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Elocaywyn

SOUpdwva pe to Gpbpo 32 tou Nopou 4009/2011, to Mpoypappa SMoudwv AMOTEAEL TO
mAaiolo péoa oto omolo emteAeitar n  exkmoadeutiky Stadikacia. Exkppalel tov
TPOCAVATOALOUO TOU TUAMOTOG KAl amoTeAEL TOV KUPLO HOXAO UAOTOINONG TwV OKOTIWV TOU.
KaBopilel To €ibog kot TNV aAAnAouxia TwWV YyVWOEWV TIOU TIPEMEL VA KOTAKTHOOUV OL
doltATPLEE/NTEC KATA TN SLAPKELD TWV OTIOUSWY TOUG, TPOKELUEVOU va SlapopdwBolv oe
VEOUG ETILOTAOVEG. TEAOG, ATMOTEAEL TOV TIUPrVA ATO TOV OToio TyAlouv Ta KpLTipLa yla
oV KOOOPLOUO TWV EMAYYEAUATIKWV UTIOXPEWOEWY KOl SIKAUWUATWY TNG/TOU TITUXLOUXOU.
Ytox0¢ Tou MpoypAupatog Smoudwy €ival vo KataoThosL tnv/Tov anodolto £va cUyxpovo
£TLOTAMOVA, €vav AvOpwmo svaloBnTonolnpuévo ota MPoBARUATA TNG EMOXAG KOL LKAVO va
ovtene€EABeL OTIC AVAYKEG TNG ayopdg epyaciag, divovtag Baputnta otnv aflomoinon tng
texvoloylag. To Npoypappa Imoudwv odellel va aVTATOKPIVETAL OTLG ETITAKTIKEG AVAYKEG
™G Kowwviag kot mopakolouBwvtag Tig €eAfelg TNG eMOTAUNG va TIOPEXEL OTIG/OTOUC
dOLTATPLEG/NTEC TIG OmMaAPALTNTEG YVWOELG UE 0pBOAOYLKA OCUYKPOTNUEVO TPOTIO.

To tuAna Mabnuoatikwy pe £6pa tn Aapio 1t6plBOnke pe to apbpo 22 tou Nopou 4589/2019
Kal oL Tpwtec/oL dortitpleg/ntec Ba sloaxbouv pe v évapén tou akadnuaikol £Toug
2019-2020. NpwTtapxLkol otdxol Tou TURUATOG Eival:

o) n exknaidsuon TwV TPOMTUXLAKWY OLTNTPLWY/NTWV TPOKELUEVOU VA KATAvooUv
Bepehwbelc évvole¢ Twv Mabnuatikwy Kal va KoaAAlepyoUV Kal va  avamtlooouv
nadnuatikn oképn, wote va eival kavég/ol va Slaxeipifovral {nTAUATa TIOU omaLtouv
TIOLOTLKH KOl TTOGOTIKA avtiAnyn,

B) n mapoxn vPnAol emuméSou HaBNUATIKAC yvwong otic/otoug GoLTtHTPLES/NTEG, N omola
va  avtamokpivetal otnv efEAEn OAwv Twv mediwv (KAaoKwv Kol ocUyxpovwv) Tng
HOBNUOTLKA G EMLOTA NG, KOl

y) oL amodoitol Tou va eivol GPTIO KOTOPTIOHEVEG/OL ETMLOTAMOVEC WOTE va  Eivot
omapaitnteg/ol ywo tnv KAALYN Twv avaykwv tng eKmaideuong, TG OLKOVOUIAG Kal Ttng
£peuvac.

To mapov MNpdypappa Inoudwv oxeSLACTNKE ylol TNV LAOTIOINGN TWV MAPATAVW OTOXWV Kall
Baoel autou ota £E&L mpwrta eéaunvo omoudwv Mpoodépovtal padnuata umodoung, Ta
ormoia KaAUTTouv éva eupl ACHA YVWOEWV TNG MOONUATIKAG EMLOTAMNG, OAAQ Kol
efeldikevpéva padnuata Oswpntikwv Madnuatikwy, YmoAoyloTikwy Kal Edbapuoouévwv
MabBnuatikwy, Xtototikig, Mbavot)twv kal Emixelpnolwaknc Epeuvag, Quolkng Kot
ALSAKTIKAG, TIOU €MITPEMOUV OTIG/0Toug amodoitoug va eival svnuepwpéveg/ol yla ta
olyxpova Bfpata Kol TIG TIOAUTIOIKIAEG €DOPUOYEG TNG MABNUATIKAG EMLOTAUNG KOBwG
eniong kot £€OLKELWHEVEG/OL HE TIC VEEG Texvoloyisc. Sta SUo teAeutaia e€aunva,
TPOoOohEPETAL €V LEYANOC aPlOUOC HABNUATWY, TIOU AVILOTOLYOUV TOCO OTLG KAOOLKEG OGO
KOl OTL OUYXPOVEC ETLOTNHUOVIKA TIEPLOXEC TNG LOONUATIKAG EMLOTAKNG, oo Ta omoia n/o
doutitpla/ntng pnopei va emidé€el cupdpwva pe ta evbladépovtd tng/tou, aAAd Kal pe
YVWHOVA TN OUVEXLON TWV OMoudwv TNG/Tou Of UETAMTUXLAKO eminebo akoAouBwvtag
KATIOLOL CUYKEKPLUEVN £L8ikeuon.



Téhog, to mpoypappa omoudwv Sivel tn Suvatotnta oe doeg/oug amodoitoug tou
TUAHOTOG MaBnuatikwy, aAAd Kol GAAWV TAVETUOTNULOKWY TUnpdtwy, oxedialouv va
aoxoAnBouv pe tnv ekmaidevon, va napakoAouBrioouv évav KUKAO HaBnpuatwy UTtoSounS
Kol €Ll8IKAG OLSOKTIKAG WOTE VO  ONMOKTAOOUV TILOTOTOLNGN TNG EMAPKELAG TWV
TS Ay WY LKWV Kal SIEAKTIKWY LKOWOTATWY TOUG.

H/O doltrTpLa/Tr IPOKELUEVOU VO OUITOKTHOEL TO MTUXio MaOnuotikwy TpEmEL:
e vo mAnpot T amattriostg tou Nopou 4009/2011 6oov adopd otnv eyypadr o e€aunva
e va €xel e€eTaoTel pe enutuyia ota ikoot €éva (21) UMOXPEWTLKA pHabnuara.

e vo £xel efetaoctel pe emtuxia oe Sekaevvéa (19) pobnupata emAoyng Twv £EL
ETILOTNMOVLKWYV TEPLOYXWV, amtd ta oySovta entd (87) mou SiatiBevtal. TuyKekplUéva, va
£xel etetaotel pe emtuxia og 800 (2) padrnuata €mMAOYNC, TTOU AVAKOUV OE KABE pia
Qo TLG ETLOTNLOVLIKEG TIEPLOXEG TNG AvaAuong (EA), tng AAyeBpag kat Mlewpetpiag (EAT),
¢ ITAToTIKAG, Twv MBavotntwv kot tng Emxelpnolakng Epeuvvag (EZMEE), twv
Yroloylotikwv Kat Edpappoopévwv Mabnuatikwv (EYEM), og tpia (3) pabniupata, mou
avnkouv oe KAGBe pio amod TG emioTnpovikeG Teploxeg tng Quoikng (ED) kat tng
Awdaktiknc (EA), kaBwg kalt oe mévie (5) pabrjuato, TOU aVKOUV OE OmoLadnmote
ETLOTNOVLKN TIEPLOXNA

o v £xel efetaotel pe emtuyia os U0 (2) eAelBepa pabiuata emAoyng MEVIKwv Kot
Natdaywytkwy N'vwoeswv (EFMT) and ta oktw (8) mou diatiBevrtat Kat

o vo éxeL efetaotel pe emtuyio ota SUo (2) e€apnviaio pabnpata tng €£€vng yAwooog.

AKOAOUBEL N KOTAVOUNR TWV UTMIOXPEWTIKWV Kol ETMAOYAG HOBNnHATtwy Tou Mpoypdppatog
Jnmouvdwv ota efapnva KabBwg Kal oL KaTtdAoyoL ME TA pabnuata emAOyng Twv
ETOTNUOVIKWY TIEPLOXWV Kol Twv €AelBepwv pabnudtwv emioyng. OL katdAloyol
mepAapBAVOUY TOUG KWELKOUE KAl TOUC TITAOUG TWV UTIOXPEWTLKWVY KAl TWV KAT' €MAOYAV
pabnuatwy, tig epdopadlaie¢ wpeg Sdaokaliag TOUg, OTI OMOIEC EVIAOOETAL TO KAOe
HopdN¢g emiteAoUeEVO SLOAKTIKO €£pYO, OTTELKOVI(ETAL O OUVOALKOG $HOPTOG TOUC HEOW TWV
avtiotolywv ECTS kot mapouctdletal n xpoviknp aMnAouxia 1 aAAnAegdptnon twv
pHoBOnuatwv.

Ta Pnodia kaBe aplBUNTIKOU KWSLKOU avILoTOLXOUV:

e  TO TIPWTO 0TO €€AUNVO, OTIOU EVIACOETOL TO HABNUA,

e  TO 6eUlTepO: av ival 1 AVILOTOLXEL OE UTIOXPEWTIKO pHABnUa, av eival 2 avtloTolel ot
HABNUa eTAOYNG TWV ETUOTNMOVIKWY TeploXwv EA, EAT, EZMNEE, EYEM, EQ, EA n ot
pHaBnua eAevBepng emdoyng EFNM f otnv Npaktik Acoknon f otnv Mpaktikr Acknon
Aldaokaliiog Mabnuatikwyv Evottwy,

e 1O Tpito Yndio: av eival 1 avtloToLXel 08 UTIOXPEWTLKA /KAl €MAOYNG LaBrota ou
aviikouv otnv AvAAuon, ov €ivol 2 QVTLOTOLXEL OF UTIOXPEWTIKA H/Kot €rAoyng
pobnuata mou avikouv otnv AlyeBpa kal Mewpetpia, av eival 3 avrtiotolxei os
UTIOXPEWTLKA /KoL eAOYAC LB AT TTOU avKOoUV 0T XTaTlotikn, MBavotnteg kot
Eruxelpnoloky Epeuva, av eival 4 avtloTolkel O UTIOXPEWTIKA N)/Kal emAoyng
paBrpata mou avikouv ota YoAoyLoTikd kot Edappoopéva Mabnuatikd, av eivat 5
avTloTolel og emdoyn ¢ padnpata mou avrkouv otn Quaotkn, av ival 6 avtlotolyel o
€MAOYN G Habrpata mou avrkouv otn ALSakTikn, av eival 0 avtiotolxei oe eAeVBepng
€MAOYNG HoBApOTA TTOU avrKouv aTov kataloyo EMMr



e Ta U0 emopeva YPnoia avtiotolyolv otov avfovta aplBud mou eudaviletal to
puadnua oto e€apnvo.

Ta pabipata emAoyng N eAelBepng emhoyng, Ta omola onuewwvovtal pe  (¥*),
npoadEpovtal and aMa Tuiuata the 2.0.E..

TeAewwvovtag TNV mopouciaon TN¢ KATAVOUNG TwV Habnuatwy ota €apnva akoAoubel to
TLEPLEXOUEVO TWV MABNUATWY pe evdelktikh BBAloypadia, dmou spdavilovrol mpwta Ta
UTIOXPEWTLKA paBnpata ava e€AUNVo Kal KATOMLY Ta eTAOYNG HaBiuoTa TwV KATOAOYwY
EA, EAT, ESNEE, EYEM, E®, EA, EFMIT.



NPOrPAMMA ZMOYAQN AKAAHMAIKOY ETOYZ 2021-2022

Katavopnl padnpdatwv ota e§apunva

A’ 'Etog
1o EEAMHNO
KQA. TITAOZ (€] A E ECTS
11101 AnelpooTtikog AoyLopog | 4 2 7
11102 OtgpéAla Twv Mabnuatkwy 4 1 6
11403 MpoypapUaATIOMOG | 3 2 6
11701 AyyAwa | 3 4
Ma&Bnua emdoyng and EXMEE 4 s
MaBnua emdoyng amd EA 4
Ma&Bnua ertdoyng amo EMMr 2/3 2
2YNOAO 30
20 EZAMHNO
KQA. TITAOZ (€] A E ECTS
21101 Anelpootikog Aoylopog Il 4 2 7
21202 Mpapptkn AAyefpa 4 2 7
21203 Avalutikn Fewpetpla 3 1 5
21702 AyyAka 1l 3 4
MaBnua emdoyng and EAT 4 :
MaBnua emhoyng amo EYEM 3 1
MaBnua emthoyng amo EMMr 3 2
2YNOAO 30




B’ Etog

30 EEAMHNO
KQA. TITAOZ (€] A E ECTS
31101 Anelpootikog Aoylopog il 4 2 7
31202 Fpappikn AlyepBpall 4 1 6
31304 MiBavotnteg | 3 2 6
31403 JuvnBeig Aladoplkég EElowoelg 3 2 6
MaBnua emdoyng amno EQ 3 1
5
MaBnua emhoyng amo EYEM 4
2YNOAO 30
40 EEAMHNO
KQA. TITAOZ (¢} A E ECTS
41101 Mpayuatikn Avaluon 4 1 6
41202 AhyeBpa 4 1 6
41303 MBavotnteg Il 3 2 6
41403 AplBuntikn AvaAuon 4 2 7
MaBnpua emdoyng amd EAT 4
MaBnua emdoyng and EXMEE 4 c
MaOnpua emdoyng and EQ 4/3/3 0/1/0 0/0/1
MaBnua emloyng amo EA 2 2
2YNOAO 30




I Etog

50 EEAMHNO
KQA. TITAOZ (C] A E ECTS
51102 | Mwyadikn Avaiuon 4 2 7
51201 | Awadopikn Mewpetpia Twv KapmuAwy Kal 4 1 6
Erudavelwv
51303 | Emelpnotakn Epeuva 3 2 6
51304 | ftatiotkn | 4 1 6
Mabnpua emloyng amno EA 4
Mabnpua srudoyng amnod EAM 4
Ma6nua emloyng amno EXMEE 4
Ma6nua emdoyng amno EYEM 3 1 >
Md&Bnpa emthoyriig amd EYEM ) 3
Ma6nua smloyng ano EQ 3 1
2YNOAO 30

"ITo nddnua npoodépetat amd to Tuipa NMAnpodboptkic e Edappoyég otn Bloiotpikr.

60 EEAMHNO
KQA. TITAOZ (€] A E ECTS
61101 Oewpio Métpou 4 2 7
61302 Jtatiotkn |l 3 2 6
61403 Mepikég Atadopikeég EELlowoelg 4 1 6

MaOnua emidoyng amd EA 4

MaOnpa emdoyng amd EAT 4

Md&Onua emtdoyng ard EXMEE 4/3 0/1

MaBnua emdoyng and EYEM 4 >

Ma6npa emthoyrig and EYEM) 3/3 0/1

MaBnua emhoyng amo EA 4/3 0/1

MaBnua emmhoyng amo EQ 3 2 6
2ZYNOAO 30

(*) To nabnua npoodépetat anod to TuRpa NAnpodoplkic ue Edappoyég otn Blotatpikr Tng 2.0.E.



A" Etog

70 EEAMHNO
KQA. TITAOZ (¢} A E ECTS
Mabnua emloyng amno EA 4
MaBnua emdoyng amd EAT 4
MaBnua emloyng anod EXMEE 4/3/2 0/1/2
MaBnua emloyng anod EYEM 4/3 0/1 6x5=30
MaBnua smloyng ano EQ 4
MaBnua smloyng amno EA 4/3 0/1
Md&Bnpa emthoyrig EXNEE/EYEM) 3
2YNOAO 30

(*) Ta pabnuata mpoodépovtat and to Tunpa NAnpodoptkng pue Epapuoyeg otn Blolatpikn tng 2.0.E.

8o EEAMHNO
KQA. MAGHMATA ENIAOIHZ (S} A E ECTS
MaBnua emhoyng amnod EA 4
MaBnua emhoyng amnd EAT 4
Md&Onua smdoyng and EXMEE 4/3/3 0/1/0 | 0/0/1
Md&Onua emdoyng amo EYEM 4
MaBnua emdoyng amno EQ 4 6x5=30
MaBnua emdoyng amo EA 4
MaBnua emhoyrc omd EXNEE/EYEM©) 3
MPAKTIKH A2KHZH AIAAZKAAIAZ
82600 MAOGHMATIKQN ENOTHTQN 4
2YNOAO 30

(*) Ta pabnuata mpoodépovrat and to Tunua NMAnpodopikng ue Epappoyég otn Blotatpikn tng 2.0.E.




Nivakeg pe padnpata emAoyng

AvdAuong (EA)

KQA. TITAOZ © | A|E ECTS
52101 | Avaiuon moAwv petaBAntwy 4 5
52102 | Mpappikol TeAeoTég 4 5
52103 | MaBnuartiki AoyLkn 4 5
62101 | Oswplo AVaSPOULIKWVY ZUVAPTICEWY 4 5
62102 | Tomoloyia 4 5
72100 | Eldika BOfpata Avaluong, Aoywkng kat | 4 5
Oswpiag Zuvolwv |
72101 | Oswpla TuvoAwv 4 5
72102 | Xuvaptnoloki Avaluon 4 5
82100 | Eldika Bfpata Avaluong, Aoywkng kat | 4 5
Oswpliag Zuvolwv Il
82101 | Avahiuon Fourier 4 5
82102 | OAokAnpwTtikol Metaoynuatiopotl 4 5

10




MAOHMATA ENINOrHz

AAyeBpoag kat lewpetpiag (EAT)

KQA. TITAOZ (¢} ECTS

22201 | Ewoaywyn otn Oswplia AptBuwy 4 5

42201 | NpoPoAikn Mrewpetpia 4 5

52201 | Oswpia AakTuAiwv Kat MpoTtuTnwy 4 5

52202 | Oswpia Opadwv 4 5

52203 | Kuptn kat Atakpiti Fewpetpia 4 5

52204 EUK)\E}&ELOL r&wp.ETpol KOIL N 4 5
EukAeideleg MewpETPLEC

62201 | Oeswpia Galois 4 5

62202 | Aadopikn Newpetpia MoAlamAotTwy 4 5

62203 I'Iertepaouevclx Jwpata Kol 4 5
Kpumttoypadia

22200 Eldika sz:uata AAlyeBpag ka 4 5
fewpetpiag |

72201 | A\yeBpikn TomoAoyia 4 5

72202 | MetaBetikn AAyeBpa 4 5

79203 ’Oeu)pta MoAUWVULWV-YTTIOAOYLOTIKN 4 5
AlyeBpa

82200 Eldwka eeluata ANyeBpag kat 4 5
Newpetplag Il

82201 | Aadopikéc Mopdég 4 5

82202 Oepr’a ATUWTWVY Kot AAyeBpLkn 4 5
Aoykn

82203 | Omdbeg Kaw AlyeBpeg Lie 4 5

11




MAOHMATA ENINOrHz

ZtatiotiknG-MBavotntwv-Enyetpnolakng Epeuvag (EZNEE)

KQA. TITAOZ (€] A | E ECTS
12301 Eloaywyn otn ZuvduaoTikn 4 5
42301 JTOXOOTIKEC ALaSIKOOLEG 4 5
62301 ‘EAeyxoL ZTATIOTIKWY YIoBEoewv 3 1 5
62302 AswypotoAnyia 4 5
62303 'Z'EOXOLOTLKZ-':Q Mé£Bobol otnv Emiyelpnolokn 4 5
Epeuva
72301 Avdluon EmBiwong 3 1 5
72302 Oswpia Natyviwv 4 5
72303 Mn TOPAUETPIKA ZTATIOTIKN 4 5
72304 Mreilavr] 2TATLOTIKNA 4 5
72305 Ztotiotika Makeéta 2 2 5
79306 izogilr?;zf(j\"laevxoq Mowotntag kat Aflomiotia 3 5
82301 AvaAuon Xpovooelpwyv 4 5
82302 Ewdikd Bépata Biootatiotikig!” 3 5
82303 ElSika Bépota Olkovopuetplag 3 1 5
82304 Oewpia Oupwv Avapovnig 4 5
82305 MéBodot MNpocopoiwaong!” 3 5
82306 MoAupetofANTH ITOTIOTIKN 3 1 5
82307 O¢pata Emyelpnolakng Epeuvag 3 1 5

(*) To pabnua npoocdépetat amno to Tunua NMAnpodopkng e Edapuoyég otn Bloiatpikn tng X.0.E.

12



MAOHMATA ENINOrHz

YnoAoylotikwv Kat Epappoopévwv Madnuatikwv (EYEM)

KQA. TITAOZ (€] A | E ECTS
22401 | Mpoypappatiopog Il 3 1 5
32401 | Atakpitd MaBnpotikd 4 5
52401 | AptBuntikn Mpappiki AlyeBpa 3 1 5
52402 | BomAnpodopik I 3 1 5
52403 | gewpia Mpadnpdtwv!” 3 5
52404 | ewpia Yroloylopol! 3 5
52405 | >toweia Oswplog MAnpodopiag kat 3 5

KwSikwv!"
62401 | AAyopBuoL kat MoAurhokotntal” 3 5
62402 | Avayvipion Npotomwv!” 3 5
62403 | Bomnpodopukn 11 3 1 5
62404 | Oewpia Npocéyylong 4 5
72401 | Auvopkad Tuothuata 4 5
72403 | ©ewpia BeAtiotonoinong 4 5
22404 Qewpla Alatapoywv Kat

Noylopog MetafoAwv 3 1 5
22405 l;ﬂzp:ld;::’[}\;(tguaum Kat YItoAoyLotikn 3 s
72406 | Texvnti Nonpootvn® 3 5
82401 | AptBuntikr Emiduon Awadopikwv E§lowoewv 3 1 5
82402 | Oewpia EAéyxou 4 5
82404 | Babd Mabnon!” 3 5
82405 | E€6pun kat AvaAluon AsSopévwv Meydiou

Oykou!” 3 >
82406 | Etoaywyr otn MaBnuatikr BioAoyia 4 5
82407 | OMokAnpwtikég E§Llowaelg 4 5

(*) To pabnua npoodépetat anod to TuRua NAnpodoptkig ue Edappoyég otn Blotatpikr Tng 2.0.E.
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MAOHMATA ENINOrHz

®Duowknc (ED)
KQA. TITAOZ (€] A | E ECTS
32501 Fevikn Quown | 3 5
42501 Metewpoloyia 3 1 5
42502 NeptBarrovtiky Guotkr 4 5
42503 YetopoAoyia 4 5
42504 revik Quown 1l 3 1 5
42505 Eloaywyn otn Zuyxpovn Quaotkn 4 5
52503 OewpnTki Mnxavikn 3 1 5
62501 MaBnpatikn Quotkn | 3 2 6
72501 MaBnuatikny Quowkn Il 4 5
72502 KBoawvtikry Mnyavikn” 4 5
72503 Actpoduotki” 4 5
82502 Mevikn Oswpla TNG IXETIKOTNTAG 4 5

(*) To paBnua npoodépetat anod to Tunua Quaotkng tng 2.0.E.
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MAOHMATA ENINOrHz

Awsaktikig (EA)

KQA. TITAOZ (¢} A E | ECTS

12601 | lotopia Twv Mabnuatikwy 4 5
Wndrakeg Texvoloyieg otn Albaokalia Twv

42601 , 2 2 5
MaBnuatikwy

62601 | AwdoktikA | 3 1 5

62602 | Ooocodia Twv Madnuatikwy 4 5
Eldika Bépata lotopiog kat Dhocodiag Twv

72600 , 4 5
MaBnuatikwy

72601 | Awdoktkn II 3 1 5
Mpaktikn Aoknon Aldaokaiiag Madnuatikwy

82600 i 1) 4 5
Evotitwv

82601 | ElSika Bépata ASaKTIKAG Twv Mabnuatikwy 4 5

1) H Npaktik Acoknon Atsaokaiiog MaBnuatikwy Evotitwy (M.A.A.M.E.) pe kwdiké 82600
TipoodEpeTal To XELUEPLVO f/Kkat To Eapvod €dunvo.
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MAOGHMATA EAEYOEPHZ ENINOIHz

Fevikwv ko Nodaywykwv Nnvwoegwv (EFAT)

KQA. TITAOZ €] ECTS | EEAMHNO
12002 | Kowwvioloyia tng Eknaidsuong™ 2 2 | Xewpepwo
12003 | levikA Nawdaywytki™ 2 2 XelpepVo
22002 | ®Woocodia twv Emotnuwyv 3 2 Eapwo
32001 | Exmaudeutikr Aflohdynont™ 2 2 | Xewpepwo
32002 | Nvwotikn PuxoAoyia Kal eKalSeUTIKA 3 2 Xelepvo
npdgn'™
42001 | EggAiktikr) Wuxoloyia™ 3 2 Eapwo
42002 Elcaywyn oti¢ Mabnolakég AuoKOALEG:
Aitia kat mapepPAaoceLg oto mAaiolo Tng 3 2 | Eapwd
oXoAkA¢ Taéng™
72000 Npaktki Acknon 4 Xelpepwo/
Eapwvo

' H Mpoxtikn Aoknon pe kwdikod 72000 eival apePopevn péow EXMA.

) Ta podrpota emthoyrc EMI pe kwdikolg 12002, 12003, 32001, 32002, 42001 kot 42002
npoodEpovtal and to TuApata tne 2.0.E tou Maveniotnuiov Oscooliag. JUYKEKPLUEVA, TA

padnuata pe kwdkolug 12002, 12003, 32001 npoodEpovTal amo To TPOYPAUA CTIOUSWY TOU

Tunpatog MAnpodopikng pe Epappoyeg otn Blotatpikr (MEB) kat Ta padripata e Kwdkolg

3200, 42001, 42002 npocdEpovTal amnod To mMPoypappa ortoudwv tou Tunuatog MAnpodopikng

Kol TNAETUKOLVWVLWV.
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Neplexopevo UANG padnpdatwv Mpomntuytakov MpoypApaTOg
Inovdwv akadnuaikou £€toug 2021-2022

AkoAouBel TO aVOAUTIKO TEPLEXOUEVO TWV UTIOXPEWTIKWY HAONUATWY, TwV HaBnuATwv
Emdoyng kateuBuvoewv Kal Twv €eAeUBepwv paBnuATwy. ITn ypoupn TITAOU 1TNG
nieplypadng kabe padbrpatog avaypddovtatl o TitAog, oL wpeg Sidaokaiiog tng Oswplog Twv
Acknoswv f Tou Epyaotnpiou kabwg kat ot Miotwtikég Movadeg (ECTS) tou padnuatog.

A’ Etog
A’ E€aunvo

AmnelpooTtikog Aoylopog |l | ©4 | A2 | ECTS 7

e Quotkol apBpol: Apxp tou glaylotou, apxn Tng emaywyng. Pntol apBuol, unapén
appntwy, aflwua TMANPOTNTAG. YMapEn TETPAYWVIKAG Ppllag Kol aképalou HEPOUG.
Mpayuatikol aptBpoi. MukvoTNTO TWV PNTWV Kal TwV APPNTWVY OTOUC TIPOYHOTLKOUC
aplBoUC, TTPOTEYYLON TPAYLOTIKWY ApLBUWY amo pntouc, KAACLKEC AVIOOTNTEG.

e AkolouBiec mpaypatikwv oplOpwy. TuykAivouoeg akoAouBieg, povotoveg akohoubieg,
KIBWTLOPOG Staotnudtwy. Avadpoptkég akolouBiec.

e YrnokoAouBieg: oplopog kat mapadelypota. Oswpnua Bolzano-Weierstrass. Inueia
OUCOWPEUONG akoAouBiag, avVWTEPO Kol KATWTEPO OPLo. Baolkeg akoAouBieg.

e Zuvaptnoels. Baowkol oplopoil. Opaypéveg ouvaptroelg. MovotoveG CUVOPTAOELS.
Avtiotpodeg ouvaptnoels. Boolkég aAYeEBPLKEG OUVAPTNOELS (TPLYWVOUETPLKEC,
£KOETIKN) KOL OL ONUAVTIKOTEPEC LELOTNTEC TOUC.

e Opla cuvoptioewVv: InUel0 CUOCCWPEUONG, LEUOVWHEVA ONUElo cUVOAWV. H évvola Tou
oplou ocuvaptnong. Movadikotnta. Apxn tng petadopds. AAYeBPLKEG LOLOTNTEG, OPLO
ouvBeonc. MAsupLKA OpLa.

e JUVEXELD OuVOPTNOEWV: Apx t™NG HUETADOPAC. JUVEXELD PBOOKWV OCUVOPTHOEWV.
JUVEXEL KAl TOTIKN cupmeplpopd. Oswpnpo eVOLOUECWY TIHWY. YTIapEn UEYLOTNG KoL
£AAXLOTNG TIUAC VLA CUVEXEIC OCUVAPTNOELG OPLOUEVEG OE KAELOTA SLAOTAUATO. JUVEXELD
oUVAPTNONG O LELOVWHEVO ONUelo. AGUVEXELEG LOVOTOVNC CUVAPTNONG.

e Juvexelg kat 1-1 ouvaptnoelc. Avtiotpodn ouvexolg kal 1-1 cuvaptnong. Avtiotpodeg
TPLYWVOUETPLKEG CUVAPTNOELG. AoyapLOULKY cuvapTnon.

o MNopaywyog. Eloaywyn pe mapadelypata and tn Mewpetpia kat tn Quotkn. OpLopog tng
napaywyou. Kavoveg mapaywylong. Mapdywyol Backwv cuvaptrioswv. Oswpnuo
HEoNG TIUNG. Oswpnpa Darboux. Kpltipla povotoviag ouvdptnong. Kpttrpla Tomikwy
QKPOTATWV. EVIKEUEVO Bewpnua péong TLUNG. Kavoveg de I'Hospital. Kuptég kat kolheg
OUVOPTAOELG. ZNUELD KAUTIAG. MEAETN CUVAPTHOEWV.

BiBAloypadia

1. Neypenoving It., Nwrtdmovlog . X., NavvakoUAlag E., Ameipoatikoc Aoyiouog |, EkS.
Juppetpia, 1999. Kwbdikog BLBAiou otov EUdoo: 45322
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2. Spivak M., Atapopikoc & OAokAnpwrtikdg Aoyioudg, Mavem. Ekd. Kpning, 2n €kdoon,
2010. Kwbikog BLBAiov otov EUSoEo: 213

3. ABavaowadng X. E., TNavvakoUAlag E., Nwtomoulog 2. X., levika Madnuatikd -
Amelpootiko¢ Aoyioudc 1, EkS. Tuppetpia, 1n €k6., 2009. Kwdikog BLBAlou otov EUdoo:
45234

4. Toltoag A., Epapuocuévoc Ameipootiko¢ Aoyiouog, Ekd. Iupuetpla, 2n €x6., 2003.
Kwbkoc BLpAlou otov Eudo&o: 45390

5. MavteAidng ., Avaduan I, EkS. Zntn, 3n £k6., 2008. Kwbikog BLPAiou otov EUSogo: 10966

MNp6oOeTo ALSAKTIKO YALKO

6. Adap M., Xatlapag I., Aonuakng N., Madnuatikry Avaduon, lMpayuatikn ouvdptnon
UG mpayuatikic  UetaBAntrg, Exk60tng EAMnvikd Akadnuaika  HAekTpovika
Zuyypauparta kot Bonbriuata - AroBetrplo KaAAunog, 2016.

7. Noamadnuntpakng, M., AvdaAuon. [lpayuatikéc ouvaptrnoelc kot Metpikol xwpot,
Ek60TNG EAANVIKA Akadnpaikd HAekTpovika Zuyypaupata kal Bondruata - AmoBetrplo
KaAAutog, 2015.

Otgpéda Twv Madnupatikwv | ©4 | A1 | ECTS 6

e JTOlela Oswpliag Tuvolwv. Evwon, toun, dtadopd, cuUUETPLKN Sladopd cuVOAWV Kal
LLOTNTECG TWV MPALEWV AUTWV. AUVAPOCUVOAO Kal CUUMANRpwUA cuvolou. Kapteolavo
YWopevo cuvolwv. H évvola Tng cUAAOYHG GUVOAWV.

e JXEOelG. 2UvBeon oxéoewv. 1810TNTEC TWV OXEoewv. IXEOEL( Looduvapiog, KAAOCELG
ooduvapliag. Ixéoelg Siatagng. Opaypata kot ppaypévo cuvola. Kald Slatetayuéva
ouvoAa. Apxn emaywyng.

e JUVAPTNOElS. Baowkég €vvoleq. Audlgovoonuavtn ouvaptnon, &mni ouvaptnon.
Avtiotpodn ocuvaptnon. Ewova kal avtiotpodn elkdéva €vog GUVOAOU HECW HLAG
ouUVAPTNONG. ZUVOPTAHOELG Kal SlaTeTayéva cUVoAa.

e JTolXela AoylknG. H évvola TNG pabnpatikng anodeléng.

e OL puaikol aplBuol. Apxn emaywyng. Kavoveg aplBuntikng (evoelktikeég amodeifelc os
eTUAEYEVEG LOLOTNTEG), Slatagn duoikwy aplBuwy, apxn eAaxiotou. AlalpetdTnTa.

e Muwadbikol aplBuoi: oplopol, TpLYWVOUETPIKN Kal ekBeTIKA popdn. Pileg tng povadag.
AlwVULKEG €loWoELg. EapUOyEC TNV TPLYWVOUETPLa.

¢ H évvola Tou mMAnBkoU aplBuoy. AplBuncoiua Kat untepaplBunotpo cuvoAa: To ANR6og
TWV TPAYHATIKWY aplBuwv. To Staywvio eniyeipnua tou Cantor.

¢ KOTOOKEUT TWV MPOYUOTIKWVY aplOpwY amo toug pntoug (topég Dedekind).

o Jtoleila EukAeibelag Mewpetpiag. Inueia kal ypappeg. Mnkog kal tooduvapieg. KUkAol.
fwviec. Tpiywva. MNapdAinAeg euBeiec. EpPadov. To MuBaydpelo Bswpnua . Ta
aflwpata tou Hilbert yia tnv EukAeidela MNrewpetpia . Amdotaon kot Mlewpetpia .

BiBAoypadia

1. Tooloputng A., ZUvola kat AplBuoi, Ekd. Leader Books, 2004. Kwdikoc BiBAiou otov
Eudo€o: 50659157
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Toapdrog M., Ospedlwdelg Evvoleg Mabnuatikng Avaiuong, EkS. T{oAa, 2009. Kwdikog
BLBAiou otov EUS0E0: 18548989

Halmos, P. R., AdeAr¢ ZuvoloBewpia, EkS. Ekkpepég, 2002. Kwbdikdg BiBAiou otov
EU60&o: 77108962

Stewart I., Tall I., The Foundations of Mathematics, Oxford Univ. Press, 1977, petadpaon
Mpappéoc-favvomnouvloc.

M. Naudhou, Fewpetpikov, Ked. 1, M.E.K., 2016, Kwdikdég BiBAiou otov EUS0Eo:
59359690

L. Chr. Kinsey, T.E. Moore, Ef. Prassidis, lewpetpia kal Zuppetpia, Ked. 2, Kheldapibuog,
2018, Kwdikog BiBAlou otov EVSofo: 77108682

Npoypappaticpogl | ©3 | E2 | ECTS 6

Elocaywyn otn Soun kat Aettoupyio H/Y pe to Aettoupyikd cvotnua Linux. Eloaywyr) otov

nipoypappatiopd H/Y pe xprion tng yAwooocg Python. Epdaon otnv ekpddnon tng yAwooog

pe kivntpo tnv emiluon mMPoPANUATWY TOCO amd Ta HABNUATIKA 000 Kol amd AAAEG

ETULOTA UEG.

Aopn kat Asttoupyia H/Y.

Elcaywyn oto Aettoupytko cuotnua Linux.

BOGLKEG APYEC TPOYPOUUATLOMOU KAl N YAWOOoO TTPOoYpOaTIopoU Python.
Tumol 6edopévwy (characters, integers, floats, boolean).

‘EAeyxo¢ pong mpoypappartog (eviolég if-then-else). EmavaAideig (for kot while).

AkolouBLokeg dopEg (strings, lists, tuples, dictionary).

ZuvapTroELS. AVadSpOLKEG CUVOPTAOELG.

Apxeta (files).

BBALoBAKeg kol edapuoyeg TG yAwooag Python pe yprion Stadopwv PBLpAtobnkwy
onwc math (paBnuatikn BLBALOONKN), pylab, matplotlib (ypadkég mapaotdoelc), sympy
(oupPoAikdg uTtoAoyLopOG) Kal turtle.

BiBAloypadia

1. John V. Guttag, YmoAoyiouoi kat Mpoypauuatiouog pue tnv Python, ExS. KhewbdplBuog

EME, 1n £€k&., 2015. Kwdkog BLBAlou otov EUSoEo: 50656350

2. Anuntplog KapoAidng, Madaivete eUkoAa Python, EkS. KapoAidn, 2016.
3. Tony Gaddis, Zekwvwvracg ue tyv Python, Exdotng Da Vinci M.E.M.E., 1n €k6., 2014.

Kwdwog BLBAlou otov EVS0Eo: 41955494

N. ABoupng, K. Zypdaumnag, B. NaAloupag, M. Koukiag, Etoaywyr otouc YIOAOYLOTEG UE TN
YAwooa Python, Ekdotng Etaipeia Aflomoinong kot Ataxeipiong Meplouvoiog
Mavemniotnuiou Matpwy, 2n £k8., 2013. Kwdikdc BLPAiou otov EUSogo: 33154040
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Np60Oeto ALSOKTIKO YALKO

5.

lrewpylog Mavng, Etoaywyr) oTov MPoypauuaTiouo Ue apwyo t yAwooa Python, EkSOTNG
EMNVIKA Axkadnuaikd HAektpovikd Juyypaupota Kal BonBnupata - AmoBetrplo
KaAAutog, 2016. Kwdikog BiBAiou otov EuSofo: 320152

Kwvotavtivog Maykoutng kat Xprioto¢ NikoAdou, Eioaywyri OToV QVTIKELUEVOOTPAPN
Tpoypauuatioud e Python, Ek8OTNG EAANVIKA AkadSnpaikd HAeKTpOVIKA Zuyypapuota
Kal BonBnpata - AmoBetrplo KaAumog, 2016. Kwbikog BipAiou otov EUSogo: 320102
Hans Peter Langtangen, Python Scripting for Computational Science, Ek66tn¢ EAANVIKG
Axkabdnpaikad HAekTpovika Zuyypdppato Kot BonBruota - AmoBetrnplo KaAALTog, 2n k6.
2006. Kwdkog BLBAlou otov ELS0Eo: 174838

Magnus Lie Hetland, Beginning Python, Ek86tnGg EAANViIKG Akadnuaikd HAekTpoviKda
uyypaupata kot BonBriupata - AmoBetiplo KdAAutog, 2016. Kwdikdg BBAiou otov
Eu60&o: 170352
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B’ E§aunvo

Anelpootikog Aoylopogll | ©4 | A2 | ECTS 7

JelpéG TpOyMOTIKwY aplOpwv. ZUykAon oepdg.  Kpueipla  oUYKALONG  CELPWV.
Evalaooouoeg oslp£c. Kputrplo Dirichlet. Auvapooelpégg.

Ouolopopdn cuvéxela. Ymapén LEYLOTNG Kal EAAXLOTNG TLUNG VL0 CUVEXELG CUVAPTNOELG
oplopéveg o KAewotd OSlaotipata (Sevtepn amoddelen). Oupoldpopdn ouvEXELD:
OPLOMOG, XOPOKTNPLOMOG HE XpHon akoAouBuwv. OUOoLOpopdn CUVEXELD OCUVEXWV
OUVOPTHOEWVY OE KAELOTA SlooTrpata.

OhokApwpa  Riemann vy ¢dpayuéveg ouvaptioels. Kputipto  Riemann,
OAOKANPWOLUOTNTA CUVEXWV KOl LOVOTOVWY oUVAPTNOEWV. 1810TNTEC OAOKANpWHATOC,
OepeMwdeg Oswpnuo Tou AnelpooTikol AoyLopoU. TEXVIKEG OAOKANPWONG.
MEVIKEUUEVO OAOKANPWHATA KAl KPLTHpLa GUYKALONG QUTWV.

Qewpnua Taylor kat Suvapooelpéc. Mopdég umololmou oto Bswpnua Taylor,
avamtuypata  Taylor Boolkwv ouVAPTACEWY, AVOMTUYUOTO OCUVOPTHCEWV OF
SuvapooELpEG.

Eloaywyn otig oelpEg Fourier.

