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B5. Mepypappota Mabnuatwy Tunpa Quokng

JTN OUVEXELQ TOU QpPXELOU TAPoUOCLAlOVTaL TA TIEPLYPAMMATA TWV TIPOOPEPOUEVWV HaBNUATWY
Tou TuAunatog Duotkng, T000 oTa €AANVIKA OCO Kal OTa ayyAlkd, ta§wvounpéva pe Bdon to
€€AUNVO TIoU S16ACKOVTAL KOl TOV KWOLKO TOU Habnuatog.

Kwékog | TitAog E&apnvo | Tormog | ECTS | Qpeg | ZeAida
®-011 | AyyAkd I 1 A 4 | 3 5
®-101 |Tevikn dvowkn I 1 A 7 6 13
®-103 | Ofpata Xoyxpovng Duoikng I 1 r 3 3 19
®-111  |Tevika MoBnpotika I 1 A 7 6 25
®-113 | Mabnpatika yia dvokoig 1 1 A 7 6 31
®-150 | Xpnoelg Ymoloylot 1 A 4 5 37
®-108 |Epyactplo ®voikng I — Mnyavikn & 1,2 A 7 3 44
OepHOSLVOHIKT
®-012  |AyyAka 11 2 A 4 4 50
®-102 |Tevikn Pvowkn 11 2 A 7 6 57
®-112  |Tevika Mabnpotika 11 2 A 7 6 63
®-151 |Ewaywyn otov Ipoypappatiopo — C 2 A 6 5 69
®-201 |Ewaywyn ot Xoyxpovn ®vowkn I 3 A 7 6 75
®-211 | Awgopikég ESlomaoerg I 3 A 7 6 81
®-230 | AcTpoguokn I 3 B 6 | 4 | 87
®-232 | TTapatnpnolakr AGTPOQULGIKT 3 r 6 4 93
®-251 |Ewaywyn ot Noooa Ipoypappatiopov C++ 3 r 6 4 99
®-252 |Elcaywyn oTnv EMOTHHN TOV SESOHEVOV Kot TN 3 r 6 4 105
HNXavikn panon
®-273 |Ewoaywyn otig Hplaywykég Aatdéelg 3 B 6 4 113
®-277  |HAextpovikny Mikpookomia 3 r 6 4 120
®-207 |Epyaotiplo Pvokng II — HAektpiopog 3,4 A 7 3 126
®-291 | Awoktikn Epyaotnpiov Xpriong H'Y 3 r 3 6 132
®-293 | Awaktikn Epyaotnpiov ®duoikng 1 3 r 3 6 138
®-294 | Awoktikn Epyaotnpiov ®@vowkng 11 5 r 3 6 143
®-015 | Zuyxpovn Puoikn pe AyyAikd 4 r 5 3 148
®-152 | ApiBunuikn Avévon 4 B 4 6 156
®-202 |Ewaywyn ot Zoyyxpovn ®vokn 11 4 A 7 6 162
®-204 | KAaown Mnyavikn 1 4 A 7 6 166
®-212 | Awagopikég ESlowoeig 11 4 A 7 6 172
®-253 |Ewoaywyn oTnv EMOTHN TOV SESOHEVOV KoL TN 4 r 6 4 178
HnXavikn pdonon II
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®-254 |Ewoaywyn oty Python yix duoikoig r 6 4 185
®-331 |Aotpoguown I 4 B 6 | 4 | 191
®-208 |Epyaotiplo ®uoikng III - Ontikn 4,5 A 7 3 197
®-292 | Awdaktikn Epyaotnpiov IIpoypappatiopon 4 r 3 6 203
H/Y
®-234 | Aie&aywyn kot AvaAvoT AGTPOVOUIK®OV 5 r 6 4 209
[Mapoatnproewv
®-303 |KPavtopnyavikn I 5 A 7 6 215
®-308 |EAe00epn [Mepapatikn  Oewpnrikn Epyoaoia 5 r 4 3 221
®-324  |Tevikn LyxeTkOTTA KOl Bapoutnta 5 B 6 4 225
®-333 | Atpoo@aipiko IepipaAiov 5 B 6 4 232
®-336 |ITapatnpnotlakn Koopooyia 5 r 6 3 238
®-352 |Ewoaywyn otoug KBavtikovg YmoAoyloteg 5 r 6 4 244
®-361 |Ewoaywyn otnv OntonAekTpoviki — POTOVIKN 5 B 6 3 250
®-405 | Ogppoduvapikn Kot LtatioTikn Puoikn 5 A 7 6 256
®-307 |IIpoxwpnpuévo Epyaotiplo duoiknig I 56 A 7 3 262
®-296 | AdokTiki AladiKTvokOv Mabnpatwv 5 r 3 3 268
Zoyypovng ®uoikng I
®-295 | Awaktikn Epyaotnpiov @voikng III - Ontikn 6, 7 r 3 6 273
®-271 |Ewaywyn ot Oewpia KukAopdtwv 6 B 6 4 279
®-301 |HAextpopayvnuiopog I 6 A 7 6 285
®-304 |KBavukn Aopn g YANg 6 B 6 6 291
®-305 |KBavtopnyavikn 11 6 B 6 4 297
®-311 | MaBnpoatka yia dvoikovg 11 6 B 6 4 303
®-325 |KoopoAoyia 6 B 6 4 309
®-338 | Apyég kot EQappoyég Aopu@opikig 6 r 6 4 318
TnAemoKOMNoNG
®-374 | Ztoxeia HAekTpovikav 6 B 7 6 324
®-302 |HAextpopayvntiopog II - Kupotikn 7 B 6 6 330
®-341 |Mopiakn Bloguoikn 7 r 6 4 336
®-403 | Ano ta Quarks péxpt 1o opmav 7 A 7 6 342
®-425 | Avvopikn Kot ZuppeTpieg 7 B 6 4 348
®-441 |Ewoaywyn otn @uoikn Zupmukvepévng YAng 7 B 6 4 353
®-466 | Teyvikég Pacpatookomniag Laser 7 r 6 5 359
®-473 | Epyaotplo ®uoikng Hplayoyikov Alataéewmv 7 r 7 2 365
®-351 | YmoAoylotikr Puokn I 8 B 6 5 372
®-406 |Ewoaywyn ot Mnyavikn towv Pevotav 8 B 6 4 378
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®-422 | ZTo1XE100n ZoHATIoH Kot AUVAELG 8 B 6 4 384
®-442 | DLOIKT ZUPTVKVOHEVNG YANG 8 B 6 4 390
®-461 |Epyaotpla Laser kot Movtépvag OmTiknig 8 B 6 7 396
®-467 | Atopikn, Mopiakn kot Ontikny @uoikn 8 B 7 4 402
®-478 | Ztoeia Emomung YAikeov 8 r 6 4 408
®-4092 |TIpaktikr Aoknon - [Tapdptnpa ATTA®UATOG 8 r 3 0 414
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B5. Mepypappota Mabnuatwy

Tunpa Quokng

NEPITPAMMA MAGHMATOz ©-011

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMISTHMOQN
TMHMA | OYSIKHS
EMINEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOE MAGHMATOS | ©-011 | ESAMHNO ZMOYAQN | 1o
TITAOE MAGHMATOZ | ApyAucd |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN

EBAOMAAIAIEZ

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
AloAEEELG 4 4

(6).

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOZ MAGHMATOZ
yevikoU unoBadpou,
£L61koU unoBadpou, elbikeuong
VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

TOmou A: levikoU urtoBaBpou

QOITHTEZ ERASMUS

MNPOANAITOYMENA MAOHMATA: | OXI
TAQ2IA AIAAZKAAIAZ kaw | ATTAIKH
EZETAZEQN:
TO MAOHMA MPOZMEPETAI ZE | NAI

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

https://www.physics.uoc.gr/el/courses/3054
https://eclass.physics.uoc.gr/courses/PH011/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopota

JuuBouleurteite to MNapaptnua A
L]

Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaON TOU UadiuaTog.

Meptypapri Tou Emutédou twv Madnolakwy AloTeEAEoUATWY yLa Kade Eva kUkAo amoudwv ouupwva e to MAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

> Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU lMAataiou lMpoadviwv Awd Biou Madnaong kat to Mapdptnua B

C MeptAnmtikdg O8nyog cuyypaprc Madnolakwy AloTeEAEoUATWY

T(POCEYYLON KAl cUVEPYaAGia.

H didaokaAia Tou HoBRatog oKomEeUEL OTNV EKPABNON atd ToUuG OToUSAOTEG TNG AYYALKNG
opohoyiag og BEpata PuoLknG Kat YeVIKA BEpata ou adopolV TLG EMLOTAES KAL TNV EMLOTNMOVLKH

Mpoodokdtal OTL LETA TNV ETITUXN TTapakoAoUBOnon tou HoBAUATOG Kal TV OAOKANPpWGN TwV

Sladikaolwy afloAdynong, TG ATOULIKAC EpYNoiag, TNG ATOULKAG TAPOoUGLoong KOL TWV OUOSIKWY

£PYAOLWV TLG OTtOlEC TIPETEL va KataBEéaouv oL dpoltntég, Ba elval os Béon va:
*  Availntouv, avakKaAoUV Kol epyAaovTal LLE OXETLKN EUXEPELA OE KELUEVO TIOU TIEPLEXOUV

opoloyia oXeT{OPEVN HE TNV ELEIKOTNTA KAL TO YVWOTIKO AVTLKE(LEVO TOUG.
*  Anuioupyouv Stapopoug TUTIOUC APTLO SOUNUEVWY KELLEVWV TEKUNPLwONG GUGCLKAG Kal
EPEUVNTLKNG ETUKOWVWVIAG PE SLaPOPOTIOLNUEVOUG OTOXOUG KAL TIPOKTLKEG.
*  MmnopoUv va SLoBACOUV Kal Vo KATAVONGOUV LIE OXETIKA EUXEPELA ETTLOTNOVIKA apBpa Kot
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OVOKOWWOELG OXETLIOUEVEG JE TO YVWOTLKO TOUG AVTLKELLEVO.

*  Aflohoyouv Seiypata ypadng otnv ayyAlk yAwooa, Kot va Tipod£POuV UTINPECIEG
TEKUNPLWONG OXETIKEG LLE TO YVWOTLKO TOUG OVTIKELEVO.

*  Nepypadouv otnV ayyAlkn YAWooo EPEUVNTLKA ATMOTEAECUOTA 1} EPEUVNTIKEG KalL
TELPAUATLKEG SLabLkaoieg Tpog cUVESPOUG Kal Ttpog Snuootoug dopeic evoel avalitnong
SLeBvwv xpnuatodotioswy.

*  E€ayouv cuumepacpata amnod edopéva nou Ba Bpiokouv o mNyEG otnv ayyAlkn y\wooa
000V apopa TO YVWOTIKO TOUG VTIKEIHEVO.

*  'EXOUV EUXEPELO MAPAYWYLKAG YPAPNG, CUVOULIALAG, KaTavonaong mPodopLlkol Kol ypamntou
AbGyou, Kol mapaywyLkng optAiog oe eminedo (oo kat peyaAutepo tou B2 tou Kowvou
Eupwraikot mAatoiov NMwoowv tou upBouliou tg Eupwnng, dcov adopd To YVWOTLKO
TOUG QVTIKELLEVO.

FevikEG IKOVOTNTEG

AapuBavovtag uroyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VAL EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWE QLUTEG avaypa@ovTaL oTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) oe moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhitnon, avaAuon kat cuvieon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTO!
TEXVOAOYLWV 2eBaoudg ato puatko meptBaiiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kotvwvikng, emayyeAUaTikn¢ kat nikr¢ umeuBuvotntag
AnyYn anopacewv Kat evatonaoiag oe Féuata pulou

Autdévoun epyaoia A0KNON KPLTLKIG KOt QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn tng EAeUIepnG, SNULOUPYLKNAG KaL EMAYWYIKNG OKEYNG
Epyaocia o€ 6tedvég meptBaAdov | ...

Epyaoia o€ éiemiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnuikwv ibewv | ...

*  AvalAtnon, avaiuon kal cuvBeon SeSopévwy Kal TANPOPOPLWY, LE TN XPON KOL TWV
anapaitnTwy TEXVOAoyLWY

* [lpocappoyr o€ VEEG KOTAOTACELG

*  AQYn anodpdoswv

*  Autdévoun gpyacia

*  Oupadikn epyaocia

* Epyooia os S1eBvig eptBaliov

* Epyooia og Slemiotnuovikd neptBailov

*  Nopaywyr VEWV EPEUVNTIKWYV LEEWV

*  Ixedlaouog kot Staxeiplon Epywv

*  [poaywyn tng eAeUBOepNG, SNULOUPYLKNAG KAL EMAYWYLKNG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ2

O 0TOX0C TOU HaBAUATOG eival va AELTOUPYNCEL WE LA TTIPWTN EGAPUOCHEVN ELTAYWYT OTA ayYAKA
akadnuaika keipeva kot tTnv opoloyia mou oxetilovral pe tn Ouotkn. Kipla Bépata mou
KaAumtovtal: Baolkég évvoleg Quoikng ota AyyAkd, Movadeg SE, Kpata kat Tahavtwoetg, Qwg,
BAnpata, Auvapuelg, Opun, Oeppotnta, Evépyela. Napéxetal BonBeta yla Tnv e€oikeiwon pe
QUOEVTIKA EMLOTNUOVIKA KELPEVA KAl OpoAoyia GUOIKAG. Avarttuén SEELOTATWVY KAl TEXVIKWV
avayvwong. Emumpdobeteg Se€1oTNTEG ypadrg mou avamntuooovtal: Eloaywyr oTig ETMLOTOAEG
ekdAwaong evéladépovtoc.

To nadnua SL6ACKETAL AMOKAELOTIKA oTa AyyALKA, KAl €XEL TNV akdAouBn Soun:
*  Evvéa SLoAEEELG KaAUTITOUV Ta KUpLL BEpaTa Tou TEPLYPAdOVTAL OTOUG OTOXOUG TNG TAENG,

TIOU CUUTANPWVOVTAL ATO OXETIKA KEIWEVA, TTOAUESA KAL Q0K OELG.

*  Katd tn dldpkela autol Tou PHoOAUATOG, XPNOLOTIOLELTAL £Vag CUVSUACUOG SLEAKTLIKWY
TIPOKTLKWY TIOU O0TOXEVOUV 0T BEATLOTOMOINGN TNG CUMUETOXNG KAl TNG LABNoNG Twv
CUUUETEXOVTWV doltntwy. ETol, mapdAAnAa L TV mapoucioon Twv Bepdtwy Tng KAbe
SLAAeENnG ota ayyAkad, pia popdr) cuvexolg afloAdynong MPayATOTOLETAL LECW OELPAC
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learning).

TOEWVOUNUEVWV UVI-EPYAOTNPLAKWY AC0KNOEWV/avaBEoewV Kol TEAIKAC yparTng e€€taon .

*  Hpabnon evioxVetal amod TNV EKTETOUEVN XPron TG Stadpaaotikng mAatdopuag e-class tou
Tunpatog Quoikng, 6mou dnuoctelovtal SLASIKTUAKA OAEG OL OXETLIKEG ONUELWOELS,
QVOKOWWOELG, avatpododotroelg, ToAUPETa Kol AAAOL eKTIALSEUTIKOL TOpOL.

*  Takeipeva avayvwonc/avdiuong Aappavovtat and ta untdpyxovta BipAla padnudtwv kot
SNUOIAN EMLOTNOVLKA TTEPLOSLKAL.

*  T[evIKOTEPO MEPLEXOLEVO TOU HaBAUATOG elval n eKUABNon eL61KNG 0poAoyiog OXETIKAG HE TO
YVWOTLKO QVTLKELPEVO TOU TUANATOG. EEotkelwon Twv GoLTNTWV UE KATIOLEG OTTO TIG TIPOKTIKEG
6e€LotnTeg ou Ba kKANBoUV va avartuEouv w¢ LEANOVTIKOL EMILOTALOVEG OE TIPOYLATIKAL
gpyaotakd neptBarlovra (mpodoplkEG MAPOUCLATELG, cUYYpPaAdH EMLOTOAWY, UTIOUVNUATWY,
CUUUETOXN O€ OLaSIKEG OUVAVTAOELG Epyaoiag K.a.).

*  BeAtlwon NG YEVIKNG EMLKOWVWVLOKAG LKAVOTNTAS TWV poltntwy ot AyyAlKA. 2TV opeia
TWV HoBnudtwy, ol doltnTéG £xouv tn SuvatotnTa va e€AoK 00UV EKTEVWC TG SEELOTNTEG
Tou TpodopLKoU Kat ypamtou Adyou, kabwg kat T Se€lotnteg katavonong. MapdAAnia,
Sivetal éudaon otnv opadikni epyacia (group-work), Tnv aAAnAoagloAdynon amno Toug
16loug Toug pottnteg (peer evaluation) kat tn xprion AuBevTIKoU YAWGCOLKOU UALKOU.
Fevikotepa, n dopun Tou padnuatog akodouBbei tn Soun g ocVPUELKTNG Lddnong (blended

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIONOTHzH

TPOMNOZ NAPAAOZHZ
Mpdowrno ue npéowrno, E§ amootacews
ekmaidevan K.Am.

Mpoowmo Ye MPOCWTo

XPHZH TEXNOAOIIQN

ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Albaockalia, otnv
Epyaotnplakn Ekmaidevan, otnv Emkowwvia
UE TOUG (POLTNTEG

Emkowvwvia pe toug pottnteg péow LotooeAidag padnuotog
Kol péow email.

OPIrANQzH AIAAZKAAIAZ

Meplypdpovrar  avaAutika o0 TPOMOG Kot
uédobol Stbaokaliog.
AlaAé€eg, Zepwapia, Epyaotnpiakn Aoknon,
Aoknon  [ebiou, MeAétn & avdAuon
BiBAoypapiag, @povrtiatipto, Mpaktkn
(TomtoO<tnaon), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaotikn Sibaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikn énutouvpyia, K.AT.

Avaypdpovtal ol wpeg UEAETNG Tou outnTh
yla kade padnolakn Spactnplotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVA
UE TIC apxEg Tou ECTS

, ®doprog Epyaciag
Apaotnplotnta Eaurivou
AlalE€eLg 52
MeAETn 48
YUvolo Mabnuatog 100

AZIONOTHZH ®OITHTQN
Mepypapn tne Stadikaoiag a&toAdynong

Mwooa A&oAdynong, MéBobdol aéloAdynong,
Alapoppwtiky 1 Suunepacuatik, Aokiuaoia
MoAdarmAric  Emtdoyrig, Epwtricelc SUvtoung
Anavtnong, Epwtioeis Avamtuéng Aokipiwy,
Ertiduon  MpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopik E&taon,
Anuooia Mapouoiaon, Epyaoctnpiakr Epyaoia,
KAk E&€taon AoOevoug,  KoaAAreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOoSLOPLOUEVA KPLTHPLAL
aloAdynong kat eav kot o givat mpooBaotua
Q7TO TOUG (POLTNTEC.