BiBAoypadia

1.

Neypenoving It., Nwtomoulog 2. X., MNavvakoUAlag E., Aneipoatikoc Aoyiouoc lla, EkS.
Juppetpia, 2000. Kwbikog BLBAlou otov EUSofo: 45323

. Spivak M., Atapopikoc & OAokAnpwrtiko¢ Aoyiouocg, Mav. EkS. Kpntng, 2n €k6., 2010.

Kwdwog BLBAlou otov EUdoEo: 213

Ntouylag X., Amelpootikog NAoyilouog Il, ExS. Leader Books, 2n £€kd., 2007. Kwdikog
BiBAiou otov EUS0E0: 50659156

Brand L., Madnuatikry Avaduon, ExS. ENAnv. MaBnuatikng Etapeiog, 1984. Kwdikog
BiBAilou otov EUS0E0: 5857

Paoolag .M., Madnuatikda |, exb. Todtpag, 2n €kd., 2017. Kwdikog BipAlou otov
EU60&0: 68375438

Np600eto ALSaKTIKO YALKO

6.

Adap M., Xatlapag |., Aonudakng N., Madnuatikry Avadvon, lMpayuatikny ouvaptnon
UG mpayuatikic  UetaBAntng, ExkdOTNG EAMNnVIKG Akadnuaikd  HAekTpovika
Juyypauparta Kot BonBriuata - AmoBetrplo KaAurog, 2016.

MNanadnuntpakng, M., AvdAuon. lpayuatikéc ouvaptroelg kat Metpikoi xwpot,
Ek60TNG EAANVIKA AKadnpaikd HAekTpovika Zuyypappata Kal Bondrjpota - AnmoBetrplo
KaAAurog, 2015.
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pappwkn AAyeBpal | ©4 | A2 | ECTS 7

looduvaypieg.

AlyeBpa TUVAKWY KAl LOLOTNTEG TPALEWV. AVTLOTPEPLIUOL TIVOKEG. YTOAOYLOUOG
avtiotpodwv Kal LLOTNTEG AVTLOTPEYP LWV TILVAKWV.

Alavuopotikol xwpol Kol umoxwpolL MEAETN  ONUOVTIKOTEPWY  SLOVUCUATIKWY
urmoxwpwv (aBpolopa, toun, opboywvio ocupmAnpwpa). lpaputkol cuvduaopol.
Mpoppikn g€dptnon — avefoptnoia dtavuopdtwy. Baon kat Siactacn Slavuopatikol
XWPOU — Oswpnua SLACTACEWY UTIOXWPWV.

MpOopUIKEG amelkovioels. Mupnvag, Ewkova  YpOUUIKAG — OTELKOVIONG. Oswpnua
Slaotdoswv. Mivakag Ypauuikng ametkovionc. AAayn Baong Kal OpoLol TiiVaKeg.
Opilouoeg kat LBLOTNTEG TOUG.

MPOPULKA ZUCTHUOTO.

MoAvwvupa.

BiBAoypadia

1.

Bdpoog A., Asplliwtng A., EppoavounA ., MaAwdkag M., MeAhag A., TaAéAAn O., Mia
Ewoaywyn otn lpauutkry AAyeBpa, Ekd. Zodia, 2012. Kwdikdg BLBAiou otov EUdoo:
22768417

. Dovartog T. 2., Adap M. X., Mpauutkr AAyeBpa — Oswpia kat Epapuoyég, ExS. Gutenberg,

2008. Kwdwkog BLBAlou otov ELdoEo: 31174

. Xatlapog |, Fpaupévog O., Ewoaywyn otn [lpouuikn AdyeBpa, ExS. T{oAa, 2011.

Kwbkoc BLpAlou otov ESogo: 18548920

MavteAidng . KpapBPBapitng A. NacomouAog B. Toekpékog M., Mpauutkry AAyeBpa, EKS.
Tootpag, 2n €kd., 2015. Kwdwkog BLBAlou otov EUS0Eo: 59364446

@eoxapn-AmnootoAibn 0., XapaAdaumnoug X., BaBatcoVAag X., Mpauuikn AAyeBpa, Ex6.
TUQOAa, 2017. Kwdikoc BBAiou otov EuSofo: 68369710

MnolamaAibng 2., Ewoaywyn otn lpauutkry AAyeBpa, Exd. AiBaln, 2010. Kwdikog
BiBAilou otov EUd0E0: 3331

Strang G., lpauuikn AAyeBpa kat Eapuoyeg, Mavemotnuiakég Ekdooelg Kpntng, 2009.
Kwbkdc BLPAiou otov EUdofo: 204

Np6oOeto ALSaKTIKO YALKO

8.

Xapalaumnoug X, Mia sioaywyn otn ypauuiky adyeBpa, Ek66tng EAAnvika Akadnuaika
HAektpovika Zuyypappata kat BonBriuata - AmoBetriplo KaAAutog, 2016.

AvoAvutikn Fewpetpia | ©3 | A1 | ECTS5

AlavuopoTikog Aoylopog: EAsUBepa Staviopata, to Slavuopa we mivakag, alyeBpa
SLOVUOUATWY, CUYYPAUULKA Kol cUVETMESA SlavUouaTa, E0WTEPLKO, EEWTEPLKO, ULKTO,
SUTAQ e€WTEPIKO, Kal TETPATIAO YIVOUEVO SLOVUOUATWY. EWUETPLKA onUAcio Twv
YLWVOUEVWV.
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e AvoAuTIKN yewUeTpla oto eninedo: Aldvuopa BEoNG KOl CUCTHUOTO CUVTETAYHEVWY,
opBokavoviky Baon, mapdAAnAn petadopd kat otpodry oto emimedo. MMOAKEG
OUVTETOYHEVEG, KWVIKEG TOUEG, AELOONLELWTEG KOUTTUAEG.

e AvOAUTIKN VEWMETPia OTO YwpPOo: Tuotnpata cuvtetaypévwy. EuBela kal eminedo oto
XWPO (OVAAUTIKEG, SLAVUOUATIKEG KOl TIAPAUETPIKEG e€lOWOELS). Alootaon ohuelou
anod eubeia kol amod eninedo, andotacn HeTtall subslwv, ywvia peTafl emumedwy,
aoUpBateg eubelec. MapdAAnAn petadopd Kal otpodr OTo Xwpo, KAt ekdoxn Kot
$avTaoTIKA oToLyeia Tou XWPou. AsUTEPOBABLILEG KOAUTIUAEG KO ETILGAVELEC OTO XWPO,
opomnapaAAnALKol LETACXNMATLOMOL, LOOUETPLEG.

BiBAoypadia

1. A. Tewpyiou, 2. HAMGdNG, AvaAutikn Mewuetpia, EkS. TUOAa, 2n €k6., 2017. Kwdikog
BiBAiou otov EUS0E0: 68369461

2. 2. Avdpeadaknc, AvaAutikn Mewuetpia, ExS. X. ABavaocomoulog, 1999. Kwdikog BLBAiou
otov EUdogo: 45238

3. 0. Xpuoaknc, Mpauuikn AlyeBpa kat AvaAutikn Mewuetpia, ExS. Todtpag, 2n k6., 2013.
Kwdwog BLBAlou otov EVS0Eo: 68385338

4. A. ®eM\oupng, Mpauuikn AAyeBpa kot Avadutikn Mewuetpioa, Ekd. Toodtpag, 3n €k6.,
2017. Kwdikog BLpAlou otov ELS00: 68382520

5. N. Kadwavakng, 2. Kopavaowog, [lpauuikn AAyeBpa, AvaAutikn [lewuetpio ko
Epapuoyéc, Ekd. Tootpag, 2017. Kwdikog BLBAlov otov EUS0E0: 68382505
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B’ ‘Etog
I E€apnvo

Anelpootikog Aoyiopoglll | ©4 | A2 | ECTS 7

o H Tomoloyla tou EukAeibelou ywpou: AkoAouBieg, avolktd, KAeloTd, dpaypéva Kot
oupmayr cUVoAa, cUVOPO GUVOAOU.

e JUYKALON KOl OUVEXELD OLAVUCUOTIKWY ouvaptrnoewyv ToAAwv petafAntwv: Opla,
OUVEXELD, LOLOTNTEG CUVEXWVY CUVAPTHOEWY, TIOAUYWVIKA CUVEKTLKA KoL TTOPOUETPLIKA
OUVEKTLKA oUVOAQ, Ta BepeAlwdn BewpraTa TWV CUVEXWY CUVOPTACEWY, OpoLOpopdN
OUVEXELQL.

o Nopdywyog SLaVUOUATIKAG oUVAPTNONG, €POMTOUEVN KOUMUANG, HEPLKN TIAPAYwWYOC,
edamnropevo eninedo emudpavelag.

e Baowa Bewpnpata Aladoptkol Aoylopou.

e Melétn ouvaptnong. Kplowo onpeio, HEyLOTO, €AAXLOTO KOl COYUATIKA onpeia.
ATMOAUTA aKPOTOTA TIPAYUATLKAC oUVAPTNONC, Bewpnua peyiotou-gAayiotou. Akpotata
UTO ouVONKN Kot TOANAMAQCLAOTEG Lagrange.

e AUTAO Kal TPUTAG olokAnpwpa: Oplopol Kal dLotnTeg, uToAoylopol spPfadwv Kal
OYKWV, TEXVIKEC oAokAnpwong, oaAhayn HeTafAnTwv pe TOAIKEG, KUAWVOPLKEG Kol
odalplkég ouvtetaypévec. Ebappoyec.

e EmwkapmOAla olokAnpwpota: MapapeTpnoel Kol TAPAUETPIKEG KAUTTUAEG, HKOG
TIOPOUETPLKAG KAUTIUANG, oplopol Kot LOLOTNTEG ETUKAUTIUALWY OAOKANPWUATWY,
urtoAoyLlopol erikapmiALwy oAokAnpwudtwy, cuvonkeg avefaptnaoiag. EdappoyEc.

e« Octwpnua Green.

BifAoypadia

1. Xatlnadpatnc T. E., Arteipootikog Noyilouog os MMoAAé¢ MetaBAntég, EkS. Tuppetpla,
2009. Kwdwog BLBAlou otov EVS0E0: 45495

2. Marsden J., Tromba A., Atavuouatiko¢ Aoytouodg, MNav. ExS. Kpntng, 2010. Kwbikog
BiBAiou otov EUS0E0: 211

3. Toitoag A., EQaplocuevoc AlavuouaTikoG AMELpooTikO¢ Aoytoudcg, EkS. Tuppetpia, 2"
£kd., 2003. Kwdwkog BLBAlou otov EUdoo: 45391

4. Brand L., Madnuatikn AvaAuon, Ekd. EAAnvV. MaBnuatikng Etatpeiag, 1984. Kwdikog
BBAiou otov EUS0E0: 5857

5. Paoolwag O.M. , Madnuatika I, EkS. Tootpag, 2" €k8., 2017. Kwdikog BBAiou otov
Eu60o&o: 68375409

pappikn AAyeBpall | @4 | A1 | ECTS 6

o 18l0TIHEG KaL LBLoSLaviopata.
e Otswpnua Cayley-Hamilton. EAdxloto moAuwvuo.
o Tplywviolpeg MPOMULKEG OmelKoVioel. Alaywviowuotnta. Kavovik popdn Jordan.

Edappoyég.
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ALAVUCLOTIKOL XWPOL e ECWTEPLKA YIVOUEVA KL VOPHEG.

OpBoywvia dtaywvornoinaon.

Kavovikoi, Movadtaiot, Eputtiavoi, Zuppetpikol Mivoakeg kat Alaywvornoinon.
AlypapIKEC KOl TETPOYWVLKEG LOPDEC.

BiBAoypadia

1.

Bapoog A., Asplllwtng A., EppoavounA ., MaAwakag M., MeAag A., TaAéAAn O., M
Ewoaywyn otn Mpauutkry AAyeBpa, Ekd. Zodia, 2012. Kwdikog BBAiov otov Eudofo:
22768417

. DAovarog T. 2., Adap M. X., Mpauutkn AAyeBpa — Oswpia kat Epapuoyec, ExS. Gutenberg,

2008. Kwdikog BLpAlou otov EUdoE0: 31174

Xatlapag I., Tpaupévog O., Ewoaywyn otn lpoauuikn AAyeBpa, EkS. TUoAa, 2011.
Kwbikdc BLBAiou otov EUSogo: 18548920

MNavteAibng . KpaBBapitng A. Naodmoulog B. Toekpékog M., Mpauuikn AAyeBpa, Ex6.
Tootpag, 2" €kd., 2015. Kwdikoc BLBAiou otov ELS0E0: 59364446

. @egoxapn-AmnoctoAibn O., Xapahaumoug X., BaBatcovAag X., Mpauuikny AAyeBpa, EKS.

TUOAa, 2017. Kwdikoc BBAiou otov ELS0Eo: 68369710
lewpylov A., Kovylag I., Meyapitng A., Mpauutky AAyeBpa, ExS. TToAa, 2" k6., 2017.
Kwbkdc BLPAiou otov EUSo€o: 68369470

. Strang G., lpauutkr AAyeBpa kot Epapuoyég, Mav. EkS. Kpntng, 2009. Kwbwkoc BLpAiou

otov EU60&o: 204

MBavotntegl | ©3 | A2 | ECTS 6

Jtolxela Zuvduaotikng: Métpnon OSlakplttwyv Sopwv. O TPOOHETIKOG KAl O
TIOAATMAQOLOOTIKOC  Kavovag. MetaBéoelg, Siataéel, ouvduaopol ywplc Kot pe
enavaAnyn. Mapayovtikd, AlwVUULKOL Kol TTOAUWVUHLKOL ouvteAeotés. H apxn Ttou
gykAelopoU-amnokAelopoU. TUTOC Tou Stirling. MpoBAfpata Stapepioswy.

Melpapa TUXNG Kol SEYHATIKO onuelo. ASlYHATIKOG XWPOC Kal Evvolo evOeXOUEVOU.
Oplopog mbavotntag, oocupPifacta evdexoueva, kAaolkn miBavotnta. Oplakn
OXETLKN OUXVOTNTO KOL YEWHETPLIKA TUOAVOTNTA, EUMELPLIKN TUOAVOTNTA. AELWUOTLKOG
OPLOKOG TNG TBAVOTNTAG. AsopeUpEVES TIOBAVOTNTEG. MEPLOPLOPOG SELYUATIKOU XWPOU
KOl TTOAAQITAQOLAOTIKOG VOROG. @swpnua OAkng MiBavotntag kol Gswpnua Bayes.
Avefaptnta evéexoueva.

Tuxaieg petaBANTEC KOl CUVAPTNON KATOVOUNAG.

AlaKpLTEG TuXaleg HeTaBAnTEG. Zuvaptnon mibavotntag. Méon Tun, Sloomopd Kot
POTIEG SLoKpLTWVY TuXaiwv peTaBAntwy. Avicotnteg Markov kat Chebyshev.
Ouowopopdn, OSLWVUULKH, VEWUETPIK & UTEPYEWUETPLKA KATAVOUHN, QAPVNTIKN
SLWVU LKA KaTavor, Katovopn Poisson kat AAAeC BaCLKEG SLAKPLTEG KATOVOEG.
Juvexeig tuxaieg petaPAnTEC. Tuvaptnon MUKvVOTNTAG. MéEon Twur), SLacTopa Kol POTIEG
OUVEXWV TUXOLWV HETABANTWV.
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Juvexelc HovodLAoTaTEG KATOVOUEG. OpolOpopdn, EKBETIKA KL KAVOVLKI) KATOVOW.
Katavoun Fappa kot BAta kot AAAEC BOOIKEC ouVeEXelG KaTavouéG. Mpoogyyion
Alwvu KNG amd TNV Kavovikn Kotavoun.

PomoyevvnTpleC KAl TILBAVOYEVVATPLEG LOVOSLACTATWY KOTOVOWV.

AcBevr¢ VOUOC HeYAAWV aplOpwy.

BifAoypadia

1.

Mneptoekag A., TowwowkAng ., Etcaywyn otig Mdavotnteg, ExS. TUOAa, 2013. KwdIkog
BiBAiou otov EUS0E0: 18548682.

. Koutpag M., Etcaywyn otn cuvbuaotikr, EKSO0ELG ZTAUOUAN, 2n £kS., 2006. Kwbikog

BiBAiou otov EUS0E0: 59396613.

KoUtpag M., Etcaywyn otn Bewpia Mdavotitwy kat Epapuoyéc, Ekddoelg Todtpag, 3n
£kd., 2018. Kwdkog BLBAlou otov EUdoo: 77115350.

Hoel P., Port S., Stone C., Etoaywyn otn Oswpia Mavotitwy, Nav. EkS. Kpntng, 2009.
Kwdwog BLBAlou otov EUdoE0: 242

Ross S., Baoikég Apxéc Ocswpiag MBavotritwy, EkS. KAewdaplBupog, 2011. Kwdikog
BiBAiou otov EUS0E0: 12858980

Kouvidg 2., Mwiowadng N. 0., Oswpia Mdavotrritwv I, EkS. ZAtn, 1995. Kwdikog BLBAlou
otov EU60€0: 11058

. XapaAaumiéng X. A., Oswpia MBavoritwv kat Epapuoyéc, EkS. Tuppetpia, 2009.

Kwbkdg BLBAlou otov Eudoo: 45497

Zuvn0eig Aladopikég E§lowoelg | ©3 | A2 | ECTS 6

Aladopkég e€lowoelg mMpWING TANg eldikwyv popdwv (ypappikég, Bernoulli, Riccati,
XWPLOHEVWY HeTABANTWY, opoyeVelg, TIARPELG, TOAAATTAQCLOOTEG Euler).

Yrap€n, MOVOONUOVTIO, EMEKTACIUOTNTA Twv AUCEWV, KAAWC TOomoBstnuéva
npoBARuata.

Mpoppikég Awadopikéc E€lowoelg (MAE): Tlevikn Oswplo. Tpappiki aveaptnoia.
Opilouoa Wronski. Yrmapén kot povadikdotnta AUong-Bewprjpota Picard, Peano.
Opoyeveig ypapULKES Sladoplkeg eELOWOELG e 0TABEPOUC CUVTEAEOTEG.

Mpoppkég Aladoplkeg EELowoelg 2nG TaEng: Mevikn Oswplo OOYEVWY KAl N OLOYEVWV
Sladoplkwy e€lowoswv. H péBodog petafolng twv mapauetpwy (Lagrange). H uéBodog
TWV NPOOCSLOPLOTEWV CUVTEAEOTWVY. Aladpopikeg e€lowaslg Euler.

Oewpnuota AloywpLopol Kal ZUyKpLong tou Sturm.

H pébBodog twv Sduvapooelpwv. EElowon Legendre. Oeswpla Frobenius. Zuvaptrnoslg
Gamma ko Bessel.

JuoTnuata YpouplkKwy Sltadopikwy elowoswv TpwTnG TAéNng: levikn Bewpla ylo
OMOVYEVN KOl N Opoyevh cuothpata. Emiluon cuotnudtwv pe tn uéBodo Euler. Xpron
uTtoAoyLoTIKWVY TtakETwV (Matlab) yia tnv emiAuon Stadopilkwy e€lowoswy.

MpoBAnuata Zuvoplokwy Tipwyv tumtou Sturm-Liouville.

Metaoyxnuatiopog Laplace.

JUVTOMN El0AyWYn 0TNV OLOTLKA Bswpla cuvBwv Sladoplkwy EELCWOEWV.
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BiBAloypadia

1. AAhikakog N. A. kat KaAoyepomoulocg I. H., Juvndeic Alapopikec EElCwOELg, TUyXpovN
Exk6otikr 2013. Kwdwkog BLBAiou otov ELS0E0: 6848

2. Boyce W. E., Di Prima R. C., Jtoiyeiwdeig Awapopikéc Eétowoeic kat MpoBAnuata
Zuvoptakwv Twy, Naven. Ekdooelg E.M.M. , 2015. Kwdikdg BipAlou otov EUdofo:
55591102

3. MavteAibng I, KpaBBapitng A. X., XatlnoaBpBag N. I., Juvndeic Atapopikéc EEloWoELs,
Ek&. Zntn, 1990. Kwdikog BLBAiou otov ELSofo: 11287

4. Adolog ., ZuvnOeig Alagpopikéc Eélowoelg, Ekd. Tkotong, 1991. Kwbdikog BLBAlou otov
Eu60&o: 68406458

5. Logan D. )., Etcaywyn oti¢c Aiapopikéc Eéicwoeig, ExS. Liberal Books, 2014. Kwdikog
BiBAilou otov EUd0E0: 50659164
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A’ E§apnvo

Npaypatikr) AvadAuon | ©4 | A1 | ECTS6

o Metpikol xwpot: OpLopol, BACIKES LOLOTNTEG KOl TIOPASELY LOTA, TOTIOAOYLKES EVVOLEG.

o AkolouBiec o UETPIKOUG XWPOUG, oUYKALON akolouBiag .

« Opayuéva kal oAlka ¢ppayuéva clvola. Supmayeic HeTpwkol Ywpol, mapadesiypata,
XOPOKTNPLOKOL CUUITAY WV LETPLKWV XWPWV.

e JUVEKTIKOTNTO. ZUVEKTLKEG CUVIOTWOEC, mapadeiypata.

o MMAnpelg petplkol xwpol: Oplopog, Paoikég dLotnTeg, mapadeiypata. Oswpnuata
Cantor kot Baire, edappoyég.

e lo08UVAUEC LETPLKEG , OXETIKN UETPLKN. AlAXWPLOLUOTNTA.

« Opla cuvaptoEwV, CUVEXELD CUVOPTHOEWY OF HETPLKOUG XWPOUG , LOLOTNTEG CUVEXWVY
ouvaptioewv. Opolwopopdn  ouvéxela. loouetpieg, ouvaptioelg  Lipschitz,

opolopopdLopot.
e Oeswpnua otabepol onueiou kal edappoyEC ot  aAyePpKEC  Kal SLodoplkeg
e€LlOWOELC.

e METpIK KOPTECLAVO YIVOUEVO, opadeiypata, epapuoyEC.

BiBAoypadia

1. Rudin W., Apxéc Madnuartikn¢ AvaAlvoewg, EkS. Leader Books, 2014. Kwdikog BLBAlou
otov EU60€o: 50659150

2. Avouong M., Toolouputng A., ®eloulng B., [lpayuatikn AvdaAuon, EkS. 2.
ABavaodnouldog, 2014. Kwbikdg BLPAiou otov EUSo€o: 68399820

3. Zevwkakng M. L., Mpayuatikn AvaAuon, EkS. ZAtn, 2n €k6., 1996. Kwdikog BLPAlov otov
Eu6o&o: 11346

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

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

AlyeBpa | ©4 | A1 | ECTS 6

o JTOLXElO amo TN ZToXelwdn Otswpia AplOUWV: ALALPETOTNTA OKEPALWY KOL LOOTLUIEG
modulo m, Oswpnua Fermat.

o JTOXEla amd tn Oewpia AoKTUAlWV: AaktUAoL Zwpata. AdaktUAlol MoAuwVOUWVY.
Ouopopodlopol. 16swdn kat MnAika. Epapuoyég.

e JTOlela oamo tn Oewpia Opadwv: Juppetpie¢ Kal petabéoelg. Ouopopdlopol.
Kavovikég umtoopadeg, mnAika.

o [Mpwto Bewpnua LOOUOPPLOUWY OTOUG ALOVUCHATIKOUG XWPOUGC, 0TOUG AAKTUALOUG, OTLG
Opadec.
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BiBAloypadia

1.

Bapoocg A., Asplluwtng A., EppavounA I., MaAtakag M., TaAéAAn O., Mia Ewcaywyn otnv
AAyeBpa, Ekd. Zodla, 3" €kS., 2012. Kwdikog BLBAlou otov ELS0E0: 22768509

Fraleigh J., Etoaywyn otnv AAysBpa, Maven. ExS. Kpntng, 2010. Kwdikog BLBAlou otov
Eubofo: 240

MouAdkng A., AAyeBpa, EkS. Zntn, 2013. Kwdkog BiBAiou otov EVdofo: 33134084
Wwponoulog E., Etoaywyn otnv AAyeBpa, Ekd. ZAtn, 2" €k6., 2010. Kwdikog BLpAlou otov
EvS0€0: 11421

. Avépeadakng 2., Etoaywyn otnv AAyeBpa, ExS. Iupuetpla, 1993. Kwdikog BLBAlov otov

Eu6o&o: 45239
KaAda K., Etoaywyn otnv AAyeBpa, EkS. ZnAtn, 2003. Kwdikog PBipAiou otov EUSoL0:
11258

MOavotntegll | ©3 | A2 | ECTS 6

Aflwpotik Bepeliwon twv mibBavottwy. Oplopog tuxalog PeTafAnTi¢ Kal Tuyoiou
Slavuoparog.

Aldlaototn Tuxalo PETABANT KoL OUVAPTNON KOTOVOUNG. ALOKPLTEG KOL OUVEXELS
Siblaotateg tuxaiec HetaPAnTEG. AmO Kool OUVAPTNON KATOVOUNG, Tmeplbwpla
ouvaptnon kotavoung. MoAudidaotateg Tuxaieg HeTOPANTEG, TTOAUSLAOTATEG KATAVOLEG,
amaplOuntég moAudidotateg tuxaieg petaPAntég, ouvexelc moAudlaoTtoTteC TUXOLEG
petoPAnTEG.

MoAuSLACTATEG HECEG TIMEG, OUVSLAKUUAVON, THVAKOC CUVSLOKUUAVOEWY, CUVIEAEOTNG
(VYPOHLKNG) ouCXETIONG. AECUEUUEVEC KATOVOUEG, SECUEUMEVN HEON TIUNR, Bewpnua TG
SUTANG péong Tunc. Aveéaptnoia tuxaiwv petafAntwy. KopumuAn maivdpopnonc.
JUVOPTAOEL( Tuxaiwv WPETABANTWY, KATAVOUN 0oBPOLOUATWY avefapTATWV TUXLwV
HETOPANTWY, LETACKNLOTLOUOL TTUKVOTATWY, CUVEAIEELG TTUKVOTATWV.

Asiypota kot AstypatoAnpia. Kotavopég X2, t, kat F.

'VWOoTEG TOAUSLACTOTEG KATAVOUEG Kal LBLOTNTEG autwv (MoAuwvupiky, Sidldotatn Kat
TIOAUSLAOTATN KAVOVLKA K.AL).

PormoyevvATpleG Kol TLOAVOYEVVNTPLEG TTOAUSLACTOTWY TUXQLWVY HETABANTWV.
AlateTtaypéveg Tuxaieg petaBAnTEG, MOAUSLIACTATWY TUXALWY LETABANTWV.

JuykAloelg akolouBwwv tuxaiwv petapAntwv, Taflvopnon ouykAicewv, Oplakd
Qewpnpota (NopoL Twv peydAwv aplBuwv, Kevtpikd oplakd Bewprpata, KAT).

BiBAloypadia

1.

Kouviag %., KaAmalidou X., Mdavotntec I, Ekd. ZAtn, 1991. Kwdwkog BiPAiov otov
EUS0f0: 11338

. Xapohaumidng X.A., Oswpia Mavotntwv kat Eapuoyég, Ekd. Iupuetpia, t.ll, 1999.

Kwdwog BLBAlou otov EVSoEo: 33155718
KoUtpag M., Etcaywyn otn Oewplia MSavotntwv kat E@apuoyég, ExS. Tootpag, 3" £k&.,
2018. Kwbikog BLBAlou otov EVSo€o: 77115350
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Avtlouldkog A. A, KoUtpag M. B., Aoknosig Mdavotrtwy, Touog I, Ekd. Unibooks, 2n
£kb., 2016. Kwdikog BLBAiov otov ELS0Eo: 59396578

. Adpag T. 1., 20Pag M. 0., MBavotnteg kat Statiotikn, EkS. Zntn, 2010. Kwdikdg BLBAiou

otov EUdogo: 11455

AplBuntikn AvaAuon | ©4 | E2 | ECTS 7

AplBunTikn KvNTAG umodlactoAnc. Ektipnon kot emippor odaAPdTwyY o€ UTIOAOYLOUOUC.
pOopUIKA ocuothuata: HEBoSo¢ amalowdbng Gauss, mapayovronoinon LU. NoOpueg
Sloavuopdtwy — TIWOKWV. Aelktng Katdotaong Tmivako - EuotdBela  ypOoppKwY
ouotnuatwy. Mevikn emavaAnmrtiki pEBodog. MéBobdol Jacobi katl Gauss — Seidel.
MapepBoAn Kal TpoogyyLon: oAU WVULKA TtapepBoAr (Lagrange, Newton, Alalpepéveg
SladopEg), mapeuBoAn Hermite, Mpappikég - KuBikeég Splines.

AplOuntikny ohokArjpwon: MéBodotL Newton-Cotes, opBoywviouv, Tpameliov Kat Simpson.
MéBobolL Gauss-Legendre.

AplBuntikn dtadoplon Kal TUTIOL TIEMEPOCHUEVWY SLadopwv.

EmiAuon pn ypappikwy aAyeBplkwy e€lowoswv: Mevikn emavainmrtiky pEBodoc. MéBobdol
Siyotounonc, Newton — Raphson, tTéuvouoag K.A.T.

ApBuntiki Abon cuvnBwv Sladopikwy elowoewv: Elcaywyn otn Bswpia mpopAnudtwy
QPXLKNG TIUAG. MEBoboL twv Euler kat Runge-Kutta.

Epyactnploko Mépog : MpoypappoTiopos Twy mopandvw svotritwy os Matlab/Octave.

BiBAloypadia

1.

AkpiBng I. A., AouyaAng B. A., Etoaywyn otnv Aptduntikn AvaAvon, Nav. Ekd. Kpntng,
4n €k6., 2015. Kwdwkog BLpAlou otov EUd00: 59366700

Bpayxatng M. N., AptSuntikn Avaduon — Etoaywyn, EkS. KhewdaplBuog, 2011. Kwdikog
BiBAiou otov EUS0E0: 12867995

MioupAng N., Aptduntikn Avadvon, 2n €k6., 2017. Kwdikog BBAiou otov EUS0Eo:
77112304

. Zappng l., Kapakaoibng O., Aptduntikéc MéSGobot kat Epapuoyec yia Mnyavikoug, 4n

£kb., 2017. Kwdkog BiBAlou otov EVdoEo: 68373915

lfouoidou-Koutita M., Aptduntikn AvdaAuon, EkS. Kuplakidn, 2017. Kwdikog BiBAlou
otov EUdogo: 68395883

Forsythe G. E., Malcolm M. A., Moler C. B., AptBuntikéc Médodbot kat lNpoypauuata yLa
Mabdnuatikouc YroAoytououg, Mav. EkS. KprAtng, 1993.

MNamayswpylou I., Toltoupag X., Aptduntikn AvaAuon - Ue epapuoyec oe Mathematica
kot Matlab, EkS. Tootpag, 2015. Kwdikog BLBAiou otov ELSoEo: 50658287

lewpyilov A.A., Aptduntikn Avaduon, ExS. KhelbapiBuog, 2008. Kwdikog BiBAlou otov
Evdofo: 13611

ErutAéov oUYYPAULOTA OXETIKA [LE TNV ETUAEYUEVN YAWOOOA TIPOYPOULUATIOMOU.
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I Etog

E’ E§aunvo

Muwadikr) Avaluon | ©4 | A2 | ECTS 7

Muyadikot aplBuol. TormoAoyia Tou emuunédou.

AkohouBlieg — ZelpEg pyadikwy aplOpwv.

Opla pyaSIKwV CUVOPTACEWY. ZUVEXELDL LYOSLIKWY CUVOPTHOEWV.

KaumUAeg oto emimedo. AMAEC, KAELOTEG, Aeleg, KOTA TUAMATA Aeleg KOUMUAEG, aAlayn
TAPAUETPOU, OVATIOPOUETPLKOTOINGN KOUMUANG, aBpolopa  KaumuAwv, ovtiBetn
KOUTTUAN, UNKOG KAUMUANG.

ErukapmuAla oAoKAnpwHaTaL.

AvvopooelpEg, ekBeTIkN Kal AoyaplBuLkn cuvaptnon.

OAOpopdeg ouvaptnoelg, ouvBnkeg Cauchy-Riemann.

Oewpnuo Cauchy, olokAnpwtikdg tomog tou Cauchy. Ektipnoslc Cauchy, Gswpnua
Liouville, OgpeAwdeg Bswpnpa tng AAyeppac.

Mepovwuéveg avwpaliec. MNolol—pileg. Oswpnuata Laurent kot OAOKANPWTLKWVY
UTIOAOLTIWY, UTIOAOYLOHMOL YEVIKEUMEVWY OAOKANPWUATWY Me TN Ponbela twv
OAOKANPWTIKWY UTtOAOITWV.

BifAoypadia
1. Churchill R., Brown J., Miyadikéc Suvaptnoeic kai Epapuoyég, Mav. EkS. Kprntng, 2005.

Kwbkdc BiLpAlou otov EUS0E0: 226

Marsden J. E., Hoffman M. J., Baoiki Muyabikry AvdAuon, EkS. Zuppetpio, 1994.
Kwbkoc BLPAlou otov EUS0Eo: 45469

Bak J., Newman D., Miwyadikri AvaAuon, EkS. Leader Books, 2004. Kwbwkog BLPAiou otov
Eubofo: 50659154

KpaBBapitng A., E@apuoocusvn Miyadikn AvdaAvon, EkS. Tootpag, 2" €x6., 2016.
Kwbkoc BiLpAiou otov EUSogo: 59368358

Mepkoupakng 2. K., Xat{nadpatng T. E., Etcaywyn otn Miyadikn Avaiuon, 2005, EKS.
Juppetpia. Kwdikog BLBAiov otov Eudogo: 45312

Awadopiki Mewpetpia twv KapnuAwv kot twv Emtpavewiwv | ©4 | Al | ECTS 6

KaumnuAeg oto eminedo kal oto Xwpo, £PATTOUEVN KAVOVLKNG KOUTTUANG, UAKog Togou,
TAPAUETPNON WE TPOG TO MAKOC TOfou (duoikr MOpPAUETPOC), Tpiedpo Frenet-Serret,
KOUTUAOTNTA Kol OTPEYN, VEVIKEUMEVEG EALKEG, OeEAWSEC BEWPNUA TWV KAUTTUAWY, N
LOOTIEPLUETPLKN QVIOOTNTA.

Kavovikég emipaveleg, Sltadoplolotnta anelkovioewv Petafl emidavelwy, eHATTOUEVO
eninebo, mpwtn kot deUtepn BespeAwdng popdn, euPadov emidavelag, LOOUETPLEC,
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amelkovion Gauss, TeAeotn¢ oxnpatog (ameikovion Weingarten), kABetn KaumuAotnta,
KUPLEC KOUTUAOTNTEG, KaUmuAotnta Gauss, HEON KOUMUAOTNTA, To Baupactd Bswpnuo
(Theorema Egregium), yewdaltolakec, Oswpnua Clairaut, Bewpnua Gauss-Bonnet.

BiBAoypadia

1.

Koutpoudlwtng A., Jtoyetwdng Atapopikn Mewustpic, Leader Books, 2005. KwdKog
BBAiou otov EL60E0: 50659158

O’Neil B., Ztotyeiwdng Atapopikn Newuetpia, Mav. EkS. KpAtng, 2005. Kwdikog BipAiou
otov Eudoo: 224

Pressley A., Jtoiysiwdng Awapopiky lewuetpio, Mav. ExkS. KpAtng, 2011. Kwdikog
BiBAiou otov EUS0E0: 12404849

MoAupadkng ., Ztoyetwdng Atagpopikn Mewuetpia, ExS. Todtpag, 2008. Kwdwkog BLBAlou
otov EUS0E0: 68395355

. JTopatakng 2., Etoaywyn otnv KAaowkn Aiagopikn lewuetpio, ExS. AiBaln, 2008.

Kwdwog BLBAlou otov EdoEo: 985

NpdoBeto ALSaKTIKO YALKO

6. ApBavitoyewpyog A., Ztoyewwdne Awapopiki ewuetpio, EMnvika Axkoadnuoika

HAektpovika Zuyypaupata kat BonBriuata - AmoBetriplo KaAAutocg, 2015.

Eruxelpnowakr) Epevva | ©3 | A2 | ECTS 6

H Emotiun tng Emuxelpnolakng Epeuvag. lotopk) Epdavion tng EMLXELpnOLAKAC
‘Epeuvag. Ouon ¢ Emxepnotakng Epeuvag. Emidpaon tng Emelpnotakng Epeuvag
otnv Owovopla. H évvola tng "BeAtiotomoinong”. Mabnuatikog MpoypappaTiopog.
Avantuén Mabnuatikwv MovtéAwv yla tnv Emiduon NpoBAnudtwyv BeAtiotonoinonc.
To avTikelpevo Kat n Lotopla tou Mpappikou Npoypappaticpou (MN),. Movtelomoinon.
Baowkol kavovec povtelomoinong. Awatimwon Ttou  MpoPAfuatog pappikou
Mpoypoppatiopou (MIM). AVTIKELUEVIKR cuvaptnon. Auvati Auon. BéAtiotn Avon.

MrN oe 6Vo O&laotdoelg: padiky pEBodoc. Movadikn BéAtiotn AUon. Amelpeg
BéAtiotechUoelg. AcupBiBaotol meploplopol. Mn-dpayuévo cUvolo duvatwv AUCEWV.
Mn-bpayueves petafAntég. MAeovalovteg meploplopol.

Eloaywyn otn péBodo Simplex. Baolkég AUoelg kal Bactkeg Suvatég AUoelg. OL Baoikeg
Sduvatég Aoslg avtioTolyoUv os akpaia onueia. Mpotunn popdn evog NIM. Mopdn
Simplex evog MIN. Mivakag Simplex. Auvatr TR TNG OVTLKELUEVIKAG OUVAPTNONG.
Oswpnua PBEATIOTNG TWAC. Oswpnua HN-GPAYUEVNE OVTLKELWUEVIKG OCUVAPTNONC.
Metaoxnuatiopoi tou mivaka Simplex. E€epxouevn kal eloepyopevn petaBAntn:
kputnpla Dantzig. EAeyxog BeAtiotomoinong. MARpng Statunmwon tou AAyopiBuou.
Simplex. Napadeiypata.

Anuoupyia apykng paone. H péBodog tou peydlou M. Mapadeiypata. H pé6odog twv
dVo daccswv. Mapadeiypata. Exkbuliopéveg Paoikég Suvatég Auoelg. MetaBAnTég
Xwpig meploplopd npoonpou. MNapadeiypata.
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Auiko NMNIM. Owovoulkn epunveio tou Suikou MIM. Gewpnua Auvikdtntag. Auikol
Tiivakeg Simplex. Mapadsiypata.

AvaAuon evaloBbnoiac. Napadelypata. Mpoodnkn véag petaBAntng. MNpoobrkn véou
neploplopov. Mapadeiypata. Aképalog kat pUktog M. Napadeiypata. To mpofAnUa TS
avaBeong (ekxwpnong). To mpoPAnua tng petadopds. EAaylotomoinon xpovou
HETOPOPAC.

Ewoaywyy oto Auvauiko MMpoypappatiopd (Apxry Bellman): Baowkég €vvoleg,
TIPOOSLOPLOTIKA KOl OTOXOOTIKA HOVTEA SLASPOUNC KAl QVTIKATACTACNG — GUVTAPNONG
epyaleiwv. To mpoPAnua tou PBéAtiotou doptiou. To MPOPAnUO ToUu TEPLOSEVUOVTOG
TwANTA.

BiBAloypadia

1.

Toavtag N., Baotheiov N.-X., Etoaywyn otnv Emyeipnotaky Epsuva, ExS. Zntn, 2000.
Kwbkoc BLPAlou otov EUSoEo: 11260

. @®akivog A., Owkovouou A., Etoaywyn otnv Enyewpnotakn Epevva, EkS. Zuppetpia, 2003.

Kwbikoc BLPAiou otov EUS0E0: 45394

KoAétoog I., Xtoyiavvne A., Etoaywyr otnv Emiyeipnotakn Epeuva, ExS. Kohapopd, 3"
€kb., 2017. Kwdwkaog BipAlou otov ELdoEo: 68370507

Hillier F.S., Lieberman G. J., Etoaywyn otnv Enixsipnotakn Epevva, ExS. TUOAa, 10n €k6.,
2017. Kwdwog BLBAlou otov EUSoEo: 59386820

Hamdy Taha A., Etcaywyn otnv Emiyxelpnotaky Epeuva, EkS. TUoOAa, 10n £k6., 2017.
Kwbkdc BLPAiou otov EUSo€o: 59415056

Ztatiotkn | | @4 | A1| ECTS 6

Opyavwaon kal ypadlkr TapAoTacn oTOToTIKWY Sedopévwy. AplOunTLKAa meplypadikd
HETpa (B€ong, Slaomopdc, CUUMETPLaG, KUPTWONC). OLKOYEVELEG KATAVOUWVY (EKOETIKN
OLKOYEVELQ).

EKTLUNTIKA: ZnNUELOK E€KTiHNon, OLOTNTEG ONUELOKWY EKTIMNTPLWY (CUVEMELQ,
opepoAnyPia, QMOTEAECUOTIKOTNTA, ETAPKELA, UECO TETPAYWVIKO oddAua), péBodol
ONUELAKAG ekTipnong (LEBodog Twv ponwy, péBodoc edaxiotwy TeTpaywvwy, uEBodog
péylotng mBbavodavelag, Minimax, Bayes).

AstypotoAnia kol SELYUOTIKEG KOTOVOUEC.

AlOTARATO EUMLOTOOUVNG: ALAOTHMATO EUTMLOTOOUVNG YLa MECEG TLUEG, AVAAOYLEG Kal
Slakupavoelg evog mMAnBuopol kat ya TNy Slodopd PECWV TLUWY, QVOAOYLWY KoL
SLOKUMAVOEWY OTNV TIEPLMTTWON KOWOVIKWY KAL UN-KOWOVIKWY TIANBUGHWV.

‘EAeyxoL uTtoBEoEwv.

BiBAoypadia

1.

Nanaiwavvou T., Qepevrivog K., Madnuatikn Ztatiotiky, EkS. ItapoUAn, 2" €ks., 2000.
Kwdwog BLBAlou otov EVSoE0: 22888
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2. Aaptavou X., Koutpag M., Etoaywyn otn Statiotikn |, EkS. Tuppetpla, 2003. Kwdikog
BiBAiou otov EUS0E0: 45263

MNamaiwdvvou T., Aoukdg X. B., Etoaywyn otn Statiotikr, EkS. TtapolAn, 2" £k6., 2002.
KoAuBa — Mayaipa @., Statiotikr: Oswplia ko E@apuoyEg, EkS. Zntn, 1998.

Keller G., Ztatiotikn yia Otkovouika & Atoiknon Entyeiprioewv, Enikevtpo, 8" £€ké., 2010.
lwawvibng A. Statiotikéc MéJoboi, Oswpia & Epapuoyec ue xpnon Excel & R, €ké.
TUoAa, 2018.

o v kAW

MNp6oOeTo ALSAKTIKO YALKO

7. KoAuBa-Mayxaipa @., Madnuatikn 2tatiotikr, Ekd0tng EMnvika Akadnuaikd
HAekTpovika Zuyypappota kot Bondrpata - Antobetriplo KaAAutog, 2016.
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IT" E§aunvo

Oswpia Métpou | ©4 | A2 | ECTS 7

AMlyeBpeg, o-AlyeBpeg, ocuvola Borel, mapadeiypata: n o-'AAyeBpa twv Borel cuvolwv
Tou R kat tou R2.

METpa, LBLOTNTEG TWV UETPWY, TIEMEPACUEVA UETPA, Ttapadelypata, cuvoAa pundevikol
HETPOU, TIANPEC HETPO.

EEwTeplkd HETPO, METPNOLUA OUVOAD WG TIPOG Eval EEWTEPIKO UETPO, Oswpnua
KapaBeodwpn.

E€wteplkd pEéTpO Lebesque, pétpo Lebesque, Lebesque petpiowpa clvola otov R Kat
RZ.

Lebesque HETPAOLUEG CUVOPTAOELG.

OhokAnpwpa Lebesque.

Baolkd oplakd Bswpnpata cUYKALONC. ZUYKPLOoN Tou oAokAnpwuatog Lebesque pe to
oAokAnpwua Riemann.

o- AAyeBpa ywvopevo. METpo yLVOUEVO SUO XWPWV O-TIEMEPACHEVOU HETPOU, Oswpnua
Fubini.

AkoAouBieg petpnoluwyv cuvaptioswy. OL ywpot LP.

BiBAoypadia

1.

KoupouAAng T. X., Neypenoving It., Oswpia Metpou, EkS. Tupuetpia, 2005. Kwdikog
BiBAilou otov EUS0E0: 45284

. Avobong M., Tooloputng A., @eloulng B., [lpayuatikiy Avdaiuon, EkS. 3I.

ABavaoonoudog, 2014. Kwbikog BLpAiou otov EUSofo: 68399820

. Mnetoakog A., Etoaywyn otnv lMpayuatikn AvdaAuon, EkS. Kuplakidn, 2016. Kwbikog

BBAiou otov EL60E0: 55468940

Ztatwotikn Il | ©3 | A2 | ECTS 6

AvaAuon Staomopdc (ANOVA): EAeyxog yLa TIC LECEC TIUEG k aveapTnTwy KOVOVIKWY
Katavopwy, Nivoakag avadAuong Staomopdg pe évav mapayovta, Mivakag avaluong
Slaomopdcg pe Svo mapayovieg xwpic alMnAenidpaon, Mivakag avaluong SLaomopag e
SU0 mapdyovteg pe aAnAenidpaocn. MoAAMAEC cuYKpLoELg, OTABEPEC KAl TUXALEG
embpaocelg, Avaluon Slaomopdg Katd evav tuxaio mapayovia.

AvaAuon maAlvSpounong: AmAG YpOUpLKO HOVTEAO, EKTIUNON TWV MOPAUETPWY TOU
artAoU YPOAUHLKOU LOVTEAOU, ZUVTEAEOTAG MPOCaSLopLlopoU, SLACTHUOTA EUMLOTOOUVNG,

‘EAey)OL UTIOBECEWV YLA TIC TTAPAUETPOUC TOU ATAOU YPOUULKOU LOVTEAOU, CUVTEAEDTHG

VPOLULLKIC CUCXETLONG
FeVIKO YPOUULIKO LoVTENO, EAeyXOL UTIOBECEWY TOU YEVLKOU YPOUULKOU LOVTEAOU.
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Mn TapaUEeTPIKEG SoKLpaoieg: EAEYXOC MPOCAPUOCTIKOTNTAG LG KOTAVOUNG: Kpltipla
X2 Kolmogorov-Smirnov. Kpttripla: Mpoonuikd, Wilcoxon, Mann-Whitney, Kruskal-
Wallis, Wald-Wolfowitz, JuvteAeotr¢ Spearman.

AvaAuon molotikwv dedopévwy: T0yKkplon avaioywwv U0 (1 MEPLOCOTEPWV)
avefaptntwy detypatwy, Kpttriplto McNemar, EAeyxoc aveaptnoiag SUo
XOPOKTNPLOTIKWY, EAEyXOC opoLlOYEVELQG.

BiBAloypadia

1.

Wooldridge J.M., Ewocaywyri otnv Oikovouetpia: utoe ouvyxpovn mnpoocyylon, EkS.
MNamnalnon, 4" €k6, 2013. Kwdikog BLBAlou otov EuS0fo: 12802341

. Gujarati D.N., Porter D.C., Owovoucetpia: Apxéc kat Epapuoyéc, EkS. TUoOAa, 5" €ké..

Kwbkdg BLBAlou otov Eudofo: 22702304

Np6oOeto ALSAKTIKO YALKO

3.

KoAuBa - Maxaipa @., XatlomouAog 2., Madnuatikn Statiotikr) — EAeyyol Ynodéoswy,
EMnvikd Akadnuaikd HAektpovikd uyypauuata Kal BonBrnpota — AmoBetnplo,
KaAAurog, 2016.

Aaplavou X., Koutpag M., Etoaywyn otn Statiotikn I, ExS. Zuppetpia, 1998.

KoUtpag M., Evayyehdpog X., AvaAuon MaAwvépounonc, ExS. Tadtpag, 3" £k., 2018.

. Kapwvn X., Owovopou M., Statiotikee Movtéda MaAwvépounong, EkS. Tupewy, 2" €k6.,

2017.
Keller G., Ztatiotikn yia Owkovouika & Atoiknon Eniysiprioswv, Emikevipo, 8" €k6., 2010.

Mepwkég Aladopikég E§lowoelg | ©4 | Al | ECTS 6

OAOKANPWTIKEG KOUTTUAEC Kall €TLPAVELEG SLAVUCUATIKWY TESLWV.

2xe60V YpaUUIKES (quasilinear) pepikég SLadoplkeg e€LoWOELS TPWTNG TAENG. To
TPOBANUA APXLKWV TLLWV. To TTPOBANUA APXLKWY TILWV YL CUVTNPNTIKOUG VOUOUG.
KpouoTtikd kUpata.

Taflvounon pepkwv dtadpoplkwy eElowoewv deUTEPNC TAENG. KavoviKEG popdEC.
E€lowoelg eAALTTIKOU TUTIOU: TIPOPBARUATA CUVOPLOKWY TLHLWV, XWPLOUOG LETABANTWY,
L5LO-OVATTUYATO OE KAPTECLAVEG, TIOALKEC KOl KUALVOPLKEC CUVTETAYUEVEG,
BepeAlwSeLg AUOELG, OAOKANPWTLKEG OVATIAPAOTACELS, OAOKAN pwia Poisson,
ouvaptnoelg Green, BAOLKEC LBLOTNTEC APHOVIKWY CUVAPTHCEWV.

E€lowoelg mapaBoAikol TUTOU: TPOBAAMOTA OPXIKWY—CUVOPLOKWY TLLWVY, TO N
OMOYEVEC TPOPANUA, BepeAlwdelg AUCELG, OAOKANPWTLKEG AVATIOPACTACELC,
UETAOXNUATIONOG Fourier.

E€lowoelg urtepPoAikol TUTOU: TPORBANUATA APXLKWV—CUVOPLAKWY TLUWV, TO N
OMOVYEVEC TPOPBANUA, LETACXNUATIONOG Fourier.
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BiBAloypadia

1.

Strauss W. A., Mepikég Atapopikec Eéiowoel — uta etoaywyn, Nav. Ekdooelg E.M.M. , 2"
£k6, 2017. Kwbikog BLBAiou otov Eudofo: 68387914

. AkpiBng . A. kat ANikakoc N. A., Mepikég Atapopikég EElowaoelg, T0yxpovn Ekdotikn, 2"

£k6., 2017. Kwbikog BLBAiov otov ELS0E0: 68372463
KpaBBapitng A. X.,, Ofuata Epapuoouévwv Moadnuatikwv, EkS. Tootpag, 2013.
Kwdwog BLBAlou otov EVSoEo: 33134034

. Tpaxavag 2t., Mepikég Atapopikec EElowaoelg, Mav. EkS. Kprtng, 2009. Kwbikog BLBAlou

otov Eudoo: 228
Haberman R., Epapuoouéve Mepikéc Aiapopikec Eéiowoeic, Ekd. Pouvtag, 5" €k6.,
2014. Kwdkog BLpAlou otov EVSoE0: 41956311
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Mafnpata Emtdoyng AvaAuong (EA)

AvaAvon noAAwv petaBAntwv | ©4 | A0 | ECTS 5

AladoploloTnTa cUVAPTHOEWV MOAAWY HETABANTWY. Oswpnpata avtiotpodng
QTTELKOVLONG KOL TIEMAEYUEVWY CUVAPTHOEWY, TIAPAYWYOL OVWTEPNG TAENG.
Erudavelec otov Rn, Bewpnpa Tou Sard.

Awapepioelg Tng povadog. ANAayn HeTaBANTAG o€ TOANATIAG OAOKANPWHOTA.
Atadopikég popdég otov Rn Kkat og emudavetes, Afupa tou Poincaré, 0 —efiowon.
Oewpnua tou Stokes, otolxeio eppadou, Bewpnua anmokAlong tou Gauss,
Bewpla Babuov, mapadeiypata cuvoporoyiog de Rham. EdpappoyEc.

BiBAloypadia

. Spivak M., Aoyioudcg os moAdamAdtnteg, ITE, Nav. Ekd. Kpitng, 1994. Kwdwog BipAiou

otov EUS0€0: 235

. Xatinadpadtng T., Artelpootikdg Aoyioudg o MoAAég MetaBAnteg, EkS. ABavacomnoulog,

1" k6., 2009. Kwdkog BLBAlou otov ELS0E0: 45495

. Xatinadpatng T., fewuetpikn AvaAuon, Ekd. Zuppetpia, 2002. Kwdikog BLBAlou otov

Eubo€o: 45494
Munkres J. R., Analysis on manifolds, Addison-Wesley Publishing Company, 1990.

pappkoi TeAeotég | ©4 | AO | ECTS5

EukAelbelol XwpoL, ECWTEPIKA YLWVOUEVO Of amelpodlaotatoug xwpouc. MAnpotnta,
xwpol Hilbert: Baolkeg 16LOTNTEG.

Opayuévol teheotég: Mapadeiypata, o oculuyng TEAEOTNG, KaTnyopleg TeAeotwy, 0pOEC
TipoBoALc.

TeAEOTEG MEMEPATHUEVNG TAENG, OUUTIOYELG TEAEOTEG, OAOKANPWTLKOL TEAEOTEG.
Alaywvoroinon teleotwv: to GACUATIKO Bswpnua yla CURMAYELS $UGLOAOYLIKOUG
teleotéc. Edappoyéc.

BiBAoypadia

1.

Kapavaolog 2., Oswplio TeAsotwv & E@apuoyeg, ExS. Tootpag, 2" €k6., 2017. Kwdikog
BiBAiou otov EUS0E0: 68379987

KataBoloc A., Etoaywyn otn Oswpio TeAsotwy, EkS. Tuppetpia, 2008. Kwdikoc BBAiou
otov EU60E0: 45278

. Yoavtng E.K., Oswpia TeAeotwyv, EkS. ItapouAn, 2004. Kwdikog BLBAlov otov EVS0EO:

22846
Gohberg |., Goldberg S., Basic Operator Theory, Birkhduser, 2001.
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MaOnpatikn Aoy | ©4 | A0 | ECTS 5

KAaowkr Mpotaclokn Aoyikn

O

O

Juvtagn KMNA, mPoTaCLOKEG WETABANTEC, TPOTAOCEL KOL UTOTMPOTACELS, CUVTAKTIKA
Sevépoypappata Kot Lovadikn avayvwoluotnTa.

Mivakeg oAnBelag kat amotipnong, GAyeBpec Boole kol oAyeBplky epunveia,
ouvoAOBewpPNTIKA epunveia. TautoAoyleg Kal avtIAOYLEC. AOYLKN) CUVETELA KOl AOYLKNA
Looduvapia. KAaolkég Aoyikég looduvapieg (vopog SUTARg apvnong, vopol De Morgan,
opLOLOL AOYLKWV CUVEECUWY amo AAAoUG). ApX!| ATOKAELOUEVOU TPITOU. JUVAPTHOELS
oAnBeiag kat Aoywkol olvdeopol. Emapkry oUvoAa Aoylkwv ouvdeéopwy. Kavovikeg
pHopdEG (CNF, DNF, NNF). Aoyikr eykupOTNTA KoL LKOVOTIOLNGLUOTNTO TIPOTACE WV.
Anodektikd cuotipata yio tv KMNA: Zuotnua Hilbert, ZUotnua Gentzen kot Kavovog
amnokormnng. Amodeifelc ota cuotnuata Hilbert kat Gentzen. To Bswpnua mapaywyng
yla to cuotnua Hilbert. AmaAoidn tou kavova amokomn¢ (cut) oto cvotnua Gentzen
kalL amodaoctootnta. Mpotactakol Theorem Provers. Amodaolowlotnta  Tou
nipoPAnpatog SAT yia tnv KMA. H pébodog twv Tableaux.

Oswpnpo cupmayelog yo tnv KMA

AAyeBpikomoinon tng KNA — AlyeBpa Lindenbaum-Tarski. OiAtpa kat bewbdn, mpwta
odiktpa kot péylota ¢diktpa. Avamapdotacn Stone oAyeBpwv Boole. Oswpruata
Juvoxng kat MAnpotntag.

JUVOTTTLKN avodopd o€ pn KAOGLKA TIPOTACLAKA CUCTHATA KoL OTLG EQAPUOYES TOUG.

MpwtoBaduia Aoyikn (Aoykn Twv Katnyopnudtwy, AK)

O

Moocodeikteg, OTOULKEG HETOPANTEG, KATNYOPAHOTA KOl cuvaptnolakd ocupBola.
E€owkelwon pe ™ olvtagn tng mpwrtoPfadutag Aoyikng twv Katnyopnuatwv (AK) kat
petadppdaocelg anod ¢uaotky yAwooa. KaAd oxnUATIoUEVOL TUTTOL. IKOTILA TTOCOSELKTWY
Kal Sfopeuon petafAntwv. Aeopeupévn Kol eAevBepn eudavion petafAntic.
Avolktol TuTol kal mpotaoelc. AK He Katnyopnua LooTnTaG.

Aflwpata (cvotnua Hilbert) kat kavoveg (cuotnua Gentzen) yla tThv mpwtofaduLa
Aoyikn. Kavovikn popdn Skolem kot Bewpnpua Skolem.

To Bewpnuo Mopaywyng yLa tv mpwtofadua Aoyikr).

MpwtoPabuleg Oopéc (Hovtéla) KoL  gpunveleg.  Aoylkl  €yKupoTnTa Kol
LKOVOTIOLNOLUOTNTA. OEWPN T CUVOXAG KAl TIANpOTNTaG Thg AK.

e JTolKela Oewpiag MovtéAwv & MetaBewprpata yia tn AK

O

(0]

JUVETIELEG OUVOXNG-TIANPOTNTOC TNG AK: To Bewpnpa cuPMAysLag TG MPWToRABuLAG
AoyknG. To Bewpnpua Lowenheim-Skolem.

MNpwtofabpieg Sopég (Loviéda) kal pwtofabuLeg Bewpieg - Mapadeiypata.
AplBuntikn Peano kat pn-npoPAenopeva (unintended) povtéha

Mn-amnodaociolpes Bewpieg — Napadeiypata.

BiBAloypadia

Enderton H. B., Mia padnuatikn stoaywyn otn Aoyikn, Mav. EkS. KpAtng, 2013. Kwdikog
BiBAiou otov EUS0E0: 32998373

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

1.

. Xaptwvag X., Bagtkn Aoyikn, ek8. Zntn, 2000. Kwdikog BiBAlou otov EVS0Eo: 11127

TlouPBapag AB., Stoyeia Madnuatiknic Aoyikng, EkS. Zntn, 1998. Kwdikog BLBAlou otov
Evdofo: 11377

Mapyapng A. |., Etoaywyn otn Madnuatikn Aoyikn, ExS. TQOAa, 2017. Kwdikog BLBAiou
otov Eudo€o: 50657752
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6. ToupAdkng ., Madnuatikn Aoyikr, Nav. EkS. Kpntng, 2012. Kwdikog PBipAiou otov
EU60&o: 12405096

Np600Oeto ALSOKTIKO YALKO
7. KoAétoog I., Madnuartikn Aoyikr), ENAnVika Akadnuaikd HAEKTPOVIKA ZUyypOaUpOTA Kol
BonBnuata - Anobetriplo KaAAutog, 2016.

Oswpia Avadpopkwyv Zuvaptioswv | ©4 | A0 | ECTS5

¢ Hévvola tng umoAoyLoTikOTNTOC.

e JTOLXELWOELG OVASPOULKEG CUVAPTNOELC.

e AvaSpOoUIKEG OUVOPTHOELG.

e H Béon tou Church.

¢ Hkata Godel apiBunon tou cuvtaktikou pilag mpwtoBabulog yl\waooag.
e AvamapaotacluoTnIa.

e Oswpnua UN-TANPOTNTOC.

BiBAloypadia

1. M. Sipser, Etcaywyn otnv Oswpia YmoAoyiouou, ITE, Nav. EkS. KpAtng, 2009. Kwdkog
BiBAiou otov EUS0E0: 257

2. H. R. Lewis, X. Manadnuntpiov, Ztoiyeiac Oswpioc Ymodoyiouou, EkS. Kpitikr, 2005.
Kwdwog BLBAlou otov EVSoE0: 11776

3. I. N. MooxoBakng, Avadpoun kat YitoAoyiootnta.

TomoAoyia | ©4 | A0 | ECTS5

e Tomoloylkol YwpoL TOMOAOYLKOG XWPOG Kal TomoAoyia, PBAcelg TomoAoyiag Kot
TEEPLOX WV, UTIOXWPOL TOTIOAOYLKOU XWPOU.

e JUVEXELG OUVAPTHOELG O£ TOMOAOYLKOUG XWPOUG: CNUELaKN (ToTkn) ouvéxela Kat (oALKn)
OUVEXELD, LOLOTNTEG OUVEXWV OUVAPTHOEWVY, N TomoAoyla YWOHUEVO, HETPLKEG
TomoAoyieC.

e JUYKALON: Siktua Kat umodiktua, clYKALON akoAouBLwv, cUYKALON SIKTUWY, UEAETN TNG
OUVEXELOG OUVAPTAOEWV Le TN PonBeta Skt wv.

e JUUMAYELQ: OUWUTOYELC TOmMOAOyWKOlL XwpoL Kol POOIKEG LOLOTNTEG, GCUVEXELA
CUVOPTHOEWY KOL OUUTIAYELD, CULTIOYELG LETPLKOL XWwpOL.

e JUVEKTIKOTNTO: OUVEKTIKOL TOTOAOYIKOL XwpPOoL Kal POOIKEG LOLOTNTEG, OUVEKTLKEG
OUVLOTWOEC, CUVEXELO GUVAPTICEWV KAL CUVEKTIKOTNTOL.

e Afiwpata aplbunoipov kat Stoxwplotikd aflwpata, o Afupa tou Urysohn, To
Bewpnua petpkomnoinong tou Urysohn, to Bswpnpua tou Tychonoff.

e Tomoloylec xwpwv cUVAPTHOEWV: N ToMoAoYLO TNG ONUELOKAG GUYKALONG, N GUUIAYNC—
QVOLKTH ToTtoAoyia.
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BiBAloypadia

1. KapuodpUAne X., Kwvotavtihakn-ZaBBomovAou X., Eiwoaywyn otnv Tomoloyia, EK6.
Kuplakidn, 2017. Kwdikog BiBAlou otov EVS0E0: 68376364

2. Toapdtog M., TomoAoyia, EkS. TTOAa, 2" €kS., 2016. Kwdwog BiBAlouv otov EUS0E0:
59381503

3. KuPBevtidng 0. A., TortoAoyio Metpikwv Xwpwyv, EkS. ZAtn, 2009. Kwdikdg BLBAiou otov
Eu60o&o: 11385

4. Tewpylou A., H\adn¢ 2., Mevikn TomoAoyia — uetpikoi kot tomoAoyikoi ywpot, , EkS.
TUOAa, 2" k6., 2017. Kwdikog BLBAiou otov EUdofo: 68369332

5. Neypemoving 2t., Zoaxapadng O., KaAauidag N., Qapudkn B., levikn Tomoloyia kat
Juvaptnotakn Avaiuon, ExS. Zuppetpia, 1997. Kwdikog BLBAiou otov Edofo: 45321

Eldikad Oépata Avaluong, Aoyikng kot Oswpiag Zuvodwv | | ©4 | A0 | ECTS5

JKOTOG TOU paBnpatog sival n os oxetiko Babog PeAéTn kamolwou B£patog, To omolo Ba
UTOpOoUCE VA TIPOEPXETAL amd omoladnmote meployx TNG Mabnuatikng AvaAuong Kat tng
Oswplag ZuvoAwv, To omoio Ba pmopel va eMIAEYETAL KOL OE GUVEVWWONON UE TOUG POLTNTEC.
INUOVTIKO OTOlXEl0 TOU MABAUATOC €lval N evepyrl OCUUMUETOX Twv ¢oltnTwv HECW
TLOPOUCLACE WV.

Evoelktikd Bfpata eival: AvoAutik Oswpia AplOpwv, AmMelpoouvSLOOTIKY, ApUOVIKA
Avaluon, Apuoviky Avaluon oe ToTukd cupmayeic ABeAlaveég Ouadec, Mevikn Tomoloyla,
Fewpetplky Oewpia Métpou, Epyodikn Oswpla, Kupt Tewpetpiky Avaiuon, Ofpoto
lotoplag ™G Mabnuatikng Avaiuong, Oswpla Métpou, Ocewpia MpaypATIKWY
Juvaptnoewyv, Oswpla Juvohwv, Oswpia Tedeotwv, Aoylopdg MetafoAwv, MepLKES
Aladopikég E€lowoelg, Myadiky AvaAuon, MiBavoBewpntikég péBodol otn ZuvduaoTikh,
OAokAnpwTtikol Metaoxnuatiopol, Zuvaptnotakn Avaiuon, Qacpatikr Oswpla, K.a.

Otwpia ZuvoAwv | O4 | A0 | ECTS 5

¢ Ewoaywyn. AAyeBpa cuvolwv. MFevikn apxn thg cupmnepiAndng, adbelng Bewpia cuvorwv
KaL n avtwopia tou Russell. ZuvoAa kat KAdoelg. loapBuia cuvorwy, SUvaun (mAnBLKog
aplBuog) ouvolou, Bewpnua Cantor kat Bewpnpa Shroeder-Bernstein.

e Aflwpartikn Bepelinwon Bewpiag cuvolwv 1.
- Atlwpa £ktaonc (1) kal wootnta cuvolwy. Afiwpata kevou (I1) kat Zevyouc (111), aflwpa
UTtooUVOAOU (alwpa Slaxwplopou) (1V), aflwpa Sduvapoocuvohou (V) kat afiwua
gvwong (V1). To aélwpa tou ameipou (VII).
- Edappoyéc twv aflwpdtwyv. Aopunpéva ouvola (AAyeBpeg, Tomoloyikol xwpol,
Mpadnuata). Guoikol aplBuol kal to Bewpnua avadpoung. MoapapeTpikr avadpour.
Menepaopéva cUVOAa.
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- IX€0€lC HEPLKNG, OAKNC Kal KaAng Siataéng. To kaAd SLATETOYUEVO OUVOAO TwWV
duoikwv aplBpwy. OEpata KaAnG SLaTaéLUOTNTAG CUVOAWV.

Aflwpatikn Bepeliwon Bswpiog cuvolwv Il (ZF kot ZFA).

- To afiwpa avrkaractaong (VII). To atiwpa OepeAiwong (I1X). KaAa BepeAlwpéveg
oxéoelg. Emaywyn oe KaAd BepeMwpéveg oxeoels. Itolxela Bewpiag cuvolwv He TO
alwpa avti-0gpeliwong tou Aczel.

Aflwpatikn Bepehiwon Bswpiac cuvolwv Il (ZFC).
- To afiwpa emroyng (X). Apxn kaAncg diwataéng, Anupo Zorn kot GAAa aflwpoto
wooduvapa pe TOo afiwpo emAoyng. Amoppun TOU OfLWHATOG E€TAOYNG KO
Kataokevuaotikd Mabnuotikad.

Alatoktikol  kat  TANBwol aplBupol. AplOUNTIKA  SLOTAKTIKWY KoL  TANOKWv.
YTEPTEMEPACHEV EMAYWY).

Xwpog Baire. Y6Oeon tou cuvexoUg, YEVIKEUUEVN UTIOBECN TOU GuvEXOUC.

BiBAloypadia

1.

MooyxoBakng |., Znuelwaoetg otn Juvolodewpia, EkS. NedpéAn, 1993. Kwdikog BipAiou
otov EUS0E0: 10422

. KdAda K., Afbiwpatikn Sewpio ouvoAwv, EkS. ZAtn, 1990. Kwdikog BiBAiov ctov ELdofo:

10983
Levy A., Basic Set Theory, Dover publications, 2" ed., 2002.

Zuvaptnolakn AvaAuon | ©4 | A0 | ECTS5

MPOKATOPKTIKA: SLAVUCLOTIKOL XWPOL KAl LETPLKOL XWPOoL.

Xwpol Banach: Baoikég évvoleg kat mapadeiypata. KAaotkol xwpol akoAouBLwv.
I6l6tnTeg xwpwv Banach. Xwpol menepacpévng dlaotaong: Looduvapia vopuwy, Afuua
Tou Riesz, cupmayela KoL MeENepAcpEVn Slaotaon.

Xwpot Hilbert: Baocikég évvoleg kal mapadeiypata, opBoywviotnta, opBOKAVOVIKEG
OLKOYEVELEG, BAOELC.

FpOULIKOL TEAEOTEC: dpayUEvol ypap kol TeEAeOTEG o Ywpoug Banach, o SUikog evog
Xwpou Banach, o duikdg evoc xwpou Hilbert, dbpayuévol ypoppLkol TEAEOTEC GE XWPOUS
Hilbert.

Oepehwdn Bewpnpata (apxég) tng Beswplog xwpwv Banach: @swpnua Hahn-Banach,
QVOAUTLKA KoL YEWUETPKN Hopdr, Slaxwplotikd BOswpnuata. Apxn opolopopdou
dpayuarog, Bewpnua AVOLKTAG ATEIKOVIONG, Bewpnua KAELOTOU YpadrLaTOG.
AutomndBela kat dlaxwplotuotnta. Xwpol mnAika kat Sltaondoelg ywpwv Banach.
AcBevng kal aoBevrnc* olykAlon: aoBevr¢ cUykALon Katl acBevrc* oUykAlon akoAouBLwv
oe xwpou¢ Banach kal Hilbert, ppaypéva kat acBevwg ppayuéva cuvola oe YWPOUS
Banach kau Hilbert.

42



BiBAloypadia

1. Neypendving 2t., Zaxapladng 0., Kohauidag N., Qapudkn B., Mevikn TomoAoyia kot
Juvaptnotakn Avaiuon, ExS. Zuppetpia, 1997. Kwdikog BLpAlou otov EUdofo: 45321

2. KapuodpUAAng X. T., Stowyeia Suvaptnotakhc Avaduong, Ekd. Zntn, 1995. Kwbikog
BiBAiou otov EUS0E0: 11278

3. Brezis H., Juvaptnotak AvdaAuon, MNaven. EkS. E.M.M., 1997. Kwdikdc BLBAiou otov
Eu60&o: 20956

4. Apyupog 2., Snuelwoelc Mapabdooswv Suvaptnaotakng Avaivong, E.M.M.

Eldika Oépata Avaluong, Aoyikng kot Oswpiag Zuvodwv Il | ©4 | A0 | ECTS 5

JKOTOG TOU paBnpatog sival N os oxetiko Babog PeAEéTn kamolwou B£patog, To omolo Ba
UTOpOoUCE VA TIPOEPXETAL amd omoladnmote Teployx TG Mabnuatikng AvaAuong Kat tng
Oewplog ZuvoAwy, To omolo Ba pmopel va eTUAEYETAL KL OE GUVEVVONON KE Toug GOLTNTEC.
INUOVTIKO OTOlXEl0 TOU MABAUATOC €lvol N &vepY ] OCUUMUETOX Twv ¢oltnTwv HECW
TIOPOUGCLACEWV.

Evbelktikd Bfpata eival: AvoAutik Oswpia AplOpwv, AmMelpoouvSLOOTIKY, ApLOVIKA
Avaluon, Apuoviky Avaluon oe ToTukd cupmayeic ABeAlaveég Ouadec, Mevikn Tomoloyla,
lewpetplk Oewpia Métpou, Epyodiky Oswpia, Kupt Tewpetpikny Avaiuon, Ofpoto
lotopiag ™G Mabnuatikng Avaiuong, Oswpla Métpou, Ocewpia MpaypATIKWY
Juvaptnoewyv, Oswpla Juvohwv, Oswpia Tedeotwv, Aoylopodg MetafoAwv, MepLKEC
Aladopkég E€lowoelg, Muyadiky AvaAuon, MiBavoBewpntikég péBodol otn ZuvduaoTikh,
OAokAnpwTtikol Metaoxnuatiopol, Zuvaptnotakn Avaiuon, Qacpatikr Oswpla, K.a.

Avaluon Fourier | ©4 | A0 | ECTS5

e MEétpo Kkal olokAnpwpo Lebesgue: O ywpog Li(A). YmoAoylopol Kal Bswprpata
oUykAong. Métpo kat ohokAfipwpa otov RY. @ewpnpa Fubini . Ouxwpot LP(A).

e TPLYWVOUETPLIKA TIOAUWVU QL.

e Juvteheotég Fourier oAOKANPWOLUNG oUVAPTNONG Kal oelpd Fourier. Mapadsiypata
Yelpwv Fourier. AmOAUTA GUYKAIVOUGEG TPLYWVOLETPLKEG OELPEC. MéyeBog cuvteleoTwv
Fourier kot opaAOTNTA TNG GUVAPTNONG.

e ZnMELOKA OUYKALON TWV HEPIKWY aBPOLoPATWY TNG OELpdg Fourier. Apxny TOTLKOTNTOG.
JUVBNKeG MOV yyuwvTaL CUYKALON KATA onueio.

e ABpolowotnta oslpwv Fourier. Oswpnua povadikotntag. JuvélEn otnv subsia kot
otov KUkAo. O mwpnvag tou Dirichlet. Cesaro péool opol tng oelpdg Fourier kal to
Bewpnua tou Fejér. To Oewpnpua tou Weierstrass.

e HOBeswpia L.

o Edappoyég: H loomepuetpikn aviodtnta. To Bswpnua tookatavopung tou Weyl.
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BiBAloypadia

1.

Zygmund A., TptywvoueTplkEC Setpéc, ITE, Mav. EkS. Kprtng, 1995. Kwdikog BLBAlou atov
Eudofo: 220

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

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

. Kérner T. W., Fourier Analysis, Cambridge Univ. Press, 2014.

NpdcBeto ALSaKTIKO YALKO

5.

Kohouvtlakng M., Mamnoaypiotdédoudog X., Avaduan Fourier, EAANVIKG Akadnuaikd
HAektpovika Zuyypaupata Kal Bonbiuata - AmoBetriplo KaAAurocg, 2015.

OAokAnpwtikoi Metaoxnuatiopoi | ©4 | A0 | ECTS5

JUVAPTHOELG EAEYXOU KOl KATAVOWEG oTov Rn: oplopol kat mapadelypoata, n §-cuvaptnon
tou Dirac, mpooeyyloelg NG povadag Kol KATAOKEUEG [LE XPHON TNG CUVEALENG.

AOYLOPOG TWV KATOVORWY oTov Rn.

Metaoxnuatiopog Fourier otov Rn. H kAdon Schwartz S, 1810TNTEG TOU HETACXNUATLOMOU
Fourier otnv S, petaoxnuatiopdc Fourier yla Gaussian CUVOPTACEL KOL O TUTIOC
avTlotpodn¢ otnv S. MetooxnUatopog Fourier AWV  KOTOVOUWV: OPLOKOL  Ka
napadelypota, cUVENEELC e NTILEG KATAVOUEC.

Metaoxnuatiopocg Laplace.

Edapuoyég ot Mepikég Atadopikeg E€lowoelg: e€iowon Laplace, e€lowon Bgpudtnrag,
Kupatikn e€lowon, e¢lowaon Schrodinger.

BiBAloypadia

1.

5.

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

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

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

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

E. H. Lieb and M. Loss, Analysis, Amer. Math. Soc., 1997
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Mafnpata Emtdoyng AAyeppag & Mewpetpiag (EAT)

Elcaywyn otn Oswpio AptOpwv | ©4 | A0 | ECTS 5

Mpwtol aplBuol, kal to OepeAlwdes Bewpnua Ttng ApLBUNTIKAG.

Awatpetotnta, MKA, EKN, aAyoptBuog tou EUKAELSN.

Mpapptkég Atopavtikeg e€lowoelg, MuBayopeleg TPLASEC.

ApLlOUNTIKEG oUVAPTNOELS, N cuvaptnon tou Euler, vopog avtiotpodnc.

lootiuieg, Bewpnua umoAoinwv tou Kivélou.

Avadpoplikn eniluon moAvwvUpIKwY g€lowoswv modulo SUVAUELS TTPWTWV.

Elcaywyn otnv kpuntoypadia Kat tov adyoptopo RSA.

ApXIKEC pileg, delkTeg, TO HIKPO Bewpnpa Fermat.

Tetpaywvikd untdéAouna, VOO TETPAYWVIKAG avTLoTpodrg, urtoAoylopol pe ta cUBoAa
Legendre kat Jacobi.

BifAoypadia

1.

Aspluwtng A., M Etoaywyn otn Oswplia AptBuwy, EkS. Zodla, 2" €ks., 2012. Kwdikdg
BBAiou otov EU60E0: 22768507

. Toaykapng M. I., Oswpia AptSuwv, EkS. Zuppetpia, 3" €kd., 2010. Kwdikdg BLBAlou otov

Eu6o&o: 45379
MouAdkng A. M., Oswpia AptBuwy, EkS. Zntn, 1997. Kwdikog BLBAlov otov EU6oEo: 11056

. Apostol T. M., Ewoaywyn otnv AvoaAutik) Oswpia Aptduwv, ExS. Gutenberg, 1996.

Kwdwog BLBAlou otov EVdoo: 32179

NpdoBeto ALSaKTIKO YALKO

5.

Avtwviadng I. kot Kovtoyewpyng Ap., Oswpia AptSuwv kat E@apuoyég, EAANVIKA
Akadnpaikd HAeKTpoVIKA Zuyypappota Kot Bonbriuata - AmoBetriplo KaAAutog, Kwdikog
BiBAiou otov EUS0E0: 320005

MNpoBoAkn Mewpetpia | ©4 | A0 | ECTS 5

To cuoxetiopévo eminedo kat To MPoBoAwo eminedo aflwpatikd. H apxn tou duiopol. H
mMA\Rpwon Kot n amonmArpwon. Mopdlopol Kot cuyypapulkotnteg. OL opddeg Twv
OLOAOYLWV KOL TWV EMAPOEWV.

Katoaokeuég. Kataokeur tou Py(R) KAl CUOXETIOUOC TOU WE TO TIPAYUATLKO TPOBOALKO
eninebo NG OUVOETIKAG TPOPBOAIKNG VeEWMETPpiag. Taflvopnon Twv OMOAOYLWV KoL
enaposwv Tou Py(R).

@eswpnuata Pascal-Brianchon.

MpoBoALkn MewHETPLO UTIEPAVW TIEMEPOCUEVWY CWUATWV.

O Slatpetikog SaktuAlog P. Kataokeun evog mpoBoAikol emumédou amd evav (aAyeBpLko)
S0KTUALO D. ZUOXETIONOC TwV SakTuAiwyv R Kot D. ZUCGXETIOUOG TwWV TTPOROALKWY ETUMES WV
P kat P2(R).
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BiBAloypadia

1.

BaotAeiou E. E., Jtowyeia MNMpoBoAiknc Mewuetpiac, EkS. Tuppuetpia, 2009. Kwdikog BLBAlov
otov EUS0€0: 45425

2. 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.

Oswpia AaktuAiwv kot Mpotuntwv | @4 | A0 | ECTS5

MepLoxég kuplwv LOewdwWV Kal MEPLOYEC LOVASLKAG OpayovIonoinong.

Mpotuna (aBpoicuata, opopopdilopot, mnAika, eAelBepa mpdTUTIA).

Mpotuma MAvw Ao MEPLOXEC KUPLwY LOwdwV.

OepeMwdEeC BewpnUa TTEMEPACHUEVA TTAPAYOUEVWY TIPOTUTIWV.

Edapuoyég: Taflvounon TEMEPACUEVWY TIAPAYOUEVWY ABEALOVWY OUASWY, KOVOVIKEG
HopdEG MIVAKWYV (pNTH Kavovikr popdn, popdn Jordan).

BiBAloypadia

1.
2.

EppavounA I., AaktuAiot kat Mpdtuna, Inpewwoslg E.K.M.A., 2011.

MaAtakag M., TaréAAn O., [potuna navw omno [lepioxéc Kupiwv 1dswdwv kat
Epapuoyéc, Ekd. Zodia, 2009. Kwdkog BLBAlov otov EVd0oo: 1058

lewpylokwdng M. A., Tewpylddng M. N., Oswpia Aaktudiwv, EkS. ZtapouAn, 2005.
Kwbkoc BLPAiou otov EUSoEo: 22842

Oswpia Opadwv | ©4 | A0 | ECTS 5

Oplopol kat 6Lotnteg opddwv, TaAfn, umoopadec, Oswpnua Lagrange, KOVOVIKEG
UTtoOASEC, opada TnAiko.

Mpadn opadag Le YEVWATOPEC KAl OXECELG, EAsUOEPEG OUADEC.

KukAlkéG opadeg. AleSplkeg opadeg, opadeg petabécswv. Avaluon PeTaBEcswv o€
KUKAoug. Zuluyeic umoopadeg, kAdoelg ouluyiag otolxeiwv, ouluyleg TNG CUUUETPLKAG
opadag.