H afloAoynon yivetat ota AyyAkd. Ot pottntég e€etdlovral Kal
alodoyoUvtal pe BAon TECOEPLC UTTOKATNYOPIEC:

a) Emtiloyn evog apBpou amo enMLoTnovVIKO Tteplodikd Quaotknc, To
omnoio kaBe Hadntr¢ emAéyeL va avaAUoEL KaL VO TTAPOUGLACEL
TO00 YPATNTWE 000 Kol TTPOPOPLKA, KAl UTTOBOAN TOU OKETITIKOU
Tow amno Tnv emhoyr evog CUYKEKPLUEVOU apBpou. Emloyn
Seltepou apBpou yla to i6lo Bépa ya cUyKpLon BaoKWY onpeiwv.
Mapoxn ypantwy oxoAiwv avatpododdtnong Stddckovtog o
OAouG TouC poLTNTEC TTou UTERaAAY QUTH TNV gpyacia. Auti n
avaBeon akoAouBel Eva oXeTIKO LOVTEND TtoU SIBETAL OTOUG
Hadntég (3% Tou cuvoAlkou Babuou).

B) TetpaAemntn napoucioon tou apbpou, To omolo kABe dpoltnTg
eméAede va TTAPOUCLACEL KAL VO CUYKPIVEL pe Eva Seltepo dpBpo.
Mapoxn ypantwy oxoAiwv avatpododdtnong Stddckovtog o
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OAouG Touc poLTNTEC TTou UTERaAAV QUTH TNV epyacia. Auti n
avaBeon akoAouBel Eva oxeTIKO LOVTEND Ttou SiveTaL OTOUG
doutntég (17% tou cuvoAkol Babuou).

y) Fpattod TeAko project oXETIKO Ue Ta ipoavadepBevTa
ETLOTNHUOVIKA apBpa. Mapoxn ypartwy oxoAiwv avotpododdtnong
S51640KovVTOG 0 GAOUC TOUC POLTNTEC TToU UTTERAAQY QUTH TV
epyaocia. Auth n avabeon akoAouBel £va OXETIKO LOVTENO TTOU
Sivetal otouc poutntég (30% Tou cUVOALKOU Babuou).

6) TeAwkn €€€taon Tou UALKOU TTou KAAUTITETAL KATA TN SLAPKELA TOU
e&apnvou (50% tou cuvolkou Babpou).

Ta keipeva avayvwaong AapBdavovtal arno ta urtdpxovta BLBAia
HaONUATWY Kat SNUOBIAA EMLOTNHOVIKA TIEPLOSIKA.

INUOVTIKA onpeiwaon: To yeyovog OTL oL NAEKTPOVIKEG EPYACLEG Kt
OMO TO OXETIKO UALKO TOUG avePBaivel 0To e-class onpaivel OtL ot
doutntég Kat o ekmaldeutrg AapBdavouy e8Ik avatpododotnon pe
™ Hopdn avadopwv opotdtntag amnd to Turn-it-in. EGv n avadopd
opolotnTag Seiyvel OtL n pyacia tou padntr sival dnuioupynuévn
amnd Al, urtoBonBolpevn and Al i €xet umepPel éva
TpoKaBopLOPEVO 0PLOKO GNUElD opoLoTnTag, ol holtnTESG kKaAouvTal
va UTIOBAAOUV €K VEOU.

Me auTtov ToV TPOTO, oL HOLTNTEG EKMALSEVOVTAL OTO TL CUVLOTA
AoyokAomn Kot mwg va Thv artodpuUyouv. EnutAéov, auto Asttoupyel
WG CUMTMARPWHA OTNV ELKOCAAETTTN EVOTNTA TNG TPWTNG SLAAEENS
KABe pobrpatog ayyALKrG opoAoyiag ToU TUAUOTOC, OTIOU TOUG
Slvovtal mapadelypato EMITUXNUEVWVY EPYACLWV KO TEXVLKWY
ouyypadnc kot we va arnodeuxBel n AoyokAomn otnv akadnuaikn
epyaocia.
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ETLOTNUOVIKO EkSOoELS ZTaduAiSN, ABrva.

Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 4)

- Related academic journals:

EVSELKTIKOC THVOKOLG XPNOLLOTIOLOUEVWV TIEPLOSIKWV TIPOG MEAETN Kol avaAuon:
1. Physics World

2. Physics Today

3. Scientific American

4. New Scientist
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COURSE OUTLINE ©-011

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-011 | SEMESTER | 1st

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. T‘gfggllll\?(; CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the
whole of the course, give the weekly teaching hours and the total credits HOURS
Lectures 4 4

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

A Type: General Background

PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3054

https://eclass.physics.uoc.gr/courses/PH011/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

Guidelines for writing Learning Outcomes

The course is intended to teach students English terminology on subjects of physics and general
science and scientific approach and cooperation.
It is expected that after the successful completion of the course and completion of the specified
assessment, individual work, individual presentation and group work required by the students, they
will be able to:
*  Seek, recall and work with relative ease with texts that contain terminology related to their
specialty and subject matter.
*  Create various types of well-structured physics texts and research communication
documents with differentiated goals and practices.
*  Easily read and understand scientific papers and communications related to their subject
matter.
*  Evaluate sample writing in English and provide documentation services related to their
subject matter.

*  Describe in English the research results or research and experimental processes to

MOAIM NANENIZTHMIOY KPHTHZ
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participants and public bodies with a view to seeking international funding.
*  Draw conclusions from data they find in sources in English regarding their subject matter.
*  Have fluency in writing, spoken interaction, listening, written comprehension, and
productive speech at a level equal to or greater than the B2 of the Common European
Framework of Reference of the Council of Europe in terms of their subject matter.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

*  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Adapting to new situations

*  Decision-making

*  Working independently

*  Team work

*  Working in an international environment

*  Working in an interdisciplinary environment

*  Production of new research ideas

*  Project planning and management

*  Production of free, creative and inductive thinking

(3) SYLLABUS

The class goal is to act as a first hands-on introduction to English academic texts and terminology
related to Physics. Major topics covered: Basic Physics notions in English, SE Units, Waves and
Oscillations, Light, Projectiles, Forces, Momentum, Heat, Energy. Aid is offered for the familiarization
with authentic, subject specific texts and vocabulary. Development of reading skills and techniques.
Additional writing skills to be developed: Introduction to motivation letters.

The course is taught solely in English and has the following structure:
* Nine lectures covering the main topics outlined in the class goals, supplemented by relevant

texts, multimedia and exercises.

*  During this course, a combination of teaching practices is used which aim to optimize the
participation and learning of the participating students. Thus, in parallel with a multimedia-
enhanced presentation of the themes of each lecture in English, a form of continuous
assessment is carried out through a series of graded portfolio-based mini-assignments, and a
final written examination.

* Learningis aided by the extensive use of the interactive e-class platform of the Department
of Physics, where all relevant notes, announcements, feedback, and so on, as well as online,
multimedia and other learning resources are posted.

* The reading texts are taken from existing course books and popular scientific journals.

* The general content of the course is geared towards teaching specific terminology related to
the field of the physics department. Furthermore, it aims to familiarize students with some
of the practical skills they will be required to develop as future scientists in real work
environments (oral presentations, writing letters, memos, participating in group meetings,
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etc.).

* Anoverall aim is the improvement of the general communication ability of students in

English. During the course, students have the ability to extensively practice oral and written

skills as well as comprehension skills. At the same time, emphasis is placed on group-work,

peer evaluation and the use of authentic language material. In general, the structure of the
course is that of blended learning.

(4) TEACHING and LEARNING METHODS - EVALUATION

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory education,
communication with students

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and

by email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Study 48
Course total 100

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done solely in English.

Students are assessed on the basis of four sub-categories:

a) Selection of a paper from a scientific journal of Physics, which
each student chooses to analyse and present both in writing and
orally, and submission of the rationale behind the selection of a
specific article. Selection of a second paper on the same topic to
compare key points. Provision of written feedback to all students
who submitted this assignment. This assignment follows a relevant
model given to the students (3% of total grade).

b) Four-minute presentation of the paper, which each student has
chosen to present and compare with a second paper. Provision of
written feedback to all students who submitted this assignment.
This assignment follows a relevant model given to the students
(17% of total grade).

¢) Written of final project on the above-mentioned papers.
Provision of written feedback to all students who submitted this
assignment. This assignment follows a relevant model given to the
students (30% of total grade).

d) Final examination of the material covered during the semester
(50% of total grade).

Important note: The fact that the electronic assignments and all
their related material is uploaded on e-class means that the
students and the instructor get dedicated feedback in the form of
similarity reports from Turn-it-in. If the similarity report shows that
the student assignment is Al-generated, Al-aided or has exceeded a
similarity cut-off point, students are asked to resubmit.

In this way, students are trained in what constitutes plagiarism and
on how to avoid it. Besides this acts as a supplement to the twenty-
minute section of the first class of every English terminology course
of the department, where they are given examples of successful
assignments and authoring techniques, and how to avoid
plagiarism in academic work.

MOAIM NANENIZTHMIOY KPHTHZ
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

StaduAidng, A. (2009) Ae€kod Texvohoyiag kat Emotnpwy, ayYAogAANVIKO AeELKO, EAANVOOYYALKO AEELKO, TEXVIKO
ETLOTNUOVIKO EkSO0eLG ZTadulidn, ABrhva.

Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)

- Related academic journals:

Indicative list of suggested academic journals for initial study:
1. Physics World

2. Physics Today

3. Scientific American

4. New Scientist
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NEPITPAMMA MAGHMATOz ®-101

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTKQN EMIZTHMQN
TMHMA | OY3IKH>
EMINEAO ZNOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-101 | EZEAMHNO ZMNOYAQN | Xelpepwo

TITAOZ MAGHMATOZ | Tevikr Quotkr |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 7
AoKNOELG 2

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | A

yevikoU unoBadpou,

£L61koU unoBadpou, elbikeuong

VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAOHMATA: | OXI

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3040
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH101/

(2) MAGHZIAKA ANOTEAEZMATA

MaOnotakd AnoteAéoporta
Meptypdagovrtal Ta padnolakd amoteAEoUaTa TOU UATNUATOG Ol CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWON TOU UadUATog.

JuuBouleurteite to MNapaptnua A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAECUATWY yLa KATe Eva KUKAO omoudwv aUupwva Ue to lAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
O Meptypapikol Asiktec Emunedwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B

O MepAnmtikdg O8nyog cuyypaprc Madnolakwy AloTeEAeoUdTWY

Me tnv erutuyr) oAokAfipwon tou padriuoatog o pottntrg/tpla Ba eival o Béon:

*  Na yvwpilel to Baotkd puOIKE HEYEDN, TIG APXEC KOL TOUG VOUOUG TNG MNXOVIKAC, TwV
Kupdtwv kat tng OeploSuvapLKAG.

*  Na pmnopel va poodlopilel Toug puoikolg VOUOUC TTou oxeTi{ovTal pe Ta GUuaLka datvopeva
yUpw TOU.

®*  Na punopel va cuvéualel Toug huoLkoUg VOOUG KOl VA KAVEL XPHON TWV LABNUATIKWY
epyaleiwv yla tnv eniluon cuvOeTwv MPoPANUATWVY.

®*  No pnopel va e§nyel molotikd ta puokd Gavopeva Kot Vo KAVEL TIOGOTIKEG EKTLUNOELS YLa
auTa..

*  No ovadlopyavwoeL TIG YVWOELC TOU OE €va VLaio olkodOpunua Boolopévo atoug Baotkoug

MOAIM NANENIZTHMIOY KPHTHZ 13


https://eclass.physics.uoc.gr/courses/PH101/
https://www.physics.uoc.gr/el/courses/3040

B5. Mepypappota Mabnuatwy Tunpa Quokng

VOLOUG.

Fevikég IKavoTNTES
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG QUTEG avalypapovIal oTo
Mapdptnua AutAwuatog kot mapatidevral akodoUBw ) oe mola / TOLEG A0 AUTEG AITOOKOTTEL TO UAdnua;.

Avaintnon, avaAuon kot oovdeon SeSouévwy kot Sxeblaouog kat Slaxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwy 28066 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko neptBaAiov

lMpooapuoyr) o€ VEEG KATAOTAOELG Emibeién Kowwvikrig, emayyeAuartiknc kat ndkng umteuduvotntag
AfYn anopdaoewv Kat evatodnoiag oe 9éuata @UAou

Autovoun epyaoia AOKNGN KPLTLKIG KOt QUTOKPLTIKAG

Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTepnG, SNULOUPYLKIG KAl ETTAYWYIKIG OKEYNG
Epyaoia o€ 6tedvég meptBaAdov | ...

Epyaoia o€ Stematnuoviko neptBailov AMeg...

Mapdaywyn VEwv epeuvnuikwv tbewv | o

AvtleTwrion oUVOETWY TPOPANUATWY

AvATTUEN EMLOTNUOVIKAG OKEYNC

Xprion tng BLBALoONKNG Tou Mavemiotnuiov Kat moAAamAwy BLBALOYpAdIKWY TTNYWV
Avalntnon mNywv, TPOCOUOLWOEWYV KOL NAEKTPOVIKWY HaBnudaTtwy amno to dtadiktuo
Anpoupylo CNUEWOEWY KAl AUTOVOUN HEB0SOG LEAETNG

Juvepyaola og OpASES

YAomoinon €PEVVNTLKWY EPYACLWY

Alaxeiplon tou xpovou Kal tpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Mnxavikn: Etoaywyn, KAipakeg — Kivnon og 1 tdotaon — Kivnon og 2 Staotdoetg — Nopot tou
Newton - KukAwr kivnon —Epyo, Auvautkn & Kwntikn Evépyela, Alatipnon Evépyelag — Mpoppikn
Opun & Kpoloelg — Neplotpodr] otepeoy cwpatog — KUALon, atpodopun & pomn — NOpog the
Maykoopiag EAENG

Kupatikn: Tadavtwoelg — Kupatikn kivnon — Hxntwd kopata, Akouotikn, @awopevo Doppler —
ErmtaAAnAia & ITAoLUa KUUATO — ZUVTOVIOHOG

Oeppoduvaplkn: Ospuokpacia & Wbavikd agpla — Kivntikr Bswpia agpiwv - Ogpuodtnta 10¢ vopog
™G Oepuoduvaptkng — Evtpornia 20¢ vOUOG TNG OgpUOSUVOULKAG

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H
TPOMOZ MNAPAAOZHE | MNpoowTo pe mMPOowWTo

Mpdowrno ue npéowno, E amootacews

eknaibevon K.Am.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug poltntég péow LoTooeAiSag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQON | kot péow email.

Xprion T.I1.E. otn Alsackalia, otnv

Epyaotnpiakn Eknaibeuan, otnv Enkowvwvia

E TOUG (QOLTNTEG

OPFANQZH AIAAZKAANIAZ ®doprog Epyaciag

Mepypdpovrar  avaAuTikd o0 TPOmMOG  Kat Apaotnpiotnra Efaurivou
uédobot Stbaockaliag. ALoE €eic 52
AaAééelg, Sepwvapla, Epyaotnplakn Aoknon,

Aogknon  [lebiou, MeAétn &  avdAuon Aoknoelg 26
BiBAloypapiag, @povriatrplo, Mpaktikn MeAétn 97
(Torto9€tnon), KAwuwkn Aocknon, KaAAwwexviko

Epyaaotripto, Aabpaotikn Sbaokalia,

EKTIaLOEUTIKEG ETLOKEWELG, EKTOvnon UEAETNG
(project), Suyypaern epyaciac / epyaotwv,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal ot wpeg UEAETNG TOU @OoLTNTh
yla kade padnoiakn dpaoctnplotnta kKadwe Kot
0L WPEG N kadoSNYyoUUEVNG UEAETNG TUUPWVA 20volo MaBrpatog 175
UE TIC apxeg Ttou ECTS

AZIONOTHZH ®OITHTQN | H a&loAoynon yivetat ota eAAnvika. OL dpottntég e€etalovral

Meptypaen e Slabukaoiog agoAdynong Kal agloAoyouvtol Yyparmta oTo TEAOG Tou e€aprvou, ald Kot
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Mwooa A&oAdynong, MéBobdot a&loAdynaong,
ALlpopPWTLKY 1) SUUTIEPAOUATLKY, AoKuaaia
MoAAamAnc EmtAoyric, Epwtricelc SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokipiwv,
Ertiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoic,
KAwikny  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOCSLOPLOUEVA KPLTHPLL
aéloAdynong kat eav kat mou eivat mpoaBaotua
QIO TOUG (POLTNTEG.

LE Tpoodoug Katd tn Sldpkela Tou e€aprvou.
MpoodEpeTal kal aTo eapvo eapnvo, wg OpoviiotnpLlakd
padnua, uo (2) wpeg tnv eSopada.

(5) ZYNISTOMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

"Ouowkn", Halliday David, Resnick Robert, Walker Jearl
"OYZIKH FA ENIZTHMONEZ KAl MHXANIKOYZ" - RAYMOND A. SERWAY, JOHN W. JEWETT

- JuvaQr) EMOTNUOVIKA TIEPLOSIKA:

MOAIM NANENIZTHMIOY KPHTHZ
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COURSE OUTLINE ®-101
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-101 | SEMESTER | Winter
COURSE TITLE | General Physics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T]::_II})(:IIJ{I;];IG B
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | A
general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3040

https://eclass.physics.uoc.gr/courses/PH101/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know the basic physical quantities, principles, and laws of Mechanics, Waves, and
Thermodynamics.

* Identify physical laws involved in natural phenomena.

*  Combine physical laws and make use of mathematics tools to solve complex problems.

*  Explain qualitatively natural phenomena and make quantitative estimates and predictions.

*  Reorganize their knowledge into a structure, based on the basic physical laws.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism
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Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

Troubleshoot complex problems

Develop scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaborate in teams

Implement research work

Manage time and deadlines

(3) SYLLABUS

Mechanics: Introduction, Scales, - Motion in one and two dimensions - Newton's Laws - Circular
motion - Work, Potential and Kinetic Energy, Conservation of Energy - Linear momentum and
collisions — Solid body rotation - Angular momentum and Torque - Law of Universal Gravitation
Waves: Oscillations - Wave motion - Sound waves, acoustics, Doppler effect, - Superposition and
Standing waves - Resonance

Thermodynamics: Temperature and perfect gases - Kinetic theory of gases - Heat and First law of
Thermodynamics - Entropy and Second Law of Thermodynamics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 52
described in detail. -

Lectures, seminars, laboratory practice, Practices 26
fieldwork, study and analysis of bibliography, | | Study 97
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 175

STUDENT PERFORMANCE | The evaluation in the course is in Greek. The students are

EVALUATION | examined and evaluated with a written exam at the end of

Description of the evaluation procedure the semester. In addition, there are short mid-term exams
Language of evaluation, methods of during the semester. The course |.s offered during the Spring
evaluation, summative or conclusive, multiple | Semester also, but only as a tutorial course of two (2) hours
choice questionnaires, short-answer questions, per week.
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical

examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
"®uowkn", Halliday David, Resnick Robert, Walker Jearl
"OYZIKH FA ENIZTHMONEZ KAl MHXANIKOYZ" - RAYMOND A. SERWAY, JOHN W. JEWETT

Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-103

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKH2
EMINEAO ZNOYAQN | MPOMNTYXIAKO
KQAIKOZ MAOHMATOz | ®-103 | EEAMHNO 2MNOYAQN | XEIMEPINO

TITAOZ MAOHMATO2

O¢pata Zuyxpovng Quaotkng |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVAOEG QATTOVELOVTOL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc .y. AtaAétsic, Epyaotnplakéc AoKRoetg K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVELOVTAL EVIALQ VLo TO dUVOAO TOU Uadruatog MONAAEZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog kot To dUVoAO Twv BIAAZKANIAZ
TULOTWTLKWVY LOVASWV
ALoAEEELG 3 3

MpooVéote aelpeg av xpeLaotel. H opyavwan dtéackaliag kat ot
SL6AKTIKEC UETOHOL TTOU XPNOLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | levikoU YmoPBdaBpou, Avamtuéng As€lotitwy

yevikou urtoBadpou,

£L61kov urtoBadpou, elbikevuang

VEVIKWV YVWOEWV, avamtuéne Seélotitwv

MPOANAITOYMENA MAOHMATA: | OXI

TAQZZA AIAAZKAAIAZ kot | EAAnvIKA
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3042
MAGHMATOZ (URL) https://eclass.physics.uoc.gr/courses/PH103/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéopata
Meptypapovtal ta padnoLaKd QITOTEAECUATA TOU UATNUATOG OL CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAriAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUX OAOKANPWanN TOU UadUaTog.

JuuBouleurteite to MNapaptnua A
O Mepypapn tou Enutébou twv Madnotakwy ATIOTEAECUATWY yLa KATe Eva KUKAO omoudwv oUupwva ue to lNAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatne Ekmaibevang
O Meptypapikoi Asiktec Emunedwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwy Aia Biou Madnaong kat to Mapdptnuo B

> MepiAnmtikdg 08nyog cuyypaprc Madnotakwy AloTeEAEoUATWY

®*  No Unopel va mopoucLael CUVOTTTLKA €Va ETLOTNHOVIKO Bépa
®* No umopel va XpnoLUOTIOLEL AOYLOULKO YLa TTPODOPLKEG TTAPOUCLAOELSG
®* Noa e€olkelwOel pe Toug ToUELS TNG Epeuvag otn Quoikn

FEVIKEG IKOVOTNTEG

AauBavovtag umoyn TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OTTWE QUTEG aVaypA@POVTaL OTO
Mapaptnue AutAwuartog kot mapatidevial akoAoUSwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO padnua;.

SxebLaouoc kot Slayeiplan Epywv

2eBa0UOG OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTO
2eBaodg oto puaolko neplBaAlov

Entibelén KolvwVIKIG, EmAyyEAUATIKNG kot NG uteuBuvoTnTag
kot evatodnoliag o 9euara UAou

Avaintnon, avaAuon kot oOvdeon Sedouévwy Kat
TIANPOPOPLWY, UE TN XPHON KAL TWV amapaitnTWV
TEXVOAOyLWV

lMpooapuoyn O€ VEEG KATAOTAOELG

AnfYn anopacewv
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Autovoun epyaoia A0KNGN KPLTIKAG KoL AUTOKPLTLKIG

Ouadikn epyaocio Mpoaywyn tn¢ EAeUTepnNG, SNULOUPYLKIG KAl ETTAYWYIKNG OKEWYNG
Epyaocia o€ Siedvég meplBdAdov L

Epyaocia o€ Slemiatnuoviko neptBailov AAeg...

Mapdywyn VEwV EPEUVNTIKWY LOEWV

Avalntnon TNywv, TPOCOUOLWOEWYV KoL NAEKTPOVIKWY Habnpdtwy amno to dtadiktuo
Juvepyaoia o opAadeg

Alaxeiplon tou xpovou Kal mpoBeouLwv

AoKNON KPLTLKNAG KAl AUTOKPLTLKAG

Avamtuén LKavoTtNTwy MPodopLKAG EMKOWVWVIO OMOTEAECUATWY LECW TIOPOUCLACEWV

(3) NEPIEXOMENO MAOHMATOZ

To padnua amoteleital ano oelpd SLAAEEEWV EVNUEPWTLKOU XapaKTApO ot BEpata olyxpovng
dUOLKNG. ZKOTIOG, MEPA QIO TNV EVNUEPWOT TWV GOLTNTWV yLa Ta cUyXpova, evladEpovia yla Thv
ETILOTNHOVLKA KOWVOTNTA, EPEVVNTLKA BEpATA, EVAL KOL N YWWPLULO TWV VEOELTOXOEVTWY dOoLTNTWV UE
v gpeuvntikn Spactnplotnta tou TuRpatog Quoikng. Katd cuvémela To padnua aneubuvetatl
OITOKAELOTLKA O€ TIPWTOETEIG dolTnNTEC.

Evéeiktikol titAol StaAé€ewv:

Eloaywykég Mapatnproelg, ZUvtoun emokonnon tg Quotkng- Ou Séka KALAKES TNG UANG - Tpla
awiypata kot n Abon toug: Apxn anpoaodloplatiog - O KOOH0G 0 MIKpOG kat o Méyag: Ztolxelwdn
CWHATLA KAl Koopoloyia — Yriepaywyluotnta - Mupnvik Quaotkn - Laser cooling kal Zupmukvwon
Bose-Einstein - MikponAektpovikr kat NavonAektpovikr - Z0yxpovn Aotpoduoikr - KBavtikr OmTikn
- Lasers aktivwv-X

(4) AIAAKTIKEZ kat MAOHZIAKEEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | MpOowmo UE MTPOCWTO
Mpéowro pe npoéowrno, EE anootdoews
eknaibeuon K.Am.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug pottntég péow eclass oeAidag

NAHPO®OPIAZ KAI ENMIKOINQNIQN | pabnpatog kat péow email.
Xprion T.I1.E. otn Albackalia, otnv
Epyaotnpiakn Eknaibeuan, otnv Entkovwvia
UE TOUG (POLTNTES

OPrANQZzH AIAAZKAANIAZ
Mepypapovrar  avaAutikd o TPOmoG Kol ) ®doprog Epyaociag
uédobot Sibaokaliag. Apaotnpiotnta Efaurivou
AaAé€eg, Sepwvapla, Epyaotnplakr Aoknon, .
Aogknon  [ebiou, MeAétn &  avdAuon ALoAESELS 20
BiBAoypagpiag, @povriotrplo, MpakTikn MNoapovo LAOELC 6
(Torto9€tnon), KAwiwkry Aoknon, KaAAwrexviko Mpostotpacia 49

Epyaaotripto, Aabpaoctikn Sbaokalia,
EKTIaULOEUTIKEG ETLOKEWELG, EKTTOvnon UEAETNG

(project), Suyypaern epyaciac / epyaoctwv,

KaAAwteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL WPec UEAETNG TOU @oLTnTh - -
yla kade padnotakn Spaoctnplotnta kadwe Ka Zuvoho MabBruatog 75

0L WPEG N kadoSNYyoUUEVNG UEAETNG TUUPWVA
UE TIC apxEg Tou ECTS

AZIONOlHzIH ®OITHTQON
Mepwpaer e Siadikaocias agloAdynong Ot portnTég kKahouvTal va epyactolv og BEpata tng

£TLAOYC TOUC KOLL VAL TAL TTAPOUGLACOUV TIPODOPLKA.

Mwooa A&oAdynong, MéSBobdot a&loAdynaong, VrIQI S ) P , podop i
Mapopowrkri 1 Supnepaouatiki, Aokwacia AflohoyouvTtal yla Tnv enidocn Toug OTLG MAPOUGCLATELS
MoMarAric  Emidoyric, Epwtrioelc Sovtounc | QUTEG Ttou yivovtal ota EAAnvikA. Mparmteg e€eTdoelg umopet
Andvtnong, Epwtiioels Avdrtuéng Aokiwy, | yo xpnotpornolnBolyv emiong o cUVEUAOUO UE TIG

Ertiduon  lpoBAnudtwy, [pant) Epyaoia, . . . :
PO OPLKEC TILPOUCLACELC OV KPLOEL amapaltnto.
Ex9son / Avagopd, [lpoopikri EéEtaon, pPodopLKE P S P pattn

Anuodota Mapouoiaan, Epyaoctnplakn Epyaoia,
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KAwikn  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOCSLOPLOUEVA KPLTHPLAL
aéloAdynang kat eav kot mou ivat mpooBaoctua
Qo TOUG POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

E.N. Owovopou, “H puatki onuepa”, Topot A kat B, Maveniotnuiokég Ekdooslg Kprtng, HpdkAelo,
2003

MoloTIKA, EKAQIKEUTIKA ETLOTNUOVIKA TIEPLOSIKA : Scientific American, Science, La Recherche, Physics
Today K.T.A.

- JuvaQr) EMOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE ®-103

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | -103 | SEMESTER | WINTER
COURSE TITLE | Topics in Modern Physics I
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];I{;‘:)Cllj'llil;l(i SRR
whole of the course, give the weekly teaching hours and the total credits
Lectures 3 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

general background, skill development

PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3042

https://eclass.physics.uoc.gr/courses/PH103/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
[ ]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

» To be able to briefly present a scientific topic
» Be able to use software for oral presentations
* To become familiar with the fields of research in Physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical responsibility and

sensitivity to gender issues
Criticism and self-criticism
Production of free, creative and inductive thinking

Others...
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Search for resources, simulations and e-courses from the internet
Collaboration in groups

Time and deadline management

Exercise criticism and self-criticism

Development of oral communication skills through presentations

(3) SYLLABUS

The course consists of a series of informative seminars in topics of contemporary
physics. The aim, apart from updating students in modern, active topics in physics,
is also to bring undergraduates in contact with the research activity of the
department. Consequently the course is intended exclusively for first year students.

Indicative seminar topics:

The ten scales of matter, Three enigma and their solution: The Uncertainty principle,
Elementary particles and cosmology, Superconductivity, Laser cooling and Bose-
Einstein condensation, Micro/Nano-electronics, Modern astrophysics, Quantum

Optics, X-ray lasers.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students
COMMUNICATIONS TECHNOLOGY | \yebsite and by email.

Use of ICT in teaching, laboratory education,
communication with students

through a course

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload
described in detail.
Lectures, seminars, laboratory practice, Lectures 20
fieldwork, study and analysis of bibliography, Presentations 6
tutorials, placements, clinical practice, art .
workshop, interactive teaching, educational Preparatlon 49
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS Course total 75

STUDENT PERFORMANCE

EVALUATION | stydents are invited to work on topics of their choice

Description of the evaluation procedure

and present them orally. They
Language of evaluation, methods of

are evaluated for their

evaluation, summative or conclusive, multiple | performance in these presentations which are made

choice questionnaires, short-answer questions,

open-ended questions, problem solving, | IN Greek. Written examinations may also be used in

written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
fp b necessary.
other
Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

conjunction with oral presentations if deemed
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

E.N. Economou “Contemporary Physics”, 5th Eds, Vols 1+2, Crete University Press,
Heraklion, 2004 (in Greek)
Popular science journals: Scientific American, La Recherche, Physics Today etc.

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-111

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY>IKH>
EMINEAO ZNOYAQN | MPOMTYXIAKO
KQAIKOZ MAOHMATOZ | ®-111 | EZEAMHNO ZMNOYAQN | Xelpepwo

TITAOZ MAGHMATO?Z | Tevikd MaBnpatikd |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 7
AoKNOELG 2

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZX | vevikol umoBdBpou

yevikou urtoBadpou,

£L6Lkov uroBadpou, elbikevuang

VEVIKWV YVWOEWV, avamtuéne Seélotitwv

MPOANAITOYMENA MAOHMATA: | OXI

TAQ2ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH111/
MAGHMATOZ (URL) https://www.physics.uoc.gr/el/courses/3157

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoparta
Meptypdpovtal ta padnoLaKd AITOTEAECUATA TOU UATUATOG OL CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja amoKT)O0UV OL POLTNTEG UETA TNV ETILTUX 0AOKARPWaON TOoU UaBHUATOG.

JupBouleuteite to Mapaptnuo A
= Meptypapri Tou Emutédou twv Madnolakwy ATOTEAECUATWY yLa Kade Eva kUkAo amoudwy auupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

O Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwmnaikoU MAataiouv lMpoadviwv Awa Biou Madnang kat to Mapdaptnua B

MepiAnmtikog 08nyoG ouyypaprc Madnotakwv AmoteAeoudtwy

Me tnv erutuyr) oAokAfipwon tou padriuoatog o poutntrg/tpla Ba eival o Béon:

*  Na yvwpilel Baolkég LOBNUOTIKEG CUVAPTNOELG, TNV YpadLKA TOUG avamapdotoon,
OOV UITTWTEG, TTAPAYWYOUC KoL OAOKANPWLOTA TOUG.

* Na Kkatavoel Tnv évvola Tou opiou, TNG Mapaywyou Kal TOU OAOKANPWUATOG.

®*  No XpnOLUOTIOLEL TIC TTOPOAYWYOUG KAl Ta OAOKANpWHATA Yo BeATIOTOMOLNGN, UTIOAOYLOUO
ETULPAVELWY, OYKWV, LAKOUG KAUTIUAWV.

®*  No avantuEeL CUVAPTHOELG OE OELPEG KAL VA EKTLUAOEL TN GUYKALON TOU QVATTUYLOTOG.

®*  No GUVOUAOEL TLG YVWOELG TOU KOl va TIG EQOPUOCEL yia TNV eMiAucn oUVOeTwY
TPOBANUATWV.

®*  Na edappooel TG YVWOEeLS Tou o€ poBAnpata QUoLKAC.
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Fevikég IkavoTnTEg
AopuBavovtag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWG QLUTEG avVaypa@ovTaL 0TO
Mapdptnua AutAwuartog kot napatidevrat akoAoUdwe) o€ ot / TOLEG QIO QUTES ATTOOKOTIEL TO PUAdNUa;.

Avaintnon, avaiuon kat oovdeon SeSouévwy kot SxebLaouog kat Slaxeiplan Epywv

TTANPOOPLWY, UE TN XPHON KAl TWV amapaitnTwy 2eBaouOG 0N SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyr) o€ VEEG KATAOTAOELG EmiSetén KowwvikriG, emayyeAuatiknc Kot k¢ uteuduvotntag
AfYn anopdaoewv Kat evatodnoiag oe 9éuata @UAou

Autovoun epyaoio A0KNON KPLTLKAG KOl UTOKPLTLKIG

Ouadikn epyaoio Mpoaywyn tnG EAeUTePNGS, SNULOUPYLIKNAG KAl EMAYWYIKNG OKEYNG
Epyaoia oe 6tedvég meptBaAdov | ...

Epyaoia o€ Stematnuoviko neptBailov AMeg...

Mapdaywyn VEwv epeuvnTikwv tbewv | e

®  Amoktnon Boolkwv HadnpoTkKwy LKAVOTHTWV.

*  Avamtuén LKavotnTwy yla Tn AUon cuvBetwv npofAnudatwy (avaluon kat cuvBeaon).
*  Avamrtuén tng EMLOTNUOVIKNG OKEYNC.

*  Xprion tg BLBALOBAKNG Tou Ttavemotnpiou Kot ToAAAMAWY BLBALOYPOPIKWY TNy WV.
*  AvalAtnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY Hadnudtwy amno to dtadiktuo.

(3) NEPIEXOMENO MAGHMATOZ

*  [pokatapktikd: EuBeieg, Zuvaptnoelg Kot ypadLKEG TOPAOTATELG, EKDETIKEG OUVAPTOELS,
avtiotpodeg cuvVaPTHOELG Kal AoyApLOUOL, TPLYWVOUETPLKEG CUVAPTHOELG KAl OL avTioTpodEC
TOUG, TIOPAETPLKEG EELOWOELG.

*  ‘Opla kal ouvéxela: PuBuol petaBoAng kal opla, eVPECh OpLwV Kol TAEUPLKWVY oplwy, AmEeLpa
Opla, ouVEXELD, epamTOpeveC eVBEiEG.

¢ Nopaywyol: H mapdywyog wg cuvaptnan, N mopaywyos we pubpog petaBoing, mapdywyol
YWOUEVOU TINALKOU Kal apVNTIKAG SUVaUNG, MapdywyoL TPLYWVOUETPLKWY CUVOPTHCEWY,
Kavovag aAUCLSWTH G MapAyWYLONG, TAPAYWYLoN TIEMAEYUEVNG CUVAPTNONG.

*  Edappoyég Mapaywywv: AKpOTATO CUVOPTHCEWY, BEWpPNa LESNG TIUAG, OXNUA YPADLKAG
TAPACTACNC, KOTAOKEUH LOVTEAWV Kal BeATioTonolnan, ypapLkonoinon, dtadopika,
péBodog tou Newton, elcaywyr] Tou TuTou tou Taylor.

¢ OAokAnpwaon: Adplota oAokAnpwuata, Kavoves ohokAnpwong, oAokAfpwon Ue
QVTLIKOTAOTOON, EKTILNGN TTOCOTATWY LE XPron TMEMEPACHUEVWY aBpolopdtwy, abpoiopata
Riemann kat oplopéva oAokAnpwpata, Bewpnua PEong TLUNG kat BepeAlwdeg Bewpnua
0AOKANPWONG, UTIOAOYLOMOG OPLOUEVWV OAOKANPWHATWY E OVTLKATAOTACH, APLOUNTLKN
oAokAnpwan, KUpLoL TUTIoL OAOKANPWGONC, OAOKANPWON KOTA TIOPAYOVTEG, LEPLKA KAAOUATA,
TPLYWVOLETPLKEG AVTIKOTAOTAOELG, TUTTOL OAOKANPWUATWY, CUCTAUOTA UTTOAOYLOTIKAG
AaAyeBpag, yevikeupéva oAoKANpwUaTA.