Qewpnuata woopopdLlopwy, To Bewpnua tou Cayley.

Opadecg mnAika, yIVOUEVO OUASWY, EMEKTACELG OUASWV.

Taflvounon MeENePACUEVA TTAPAYOUEVWY aBEALAVWV OUASWV.

Apaocelc opadwv o€ cUVOAQ, KOTAUETPNON TpoXLwyY, To Bewpnua tou Cauchy.

Ta Bswpnpuata Sylow.

Kavovikeg, emAUCLUEG Kol pnSevoSuvapeg opadec.

BiBAloypadia

1.

Armstrong M.A., Ouadec kot Suuuetpic, EkS. Leader Books, 2002. Kwdikog BLBAiou atov
EuSo€o: 50659153.

2. Bépyadog ., Oswpia Ouadwv A’, EkS. Tupewv, 1991. Kwdikdg BLBAiov otov Evdofo:
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50661385

3. Tewpylakwdng M. A., Tewpyladng MN. N., Oswpia Ouadwy, EkS. ETapoVAn, 2n €ks., 2009.
Kwbkdc BLPAiou otov EUS0Eo: 23120

Np600eto ALSOKTIKO YALKO

4. Oteoxapn-AnoctoAibn 0., Eloaywyn otn Ocwpio Ouadwv, EAANVIKA AkodSnpaikd
HAektpovika Zuyypappata kot Bondrpata — AnoBetrplo KaAAunog, 2016.

5. Mappopibng N., Oswpia Ouadwv, 2016, EANvVikd Akadnuaikd HAEKTpOVIKA
Juyypapuata kat Bondruata - AntoBetriplo KaAAutocg, 2016.

Kuptn kat Atakputn Fewpetpia | ©4 | A0 | ECTS 5
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IPOULKOL KOl CUGKETIOMEVOL UTIOXWpOL. Kuptd ocUuvoAa, kKuptol cuvduaopol, kuptr Bnkn.
Oswpnuata Kapabeodwpn, Helly, Radon. EbapuoyEg oTn cUVOUAOTIKA YEWMUETPLA KL TN
Bewpla mpocéyylong.

lewpetpia twv ApBuwv: MAéyupata, mpwto Bewpnua tou Minkowski, ebappoyec otn
Bewpla aplBuwv, Stadoxka eAdaylota, Seutepo Bewpnua tou Minkowski.

Kuptd moAUtomna, dltaypappata Voronoi, SLaTAEELG uTEPETILIES WV.

Kuptéc ouvaptrosLc.

Kuptd ouvola: Metpikry mpoPoAr. Ymepemineda othplénc. Alaxwplotikd Bswprpota.
Auiopog. Zuvdaptnon otnpLEng Kot ocuvaptnon otddung. Akpaia Kot ekteBeluéva onpeia.
To Bewpnua twv Minkowski-Krein-Milman. Edappoyég (moAltomo Ttou Birkhoff,
TOAUTOMO LETABECEWY, AVIOOTNTEC VLA LOLOTLUEC TILVAKWV).

Kuptd owpoata: Metpiky Hausdorff. To Bewpnua emloyng Ttou Blaschke.
JUPUETPIKOTIOINON KOTA Steiner. TewHETPIKEG aviodtnteg. Oyko¢ otov n-8lactato
EukAeibelo xwpo. «Napadofa» ot peydheg dootaoels. Avicotnta Brunn-Minkowski.
loomepLUeTPLKA TTpOoBANHATA.

Ofpata SLakpLtng YeWUETplag: yewpetpik Bewpia Ramsey (Bewpnua Erdos-Szekeres),
npoBAfuata cuumtwong (Bswpnua Szemeredi-Trotter), euduUTEVCEL TIEMEPACUEVWY
LETPLKWV XWPWV OE XWPOUC LLE VOPUAL.

BiBAloypadia

il

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.
Mnavvomoulog A., Znusiwoeic Kuptng Mewuetpikng Avadvong, Tunuo Mabnuatikwy,
EKNA.

EukAeidera Mewpetpia kot pn EukAeideieg Nrewpetpieg | ©4 | A0 | ECTS 5

To aitnpua twv mapaMAAwv Kal o poAo¢ Ttou otnv oflwpatiky OepeAiwon g
YEWUETPLAG.

To aflwpatiko cvotnua tou Hilbert. ASiwpata cuvéxelag. H anoAutn yewpetpia.

H Bepeliwon tng yewpetpiag kata Klein. Fewpetpikol petaoyxnuotiopol. H EukAsibela
YVEWUETPLA TOU EMUMESOU KOL TOU XWPOU WE YEWUETPLA LETACKNUATIOUWV.

Ydbalpkr Tewpetpia: Amootacn otnv odaipa. OpBoywviol petooxnuatiopoil. To
Bewpnua tou Euler. NAatwviKA oTteped.

YrnepBoAwn Mewpetpia: To povtélo tou Poincare. H ouvdptnon amootaong. H opdada
LOOUETPLWVY. Eppada.

BiBAloypadia

1.

Jtpavtlalog X., H eé€Aién twv EukAeibeiwv kot twv Mn EukAgiSeiwv Mewuetplwy, ExS.
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Kapdapitoa, 1987. Kwdwkog BLBAlou otov EudoEo: 24549

Kinsey L. C., Moore T. E., Prassidis E., lfewuetpia kot Supuetpio, Ekd. KAeldaplBuocg, 2018.
Kwbkoc BLPAiou otov EUS0Eo: 77108682

BAayog O., EukAeibeta kat pun EukAgibelec Newpetpieg, Nav/uo lwavvivwy, 2008.
Naudrog N., Mewuetpikov. MNav. EkS. KpAtng, 2016. Kwdikdg BipAiov 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.

Oswpia Galois | ©4 | A0 | ECTS5

AaKTUALOL KOl XOPAKTNPLOTIKA TOUC, owpa mnAikwv. Méylota kol mpwta Bewdn Kalt
TinAika.

AaktUAlol TOAUWVUHWY  plag petafAnthig kat bewdn Ttoug, dlaipeon. Avaywya
TMoAuwvupa oto Z, Q kot To Afjppa tou Gauss. Kpttrpla avaywywv ToAUWVU LLwV.

Jwpata Kol EMeKTACELS, alyeBpikol aplBuol. Kataokevuég pe kavova kal Stapntn.

Oudda Galois eméktaong, cwua pLWV MOAUWVUOU. NEMEPACUEVES ETTEKTAOELG CWUATWY
Kol L.oopopdlopol petall Touc. Oepedlwdec Bswpnpa Bewpiag Galois.

MenepaouEVa CWUOTA KOL EMEKTACELG TOUG, KUKAOTOMLKA TTOAU WVU L.

EmAUGOLUEG OHAdEC, KpLTrplo eMAVCLUOTNTAC, N YeVIKN e€lowan BaBuou >4 sival alutn
pe pLlika.

ATIAEG ETIEKTACELG KOL XOPAKTNPLOTLKNA.

Edapuoyég: Tumou emiluong eflowoewv PBabuol < 5 pe pulikd, emAlouca. leviko
TOAUWVU O BaBpou n. Kavovikd moAlywva. Ospehiwdeg Oswpnua AhyeBpac.

BiBAloypadia

1.

Rotman J., Oswpia Galois, ExS. Leader Books, 2000. Kwdikdg BipAiov otov EUSoo:
50659149

Fraleigh J., Etoaywyn otnv AAyeBpa, ITE, Mav. EkS. Kprntng, 2010. Kwdikog BiBAiov otov
Euboéo: 240

. Avépeadakng 2., Oswpia Galois, EkS. Tuppetpia, 1999. Kwdwog BiPAiov otov EUdoEo:

45240

Np6oOeto ALSAKTIKO YALKO

4.

Oeoxapn-AnooctoAibou O., Xapalaumoug X., Oswpioe Galois, ENAnVIKA Axkadnuaika
HAektpovikd Tuyypaupata Kat Bondiuata - AmoBetriplo KaAAurog, 2016.

49



Awadopiki Fewpetpia MoAAamAotitwyv | ©4 | A0 | ECTS 5

Aladoplkég TOANQTMAOTNTEG, N TOmMoAoyia Twv ToAAamAotnTwy, mnapadeiyuara.
MopdodLlopot.

Edamtopevoc xwpog, moapaywyioelg, onuelakd Siadoplkd. Edamtopevn  Séoun,
TIAPAYWYOG OTTELKOVLON.

Alavuopoatika media, ywopevo Lie, avalioiwta Slavuopatikd medio, oAOKANPWTLKEC
KOUTIUAEG SLavUoUATIKWVY TTESLwY, S1opOopPLKEG POEC.

Ouadeg Lie. H daAyeBpa Lie piag opdadoag Lie. EKBetikn amelkovion puag opadag Lie,
Kavovikol xapteg. NMapadeiypata, 0oKAOELG.

EMOUMNTEG TPOATAUTOUHEVEG YVWOELG: Aladopikr) MewpeTpla Twv KApmMuAwy Kol Twv

Erudavelwv.

BifAoypadia
1. B. Namnavtwviou, Atagopiowuec MoAdamAotntee, ExS. Nav/piov Natpwy, 2013. Kwdikog

5.

BBAlou otov EUS0Eo: 33154254E.-A. HAlomoUAou kat M. Toapio-AnuomouAou,
Alapopioiueg MoAdanAotnteg, EkS. Zntn, 1996. Kwdikodc BLPAiou otov EUSoEo: 11226

. A. MaAAog, Madnuata Atapoptkic¢ lewuetpiac — Fewpia Stapopikwv moAdamAothtwy

ko opadwy Lie, EkS. KapSapitoa, 1992. Kwdikdg BLBAiou otov EUSofo: 24447

. Spivak M., Aoytouog oe MoAdamAotnteg, ITE, Nav. Ekd. Kpntng, 1994. Kwdikog BiBAiou

otov EUS0€0: 235

. W. Boothby, An Introduction to Differentiable Manifolds and Riemannian Geometry,

Academic Press, 1975.
R. L. Bishop and R. J. Crittenden, Geometry of Manifolds, Academic Press, 1964.

Np60Oeto ALSOKTIKO YALKO

6. A. ApBavitoyewpyog, Mewuetpia MoAdamAotitwy, EAANVika Akadnuaika HAektpovikd

Zuyypauparta, KaAAutog, 2015.

Nenepacpéva Zwpata kat Kpuntoypadia | @4 | A0 | ECTS5

ITolelwdng Oswpia aplBUwWV otoug aképaloug, Pacikd otolxeio Bewplog Saktuiiwy,
SaktUALog tnAiko, opopopdlopotl, tbewdn.

NOUOG TETPAYWVIKIG OVTLOTPODNC, TETPAYWVLKA UTIOAOLTA, aBpoiouota Gauss.
Emektaoslg cwpdtwy, otolxeia Bswplag Galois.

O teAeotng Tou Frobenius, N-oteg pileg tnG LovAdeg.

Avaywyo TIOAUWVUO OE TIEMEPOOUEVO CWHATO, O KUKAOTOUIKOG VOUOC aviloTPodng,
TPOCOETIKA TTOAUWVU AL

A& kpuntoouothiuata, Vigenere, Hill, petaBéoswy, ponc. Kpuntavaiuon.
Kpumntoouotrpata avolktol kKAewdlol, RSA, baby step-giant step.

EMEUTTIKEC KAUTIUAEG, TAEELG onpueiwv, To Bewpnuo tou Mordel.

EAAELTITIKA KPUTITOGUOTI LATA, TIOPOYOVTIOTIOLNGN UE EANEUTTIKEG KOUTTUAEG.

Katookeur) eAAELTTTIKWY KOUTIUAWY e SeSopEvN TALN.
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BiBAloypadia

1. Bapoog A., Stolyeio AAlyeBpikiic Oswpiac Kwdikwy, EkS. Todla, 2009. Kwbikog BLpAiou
otov Eudoo: 522

2. Mouldkng A. M., AAyeBpikoi kwébikee, EkS. Zntn, 2010. Kwdikdg BLBAiou otov EUdofo:
10953

NpdcoBeto ALSAKTIKO YALKO

3. Kovtoyeswpyng A., Avtwviadng l., Menepacuéva Swuata kot Kpumroypapic, EAAnvikd
Akabdnuaika HAektpovikd Iuyypaupata kol Bonbriuata, - AmoBetrplo KaAiutog, 2016.
Kwbkoc BLpAlou otov EUSoEo: 320009

4. Bapoog A., M eloaywyny otnv AAyeBpikni Ocwpior Kwdikwv, EAANVIKA Akadnuaikd
HAektpovikd Zuyypauuoato Kol BonBrnuata - AmoBetriplo KaAAutog, 2016. Kwdikog
BBAiou otov ELG0E0: 320044

Ewdwka O€pata AAyeBpag kot Fewpetpiagl | ©4 | A0 | ECTS 5

IKOTOG TOU MaBnpaToC €lval N oe OXeTkO BABog PeAETN KaAmolwou BEpatog, To omolo Ba
UMOpOoUCE Vo TIPOEPXETAL Ao omoladnmote meplox tng AAyeBpoc kal [lewpetpiag, To
omoio Oa pnopel va eTUAEYETAL KOLL OE CUVEVVONON KE TOUG GOLTNTEG. ZNUOVTLKO OTOLXELO TOU
HoOnUaTOoG elval n evepyr CUUUETOXN TwV GOLTNTWVY HECW TTOPOUCLATEWV.

EvSelktikd Oépata sivat: AhyeBpik Bewplo aplBpwv, AAyeBplky tomoloyia, Metabetikn
ahyeBpa, Zuvbuaotikr, AAyePplkn yewpetpia, Oswpla Galois, Oswpia avaAlolwTwy,
Oswpia opadwy, Oewpla avanapaotdoswy, Aladopikr yewpetpia, AAyeppeg Lie k.d.

AAyeBpikn TormtoAoyia | ©4 | A0 | ECTS5

¢ KOTd LOVOTIATIO GUVEKTIKOL XWPOL, OLLOTOTILO LOVOTIOTLWV.

e Ocspehwdng opada.

e ApAoelg opASwV ML TOMOAOY LKWV XWPWV.

o Xwpol emkahuPng, BepeAwdng opada kUkAou (Bewpnua otabepol onueiou ToOU
Brouwer, BepeAwdeg Bewpnua tng AlyeBpag).

e Tagwopnon xwpwv emkaAvPng, Bswpnua Borsuk-Ulam.

e JTolxela Bewplag 161alovoag opoloyiog.

EMOUMNTEG TPOAMOULTOUMEVEG YVWOELG: Ocwpia Opadwy, Mpayuatikn Avaluon.

BiBAloypadia

1. Namnaloylouv M., Znuewwoeigc AAyeBpikric TomoAoyiac, Tunua Mabnuoatikwv E.K.M.A.,
2008.
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2. Hatcher A., Algebraic Topology, 2001, http://pi.math.cornell.edu/~hatcher/
3. Rotman J.J., An Introduction to Algebraic Topology, Springer, 1998.
4. Wallace A.H., An Introduction to Algebraic Topology, Dover, 2007.

MetaBsetikn AAyeBpa | ©4 | A0 | ECTS 5

e Baolkeg évvoleg, I6ewbn, SaktuAlol mnAiko, To pLllko, MPWTA Kal LEYLOTA LOEWSN.

e Modules.

e JuvOnkec aluaoidag, AaktUAlol Tng Noether kat tou Artin.

e Oswpnua Baong tou Hilbert.

e Axképola €€dpTNON OKEPALEG EMEKTACELS, aképalol OAyeBplkoi, Kavovikomoinon tng
Noether.

¢ Nullstellensatz kal yewHETPKES ePapPLOYEC.

e Evromouog, mpwtapxikn avaiuon bewdwv.

e AakTUALOL SLAKPLTA G EKTLLNONG.

BiBAloypadia

1. Malwdkag M., Etoaywyn otn MetaOetikry AAyeBpa, ExS. Todla, 2008. Kwdikde BLBAiou
otov EUS0€0: 562
2. Reid M., Undergraduate Commutative Algebra, Cambridge Univ. Press, 1995.

Oswpia MoAvwvipwy - YtoAoyitotikn AAyefpa | ©4 | A0 | ECTS 5

e MoAuwvupa MOAWV PeTABANTWVY.

o Emiluon pe pulika moAvwVUHWY €wg TeETApToU Babuou. Avadopd tng Bewplag
Galois.

e JUOTHHOTO TIOAUWVU KWV EELOWOEWV TTOAMWY HETOPANTWV.

o 186ewdn tou SaktuAiou TTOAUVWVUUWV.

e Bdoelc Groebner 6ewdouc. 1816tnNTtec Bdoswv Groebner kat oAyopBuol emiluong
CUOTNUATWY TTOAUWVU LKWV €ELOWOEWV.

o Edappoyég otn Poumotikn kat tnv Texvnt) Nonpoouvn.

o Kpurmtoypadia kot AohaAela IUCTNUATWV.

BiBAoypadia

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.
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Ewdika Oépata AAyeBpag kat Fewpetpiagll | ©4 | A0 | ECTS5

JKOTIOG TOU HaBnpaToC €lval n os oXeTko BaBog PeAETn kamolwou B£patog, To omolo Ba
UopoUCEe va TIPOEPXETOL Ao omoladnmote meploxn ™ AAyePpag kat lewpeTpiag, to
ormoio Ba pmopel va EMAEYETAL KOL OE CUVEVVONON LE TOUC GOLTNTEG. ZNUAVTLKO OTOLXELO TOU
HaBOAUaTOG £lval N evepyr CUUUETOXN TwV GOLTNTWVY HECW TTOPOUCLATEWV.

Evéewtikd Bépata sivat: AAyeBpikn Bewpia aplBpwv, AAyePpikr tomoloyia, MetaBetikn
ahveBpa, Zuvbuaotikr, AAyePplkn yewpetpia, Oswpla Galois, Oswpia avaAlowTwy,
Oewpia opadwv, Oewpla avamapaotdoswy, Aladopikr yewuetpia, AyeBpeg Lie k.a.

Awadopikég Mopdég | ©4 | A0 | ECTS 5

o [MAELOYPAUULKEC QTIELKOVIOELG. ZUMMETPLKEG KOL  OVTLOUMUETPIKEG TIAELOYPOUULKES
QUTTELKOVIOELG.

e TaAVUOTLKA YIVOUEVA XWPWV KOL YPOUULKWY OTIELKOVIOEWV.

e AuikétnTa. ZuvaAlolwTol Kat avaAAOLWTOL TOVUCTEG.

o TovuoTKEG GAyePpsg.

o Edamtopevn kol cuvedamntopevn S€opn plog Stadopioung moAAanAdtntoc.

o Baowa dtavuopatikd media kat Bactkeég 1-popdEg.

o Aladopikég popdég k-tanc.

o E&wteplkd yvopevo kat e€wteplkod Sladoplko.

o Alodoplkeg popdég k-tagnc.

e Afupa tou Poincaré.

o AxpiBela cupmAdkou de Rham.

o OMAokAnpwon dladopikwyv popdwv.

e Oswpnua tou Stokes.

BiBAoypadia

1. Do Carmo Manfredo, Atagopikéc Moppéc, Leader Books, 2010. KwSikdg BiBAiou otov
EV60&0: 50659160

2. Spivak M., Aoyiouog oe moAdamAdtnteg, Mav. EkS. Kpntng, 2010. Kwdikog BLpAiou otov
Eudo€o: 235

3. do Carmo M., Riemannian Geometry, Birkhauser 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.

Oswpia Aiktvwtwv Kot AAyeBpiki Aoywky | ©4 | A0 | ECTS 5

e AopEG MPodLATagnG Kal HEPLIKNG SLATAENG, NUOIKTUWTA Kal SIKTUWTA, TIANPN SIKTUWTA.
Aflwpatikornoinon (nuu)diktuwtwy. Emektaoelg Siktuwtwy, culuyn Siktuwta (residuated
lattices), ahyeBpeg FL katl aflwpatikeg enektaocelg (ahyeBpeg BCI, BCK, BCW). AlyeBpeg
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Heyting (aAyePpeg BCKW) kal alyeBpeg (daktuAlol) Boole. Kavovikég Enektdoels. Yrapén
KOl HOVOSIKOTNTA KOVOVIKWY EMEKTACEWY. Stone duality, Bswpnua Jonsson-Tarski yia
aAyeBpeg Boole pe TEAEOTEC KOl ETEKTACELC TOU BDEWPNUATOC OE EMLUEPLOTIKA KOL UN-
ETUUEPLOTLKA SIKTUWTA LIE TEAEOTEG.

H kataokeun Lindenbaum-Tarski yla tnv kAaoikr mpotaotakr Aoyikn (KMA). KNA kat
aAyvePpec Boole. EmMEKTAon TNG KATAOKEUNG OTNV LVTOULOLOVIOTIKY Aoyikn (IA). IA kat
aAvePpeg Heyting. EmékTaon TNG KATAOKEUNG O UTMOSOUIKA OUOTAMATO AOYLKAG Kal
ouluyn OKTUWTA. AAyeBpLK €punvelo Kal OUVOAOBEWPNTIK EPUNVEID HEOW
QVamapAoTacnG SIKTUWTWV.

levikeuon ¢ kataokeung Lindenbaum-Tarski, n €vvola tng alyeBpikomoinong kat To
MPOBANUA TNG AAYEBPLKOTONGCLUOTNTAS CUCTNUATWY AOYIKAG. Teleotng Leibniz kau
Bewpnua Blok-Pigozzi. Tuotnuata Ixetikng Aoyikng (Relevance Logic) wg meputtwoelg
LUN-OAYEBPLKOTIOINCLUWY CUCTNUATWY. JUCXETION KAACEWV OAYERPWV KOL OLKOYEVELWV
OUOTNUATWY AOYIKAG - ATtoteAéopata YEPUPEG Kal amoteAéopata petadopds. MeAETn
Baolkwyv MePUTTWOEWV - aAyePfplkd avaloyo tou Bewpnpotog mapaywyng (deduction
theorem), tou BOswpnuatog mapepPoAnic (Craig’s interpolation theorem) kat tou
Bewpnuartog oplolpotnTag Tou Beth (Beth definability theorem).

TeleoTteég KAELOTOTNTAG, TEAEOTEC AOYIKNAG OUVEMEeLAG. Aoywkol Tivakeg (matrices).
INUACLOAOYlA TIWVAKWY YLO CUCTAMATO AOYLIKNG. ZUCTHUOTA AOYLKNG €MayOpeva omo
AoyLKkoUG TivaKec.

Tagwounon cuotnuatwv AoyilkAg: Elcaywyn otnv lepapyla Leibniz kal tnv lepapyia
Frege.

BiBAloypadia

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.

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

1990.

Ouadeg kat AAyeBpeg Lie | ©4 | A0 | ECTS5

Ouadeg Lie (ouvexeic opadeg, amepootol yevvrtopeg, opdada otpodng O(3), opadeg
SU(2)).

AMlyeBpeg Lie (amAéc kal nui-amAég aAyeBpeg Lie, Bewpnpata Lie kat Engels, teheotn¢
Casimir).

Oewpla avamapaotdcewv opddwy Kot aAyeBpwvy Lie.

EkOetikn amelkovion opadag Lie.

KAaolkég alyePpeg Lie. AA\yeBpeg TILVAKWV.

Awaypappota Dynkin kat taglvopnon npe-anAwv aiyeBpwy Lie.
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e Aladoplkn yewpetpla kot opadeg Lie.
o Opadec ouppetpiag otig SLadopLkeg EELOWOELC.
e Avaloiwtecg popdeg emi Twv opddwv Lie. Edpapuoyeg.

EMOUMNTEG TPOAOULTOUEVEG YVWOELG: Oswpia Ouadwv.

BiBAloypadia

1. Sattinger D. H., Weaver O. L., Ouddec kot AAyeBpec Lie ue Epapuoyéc otn Quaotkn,
lewuetpia kat Mnyavikn, Ek8. Kapdapitoa, 1992. Kwdikog BLBAiou otov ELS0Eo: 24493

2. Bépyadog ., Oswpia Ouadwy B’ - Suveyeic ouadec kat adyeBpec Lie, 1991, EkS. ZUHEWV.
Kwbkdg BLBAlou otov Eudofo: 50661384

3. GilmoreR,, Lie Groups, Lie Algebras, and some of their Applications, Dover, 2006.

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

Np6oOeTo ALSAKTIKO YALKO

5. ApBavitoyewpyog A., Mewuetpia MoAdamdotitwy, EAANVIKA AkaSnuaikd HAeKTpOVIKA
Juyypaupata Kot Bonbiuata - AmoBetrpto Kalurog, 2016.

55



Mafnpata Emidoyng Zratiotikng-M@avotitwv-Enyepnoiakng Epevvag (EZMEE)

Etocaywyn otn Zuvduaotikn |04 | A0 | ECTS 5

« Elcaywykd mpoBAnpata anapiBunong yewUETPLKWY KAl AAYERPLKWVY OXNUATIOUWV.

o BoolkéG apxEG amapiBunong, aBpoilopata Kal YLVOLEVQ, AVOYWYLKEG EELCWOELG.

o Awotdatelc, ouvbuacpoi, Slalpéoelg Kal SLapePLlOELC TIEMEPOOUEVOU OUVONOU, AKEPOLEG
AOoeLg ypappikng e€lowonc.

o Tevikeupéva TMOpAyoVTIKA. ALWVUMPLKOL Kol TIOAUWVUULKOL GUVTEAECTEG. TO ALWVUULKO
Bewpnpua. To MoAuwvVULKO Bewpnua.

e TEXVIKEC UTIOAOYLOMOU TIEMEPACHUEVWY AOPOLOUATWV.

o Apxn eYKAELOUOU-OTTOKAELOHOU KOl OL EPAPUOYEC TNG OTNV amapiBunon oxXnUOTIoUWY.

o [evvnTplEG OUVOPTNOELS HLOG METABANTAG, YEVATPLEG OUVSUACUWY Kol Slatdéewv,
VEVVATPLEC KOl YPOUHLKEG QVOYWYLKES EELOWOELG. POTIOYEVVATPLEG

o Katavopég kat katalnPeLc.

BiAoypadia

1. KoUtpoag M., Etocaywyn otn Suvdvaotikn, ExS. ZtapolAn, 2006. Kwdikog BiBAiov otov
EU60€0: 59396613

2. Mwioladng Xpovng 0., Juvbvaotikn ArtapiSunon. H Téxvn vo UETPAUE XWPIC LUETPHUA,
Ek&. Zntn, 2002. Kwbikog BLBAlou otov ELSofo: 11285

3. Xapahaumnibng X.A., Zuvévaotikn, t.l, EkS. Zuppetpia, 2n k6., 2000. Kwdikog BiBAiou
otov EUS0€0: 45399

Ztoxaotikég Aladikaoieg | ©4 | A0 | ECTS 5

o  BoolkEG évvoleg amd Tn Oswpia NBavotATwy.

e Tevika mepl otoyaotikwv Sladikaowwyv. Mapkoflaveéc aluoibeg oe Slakpltdo xpovo.
Mivakag mbavothtwy petaBaong, eélowoelg Chapman-Kolmogov. MiBavotnteg mpwtng
eniokedng (N emotpodng) Kol KATAVOWUN TNG XPOVLIKNAC OTWYUAS TpWwTng emiokedng (A
enmotpodng). Taflvopnon kataotdoswy. EmavolapBavopeveg KATAOTACELS, TTAPOSIKEG
KOTAOTAOEL, OMOPPODNTIKEG TIEPLOOIKEG KATOOTACELS, M TIEPLOSLKEC KATOOTACELC.
KAQOELS €MKOWVWVOUVIWV KOTAOTACEWV. KAeloTA OUVOAX KATAOTACEWV. Kavovikn
popdn tou mivaka petafacnc. Oplakr oupmeplpopd KATAOTACEWV, E£PYOSIKO
Bewpnua, oTAcLUn Katavour. MeA£tn Tuxaiwy mepumdtwy. XpewKornia Tou maiktn.

o«  Mapkoflavég ahuaideg ae ouvexn xpovo. Mivakag yevvntopag, e€lowoelg Kolmogorov,
oplakn cuumnepldhopd KOTACTACEWV.

o Awadikacia Poisson, Siadikacio yevvroswv-0avatou. EpapuoyEg.
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BiBAloypadia

1. KoAnalidou ., Stoyeio Yewpiag oroyaotikwyv avedifswy, Ek6ooelg Zntn, 1991. Kwdikog
BiBAiou otov EUS0E0: 11376

2. Xpuoadivou O., Etoaywyn oti¢ Stoxaotiké¢ Avedifelc, Ekdooelg Todia, 2012. Kwdikog
BBAiou otov EL60E0: 22767997

3. Qakivog A., Ewoaywyn otic MBavotntee kot Ti¢ Stoxaotikee Aladikooisg, EkS. 2.
ABavaoonoudog & Zia, 2011. Kwdkog BLBAlou otov EVS0€o: 12866610

4. Papoulis A., Pillai S.U., MBavotnteg, Tuxaiec MetaBAntég, kat Ztoxaotikeég Atadikaoieg,
EkS. TTLOAQ, 4n £€k6., 2007. Kwdikog BLBAlou otov EubS0oEo: 18549068

MNp60Oeto ALSOKTIKO YALKO

5. Aouhdakng M., Zroyaotikec Awadikaociec, EMnvika@ Axkadnuaika HAektpovika
Juyypapuata kot Bondruata, KaAAutog, 2016.

‘EAgyxol ZtatioTtikwy YroBéoswv | ©3 | A1 | ECTS 5

e Hévvola ¢ oTatIoTikhG UTIOBEONC KOL TOU EAEYXOU OTOTLOTIKWY UTOBE0swy. DAL
tomovu |, apdipa tumou Il, Loxug eAéyxou. Twun p (p-value) ehéyxou.

e XXEon eAEyXWV KAl SLAOTNUATWY EUTLOTOOUVNG.

o Otgpehwdeg Afjupa twv Neyman-Pearson. Opolopopda loxupotatol EAeyyol. 1610tnTa
TOU povotovou Adyou mBavodavelwv. Opolopopda LoxupotatoL €AeyxolL O€
(LovoTapaPETPIKEC) OLKOYEVELEC KOTAVOUWV. EdapuoyEg os kavovikoug mAnBuaopolg.

o EAeyyol (yevikeupévou) Aoyou niBavodavelwv. EAeyyol z, t, (yia éva i U0 KAVOVLKOUG
mAnBuopoUlc), X2 kat F. X2-éAeyyxol kaArg mpooapuoyrc (yia Katnyopikd Ssdopéva),
€\eyyog avefaptnolag oe mivakeg cuvadelag.

e  Eumelpkn ouvaptnon katovopung kat £leyxoc Kolmogorov-Smirnov yia éva r duo
mAnBuopouc.

« 'EAeyyol Bayes kot £€Aeyxol minimax.

BiBAloypadia

1. T. Povooag, Ztatiotikn Suunepacuatoloyia, Topog I, EkS. ZAtn, 2n &kb., 1992, Kwdikog
otov EU60€0: 11367

2. T. Nanaiwavvou, K. Oepevtivog, Madnuartikn Statiotikn, EkS. ItopoUAn, 2n k8., 2000,
Kwdwog otov ELS0E0: 22888

MNp6oOeto ALSaKTIKO YALKO

3. KoAuBa Moayxaipa @., Xatfomoulog 2., Madnuatikn Ztatiotik), EkS0TNG EAANVIKA
Axkabnpaikd HAekTpovikd Zuyypaupata Kat Bondriuoata — ArtoBetriplo KaAAutog, 2016
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AstypatoAnyia | ©4 | A0 | ECTS 5

AswypatoAnyia kal amnoypodr, TAEOVEKTAMATA Kol MelovekTiupata. Evvola Tou
mMANBuopol kot Ttou Oeiypatog. Baolkég €vvoleg: amAO OTOLXELD, OELYUATOANTITIKEC
povadeg, mAaiolo  SewypoatoAndiog (Itddia  emdoyng  Selypatog), oddApara
SelypoatoAnyiag (tuxaia, cUCTNUOTIKA).

JuMoyn 6ebopévwy : BAOIKEG apXEC KOTAPTLONG EVOC epwTnUatoloyiou, apepoinia,
aflomiotio Kal gykupotnNTa €vOg gpwtnpatoloyiou (pag PETPNONG). XapakTnploTKA
(mapapetpol) evog mMAnBuopoL (LEooG, 0ALKO, TTOGOCTO, AOYOG).

Texvikég SetypatoAnyiag. Mepypadn nebodou. Extipnon mAnBuoplakol HEoOU, OALKOU
KoL TooooToU. Alaotiuata  eprmotoolvng. Mpoodloplopds peyeéBoug  Selypatod.
MBavoBewpntikn Kal pn NBavoBewpntikn detypatoAnia.

AmAn  tuxaio SswypatoAnyia. Itpwpatomolnuévn SswypatoAnPic. AvoAoyikr Kot
BéAtiotn  katavoun Selypato¢ oto  OoTpwHATA.  IuoTnaATtikg - deypotoAnyia.
Enavalapufavopevn cuotnpatikn detypoatoAndia.

NAOYOEKTIUATPLEC - MAAVOPOULKEG EKTLUATPLEG.

AstypatoAnyio katd cuotadeg.

MoAuotadiakn SewypatoAnyia (Atotabdiakn kot tplotadiakn). ITPWUATOMONUEVN KATA
ouotadeg detypotoAnia. AAAeC TexVIKEG SelypatoAnyioc.

BiBAloypadia

1.

Aapiavou, X., Medobdoldoyia AstyuatoAniag, Texvikeég kat e@apoyeg, EkS. odia, 2006.
Kwdwog BLBAlou otov EdoEo: 503

Kioxog M.A., Xapiong K.l., Oswpia AstyuatoAnioc kot Eapuoyeg, EkS. Interbooks, 1997.
Kwdwog BLBAlou otov EVSoE0: 8292

Np6oOeTo ALSAKTIKO YALKO

3.

Mamayswpylov |, Oewpia AsiyuaroAniog. EMnvika Axkadnpaikd HAekTpovikd
Juyypaupata Kot Bondiuata, KaAAutog, 2015.

Ztoxaotikég MEBodol otnv Emiyepnolakn Epeuva | ©4 | AO | ECTS 5

Elcaywyn otic otoxaotikéc ME£Bodol otnv Emixelpnolakn Epeuva: Emiokomnon twv
gpyoheiwv amd Tic MOavotnteg (Asopevpépn péon T, MBavoyevwntplec,
Metaoxnuatiopog Laplace - Stieltjes). H EkBetikny Katavopr).

Jtoxaotikn Stadikaolo Poisson . XpoOvol Tpaypatomnoinong Twv YEYOVOTwWV OTn
Stadkaoia Poisson. YmépBeon kalt Siaomacn tng OStadkaoiag Poisson. Baolkog
umtoAoyLopog otn Sladikaoia Poisson. Mn opoyevig kat cuvBetn dtadikacia Poisson.
AvovewTikr Oswpia: 0pLOUOC TNC avaveEWTIKN G Stadikaoiag Kal Bacikol urtoAoyLopol.

H avavewTtilk ocuvaptnon - ITOXEWSEC avaveEWTIKO Bewpnua. H avavewtikn e€lowaon, n
AUon NG Kal To PACIKO avaVEWTIKO Bewpnua. NMPodpoulkog, avadpoUIKOG Kal OALKOG
XPOVOG avavEWONG.

H vevik avavewtikry Siadikoaoia. Avavewtikég OSladikaocieg pe KoOotn, OpOLBEG.
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AvayevvnTikeg IS1oTnTEC.

Eloaywyn otn Bswpla cuotnuatwy avapovhg. Baolkd omoteAéopata oTo CUCTHUOTO
avapovng. Emiokoénnon MapkoBLlavwv alucidwv ouvexoUG XpOvou. AmAEC
MapkoBLaveég Oupég.

BiBAloypadia

1.

Baow\eiou, M. - X. I., Stoyaotikég UeBodol OTIC EMIYELPNOLAKEG EpeuveG. EkS. Zrtn, 2000.
Kwbkoc BiLpAiou otov EUSo€o: 11282

. Adpag T., 20ac M., Stoyaotikéc avedifeig: Oswpia kat spapuoyeg, Ekd. Zatn, 2003.

Kwdwog BLBAlou otov EVdoo: 11281

. Qakivog A. , Ztoyaotika Movtéda otnv Emyepnotaxr Epeuva, ExS. Zuppetpia, 2n €k8.,

2007. Kwdkog BLpAiou otov EVSoo: 45393

Avaluon EmiBiwong | ©3 | E1| ECTS5

Eloaywyn, Baolkég €vvoleg: ouvaptnon empBiwong, cuvaptnon Kwwduvou, abpoloTikn
ouvaptnon Kwdlvou, péon unoAolnopevn ditapketa {wng k.. Koatavouég xpovwy {wng,
ONUAVTLIKA HOVTEAA otnVv avaiuon emiBiwonc.

Ixé6lo mapatipnong xpovwv Twng, mANpn kot Aoyokptpéva Sedopéva, TUTMOL
Aoyokplolag kat mBavodavela.

Ektipntn¢ Kaplan-Meier kat ektipuntr¢ Nelson-Aalen. AlaotApoto EUMLOTOCUVNC VLA TN
ouvaptnon enpBiwong. Fpadikol éAeyyol. EAeyyxog log-rank. Fevikeuon tou gAéyxou log-
rank Kot eL8IKEC TTEPLITTWOELG AUTOU.

Movtéha maAvdpounong otnv avaiuon emPBiwong. Movtélo emitoxuvopevou Xpovou
{wn¢ (aotoxiag), povtélo avaroyikol Kivduvou tou Cox. AlayvVwoTIKEG pEBodol.

BiBAloypadia

1.

o vk wnN

Kapwvn X., Movtéda aélomiotiac kat emiBiwong, 1" £€kS., 2009. Kwbdikog BLBAiov otov
EV60E0: 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.
Allison: Survival Analysis Using the SAS System.

Oswpia Mawyviwv | @4 | A0 | ECTS5

Nawvibla o exktetapévn popdr (avamapdotacn péow S€vdpou, cUVoAa
mAnpodopnong, €vvola oTpatnYLKAG Kol onueiov oTpatnylkng Looppormiag, Oswpnua
Zermelo—Kuhn, Abon péow Suvaplkol TPOYPOUUATIONOU yLa TNV EUPECN OTPATNYLIKWY
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LOOPPOTILWYV TEAELWV WC TTPOC TA UTIOTIALXVISLAY).

Mawyvidla o Kavovikr popdn (UEIKTA €MEKTOON EVOG MaLXVISLoU, KAVOVIKN Hopdrn Kol
HETOTPOTIN TNG EKTETAUEVNG OE KOVOVLKH, OTPATNYLKN LOOPPOTILOL OE MELKTEG OTPATNYLKEG,
@swpnua Nash).

Mwakoratyvidla (emimedo achAAELOC TWV TOUKTWY O KAOAPEC KOL PELKTEC OTPATNYLKEG,
o {ATNUa TNG UTIAPENG Kowou eminedou achdAelog, Oswpnua Minimax, AVon pEow
YPOAUULKOU TIPOYPOLUOTIOHOU, ATTAOTIOLOELG OTPATNYLKWY, CULUETPLKA Tilvakommatyvidia,
AUon pEow e€LOWTLKWVY OTPATNYKWY, Ttatyvidia evavtiov Tng dpuong).

A-Tuvakomatyvidia (avtanokpioelg BEATLIOTNG amavtnong, ypadikr eVpeon Twv onueiwv
Nash yla ayvidia 2x2).

Mawxvidla pe ocuvepyaoio (mayvidla PECW YOPAKTNPLOTIKAG ouvdAptnong aflwuota,
mapadelypota, UETATPOTNA AnMO TNV Kavovikr popdr, 0-1 kavovikomoinon, KAAGCELG
Looduvapiag, XapaKTNPLOKOG AXPNOTWVY TIALKTWY KOl EMOUCLWSWY GUHUUOXLWY, TO cUVOAO
Twv anoddoewv Kal 0 TupnAvag, ypadikr eupeon mupnva yla mayvidia 2 kat 3 mouktwy, o
nupnvag oe olaitepeg kAaoelg mavidiwy (my. ocvotnuata Pndodopwwv), n TN
Shapley (Bswpnua UMapéng kot povadikotntag), eupeon g TUAG Shapley yla mOALTIKA
KOLL OLKOVOLKQ TToXViSLa €W XaPaKTNPLOTLKIG CUVAPTNONG).