¢  Edappoyég ONOKANPWHUATWV: YTIOAOYLOUOC OVKWYV UE SLATUNAOELG KO TIEPLOTPOdN YUpW o
Tov Afova, LOVTEAD OYKWV WE Xprion KUAWEPLKWY GAOLWV, UAKN KAUTTUAWY OTO eMinedo,
ehatripla avTALEG KAl AVEAKUOTAPEG, SUVAELS PEUCTWYV, POTIEG KaL KEVTPO LALOG.

*  YmepPatikéG ouVOPTHOELG: AoyaplBuoL, EKBETIKEC CUVAPTIOELG, TAPAYWYOL OVTLOTPOPWY
TPLYWVOUETPLKWY CUVAPTHOEWY , OAOKANpWHATO, UTLEPPOALKEG CUVOPTAHOELG.

¢ Anelpec AkohouBieg kat Zelpég: Opla akohouBLwv, urtoakolouBieg, dpayuéveg akoAoubieg,
QTELPEC OELPEG, OELPEC HE LN apVNTIKOUG OPOUG, EVAANOCCOUEVES OELPEG, ATIOAUTN
oUykALon, uTtd ouvBnkeg oUYKALON, Suvapooelpec, oelpég Taylor kat Maclaurin, ebapuoyég
SuVapocELpWY.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIONOTH:H

TPOMOZ MNAPAAOZHZ *  [pOCWO UE MPOCWTO.
lpéowrno pe npéowro, E§ anootdoews *  INMEWWOCELG OTNV LOTOGEAISA TOU HaBrpaTog.
ekmaibeuan K.Am.
XPHZH TEXNOAOIIQN *  Emwowwvia pe Toug Gpoltntég LEow LoTooeAibag
MNAHPO®OPIAZ KAI EMIKOINQNIQN padnuarog kot péow email.
Xprion T.1.E. otn Abaokadia, atnv *  Emukouptkn xprion Stadavewwv/mpoBoiéa.

Epyaotnplakn Eknaidevan, otnv Emkowwvia
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LE TOUG (POLTNTEG

*  Avamtuén amAwv mpoypaupdatwy BeAtiotonoinong
and toug doltnTEG (EBeNovTIKA).

OPIrANQZH AIAAZKAAIAZ

Meplypdpovrar  avaAutikae o0 TPOmoOG Kot
uéGobol Sibaokaliag.
AaAééelg, Sepwvapla, Epyaotnplakr Aoknon,
Aoknon  [ediou, MeAétn & avdAuon
BiBAoypapiag, @povriotrplo, Mpaktikn
(Torto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Awabpaotikn Sbaokalia,
EKTIaULOEUTIKEG ETILOKEWYELG, EKTTOVNON UEAETNG
(project), Zuyypacn epyacias / epyactwv,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypdpovtal ot wpes UEAETNG TOU @oLTnTh
ya kade padnotakn SpaotnpLotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

, ®dprog Epyaciag
Apaotnplotnta i
Aaé€eLg 52
AoKNOoEeLg 26
MeAETn 97
YUvoho MaBnuatog 175

AZIONOlHzZH OOITHTON
Meptypacpn tng Stadikaoiag aéloAdynang

Mwooa A&oAdynang, MéBobdot a&loAdynang,
AlauoppwTiky 1 Suumepaocuatikr, Aokipaoia
MoAAarmAnic  EmtAoyri¢, Epwtrioelc SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokipiwv,
Eniduon  MpoBAnudtwy, [panty Epyaocia,
Exdeon / Avagopd, [Mpogopikry E&taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOCSLOPLOUEVA KPLTHPLA
aéloAdynong kat eav kot mou eivat mpoaBaotua
Q70 TOUG (POLTNTEG.

®*  H afloAdynon ylvetal ota EAANVLKA.

*  OLdoutnTég afLloAoyouvTaLl [E YPATTH TPlwPN
e€€taon oto téAog Tou e€apnvou, Kal pe poodo
Kotd Tn Sldpkela tou g€apnvou.

* [poodépetal KoL oTo €apvo e€dpnvo cav
dpovTloTnpLoKO Hadnua duo (2) wpeg thv

eBSopada.

*  Oudountég/ieg €xouv mPoOoBacn ota ypartd Toug
Kat otnv e€nynon tng fabuoloyiog amno tov

Si6aokovra.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«THOMAS, Amelpootikog Aoylopog» — J. Hass, C. Heil, M.D. Weir, (Topol | & 1l) — Metadpaon T.

KwtoomouAog

«Avwtepa Mabnuoatikd», M.R. Spiegel.

«Atadoptkdc kot OAoKANPWTLKOG AoyLopog» - M. Spivak.
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COURSE OUTLINE &-111
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-111 | SEMESTER | Winter
COURSE TITLE | General Mathematics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T]::_II})(:IIJ{I;]:G B
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | general background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH111/
https://www.physics.uoc.gr/el/courses/3157

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
® Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

¢ Understand basic mathematical functions, their graphical representation, asymptotes, derivatives,
and integrals.

e Comprehend the concept of limits, derivatives, and integrals.

¢ Use derivatives and integrals for optimization, calculating areas, volumes, and curve lengths.

* Develop functions into series and evaluate the convergence of the expansion.

e Combine their knowledge and apply it to solve complex problems.

* Apply their knowledge to Physics problems.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
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Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Acquisition of basic mathematical skills.

Development of skills for solving complex problems (analysis and synthesis).
Development of scientific thinking.

Use of the university library and multiple bibliographic sources.

Searching for sources, simulations, and online courses from the internet.

(3) SYLLABUS

Introductory material: Straight lines, functions and plots, exponential fubctions, inverse

functions and logarithms, trigonometric functions and their inverses, parametric equations.

Limits and Continuity: Rates of change and limits, computing limits and side limits, infinite
limits, continuity, tangent lines.

Derivatives: The derivative as a function, the derivative as a rate of change, derivative of a
fraction and a negative power, derivatives of trigonometric functions, derivation chain rule,
derivative of an implicit function.

* Applications of derivatives: Extrema of functions, mean value theorem, rules for plotting
functions, construction of optimization models, differentials, Newton's algorithm,
introduction of Taylor's formula.

* Integration: Indefinite integrals, integration rules, integration by substitution, intergral
estimates from finite sums, Riemann sums and definite integrals, mean value theorem,
fundamental theorem of integration, evaluation of definite integrals by substitution,
numerical integration, main types of integration, integration by parts, partial fractions,
trigonometric substitutions, computational algebra systems, generalized integrals.

* Applications of integrals: Calculation of volumes by slicing and rotation around an axis, by
using cylindrical shells, calculation of lengths of curves in the plane, springs, pumps,
elevators, fluid forces, center of mass and torques.

* Transcendental functions: Logarithms, exponentials, derivatives of inverse trigonometric
functions, integrals of hyperbolic functions.

* Infinite Sequences and Series: Limits of sequences, subsequences, bounded sequences,
infinite series, non-negative series, alternating series, absolute convergence, conditional
convergence, power series, Taylor and Maclaurin series, applications of power series.

(4) TEACHING and LEARNING METHODS - EVALUATION

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory education,
communication with students

DELIVERY Face-to-face
Face-to-face, Distance learning, etc. Notes available on the course website.
USE OF INFORMATION AND Communication with students through the course

website and via email.

Supplementary use of slides/projector.
Development of simple optimization
programs/scripts by students (optional).

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of

Activity Semester workload
Lectures 52
Practices 26
97
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the ECTS

Course total

175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

®* The evaluation is conducted in Greek.

® Students are assessed with a three-hour written
exam at the end of the semester and through
progress assessments during the semester.

® ltisalso offered in the spring semester as a tutorial

course for two (2) hours per week.

® Students have access to their written exams and an
explanation of their grades from the instructor.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«Higher mathematics», M.R. Spiegel.

«THOMAS, Calculus» — ). Hass, C. Heil, M.D. Weir

«Differential and Integral Calculus» - M. Spivak.

MOAIM NANENIZTHMIOY KPHTHZ

30



B5. Mepypappota Mabnuatwy Tunpa Quokng

NEPITPAMMA MAGHMATOz ®-113

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY2IKHZ
ENIMEAO 2MOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZz | ®-113 EZEAMHNO ZMNOYAQN | Xewuepwo
TITAOZ MAGHMATOZ | MaBnuatikd yia Quotkoug |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéési, Epyaoctnplakéc Aokroelg K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVASEC QITOVELOVTAL EVLALIX YLO TO CUVOAO TOU Uaduatoc MONAAE2
avaypayte ti¢ eBdouadlaicc wpes Stdaokadiag kat To cUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASWV
Atalé€elg 4 7
AcCKNOELG 2

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
SLbaktikéc ueGodol mou xpnoLUomoLouVTaL MEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | A

yevikou umoBadpou,

£L8LkoU urtoBadpou, eLdikeuang

VEVIKWY YVWOEWV, avantuéng Se€lotritwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQ23A AIAAZKAAIAZ kat | EAAHNIKH-ATTAIKH
EZETAZEQN:

TO MAOGHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH113/
MAOHMATO?Z (URL) | https://www.physics.uoc.gr/el/courses/3159

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd AnoteAEéopoto

Mepypdpovrtal ta padnoLaKd amoTEAECUATA TOU UOINIUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya aTtOKTHOOUV OL POLTNTEG UETA TNV EMULTUXN OAOKANpwaon Tou PadruaTog.
SupuBouleurteite to lMapaptnua A
O Meptypacpn tou Emutédou twv Madnolakwy ATTOTEAECUATWY yla KaFe Eva KUKAO amoudwv cuupwva pe to MNMAaioto
Mpooovtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaidbevong

O Mepypacpikoi Acikteg Emunédwy 6, 7 & 8 tou EvpwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepiAnntikog 08ny6g ouyypapric Madnaolakwv AroteAeoudtwy

Me tnv emtuyn oAokArpwon tou puadnuatog o @oltntrig/tpia Ja sivatl os Son:

®*  Na yvwpilet L eivat ot putyadikoi apiduoi, mivakeg, Stavuouatikol ywpot, opdoywviotnta,
opifouoeg, 16LoTIUES Kal tblodlavuouarta.

®  Na umopei va avayvwpilel ta kataAAnAa padnuatika avtikeipueva mou da Ypelaotel yla va
emAUOoEL Eva poBAnua

*  No umopei va epapUdlEL TIG YVWOELS TOU YLa TNV EMIAUCNH OUVIETWY UABNUATIKWY
npoBAnudatwv

®  Na umopel va cuvSUAlEL TIC YVWOELS TOU pLa THV amOSELén 18LOTATWVY TwV UadnUaTIKwV
OVTIKELUEVWY

®  Na Slakplvel TIG OUOLOTNTEG KAl TIC OYXECELG TTOU EXOUV T UAONUATIKA AVTIKEUEVA WOTE VL
EVOTTOLNOEL TIC KALVOUPYLEG YVWOELG TOU
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Fevikeég IKavOTNTEG
AauBavovtag unmoyn TG YEVIKEG LKAVOTNTES TTOU TIPETTEL VXL EXEL QUTOKTHOEL O MTUXLOUXOG (OMWE QUTEG avaypapovVTaL aTO
Mapdaptnua AutAwpatog kot napatidevrat akoAoudwc) o€ mola / TTOLEG QG AUTEC ATTOTKOTTEL TO puadnua;.

Avalnitnon, avaivon kot aovdeon SeSougvwy Kot 2xebLaouog Kat Staxeiptan Epywv

TIANPOWOPLWVY, LUE TN XPHON KL TWV AIapaitnTwV 3eBa0oulG 0TN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOMIKOTNTA
TexVOAoyLWV 2eBaouos ato uolko reptBaAlov

lMpooapuoyr o€ VEEG KATAOTATELG Emtibeién kowwvikg, emayyeAuatikng kot ndkrig ureuduvotntag
AjYn anopacewv kat evatodnoiag oe Féuata puAou

Autovoun epyaaia AOKNGN KPLTLKAG KOl AUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn TG EAeUTEPNS, SNULOUPYLKIG KA ETTAYWYIKIG OKEYNG
Epyaocia oe 6iedveég meptBaAlov

Epyacia oe Stematnuoviko neptBaAlov AMeg...

Mapdywyn VEwV EPEUVNTIKWY LOEWV

AVTIUETWTTLON CUVOETWVY TPOBANUATWY

Avartuén TnG EMOTNHOVLKAC OKEPNG

Xpron tng BLBALOBNKNG Tou mavemioTniov Kat ToAAAmAWY BLBALOYpAdIKWY TINYwWV
Avalntnon mnNywv, NAEKTPOVIKWY Hadnuatwy amno to Stadiktuo

Alayxeiplon tou xpdvou Kat poBeopLwy

(3) NEPIEXOMENO MAGHMATOZ

MuyaSikol apBpol: Oplopdg. AAYEBPLKEG LOLOTNTEC. H YEWUETPLKI TAPACTACH, TO LETPO, KAL O
ouluyng VoG pyadikou aplBpou. H Tplywvikn aviootnta. H moAlkn popdr): 0pLopa Kot mpwtelovoa
TLUNA TOU 0pilopaTog eVvog pyadikol aplBuou. H ekBetikn popdn: Tumog tou Euler. Auvapelg kat pileg:
tUmog tou de Moivre.

Mivakeg kat amaloidr Gauss. H yewpeTpio TV YpapUIKWY e€lowoswv. Napadelyua anoaioildpng
Gauss. JUMPBOALOUOC TIVAKWY Kot TTOATAQGLACUOG TIVAKWY. TPLyWVIKOL TapdyovTeg Kal eVAANAYEC
YPOUUWV: tapayovtonoinon LU. Avtiotpodol mivakeg kat avaotpodol mivaKeg.

ALaVUOATIKOL XWPOL KL YPOAUULKEG EELOWOELG. AlAVUCHATIKOL Ywpol Kal urtdxwpol. Artahoidn oe
VPOUULKO cUOTNHA M €ELOWOEWV HE N OYVWOTOUG: oL AUoeLg tng Ax=0 kat ot AUoELg TG Ax=b.
Mpappiky avelaptnoia, Baon, kat didotacn. OL téooeplg OspeAlwdelg urtoxwpol. Mivokeg Kot
VYPOUULKEC ATELKOVIOELG (YPAUULKOL LETAOXNUATIOUOL).

OpBoywvidtnta. OpBoywvia Stavicopata Kal opBoywviol uTOXwpPoL. EcwTepLkd yivopeva Kal
TipoBoAEG o€ euBeieq. MPoBoAEG Kal oL BEATLOTEG AUCELG EAAXLOTWY TETPAYWVWY TNG Ax=b.
OpBoywvleg Baoelg, opBoywvlol mivakeg, kat n opBokavovikonoinon Gram-Schmidt.

Opilouoseg. 1610tNnTECG TG opilovoag. Tumol yia thv opilouoa. Edappoyég Twv opl{oucwv:
umoAoyLopo¢ Tou avtiotpodou mivaka, kavévag tou Cramer, Oykog evog n-Sldotatou
napaAAnAemunédou, €vag TUTIOC YL TOug 08nyouc.

I610TLHEG Kat LBloSlavuopata. Ot AUoEeLg TNG Ax=AX. Alaywviomoinon evog mivaka. EELowoelg
Sladopwv kat ot Suvdpelg A, Miyasdikol mivakeg: cuppeTpikoi évavtt Epputiavwy, kat opBoywviot
évavtl povadlaiwv. Metaoynuatiopol opolotntag. To Oswpnpa avaluong L6Laloviwy THLWV.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ NAPAAOZHZ | Mpoowmno Le MTPOoWIo
Mpoowrto pe nmpoowro, EE amootaoews
ekmaibevan K.A.

XPHZH TEXNOAOTIQN | Emkolvwvia pe Toug GpoltnTEG HECW LoTOoEALSAG LaBnpatog

NAHPO®OPIAZ KAI ENMIKOINQNIQN | kot péow email.
Xprion T.I.E. otn AldaokaAia, otnv
Epyaotnpiakn Eknaibeuon, otnv Enmkowwvia
LLE TOUG (POLTNTEG

OPIrANQZH AIAAZKAAIAZ , doptog Epyaociag
e , AT ; Apaotnplotnta ,
plypd@ovtal  avaAuTikd 0 TPOrmo¢ Kol Efaurivou
uedodbol Stéaokaliag. Alaé€et 57
AaAééelg, Sepwvapla, Epyaotnplakry Acknon, - S
Aoknon  [leSiou, MeAétn & avdiuon Aoknoelg 26
BiBAoypagpiag, @povriotrplo, Mpaktikn MeAétn 97
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(Torto9€tnon), KAwikn Aocknon, KaAAirexviko
Epyaotripto, Aabpactikn Sbaokalia,
EKTULSEUTIKEG ETLOKEYELS, EKTOvNon UEAETNG
(project), Zuyypan epyaciac / epyaociwy,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypdpovtal oL WpeG UEAETNG TOU @oLutnth
yla kade padnotakn Spaotnptotnta kKadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG OUUPWVA
UE TG apyég Tou ECTS

Juvolo MaBrpatog 175

AZIONOrHZH OOITHTQN
Mepypapn tne Stadikaociag aloAoynong

Mwooa AéloAdynang, MéBobdot a&loAdynang,
Alauopewtikn 1 Suunepaocuatikl, Aokuiooio
MoAdartAric  Emtdoyri, Epwrtrioelg  S0vtoung
Anavtnong, Epwtrioeig Avamtuéng Aokiuiwv,
Ermtidvon  lpoBAnudatwy, [pant) Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuéoia Mapouvoiaon, Epyaotnpiakn Epyaocia,
KAwikn  E&taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot mou givat mpooBdaotua
QIO TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnViKa A ayyAwd. Ot poltnteg
g€etalovral kat aflohoyolvtal ypamntd 6To TEAOG Tou
g€apunvou, aAAd Kat pe mPodSoug KaTd T SLAPKELA TOU
e€apnvou.

MpoodEépeTal kal oTo €apvo e€AUNVO cav GPOVTLOTNPLAKO
pabnua Vo (2) wpeg tnv eBdopada.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypagpia:

1. G. Strang, “‘Tpauuikn AlyeBpa kot Epapuoyég” (Mavemotnuiakég Ekddoelg Kpntng, HpdkAelo,

2008).

2. R. V. Churchill kat J. W. Brown, “Myadikég ouvaptnoelg kat edappoyeg” (MavemoTnuLaKeg
Ekddoelc Kpntng, HpdxkAslo, 2001). Kedbdhato 1.