BiBAloypadia
1. K. Kottapidn, Mp. Zloupouvivng, k.o . J. F. Nash Jr. (NoumeA 1994), Xp. X. Manadnuntpiouv,

A. Rapoport, T. Sandler, R. Selten (NoumeA 1994), S. Skeath, W. Thomson, E. van Damme,
J. W. Weibull, P. Weirich, A. XplotodoUAou, Oswpia Matyviwv. Apiépwua otov John Nash,
1" £€k6., 2002. Kwdikog BLBAiou otov EUSo€0: 95617

. Mayeipou Euayyehog @., Maiyvia kot amopaocelc - Néa avabBswpnuévn €kdoon. Kwdikog
BiBAiou otov EUS0E0: 22727935

. MnMAoAbakng Kwvotavtivog, Oswpia Matyviwv. Kwdikog BLBAlov otov ESofo: 1063

4. Gibbons Robert, Elcaywyn otn Yewpia natyviwv.Kwdikdc BLpAiou otov EUSofo: 31325

. Osborne Martin J. , Etoaywyn otn Jewpia Matyviwv. Kwdikog PBLBAlov otov Eudofo:
35241

Mn napapetpikn Ztatiotik | ©4 | A0 | ECTS 5

Elcaywyn otnv un MapapetpLky ITATIOTIKN.

‘EAeyxol umtoBécswv Baolopévol oTn ALWVU LKA KOTavour (MPooniKog EAeyXog, EAeyXOG
McNemar, éAeyxog twv Cox and Stuart).

Mn TapaeTpLkEG PEBOSOL BOOLOUEVEG OTIG TAEELG LEYEBOUG TWV MAPATNPACEWV EVOG I
SUo OGewypatwv (éAeyxoc Wilcoxon ywa éva  Selypa mapotnproswv i {euywv
napatnpnoswy, €Aey-xoc Mann-Whitney, €heyxoc Kruskal-Wallis, €é\eyxog Friedman).
‘EAeyxol Lootntag Slacmopwy. METpa cuoXETLonNG TAENg Heyé-Boug (ouvteAeotng Tou
Spearman, ouvteAeoTNG ouoxETong Tou Kendall).

‘EAgyxol KaAn¢ mpooappoyng katavouwv (EAeyxog Kolmogorov-Smirnov, éAeyxog Lilliefors
YLOL KOVOVLKOTNTA Kol eKBeTIKOTNTA, £EAeyX0og Shapiro-Wilk).

‘EAeyxol urtoB£cewv yla Lootnta Suo katavouwv (EAeyxoc Smirnov, Cramer —Von Mises)
‘EAeyxol umoBéoswy yla LooTNTA MOAAMAWY KATAVOUWY Bacl{Opevol Og TiEpLOCOTEPA
amnod Vo avefaptnta deiypata.
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o Mn napapetpikn maivépounon.
« AvdAuon Zuvadelag (€Aeyxoc X2, €heyxoc McNemar).

BiBAoypadia

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

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

3. ZekaAakn, E. Mn Mapauetpikn Ztatiotikr, Ekd. Mmévou, 2001. Kwdikog BiBAiou otov
EV60€0: 70354850

NpdcBeto ALSaKTIKO YALKO

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

2. Wasserman L., All of Non parametric Statistics, Springer Science and Business Media, LLC,
2006.

MnebQiavi Ztatiotikry | ©4 | A0 | ECTS 5

OepeMwdelg apXEC TNG Mmelllavn g ITatiotikng. Mmedllavn Ztatiotikn kat Mibavotnteg. H
OVTLKELUEVIKI KOL UTIOKELUEVIK TIOAVOTNTA, XAPAKTNELOTIKA TNG KOTA Bayes mpoogyylong,
apxn g mbavodavelag. A-priori (€K TWV MPOTEPWVY) KATOVOUA Kol TPOTOL ETUAOYAG TNG
(ouluyeic — un mMAnpodoplakég — akataAAnleg — Jeffreys — pi€elg a-priori). Emdpkela Kot
ouvexng avoBeswpnon. TMoAupeTafAnTr)  OTATIOTIKA  KAtd  Bayes.  ITOTLOTIKA
cupumnepaocpatoloyia: Bewpia anodpdoswv — kivbuvog katd Bayes — kavovag Tou Bayes kal
MINIMAX. Inuelokn ektipnon, ektipnon oe didotnua, €Aeyxol umoBécswv. Katavoun
MNpoéyvwong. ACUUMTWTIKN Bewpla. ZToxaotikn mpooopoiwaon. Elcaywyr otoug aAyopiBuoug
MCMC. Mpooopoiwon amo tnv posterior katavoun. O aAyoplBuog Metropolis-Hastings. O
SelypatoAnmng Gibbs. Xprion tou makétou WinBugs. MéBodol emloyng LOVTEAWV.

BiBAloypadia

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.
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Ztatiotika Noakéta | ©2 | E2 | ECTS5

JTOX0¢ TOUu paBnuatog eivoal n efolkelwon Twv ¢oltNTWV OTn XPNon OTATIOTIKWY
TipoypappdaTwy H/Y kal n ewoaywyn otig apXéG TG YMOAOYLOTIKAG ITOTLOTIKAG. la Toug
okomoU¢ autoug Boa S18axBolv OTATIOTIKA TAKETO OnMwg ta Stata, SPSS, R, SAS.
Meplexopevo: Mvwplula pe to meplparlov tou Stata, SPSS, R. MetafAntég- Sedopéva,
Alwaouvdéoelg Bacswv debopévwy, ASCII apyela, Metadopd oapyelwv HETALY OTATIOTIKWY
Kol OAAWV TIOKETWY. MPOYPAUUATIONOC OTO OTOTIOTIKA TAKETA. MNeplypadiky STOTIOTLKA.
Mpadkd. EAeyyol umoBéoewv. NPOCOUOLWOELG.

BiBAloypadia

1. Mnepoiung Twtnplog, TaxAdg ABavaolog, E@apuoouevn STatioTiky UE xprion tou IBM
SPSS Statistics 23, 1" €k6., 2016. Kwb1kog BLBAlou otov Eudofo: 59384961

2. lwawidng Anuntplog- ABavaoladng lwavvng, Ztatiotiky kot Mnyoavikn Madnon ue tnv
R., 1n €k&., 2017. Kwb1kog BLBAiou otov Eudofo: 59384938

3. Zadelponoulog Kwvotavtivog, MuAwvag NikoAaog, Statiotikr) pe SPSS, 1" €ké., 2017.
Kwbkoc BiLpAlou otov EUS0Eo: 68369723

4. Toavtog Nikog A., Mwiowadng Xpdvng 0., Mrayilatng Ntivog, XatinmnavteArng 066w pog,
AvdAuon bebougvwyv pe t™ Bondela otatiotikwyv makétwy, 1n €kd., 1999. Kwdikog
BiBAiou otov EUS0E0: 10959

5. XaAwkag, M., Adlou, N., MavwAéoou, A.,, Medobdodoyia Epeuvac kal gloaywyn otn
Jtatiotikl AvaAuon Asdouévwv pe to IBM  SPSS STATISTICS., ExS0TnG EAANVIKQ
Akadnpaikd HAekTpovIKA Juyypappata Kal Bonbriuata — ArntoBetrplo, KaAAutog, 2015.
AwaBéoipo oto: http://hdl.handle.net/11419/5075

6. NtloUdpag, I., KapAng, A., Elcaywyr) oToV MPOYPOUUATIOUO KOl 0Tl OTHTLOTIKY avaAuon
Ue R., Ek&OTNG EAANVIKA Akadnpaikd HAekTpovikd Zuyypdppatoa kot BonBripata —
AmoBetriplo, KdAAutog, 2015. AtaBéoipo oto: http://hdl.handle.net/11419/2601

Ztatiotikog EAsyyxog Mowotntag kot Afloniotia Zuotnpuatwv | ©3 | A0 | ECTS 5

Baolkeg Evvoleg ITaATLOTIKOU EAEyxou Alepyaolwy, ALAYPAUUO CUYKEVTPWONG EAXTTWUATWY,
Alaypappa kot AvaAduon Pareto, Alaypappota eAéyxou, Movtélo oplwv olypa Kot LovieAo
opiwv mBavotntag, Opla eAéyxou Kol Kevtplkny ypapun, Mposidomointika opta, Quolkd
opla avoxng pLog Slepyaoiog, Evtog kal ektdg eAéyxou pEco pNKoG porg, OC KaumuAn,
Awaypappota geAéyxou Daong | kaw ddong Il, Alaypdppoata eAéyxou tumou Shewhart yla
petoPAnTEG Kal dlotnteg, Avdluon tng kavotntag pag diepyaoiag, Asikteg kavotntag,
Alaypappota eAéyxou Pe pviun, Alaypappata eAéyxou tumouv CUSUM, Alaypdupata TUmou
EWMA, Alaypdppota eAéyxou KvoUpevou péoou. Baolkég Evvoleg TNg ZTaTLOTIKAG Oswplag
Aflomotiag, n €vvola TNG Hovadag Kol TOU CUCTAMOTOG aflomiotioc o otabepd xpdvo,
Juvdptnon 6oung, Iuvoha &lakomng Kal oUvola Aewtoupyiag, Avamapdotacn evog
CUOTAMATOC Péow elayiotwv cuvolwv Stakomng Kal Asttoupyiag, Aflomiotia povotovwy
Souwv, YMoAoylopog tng aflomiotiag evog oUCTAUATOC UE akpLBeic TUMoOUG Kal pe xpron
dpayuatwv aflomiotiag, MéEtpa omoudaloTNTAG TwV HOVASWY €VOG CUOTUATOC Kol
edpapuoyn otn BeAtiotonoinon ¢ anodoaong toug, Xpovol {wrng cuoTNUATWY aglomLoTiog,
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Juvdptnon aflomotiog, Babuida amotuyiag, Tuvaptnon Kwdlvou. Ol BOCIKEG KATAVOUES
Xpovou {wnG Hovadwy, XapaKTNPLOMOE OLKOYEVELWV KATAVOUWY WE TPOE TNV BLOTNTA TNC
yApavong twv povadwv, ITATIOTIKA avaiuon 8edopévwy Xpovwv (WG O cuCTAATA
aflomiotiag. MapapeTpIK CUUMEpAOUaToAoyia e Baon TANpN Kal MEPLKOUPEVA SeSopéva
mou adopolv xpovou¢ IwnAg ouotnuatwv aflomiotiag. EKTiUNon TtNg ouvaptnong
aflomotiag, TG Babuidag amotuyiag, TNG ouvdpTNoNG KWOUVOU Kol AAWV TTAPAUETPWV.
BaolKEG OTOXAOTIKEG aveALEELS SLaKpLToU Kol ouveXoU¢ xwpou, aluaideg Markov.

BifAoypadia

1. Tayapag Mwpyog N., Statiotiko¢ €Aeyyoc mowdtntag. Kwdikdg BiLBAiou otov EUSofo:
11368

2. Anuntpladng Zwtnplog I.,Myuwtng ABavaciog N, Atoiknon napaywylkwy CUCTNUATWY.
Kwdwog BLBAlou otov EVSoE0: 11513

AvaAuon Xpovooelpwv | ©4 | A0 | ECTS5

Elcaywyn pe mapadsiypata Ypovikd cuoXeTlopévwy Sedopévwy. EVVOLEG OTOOLUOTNTAG.
I610TNTEC OUVAPTNONG QUTO-CUCYETLONG OTACLUNG XPOVOOELPAG. KAQOOLKO TPpOocBETIKO
UTIOBELYUO UE VTETEPULVIOTIKEG OCUVIOTWOEG (TAOEWG, TEPLOSIKOTNTAG/EMOXLKOTNTAG).
MOPOUETPLKEG KL HUN-TIAPOUETPLKEG UEBOSOL eKTiUNONG Kal €€AAEWPNG VIETEPULVIOTIKWY
CUVLOTWOWYV, uéBodog Stadopwv. Box-Cox HETOOXNUaTLopOL e€aewhng
etepookebaotikotnTag. KAaoowkol €Aeyxol  TUXOLOTNTOC/KOVOVIKOTNTAG  OTOXOOTLKAG
OUVLOTWOOC. AUTO-CUCKETLON YPAUUIKWY GIATpWY OTACLUWY XPOVOOELpWY. Avamapaotaon
OTACLUWYV XPOVOOELPWVY W¢ YPAUUIKA diAtpa acuoxétiotou BopuBou kal to Bswpnua Wold
(ouvormtika). AutomaAivépopa umodesiypata Kivntou pécou (ARMA), ocuvBnkeg umapénc-
AULTLOTNTAG-OVTLOTPEPLUOTNTAG OTACIUWY YPOUMULIKWY AVCEWVY. YITOAOYLOUOG TNG CUVAPTNONG
QUTO-oLVOLAKUMAVONG OALTLOTWY OTACIUWY AUCEWV oTto yevikd ARMA(p,q) umodelyua.
AcUUTTTWTIKEG LBLOTNTEG Selypotikol péoou. Oswpnua Bartlett Kol ACUUMTWTLKA OTATLOTLKA
CUUTEpOOUATOAOYiO QUTO-CUCYETIOEWY. [pdyvwon €eAaxloTou HECOU TETPAYWVIKOU
odaApatoc. AAyopLBoL UTIOAOYLOMOU BEATLOTWY YPOUULKWY Tipoyvwoewv (Durbin-Levinson,
innovations) kot £papUOYEG TOUG OTNV TPOYVWON OLTLATWYV OTACIUWY AUcswv ARMA
UTIOSELYUATWY. H ouvAptnon UEPLKNG QUTO-OUOCYXETLONG KOl N eKTipNor tG. MNpooappoyn
QUTIONTWY ~ OTACLMWY  umodelypdatwv  ARMA:  a) TIPOKOTOPKTIKEG EKTLUATPLEG  yla
outomnaAivépopa AR(p) umodeiypata (Yule-Walker, gAdylota tetpdywva), Kivntol pécou
MA(qg) unobeiypata (innovations algorithm), piktad ARMA(p,q) unodeiypata (yevikeupévn
puebodog Yule-Walker, innovations algorithm), B) ektiunon péylotng mbavodavelag Kot
OCUUNMTWTLK CUMMEPAcpatoAoyia. Alayvwotikol €Aeyxol Kol Kpltipla emiloyng Ttafewg
ARMA urnodelypatwy (FPE, AIC, BIC). Eloaywyn ota untodeiypota ARIMA kat SARIMA yia pn-
OTAOLUEG XPOVOOELPEC He povadiaia pila, éAeyyog Dickey-Fuller.
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BiBAloypadia

1. Aonuakomnoulocg B., Médobot MpoBAPewv, Nav. EkS. EMI, 2006.

2. Mavapetog |., Zekaldkn E., Etoaywyn otn Statiotiky SkéWn, Topog lll: EWbka Ofpara,
EkS. Mmtévou, 2007. Kwbikog BBAlou otov EVSofo: 70353420

3. Ztpivting M.T., AvaAuon ypovooesipwyv, EkS. Kuplakin, 2010.

Eldikad Oéparta Blootatiotikris | ©3 | A0 | ECTS 5

To YPOUUIKO HOVTENO, TO YEVIKO YPOUUIKO HOVTEAO Kal edappoyEG tou. MoAudlaotatn
KaVoVvLKy Katavoun. Avaluon Sltipwv  SeSopévwv. Aoylotiknl moAwvdpopncn Kot
levikeupéva Tpoapplkd poviéda. Avaluon emBiwong. MEta-avaAuon Kal €PEUVATIKA
ouvBeon. Alauopdwon TOU EPWTIAMOTOC. TUCTNUOTLKA avaokKOmnon Kat oavalntnon otn
BBAloypadia. STOTIOTIKA HETPA TIOU XPNOLUOTOLOUVTOL OTN HETA-avaAuon (LETpa yia Sitiua
XOPOKTNPLOTIKA, METPOL YLO. CUVEXH XOPOKTNELOTIKA). ITATIOTIKA MOVTEAQ HETO-OVAAUONG
(novtélo tuxaiwv embpdoswv, poviédo otabepwv embpdocwv). To YEVIKO YPOUULKO
HOVTEAO OTN HETA-avAAUOH. EKTIUNGON €TEPOYEVELOC. ZUCTNUATIKO OhAApA KAl SLoyVWOTKA
™TM¢  pETa-avaAuong.  Meta-maAvdpounon. MoAupetaBAnt peTA-avaAAuon Kol N
TOAUSLAOTATN KOVOVIKI Katavoun. MEeTta-avaAucon YEVETIKWY XOPAKTNPLOTIKWY. Meta-
oavaAuon Slayvwotikwy Soklpaowwy. Meta-avaluon moAAamAwY eKBACEWV Kal TIOAMATAWY
TAPAyoOVIWV KwoUvou. Mol €VOTIOLNUEVN HATIO OTN UETA-OVAAUON (MLKTA YPOLLKG
HoVTEAQ). Meléteg mepinmtwong. AOyLoULKO Kal EbOapUOYEC.

BiBAoypadia

1. Aapavou X., XapoAaumidng X., Mamaddtog N., Ewoaywyn otig MBavotnteg kot ™
Jtatiotik. Kwdikog BLBAiou otov EUSo€o: 35478

2. Draper N. R.,Smith H., E@apuocuévn avalvon nawvdpounong. Kwdikodg BLpAiov otov
EV60E0: 68388695

3. Koutpag M. Evayyehdapag X., AvaAuon MaAwvdpounong-Oswpia kat Epappuoyec. Kwdikog
BiBAiou otov EUS0E0: 77115860

Np6oOeto ALSaKTIKO YALKO

1. NtloUdpag |., Etocaywyn otov [lpoypauuatioud kot otn Statiotikny Avadvon ue R.
Kwbkoc BLPAiou otov EUS0E0: 320222

Eldika Oépata Owkovopuetpiag | ©3 | Al | ECTS 5

e Emloyny PéAtlotou umobeiypatog: Pnuatikée Siadwkaoiec (otadiakn Siaypadn,
npocBnkn petafANTWY, Buatikn aAlvépopnaon K.a), pébodol PBacl{opéveg os KpLTRpLa
mAnpodopiag (AIC, BIC), xprion moAAarmAoU kpitrplou (min SSE, min SAE, MMAE).

e Emoyny HOVTEAOU HE TIOWIKOTOLNUEVEG TEXVIKEC : MaAwdpounon Kopudoypapung
(Ridgle Regression), maAwvépounon pe tn uéBodo LASSO, Post-LASSO, maAwvdépounon e
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™ HéBodo Elastic net.

o Tevikeupéva ypappuka Movtéda (GLM), Fevikeupéva ABpotatikd Movtéla (GAM).

e Ymodeiypata MaAwdpounong Mototikng Avtamokpiong (1): To ypapplkd Ymodewypa
MBavotntag (LPM), ta umodeiypata Logit, Glogiy, Probit, Tobit. To umobelypa
nmaAwvépopnong Poisson.

e Ynobelypata MaAwdpounong Molotikng Avtamokplong (2): MoAUwVUULK AOYLOTIKN
MNaAwdpounon ():  MoAhamAn  toktikp TaAlvSpounon, MoAAOmA}  OVOUOOTLKA
maAvdpounaon.

¢ Yrnodelypata pe SLaoTpWHATIKA oToLXELa XpovoAoyikwy oelpwv (Panel data).

BiBAloypadia

1. Wooldridge J.M., Ewoaywyn otnv OlKOVOUETpia, Ml oUyxpovn Tpocéyyion, Ekd.
MNamnalnon, 2013. Kwdikdg BipAiou otov EVdoo: 68390822

2. Gujarati D.N. and Porter D.C., OtkovoueTpia: apxec Kot e@aployEg, EkS. T{LOAa, 5" k6.,
2012. Kwbkog BLBAlou otov EVSofo: 22702304

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

Oswpia Oupwv Avapoviic | @4 | A0 | ECTS5

Elcoywyn OTIC OUPEC QVAUOVAG: PBOOLKA YOPOKTNPLOTIKA TWV OUPWV OVAUOVAG, METpA
AettoupykotnTag Kal andédoong, n dladikaoia Pnkoug oupdgs. AlAEg MapkofLaveg oupeEg,
otdowun katovop, M/M/1 oupég, katavopég Loopportiag. MBavoysvwhTtpleg Ko
MapkoBlavég Oupéc: M/M/k oupd pe etepoyeveic umnpéteg, E2/E2/1/1 oupd, M/Es/1
oupd, Er/M/1 oupd, M/Er/1/1 oupd. M/E2/2/2 oupd. MapkoBlavd Siktua oupwv,
MBavoBewpntikn availuvon M/M/1 oupdg, Aiktua Jackson , OTAGLUN KATAVOWN SIKTUWV
Jackson. Mapkoflava cuotipota €EUMNpETNONG , ZUCTAMOTA HE XPOVOUG eKKivnong,
CUOCTAHATO LE LETABANTO apLOUO UTNPETWV.

BiBAloypadia

1. Qakivog A., Oupég Avapovrig, Exdooelg 2. ABavacomoulog & Zia, 2008. Kwdikog BLBAlou
otov EUS0€0: 45392

2. Baoeiou N-X., Stoxaotikéc ueBodol OTiC EMIXELPNOLAKEC EPEUVEC, EkSOOELS ZNTn, 2000.
Kwdwog BLBAlou otov EVdoo: 11282

MéBodoi Npocopoiwong | ©3 | A0 | ECTS 5

Mpocopoiwon kat povtelomoinon. Aoun Kol Kotookeur] HoviéAwv [pooopoiwaong.
2XEOLOOUOC TIPOCOUOLWTLIKWY TELPAUATWY. Mpocopoiwon TNAEMIKOWWVIAKWY CUCTNUATWY
Kalt Siktuwv Stadoong dedopeévwy. MeA£Tn the amodoong Kol CUUTEPLPOPAC TOUG Kal
OTATLOTIKA AQVAAUGN GNUOVTLKWV XOPAKTNPLOTIKWY TOUC, OMwCE N mbavotnta opaApaTos 1 o
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AOyoc Loxvog onuatog mpo¢ BopuPo. Mpooopoiwon texvikwyv Yndlakwv Slapdpdwong.
Frevvntpleg Weudotuyxaiwv AplBuwv. OAokAnpwon Monte Carlo. Napaywyn Weudotuyxaiwv
AplBuwv. M£Bobdol mapaywyng Tuxaiwv AplBUWY oMo CUYKEKPLUEVEG KATOVOUEC (AlakpLth
Ouolopopdn, MEWPETPLKN KATAVOWN, Katavoun Poisson, Atwvupikn kotavopur, Opolopopdn
Katavopr], EKOeTikn katavoun, katavourn BAta, katavoun Fappa, Kavoviky katavour). H
puEBodog tng avtiotpodnc. H péBodog amoppupnc. H péBodog tng olvBeonG. ITOXOOTIKA
HOVTEAQ  aAANAEemISpAOTIKAG Tipocopoiwong. [Mpocopolwon POCKWY — OTOXAOTIKWY
aveliewv. Mpooopoilwon OMoyevoUG Kal pn opoyevoug aveéAEng Poisson (uéBodog
eKAETTUVONG, LEBOSOG TOpAYWYNG TwV EVOLAUECWY XPOVWY, HLEBOSOC HETOOXNLATIOMOU).
Mpoocopoiwaon oToXAoTIKWY LOVTEAWY OTOo Xpovo. MNpocopoiwaon cuotnuatwy e§unnPETNONG
Siktuwv umoAoylotwv (M|M|1 oupd, GI|G|1 clotnua eéumnpétnong). Mpocopoiwon Kat
BeAtiotonoinon Alaypoppdtwyv EAéyyou oto Itatiotikd EAeyxo Mowdtntag. Ektipnon
XOPAKTNPLOTIKWY EAEYXwV UTIOBEoswv. EkTipnon p-value. LoxUog o eAéyxoug UTIOBECEWV.
Ekpuddnon koatdAAnAou AoylopikoU ylo TNV OVATITUEn Kol UAomoinon TPOYPOUATWY
Mpoocopoiwong.

BiBAloypadia

1. Poupehwtng Mavog- ZoupaPAdg Xtavpog, Texvikég [lpooouoiwang, 2n €xs., 2015.
Kwbkdc BLPAiou otov EUS0Eo: 41958885

2. Khoshnevis Behrokh, Mpoogouoiwon Stakpitwyv cuothudtwy, EkS. Alavhog, A.E., 1999.
Kwdwog BLBAlou otov EVdoEo: 12203.

3. Tpaxavag t., Mathematica kat Eapuoyég, Kwdikog BiBAlov otov ELS0E0: 229

MoAupetapAnt Ztatiotik) | @3 | E1 | ECTS 5

o Ewaywyn: MoAuvpetaBAnta Oedopéva: povtelomoinon oe TOMEG  SLAOTOOELG,
TIOOOTIKOTIOLNGN KN TAPATNPACLUWY gvvolwv. MOAUMETABANTA Teplypadlkd HETPA,
Tiivakog SLakVLovongG, YEVIKEUUEVN SLaKULAvVOT).

o Tpadikég avamapaotdoelg MoOAUUETABANTWY SeSOUEVWV.

o MoAupETOBANTEC KATOVOUEG, PAOLKEG LOLOTNTEG KA XELPLOKOG. MOAUUETABANTA KOVOVIKA
katavopr. 18otnteg. Ektipnon. Katavopég mou mpokUmtouv amd tnv MoAupetaBAntn
KOVOVLKN KOTAVOUI).

o Mé£Bobol Avaluong moAupetaBAntwv Sedopévwy: AvaAucn Oe KUPLEC OUVIOTWOEG
(emdoyn kuplwv ocuvicTwowv, epunvela Kuplwv cuviotwowv). Avalucon o KUPLEG
ouvIoTwoeC oe Setypatikd dedopéva. Mapayovtikn avaiuon, To opBoywvio Tapayoviikd
HOVTEAO (TPOTOL £KTiPNONG, TePLOTPOodr TOU HOVTEAOU, epUnveia OMOTEASCUATWY,
edappoyég). Avaluon oe ouadec: taflvounon — katnyoplomoinon (lepapxikol kat pn
lepapyikol ahyoplBuol). Awakpitry AvaAuon. AvaAuon avilotowlwy, Avaluon Kavovikwv
Juoyxetioswv.

e To MOAUUETABANTO YPAUULKO UOVTEAD, TMOAUUETABANTH TtaAlvdpounon, moAupetafAnti
avaiuon

BiBAloypadia

1. KapAng A., MoAvuetaBAnty Statiotiki AvdAuon, ExS. XtapoUAn A.E., 2005. KwLkog
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BiBAilou otov EUS0E0: 22983

MNp600Oeto ALSOKTIKO YALKO

2.

Metpidng A., AvaAuon moAuuetaBAntwy teyvikwv. EAANVIKA Akadnpaikd HAektpovikd
Juyypduuota kol Bonbipota - AmoBetiplo KdMiumog, 2015. AwaBéowuo orto:
http://hdl.handle.net/11419/2126.

. Anderson, T. W., An Introduction to Multivariate Statistical Methods, Wiley, 3rd ed.,

2003.
Giri, N. J., Multivariate Statistical Analysis, Marcel Dekker, New York, 2" ed., 2004.

Ofuata Emyelpnolakn g Epsuvag | ©3 | A1 | ECTS 5

Awtuwt Avaluon. Movtéla yla To mpOoPANUo TNg cuvtopotepng Stadpoung, Tou
{euyvlovTtog SEVTPOU KOl TNG MEYLOTNG PONG. Xpovikog Mpoypappatiopds Epywv (n
puéBobog PERT/CPM, n O&uakOpavon tng OSldpkelog oAokAnpwong &vog €pyou,
BeAtloTOMOINGN KOGTOUG TOU £pY0U, £EAEYXOG SpAOTNPLOTHTWY £pYOU).

Oswpia Anoddacewv. Anoddaocelg oe ZuvOnkeg Kwduvou, Agvipa Amnddaong.
Anodaoelg oe Tuvorkeg ABefalotnrtag.

NpopARuata MNapaywyng kat AroBnkeuong. EAeyxog AmoBeudtwv: MNpooSloploTika
HOVTEAQ: BOOLKO LOVTEAO OLKOVOULKNG TtoooTnToC apayyeAiag EOQ. Movtého EOQ pe
EKMTWOELC. Movtédo EOQ pe eMAsielg. BoolkO HOVTIEAO OLKOVOULKNG TIOCOTNTOG
napaywyng EPQ. Movtéha memepacpévou opilovia AAyoplBuog Wagner-Whitin.
JTOXAOTIKA HovTEAa: Movtého epnueptdonwAn. MoAttikeg (r, Q) kai (s, S).

BiBAoypadia

1.

KoAftoog I., Ztoylavvng A., Etcaywyn otnv Emiyeipnotakn Epeuvva, EkS. Kohaudpa, 4n
€kb., 2021, Kwdwkog otov ELS00: 102071126

. Taha A. H., Eloaywyn otnv Emyeipnotaxn Epevva, EkS. TUOAa, 10n ekd., 2017, Kwdikog

otov EU60€0: 59415056
Hillier F. S., Lieberman G. J., Etocaywyn otnv Entxeipnotakn Epsuva, ExS. TQOAa, 10n eKé.,
2017, Kwbikog otov ELS0E0: 59386820

. Anderson D. R., Sweeney D. J., Williams T. A., Martin K., Atoikntikn Emiotnun, Ex6.

Kpttikn, 1n exb., 2014, Kwdikodg otov EUSo€o: 41955482

NpdcoBeto ALSAKTIKO YALKO

5.
6.

Taha A. H., Operations Research: An Introduction, Pearson, 10th ed., 2017.
Hillier F. S., Lieberman G. J., Introduction to Operations Research, MacGraw-Hill, 8th ed.,
2004.
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Mafnpata Emidoyng YrnoAoylotikwv & Epappoopévwv Mabnuatikwv (EYEM)

Npoypappatiopog il |3 | E1 | ECTS5

Xpron tn¢ yAwooag mpoypappatiopol Python yia tnv uhomoinon Bacikwv aAyoplBuwv Kat
eniluon mpoPfAnuatwy. MMpwtn Eeloaywyn OTOV QAVTIKELLEVOOTPAd TPOYPUUUATIOUO.
JUYKEKPLUEVQL:

‘EAeyxoc apaApdtwy otnv Python.

Baolkég¢ ouvaptioel (moAuwvupo, mapayovtikd, aplBuol Fibonacci k.a.), Aegfiko,
AvadpouLkotnta.

Baoikol aAyoplBuol kat n vAomoinon toug otnv Python: Mpapuikn avalntnon, Avadikn
avaintnon, pMEBodog Siyotopnong Tafvounon e Emiloyr, Tagwounon pe Elwcaywyn,
Ta&wounon pe Zuyxwveuon, ahyoplBpol «Alaipet kot Baoideuey.

Edappoyég: Tafvopunon Alotag ovoudtwy.

AVTIKELUEVOOTPADNG TIPOYPOUMOTIONOG: Eloaywyn kol epapuoyég tng Soung class tng
vAwooag Python, Avuikeipeva, Kotaokeury KAAoswv, Anpwoupyia pebBodwy,
KAnpovouikotnta, EpapuoyEg (kKAaopata, oxiuata, Slovuopata, K.o.).

H BBA0BNkn numpy kat edapuoyeg: Mpaelc pe Slavuopoata, mivakeg, EmiAuon
VPOAUUIKWY cuothpatwy (amadowdry Gauss), Mpadlkég mapaotdoelg ue tv BLBAodnkn
Pylab og 2 kal 3 dtactdoelg, lotoypaupata, Tuxaiot aptBuot, ypadol.

BiBAloypadia

1.

John V. Guttag. YmoAoyiouoi kat lMpoypauuatiouoc us tmv Python, Ek. KAsldaplBpog
EME, 1n £€k&., 2015. Kwdkog BLBAlou otov EUSoEo: 50656350

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

3. Tony Gaddis. Zekwvwvrtag pue tgv Python. Ex6otng Da Vinci M.E.N.E., 1n €k§., 2014.

Kwbkoc BLPAlou otov EUSoEo: 41955494

Np60Oeto ALSOKTIKO YALKO

4.

Kwvotavtivog MaykoUtng kat Xprnoto¢ NikoAdou. Eloaywyr] OTOV QVTIKELUEVOOTPAPN)
TTpoypPaUUATIOUO UE Python. Ek&6TNG EAANVIKA Akadnpaikd HAeKTpovIKA Juyypapuota
kat BonBrpata — AmoBetrplo, KaAAunog, 2016. Kwdikog BLBAlou otov ELS0E0: 320102

. Hans Peter Langtangen. Python Scripting for Computational Science. Ek&6tn¢ Heal-

Link/Z0véeopog EMnvikwv Akadnpaikwv BiBAoBnkwv, 2n €kd. 2006. Kwdwkog BLBAiou
otov EUS0E0: 174838

Magnus Lie Hetland. Beginning Python. Ek86tng Heal-Link/X0véeopoc EAANVIKwY
Axkobdnpaikwv BipAoOnkwv. Kwdikdc BLpAiou otov EVS0€o: 170352

68



Awokpitd MaBnuatika | ©4 |A0 | ECTS 5

e Quowkol oapBuol (emaywyn, avoaSpoulkeg oakolouBieg, Olalpetotnta), oUVOAQ,
QmelkovioeLg kot SLpelelc oxEoelg.

o BoOWKEG apxeg amapiBunong kal edbappoyEg otnv amaplBunon cuvolwv, PeTaBEcswy,
ouVvBEoEwV Kal CUVOUAOUWV HE eMavaAnyn.

o Apxn eYKAELOUOU-ATIOKAELOUOU Kol EQAPLOYEC.

e JTOLXElO extremal cUVSULOOTIKAG: OpXH TOU MepLOTEPWVA, Slapeploel cuvolwy, aluaibeg
Kol avTLaAUGLSEC o PepLKEC Slatdelg, To Bewpna Tou Sperner.

e JTOlXela Bewplag ypadnuatwv: cuvektikotnta, §evdpa, to Bewpnua Cayley-Sylvester,
XPWUATIOHOL Kol Talpldopata, Siuepn ypadnpota Kal to Bswpnpa Tou YAuou,
XPWHATIKO TIOAVUWVU O, eMineda ypadrpata kat o Tunog tou Euler.

e JuVNBELC KaL EKBETIKEG YEVVATPLEC CUVOPTHOELG.

e JTolxela Olakpltig mBavoBewpiag Kol SLAKPLTAG KAl UTIOAOYLOTIKAG YEWUETPLAG
(tpywviopoi moAuywvwy, Bewpnua ¢puAagnc pouoeiou, aképata onueia kat TUMOG TOU
Pick, A\uua tou Sperner).

BiBAloypadia

1. C. L. Liu, Jroeia Awakpitwv Madnuatikwy, ITE, Nav. EkS. KpAtng, 2002. Kwdikog
BBAlou otov EUS0E0: 225

2. S. S. Epp, Awakpita Madnuatika ue Epapuoyég, Ekd. KAelwdapiBuog, 3n £€ks., 2010.
Kwdwog BLBAlou otov EVS0E0: 13953

3. X. ABavaoladng, Inuetwaosig Atakpitwv Madnuatikwy, Tuapa Madnuatikwy, E.K.M.A.

Np600eto ALSOKTIKO YALKO

4. M. Kolouvtlakng kat X. MNamoyxplotodoulog, Atakpitd Madnuatika e Ztoiyeia
Mdavorntwy, 2015. EAAnvika Akadnpaikd HAeKTpoVvIKA Zuyypaupota Kal BonBiuata —
AmnoBetrplo, KaAAutog, 2015.

ApBuntiki Mpappikn AAyeBpa | ©3 | E1 | ECTS 5

e NOpueg SlOvVUOUATWY KOL TUWVAKWY. XXECELG Looduvopiag vopuwv. EvaloBnoia twv
VPOUULKWY CUCTNHUATWY. AsKTNG KATAOTAONG TiVOKA.

¢ Metaoyxnuatiopol Gauss, mapayovionoinon LU, mapayovronoinon Cholesky,
peTaoxnuatiopol Gauss-Jordan, texvikég odnynong.

¢ EmavaAnmrtikég MéBobol Jacobi, Gauss-Seidel, SOR, culuywv KAloEwVv.

e Metaoyxnuatiopoi Householder, mapayovtonoinon QR, mapayovtonoinon wSlafoucwv
TLLWV KoL TTOALKN tapayovtonoinon, mpoBAnpa eAaxiotwy TETpaywvwy.

e Edapuoyég Twv mapayovionoltoswy.

e ApBuntiky emihuon mpoPAnuatog SoTHwY Tivaka. Ppdypata Wotipwy, Slokot
Gershgorin. Weuboddaopa mivoka.

Epyaoctnploko Mépog: Mpoypoppatiopdc os Python/Matlab/Octave/Julia.

BiBAloypadia
1. Trefethen L. N., Bau D., Numerical Linear Algebra, SIAM, 1997.
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. Zlpgog O., ABbehag T., AptSuntikn Mpauutkny AAyeBpa, ExS. Zupewv, 2003. Kwbikog
BiBAiou otov EUS0E0: 50661362

. Aouyalng B., NoUtoog A., Xatlndnuog A., Aptduntiky lpauuikn AAyeBpa, MNav/uo
lwavvivwy, 2016.

. Golub G. H,, van Loan C. F., Oswpia kot Ymodoytouol Mntpwwv, EkS. Nedlo, 2015.
Kwbkdg BLpAlou otov Eudogo: 50657620

. Laub A. )., AvaAvon Mntpwwv, ExS. KAelddaptBuog, 2010. Kwdikog BLBAlou otov EUdofo:
21489

BiontAnpodopwknl | ®3 | E1 | ECTS5

Eloaywyn: oplopog kot lotopia tng BlomAnpodopikng. Ymodialpéoels. EidN twv
Sedopévwv otn BlomAnpodopikr). Baocelg Sedopévwy: Baoelg Sedopévwv BLpAoypadioag,
aAAnAouxtwy MPWTeivwv Kot DNA, Souwv, SUMAWUATWY KoL OLKOYEVELWY, EEELOLKEUUEVEG
Baoelg Sedoptvwy, gpyaleio avaluong tng mAnpodopiag mou sival anobnkeupévn oTLg
Baoelg Sedopévwy — Entrez, SRS.

Ztoixion akoAouBwwv: MéBodoL elpeong opolotTwv oe aAAnAouxieg, opoAoyia Kat
opolotTNTA aAANAOUXLWY KOl N onuogoia touc, aAyoplBuotl Suvaplkol TPoypaUUATIoUoU,
oAk} otoixton — Global Alignment — aAyoplBuog twv Needleman kat Wunch, tomkn
otoiyton — Local Alignment — aAyoplBuog twv Smith kat Waterman, umoAoylopog tng
OTATIOTIKAG ONMAVTIKOTNTAG TNG oTolXlong, TMIVOKEG OPOLOTNTAG KOL N Onpacia Toug,
TIOWVEG YLOL TA KEVA, EUPLOTIKEG PEBOSOL yLa avalftnon opoLloTTwY o BAcel dedopévwy
BLAST, FASTA.

MoMamA  otoiyton  aMnlouxwwv:  MoAuSidotatol  alyoplBuolt  Sduvapikou
TIPOYPAUUATIONOU, €UPLOTIKEG PHEBOoSOL MOANATANG otoixiong akohouBiwv — CLUSTAL,
DIALIGN, T-Coffee, kArt — pudoyevetika §€vEpa kol TTOAAQTAEC OTOLXIOELG.

AAyopLBuoL poyvwong otnpllopevol otnv akohoubia mpwrteivwv kot DNA: Mpoyvwon
Seutepotayouc dopncg mpwteivwv kol RNA, mpoyvwon SOpEUBPAVIKWV TUNUATWY
TMPWTEIVWV Kal TipocavatoAlopol Toug, eUpeon mBavwy yovidiwv os akoAouBieg DNA,
Hidden Markov Models kat Neupwvika Aiktua otn BiomAnpodopikr. Ot aAyoplBuot
forward kat backward, anokwdikomnoinon (aAyoplBuot Viterbi, Nbest, Posterior, Posterior
- Viterbi, OAPD), ekTiunoN MOPOUETPWY UE TOUG OAyOpLBUouc Baum - Welch kat Gradient
Descent, el8kég Tpomonotioelg tou Hidden Markov Model yia Bloloyika SeSopéva
(Class HMM, oAyoplBuol ylwo onuoopéveg akoAouBieg, aAyoplOpol EVOWHATWONG
Melpapatikng mAnpodopiag, profile Hidden Markov Models).

BiBAloypadia

1. Baxevanis, B. F. Ouellette, BiomAnpogopikr, Napioidvou Avwvupn Ekdotikn Elcaywylkn

Eumopikny Etalpia Emiotnpovikwv BifAlwv, 2012. Kwbéikdog PBpAlou otov EVSoLo:
22771922
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Np6oOeTo ALSAKTIKO YALKO

1. Mnaykog M., BiomAnpo@optkri, EAANVIKA Akadnpaikd HAEKTpOVIKA IuyypappaTo Kol
BonBnpata — ArtoBetriplo KaAumog, 2016. Kwbikdg BiLpAiou otov EUS0Eo: 59303485

Oswpia Npadpnuatwv | ©3 | A0 | ECTS5

Baowkol mapdpetpol ypadnuatwyv. Moviehonoinon mpofAnuatwy pe TN PonBela
vpadnuatwyv. MNpocavatoAlopéva ypadnuata, TAApPn, Olpepn, emineda ypadruata,
uTtoypadnuoTa, LoopopdPLoUOC YpadnUATWY. JUVEKTIKEG CUVIOTWOEG, KUKAoL Euler, kUkAoL
Hamilton: Edappoyég ota Siktua tnAemikowwviwv. Kwdikomoinon ypadpnudatwy. Aévépa
grukaAuPng (minimum spanning tree). AAyopiBpuol Stdoxiong. BéAtiota povomdartio. Poég os
Siktua, péylotn por, Bswpnua max flow-min cut, Slktua pe avw Kol Katw ¢payuota
xwpntkotntag. MpofAnua talpldopatoc. MpoPAnuata NP - mAnpn. Koppiky emkaiuvn.
MpoPAnpata xpwHatiopoL. MpoBAnpata HEYLOTNG KALKOG KOL TTUKVOTEPOU UTIOYP adLATOG.

BiBAloypadia

1. MavwAomnouAog I., Mamadomnoudog A., Tolyhag K., Oswpia kat AAyoptSuot papwv.
Kwdwog BLBAlou otov EVS0Eo: 33134148

2. Kupolong A. M., MnoUpag X. I., Zrupakng M. ., Itapatiov I., Eloaywyr oToug ypa@oug.
Kwbikog BLBAiov otov EUS0E0: 31356

Oswpia YtodoyiopoU | ©3 | A0 | ECTS S

Enaywyilkég amodeifelg kal avadpouikol oplopol. Eloaywyr] HOVTEAWV UTIOAOYLOHOU.
MpwToyeveig avadpopLKEG CUVOPTAOELG KOl OXEOELG. MEePLKEG aVASPOULKEG CUVAPTHOELS KOl
ghaylotonoinon. Mnxavikry uroloylowpdtnta. Mnxavéc Turing kot Turing umoAoyioLUeg
ocuvaptnoelg. Oéon Church-Turing. Ta Baowd Bewpnpata: Kavovikot tumou, amapibunong
KOl TIUPAPETPWY (s-m-n). Avadpopikd amaplOunoipa cUvolo Kal averiluta mpoBAnpaTa.
Oplowotnta KoL oplOuntikn  Llepapxia. Turing  avaywylowwotnta kot BaBuol
OVOTTOKPLOLUOTNTAG. YTOAOYLOTIKA TTOAUTIAOKOTNTA. ALTIOKPATIKEG KAl N - QULTIOKPOTIKEC
unxaveg Turing. OL kAdoelg P kat NP. MoAuwvu kol petaoynuatiopol kat NP - mAnpotnta.
To Bewpnpa tou Cook. NP - TAnpn mpoBARHaTA KoL OVAYyWYEC.

BiBAloypadia

1. Sipser M., Ewoaywyn otn Oswpia YroAoyiouou, Nav. EkS. Kpntng, 2009. Kwdikoc BLBAiou
otov Eudoo: 257
2. Lewis H. R., Mamnadnuntpiov X., Ztoweia Jewpiag Ymoloyiouou, Ekd. Kputikr), 2005.
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Kwbkoc BLBAlou otov EUdoEo: 11776

Np600eto ALSOKTIKO YALKO
3. Mapkou E., AAyoptBuikn Oswpia Kataveunuévwy Ymodoyiouwv, EAANVIKA Akadnuoika
HAektpovika Zuyypaupota kat Bondnuata - AmoBetriplo KadAAunog, 2016.

Ztoxeia Oewpiag MAnpodopiag kot Kwdikwv | @3 | A0 | ECTS 5

Elcaywylkég évvoleg. Oplopog Kal HETpo TAnpodopiag. Evrpomia. ApolBaio mAnpodopia.
MeAétn mnywv SLOKPLITwV HNVUpATwy. Mnyég xwple pvApn kat mnyég Markov. Mnyég
CUVEXWV UNVUUATWY. XWPNTIKOTNTA KavaAlol. Oswpnuata SdstypatoAnyiag. Kavail xwplg
B806puPo, KavaAl pe B6puBo. Kwdikomoinon kavaAlol. Oswpripata kwdilkomoinong Shannon.
AvaAuon kal oxedlaopog kwdikomoinong eAéyxou odaiparog, kwdikeg Hamming, KUKALKoL

KWOLIKEG. TUVEALKTIKOL KWwSLKeC. KpuTttoypadia kat Bewpia mAnpodopiag.

BiBAloypadia

1. Cover T.M., Thomas J.A., Ztoweia tn¢ Jewpliac MAnpoopiag, ITE, Nav. EkS. Kpntng, 1"
£kb., 2014. Kwdwog BLBAlou otov EUS0E0: 41957449

2. Hankerson D. R., Hoffman D. G., Leonard D. A,, Lindner C. C., Phelps K.T., C. A. Rodger, J.
R. Wall, Baoikéc apyéc Bewpliac Kwdikomoinonc kat Kpuntoypapiac, ExS.
KAEIAAPIOMOZ, 2" €k6. 2010. Kwdwog BLBAiou otov EVS00: 21373

3. N. Ahe€avbpng, B. Xpualkomoudog, K. Matodkng, Etoaywyr otn ewpia [MAnpopoptwv,
Kwéikwv kat Kpuntoypapiag, EkS. BapPapryou, 4n €kd., 2015. Kwdikog BLBAiou otov
Eubofo: 59374208

AAyopLOpol ko NoAurtAokdtnta | @3 | A0 | ECTS 5

H évvola tou aAyopiBuou kat tng moAumAokotntag. MéEBodoL oxedlaouol KaAwv
oAyopiBuwv: “Slaipel kot Kupieue”, SUVAULKOG TIPOYPOAUUATIONOC, AMAnotol aAyoplOuol.
Edappoyég otn Bewpia ypadnuatwy (avalntnon os Babog, avalitnon o MAATog, EAAXLOTO
6£vbpo-okehetog, Sladpoun ehayiotou kootoug). Emefepyacia SeSopévwv (Satagn kat
avalAtnon). AAlyeBpkd TpoPANpata  (UTOAOYLOMOG TIOAUWVUHWY, TIOAAATAQCLOCUOC
TUVAKWV). AAyoplOpol MoOAUWVUHIKOU Xpovou kot NP-mAnpn mpoPAnuota. EUkoAa Kot
SuokoAa mpoBAfuata cuvduaoTikig BeAtiotonoinong, mpoBAnuata anodaong, ol KAACELG
P kat NP, mpoBAnpata NP-complete kot avaywyeg. To mpoPfAnua tou cakidiov (knapsack
problem), to mpoPAnua tou mMAavodiou mwAntn (TSP). MoapdAAnAol Kol Katavepnpévol
aAyoplopol.
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BiBAloypadia

1. T. Cormen, C. Leiserson, R. Rivest, C. Stein, Etoaywy!j otouc AAyopitSuouc (og £vav TOUO),
Mav. EkS. KpAtng, 2016. Kwdikdg BLBAlou otov ELSogo: 59359780

2. J. Kleinberg, E. Tardos, Zyxebiaouoc AAyopiSuwv, ExS. KAewdaplBuog, 2009. Kwdikog
BBAilou otov EUSG0E0: 13898

3. S. Dasgupta, C. Papadimitriou, U. Vazirani, AAyoptSuot, ExS. KAeldap1Buoc, 2009. Kwdikog
BiBAiou otov EUS0E0: 13583

4. L. Anany, AvaAuon kat oxebiaon adyopiSuwyv, EkS. TQOAa, 2008. Kwbikog BLBAiov otov
Eu60&o: 18549038

NpdoBeto ALSAKTIKO YALKO
5. Eup. Mapkou, AAyoptSuikn Jewpia kataveunuevwy YmoAoyiouwv, EAANVIKa Akadnpaika
HAektpovika Zuyypauparta Kot BonOnpata — AnoBetrplo KaAAutog, 2016.

Avayvwpion Npotinwv | ©3 | A0 | ECTS 5

JuoTAUaTa ovayvwplong mpotUnwv. Taflvountég Bayes, TmAnoléotepou  yeitova.
Mapapstplky ektipnon mukvotntag mbavotntog (maximum Likelihood, maximum
Aposteriori). Mn Tapapetpkéc péBodol ektipnong mbavotntog (mapabupa Parzen). Mn
vpoupwol taflvounteg. AAyoplBuog perceptron. MOAUCTPWHATIKA VEUPWVIKA Siktua.
Févvnon XOPOKTNPLOTIKWY:  IXAMOTO  ovamapdactacng kKot  meplypadng  popdwv,
TEPLYPAULATA, OXMLATA AVATIOPACTAONG KAl TEplypadnG MEPLYPAUUATOG, KwSIKAC aAloou,
moAUywva, umoypad£g, petooxnuatiopol Fourier, oxApata Tmeplypoadng €owtepLlkoy
TEPLOXNG ELKOVAG, POTIEG, UD).

BiBAoypadia

1. Theodoridis S., Avayvwpton lMpotunwy, EkS. MacyAidng, Broken Hill Publishers LTD, 2011.
Kwbkdc BiPAlou otov EVS0E0: 13256974

BiontAnpodopwkn Il | ©3 | E1 | ECTS 5

e H yAwooa PERL: BaBuwtég petaPAnteg, teAeoteg, Aloteg, mivakeg, supetnipla, SOUEG
ehéyyou, Slaxeiplon £10060u - ££€660U, TAUTION TPOTUTIWV KOl KOVOVIKEC €KPPACELC,
edappoyég g PERL otn BlomAnpodopikn (Stoxeiplon apxeiwv Blodoyikwv Sedopévwy
peyalou oykou, enefepyacio apyeiwv Uniprot, GenBank, PDB, PFAM kAm, cuyypadn
AoylopikoU BlomAnpodoplknig, To mpoypaupa BIOPERL).

e AAyoplBpuol otn BlomAnpodoplkr: AUVOLLKOC TIPOYPAUUATIONOG oTtn BlomAnpodopikn,
aAyoplOpol tomikAg, AMeC edbapUOYEG SUVOULIKOU TIPOYPOUUATIONOU. JUYKPLTIKA Kol
UTIOAOYLOTLKN YOVISLWUATIKY, HEBoS0L avaAuong yovISwUATWY.

e Aouikn BlomAnpodopikr, Avamopdotacn BLOAOYKWY SOUWV, ovayvwplon MPwTevikoU
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SuTAwpaTog, mpooapuoyn Kal ultépBeon SoUWV OTO XWPO, CUYKPLTLKA TpOTUTIoNoinon e
Bdaon tnv opoAoyia, AykupoBoAnon Sopwv. YIOAOYLOTIKEG MPOUUOTIKEG Kol EPAPUOYES
(avadimiwaon RNA, mpwteivwy).

e Avdluon Mikpoouotolytwv DNA kot 6edopévwy yovidlakng ékdppacnc.

e AvadAluon Bloloylkwv AlKTOwv. MeAétn kal avdluon Stddpopwv TUMwY BloAoykwv
Aktowv onwg: Aiktva Mpwteivikwy AMnAemudpdoswv, Metaypadlkd PuBULOTIKA
Aiktua, Alktua Metaywync Znuatoc, MetafoAkd - Bloxnuika Alktua, KA.

e Neupwvik@ Aiktua otn BlomAnpodopikn (mpdyvwon SoUlKwY Kol AELTOUPYLKWY
XOPOKTNPLOTLKWVY TPWTEIVWV).

BifAoypadia

1. R. Durbin, S. R. Eddy, A. Krogh,Gr. Mitchison, AvaAuan BioAoyikwv AAAnAouyiwy, Emiort.
Erup. . Epipng Ek., Nedio A.E., 11 £kd. 2016. Kwdikog BLBAlou otov ELS0E0: 50657616

2. Neil C. Jones, Pavel A. Pevzner, Etcaywyn otouc AAyoptduouc BiomAnpogoptkrg, Ex6.
KAewddpBuog EME, 1" €k&. 2010. Kwdikog BiBAiov otov EVdofo: 21522

Np600eto ALSOKTIKO YALKO

3. NwkoAdou Xp., YmoAdoyiotikry BioAoyia, ENANVIKA Akodnpaikd HAEKTpOVIKA Zuyypappato
Kol BonBrpota — AmoBetrplo KaAAutog, 2016.

4. Mnaykog M., BiomAnpo@opikr, EAANVIKA AkadnUOikd HAEKTPOVIKA JUYYPOUMOTA KOl
BonBnuata — AnoBetrplo KaAurog, 2016. Kwbikog BiLpAlou otov EUSogo: 59303485

Oswpia NMpooéyyiong | ©4 | A0 | ECTS 5

« Boaowa otoeia Bewplag npooeyyioswv. Oswpnuo Weierstrass.

o Baowd amoteAéopatra PBEATIOTNG TMPOCEYYLONG OE XWPOUG HE vOpua. Ymapén Kat
povadikotnTa.

o MoAuwvupikn mopeppoln (Lagrange—Newton), mapepBoAr pe TUNUATIKA TTOAU WV U ULKEG
ouvaptnoeLg (splines).

o [Mpoogyylon ehayloTwv TETpaywvwVv.

o Kavovikég E€lowoelg. Avamtuypa Fourier. Oswpia opBoywviwv moAvwvUuwV.

o TUmoL aplBuntikng olokAnpwong ek mapepPoing (Newton—Cotes), tumotL tou Gauss,
tumog Tou Romberg.

o [MpoypappaTiopoc Kal HeAETN Twy pebBodwv pe xprion Matlab/Python.

BiBAloypadia

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

2. M. Kohouvtldaxng, Oswpia Mpooeyyiocwv kat Epapuoyéc, Enuewwosts, Mav/uo 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.
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Avvapika Zuotquata | ©4 | A0 | ECTS 5

Autovopa ouothpata uviBwv Alwadopikwv Eflowoswv (2AE) Vo Slactdoswyv, onueia
looppomiog KoL n €uotdBeld Toug, N onuoocia TNG HUN-YPOUUIKOTNTAG. ZUOTAUOTA
TMANOBUCUWY UE OVTAYWVIOTIKEC OXEOeElG TUTou Lotka-Volterra kot AaAAeg¢ edapUOVEG.
XauAtoviavd OCUCTAUATA, TAPAYwYyd OCUOCTHMOTO. TOTKA Kol KN-TOTKA €uoTtabela,
ouvaptnoelg Lyapunov. Meplodikég AUoelg, oplokol kUKAoL Kal to Bewpnua Poincaré-
Bendixson. Edoppoyéc (talavtwtig¢ Van der Pol k.a.). H £wola tng SOMIKAG
euotaBelog/aotabelag. Eloaywyrp otnv évvola twv Slakhadwoswv. Eloaywyr) otn
StakAadwon Hopf.

BiBAoypadia

1. A. Mnouvtng, Auvautika Zuotnuata kat Xaog A’, A. Manaocwtnplou & ZIA, I.LK.E., 1995.
Kwdwog BLBAlou otov EVSoEo: 9617

2. A. Mmouvtng, Auvauika Suotiuarte kat Xaoc B’, EkS. Mav/piov Matpwv, 2001. Kwdikog
BiBAilou otov EUb0E0: 3674

3. J. K. Hale and H. Kogak, Dynamics and Bifurcations. Springer-Verlag, 1991.

4. M. W. Hirsch, S. Smale and R. L. Devaney, Differential Equations, Dynamical Systems &
an Introduction to Chaos. Elsevier- Academic Press, 2004.

5. JoupAag A., Avvauika votniuata kot E@oapuoyéc ue xpnon tou Maple, InUeElWOELS
Mav/pou Noatpwy, 2015.

Np6oOeto ALSAKTIKO YALKO

6. . Bouywatlng kot E. MeAetAibou, Ewcaywyn ota Mn-fpauuika Auvvouika Suotiuara,
EMnvikd Akadnuoika HAektpovikd Juyypdppota kot Bon®nuota — AmoBetrplo
KaAAutog, 2016.

7. Mupulnig L., Avvauika Suotiuata, ENAnvika Akadnpaikd HAEKTpOVIKA ZuyypappaTa Kot
BonBnuata — AnoBetrplo KaAAumog, 2016.

Oswpia BeAtiotonoinong| ©4 | A0 | ECTS 5

o Kuptd oUvola, umepenineda kot Bewpnuata SLOXWPLOMOU KUPTWV OCUVOAWV o€
EukAeideloug xwpoug.

o Akpaia onpeia, Oswpnua Minkowski. MoAUedpa, XOPAKTNPLOUOG akpoiwv onpeiwv
moAuédpou. Edapuoyég otov MPOUULKO TIPOYPOUUATIONOS.

o Kuptég ouvaptroelg, ouvéxela Kal SLodoploludTNTO KUPTWY CUVAPTHCEWY, eAdxLlota
KUPTWV CUVAPTHOEWY TTAVW O KUPTA OUVOAQ, KUPTOG TIPOYPAUUATIOUOG.

« Belktiotonoinon xwpic¢ meploplopols: Avaykaieg Kol LKOVEG CUVBNKEG TPWTNG Kol
Seutépag Tafswc.

o BeAtlotonmoinon pe aviooTKOUG TEPLOPLOpOUG: FeEWUETPLKEC ouvOnkee PBeAtiotou,
ouvlnkeg Fritz John, ouvBnkeg Karush—Kuhn-Tucker (avaykaieg¢ ouvOnkeg a’ taénc,
VEWUETPLKN epunvela, Mpooyylon a’ TAENG HEOW YPALULKOU TIPOYPOUHUATIOUOU, LKAVEG
ouvlnkeg a’ Tagnc).

75



MpoBAnuata BeAtiotonoinong He aAVIOOTIKOUG Kol £€LOWTIKOUG TEPLOPLOUOUG:
EWUETPLKEG AVAYKALEG KL LKAVEG ouVBNKeg, ouvorkec Fritz John kot ocuvBnkeg Karush—
Kuhn—Tucker, avaykaieg kat Lkavég cuvBnkeg a’ Tagng.

BiBAloypadia

A wNnN

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, MaSnuartiky Oswplio BeAtiotomoinong, Exkd. Néwv
Texvoloywwv, 2005. Kwdikog BLBAiou otov Eudofo: 3483

Oswpia Atatapaywv kot Aoytopog MetafoAwv | ©3 | A1 | ECTS5

OQtwpla SlATOPAXWV KAl OCUUMTWIIKA avartiyuota: Kovovikég kal LSLopopdeg
SlatapayEg. poappikd mpoPAnuata Slotipwy  (Bewpia  Rayleigh-Schrodinger).
Mpooéyylon WKB. ZupPBoAopoi O Kol 0, OCUUMTWTLIKA OVOTTUYHOTO, OCUUITTWTLKEC
Suvapooelpég, ABpolon  OQOUUMTWTIKWY  OElpWV.  ACUUTITWTIKO  OVATITUYHO
olokAnpwuoTog: OoAoKAfpwon Katd Tmopayovteg, ouvdaptnon lauppa, ekBetikd
olokAnpwuoa Ei(x) kot AoyaptBuikd oAokAnpwpa li(x), oAokAnpwpa ocuvaptnong
oddaAuatog, pébodoc Laplace kat Afppa Watson, pébodog otaoiung daong, pébodol
COYUATIKOU onueiov kal péBodog TNG Mo amotoung kabddou, ohokArnpwpa Airy,
QOUUTTTWTLKOG UTIOAOYLOMOG 0OPpOLOUATWY. TUVOPUOY OCUUMTWTLKWY QVOTTUYULATWY
Kol Bewpla oplakol otpwpatog. Avwpala onueia  Stadoplkwy  eElOWOEWY,
QOUUMTWTLKG avamtuypata Aboswv, Bewpnua Liouville.

Noylopog petafolwv: MetaBoAr) cuvaptnooeldols, avaykaia cuvernkn yla akpotato,
eflowoelc Euler, ouvaptnoosldy moMwv petafAntwv. MpoPAnupata  elaxiotng
Sladpoung: to MPOPANUA TG Ppoaxlotoxpovou, n apx tou Fermat. MetafoAwkn
mapAaywyog, TpoPAnuata UETOBOAWV O N SLOOTACELS, TOPAUETPKA TPOBARHATA
HETOBOAWY, LOOTIEPLUETPLKO TTPOPBANUA. Tevikr petaBoArn cuvaptnoosldouc, cuvaptnon
Hamilton, ocuvBnkec Weierstrass-Erdmann, kavovikr popdr Kol mpwta oAokAnpwuata
Twv eélowoswv Euler, kavovikol petacxnuatiopol, apxn elaxiotng dpdong, eflowoelg
Euler-Lagrange, €fiowon Hamilton-Jacobi. Oswpnua Noether kat vopol dlatipnonc.
MpoPAnuata pe OSeouolC. TETPAYWVIKA ouvaptnoosldr kot OeUtepn HeTOPOAN
ouvaptnoosldolg, ouvOnkn Legendre, kavég ouvOnkeg yla aocBevy Kol LoXupa
akpotata, avalloiwto oAokAnpwpa tou Hilbert. EQopuoyEC 0 GUOTAUATA LE ATIELPOUG
BaBuolg eAeuBepiag. ME£Bobog Euler, pébodog Ritz, uéBodog Galerkin, péBodog
Kantorovich.

BiBAoypadia

1.

Logan David J., Epapuoouéva Madnuatika, ITE, Mavemn. EkS. KpAtng, 2010. Kwdikdg
BBAiov otov EL60E0: 236
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2. KuBevtidng O., NAoyiouog MetaBoAwv, ExS. ZAtn, 2" €ks., 2005. KwbikogBLBAlou otov
Eudo€o: 11078

3. Kapudag N. I, Aoytouoc MetaBoAwy, EkS. TUoAa, 2013. Kwdikdg BipAiou otov EUSofo:
18548673

4. Bépyadog l., Madnuatikéc MéGobot Quatiknc Il, Ekd. Zuppetpia, 6n €ks., 2004. Kwdikog
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.

L N

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

MopdokAaopatikn Kat YitoAoylotiki Newpetpia | ©3 | A0 | ECTS 5

MopdokAaopaTikd cUVoAa KoL N YeEWUETpiat Toug: Opolotnta, SLOOTACELS, SUVAULKO
ovotnua, emavalapBavouevo cUCTNUA CUVOPTAOEWY, ULyadikn, ovaAutiky Suvaplkn, to
ocUvola Julia kat Mandelbrot, umoloylotikég péBoSOL KATAOKEUNG Kol YPABLKAG
QVaTOpACTACKC TOUG £LG TLG SUO0 KL TLG TPELG SLAOTACELG. 2XeSLAOUOG Kol avAaAuon pebodwv
eMefepyaoiog YEWHUETPKWY SES0UEVWV: YEWUETPLKOL XWpPOoL KOl OAYEBPLKEG AVATTIOPOOTACELG
onuelwyv, guBslwv Kol KAUMUAWV YpopUWY, EMUTESWY, EemMLPAVELWY, K.A., YEWUETPLKOC
Suiopog, UTIOSLALPETELG TOU XWwpPoU Kal Statdatelg emidavelwy, To Oswpnpo ¢ {wvng Kot ot
edpapuoyég Tou, akoAouBieg Davenport — Schinzel kal epoppoyEg autwy, KUPTO TepiPAnua
onueiwv Kat akyoplBuol eelpeong tou, dlaypappata Voronoi kal tplywvicpoi Delaunay,
TPOMOL UTIOAOYLOHOU Twv, AUCEL Ot TpoPANRUaTO yelToviag, TPLywVLIOHOL onueiwv Kot
Slataéewv, epapUoyEg, TEXVIKEG avalntnong ava Teploxn: dEvipa uTodLaipeoNG, TEXVIKEG
Baolopéveg os Tuxala Oelypata, Omwg € — SlkTua KOl € — TIPOOEYYIOELS, TTAPAUETPLKN
avalntnon, €bapUOYEC O POWUTIOTIKA, OPOCN UTIOAOYLOTWY, YPOPLKOC Kal TEXVNTOC
oxeblaouoc.

BiBAloypadia

1. De Berg Mark, Cheong Otfried, Van Krevelt Marc, Overmars Mark, YmoAoyiotikn
lewuetpia — AAyoptduot kat Epapuoyeg. Kwdikog BLBAlou otov ELS0Eo: 12407978

2. Epipng T., Ymodoyiotin lewuetpia: M Zuyxpovn AAyopiSuikn lNpooéyyion. Kwdikog
BBAilou otov EUS0E0: 13936

3. Mnovvtng Av.,, O Oauuaoctog Koouo¢ twv Fractal. Kwdikdg BiBAiou otov EUS0E0:
50659163

4. B. Apakomouloc, MopgokAaouatikry kat Ymodoyiotik) T[ewuetpia: Oswplio Kot
epapuoyéc, Tunua NMAnpodoptkig kat ThAemkowwviwy, E.K.M.A., ABrval, 2005.
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Texvnti Nonpoouvn | ©3 | A0 | ECTS 5

Baowkég €vvoleg. lotopikd dedopéva. Avamapdotaon poBAnpdatwy. AAyoplBuot (tTudAng kot
katevBuvopevng) avalntnong. N'vwon, avanapdotacn yvwong (Aoywkr, SopunpUévn KaVOVeg).
EVOAAOKTIKEG CUANOYLOTLKEG (e aBePaLOTNTA, PE OOADELD). ZUOTAHUATA YVWONG. IXESLOOUOG
EVEPYELWV. AUTOVOUO TIPOYPAUOTA (TPAKTOPEC) KAl KaTtaveunuéva cuothuata TN. Mn
oUUBOALKA Aoyikn (yevetikol alyoplBuol, veupwvika Siktua). Edappoyeég (emefepyaoia
dUOLKAG YAWOOAG, LNXOVLK OPACH, POUTIOTLKA).

BifAoypadia

1. BAaxaBac 1., Kedahac M., Baowkewadng N., Kokkopag @., TakeMapiou H., Teyvnth
Nonuoaouvn. Kwdikog BLBAiou otov Eudofo: 12867416

2. Stuart Russell, Peter Norvig, Texvnt Nonuoouvn: Mia cUyxpovn mpooeyyion. Kwdikog
BiBAiou otov EUS0E0: 13909

ApOuntiki Enidvuon Awadopikwv E§lowoewv | ©3 | E1 | ECTS 5

e AplBuntikn emiluon TPOBANUATWY aPXIKWV ouvOnkwv yla JuvnBelg Aladoplkeg
E€lowoelg (péBobdoL Euler kat Runge—Kutta, moAuBnuatiké¢ péBodOL, AKapmrto
CUOTAUATA KOL OITOAUTH EVCTABDELD).

o AplBunTtikA enilucn cuvopLoKwY IPOPANUATWY SV0 onUeiwy.

o Ewoaywyn otnv apBuntikn emiluon Mepikwv Aladopikwv E€lowoswv pe peBodoug
nenepacuEvwy Stadopwv (e€lowoelg Laplace, Beppodtntag, kupatikn e€icwon).

» Ewoaywyn otig pebddoug Galerkin—menepacpévwy otolxeiwv.

o [Mpoypappatiopdc kat peAétn twv pebodwv pe xprion Matlab/Python.

BiBAloypadia

1. . AkpiBng, B. Aouyalng, Aptduntikéc MéSobdot yia Mepikéc Alapopikég EElowoelc,
lwavvwva, 2005.

2. C. Pozrikidis, AptGuntikéc Yrmodoyiotikéc MéSobot otnv Emiotiun kot tn Mnyavikr). Ex6.
TQO0Aa, 2006. Kwdikog BLBAiou otov ELS0E0: 18548823

3. T. A. AkpiBnc kat B. AovyaAng. Aptduntikéc MeéBodbot yia ZuvnBeic Atapopikec EEICWOELS,
Mav. Ekd. KpNtng, 2n k6., 2015. Kwdikoc BiBAiov otov ELSoEo: 59366690

4. MwoupAic N., ApuSuntikn AvdAuon, 2" €k6., 2017. Kwdwkog BipAlou otov Eudofo:
77112304

5. Zappnc ., Kapakaoidng O., AplBuntikég MEBodol kat EdapuoyEg yia MnyxavikoUg, 4n
£k6., 2017. Kwbikog BLBAiov otov ELS0E0: 68373915

MNp600eto ALSaKTIKO YALKO

6. M. MAgfouoakng. M. XatlnmavteAibng, Apiduntikn Emiducn Mepikwv Alapopikwv
Eélowoewv. HAektpoviko AntoBetriplo KaAAurmog, 2015.
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Oswpia EAéyxou | ©4 | AO | ECTS5

e  MabBnuatikd povtéAa GUGLKWY CUCTNUATWVY.

o Meplypadn cuotnUATwWY PUe cuvaptnon Petadopdc, N Ke popdh XWPOU KOTACTACNG.
o ME£Bobog Segre-Weyr yla thv eupeon TG Jordan popdng evog ypap kol TEAEOTH.

e JUVAPTAOELG TETPOYWVLIKOU Tivaka. uvaptioelg 1(t), 6(t), petaoyxnuatiopog Laplace.
e Tevikn AUon YpaUUIKWY SUVOULIKWY CUCTNHATWY €€QPTNUEVWY ATTO TOV XPOVO.

e AUVOULKOG XaPaAKTNPLOPOC TIOAWVY Kol Hn&evikol Suvapikol cUOTHUOTOC.

o EAey&uotnta, moapatnpnoluoTnIa.

« Ocwpla realisation. Enavatpododotnon.

o Euotdbela (yevikn Bewpla). Oswpriuata Liapunov.

o Kpunipla evotaBbelag yia Mpop ik Auvapika Zuotiuata.

BipAoypadia

1. Bapboulakng A.l., Ewoaywyn otn Malnuatikny Oswpia Snudtwv, ZUOTNUATWY, Kol
EAgyyou, T.A", EkS. TUOAa, 2011. Kwbikdg BLBAlou otov EUS0Eo: 18548653

2. A.-l. Bapbdouhakng, Eioaywyn otn Madnuatikn Oswpio SHUATWY, SUCTNUATWY, Kol
EA€yxou, T.B", EkS. TTlOAa, 2011. Kwbikog BLBAlou otov EUdoo: 18548648

3. Nise, N.S., Juotnuata Autouatou EAyyou, ExS. ®ouvtag, 7n €kd., 2016. Kwdikog BLBAlou
otov Edogo: 59380555

4. Dorf R.C., Bishop R.H., Zuyypova Zuothiuata Autoudtou EAEyyou, ExS. TUOAa, 13n €k4.,
2017. Kwdikog BLBAlou otov ELSofo: 59396181

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

6. ZabczykJ., Mathematical Control Theory — An Introduction, Birkhauser, 2007.

BaOia Mabnon | ©3 | A0 | ECTS 5

BOOIKEC QPXEC TWV VEUPWVIKWV OSIKTUWV KAl TNV UNXAVIKAG uHadnong. Babua Siktua
npooblag tpododotnong, TeEXVIKEG opoaAomoinong kot aAdyoplBuot PBeAtiotomnoinong. Ta
ouvehlktika Siktua, Aettoupyleg ouvéAnéng, ta Babld avatpododotolpeva Siktua, Ta
BaBla Siktua autoevioxuouevng nabnong, ta avadpouika Siktua (RNN, GRU, LSTM). Ot
OQUTOKWAOIKOTIOWNTEG Kal T Tapaywyka Siktua audlopritnong (GAN) wg TEXVIKEG
emPAenopevng Bablag padnong. Napadeiypata ko spoappoyEC o SLAPOPEC TIEPLOXES
OTWG N avaAuon €LkOvVag, N UTIOAOYLOTIKN Opacon Kal n enetepyacio GuoLkng yAwooag.

BiBAoypadia

1. Charu C. Aggarwal, Nevpwvika Aiktva kat Batha Madnon, Ekddoelg MPHIOPIOX
XPY2O:TOMOY ®OYNTAZ 1n/2020, Kwbikog BiBAiou otov EUS0Eo: 94691948
2. Goodfellow I., Bengio Y., Courville A., Deep Learning, MIT Press (free online), 2016.
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E§opuén kot Avaluon Aedopévwv Meyalov Oykou | ©3 | A0 | ECTS 5

Mpadikn amelkovion kot epiAnyn Sedopévwy peyalou Oykou.

H kavovikn katavoprn. Mpaupikol cuvbuacpol Tuxaiwv petafAnTtwy. FpoppLKy avaAuon
Slakpioswv. TulAtnon yla TNV EKTLULNGCN TOU T0oc0oTol opAAPATOC.

AAlyoplBuoL emiPAenopevng pabnong. naive Bayes, kNN, Support Vector Machine
(SVM), ocuvbuaotikég uébobdol.

Ouadormoinon. Tafwounon texvikwy opadormnoinong. MéBodol opadomnoinong pe Baon
1o Kévipo Bapoug (k-means), Lepapyikr opadomoinon (CUyXWVEUTIKA Kot SLXaoTiKn),
opadornoinon Baclopévn otnv tukvotnta (DBSCAN).

Elcaywyn oTnv avaAuon MPWIEUOUCWY CUVIOTWOWVY Kol EGAPUOYEG.

Meilwon Sidotaong oe dedopéva peyalou oykou (Tuxaieg MpoPoArég, MapdAAnAeg
HEBodol). Melwon Sldotaong yla tnv opadonoinon.

E€0pUEN TPOTUTIWYV YLO TNV AVOYVWPELON KOWVWVLKAG cupnepldopdg oto Stadiktuo.
E€0pun mpotunwy o dedopéva Kelwevou Heyahou Oykou. Katnyoplomoinon apxeiwv
KELLEVOU Kal ypriyopn avalitnon.

Edappoyég otn Blolatplkn, yoviSlokeg ekbpaoelc mAnBuopwy, e€6puén os akolouBiec.

BiBAoypadia

1. M.H. Dunham, Data Mining, Etcaywyika kat Mponyuéva Géuata EESpuénc MNvwong amo

Agbouéva, Exb. EKAOZEIZ NEQN TEXNOAOTIQON IAIQTIKH KEQAAAIOYXIKH ETAIPEIA, 1n
£kb., 2004. Kwbikog BLpAiou otov EudoEo: 395

. AN. Navomoulog — . MavwAdnoudog, Eioaywyn otnv EEOpuén Acdouévwv kat TiG

Amo9nkeg Aedougvwy. Kwbdikog BLBAlou otov ELS0Eo: 3079

M.J. Zaki, M.JR. Wagner, Eéopuén kat AvaAuon Asdouévwv: BaolKEC EVVOLEC Kol
aAyopiBuot. Kwdikog BBAiou otov ELS0Eo: 68386089

Tan Pang — Ning, Steinbach Michael, Kumar Vipin, Etoaywyn otnv €£6puvén Sedouévwy.
Kwbkoc BLpAlou otov EUSoEo: 18549105

Hastie, T., Tibshirani, R. and Friedman, J., The Elements of Statistical Learning: Data
Mining, Inference, and Prediction, Springer, 2nd Edition, 2011.

J. Gareth, D. Witten, Tr. Hastie and R. Tibshirani, An Introduction to Statistical Learning
with Applications in R, Springer, 2013.

Etocaywyn otn Mafnuatiki Bodoyia | ©4 | A0 | ECTS 5

Eloaywyn otnv  pabnuatik povtelomoinon BLOAOYIKWY CUCTNUATWV: Movo-
mANBuoLaKA pabnuatika poviéAa e€€AEnc-n e¢iowaon Malthus. H Aoylotikn e€iowon pe
ouykoulén.

Atakpltd povo-mAnBuopaka povtéa. Edapuoyég: Movo-mAnBuouka povteda eEENLENG
KOPKLVLKWV KUTTAPWV.

Elcaywy oe ouvexy pobnuatikd povtéda aAAnAemdpwviwv mAnBuopwv: Movtéha
KuvnyoL BnpAauUaATOC Kol LOVTEAD OVTAYWVLOUOU.
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Mn-ypaUUIKA cUuCoTHUOTA OTo enimedo kol epappoyeg otn Mabnuatikr Bloloyia:
MaBnuatikd HovtéAa xnuikwv avtdpacewv: H avtipaon Belousov-Zhabotinsky. To
ovotnua Se’lkov kat o KUkAoG Tou {axdpou.

MaBnuatika PoVTEAD HETAS00NE TTAALWY OTOUC VEUPWVEC.

O unxaviopog tng dwaxuong kat MabBnuatiky BloAoyia: Eloaywyrny o€ pabnuatika
povtéda Mepikwv Aladopikwv EElowoswv.

Obevovta kupata kot edpapuoyes otn Mabnuatiky BioAoyia. Edapuoyni: H e€lowon
Fisher-Kolmogorov.

EMOUMNTEG TPOATAUTOVMEVEG YVWOELG: Auvaplkd Jvothpato, Meplkéc Aladoplkeg
E€lowoslc.

BipAoypadia

1. D. S. Jones, M. J. Plank and B.D. Sleeman, Differential Equations and Mathematical

Biology, CRC Press, Taylor and Francis Group, 2009.

NpdoBeto ALSaKTIKO YALKO

2. Kopnvéag, ., Xappavéapng, E., Madnuatikn Movtedomoinon. L0véeopog EAANVIKWY

Axkadnuaikwv BipAobnkwy, 2016. Alabéouo oto: http://hdl.handle.net/11419/6325.

OMokAnpwrtikég E§lowaosig | ©4 | A0 | ECTS 5

Tafwvounon twv OAoKANPWTIKWY EElowoewv. MePLKEG GNUAVTLIKEC TAUTOTNTEG. Avaywyn
TIPOPBANUATWY 0 OAOKANPWTLKEG EELOWOELC.

OhokAnpwrtikoi Metaoynuatiopoi: Metaoxnuotiopol Laplace, Metaoyxnuotiopot Laplace
LEPLKWV €KWV ouvapthoewy, £dapuoyéC Twv Metaoyxnuatiopwyv Laplace oTig
Aladopikég E€lowaoelg. AAAoL OAokAnpwrtikol Metaoxnuatiopot (Fourier, Hilbert, Mellin).
OhokAnpwtikég E€lowoelg Volterra: OAokAnpwrtikég E€lowoelg Volterra B’ eldoug, elpég
Neumann, M£6o&og Twv dtadoxikwyv mpooeyyiocewv, MéBodog tou MetaoynUaTLoUOU
Laplace, Nupnvoc dtadopdg, OhokAnpwtikég E€lowoelg Volterra o’ eidoug.
OMokAnpwtikég E€lowoelg Fredholm: Eflowoelg pe Siaywpiowpo muprva, Fredholm
Alternative. OAokAnpwTtikéG e€lowaoelg Fredholm pe cuppetpikd mupnva, KAaotki Oswpla
Fredholm.

Juvaptnoelg Green: Mn opoyeveic ouvnBelg dladopikéc eflowoelg, Kataokeun twv
Zuvaptnocwyv Green.

Yrnopén twv AUoswv-Baolkd Otswprjpota otabepol onueiou: Xwpot Banach, Xwpot
Hilbert, Bewpnua otabepol onpeiov tou Banach, ebappoyeg oe mpoPARUATA ApPXLKWV
TILWV Yyl OAOKANPWTKEG e€€lowoelg. Opaypévol ypappikol TEAEOTEG, ZUUTAYELG Kal
TMANPwWG ouvexelc Tteleotég, Edapupoyég oe  TMpoPARUATO  QPXIKWVYV  THWY  yld
OAOKANPWTLIKEG EELOWOELC.
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BiBAloypadia

1.

o v kW

Ntouylag 2. K., OdokAnpwrtikég Eélowoelc, ExS. uppetpia, 2010. Kwbikdg BiBAiov otov
Ev60&o: 45463

Jadapikag M. A., OlokAnpwtikéc Eéiowoetg, ExS. Mav/uiouv Matpwv, 2009. KwdLkog
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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MaOnuata Emdoyng ®uoikig (ED)

Fevikn Quown |l | ©3 | A1 | ECTS5

Mnxaviki: (o) Kwnuatik oe pla kot SUo Slaoctdoelg, cuotiuata avadopdg Kot
YOAAQLIKOG HETAOXNUATIONOG, KUKALKN Kivnon, oxetikn kivnon. (B) Auvopukr kat vopol
tou Neltwva, TR, YPOAMMLKA opun, Statnpnon opung. Baputnta kot vOHOG TNng
MNaykooutag EAENG. (v) Epyo Kal evépyela, KNtk Kol SUVAULKA EVEPyELa, dlatrpnon
evépyelag, kpoUoelg (8) duvapikn otepeol ocwpartog, pomn adpavelag, otpodopn,
Slatripnon otpodopung, mepLotpodr oTEPEOD CWUATOC, KIVNTLKA EVEPYELA TIEPLOTPODNCG,
KUALon.