- Suvaprn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-113
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-113 | SEMESTER | Winter
COURSE TITLE | Mathematics for Physics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEII{%[I:I:I;IG EREDUS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2
Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK or English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH113/
https://www.physics.uoc.gr/en/courses/3159

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know what complex numbers, tables, vector spaces, orthogonality, determinants,
eigenvalues and eigenvectors.

* Be able to recognize the appropriate mathematical objects that should be used to solve a
problem

* Be able to apply their knowledge to solve complex mathematical problems

*  Be able to combine their knowledge in order to prove the properties of mathematical
objects

*  To distinguish the similarities and relationships that mathematical objects have in order to
unify their new knowledge

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
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Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

Solving complex problems
Development of scientific thinking
Use of the university library and multiple bibliographic sources
Search for sources, and online lessons
Manage time and deadlines
(3) SYLLABUS
Complex numbers. Definition. Algebraic properties. Geometric representation, modulus, and the
conjugate of a complex number. The triangle inequality. Polar form: argument and principal value
of the argument of a complex number. Exponential form: Euler's formula. Powers and roots: de
Moivre's formula.
Matrices and Gaussian elimination. The geometry of linear equations. An example of Gaussian
elimination. Matrix notation and matrix multiplication. Triangular factors and row exchanges: LU
factorization. Inverse matrices and transpose matrices.
Vector spaces and linear equations. Vector spaces and subspaces. Elimination in a linear system
of m equations with n unknowns: the solutions of Ax=0 and the solutions of Ax=b. Linear
independence, basis, and dimension. The four fundamental subspaces. Matrices and linear maps
(linear transformations).
Orthogonality. Orthogonal vectors and orthogonal subspaces. Inner products and projections
onto lines. Projections and the optimal least squares solutions of Ax=b. Orthogonal bases,
orthogonal matrices, and the Gram-Schmidt orthonormalization.
Determinants. Properties of the determinant. Formulas for the determinant. Applications of
determinants: computation of the inverse matrix, Cramer's rule, the volume of an n-dimensional
parallelepiped, a formula for the pivots.
Eigenvalues and eigenvectors. The solutions of Ax=Ax. Diagonalization of a matrix. Difference
equations and powers AX. Complex matrices: symmetric vs Hermitian and orthogonal vs unitary.
Similarity transformations. Singular value decomposition.
(4) TEACHING and LEARNING METHODS - EVALUATION
DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. -
Lectures, seminars, laboratory practice, Practices 26
fieldwork, study and analysis of bibliography, | | Study 97
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
e Course total 175
STUDENT PERFORMANCE | The evaluation is done in Greek or English. Students are
EVALUATION | examined and evaluated in writing at the end of the
Description of the evaluation procedure semester, but also with mid tern exams during the semester.
Language of evaluation, methods of The COl:Irse is also offered in the spring semester as a tutorial
evaluation, summative or conclusive, multiple | class with two (2) hours a week.
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choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
student

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. G. Strang, "‘Tpapuik AAyeBpa kat Epappoyeg” (Mavemiotnuiakég Ekdooelg Kpritng, HpdkAelo,

2008)

2. R. V. Churchill ka J. W. Brown, “"Miyadikég cuvaptioelg Kot ebapUoyES” (MavemoTnULOKES
Ekdooelg Kpntng, HpdkAelo, 2001). Kebahato 1.

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-150

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZNOYAQN | MPOMNTYXIAKO

KQAIKOZ MAGHMATOZ | ®-150 | EEAMHNO 2MOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Xprioelg Ytohoyloth

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, . 3 - AIAAZKANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
AlaAéEelg 2 4
Epyaotnplakég AGKNOELG 3

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdaokaliog kat ot
OLbaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | Tumou A: l'evikoU umtoBaBpou

yevikou unoBadpou,

eLékoU unoBadpou, 1bikevang,

VEVIKWVY YVWOEWV, avantuéng Se€lotritwv

MPOAMAITOYMENA MAOHMATA: | OXI

FAQzzA AIAAZKANIAZ kat | EAAnvikn
ESETAZEQN:

TO MAOHMA MNMPOZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH150/
MAGOHMATOZ (URL) | hitps://www.physics.uoc.gr/el/courses/3047

(2) MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AnoteAéopata
Mepypdpovrtal Ta padnoLakd amoTeEAEoUATA TOU UOINIUOTOG OL CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAAou emutéSou mou Ya AITOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXH OAOKANPwWaon Tou padruatog.

SuuBouleurteite to lMapaptnua A
O Mepypacpr Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KATE Eéva KUKAO otouSwv auupwva e to Miaioto

Mpooovtwv tou EvpwnaikoU Xwpou Avwtatng Ekmaibevong

O Meptypapikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwrniaikou lMAataiou Mpoooviwy Awa Biou Madnaong kat to Mapaptnuo B

> MepiAnmtikdg 08nyog ouyypapric Madnaotakwy AroteAeoUdTWY

Me tnv emtuxni oAokAnpwon tou pabripatog ol dotntég Ba eival o Béon:

*  Na yvwpilouv T xprion BACLKWV TTPOYPAUATWY TOU UTIOAOYLOTH

*  Na meplypddouv T Sopn, To XAPAKTNPLOTLKA KoL TLG XPrOELG TOU AELTOUPYLKOU GUGTHATOG
Linux

*  Na KATavoouV ToV pOAO TWV AELTOUPYLIKWY CUGTNHATWY TNV AELTOUpyLla EVOG UTTOAOYLOTH

*  Na avayvwpilouv kat va cuvSualouv anAég evtoAEg dlaxeiplong apxelwv kat directories Tou
Aettoupytkol cuoTAUATOG Linux

®*  Na npoodlopilouv TiG Katnyopleg xpnoTtwy Kal TG ASELEG XPoNG TG KABE katnyoplog
(permissions)

*  Na avayvwpilouv Tig evtoAég yla achain cUVSEON LE AMOUOKPUOUEVO UTTOAOYLOTH
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*  Nameplypadouyv éva ftp server kal va avayvwpllouv TiG EVIOAEC yLo UVOECH O AUTOV Kol
Sloxeiplon Twv apyeiwv tou

*  Na Staxelpiovral ta apyela, ta directories Kot To SIKALWHATO TWV XPNOTWV
XPNOLLOTIOLWVTAG TLG AVTIOTOLXEG EVTOAEG.

* No cuvbéovtal O£ AMOUAKPUCHUEVOUG UTIOAOYLOTEC VLA VO EKTEAOUV EVTOAEG KAl VOl
avtaAAdooouv apxeia.

*  Nanpoodlopilouv TIG BACIKEG APXEC TOU TIPOYPOUUATIOHOU

*  Na moapayouv anlolg aAyoplbuouc yla tTnv enilucn eUKoAwv pofAnuATWY

*  Naneplypddouv ta Bactkd oTolxeia Kat TI¢ Aettoupyieg Tou Octave

* Na xpnolpomolouv mivakeg kat Stavuopata oto Octave

*  Na dwaBalouv kat va ypadouv ano/os apxeio oto Octave

*  Na ektehoUV Mpagelg cuvdualovtag mvakes, SLavUoUATA KOl TEAECTEC

* Na emAvouv oUvBeta alyeBpikd mpoPAnuata e to Octave

®*  Noa oxedldlouv ypadLkég MopaoTACELG 2 Kal 3 SLaoTACEWV

*  Na avayvwpilouv TG SopEg eTAoynG Kal TG SOUEG emavaAnyng

*  Noa avayvwpilouv tig cuvaptnoelg BLBALoBnkng tou Octave

*  No nmopdyouv MPoypauHaTIoTIKO Kwdika og Octave yla TNV emiAucn ocOVOETWY
TpoBANUATWY

* Namapdyouv cuvaptroels (functions) o Octave

* Na aflomololv to Octave ylo UTIOAOYLOHOUG Kat T dnpoupylo ypadLlkwy MopooTACEWY OTLC
£pPYAOTNPLOKEG avadOPEG TWV TIELPAUATWY GUGLKAC

*  Na dnuloupyouv éyypada Kelpévou e tn xpron tou Libre Office Writer kat va elodyouv
HaBNUaTIKES eELOWOELC, ELKOVEG, TILVAKEG Kal ypadrpata

*  Na nopdyouv ypadLkéG mapaoTAoELS e Tn xprion tou Libre Office Calc

*  Na alonolovv tnv edappoyn Libre Office otn cuyypadn, otov untoAoylopo oPaApdTwy Kot
OTNV EVOWHATWON YPADLKWY TTOPACTACEWY OTLG EPYOOTNPLOKES avadOPES TWV TIELPAUATWY
duowng

FevikEg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETTIEL VXL EXEL QUTOKTHOEL O ITUXLOUXOG (OMTWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ moLa / OLEG ATTO AUTEG AITOOKOTTEL TO PAdnua;.

Avaintnon, avaiuan kat ouvean Sedougvwy Kat SxebLaouog kot Slayeiplan Epywv

TANPOPOPLWVY, UE TN XPIION KAl TWV amapaiTtnTwV 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTOL
TeXVOAoyLWV 2eBaoudg ato puatko reptBaAiov

lMpooapuoyn o€ VEEG KATAOTAOELG Entibelén kotvwvikngG, eEmayyeAUaTIKAG kot NG umeuBuvotntag
Angin anopdoswv Kat evatodnaoiag oe Féuata pulou

Autovoun epyaaia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouabikn epyacio Mpoaywyn TG EAeUTepnGg, SNULOUPYLKAG KL EMAYWYLKNG OKEYNG
Epyaocia oe 61edveg meptBaAdlov L.

Epyaocia o€ dlemiatnuoviko neptBailov ANeg...

Mapdywyn VEwV EpeUVNTIKWV IGEWV ...

*  Avamtuén SLEMLOTNUOVIKOU TIVEULATOG

*  Xpnon vEwv TexvoloyLwv

*  Avalnitnon, avaAuaon Kat cuvBeon §eS0UEVWY KOl TANPOPOPLWY, LLE TN XPON KoL TWV
QP AiTNTWY TEXVOAOYLWY

*  Autévoun epyaocia

*  Juvepyacio og opadeg

*  Mpoaywyn TG SNULOUPYIKAG KoL ETTOYWYLKAG OKEPNG

¢ Alayxeiplon tou xpdvou Kat tpoBecpLwY

*  Efowkelwon pe tg TMNE

(3) NEPIEXOMENO MAOHMATOZ

Elcaywyr) o0Toug UTTOAOYLOTEG: ZUVOTITLKN EL0AYWYH OTOUG YITOAOYLOTEG. AOY UTTOAOYLOTWY,
niepLdepPELaKA, AEITOUPYLKA ZuoTAUATA. Baolkd Xapaktnplotikd. Eme€nynon Baolkwy evvolwy.
Mpoypadupoata teptiynong (web browsers) kat HAektpoviko Taxudpopeio (Email).
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M'vwptuia pe to ypadkd meptBallov tou Octave. Elcaywyr) oto Asttoupylkd Tuotnua LINUX &

GNU/Octave

AELTOUPYLKA ouoTHaTA. ZuoThpaTa Apxeiwv. Alaxeiplon apxelwv. BaolkéG eVIOAEG Kot EPAPHUOYES
TouG. Kelpevoypadol. ASeleg XprionG. ZUpIieon Kal anocuurieon apxeiwv kat pakeAwv. Achoing
oUVSEDN UE ATIOUOKPUOUEVO UTTOAOYLOTH Kal HeTOhOopa apxeiwy.

Edapuoyig ypadeiou yia ene€epyaocia Kelpévou. Anpovpyia kot Emeéepyacia KelUEVWV.

Juyypaodn Epyaciwyv. Elcaywyr Mabnuatikwy Zuvaptrioswv. Anuloupyla Mivakwyv. Anpoupyia
Mivaka Meplexopévwy. Eloaywyn Qwtoypadwv kat ETolwy oxnuatwy. Aldtaén ¢wrtoypadlwy oto

KelpEvo.

Edapuoyec ypadeiou yia enetepyaoia Sedopévwy.
Elcaywyn kol emefepyacio Sedopévwy. JuvaptioelC. YITOAOYLoUAOC SLaoTtopdc, HEGNG TLUAC, TUTILKAG

arnokAlong. Anutoupyia Npadnudtwv.
Apx£c MpoypaupaTIoUOU

ElcaywyLkég EVVOLEC TpoypapUaTIopoU. AAyopLlOuoL. Aopr akolouBiag, Sour) emthoyng, Soun

enavaAndng.

MeptBAaiAov aplOUNTIKAG UTIOAOYLOTIKAG Kal poypappatiopou Octave.
Mivakeg, Staviopata, teAeotég, utohoylopol. Mpadikég mapaotdoelg 2d kat 3d. JuvaptAoeLg
BiBALoORKNC, Soun emhoync, Soun emavalnyng. Apxeia.

(4) AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, EE amootaoews
eknaibevan KA.

MNpOowmo e MPOCWTO

XPHZH TEXNOAOTIQN

ANAHPO®OOPIAZ KAI ENMIKOINQNIQN
Xprian T.I.E. otn AldaokaAia, otnv
Epyaotnpiakn Eknaibeuan, otnv Entkovwvio
UE TOUG (POLTNTEG

Xprion H/Y yla ekmaibeuon, epappoyn Kot TpoKTIK
aoknon.

Erukowvwvia pe Toug doltnTEC Héow LoTooeALSag Labnpatog
Kol péow email.

Xprion aouyxpovng tnAeknaibeuong e tnv mAatdoppa
Slaxeiplong pabnong Moodle yia 61a0gon ekmatdeutikol
UALKOU, T(POIKTLKY) AoKnaon, utoBoAR epyacTtneLaKwWY
OOKNOEWV, ETIKOLVWVIA KOl EEETAOELC.

OPIrANQZzH AIAAZKANIAZ

Meplypdpovtal  avaAuTIKE O TPOTTOG Ko
ueévodot Stbaokaliag.
AaAéelg, Sepwvapila, Epyaotnpiakr Aoknon,
Aoknon  [lebiou, MeAétn & avdAuon
BiBAwoypapiag, @povriothplo, Mpaxtikn
(Torto9€tnon), KAwikn Aocknon, KaAAirexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKmauSeuTIKEG EMIOKEYELS, EKTOVNon UEAETNG
(project), Zuyypan epyacias / epyaoctwy,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal ol Wpeg UEAETNG TOU @ouTtnNTi
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG CUUPWVA
UE TLC QpXEG Tou ECTS

. ®doprog Epyaciag
Apaotnplotnta Eaurvou
Alalg€elg 26
Epyaotnplakr Aoknon 39
MeAETn 32
E€€taon 3
YUvolo MaBnuatog 100

AZIONOTHZIH OOITHTQON
Meptypacpri tng Stadikaoiac aétoAdoynang

Mwooa AéloAdynang, MéBobdot a&loAdynang,
Alapoppwtikn 1 Suunepacuatikl, Aokuuaoio
MoAdartAnic  Emidoyrig, Epwtrioelg  S0vtoung
Anavtnong, Epwtrioels Avamtuéng Aokuiwv,
Ermtidvon  MpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuooia Mapouaciaon, Epyactnpiakn Epyaocia,
KAk E&taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAdynaong kat eav kat mou givat mpooBaotua
Q7O TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikd. Ot dpottnteg mapadidouv
acuyxpova péow tnG mAatdoppoac efdopadlaieg
£PYAOTNPLAKEC OLOKNOELG TIOU CUMUETEXOUV OTNV TEALKNA
BaBuoAoyia. EmumA£ov katd tn SLdpKeLa Tou e€Anvou
aglohoyouvtal Bacel U0 eVOLAPECWY EEETACEWVY KAl [iag
teAknG. OL epyaoieg kal oL e€eTdoelg mepAapfavouv
epwtnoetg NoAamAng Emloyng, Epwtroelg ZUvtoung
Anavtnong, Epwtnosig Avamtuéng Aokiiwv kat Emiluong
MpoBAnuaTwy.
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(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypagpia:
EKTodeUTIKO UALKO oTnv ekmadeuTikr mAatdoppa Moodle

- Juvaer) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE ®-150
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-150 | SEMESTER | WINTER

COURSE TITLE | Introduction to Computers

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Laboratory exercises 3 4
Lectures 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A Type: General Background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH150/
https://www.physics.uoc.gr/en/courses/3047

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

* Understand the structure of computers and their peripherals

*  Use of basic computer applications

e Describe the structure, features and uses of Linux OS

* Understand the role of operating systems

* Identify and combine simple file and directory management commands

* Identify user groups and permissions for each group

* Identify commands to connect securely to a remote computer

* Describe an ftp server and identify commands to connect to it and manage its files
e Manage files, directories and user permissions using the corresponding commands.
e Connect to remote computers to execute commands and exchange files.

*  Become familiar with the basic principles of programming

*  Design simple algorithms to solve easy problems
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*  Describe the basic elements and functions of Octave

* Use arrays and vectors in Octave

¢ Read and write from/to files in Octave

*  Perform operations by combining arrays, vectors and operators

*  Solve complex algebra problems with Octave

*  Design 2-dimensional and 3-dimensional graphs

*  Recognize flow control structures and loops

* Identify the Octave library functions

*  Write programming code in Octave to solve complex problems

*  Write functions in Octave

e  Make use of Octave for calculations and graphs for reports of laboratory experiments

*  Create text documents using the Libre Office Writer and insert mathematical equations,
images, tables and graphs

*  Create graphs using Libre Office Calc

*  Use the Libre Office application to write reports for laboratory experiments including
calculations, formulas and graphs

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

*  Working in an interdisciplinary environment

*  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Working independently

* Collaboration in teams

* Manage time and deadlines

e Production of creative and inductive thinking

*  Familiarise with ICT

(3) SYLLABUS

Introduction to Computers: Computer Structure, peripherals, operating systems.
Applications: Web browsers, mailers and office applications

The Octave Operating system: Getting familiar with the GUI, introduction to LINUX and
GNU/Octave

Filesystems, managing files, file permissions, basic commands, editors.

Compression of files. Secure connection to remote systems, the FTP protocol

Office applications for word processing. Preparing and formatting reports. Using math
symbols, tables. Creating a table of contents. Inserting and arranging pictures, formulas and
charts.

Applications for data management. Spreadsheets. Inserting and manipulating data. Using
functions, estimating simple statistics (standard deviation, mean, median), making graphs.
Principles of programming.

Basic programming concepts, Algorithms, Flow control, Loops.