TaAavtwoelg kat KOpata: EAe00epn TaAdvtwon Kal armAr apUovLKni Kivnon, Hadnuoatiko
Kol GUOLKO EKKPEUEC, UTEPBEON QPUOVIKWY KLWVNOEWV, TOAQVTIWOEL, HE amooBeon,
£€QVAYKAOUEVEG TOAAVTIWOELS, OUVTOVIOMOG. Kupatikny Kivnon, emineda kol odalpkd
KOMOTA, NXNTIKA KOPOTA KoL aKouoTikh, ¢otwvopevo Doppler, emalnAia kot otdoipa
kOuaTa.

Oepuoduvapikn: Ospuokpacio Kol WSaviKO aéplo, KNIk Bewpla agpiwv, Katavoun
Maxwell, sowtepikn evépyela, BeppoXwWPNTIKOTNTA, TIPAYUOATIKA OEPLA, KOTOUOTATIKEG
€€LOWOELC LOOVIKWY KOl TIPAYHATIKWY aepiwy, KNtk Bewpla agpiwv, 1og¢ vouog tng
OepUOSUVALKAG, OVTIOTPEMTEG KoL [N OVTIOTPEMTEG Sladlkaoieg, evipomia Kot
BeppotnTa, 206 VOLOG TNG OEPUOSUVALKAG.

BiBAoypadia

1.

Halliday D., Resnick R., Walker J., Quoikn (Mnyxavikn, Kuuatikn, Ogpuoduvouikn,
HAektpouayvntioudg, Ontikn), ExS. Gutenberg, 2014. Kwbikog PBipAiou otov EUSofo:
41959145

. Serway R.A., Jewett J.W. Quoiwkn yla €emoTHUOVEC KoL pnyoavikous (Mnyxavikr,

Tadavtwoelc kat Mnyavika Kouata, Ospuoduvapikl, Ixetikotnta), Ekd. KAewddapBuog,
8n €kd., 2012. Kwdikdg BipAiou otov Eudogo: 22750100

. Giancoli C. D., Quaikn - Apxéc kat Epapuoyég, ExS. TUOAa, 7n €k6., 2018. Kwdikog

BiBAiou otov EUS0E0: 59415176

Feynman R., Leighton R., Sands M., Ot étaAééeic uaotkrc tou Feynman (Mnxovikn-
AktivoBoAia-Oepuotnta), t. A, ExkS. TUoOAa, 2009. Kwdikdg BLPAiou otov EUdoo:
18549085

Kittel C., Knight W. D., Ruderman, M. A., Helmholz A. C., Moyer B. J., Mnxavikr, Noav. EkS.
E.M.NM., 1998. Kwdikog BLBAlou otov EUdofo: 32761
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Metewpoloyia | ©3 | AO| E1 | ECTS 5

Elcaywylkég €vvoleg Kal Paoikég mapauetpol: H atpocdalpa tng g, Méyebog tng
atpoodalpag, Ivotacn Katwiepng atuoodalpag, HAwakn kat Mvn  aktofolia,
Oepuotnta, Oepuokpaocia, Atpoodatplkn nieon, Avepog, Yypaola, YETOG.
Oeppoduvauik tng atpoodalpag: Kataotatikn efiowon, Mpwtog BepUoOSUVOMLKOG
vOuoc, ASLaBatikég HeTaBoAég otnv atpoodalpa, AuvnTiky Bepuokpaacia.

Auvapikn g atpoodalpag: NpayUatikeég Kot patvopeveg SUVALELS oTNV aTUOodALpQ,
Yépootartikn e€lowaon, Newduvapko, Nrewduvapko vog, E¢iocwaon maxoug 6TPWHOTOG.
Kwnuatikn tng atpoocdalpoc: NFewotpodikog avepog, AVEUOG OTO ATHOODALPLKO OPLOKO
oTpwia, Mevikrn Kukhodopia tTng atpdadatpac.

Ztatiki NG atpoodatpag: Katakopudn Beppofabuida, Daoelg vepol kat AavBdvouoa
BepuodtnTa, =npn kat vypn adtapatiky Bepuofabuida, Evotabela-aotdbela.

NEdn: Tafvounon twv vedwv, Aopudoplkn ThAemiokonnon vebwv, ELOOYWYLKEG EVVOLEG
ULKpODUOLKAG TV VEDWVY, IXNUATIOUOC BPOoX0oTAYOVWY Kol TTOyOKPUOTAAAWV.

Epyaotnplako HEPOG ££L (6) aoKNOEWV:

Enefepyaoio LeTEWPOAOYIKWY SESOUEVWV.
Meplypadr LETEWPOAOYLKWVY XOPTWV.
AvaAuon KOLpLKWV GOLVOUEVWV.

BiBAloypadia

1.

Jayxoapavoyhou X. ., Makpoyiavvng T. |., Fevikny uetewpodoyia, ExS. ZAtn, 1" €k6.,
1998. Kwdikoc BLPAiou otov EUSoEo: 11142

Makpoylavvng T, Zoxoopdvoylou X.2., Madnuata levikni¢ Metewpodoyiag, EKS.
XAPIZ M.E.M.E., 3" £k6., 2004. Kwb1kog BLBAlou otov ELS0E0: 6808

. OAOkag AA., Malnuata Metewpoldoyiag kat KAwatodoyiag, ExS. ZAtn, 2n €k6., 1997.

Kwdwog BLBAlou otov EVdoo: 11083
Metagac A., Mnaptlwkag A., Etoaywyn otn Avvapuik Metewpoldoyia, EkS. M. Mapikou,
2012. Kwdikog BLpAlou otov EVS0E0: 22768957

Np6oOeto ALSAKTIKO YALKO

5.

Katoaddadog M., Mavpopatidng H., Eloaywyn atn @QUOLKN THC ATUOGQALPAC KAl THV
KAwpatiky AAAayn, EANANViKa Akadnuaikd HAektpovikd Zuyypdupata kot Bonbiuarta -
AmnoBetrpto KaAAutocg, 2015.

NepBaArovtikn Quowkn | @4 | AO | ECTS 5

MpoéAeuaon, cvotaon Kot PUOLKEG LBLOTNTEC TOU afpa. Ekdpaon Tng moodtntag Twv
OUCTOTIKWV OTnV atpocdalpa. looppomia otn oUOTAON TWV OEPIWV CUCTATIKWV.
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Aladuyn agplwv oto dlaotnua.

e Ogppoduvapikn tne atpocdalpag: Nopol twv agpiwv. MetaBoAr ¢ mukvoTtnTaAg Kal
Tiieong pe to uog. Ydpootatikn eélowon.

e AmAd atupoodalpikd umodelypata. AdStafatikég Siepyaoieg. YWOUETPIKA KALHAKO TNG
niieong. Y&pootatiky efiowon yla SlodOoPETIKA CUOTATIKA. AldXwplopog aegplwv
CUOTATLKWV. ATLOODALPLKES TIEPLOXEG.

¢ DUoN Kal XOPOKTNPLOTIKA TNG OKTWVOPBOALOC TOU AALOU, TNG YNG KAl TNG aTuoodalpag.
AKTIVOUETPIKA MEYVEDN. Edoppoy) Twv VOHwV TOU MEAAVOC OWHATOC. Ekmounn
aKkToBoAlag amo mpaypatikd cwua. Evepyog Beppokpacio.

e Boowkégc oapxéc TG OLadoong HOVOXPWHATIKAG oKTtwoPoAlag otnv atuocdalpa
(amoppodnon - okédaon). Omtikd Babog. MetaBoAn tng anoppddnong aktvoBoliag pe
To Uog. Oswpia Tou Chapman.

¢ looppomia aktivoPBoliag nAtakr —yrAwng aktwvoBoAiag. To patvopevo tou Beppoknmiou.

e Eflowon tng kivnong aéplag palag. Auvapel; oe TepPLOoTPEPOPEVO cUoTnua. AUvaun
BapoPabuidag, Oavopeves SUVALELG. ELOLKA CUCTAOTO CUVTETAYLEVWV.

o [EWOTPOLKOC AVENOG. OEpULKOC Avepog. Mevikn kKukAodopia Tt atpocdalpag.

e Evepyelokég eflowoelg katd tnv kivnon oaéplag paloc. Eflowon tng ouvéxelag.
Katakopudog dvepoc.

e MEéEB0bS0G Twv Slatapoywv. ATHoodalplkd KUpata. STPoBIALOUOG. Opoypadikd KUpata.
KOpuata Rossby.

e Ewaywyn. KAipakeg mepiBarloviikwy mpofAnuatwy. Qwtoxnulky pumavon ooTIKWY
TEPLOXWV: AlTLa, XOPOKTNPLOTLKA, ETILITTWOELG.

e [Mepiudepelakn pumavon - ofvn amoBbeon: Tlevikd. QuolkoxnUkEG Slepyaoieg
nepldpePELAKNG pumavong. EMmTwoelg ota 8Aon Kol ot KOAALEPYELEG, OTA USATLKA
OLKOOUOTAMOTA KoL OTo Ktiplo. MeydAncg kAipakag petadopd aéplwv pUTIWV OTNV
Eupwrn.

o KApatiky oAMlayn: Exmoumég Beppoknmikwyv oepiwv. O poAo¢ twv AlwpoUpevwY
Jwpotdiwy. Emumtwoelg g KALATkAG oAAayng. MeMovtikég mpoPoléc. Alebveig
ouvOnKec.

BifAoypadia

1. Zepedog X., Etoaywyika Madnuata otn Quoikn tng Atuooeaipac, Eks. Nanacwtnpiou
& YIA O.E., 2009. Kwdwog BLBAlou otov EVS0E0: 9636

2. Nalapibng M., Atuoopaipikn Purtavon ue Stolyeio MetewpoAdoyiag, Ekd. A. T{OAa & Yiol
A.E., 2010. Kwbikog BLBAlou otov EUS0E0: 18548841

3. Kaoowpévog M., Quotkn MNeptBaiiovtog, EkS. KheldapBuog, 2017. Kwdikog BLBAiou otov
Eu60&o: 68386041

Np600Oeto ALSOKTIKO YALKO

4. Katcadadog M., Mauvpopatidng H., Eioaywyn otn @uoikn t¢ ATUOOQ@AIPOC KoL THV
KAwwatikn AAAayn, EAAnvik@ Akadnpaikd HAektpovikd Zuyypdupota kot Bonbnuata -
AmnoBetrplo KaAAutocg, 2016.

5. XaAdounng X., Etoaywyn otnv Atuoo@aiptkry Quotkr, ENAnvika Akadnuaikd HAektpovika
Juyypaupata Kot BonBriuata - AmoBetrplo KaAurocg, 2016.
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Zewopoloyia | ©4 | A0 | ECTS5

Elcaywyn otn Zelopoloyia

Jtolxela Bewplog eAaoTikdTNTOC

Jtolxeia Bewpliag EAAOTIKWV KUUATWY

Tdon kal mopapopdwon - EAaotikd kKO pata xwpou

Opyava avaypadng Twv OELCUWY

JelOMKA KOpaTa Kal S1Ad00n AUTWV 0TO E0WTEPLKO TNE VNG

JelopopEeTpla - NPoaSLOPLOUOC TWY CUVIETOYHUEVWY TN ECTLOC TOU OelopoU -MéyeBog Kalt
EVEPYELN CELOHWV.

H yéveon Twv oelopwyv - TpOTIOL Kal aitia YEVESNG TWV OELCUWV. XWPLKN KATOVOUN Twv
CELOMWV XPOVIKA KOTOVOUN TNG OEOPLKAG Spaong. Epunvelo tng yéveong Kot tng
XWPOXPOVLKNG KATAVOUNG

Mpoyvwon Twv CELoUWY

MOKPOOKOTIKA OTMOTEAECUATA TWV OELOUWY. ATOTEAECUOTA TWV CELWORWY oTo £€6adog,
otn Bahacoa, oto vepd, OTLG KATAOKEVEG. EMiSpacn Twv OelopwY oToug avBpwrou Kal
ota {wa.

Texvntég SovnoeLg

Yelopoloyia tng oeARvng

MapAUETPOL TOU CELOWLKOU PYHUATOC KAl OELOULKEG HEBoSOL KaBopLoHOU TOUG

BiBAloypadia

1.

Toehéving A., levikn Setouodoyia, T.A, EkS. Liberal Books, 2016. Kwdwkog BiBAiou otov
Eu60o&o: 59395397

Manaldaxog B.K., Kapakaiong I.@., Xat{ndnuntpiou N.M. Etoaywyn otn Zetouoloyia, EkS.
Zntn, 2005. Kwdikog BLBAlou otov EuSoEo: 11254

Toeléving A., ZUyxpovn Zetouoldoyia, T.A., EkS. Noamaocwtnpiou,1997. Kwdikdg BiBAiou
otov Eubogo: 9773

Fevikn Quown Il | ©3 | A1 | ECTS5

HAektpopayvntiopog: Nopog Coulomb, nAektpikd mebio kot Suvapiko, pon nAektplkol
nedlou kal vopog Gauss, KATavopég ¢doptiou, aywyol oe NAEKTpoOoTATIKY LooppoTiia,
XWPNTLKOTNTA Kol SLINAEKTPLKA, EVEPYELA QTOONKEVUEVN OE NAEKTPLKO TESLO, NAEKTPLKO
peVUA KAl avTioTaon, KUKAWHOTA cuvexoUlg peupartog kat kavoveg Kirchhoff, ddption
TIUKVWTH. 1810TtNTeG payvntikol mediou kat kivnon doptiou oe autd. Avvaun Laplace.
AlUvapn os pevpotodopo aywyo. Mnyég payvntikol mediou. Nopog Biot-Savart. Nopog
Ampere, Nopo¢ Gauss OTo payvnTlopd. Emaywyn kot vopog Faraday. Autemaywyn.
Evépyela payvntikoU mediou. HAekTtplkéC TOAAVTIWOELS. KuKAwpOTO £VOAAXCOOUEVOU
pevparoc. Pevpa petatomniong, elowoelg Maxwell, nAektpopayvntika KO pata.

ontkn: Quon tou GWTOG. MEWUETPLKA OMTIKA: avakAacn, StaBAacn, vouog tou Snell,
OXNUOTIOPOG eldwAou, katomtpa, Aemtol dakol kal epappoyéG. Kupatiky omtkn: apxn
tou Huygens, nepiBAaon kat cupPoAr], meipapa SUTANG oxloUng Tou Young, epiBAaon
QO OTEVEC OXLOUEG, OTTLKO Ppayua teplBAaong, Staomopd kat okédaon. MoAwon.
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BiBAloypadia

1.

Halliday D., Resnick R., Walker J., Quaoikn (Mnyxavikn, Kuuoartikn, Oegpuoduvouikn,
HAektpouayvntioudg, Omtikn), ExS. Gutenberg, 2014. Kwdikdg BipAiov otov EUdofo:
41959145

Serway R.A., Jewett J.W., Quotki yia emotriiuoves kot unyovikous (HAektplouog kat
Mayvntiouos, @wg kar Omtikn, J0yxpovn Quoikry), Ekd. KAewdapBpog, 8n €ks., 2013.
Kwdwog BLBAlou otov EUdoEo: 22750112

. Giancoli C. D., Quoiwkn - Apxéc kat E@apuoyég, ExS. TUOAa, 7n €x6., 2018. Kwbikog

BBAiou otov EL60E0: 59415176

Feynman R., Leighton R., Sands M., Ot O&waAééel¢ @uaokric tou Feynman
(HAektpouayvntiouoc kat YAn), T. B, EkS. T{oAa, 2010. Kwdwog BiBAiou otov Eudoo:
18549000

. Griffiths J. David, Etoaywyn otnv HAektpobuvaikr (o évav topo), ITE, Mav. ExS. KpAtng,

2012. Kwdwkog BiLBAlou otov ESoEo: 22691598

Ewcaywyn otn Zuyxpovn Quowkn | ©4 | A0 | ECTS 5

H kBavtiki Bswpnon tou dwtog: AxtivoBoAia pélavog cwpatog, vopog Rayleigh-
Jeans, vopog Planck, d¢wtonAektpikd dawoduevo, dawopevo Compton,
CUUMANPWHATLKOTNTA KUUOTOG-owpaTLdiou.

H kBavtiki Oewpnon t¢ UANG: To MAQVNTIKO HOVTEAO Tou atopou, Bewpia Bohr,
UAka kOpata de Broglie, neipapo Davisson-Germer, opddeg KUHATWY Kal dloomopa,
opxn NG afePfatdotnrag B£onc-opung Kot XpOvou-gvépyelag, OSUTOHOG KUPATOC-
owpatidiou, kBaviwon Bohr-Sommerfeld.

Ocepeliwon ™G KBavikAg Ppuokng: Epunveio Born, kupatoocuvaptnon elslBepou
owpatdiou kat e€lowon Schrodinger, cwpatiblo o KOUTI, OTATIOTIK onpaAcla TNG
KUMOTOOUVAPTNONG KAl TIOPOTNPACLUA UEVEDN, OVOUEVOUEVEG TIUEG, OKOAOTATL
SuvauikoU, ¢pdayua  Suvauikol, OwHATIOIO0 Ot KOUTL, QPHOVIKOG TAAAVIWTAG,
dawvopevo onpayyag.

Atopa pe €va  nAektpovio: Atopo ULdpoydvou, KBaviwon otpodopunc,
KUMOTOOUVAPTNGN UTIO KEVTPIKEG SUVAUELG, EVEPYELAKEG O0TAOUEG, datvopevo Zeeman
Kol melpapa Stern-Gerlach, spin nAektpoviou, aAAnAenidpaon spin-TpoxLag.

Atopa pe TMOAAG nAeKTpoOvia: ATouo nAlou, amayopeuTikn opxrn Ttou Pauli,
NAEKTPOVLIKA Soun atopwy, c0leuén L-S, meplodiko cuoTnHa, aKTiveg X.

Ztatiotiky Quotkn): Katavoury Maxwell-Boltzmann, kBavtikr) otatiotikr Bose-Einstein
Kal aéplo pwrtoviwv, kBavtiky otatlotikr) Fermi-Dirac kot eAeUBepa NAEKTPOVIO TWV
UETAAAWV.

Laser: Amoppodnon, auBopuntn kol €EAVAYKAOUEVN EKMOUTY), avaotpodn
mANnBuouwy Kal Asttoupyla Tou Laser, epopuoyEC.

BiBAloypadia

1. Serway R. A, Moses C. J.,, Moyer C. A., Z0yxpovn Quaikn, Nav. Ekd. Kpntng, 2009.
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Kwbkdc BiLpAiou otov EUdSogo: 301

. Tpaxavag 2., Ztoxeiwdne KBavtikny Quotkr, Nav. Ekd. Kpntng, 2012. Kwdikog BiBAiou

otov EU60€0: 22691137

Krane K., Zuyxpovn @uoikr, EkS. Broken Hill, 2019. Kwdwog BiBAiov otov EUdofo:
86053252

BeAyakng M., Zuyypovn Quaiki, EkS. Mav/ulou Noatpwv, 2014. Kwdikog BBAiov otov
Eubofo: 38102874

Beiser A., Suyxpovn Quotkn, EkS. Aapdavoc, 2001. Kwbikog BLBAiou otov Eudofo: 32034

Oswpntik Mnxavikn | ©3 | A1 | ECTS5

Oepellwdelg €vvoleg: Mnxavikry UALKOU ONUEIOU KAl OUCTAUOTOC UALKKWY CnUElwv,
Sdeopol, apxn D’Alembert, cuvaptnon Lagrange.

Apxnn Hamilton, eflowoelg Euler-Lagrange, ouvdaptnon evépyelag Kkal Slatnpnon
EVEPYELOAG.

Keviplké¢ OSUVAMELS Kol KEVTPLKA OUVOULKA, OUVAUELS avTloTPOdOU TETPAYWVOU,
npoPANpa twv SVo ocwpdtwv (MpoBAnua Kepler), Bswpnua Bertrand, okédaon,
TPOBANUA TWV TPLWV CWUATWV.

Kwnuoatikp Tou amoAUtwg otepeol ocwpatog: OpBoywviol HETAoXNUOTIOMOL, Ywvieg
Euler, mapauetpol Cayley-Klein, Bewpnua Euler, MemepaouEVEG KOL ATIELPOOTEC OTPODEC,
Suvapn Coriolis.

Auvapiki Tou amoAUTwWG oTEPEOY CWHATOG: ITPODOPUN KAL KIVNTLKI EVEPYELQ, TOVUOTIG
Kal pomn adpavelag, €€lowoelg kivnong Euler, OUUUETPLKOG OTPOPOG. UETOMTWILKN
Kivnon.

MILKP£G TAAOVTWOELG.

E€lowoelg kivnong Hamilton kal petaoxnuotiopol Legendre, KUKALKEC CUVTETOYHEVEG,
apxn ehayxiotng dpaonc.

BiBAloypadia

1.

H. Goldstein, Ch. P. Poole, J. L. Safko, KAaotkn Mnyavikn, EkS. Qouvtag, 3" €k6., 2018.
Kwdwog BLBAlou otov EVdoEo: 77108309

lwavvou M., AmootoAdtog 0., Oswpntiky Mnyaviki, EkS. E.K.M.A., 2" k8., 2007. Kwdikog
BiBAiou otov EUS0E0: 68401837

Kibble T. W. B., Berkshire, F. H., KAaowkj Mnyavikr, MNav. EkS. Kpntng, 2012. Kwdikog
BiBAiou otov EUS0E0: 22695091

Tolykavog X. Kavapng, Etoaywyn otn Oewpntikn Mnyxavikrn, ExkS. Unibooks, 2017.
Kwdkd¢ BLBAlou otov Eudogo: 68402150

. Xat{ndnuntpiou ., Oswpntikn Mnyavikn, ExS. Maxoudn, 2013. Kwdwog BLBAlov otov

Eubofo: 33153244

Np6oOeto ALSAKTIKO YALKO

6.

Lanczos C., The Variational Principles of Mechanics, 4th ed., Dover, 1986.
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MaBnuatikn Quowkn | | ©3 | A2 | ECTS6

Tavuotég: Evvola tou kopteolavol TavuoTr, TAVUoTEG SeUTepnG, TPITNG, KAl avWTEPNG
TANG, HETAOXNUATIOMOL TAVUOTWY, SUASIKO YIVOUEVO, YEVIKEUUEVOL TAVUOTEC, YEVLIKOL
HUETAOXNUOTIOUOL OUVIETAYUEVWY, OVOAAOLOTNTA TOVUOTIKWY €£ELOWOEWV. TAVUOTLKA
ANyeBpa, TAVUOTLKA) OUGCTOAN, avoywyr O€ KUPLOUG AEOVEG, TAVUOTIKA avaAloiwTta.
Weubotavuotes. Tavuotik Avaiuon. Z0pBoAa Christoffel, mapdAAnAn petadopd kat
ouvaAloiwtn apaywylon. TavuoTtka media, YEwSALoLOKEG KAUTIUAEC Kol YEWSALOLOKEG
OUVTETOYUEVEG. Tavuotng Kaumulotntag Riemann kot aAyePplkég 8LOTNTEG TOU,
TavuothG kol Pabuwto Ricci, tautotnteg Bianchi. Edappoyég amdé tn Bewpla
ehaoTIKOTNTOG, TNV USpoSuvaulkn, Kot tn Bewpntiky pnxaviki. Edapuoyég amo tn
YEVIK Bewpla TNG OXETIKOTNTOG.

Mepikég Aladoplkéc ESlowoslg KUHAtog Kal Ogpuotntag: papulkec Stadoplkég
eflowoelc peplkwv Tapaywywv Seltepng taéng. Avon tng eflowong Laplace:
SLOXWPLOUOG TWV PETABANTWVY.

-Movodiaotatn kupatikn e€lowon kal eiowon dtadoong BepuoTnNTAG: SLAXWPLOUOG TWV
peTaBAnTwv, AVCELC LE TIOLKIAEC CUVOPLOKEG GUVONKEG.

-Aldlaotatn kupatikn eélowon kot eélowon Stadoong BepudtnTag: SLAXWPLOPOE TWV
petaBANTWY, AUOELG e TTOIKIAEG CUVOPLAKEG CUVONKEC.

EMOUMNTEG MPOATMAUTOUMEVEG YVWOELG: OswpnTik Mnxavikn, Aladoplky Mewpetpla Twv
KapumuAwv kot twv Emipavewwv, Awadoptky lewpetpio MoAlamAotAtwy, Aladoplkég
E€lowoselc.

BiBAoypadia

1.

ApaBag N., Kapteotavoi Tavuotég, Mav. EkS. Osoocahiiag, 2005. Kwdikog BLBAlou otov
EU60&0: 68392563.

Borisenko A. I., Tarapov |. E., Atavuouartikr kat Tavuotiky AvaAuon, ExS. @ouvtag, 2"
£k6., 2017. Kwbikog BLPAiou otov ELS0Eo: 11173

Lass H., Atavuouatikn kat Tavuotikn Avadvon, Ekd. @ouvtag, 2" €kd., 2017. Kwdikog
BBAiou otov EUS0E0: 11172

HAWMouAog E.-A., AnuntpomoUAou-WwuomoUAou A., AAyeBplko¢ TavUoTIKOG AoyLoudg,
EkS. Zntn, 1992. Kwdikog BLPAiou otov EUSoEo: 10956

HALOTouAog E.-A., TouAn - Avdpéou @., Etoaywyr otn Mewuetpio tou Riemann, ExS. ZATn,
1985. Kwdikoc BLpAiou otov EUSofo: 11249.

Tai L. Chow, Madnuatikéc uédodor yia Quoikoug, Kwdwog BipAiou otov Eubofo:
77108681

KapayxdaAiog I., Aoukdnoulog B., Eélowoelg tne Madnuatikng Quaotkrg, Kwdikog BipAlou
otov EUS0€o: 50659200

NpAdcBeto ALSaKTIKO YALKO

8.

9.

ApBavitoyewpyog A., lewuetpia MoAdamAotitwy, EAANVIKG Akadnpaikd HAEKTpOVIKA
Juyypauparta Kot BonBriuata - AmoBetrplo KaAurog, 2015.
Abraham R., Marsden J. E., Ratiu T., Manifolds, Tensor Analysis, and Applications,
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Springer, 1988.

10.Bishop R.L., Goldberg S.I., Tensor Analysis on Manifolds, Dover, 1980.

11.Schutz B. F., Geometrical Methods of Mathematical Physics, Cambridge Univ. Press,
1982.

12.0’ Neill B., Semi-Riemannian Geometry - with Applications to Relativity, Academic Press,
1983.

MaBnuatikq Quowkn Il | ©4 | A0 | ECTS 5

¢ Eloaywyn oTn CUUMAEKTIKN YEWMETPLA KOl TN YEWWUETpla Poisson.

¢ Kavovikol petaoynuotiopol kat aykUAeg Poisson.

e JuppeTpieg Kal Oswpnua Noether.

e Mnyxavikn Lagrange kot ebamtopevn SEopn.

e Mnyxavikrj Hamilton kat cuvedantopevn d€opn.

e Alavuopatika niedia Hamilton.

e Ocswpla Hamilton-Jacobi kat MetaBAntég Apaonc-Twviag.

¢ Xwpog ddoewv, Oswpnua Liouville, kat adtafatikd avalloiwta.

o  QDoppoAiopog Lagrange kat Hamilton yla cuvexn cuotipata kat nedia.

EmIOupNTEG MPOAMALTOUMEVEG YVWOELG: Oswpntik Mnxaviky, MaBnuatik Quoikn |,
Aladopikn) Tewpetpia twv KopmuAwv kot twv Emdavewv, Awadopkn Fewpetpia
MoAAamAotTwy.

BiBAoypadia

1. Goldstein H., Poole Ch. P., Safko J. L., KAaoikng Mnxavikn, ExS. ®ouvtag, 3n €k6., 2018.
Kwbkoc BLpAlou otov EUSoEo: 77108309

2. lwavvou M., AnootoAdto¢ O., Oswpntikn Mnyavikn, ExS. E.K.M.A., 2n €k§., 2007.
Kwbkoc BiLpAiou otov EUSoEo: 68401837

Np600Oeto 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.

5. Spivak M., Physics for Mathematicians - Mechanics I, Publish or Perish, 2010.

6. Knauf A., Mathematical Physics: Classical Mechanics, Springer, 2018.

7. Frankel Th., The Geometry of Physics, Cambridge Univ. Press, 3rd ed., 2012.
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KBavtiki Mnxavikn | ©4 | A0 | ECTS 5

MabBnuatikn eptlypadrn UAKWY KUUATWVY.

BOOLKEG OTOTLOTIKEG €VVOLEG, OTATIOTIKN) EPMNVELX  KUPATOOUVAPTNONG, TIAATOG
mBavotntag, Ta GpucIkA PEYEDN wG TEAEOTEG.

E€lowon Schrodinger.

Eputtiavol teAeotéc kat Slatripnon mibavotntag.

Mabnuatikd umopabpo KPavtopnyavikng: TeAeotég, xwpog Hilbert, kataotdoelg,
kupotavuopata ket kat bra, 16lokataotaocelg, ISLOTIUEG.

AwaSikaoia TG HETPNONG. Xpovikn €EMEN UKWV CUCTNUATWVY.

Meplypadég Schrédinger kat Heisenberg.

AMAG ¢uolkd cuothuata: povodidotata Suvapikd (opBoywvio dpdypa Suvapikou,
TETPOYWVIKA OSUVOULKA, Tinyadt Suvopikol oameipou BdaBoug, &-Suvapiko), SEOULEG
KOTAOTAOELG, APHUOVLIKOG TAAAVIWTHG.

KBavtika cuotripata SU0 Kal TPLWV SLHoTACEWV.

JUUETPLEG, OpXEC KOL VOpOL Slatrpnong.

Atopo udpoyodvou.

EmBupntég npoanattoUpeveg yvwoelg: Eloaywyn otn Zuyxpovn Ouoikn.

BiBAoypadia

1.

TauBakng K., Etoaywyn otnv KBavtounyavikn, ExS. Leader Books, 2n k6., 2003. KwdIkog
BBAiou otov EL60E0: 50659198

. Tpayxavdc 2., KBavtounyaviky I, Mav. EkS. KpAtng, 2009. Kwdikog BLPAiou otov ELSoEo:

268

. Tpaxavag 2., KBavrounyavikn 11, Nav. EkS. Kprtng, 2009. Kwdikog BBAiou otov ELdofo:

269

. Gasiorowicz S., KBavtikry Quotkr), ExS. KhelddpBupog, 3n €kd., 2015. Kwdikdg BLBAiou

otov Eubo€o: 50656332

. Griffiths David J., Etoaywyn otnv KBavrounyavikij, EkS. Qouvtag, 2n €k6., 2017. Kwbikog

BiBAiou otov EUS0E0: 50657741

Np6oOeto ALSaKTIKO YALKO

Griffiths, D. J. Introduction to Quantum Mechanics, Person Prentice Hall, London, 1995.
Zettili, N., Quantum Mechanics, Person Prentice Hall, New York, John Wiley & Sons,
Inc., 2004.,

Messiah, A. Quantum Mechanics, North-Holland, Amsterdam; Interscience, New York,
1961.

Merzbacher, E. Quantum Mechanics, John Wiley & Sons, Inc., 1998.

10. Greiner, W. Quantum Mechanics. An Introduction. Springer, 1994.
11. Sokolov, A.A. Ternov, |I.M., Zhukovskii, V.Ch. Quantum Mechanics. MIR Publishers,

12.

Moscow, 1984.
Savelyev, L.V. Fundamentals of theoretical Physics, vol. 2, Quantum Mechanics. MIR
Publishers, Moscow, 1982.

91



Actpoduoikr) | ©4 | A0 | ECTS5

Elcaywyn otnv Aotpovopia (lotopia tng Aotpovopiag-To HAlakd cuotnua).
ATOOTAOELG KOl AQUTTPOTNTO TWV OUPAVIWY AVTIKEWWEVWY (TnAeokOmLA-ALAOTACELS OTO
Joumav).

HAwakn aktvofBoAia kat ta dotpa (HAlak otabepd. AktivoBoAia HéAavog cwHATOG).
Jtoeia ywa 1 duoiky tou ‘HAlou (Mupnvikn kavon, MupnvoouvBeon, Aldxuon
dwtoviwv, Awvopevpata, Qawvopeva TnG atpocdalpag tou HAwou).

AoTpLKa ounvn kat to Staypappa Hertzsprung — Russell.

Aopny kot €€€AEn twv dotpwv (Kupla akolouBia, KAadog ywydviwv, Ekpnén
unepkawvodavwv).

Aotplkog Bavatog (Aeukol Navol, Actépeg Netpoviwv, Maupeg Tpumeg).

AutAd aotpa (Zupmayn aotpa o€ SUTAA cuotnpata, Aiokog poopodnong, MNidakeg).

BipAoypadia

1. Shu Frank., Aotpoduaotkn: Aopn kot e€€ALEn tou Zoumnavrog, T.1, MNav. Ekd. Kpritng, 2009.
Kwdwog BLBAlou otov ELdoEo: 280

2. BapPoyAng X., Zewpadakng l., Eloaywyn otn Iuyxpovn Actpovouia, EkS. Faptayavn,
2010. Kwdkog BLpAlou otov EdoEo: 2267

3. Bradley, W. C.,, Dale A.O, Etoaywyn otn ouyxpovn Actpoeuolkl, Gutenberg, 2021.
Kwbkdc BLPAiou otov EUSoEo: 94689784

4. Bradley W.C., Dale A.O., An Introduction to Modern Astrophysics, Pearson, 2nd ed.,
2006.

5. Erika Bohm-Vitense, Introduction to Stellar Astrophysics, Cambridge University Press,

2010.

Fevikn Oswpia tng Zxetkotntag | ©4 | A0 | ECTS5

EWSk Bewpla TNG OXETIKOTNTAG, LETOOXNUATIOMOL Lorentz, xwpoxpovog Minkowski.
Awadopioueg mOANATAOTNTES KAl KAUTUAOG XWPOXPOVoG. TavuoTEG 0€ TIOAAOTAOTNTEC.
JUpBoAa  Christoffel, ouvallolwtn TOPAYWYOG, HETPLKOC TOVUOTAG, eflowaon
vewdalolakng KapmiAng, KapumuAotnta §181aotatou Kal TpLdLAcTATOU XWEoU.

lewUeTpla TOU TETPASLACTOTOU XWPOXPOVoU. TAVUOTAC KaUmUAGTnTag Riemann. Apxn
™¢ looduvapiag. Neutwvelo 6ptLo.

TavuoTtig evépyelac-opung. Nopol Satripnong Katl PeudoTavuoTr g EVEPYELAG-OPUNAG.
E€lowoelg mediou Einstein. Evepyslakég ouvOnkes. AcBevr) Baputikd media. KAaoikol
£heyyol tng Meviknc Oswplag TNG IXETKOTNTAC.

Idalpka ocuppetpikol xwpoxpovol. AUon Schwarzschild kat Bswpnua Birkhoff. Melavég
omnég Schwarzschild. Abon Reissner-Nordstrom. XwpoxpoviKEG avwHaALEG.

Afovikd cuPMETpIKOL Ywpoxpovol. AUon Kerr-Newman Kal TeploTpePOUEVEG UEAAVEC
oméq. Nlewdalolakég os xwpoxpovo Kerr-Newman.

H petpikn Friedmann-Lemaitre-Robertson-Walker.

BapuTlkd KUpaTa.

92



EMOUMNTEG TPOATAUTOUMEVEG YVWOELS: Aladopikr) MewpeTpla TwV KOUMUAWY Kol Twv
Erupaveiwv, Madnuatikry Quaotkn |.

BiBAloypadia

1.

Hartle J.B., Baputnta — Etoaywyn otn levikn Zxetkotnta, EkS. TUOAa, 2012. Kwbkog
BiBAilou otov EUS0E0: 18548942
Schutz B.F., levikn Sxstikotnta, Ekd. Tpaulog, 2007. Kwdikog BLBAlou atov EUdoo: 6236

. Znupou N., Ewoaywyn otn levikn Oswpia tn¢ Zxetikotntag, Exkd. Faptaydvng, 1989.

Kwbkoc BLpAlou otov EUSoEo: 32998673
Martin J.L., Fevikn Zxetikotnta, Navemn. EkS. Kpntng, 2005. Kwdikdg BLBAlou otov EUdoo:
279

Np600Oeto ALSaKTIKO YALKO

5.

Wald, Robert M., General Relativity, 1984, Univ. of Chicago Press, 1984.

6. Carroll, Sean M., Spacetime and Geometry — An Introduction to General Relativity,

Pearson, 2016.

. Sachs R. K., Wu H., General Relativity for Mathematicians, Springer, 1977.
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Ma@npata Emiloyng Awdaktikng (EA)

lotopia twv Madnpatikwv | ©4 | A0 | ECTS 5

Ta MaBnuatikd otou¢ MoAltlopols TG Meoomotapiag, Tng Awyomtou, tne Kivag, tng
Ivéiac.

Mpwipa EAnvikad MaBnuatikd: ©aing, Mubayopelol, Akadnuio tou NAGtwva, EukAeidng
(>towyeia). O poAog Twv alwpdTwy og pio Bewpla.

H anédelén ota Mabnpatikd. FEWUETPLKEG KATAOKEVEG e Kavova Kat Stafntn.
Apxunéng kot AmoAAwvLoG. KWwVIKEG TOUEG (UL ELoaywyr OTOUG YEWUETPLKOUG TOTOUG).
Aotpovopia kat MNtoAepaiog. Nikopayoc, Avdavtog kot MNarmnmoc.

Ta MaBnuatikd otov Meoaiwva: Madnuatikd otov IoAapLkd KOoUo, Ta HabnpaTkd otn
pHeoalwvikn Avon. O pohog tou Bulavtiou otnv lotopia twv Mabnuatikwv.

Ta MaBnpatikd oTov MOALTLIOMO TwVv Tvkag Kat Twv Maylag.

Ta MaBnuatikad otnv Avayévvnon kot otnv Mpwiun Nedtepn Emoyxn: H AlyeBpa otnv
Avayévvnon (To £pyo Ttou Viete kat tou Stevin). Mpoomtiky, Newypadia kat vavolmioia,
Aotpovopia kat Tplywvopetpia, Aoyaptbuot, Kvnpatikn.

MabBnuatikd otov 170 Awva. AvaluTikn yewpetpia (Fermat kat Descartes). EUpeon
VEWMETPLIKWYV TOTIWV. Oewpia Twv eflowoswv. ITolXelwdng Oswplia miBavotitwy. Oswplia
oplOpwv.

Mabnuatikd otov 180 Awwva. Amapxec tou Amelpootikol Aoylopol (Newton Ko
Leibniz).

Mabnuatikd otov 190 Awwva (n emoxn tng e£€eldikevonc): Avamtuén kal auotnpn
BepeAiwon tou Anepootikol Aoylopou (Euler kot Lagrange, Cauchy, Riemann,
Weierstrass). ZUvoAa aplOuwv. Mn EukAsideleg yewpetpieg (Bolyai, Lobachevsky, Gauss).
Juyxpovn dAyeBpa koL yewpetpieg Cayley-Klein. Mivakeg (untpeg). lewpetpikol
peTooXnUatiopol oto eninedo.

Wnorakég Texvoloyieg otn SibaokaAia twv Mabnpatikwv | ©2 | A2 | ECTS 5

Qewpntikd TAalolo. MAeovektiuata Kot mBavol kivbuvol tng xpnong yndlokwv
TEXVOAOYLWV YLa T St8aokaAia Twv Mabnuatikwy. ALSOKTIKEG OUVETELEG.

EkmalSeutikd Aoylopko yla ta Mabnupatikd. Aoylopkd Suvaplkng lewpetplag.
AOYLOULKA OUBOALKOU XELPLOMOU.

EpyaAelakr evopxnotpwaor). ALSAKTIKA OEVAPLO TTOU EVOWMATWVOUV TN Xprion YndLakwv
TEXVOAOYLWV.

AlepeuvnTikéC SpaoTnPLOTNTEC.

EdapuoyEG 08 GUYKEKPLUEVA TIEPLEXOUEVA TWV OXOALKWYV Mabnuatikwy.

O poAog Twv Pndlakwv texvoloylwv otn Slapopdwon Hlag vEAG EKMALOEUTIKAG Kol
KOLVWVLIKAG TPy LATIKOTNTAG. AlaKUBEVU LATA KOL TIPOOTITLKEG.