Introduction to Octave. Arrays, vectors, operators, calculations. Creating two dimensional
and three-dimensional plots. Functions, flow control, loops, files.
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(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of ICT in teaching, applications and Hands-on training

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communication with students through the course’s website
and email.

Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises, communication and exams.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 26
Laboratory Practice 39
Study 32
Exam 3
Course total 100

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation procedure is carried out in Greek. Students
deliver weekly laboratory exercises whose grade participates
in the final score. Besides, students are evaluated by two
interim exams during the semester and a final exam at the
end of the semester. Both the exercises and the exams use
multiple choice questionnaires, short-answer questions,
open-ended questions and problem solving.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Learning content on Moodle educational platform

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-108

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
ENINEAO ZMNOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-108 | EZAMHNO ZNOYAQN | XEIMEPINO
TITAOZ MAGHMATOZ | Epyactrplo Duotkig | - Mnxaviki & Ogppoduvopikn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
Epyaotnplakéc AGKNOELG 3 7

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | A

yevikoU unoBadpou,

£L61koU unoBadpou, elbikeuong

VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAGHMATA: | To paBnua €XEL WG TPOATIALTOULEVO TNV ETLTUXNA

napakoAovOnon oto pabnua Mevik Quotkn | (O-101) A
EvvolotpiBeia Duaotkng (P-107).
TAQ33A AIAAZKAAIAZ ko | EAAnviIKN

EZETAZEQN:
TO MAGHMA NMPOZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3162
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH108/

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakd ArtoteAéopata
Meptypapovtal Ta padnoLaKd AITOTEAECUATA TOU UATNUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU UadUaTog.

SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou twv Madnotakwy ATIOTEAEOUATWY yla KATE Eva KUKAO ommoudwv aUupwva ue to lAaioto

Mpooovtwv tou Evpwnaikot Xwpou Avwtatng Eknaibeuong
O Meptypapikol Aciktes Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B

= MepiAnmtikég O8nyog cuyypapnc Madnolakwy AloTeEAEoUATWY

Me tnv erutux ohokAnpwon tou pabnpoatog o potntic/tpLa Ba eival os Béon:

*  No Unopel va eKTLUAOEL T 0DAAUATA TIOU UTIELCEPXOVTAL O KABOE PETPNONG

®*  Na pnopel va ulomolroel BaoIKA TELPALOTA UNXOVIKAG KoL BEPUOSUVAULKAG

®* Na xpnoluomnolel Baokd dpyava Tng MEPAUATLKNAS GUGLKAG

®  No EKTLUA TOUG MAPAYOVTEG TIOU EMNPEATOUV TNV €KBaON EVOG TIELPALATOG

®  No OUVOEDEL TIG BEWPNTLKEG TOU YVWOELG [LE TOV TIPAYHATIKO KOGUO

®*  No ouvOUAZEL epyaoTNPLOKO EEOTTALOMO WOTE Va OXESLATEL KOLVOU PYLA TIELPA AT
®*  Noa Xxpnoluomolel Ta epyaAeio TOU amaltolVTaL Yo va EMEEEPYAOLa KoL ypadLKn
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VOO PACTAON TIELPAUATIKWY SESOUEVWY
*  No avamtuEeL TNV LKaVOTNTA Tou 0Th cuyypadn avadopwv e EMLOTNOVIK 0pBAoTNTA KoL
cadnvela
FevikéG IKavOTNTES
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG QUTEG avalypapovIal 0To
Mapaptnue AmtAwuartog kot napatidevial akoAoUSwc) o€ moLa / TOLEC QIO AUTEC ATTOOKOTIEL TO pddnua;.
Avaintnon, avaAuon kot oovdeon SeSouévwy kot Sxedlaouog kat Slaxeiplan Epywv
TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwV 2eBaou6G 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko neptBaAiov
lMpooapuoyr) o€ VEEG KATAOTAOELG Emibeién Kowwvikrig, emayyeAuartiknc kot ndkng umeuduvotntag
Anyn anopacewv kat evatodnaoiag og Féuata puAou
Autovoun epyaoia AOKNGN KPLTLKIG KoL QUTOKPLTIKAG
Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTepnG, SNULOUPYLKIG KaL ETTAYWYIKNG OKEYNG
Epyaoia o€ 6tedvég meptBaAdov | ...
Epyaoia o€ Stematnuoviko neptBailov AMgg...
Mapdaywyn VEwv epeuvnuikwv tbewv | o

Opadikn epyaoia

Katapeplopog epyactwv

Avalntnon Kot eKkuabnaon KavoUpyLwv UTIOAOYLOTIKWY epyaleiwv
YAomoinon EMOTNOVIKWY EPYQCLWV

Alaxeiplon xpovou Kol poOeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Mépog A. Eloaywyr otn Oswpla ZaApdtwy Kot otnv Avalucn AeSopévwy

QDuOoLkEG HeTPAOELG Kal o AApATA — ZNUAVTIKA Pndila — Baokég Evwoleg ZTATLOTIKAG (LEON TR,
TUTTLKN ammOKALON HEonG TIUNG, Kavovikn katavoun) - MéBodol urtohoylopol opoApaTwy — FpadLkeég
napaotdoslg — Eloaywyn otn pébodo EAayiotwy Tetpaywvwy.

Mé£pog B. EpyaoTnpLOKEC AOKAOELG:

. ATA£G LETPNOELS KAl opAApaTa.

. ATAr] apoVLIKn Kivnon a) armAd eKKPEUES, B) PUOLKO EKKPEUEG.

. MeAétn EAeuBepng mTwong — LETPNON TNG EMITAXUVONG TN BapuTnTAg.

. MeA€tn amAng KUKALKAG Kivnong — KevipodAog Suvopun.

. MeAétn neplotpodrc OTEPEWV CWHUATWY — portr] adpAVELAG.

. MgA£tn tou 1ou Kkat 20u vopou tou Newton otov agpodpopo.

. MeA£tn appovIKAG Kivnong Kol e€avayKooUEVN g TAAAVTWGONG.

. HAektpko LoobUvapo Bepudtntag kat MEtpnon Ogpuikng AywyLpuotntag MetaAAwyv

9. OepuLdopetpla. Metpnoelg l8LKNG BepuotnTag oTEPEWV — AavBavouoa Bepudtnta THEEWC —
BaBuovounon Beppootolyeiou.

10. Métpnon tou LEwboUG PEVCTWV

cONO UL WN K

(4) AIAAKTIKEE kot MAOHZIAKEEZ MEOOAOI - AZIONOMHEH

TPOMOZ MNAPAAOZHZ | MpOOWTO UE MPOCWIO
lMpoowro ue npoéowrno, E§ amootdoews
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprion H/Y ywa avaAuon sbopévwv.

NAHPO®OPIAZ KAI EMIKOINQNIQN | Emikowvwvia pe Toug dpoltntég LEow LoTooeAiSag padrpatog

Xprion T.11.E. ot Abackadia, otnv | ko péow email.
Epyaotnplakn Ekmaidevan, otnv Emkowwvia
E TOUG (POLTNTEG

OPFANQZH AIAAZKANIAZ , ®doprog Epyaciag
feowod ATic 2 Apaotnplotnta 2
plypdovtal  avaAuTikd O TPOmoG  Kat Efaurvou
uédobol Stbaockaliog. EovaoTtnolokn AGKNG 30
AaAééelg, Sepwvapla, Epyaotnplakn Aoknon, Py ne ’n non -
Aoknon  [lebiou, MeAétn &  avdiuon Npoetowacia avadopwv 80
BiBAoypagpiag, @povriatrplo, Mpaktikn ME)\étr] 65
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(TomtoOetnaon), KAwwkn Acknon, KaAArexviko
Epyaatripto, Alabpaotikn Stbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEeAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwtexvikn Snutovpyia, K.Am.

Avaypdpovtal oL wpeg UEAETNG ToU outnTh
yla kade padnolakn Spactnplotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVA
UE TIC apxEg Tou ECTS

YUvolo Mabnuatog 175

AZIONOTHZH ®OITHTQN
Mepypapn e Stabdikaoiag a&toAdynong

Mwooa A&oAdynong, MéBobdol a&loAdynong,
Alapoppwtiky f Suunepacuatiky, Aokiuaoia
MoAdamAnc  Emtdoyrig, Epwtrioelc SUvtoung
Anavtnong, Epwtioeig Avamtuéng Aokipiwy,
Ertiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopik E&taon,
Anuooia Mapouoiaon, Epyaoctnpiakn Epyaoia,
KAy E&€taon AoOevoug,  KoaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOooSLOPLOUEVA KPLTHPLAL
aloAdynong kat eav kot o givat mpooBaotua
QIO TOUG (POLTNTEG.

H aflohoynon yivetal ota eAAnvikd. Ou pottntég e€etalovrol
MPOCWTILKA Kotd tn O&ldpkela Tou kABe epyaotnpliou,
napadibouv ypanmtég epyaocieg kat afloAoyouvtal ypomtd
oTO TEAOG Tou e€aprvou.

(5) ZYNISTOMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAwoypapia:

Epyaotnplakég Aoknoelg Quoikng: Mnxavikn - Ogppdtnta, A. Zélag, Navemotrpio Kprtng, HpdkAewo

(2013)

«Physics for Scientists & Engineers», R. Serway (Topot | & 1), Metadpaon A. PeaBavng

«Physics» D. Halliday & R. Resnick (Topog A’), Metadpaon . Mvevpotikdg & . Nemovidng

Data reduction and error analysis for the physical sciences, P. R. Bevington & D. K. Robinson (McGraw

Hill, 1992; 2000)

MBavotnteg kat Xtatotikh (Schaum’s Outline Series), M. R. Spiegel, Metadpaon 2. Nepaoidbng

- JuvaQr) EMOTNUOVIKA TEPLOSIKA:
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COURSE OUTLINE ®-108
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-108 | SEMESTER | Winter
COURSE TITLE | physics Laboratory | - Mechanics & Thermodynamics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ)(:llj-l;l:c SREDIS

whole of the course, give the weekly teaching hours and the total credits

3 7

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Prerequisite courses are: General Physics | (D-101) or Physics
Concept Griders (D-107).
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3162

https://eclass.physics.uoc.gr/courses/PH108/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®  Estimate the errors involved in each measurement

* Implement basic experiments in mechanics and thermodynamics
® Use basic instruments of experimental physics

® Appreciate the factors that affect the outcome of an experiment

® Connect his theoretical knowledge with the real world

®* Combine laboratory equipment to design new experiments

® Use tools required to process and plot experimental data

* To develop his / her ability to write reports with scientific accuracy

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines

(3) SYLLABUS

Part B. Laboratory exercises
. Simple measurements and errors

O oo NOODULDE WN R

thermocouple

10. Measurement of the viscosity of fluids.

Part A. Introduction to Error Theory and Data Analysis.

Physical measurements and errors — Significant digits — Basic concepts of Statistics (mean value,
standard deviation of the mean — Normal distribution) — Methods of calculation of errors —
Graphs - Introduction to the Least Square method

. Simple harmonic motion a) simple pendulum b) natural pendulum

. Study of free fall - measurement of the acceleration of gravity

. Study of simple circular motion — centripetal force

. Study of the rotation of solid bodies — moment of inertia

. Study of the 1st and 2nd Law of Newton on the air-track

. Study of harmonic motion and forced oscillations.

. Electrical Equivalent of heat and thermal conductivity of metals

. Calorimetry. Measurement of specific heat of solids — latent heat — calibration of

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of computers for data analysis.
COMMUNICATIONS TECHNOLOGY | Communication with students via the course website and
Use of ICT in teaching, laboratory education, | email.
communication with students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Laboratory Practice 30
described in detail. R -
Lectures, seminars, laboratory practice, eport preparation 80
fieldwork, study and analysis of bibliography, Study 65
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS
Course total 175
STUDENT PERFORMANCE
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EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The student evaluation is performed in Greek. There
students are evaluated:

- my means of an oral exam during the lab course

- on the basis of their written lab reports

- and a written exam in the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Physics, D. Haliday & R. Resnick

- Related academic journals:

Laboratory exercises in Physics: Mechanics and Heat, A. Zezas, University of Crete, Herakleion, 2013
Physics for Scientists and engineers, R. Serway

Data Reduction and Error Analysis for the physical sciences, P.R. Bevington & D.K. Robinson
Probabilities and Statistics, M. R. Spiegel, Schaum’s Outline Series

MOAIM NANENIZTHMIOY KPHTHZ

49



B5. Mepypappota Mabnuatwy

Tunpa Quokng

NEPITPAMMA MAGHMATOz ®-012

(1) FENIKA
EXOAH | OETIKQN KAI TEXNOAOTIKQN EMISTHMON
TMHMA | OYZIKHS
EMINEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOE MAGHMATOS | ©-012 | ESAMHNO ZMOYAQN | 20
TITAOZ MAGHMATOX | ApyAucd II

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN

EBAOMAAIAIEZ

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 4

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ

yevikou uroBadpou,

£L6LkoU urmoBadpou, elbikevaong

VEVIKWV YVWOEWV, avarmtuéng Seélotitwv

Tumou A: levikoU urtoBabpou

NMPOANAITOYMENA MAOHMATA: | OXI
FAQ2ZA AIAAZKAAIAZ ko | ATTAIKH
EZETAZEQN:
TO MAGHMA MNPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH012/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3123

(2) MAGHZIAKA AMOTEAEZMATA

Mafnotakd AnoteAéoata

Meptypdpovral Ta padnoLaKd ATOTEAECUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAAou emutéSou mou Ya AOKTHOOUV OL (POLTNTEG UETA TNV EMITUXN OAOKANPWanN ToU HadruaTog.

SuuBouleurteite to lMapaptnua A

> Meptypacpn tou Emunédou twv Madnolakwv AltoTeEAeoudtwy yla kKade Eva kUKAO armoudwv ouupwva pe to MNMAaioto

Mpooovtwv tou EvpwnaikoU Xwpou Avwtatng Ekmaibevong

L Mepypacpikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

MeptAnmtikdg 06nyog auyypaprc Madnotakwv AltoteAeoudtwy

H S16aokaAia Tou Habipatog okomeUeL 0TNV EKMABNGON Ao Toug oouSaoTEG TNG AYYALKNAG
opoloyiag og BEpata GuOLKNG Kal YeVIKA Bépata tou adopolV TLG EMLOTALEG KOL TNV EMLOTNUOVIKN

TIPOCEYYLON Kal cuvepyaoia.

Mpocdokdtal OTL HETA TNV ETIITUXN TTapakoAoUBOnaon tou HodRpaTog Katl T OAOKARpWGn Twv

Sladikaoctlwyv afloAdynong, tTnG AToULKAC Epyaciog, TNG ATOULKAG TIOPOUGLOGNE KAL TWV OUOSIKWY

£PYAOLWV TLG OTtoleg TPEMmel va katabéoouv ol doltntég, Ba eival o B€on va:
*  AvalntoUv, avakaAoUVv Kal epyalovial L€ OXETIKI) EUXEPELA OE KELLEVO TIOU TIEPLEXOUV

opoloyia oXeTI{OUEVN HE TNV ELBIKOTNTA KOL TO YVWOTIKO AVTLKE(UEVO TOUC.

*  Anuoupyouv SLadopoug TUTOUC APTLO SOUNUEVWYV KELWEVWV TEKUNPLwONG GUGCLKAG Kal

EPEVVNTLKNG ETUKOLVWVIAG e SLAPOPOTIOLNUEVOUG OTOXOUG KAL TIPOKTLKEG.

*  Mrmopouv va SLlaBAcouy Kal va KOTAVOHO0UV UE OXETIKA EUXEPELA ETLOTNUOVIKA dpBpa Kot
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OVOKOWWOELG OXETWIOUEVEG LIE TO YVWOTLKO TOUC OVTLKELUEVO.

*  Aflohoyouv Seiypata ypadng otnv ayyAlk YAwooo, Kot vo TpodEPOouv UTINPEGIES
TEKUNPLWONG OXETIKEG LLE TO YVWOTLKO TOUG AVTLKELEVO.

*  Nepypddouv oTnV ayyAlkr YAWooo EPEUVNTIKA AMOTEAECHOTA | EPEUVNTLKEG Kall
TELPAPATIKEG SlabLlkaoieg tpog cuVESPOUG Kal PO SnuoacLoug dopeig evolel avalitnong
SLeBvwv xpnuoatodotioewv.

*  Efayouv cupmepaopata ano Sedopéva mou Ba Bpiokouv o€ mnyEG otnv ayyAlkn y\wooo
600V apopd TO YVWOTIKO TOUG OVTIKELEVO.

*  'EXouVv gUXEpELO MOPAYWYLKAG YPAPNG, CUVOULALAG, KaTavonaong mpodopLlkol Kot ypamtou
Adyou, Kol mapaywyLkng opiAiog oe eminedo ioo kat peyaAvtepo tou C1+ tou Kowvou
Eupwrnaikot mAatoiov Mwoowv tou SupBouliou tng Eupwnng, 6cov adopd To YVWOTIKO
TOUG OVTIKELUEVO.

Fevikeg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETTIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OMWE QUTEG aVaypa@POVTAL OTO
Mapaptnua AutAwparog kot napatidevral akoAoUBwe) o€ mola / OLEG ATO AUTEG AITOCKOTTEL TO PATNUQ;.

Avadritnon, avaiuan kat ouveon Sebougvwy Kat 2xebLacuog Kat Staxeiptan Epywv

TANPOQPOPLWVY, UE TN XPIION KAl TWV amapaiTnTwV 3eBaoog 0T SLAPOPETIKOTNTA Kall OTNV TTOAUTTOALTLOUIKOTNTOL
TexVOAoyLwV JeBaouos ato uotko rteptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELG Emtibelén kolvwvikng, emayyeAuatikng kat nBikng umevBuvotntag
Angin anopdoswv Kkat evatodnoiag oe Yéuata @uAou

Autovoun epyaaia A0KNON KPLTLKIIG KoL QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn TG EAeUTEPNS, SNULOUPYLKIG KA ETTAYWYIKNG OKEYNG
Epyacia oe 6iedveg meptBaAlov

Epyaocia o€ dlemiatnuoviko neptBailov AMeg...