BiBAoypadia

1. Kuvnyog,, X., To uadnua tng Aiepevvnong: Matdbaywyikn Aéomoinon twv Wnelakwv
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TexvoloyLwv yia T Atbaktikh Twv Madnuatikwy, EkS. Tomog, 2011.

2. Yohopwvidou, X., Née¢ Tdoeic otnv ekmaldeuTiky) TexvoAoyia: EMOLkoSOULOUOG Kot

ouyxpova nieptBaAdovra uadnong, Ekd. Metaiyuio, 2006.

3. Koung, B. I., Eloaywyn oti¢ ekMaLSEUTIKEG E@aployec TwV Teyvoloyiwyv MAnpopopiac kat

Twv Emkotvwviwy, ExkS. Néwv Texvoloylwy, 2004.

Aotk | ©3 | A1 | ECTS5

Baolkég Beswpieg¢ padnong (cuUMEPLPOPLOTIKEG, YVWOTIKEG, KOLVWVIKOTIOALTLOULKEG,
avOpwILOTIKEG) Kal Bewpieg pabnong ota Mabnuatikd. O poAog Twv BewpLwv nabnong
oTn Habnuatikn eknaidevon.

Baolkég apxéC Tou mopodootakol SL80KTIKOU HOVTEAOU Kol N QVETAPKELA Tou. Néa
SL80KTIKA LOVTEAQL.

H évvola ¢ avamapdotoonG. ALSOKTIKOC HETACKNUOTIOMOG. VWOoTIK olyKpouon,
gvvoloAoyikr aMayn. Enineda/katnyopieg katavonong.

Baolkég €vvoleg otn AWBOKTIKA Twv Mabnuatikwyv. AlQCTACEL], EPEUVNTIKA Tedia.
Mabnuatiky  Spaoctnplotnta.  ABAKTIKEG — KOTAOTAOELG.  ASOKTIKA — ogvapla.
MPOoBANUATIKEC KATAOTACELC.

H Soxeiplon ¢ ta€nc. To S16aKTIKO cupPoOAalo: Kavoveg kat mapadola.

Wuyxoloyikég Bewpnoelg yia tn ddaokaiia tTwv Mabnuatikwyv. Eidn mpoBAnupatwv.
EniAuon padnpatikov mpoBAnuatog. Eupetikég Tou Polya. H emiotnuoAoyia tou Lakatos.

BiBAoypadia

Bigge, M., Shermis, S., Oswpieg uabnong yla ekmatdeutikolg, EkS. MNatdkn, 2012.
Mrmaoétag, K., Mvwotikég-NMpaflakéc Oswpieg Mabnong kat IxoAwkn Mpaktikr, EKS.
Atpamnog, 2009.

Aadéppog, M., H moAttiopikn -Lotopikn) Bswpla tou Vygotsky, EkS. Atpamnog, 2002.

Shunk H.D., Gswpieg MaBnong. Mo ekmatdeuTikr mpoagyylon, Metaixuto, 2010.
MNatpwvng, T., Inavog, A., ZUyxpoveg Bewpnoelg kal €peuveg otn Mabnuatikn Nadeia,
€kd. Mveupatikog, 2013.

Mapwva-Downs, T., NanadomnouAog, |., Emilvuon npofAnuatog ota padnpatika, MN.E.K.,
2017.

®dwocodia twv Mabnuatikwv | ©4 | A0 | ECTS 5

INUAVTIKO UEPOG Tou padnpoatog Ba emikevipwBel oe dUo Bépata BepeAiwdous onpaciog
otn ¢ocodia Twv HabnUATIKWY
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e TO TMPOPANUA TOU OVTOAOYLKOU status TwV HABNUATIKWY (YEVIKOTEPQ, TwWV adnpnUEVWY)
OVTOTHTWV Kall

e TO EMOTNHUOAOYIKO TMPOPANUA TNG ATOKTNONG KAl TNG €YKUPOTNTAG TNG MOBONUATIKAG
yvwong

2t0 nmpwto Ofépa Ba peAetnBolv kat Ba avaluBouv Kpltikd ol Sduo PBaclkég Kat

OVTOYWVLOTIKEG BewpnoeLg Tou MPoPARUaTog, o (MAATwVLKOG) PeaAlopog Kat ol tapaAAayEg

Tou, kabwc kat o NopwvaAlopog, otig mokiheg Stadopormotrjoslc tou. To INToUpEevVo €ival n

KPLTIKA Katavonon tou Babuol otov omolo UTTAPXEL 1 OXL avAyKn OVIOAOYLKAG S£0UEUONG

yla tnv unapén apnpnpévwy ovioTATwY (aplBpwy, cuvaptoewy, WOLOTATWY KAl OXECEWV

KATT), 6nAadn ovtotTwy tou &V UTIAPXOUV O€ KABOPLOUEVO XWPO Kal XpOvo.

Oa npooeyyiooupe to §eUTEPO BEUA APXIKA LE LA CUVOTITIKN Tlapoucsiaon twv anopewv
Twv Epmeplotwy, olpudwva HeE Toug omoioug kabe yvwon Baoiletal otnv eumelpia. Oa
avaAloou e eniong tnv anodn tou KovBevolovaAlooU OTL OL LOONUATIKEG TIPOTACELG ELlvaL
OxL ouvOetikég (Baollopeveg otnv eunelpia), aAAd avaAuTikég kal a priori (‘mpoyevéoteped’
KaBe egumelpiog) kal ot n aAfbsla twv pabnuatikwy npotdoswy eSpaletal o cUUBAOELG
(conventions) xpnong tn¢ pabnuatikng yAwooog. Oa £€eTACOUUE €MIONG CUVOMTIKA TNV
KPLTIKN Tou Feppavol dldcodou Kavt kal Tnv Evvola Tou cUVIETIKOU a priori TIOU ELOAYEL,
KaBwG KoL veOTePEC amoOELC.

Ye 8eUTtepo PEPOG Tou padniuatog Oa emikevipwBOoU e otn HEAETN KOL OVAAUGH TWV EVVOLWY
TOU OUVEXOUC KAl TOU QITEPOU OTO HOBNUATIKA, HE Ula CUVTOUN OAAQ TIEPLEKTLKN LOTOPLKNA
avadpoun. @a oulntnbel n dadopad petafld SduvntikoU ameipou (potential infinity) kot
npayuatikoU ancipou (actual infinity) kol 8a avaluBouv mapadofa mou £xouv StatumwBel
w¢ avtiloyog otn B€on UTAPENG TOU TTPAYUATLKOU OTELPOU.

Oa peletiooupe Bépota mou oxetilovtal pe Gphocodikeg andPelc mov dev adopoulv TNV
£YKUPOTNTA TNG LABNUATIKAG YVWoNG aAAd TNV EYKUPOTNTA TWV HABNUATIKWY armodeifewv.
Oa mopouclaotel Kpltikd n amoPn twv Katookeuaotikwv Mabnuatikwv (constructive
mathematics) kot n amokAwon t™¢ amoPng CQUTAC amd Ta KAOCIKA poBnuotikd. Oa
oulntnBouv oL epLopLOUOL TTOU EL0AyOoVTaL Ao TouG KOTOoKEUAOTIKOUC oTa BeUEALD TWV
pHaBOnuatikwy (amoppuhn Tou aflwpatog emAOYNAG KoL TWV LooSUVANWY ToU) Kal N onuacta
TouC.

BiBAloypadia

1. A. Irvine (ed), Philosophy of Mathematics, in Handbook of the Philosophy of Science,
Elsevier 2009.

2. St. Shapiro, Jképeic yia ta Madnuatika - n Qilocopio twv Madnuatikwy, EKS.
MNavemotnuiov Natpwv, 2006. Kwdikoc BBAiou otov EuSogo: 3230

3. AvamnoAwtavog A., Ewoaywyn otn @ulocopia twv Madnuatikwy, EkS. NedéAn, 1985.
Kwbkoc BLPAlou otov EUS0Eo: 10410

4. Lakatos |., Amobeifeic kat Avaokevec - n Aoyikn the padnuatikne avakaivyng, EkS.
TpoxaAia, 1996.
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Ewdika Bépara lotopiag kot @locodiag twv Mabnuatikwv | ©4 | A0 | ECTS 5

JKOTOG TOU HaBnpatog sival n peAETn kamolou Ofpatog, to omoio Ba pmopolos va
T(POEPXETOL ATO omoladnmote nepiodo (apyaia 1 Kot vewtepn) Katl Ba pmopet va eruAéyetat
0€ ouvewonon He toug GoLTNTEC. INUAVILKO OTOLXELO TOU MaBnuaToC sival n evepyn
OUUMETOXN TwV POoLTNTWV PECW TTOPOUCLACEWV. EvoelkTikd Bépata pmopel va eivat:

MeA£Tn Twv ZTolxeiwv Tou EukAeidn, aflwpatikn Bepeliwon tng Newpetpiag. To mpwto
AuLoL tou BiBAiou 1 twv Itowxeiwy, xwpig Tto Méumto Aitnua kat n cupBoAr tou Oain. H
vewpetpia twv Nubayopeiwv: Népnto Altnua, NuBaydpelo Bewpnpa, apaBoin xwpiwv
Kol Flewpetpkn) AAyefpa, acUpupetpa Leyedn (Imnacog), anelpn avbudaipeon, mAeupikot
Kol Stopetpikol aptBuol (BiBAla 1 kal 2 twv toweiwv). H pthocodia twv Mubayopeiwv
KaL ta mapado&a Tou ZAVwvo . ITumokpdtng o Xiog Kot TETPaYWVIOUOG UNVIoKWV.

OL £VVOLEC TOU QTIELPOU KaL TOU GUVEXOUC KATA ToV ApPLOTOTEAN.

MeA£tn Tou £pyou tou Apxtundn.

H «avak@Aupn» ¢ YnepBoAkng lewpetpiag, 10 dA0cOPKO—AONUATIKO—DUGCIKO
MPOBANUA yla TNV €VvOld TOU «XWPOU», UETA TNV Bepellwon twv Mn EukAeldewwv
lewpetplwyv. H aflwpatikn Bepediwon twv Mewpetplwy anod tov Hilbert oto mAaiolo tng
KAaoLKNG amoync.

Newton kat Leibniz: ot BgpeMwtég Tou Amelpootikol AoyLlopou.

Aoaktikiy Il | ©3 | A1 | ECTS 5

H Awdaktikn twv MaBnuatikwv wg emotnpoviko medio (amd tnv eotiaon oto mpoBAnua,
£WC OTNV €0TlaoN O0TO UTTOKE(PEVO TToOU paBbaivel katl TEAOG oTNV E0Tiacn otnv opada Kat tnv
oAAnAemtibpaon).

Oewpleg yla ta AvaAuTtika MNpoypappota Zmoudwv (curricular theories).
O Amnoktnon eumelpiag pe Bewpleg KoL apxEG yol TNV KOTAOKEUT Twv MpoypappaTwy
Imoudwv (curriculum).
O Kputik avdAuon twv Mpoypappdtwy Imoudwv (M. mwg ouvléovialL e TNV
EKTTALOEVUTLKN TIOALTIKN KAl TN yvwon).
o Avohutika MNpoypappota Mabnuatikwy otnv Ekmaidsuon (to meplexoUevo Kal oL
OTOXOL TWV TPOYPAUUATWY MaBnUATIKWY).
ASaKTIKA gyxelpidla Twv Mabnuoatikwy. NoapatnprAoELS Yo TO TIEPLEXOMEVO Kal Tn B€on
¢ AAyeBpag kal tne Nrewpetpiag ota oxoAlkd Madnpatikd.
To uAkd otn StbaokaAio Twv Madnuatikwy (poAog, avantuén vAwol .x. Yndlakol n
XELPATTTLKOU UALKOU).
Ta Mabnuatikd oav éva olotnua KouAtoUpag. H KouAtoUpa NG TAENG Twv
MaBnuatikwv (NOpUEC KaL TIPAKTIKEG).
Kpottiky MaBnpatikr) ekmaibsuon. KoWwVLIKEC, TTOMTIOULKEG KOl TIOALTLKEG TTOPAUETPOL
otn 66ackoAia Twv Mabnuatikwy.
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BiBAloypadia

1.

MNatpwvng, T. & Inavog, A., SUyxpoves Ocwproclc kat Epeuveg otn Madnuatikn Matbeia,
EkS. Mveupatikog, 2000.

. Van de Walle, J., Lovin, L. H., Karp, K. S., & Bay-Williams, J. M., Ma@nuatika yia to

Anuotiko kat to lf'vuvaaoto, Ekd. Aapdavdg, 2017.

. KoAéla, E., Madnuatikda kot oxoAikd UadnUOTIKA: ETTLOTNUOAOYIK KOl KOLWVWVIOAOYIKN

pooeyyLon tn¢ padnuatiknc eknaidevonc, Exkd. EAAHNIKA TPAMMATA, 2006.

4. KoAéla E., Oswpia kat Mpaén otn Atbackadia twv Madnuatikwv, ExS. Gutenberg, 2017.

KaAaBaong, @., Moutolog-Pévtlog, A., Avaueoa ato Mépocg kat oto OAo. AvaoToxaotiki
Owobounon MaSnuatikwv Evvolwv, EkS. Gutenberg, 2015.

Eldwka O€pata Adaktikng Twv Madnpatikwv | ©4 | A0 | ECTS 5

ZKOTIOG TOU HaBnUaTog eival n LEAETN EOIKWY BePATWY ALSOKTIKAC Twv Mabnuatikwy mou
ETMALYOVTOL OE GUVEVVONON HE TOUG POLTNTEC. INUAVTLKO OTOLXEIO TOU paBrpatoc sival n
EVEPYN OUMPUETOXN TwV PoltnNTwV HECW TAPOUCLAcEwWY. Evlelktika Bfpata eival ta
akolouBa:

Atlomoinon tng lotopiag twv Mabnuatikwy otn ALSAKTIKY TouG. AVAAUGCH GUYKEKPLUEVWY
SLOAKTIKWY eVOTNTWVY PE mapadelypata yla To poAo tng lotoplag twv Mabnuatikwy otn
AldakTkn Toug.

AldakTikr Tou AelpooTikoU Aoylopou: O pOAOG TwV OPLOUWY KAl N ONUOCLO TWV OTTTLKWY
avamnapactacswv otn OSidackaAia Twv Madbnuatikwv. AldackaAia evvolwv Kot
Bewpnudatwv tou Amelpootikol Aoylopol. Ofpata oxetikd pe tn Sidaockalio Kol T
pAadnon g £vvolag Ttou oplou, TNG CUVEXELAG, TNE TTOPAYWYOU, TOU OAOKANPWHLATOC.
Adaktikn NG Mewpetpiag: H yewpetpia kot n avtiAnyn tou xwpou. H avamtuén tng
VEWMETPIKAG OKEPNG KaL n onuaocia tng omrtikomoinong. Mabnon kot Sidaokalia
Baolkwyv YEWUETPLKWY evvolwv. Ol YEWUETPLKOL HETACXNUATIONOL WC €epyoAeia
Slepelivnong YEWUETPIKWY OLOTATWY Kol attloAoynong. H HETPNON YEWUETPLKWV
peyeBwv (HnKog, emidavela, 0ykog): Baolkég Slepyaoieg Kal o polog twv epyalsiwv. H
VEWUETPLKN aATIOOELEN, OMOSEIKTIKA OXNUATA HABNTWV Kol SLOAKTIKEG TIPOOEYYLOELS
(6ouka kot gvvolohoylkd otolxeia, Pactk amodelkTikn &6€a, ewkaoia Kal anodelén).
A&lomoinaon xelpamtikwy Kal Pndlakwv epyadeiwv otn Si6aokaAia TnG yeWUETPLAG.
EmtiAuon mpoBAnuaTwy Kot pabnuatikomnoinon: EUPETIKEG OTPATNYIKEC, TTEMOLONOELG Kall
HETOYVWON. AVOAUTIKA TIPOYpAUUATA OTIOUSWY Kol SL80KTIKOL OTOXOL GXETIKA UE TNV
eniAuon mpoPAnuatwy. Ei6n mpoPAnuatwv. Mabnuatikomnoinon - Movtehonoinon.
Aldaktikn dlaxeiplon tng SidaokaAiog péow emiAuong MpoBANUATWY: oxeSLACUOG KAl N
Slapopdwon MPoPANUATWY, ELCAYWYI TOU TIPOBANUATOC 0TNV TAEN, N AUTOVOUN Epyacia
Twv padntwv, n oulitnon otnv taén, afloAdynon twv padntwv. Alebvr mpoypaupato
aflohdynong (PISA, TIMMS), n emiluon mpoBANUATWY O TOAUTIOALTIOMIKEG TAEELG,
eniAuon mpoPAnUATwWYV Kat Sltepeuvntikn pabnon K.4.
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Mpaktik Aoknon AdaokaAiag Madnpatikwv Evotritwy | ©4 | EO | ECTS 5

JKOTOG TOU MaBnUatog eivol va TPOETOLUACEL TG ¢olTATPLEG/NTEC var Suvavtal va

ouvbouv tn Bewpla pe TNV MPAEN, LECW TOU OXESLACHUOU Kot TNG UAomoinong S16aoKaAlwv

ot oxoAeia tn¢ AsutepoBabuLag ekmaibeuong.

Meplexopuevo:

o Tplwpec ouvavtioelg tng/Tou Albdokouoag/ovta pe TIC poLtHTpLec/nTéG.

e M gBbopada (touldxiotov) mapakolouBnon g oXoAlkng TAEng Kal kotaypoadn
TIAPATN P OEWV HECW CUYKEKPLUEVWV TIPWTOKOAWV.

« Avatpododotnon.

Ixeblaopoc Stdaokaliag plag evotntag n onoia Ba mapouctaletal otnv oAopEAELQL.
» Mpaypatomnoinon epdopadlaiwyv SI6aoKaALWVY.
« 'EkBeon.

o Mapadoon TeAlkn¢ epyaaciag.
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Mafnpata EAevBepn¢ Emdoyng Mevikwv kot Nodaywytkwv rvwoegwv (EFNT)

KowwvioAoyia tng Eknaidsvong | ©2 | A0 | ECTS 2

MEeAETN TNG KOWWVIKNG avLoOTNTOC OTNV ekmaidsuon. EmotnuoAoyLkr tour amo tnv omnoia
T(POKUTITEL N KOWwVIoAoyla tnG ekmaideuong. ZUCYETLON OVAUECSO OTn OXOALKA emiboon Kal
TNV KOWWVIKOUOPDWTLIKN Katoywyr] Kal tpoélevon twv pabntpiwv/ntwv. O Beopdg tou
oxoAelou. Ixéon petafl oxoleiou kot Kowwviag, os Slebv kal syxwpla mapadsiypata.
Ixéon METAfL emidoong Kol gyyeVWVY KAVOTHTWY. Evvoleg NG aflokpatiog Kol Twv owv
gukalplwy. Otswpla moAtiopkol kedalaiou (Bourdieu). Oewpia YAWOOKWY KWOIKWY
(Bernstein). Nopoucioon peBOSWV Kol TEXVIKWV TIOU XPNOLUOTOLOUVTOL CHUEPO YLa TN
Slepelivnon TwV eKTTALSEUTIKWY TIPAKTIKWY OTN OXOALKN TAEn oe olvdeon e Ta avaloya
KOLWVWVIKA Ppavopeva.

BiBAloypadia

1. Opaykoudakn Avwva, Kowwviodoyia tng eknaibevong, Mamnalnon AEBE, 1985. Kwbikog
BBAiou otov EUS0E0: 30182

2. MapaokevomoUAou-KoAAla  Eudpoolvn-AAknotn, Awddokovtac @itdodopio o Un
@A6oopouc. Kwdkog BLBAlou otov EuSoEo: 59362953

3. NwoAdou ouldavva-Mapia, Oswpntikd (NTHUATA 0TV KOLVwVIoAoyia TN¢ ekmaibevanc.
Kwbkoc BLBAiou otov EUS0E0: 31627

4. NoBa-Kaitoolvn Xplotiva, Kowvwviodoyia tn¢ ekmaidevonc, EkS. I Aapdavog O.E, 2010.
Kwdwog BLBAlou otov EVdoo: 31712

Fevikn Nowdaywywn | ©2 | A0 | ECTS 2

MetaBaon and tnv Noawdaywylkr otig Emotiueg tTng aywyng. EEEAEN Twv emotnUWyY TG
aywyng oto Stebvr xwpo Kat otnv EAAGda. H €pguva oTov XWPo TWV EMLOTNUWY TNG AYWYNC.
EToTNUOVIKG €pyaAsia KoL €PEUVNTIKEC TPOOTMTIKEC. Mapadelypata €psuvwy, TOLKIAOL
mapayovteg mou kaBopilouv tnv €peuva, avadopd o OXETIKA Keipeva, avadopd o TOAU-
ETILOTNOVLKO XOPAKTHPA TOU CUYKEKPLUEVOU EMLOTNUOVIKOU QVTLKELPEVOU. ETLOKOTNON TWV
TS AY WYLKWV PEVUATWY KAl TNG OTASLOKAG Toug €EEALENG ammd TG apxEG Tou 200U alwva
£WC TIC MEPEC Hag (kivnua Néoag Aywyng, Dewey, Montessori, Freinet, Neill). EEEAEN NG
nadaywytkng okéPng otnv EAAGSa kot to {nTAMOTA TIOU amacXoAnocav toug EAAnveg
natdaywyouc (Mnvog, AeApol0g, €KMALSEUTIKA TIPOYPAUUOTO, KPLTIKA ToLdaywyikn,

SlamoALTLopikn eknaideuon).
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BiBAloypadia

1.

Matoayyoupoag HAlag ., Xat{nyswpyiou Mavvng Mabaywyiko-6tbaktika A': Elcaywyn
OTI¢ eEMIOTAUES TNG matbaywyiknc. Kwdikoc BLPAiou otov EUSoEo: 31937
MapaoksvomoUlou-KoAAla  Eudpocivn-Ahknotn, Aibdokovtag @iAlocogia o un
@iAdocopouc. Kwdikog BLBAlou otov ELS0oEo: 59362953

lwavvng E. Mupywtakng, Etgaywyn otnv MNoadaywyikn Ertiotnun. Kwdikog BLBAiou otov
Eu60&o: 12473595

docodia twv Emotnpuwv | ©3 | A0 | ECTS 2

Aldkplon petagu memoibnong kal yvwong. Eumelpikn kat avaAutikn yvworn. H yvwon wg
attioAoynpévn memoidnon.

To mMPOPANUA TNG EYKUPOTNTOG TNG EMLOTNMOVIKNG YVwaong. Emotnuovikég Bewpleg Kal
nipoBAEPEeL. NeomoltiBLopOg (AOYLKOG BETIKLOMOG, AOYLKOG EUTELPLOMOC) KOL N apxn TS
(mepapatikng) emaAnBevowotntag. H avtidpaon tou Popper kalL n apxn ING
Stapeuotuotnrac.

H «Aopr Twv EMOTNUOVIKWY EMAvaoTdoswv» tou Kuhn kat n appAuveon g dtadopdg
HETAEU YyVWOoNG OTIG BETIKEG ETILOTIAUEG KAL OTLC EMLOTHUEG TOU avBpwrou. H évvola tou
MNapadelypatog kot ¢ Kavovikng Emotiung. H  évvold TOU  «aCUUETPOU»
(incommensurability) petav avrtaywviotikwy Noapadstypdatwy. H aAlayn MNapadeiypotog
WG peTaotpodr nenoibnong.

H petplaopévn avtiAnyn tou Lakatos. ZkAnpog mupnvag Kal mPooTateuTikn {wvn evog
EpguvnTtikol MpoypAappuatoc Kat o pOAOG TOUG OTNV EMLOTNHOVIKN EEALEN.

OL anoyelg tou Feyerabend yla pa «avopylkn emiotnpoAoyia», n €vvola tg ovtL-
enaywyng (counter-induction) kat n evavtiwon otn pébodo.

To mpoBANUa TNG MPodSou oTNV EMLOTAKN KaL N avaAuor] Tou amnd tov Laudan.

H évvola tng ¢uolkng emdoyng Kal n petadopd tng oe Béuata emiotnupoloyiag. H
e€eAKTIKNA erLoTnoAoyia Tou Toulmin.

BiBAloypadia

1.

Chalmers A. F., Tt eivai quto mou to Aéue Emtatriun, 1n €x6. , 2009. Kwdwog BLBAiou otov
Eu6oo: 548

2. Thomas Kuhn, H Aoun twv Entotnuovikwv Enavaoctacswv, EkS. Z0yxpova Oéuata, 2008.

. Paul Feyerabend, Evavtia otn MéBobo, Ekd. Zuyxpova O£pata, 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 @ulocopia tng Emotrnung, Nav. EkS. KpAtng,
2007. Kwdikog BLpAlou otov Edofo: 577

Imre Lakatos, The Methodology of Scientific Research Programmes, Cambridge University
Press, 1978.
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6. Larry Laudan, Progress and its Problems: Towards a theory of scientific growth, University
of California Press, 1978.
7. Stephen Toulmin, Human Understanding, Oxford University Press, 1972.

Ekrtodeutikn A§loAdynon | ©2 | A0 | ECTS 2

Baolkég apxeg aflohdoynonc. Avrtikeipeva, okomol kal kpltipla afloAoynong. Moviéda
aflohoynong. AELoOAOyNon  eKMALSEUTIKWY TIPOYPOUUATWY, Hadnolakol UALKOU Kol
eKTALOEUTIKOU. AfloAdynon enidoong pabntr. Baoikol TUmoL Kal Asettoupyieg afloAdynong.
Ixeblaopoc Aokipaowwv AfloAdynong. BaBupoAloynon kot Avatpododotnon. Avaiuon kot
Epunveia AmoteAeopdtwv. Baowrn Itatiotikr Emefepyaocio. EvOAAaKTIKEG HOpdEG
A&lohoynong. Aflomoinon Eknaldeutikwv Texvoloylwv otnv AfloAdynon tng Enidoonc.

BiBAloypadia

1. Oosterhoof Albert, Exmatbeutikry AétoAdynon - Ano t Jewpia otnv mpdaén. Kwdikog
BBAiou otov EUS0E0: 16659

2. KapaAng Ay., Xaviwtakng N., Exmaibeutikn aéioAdynon. Kwdikog BLBAiou otov EUSofo:
50662505

Np6oOeto ALSAKTIKO YALKO

3. MetpomouAou O., Kaolpdtn A., PETAANC 2., ZUYXPOVEC LUOPPEG EKTALSEUTLKIC aéloAdynong
ue aélomoinan ekmatSevTikwy texvoroytwy. Kwdikdcg BLpAiou otov EUSofo: 320015

N'vwotikn Yuxoloyia ko eknmatdeutikn mpagn | ©3 | A0 | ECTS 2

« OLKupLOTEPEG PeBOSOAOYLIKEC TTpooeyyloelg TnG N'vwaoTtikng Wuxohoyiag.

o OMTIKNA, OKOUOTIKN avTiAnyn KaL Ipoooxn.

o MaBnon kat MvAun

« Ekdopa kal katavonon tng yAwoooc.

o IkéPn kat dtadikaoia emiAuong mpofAnUATWY.

o JTPATNYIKEG LEAETNG TIPOCAPUOCUEVEC OTLC YVWOTLKEG SUVATOTNTEG TWV HaBNTWV.

o KaM\iépyela 6efloTNTwV ONMWG Ol PETAYVWOTLKEG LKAVOTNTEG, N TEXVIKN EMiAuong
TPOPANUATWY KAl N avamtuén ¢ KPLTKNG oKEPNG o pabntéc mpwtoBaduLag Kot
deutepofabulag ekmaidevong.

BiBAloypadia

1. A. Kwotapidou-EukAeidn, MNwortiky Wuyoldoyia, MNedio, 2011. Kwdikdg BLAlov otov
EU60&o: 12509887

2. M.W. Eysenck, Baoikéc apyéc MN'vwotikrc Yuyodoyiag, Gutenberg, 2010. Kwdikog BLpAiou
otov EUdogo: 12220
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3.

4.

M.A. PoUooog, Mvwortikp Yuyodoyia-Ot Baoikég vwotikég Alepyaoieg, Tomog, 2011.
Kwdwog BLBAlou otov EVS0E0: 12762683

Ep. KoAadng, N'vwotikr) Wuxolovia, M'vwatikn Nevpoemiotiun kat Exkraidevtikn MNpaén,
(t. A"). Kwbikog BLBAiou otov Eudofo: 6541

. St.N.Elliott, T.R.Kratochwill, J.Littlefield-Cook, J.F. Travers, Exmaideutikri (uxoAoyia.

Kwbkoc BLBAlou otov EUSo€o: 31369

E€eAktiky WuxoAoyia | ©3 | A0 | ECTS 2

Mpoyevvntikn nepiodoc.

Jtadla avantuéng otnv Bpedikr nAwia.

Jtadla avantuéng otnv modikn nAtkia.

Jtadla avantuéng otnv epnpikn nAkio.

Jtadla avantuéng otnv mpwipn eviAikn {wn.

Jtadla avantuéng otn péon eviiwkn Lwn.

Jtadla avantuéng otnv otepn evaAikn Iwn.

Movtéha pabnong katl Stdackaliag avaloya e To EEEALKTLKI) OTASLO TOU OTOUOU.
Emotnpovikég pEBodol £peuvag tng E¢eAktikric Wuyxoloyiag.

BiBAloypadia

1.

Feldman S. Robert, EégAiktikr) Yuyodoyia - Eviaio, H. Mmeleféykng emip., EkdoO0eLg
Gutenberg. Kwbikog BLBAlou otov EUdoo: 12589457.

Cole Sheila, Cole Michael, H avantuén twv nabwwv, emy. Boppld Mavaylwra,
MrnapmnAékou Zwr), NamaAnyoupa Zaipa (emu.), EkSooelg I. AAPAANOZ - K. AAPAANOZ
O.E. Kwéikog BLBAiou otov EUdofo: 12586223.

. Oosterhoof Albert, Exmaideutiky AéloAdynon - And t Gewpia otnv mpaén. Kwdkog

BiBAiou otov EUS0E0: 16659
KapaAng Ay., Xaviwtakng N., Ekmatbeutikn aétoAoynon. Kwdikog BLBAilov otov EUdofo:
50662505

Etocaywyn ot Mabnolakég AuokoAieg: Altia Kot mapeUPAacel oto mAAiolo g

oxoAwkngtaéng | ©3 | A0 | ECTS 2

Awatapayxég Mabnong kat Eykepoiikn Apaotnplotnta.

Euduia kalt Mabnolakég AucKOALEG.

Auoheio, OSuoypadia, OSucopboypadio kal OSuocaplBuncia: altionaboyéveon,
OUMMTWHATOAOYIQ, TUTTOAOYLKN TalVOUNOoN Kl EKTTALSEUTIKA TTapépufacn.

Awatapoyn EMewppatikng  Mpoooxng —  Ymepkwntikotnta: attonaboyéveon,
OUUMTWHATOAOYiQ, TUTTOAOYLK TaflVvOUNnoN Kal EKTALSEUTIKA TTapépfaacn.
KOLWWVLKOOUYKLVNOLOKEG Alatapayec: attionaBoyEveon, oupmTwpatoloyia,

TuTtoAoyikn taflvopnon Kot ekmaldeuTiky mapeuBaan.
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« Hyxpnon ouyypovwv NAekTpodUGLOAOYIKWY TEXVLKWY CTOV EVIOTLOUO Twv Mabnaolakwy
AuvokoAlwv.
« [Mpoypdappata mapéppacng kot St6aokaAiog Tou paBApaTog tng MANPOPOPLKEG OF
padntég mpwtofadutag kat deutepoBabutag ekmaidevong pe Mabnolakeg AuokoAiec.

BiBAoypadia

1. PAya Avaotacio - BaAevtivn, ZuyoUpng X. NikoAaocg, Wuyokotvwvikég - KAWVIKEC Kai
Nevpoyuyxodoyikéc MapeuBaoeic oe Atoua ue Etbiké¢ Avaykec. Kwdikog BLAlou otov
EV60€0: 68376536

2. Kwvotavtivou, M., Koouibou, M., Neupoyuyodoyia twv padnolakwv Slotapoywy.
Kwbkdg BLBAlou otov Eudogo: 12810070

3. Kandel, E. R., Schwartz, J. H., Jessell, T. M., Neupoemiotiun kot Zuunepipopd. Kwdikog
BiBAilou otov EVb0E0: 467

4. Mavtehddou 2., Apyupomoudog B., EtSikn Aywyn: And tnv épeuva otn SLSaktikn mpaén,
Medio, 2011. Kwdikog BLBAlou otov EVS0€0: 12519932

NMpaktikr) Aoknon | ©0 | A0 | ECTS 4

H MNpaktiky Aoknon (M.A.) elval MPoaLpeTIKA evtdoosTal ota padnuata Emioyng Mevikwv
kat Mawdaywylkwv M'vwoewv (EMMM) kot TPOOUETpA WG €va amo ta pabnuata EMMM mou
amaltolVTaL ylo TNV amoktnon mruyiou, AapPBavovtog técoepa (4) ECTS. Ta ECTS Ba
ovaypadovtal oto Mapdptnpa AmAwpatog, o 6 Pabuog e€étaong tne M.A. Ba
XAPOKTNPETAL anO TNV £VOELEn «EMETUXE» H «OTETUXE», YU OUTO KOL TO Mddnuo Sev

cuvumohoyiletal oto Babuo mruyiou.

To padnua npoodépetal otig SNAWOELG LaBnudtwy Tou tpitou (3ou) Kot Tou TETapTou (4ou)
£T0UC OTIOUSWV KOTA TO XELMEPVO r/Kal To apwvd e€aunvo, Stapkei Tpelg (3) HAveg Kot
vlormoleltal katd toug Bepvolg pnAveg (lovAlo-Auyouoto). To avTIKELPEVO TG MPOKTLKAG
Aoknong MPEMEL va elval ouVaPEC PE TO avTKE(pevo omoudwv. ITOXo¢ TNG MPOKTIKAG
Aoknong ival va dépel TIg/Toug doltNTPLEG/TEG TOU TUAUATOC O emodr UE TPAYUATIKOUG
XWPOUG epyaciag, £€ToL WOTE va OTOKTACOUV TIOAUTLUN €PYOOLAK) EUMELPIA TPV AKOWUN

anodottriocouv. H Mpaktik Aoknon eivatl apelpopevn péow EXZMA 2014-2020.

AuTovoun epyaocia og cuvepyalopevoug Gpopeig e To TuRua Mabnuatikwy.
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Mafnpata Zévng NMwooag

AyyAwkal | ©3 | AO | ECTS 4

OL OTOXOL TWV HABNUATWY AYYAKWY yLlo YEVIKOUE 0KAdNUAIKoUg oKoToug adopolV eKelveg
TIG ETUKOLVWVLIOKEG S£ELOTNTEG oTA AYYALKA, OL OTIOLEG AmaLTOUVTAL Yia AOyoug omoudwy o€
EMIONUA EKTIALOEUTIKA CUCTAMATA. TO UALKO TOU GUYKEKPLUEVOU LB UATOC ETIKEVIPWVETOL
oe 6e€LotnTeEG OMOUSNG ot AYYALKA KOL TILO CUYKEKPLUEVOL OTOXEUEL OTNV €EAOKNON KOl
efokeiwon twv doltnTwv Pe €va eupl paocpa akadnuaikot Ae€lloyiov kat pe Se€lotnteg
KOl OTPATNYLKEG KATAvVONnong ypamtol Kol ipodoplkol Adyou. AuTto mpayuotonoleital péoa
and To Xprnon OQUBEVTIKWVY KEWEVWY Kal TNV avamtuén ocuvdualopevwv deflotntwv. To
HAaBOnua mapexel e€olkeiwon pe Se€loTNTEC OMOUBNAG OMWG N Katavonon SLoAéEewy Kal n
AN onUeElwoEwWV aAAG ETUKEVIPWVETAL KUPLWG OTLG S€ELOTNTEG KaTAVONONG akadnuaikou
AOyou Onwce n katavonon akadnuaikwv apbpwv Kal KEWEVWY, N evioxuon Twv de€lotnTwv
UVALNG KoL OTPATNYKWY UAabnong, n amocoadnvion TG ECWTEPLKAG SOUNG TWV KELUEVWY,
KaBwg KaL n aoknon xpnong akadnuaikol Asefloyiou Kol akaSNUAIKWY YPOUUATIKWY
Sopwv. Ta pabniuota £xouv oxedlaotel kat avartuxBel yia poltnteég OsTikwy Emotnuwy Kat
ETUKEVIPWVOVTOL OF VEVIKA akadnpaikd Bépata péoa amd oakadnuaika Keipeva, Bivteo,
LoTooeAbeg OAAG Kol Keipeva kal OpAleg ekAaikeupEvou emotnpovikoU/akadnuaikol
Adyou ota yvwoTIkd media twv Mabnpatikwy Kal Twv ebpapUoywV TOUG.

BiBAloypadia

1. Katsampoxaki Hodgetts Kallia, Hatzitheodoridou Eleftheria, Academic English for
Mathematics, EKAOZEIZ AIZITMA IKE, first edition, 2018. Kw&ikdg BiBAiov otov EUdofo:
77118728.

2. Aavouong Mewpylog, Evans Frank, English for Mathematics, Zntn MNehaylo & Zwa |.K.E.
first edition 2002. Kw&kog BLPAiou otov EUSoEo: 10944,

3. McCormack Joan and Slaght John, Extended Writing & Research Skills, first edition,
2012, EKAOZEIZ: Mniétong, Kwbikog otov EUS0€o: 59395876.

AyyAwa Il | ©3 | AO | ECTS 4

OL otoXoL TWV HaBNUATWY AYYALKWVY YLO YEVIKOUG aKadnUAikoUg okomoug adopouV EKEIVEC
TIG ETUKOWVWVLAKEG Se€L0TNTEC oTa AyyALKd, oL omoleg amattolvtat yla Adyoug omoudwy og
eMioNUA EKTMALSEVUTIKA CUOTAUATA. TO GUYKEKPLUEVO LABNUA ETUKEVTPWVETOL O SELOTNTEG
omoudng ata AyyALKA KOl TILO CUYKEKPLUEVA OTOXEVEL OTNV QVATITUEN SEELOTATWY aPAYWYIS
ypamtol Kal tpodoplkoy Adyou otnv AyyAlkr avaykaleg yio To akadnpuaiko meptBaiiov.
210 pabnua Sivetal éudaon tOoo otnv mopaywyn dladopwv eldwv ypamtou akadnuaikol
Aoyou (mepiAnyn cOvtopwv akadnuaikwyv KeHEvwy, tapadpoaon, meplypadr ypodpnuatwy
Kal Slaypappdtwy, olvBeon 8ewv Kal emyelpnuatoloyiag kabwg kal n mopoywyn
CUVTOHWV OKASNUOIKWY KELUEVWY) Al Kal otn dladlkaoia mopaywyng tou péoa amod T
XpNon Kat@AAnAwv otpatnylkwv Kot Sladlkaclwy. IKOmMOG Tou HaBrnpatog autou eival,
mapaAAnAa pe tnv avamtuén Seflotntwv mapaywyng ypamtol AOyou, va ELOAYEL TOUC
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doLTNTEC OTLG BAOIKEG APXEC TIPOPOPLKWY TIAPOUCLACEWVY OTOV AKASNHUATKO XWPOo, LECA AT
™V avAAucon oUuBeVTIKWY OUIALWYV EUTMELPWY OMIANTWY KAl TN Xpnon aubBevikwv
QIMOCTINOUATWY OAAQ KoL TNV TIPOKTIK €€A0KNON TOUC O TPAYUATIKN Tepiotaon
gmkowvwviag. OAa T Tmapamavw mpoyuatonmolouvial péca amd TN avamtuén
ocuvbualopevwy SeflotTwy Kat T Xpnon auvBeviikol UALKKOU omd Ta YVWOTIKA Media Twv
MaBnuaTIKwV KAl TwV EGOPUOYWV TOUG.

BiBAoypadia

1. Katsampoxaki Hodgetts Kallia, Hatzitheodoridou Eleftheria, Academic English for
Mathematics, EKAOZEIZ AIZITMA IKE, first edition, 2018. Kw&ikog BLBAlou otov EUdoo:
77118728.

2. Aavouong Mewpylog, Evans Frank, English for Mathematics, Zntn Nehaylo & o 1.K.E.
first edition 2002. Kwdikdg BLBAiou otov ESofo: 10944.

3. Mahili Ifigenia, Public Speaking for University Students: Principles and Practice, second
edition, 2015, Kwdwkog BiBAlou otov Eudogo: 50659873.
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