Mapdywyr VEwV EpEUVNTIKWY LOEWV .

e Avaiitnon, avdAuaon kot cUvBeon eSopévwy Kat TANPOdOPLWY, LE TN XPOoN KAl TWV amapaitntwy
TEXVOAOYLWV

. Mpooapuoyr o€ VEEG KATAOTACELG

e AAYn anodpdocswv

e Autdvopn spyaocia

e Opadikn epyacia

. Epyaocia o S1eBvég meplBaAiov

. Epyaocia oe Stemotnuovikd meptBaiiov

. Mapdywyn VEWV EPEUVNTIKWV LEEWV

e Ixedloouoc kal Slaxeiplon Epywv

®*  Mpoaywyr tTnc eAeVBOePNG, SNULOVPYLKAG KAL EMAYWYLKNG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

O 0TOX0G TOU LOBRUATOG ElvalL va AELTOUPYNOEL WG CUVEXELA TNG EGAPUOCUEVNG ELOAYWYNG OTA
OYYALKA akadnuaika Keipeva Kot Tnv opoAoyia rou oxetilovtal pe tn Quaoikn. Kopla Bépota mou
kaAUmttovtat: KukAwkn kivnon, Baputnta, NAEKTPLOUOG Kal NAEKTPLKA KUKAWUATA, 0.0TPOodUGCLKN,
poplakn duaotkr, KALLATIKA aAhayn, OTTLKr, TUpNVLKN ¢uoikr. Napéxetal mepattépw BonBeLa yla tnv
efolkelwon pe aUBEVTIKA ETLOTNOVIKA KeleVa Kal opoloyia uaikng. Avamtuén Seflotitwy Kat
TEXVIKWV avayvwong. Emunpoobeteg Se€lotntec ypadng mou avantvooovtal: Eloaywyr ota EuroCVs,
ELOOYWYN OTNV TPAKTIKA XPoN EPEVVNTIKWY BAcEwWY SESOUEVWV KOl NAEKTPOVLKWY TIOPWVY OTA
OYYALKAL.

To Habnua S16AoKETAL AMOKAELOTIKA oTa AyYALKA, Kl £XEL TNV akdAouBn Soun:
*  Evvéa SLaAé€elg kaAUTTouy ta KUpLa B€pata mou TeplypadovTal 0ToUG GTOXOUG TG TAENG,

TIOU GUUTIANPWVOVTAL QO OXETIKA KEUEVO, TTOAUIEDA KOL OOKIOELG.

*  Katd tn StdpKela autol Tou HOORUATOG, XPNOLUOTOLETAL £VaG CUVOUACHOG SLEAKTIKWY
TIPOKTLKWY TIOU GTOXEVOUV 0T BEATIOTONOINGN TN CUUETOXNG KAl TNG LABnong Twv
OUUUETEXOVTWVY dpottnTtwv. Etal, mapdAAnAa pe Ty mapoucioon twv Bepdtwy TN KAOe
SLAAEENG ota ayyAkd, Lo popdr cuvexoug afloAdynonG MPOYLLATOTOLETOL LECW OELPAG
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TAEWOUNUEVWY ULVI-EPYOOTNPLOKWY AOKOEWV/avVaBECEWV KAl TEALKAG YPATITAC e€€TaoNG.

*  Hpabnon evioyVetal amd TV EKTETOUEVN XPHon TG Stadpaactikng mhatdopuag e-class tou

TuApatog Quolkng, 6mou dnpoatevovtal SLadIKTUAKA OAEG OL OXETLKEG ONUELWOELS,

QVOKOWWOELG, avatpododoTroeLg, MoAUESA Kol AAAOL eKTTaLSEUTIKOL TTOpOL.

*  Takeipeva avayvwonc/avaluong Aappavovtal amnd ta untdpyovta BLBAia padnudtwy Kot

SNUOPIAN EMLOTNLOVLKA TTEPLOSLKA.

*  T[EeVIKOTEPO MEPLEXOUEVO TOU HaBApATOC elval N eKUadnon 81K opoloylag OXETIKAG UE TO

YVWOTIKO QVTIKE{UEVO TOU TUAKMATOC. EEolKeElwan TwV GOLTNTWV UE KATIOLEG OO TLG TIPOKTIKEG

6e€Lotnteg mou Ba kAnBouv va avartiEouv w¢ LEANOVTIKOL EMILOTALOVES OE TIPAYATIKA

epyaclakd neptBarlovra (mpodoplkéG MAPOUCLATELS, GUYYPAdH EMLOTOAWY, UTIOUVNLATWY,

OCUUUETOXN O€ OPOSIKEG CUVOVTHOELG pyaciag K.a.).

*  BeAtlwon NG YEVIKNG EMLKOWWVLIOKAG LKAWVOTNTAS TWV GoLtnTwV ota AyyALKA. 2TnV opeia

TWV pabnuatwy, ot doltnTEG €xouv Tt Suvatotnta va e€aoKooUV EKTEVWCE TG SEELOTNTEG

Tou TpodopLkol Kat yparmtol Adyou, kabwg Kal T Se€lotnteg Katavonong. MapdAinia,

Sivetal éudaon otnv opadikn epyacia (group-work), tTnv aAAnAoagloAoynon amnd Toug

i6louc Toug pottntég (peer evaluation) kat T Xprion auvBevTikol YAWOGLKOU UALKOU.

levikotepa, n Sopr Tou pabnpotoc akohouBei tn Sopn tng cUUPELKTNG LAdBnong (blended

learning).

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ NAPAAOZHZ
Mpéowro pe npoéowro, EE anootdoews
eknaibevon KA.

MNpbowmo pe MPOCWIo

XPHZH TEXNOAOTIIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn AibaokaAia, otnv
Epyaotnplak Eknaibevan, atnv Entkovwvia
LLE TOUG (POLTNTEG

Emkowvwvia pe toug pottntég péow totooeAidag padnpuatog
Kol péow email.

OPIrANQZH AIAAZKANIAZ

Mepypdpovtal  avaAuTikd 0 TPOTTOG Kol

ueévobdot Stbaokaliag.

AaAéewg, Sepwvapla, Epyaotnpiakr Aoknon,
Acknon [lebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn

(Torto9€tnon), KAwikn Aocknon, KaAAirexviko
Epyaotripto, Aabpactikn Sbaokalia,
EKTaULSEUTIKEG ETLOKEYELS, EKTOVNon UEAETNG
(project), Zuyypan epyaciac / epyaociwy,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdpovtal oL WPeG UEAETNG TOU @oLtnTh
yla kade padnotakn Spaotnptotnta kKadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG OUUPWVA
UE TIC QpXEG Tou ECTS

, ®doprog Epyaciag
Apaotnplotnta Efaurivou
Aladéelg 52
MeAETn 48
YUvolo MaBnpatog 100

AZIONOrHZH OOITHTQN
Mepypapn tne Stadikaoiag aloAoynong

Mwooa AéloAdynang, MéBobdot a&loAdynang,
Alauoppwtikn 1 Suunepaocuatikl, Aokuiooia
MoAdartAric  Emtdoyrig, Epwrtrioelg  S0vtoung
Anavtnong, Epwtrioeig Avamtuéng Aokiuiwv,
Ermtidvon  lpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anudoia Mapouoiaon, Epyaotnpiakn Epyaocia,
KAwvikny  Eé€taon  AodevoUg,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot mou givat mpooBaotua
QTTO TOUG (POLTNTEG.

H a&lohdynon yivetat ota AyyAwkd. Ot dpottntég e€etdlovral kat
a€loloyouvtal pe BAon TECOEPLG UTIOKATNYOPLEG:

a) Emiloyn evog apBpou amo emMLOTNHOVIKO TIEPLOSIKO DUOLKAG, TO
omoio KaBe pabntrg emAéyel va avaAUOEL KaL VO TTAPOUGLACEL
TOOO YPANTWE 000 Kal TPOodOoPLKA, KOL UTTOBOAN TOU OKETTTIKOU
niiow amd tnv emAoyr VO CUYKEKPLUEVOU apBpou. Emthoyn
Seltepou dpBpou yLa To (6Lo BEpa yla oUyKpLon BACLKWY onUEiwV.
MNapoxn ypamtwy oxoAiwv avatpododotnong 616dokovtog o
0Aou¢ Toug dpoltnNTEG Ttou uTERaAav aUTH TtV epyacia. AutA n
avaBeon akoAouBeil éva oXeTko povtélo Tou Sidetal otoug
HaBdnTég (3% Tou cuvoAkou Babuou).

B) TetpaAentn nmapouoiacn Tou apBpou, To omoio kabe dpoltntng
enéAee va MAPOUCLACEL KaL VO oUYKPIVEL pe Eva Seltepo apbpo.
MNapoxn ypamtwv oxoAiwv avatpododotnong 616dokovtog o
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0Aou¢ Toug dpoltnNTEG Ttou uTERaAaV aUTH TtV epyacia. AutA n
avaBeon akoAouBei éva OXETIKO LOVTENO TtOU SIVETAL OTOUG
doutntég (17% tou cuvoAtkol Babuou).

y) Fparttd TeAko project OXETIKO e Ta ipoavadepBevTa
EMLOTNHOVIKA dpBpa. Mapoxn ypartwy oxoAiwv avatpododdtnong
S8186dokovtog o OAOUC Toug GOLTNTEC TToU UTTERAAQY QUTH TNV
epyaocia. Auti n avaBeon akoAouBel £va OXETIKO LOVTEND TTOU
Sivetal otoug dpottntég (30% tou cuvoAkou Babuou).

8) TeAwkn) €€€taon Tou UALKOU TTou KAAUTITETAL KATA TN SLAPKELA TOU
e&aunvou (50% tou cuvoAwkol Babpou).

Ta kelpeva avayvwong 8a AndBouv amnod ta untdpyovra BLBALa
paBnuATwy Kal SnUodIAr EMLOTNUOVLKA TTEPLOSIKA.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

StaduAidng, A. (2009) Ae€kd Texvohoylog kat Emotnuwy, ayyAoeAANVIKO A€o, EAANVOOYYALKO AEELKO, TEXVIKO

€MLOTNUOVLIKO EkSOOELG ZTaduAibn, ABrva.

Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)

- JUvaQn EMLOTNUOVIKA TTEPLOSLKA:

EVEELKTIKOG TIIVAKOLG XPNOLLOTIOLOUEVWYV TIEPLOSIKWY TPOG UEAETN Kal avaAuon:

1. Physics World
2. Physics Today
3. Scientific American
4. New Scientist
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COURSE OUTLINE ¢-012

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-012 |

SEMESTER | 2nd

COURSE TITLE | English Il

INDEPENDENT TEACHING ACTIVITIES

WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEII{%[I:I:I;IG EREDUS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 4

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A Type: General Background

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH012/

https://www.physics.uoc.gr/en/courses/3123

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.

Consult Appendix A
[ ]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

® Guidelines for writing Learning Outcomes

The course is intended to teach students English terminology on subjects of physics and general

science and scientific approach and cooperation.

It is expected that after the successful completion of the course and completion of the specified
assessment, individual work, individual presentation and group work required by the students, they

will be able to:

*  Seek, recall and work with relative ease with texts that contain terminology related to their

specialty and subject matter.

* Create various types of well-structured physics texts and research communication

documents with differentiated goals and practices.

* Easily read and understand scientific papers and communications related to their subject

matter.

*  Evaluate sample writing in English, and provide documentation services related to their

subject matter.

* Describe in English the research results or research and experimental processes to

MOAIM NANENIZTHMIOY KPHTHZ

54


https://www.physics.uoc.gr/en/courses/3123
https://eclass.physics.uoc.gr/courses/PH012/

B5. Mepypappota Mabnuatwy

Tunpa Quokng

participants and public bodies with a view to seeking international funding.

Draw conclusions from data they find in sources in English regarding their subject matter.
Have fluency in writing, spoken interaction, listening, written comprehension, and
productive speech at a level equal to or greater than the C1+ of the Common European
Framework of Reference of the Council of Europe in terms of their subject matter.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Production of free, creative and inductive thinking

(3) SYLLABUS

The class goal is to act as a continuation of the hands-on introduction to English academic texts and
terminology related to Physics. Major topics covered: Circular motion, Gravity, Electricy and Electric
circuits, Astrophysics, Molecular Physics, Climate change, Optics, Nuclear Physics. Further aid is
offered for the familiarization with authentic, subject specific texts and vocabulary. Development of
reading skills and techniques. Additional writing skills to be developed: Introduction to EuroCVs,
introduction to hands-on use of research databases and electronic resources in English.

The course is taught solely in English and has the following structure:

Nine lectures covering the main topics outlined in the class goals, supplemented by relevant
texts, multimedia and exercises.

During this course, a combination of teaching practices is used which aim to optimize the
participation and learning of the participating students. Thus, in parallel with a multimedia-
enhanced presentation of the themes of each lecture in English, a form of continuous
assessment is carried out through a series of graded portfolio-based mini-assignments, and a
final written examination.

Learning is aided by the extensive use of the interactive e-class platform of the Department
of Physics, where all relevant notes, announcements, feedback, and so on, as well as online,
multimedia and other learning resources are posted.

The reading texts are taken from existing course books and popular scientific journals.

The general content of the course is geared towards teaching specific terminology related to
the field of the physics department. Furthermore, it aims to familiarize students with some
of the practical skills they will be required to develop as future scientists in real work
environments (oral presentations, writing letters, memos, participating in group meetings,
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etc.).

* Anoverall aim is the improvement of the general communication ability of students in
English. During the course, students have the ability to extensively practice oral and written
skills as well as comprehension skills. At the same time, emphasis is placed on group-work,
peer evaluation and the use of authentic language material. In general, the structure of the
course is that of blended learning.

(4) TEACHING and LEARNING METHODS - EVALUATION
DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail.
Lectures, seminars, laboratory practice, 48
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS Course total 100
STUDENT PERFORMANCE | The evaluation is done solely in English.
EVALUATION | Students are assessed on the basis of four sub-categories:
Description of the evaluation procedure a) Selection of a paper from a scientific journal of Physics, which
) each student chooses to analyse and present both in writing and
La”}!?“au_qe of evaluation, . ”’_Eth"dsl ) ‘I’f orally, and submission of the rationale behind the selection of a
evaluation, summative or conclusive, multiple specific article. Selection of a second paper on the same topic to
choice questionnaires, short-answer questions, . . i
open-ended  questions, problem  solving, | COMPare key points. Provision of written feedback to all students
written work, essay/report, oral examination, | Who submitted this assignment. This assignment follows a relevant
public presentation, laboratory work, clinical | model given to the students (3% of total grade).
examination of patient, art interpretation, | b) Four-minute presentation of the paper, which each student has
other chosen to present and compare with a second paper. Provision of

. . . o written feedback to all students who submitted this assignment.

Specifically-defined evaluation criteria are . . .

given, and if and where they are accessible to This assignment follows a relevant model given to the students

students. (17% of total grade).
c) Written of final project on the above-mentioned papers.
Provision of written feedback to all students who submitted this
assignment. This assignment follows a relevant model given to the
students (30% of total grade).
d) Final examination of the material covered during the semester
(50% of total grade).

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

StaduAibng, A. (2009) Ae€kd Texvohoyiag kat Emotnuwy, ayyAoeAANVIKO Ae€lkO, EAANVOOYYALKO AEELKO, TEXVIKO

€MLOTNUOVLKO EkSOOELG ZTaduAibn, ABrva.

Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)

- Related academic journals:

Indicative list of suggested academic journals for initial study and discussion:

1. Physics World

2. Physics Today

3. Scientific American

4. New Scientist
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NEPITPAMMA MAGHMATOz ®©-102

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-102 | EZEAMHNO ZNOYAQN | Eapwo

TITAOZ MAGHMATO?Z | Tevikr Quotkn Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 5 8
AcoKNoEeLg 2

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ | A

yevikou uroBadpou,

£L6LkoU urmoBadpou, elbikevaong

VEVIKWV YVWOEWV, avarmtuéng Seélotitwv

MNPOAMAITOYMENA MAOHMATA: | OXI

FNQ2zA AIAAZKAAIAZ kaw | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZ®EPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH441/
MAOHMATOX (URL) | https://www.physics.uoc.gr/el/courses/3160

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéopata

Mepypdpovrtal ta padnoLakKd amoTeEAEoUATA TOU UOINIUOTOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAAou emutéSou mou Ya AITOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPwWaon Tou padruatog.
SuuBouleurteite to lMapaptnua A
O Mepypapn Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJE Eva KUKAO omoudwv auupwva e to MAaioto
Mpooovtwv tou Evpwnaikot Xwpou Avwtatng Ekmaidbevong

O Meptypacpikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwrniaikou MAataiou Mpoooviwy Awa Biou Madnaong kat to lMapaptnuo B

MeptAnmtikds 06nyo¢ auyypaprc Madnotakwv AltoteAeoudtwy

Me tnv ertuyn oAokAfipwon tou padhiuatog o pottntig/tpla Ba sival os Bgon:

*  Na yvwpilel ta Baotkd GuOLKAE HEYEDN, TLG APXEC KOl TOUC VOLOUG TOU NAEKTPOUAYVNTIOUOU
KOLL TNG OTTTIKAG

®  No propel va pehetd kat va e€nyel TOLOTIKA Tl HUGLKA PALVOUEVQ, OXETIKA LLE TOV
NAEKTPOUAYVNTLOUO KOL TNV OTTTIKH, YUPW TOU KOl VO KAVEL TIOGOTIKEG EKTLUAOELG YLOL QUTA

®*  Na pnopel va ouvbualel Toug dpuGLkoUG VOUOUC TOU NAEKTPOLOYVNTLOMOU KAl TNG OTTTLKIG
KOLL VOL KAVEL XProN TwV HaBnUaTIKwy epyaAeiwy yLa Tty eniAucn ocUVOeTWV TpoBANUATWY

*  Na avadlopyavwoeL TLG YVWOELG TOU OE €va eVLALo 0lkoSOUNa BAOLOUEVO OTOUG BacLkoUg
vououg Tou Maxwell.

FeviKEG IKaVOTNTEG
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NauBavovtag unon TG YEVIKEG LKOVOTNTES TTOU TIPETTIEL VXL EXEL QUTOKTIOEL O TITUXLOUXOG (WS QUTEC aVaypa@OVTaL OTO
Mapaptnuo AutAwuarog kot napatidevral akoAoUBwG) o€ moLa / MOLEG ATO AUTEC AITOOKOTTEL TO pAdnua;.

Avadritnon, avaiuan kat oovean Sedougvwy Kat xebLacuog Kat Staxeiptan Epywv

TIANPOPOPLWY, UE TN XPrioN KAl TWV QIoPaiTnTWY 2eBaouog otn SLAPOoPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTATA
TexVOAoyLWwV JeBaouog oto uotko reptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELG Emti&elén kolvwvikng, emayyeAuatikr kat ndikrg umeuvBuvotntag
Anyn anopdoswv kat evatodnoiag oe 9éuata euAou

Autdvoun epyacia AOKNGN KPLTLKAG KOl AUTOKPLTLKIG

Ouadikn epyaocia Mpoaywyn tn¢ EAeUTepnG, SNULOUPYLKIG KaL ETAYWYLKNG OKEYNG
Epyacia oe Stedvég nepiBaAlov

Epyaocia og Slemiatnuoviko neptBailov AAeg...

Moapdywyr VEwV EPEVVNTIKWY LOEWV

AvTlUeTWTTLON OUVOETWV TIPOBANUATWY

Avarmntuén TnG EMLOTNUOVLKNAG OKEYNG

Xpron tng BLBAL0BNKNG Tou mavemioTniov Kat ToAAamAwY BLBALOypadLKWY Ttywv
AvaliTnon Tnywv, TPOCOUOLWOEWVY KoL NAEKTPOVLKWY padnudtwy armd to dtadiktuo
Anploupyio CNUELWOEWY KoL AUTOVOUN HEBoSOC HENETNG

Alaxeiplon tou xpdvou Kat tpoBeopLwy

(3) NEPIEXOMENO MAGHMATOZ

Nopog Coulomb, nAektpkd medio kat Suvapiko, por) HAektpikou mediou kat NOPOG Gauss, KATOVOUES
dopTiou, aywyol o NAEKTPOCTATIKI LOOPPOTILA.

XwpnTkoTNTa KAl SINAEKTPLKA, EvEpyela amoOnkeupévn os HAektpko medio.

PelUpa kot avtiotaon. AlTAG LOVTEAO NAEKTPLKAC aywyLHOTNTAG. KUKAWPOTA cuvexolg peUaTOC,
kavoveg Kirchhoff. ®option nukvwtn.

I610TNTEG payvntikoL mediou kat kivnon doptiov o’ autd. Avvaun Laplace. Abvaun og peupatodpopo
aywyo.

Mnyég payvntikou mediou. Ixéon Biot-Savart. Nopog tou Ampere, NOUOG Tou Gauss 0TO MAyVNTLOUO.
Ertaywyn kot Nopog Faraday.

Autenaywyn, Evépyela payvntikol niediou, kukAwpata RL, tahavtwoelg og KukKAwpota LC.
KukAwpota eval\aoooEVOU peUaTtog, KUKAWPata RLC otn oglpd, cUVTOVIOUOC, LETAOXNUATLOTEG.
PeUpa petatomniong, e€lowoelg Maxwell, nAektpopayvnTika KOpaTa.

®Duon Tou pwtog, Apxn tou Huygens. NOpog tng avakiaong, dtaBAacn, Nopog tou Snell, dtaomopd.
MEWUETPLKN OTITLKI, OXNUOTIONOC L6 WAWVY, KATomTpa, Aemtol pakol kal epappoyEg.

MepiBAaon katl cupPoAn, eipapa SUTAAC oxLoUAC Tou Young, cUBOAN o€ AEMTA UUEVLOL.

(4) AIAAKTIKEE ko MAGHZIAKEZ MEOGOAOI — AZIONOMHzZH

TPOMOZ NAPAAOZHZ | MpOowmo LeE TPOCWTO
Mpéowro pe npoéowro, EE anootaoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug GoLtnTEG HEOW LOTOOEALS A LB LaTOog

NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T..E. otn Aibaokalia, otnv
Epyaotnpiakn Exknaibevon, otnv Entkovwvia
UE TOUG POLTNTES

OPTANQZH AIAAZKAAIAZ , ®dopro¢ Epyaciag
Neowod . . Apaotnplotnta ,
plypapovtal  avoAUTIKE O TPOToG Kol Efaurivou
ueédodbot Stbaokaliag. Alo\é €L 65
AaAéewg, Seupwvapla, Epyaotnplakr Aoknon, - S
Aoknon  fMebiou, Melétn &  avdAuon AoKnaoeLg 26
BiBAoypagpiag, @povriotrplo, Mpaktikn MS)\éTI’] 109

(Torto9€étnon), Kiwiwkn Aoknon, KaAAwrexviko

Epyaotripto, Aabpaotikn Sbaokalia,
EKTtauSeUTIKEG ETLOKEWELG, EKTTOvnon UEAETNG

(project), Suyypaen epyaciac / epyaoiwv,

KaAAwweyvikn dnutoupyia, KA.

Avaypdpovtal oL WpPeG UEAETNG TOU @oltnth
yla kade padnotakrn Spaotnplotnta kadwe Kot
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oL WPEG un kaBodnNyoUuUEVNG UEAETNG CUUPWVA
UE TIC QpXEG Tou ECTS

| YUvolo MaBnpatog | 200

AZIONOrHZH OOITHTQN
Mepypapn tne Stadikaociag atoAoynong

Mwooa AéloAdynang, MéBobdot a&loAdynang,
Alauopewtikn 1 Suunepaocuatikl, Aokuiaoio
MoAdartAric  Emtdoyrig, Epwrtrioelg  S0vtoung
Anavtnong, Epwtrioeig Avantuéng Aokiuiwv,
Ermtidvon  MpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuéota Mapouvoiaon, Epyaotnpiakn Epyaocia,
KAwvikny  E€taon  AodevoUg,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kat mou givat mpooBdaotua
QTTO TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikd. Ot dpottntég e€etalovrol
Kat afloAoyouvTal yparmtd oTo TEAog Tou eéaprvou, oAAd Kot
LE TPpoodoug Kata tn SLApKeLa Tou e€apvou.

MpoodEpeTal KAl OTO XELUEPLVO EEAUNVO WG PPOVTLOTNPLAKO
pabnua pe 8o (2) wpeg Stbackaliag AoKANOEWV TNV
eBdopada.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypagpia:

1) "®YZIKH (Tépocg B): HAektpopayvnTiopog, uyxpovn Quaotkn, Zxetikotnta” - ", Halliday David,

Resnick Robert, Walker Jearl

2) "OYZIKH MNA ENIZTHMONEZ KAI MHXANIKOYZ: HAektplopog kot Mayvntiopog, Qwg kot Ok,
Juyxpovn Quotki" Raymond A. Serway, John W. Jewett"

- Juvaprn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-102

(6) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-102 | SEMESTER | Spring
COURSE TITLE | General Physics I
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ;:llj-ll:l:(; D

whole of the course, give the weekly teaching hours and the total credits
Lectures 5 8
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH441/

https://www.physics.uoc.gr/en/courses/3160

(7) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
*  Know the basic physical quantities, principles and laws of electromagnetism and optics
e Study and explain qualitatively natural phenomena about electromagnetism and optics
around him, and make quantitative estimates for them
*  Combine the natural laws of electromagnetism and optics and make use of mathematical
tools to solve complex problems
*  Reorganize his knowledge into a unified system based on the basic Maxwell's laws.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations
Decision-making

Working independently
Team work

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

MOAIM NANENIZTHMIOY KPHTHZ

60


https://www.physics.uoc.gr/en/courses/3160
https://eclass.physics.uoc.gr/courses/PH441/

B5. Mepypappota Mabnuatwy

Tunpa Quokng

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

Dealing with complex physical problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for on line lessons, sources of knowledge and simulations for electromagnetic and optical
phenomena

Create notes and standalone study method

Manage time and deadlines

(8) SYLLABUS

Coulomb's law, electric field and potential. Electric field flow and Gauss law, conductors in
electrostatic equilibrium.

Capacitors and dielectrics, energy stored in the Electric field.

Current and resistance. Simple electric conductivity model. DC circuits, Kirchhoff rules. Capacitor
charging.

Magnetic field properties and charge motion in magnetic fields. Laplace force. Strength in a wire
which is ¢ Magnetic field sources. Biot-Savart relationship. Law of Ampere, Gauss's Law in
Magnetism. Inductance and Faraday's Law.

Self-Inductance, Magnetic Field Energy, RL Circuits, Oscillations in LC Circuits.

AC Circuits, RLC Circuits, Tuning, Transformers.

Displacement current, Maxwell equations, electromagnetic waves.

Nature of Light, Principle of Huygens. Law of Reflection, Refraction, Snell's Law.

Geometric optics, image formation, mirrors, lenses and their applications.

Interference, Young's double slit experiment, interference in thin films.

Narrow slit diffraction pattern, optical diffraction grating. Polarization of light.

(9) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 65
described in detail. -
Lectures, seminars, laboratory practice, Practices 26
fieldwork, study and analysis of bibliography, Study 109
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS Course total 200
STUDENT PERFORMANCE | The evaluation is done in Greek. Students are examined and
EVALUATION | evaluated in writing at the end of the semester, but also with
Description of the evaluation procedure mid tern exams during the semester.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple | lesson with two (2) hours teaching per week.
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical

The course s also offered in the winter semester as a tutorial
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(10) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
"Fundamentals of Physics" D. Halliday, R. Resnick & J. Walker (Chapters 21 - 35).
"Physics for Scientists & Engineers" R. Serway & J.W. Jewett (part 4 and 5).

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-112

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN

TMHMA | OYZIKH

EMINEAO ZNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-112 | EZEAMHNO ZNOYAQN | Eapwo

TITAOZ MAGHMATOZ | revikd MaBnuotikd Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv BIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 7
AoKNoEeLg 2

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ | A

yevikou unoBadpou,

£L6LkoU uroBadpou, elbikevuang

VEVIKWV YVWOewV, avamrtuéng Seélotitwv

NPOAMAITOYMENA MAOHMATA: | OXI

FAQ23A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH112/
MAOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3158

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéopata

Mepypdpovrtal ta padnoLakKd amoTeEAEoUATA TOU UOINIUOTOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAAou emutéSou mou Ya AITOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPwWaon Tou padruatog.
SuuBouleurteite to lMapaptnua A
O Mepypapn Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJE Eva KUKAO omoudwv auupwva e to MAaioto
Mpooovtwv tou Evpwnaikot Xwpou Avwtatng Ekmaidbevong

O Meptypacpikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwrniaikou MAataiou Mpoooviwy Awa Biou Madnaong kat to lMapaptnuo B

> MeptAnmtikds 06nyo¢ auyypaprc Madnotakwv AltoteAeoudtwy

Me tnv entuxf ohokApwon tou pabnpatog o pottntric/Tpla Ba sival os Béon:

®*  Na yvwpilel twg neptypagovtal padnuatika eva enimedo, pia evdeia n pla tuxalio KUTuAn
OTO YWPO.

*  No umopei va urmtoAoyioeL TV KAUITUAGTNTA, TNV OTPEYN K.T.A. ULOG KAUTTUANG KoL v
Katavoel Tnv onuacio toug

®  Na UIOpEl va KAVEL TNV UEAETN ULAC oUVAPTNONG TOAAWY UeTaBAnTwvY, va urtoAoyilel Tig
UEPLKEC TTOPAYWYOUG TNG, T AKPOTATA TG K.T.A.

®*  Na umopei va urtoAoyioel StmAd-tpiAd 0AoKANPWUAT KOl VO KXTAVOEL TNV YEWUETPLKN TOUG
onuooia.

®  Na umopel va AUvel ouvieta npoBAnuata mou anatouV Tov ouvoUAOUO YVWOEWV.
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®  Na umopei va EQAPUOTEL TIC YVWOELG TOU O€ TPOoBARUaTa QUOLKIC.

FevikEg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKOVOTNTES TTOU TIPETTIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OMWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevral akoAoUBwe) o€ mola / OLEG ATTO AUTEG AITOCOKOTTEL TO PATNUQ;.

Avadritnon, avaiuan kat cuvean Sedougvwy Kat JXebLaaUOG KaL Staxeiptan Epywv

TANPOPOPLWV, UE TN XPIION KAl TWV amapaiTnTwV 3eBaoog 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTNTOL
TexVOAoyLwv JeBaouds ato uotko reptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELG Emti&elén kolvwvikng, emayyeAuatikrg kat nBikrg umevBuvotntag
Anygn anopdaoswv Kkat evatonoiag o 9éuata @uAou

Autovoun epyaaia A0KNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTepnG, SNULOUPYLKIG KOl ETTAYWYLKNG OKEYNG
Epyaoia oe Stedvég nepiBaAlov

Epyaoia o€ dtemotnuoviko neptBaAiov AMeg...

Mapdywyrn VEwV EPEUVNTIKWY LEEWV

AvTlUETWITLON OUVOETWV TTPOPANUATWY

Avarmntuén TnG EMLOTNHOVLKNAG OKEPNG

Xpron tng BLBAL0BNKNG Tou mavemiotniou Kat ToAAamAwy BLBALoypadLKWY Ttywy
Avalntnon mnywv, TPOCOUOLWOEWY KoL NAEKTPOVIKWVY pHabnuatwy amnd to dtadiktuo
Alaxeiplon tou xpdvou Kat tpoBeopLwy

Anuoupyio oNUELWOEWVY Kal AUTOVOuN HEB0S0G HEAETNG

Juvepyacio og opadeg

(3) NEPIEXOMENO MAGHMATOZ2

MNopaueTpLkeG ELOWOELS KAL TTOAIKEG OUVTETAYUEVES

MapAPETPLKOTOLNOELS KOUMUAWY OTO €£Tinedo, AOYLOUOG UE TAPAUETPLKEG KAUTIUAEG, TIOALKEG
OUVTETAYUEVEC, YPADLKESG TTIOPAOTACELG, EMPASA KAl UK, KWVLIKEG TOUEG. [1.5 efSopadec]

Alaviouata Kol YEWUETPLO TOU YWpPou

TpLod1a0TATA CUCTAOTA CUVTETOYHUEVWY, SLAVUOUATO, ECWTEPLKO KAl EEWTEPLKO YIVOUEVO, EUBEiEG
Kat entimeda, KOASpol kal emipaveleg dsutépou Babpol. [1.5 eBSouadec]

AlQVUOUATIKEG CUVAPTHOELG KAl KIVNon OTO YWwpPo

KapumUAeg 0to Xwpo, OAOKANPWHATO SLAVUCUATIKWY CUVOPTHCEWY, KOG TOEOU, KAUTIUAOGTNTA Kol
KaBeta Slaviopata KAUTUANG, ToaxuTnTa Kot entayuvon. [1 eBéoupadal

Mepikég mapaywyot

Juvaptnoelg mMoAwv PeTaBANTwWY, OPLA, CUVEXELD, MEPLKEG TTAPAywyol, aAlucldwTh mapaywylon,
napdywyot katevBuvong, Slavuopoata KAlong, sbamtopeva emineda, akpdTATA KOL COYUOTLKA
onueia, moAamhactactég Lagrange, avarmtuypa Taylor, cuvaptroelg pe petaBAnTég umtd ocuvOnkn.
[2 eBSopadec]

MoAAamAd oAokAnpwuato

AutAd Kot TpUTAG oAokAnpwpata Kot edapuoyEC. [3 eBSouddec]

OAdokAnpwuata kat Stavuouatika redia

ETukapumUAla oAokAnpwpata, Slavuouotika nedia, €pyo, kukAodopia, por, cuvtnpntkd media,
Bewpnua Green oto eninedo, enwdpavelakd ohokAnpwpata, Bewpnua Stokes, Bewpnua anokAlong.
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[3 eBSouadec]

ErmavaAnyn kot aokrjoeig otnv taén

[1 eBSopada]

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ NAPAAOZHZ
Mpéowro pe npoéowro, EE anootdoews
eknaibevan KA.

MNpbowmo Pe MPOCWIo

XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn AbaockaAia, otnv
Epyaotnplakn Eknaibeuon, otnv Emkowwvia
UE TOUG (POLTNTEC

Emkowvwvia pe toug pottntég péow totooeAidag padrpatog
Kol péow email.

OPIrANQZzH AIAAZKAAIAZ

Mepypdpovtal  avaAuTiKdE O TPOTIOG Kol
ugdobol Stbaokaliog.
AaAéelg, Sepwvapla, Epyaotnplakr Aoknon,
Acknon [ebiou, MeAétn & avdaAuon
B1BAoypagpiag, @povriotrplo, Mpaktikn
(Torto9€tnon), Kiwiwkn Aoknon, KaAAwrexviko
Epyaotripto, Awabpactikn Sbaokalia,
EKTaULSEUTIKEG ETLOKEYELS, EKmOvnon UeAETNG
(project), Zuyypapn epyaciac / epyaoiwy,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdpovtal oL WpeG UEAETNG TOU @outnTh
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG Un kKadoSNYoUUEVNG UEAETNG CUUPWVA
UE TS apyég Tou ECTS

, ®doprog Epyaciog
A 2
paotnplotnta Efarivou
AlaAéEeLg 52
AOKNOELG 26
MeAEtn 97
JUvoho MaBruatog 175

AZIONOrHzH OOITHTQON
Meptypacpri tneg Stadikaoiag aétoAdynong

Mwooa A&loAdynang, MéBobot a&loAdynang,
AlQpopQWTLKY 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  Emttdoyri, Epwrtrioels  S0vtoung
Anavtnong, Epwtriosig Avantuéng Aokiuiwv,
Ermtidvon  lpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaon, Epyaotnplakn Epyaoia,
KAwikn  Eé&€taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot ou ivat mpooBaotua
QIO TOUG (POLTNTEG.

H afloAoynon yivetal ota eAAnvika. OL dottntég e€etalovral
Kat aflohoyouvtal ypartd oTo TEAog Tou e€aprvou, aAAd Kot
L€ TTPOOSOUG KOl OET OLOKNOEWV KATA TN SLAPKELA TOU
g€apnvou.

MpoodEpeTal kAl 0To XELUEPLVO EEAUNVO AV
dpovtioTnpLlako padnua vo (2) wpeg tnv efdopada.

(5) ZYNIZTQOMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

«THOMAS, Amelpootikog AoyLopog» — J. Haas, Ch. Heil, M.D. Weir., (14n ékdoon 2018), NEK
«Alavuopatikdg Aoylopodc» — J.E. Marsden, A.J. Tromba (6n £€k6oon 2012), NEK
«Avwtepa Mabnuatika» Spiegel, ekd6oelg EXMI (Shaum)

- Juvaprn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE &®-112
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-112 | SEMESTER | Spring
COURSE TITLE | General Mathematics Il
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEII_I[:)C:J{I;EG EREDILS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH112/
https://www.physics.uoc.gr/el/courses/3158

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course students will be able to:
*  Know how to describe mathematically a plane or a curve in space.
e Calculate the curvature, torsion etc of a curve and understand their meaning
e Study the properties of a function of many variables, calculate its partial derivatives, its
extrema, etc.
* Be able to calculate double and triple integrals and understand their geometric meaning.
*  Solve complex problems that require combining the acquired knowledge.
* Be able to apply their knowledge to physical problems.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
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Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Manage time and deadlines

Create notes and standalone study method

Collaboration in teams

(3) SYLLABUS

Parametric equations and polar coordinates

Parametric representation of curves on the plane, calculus with parametric curves, polar coordinates,
graphic representation of functions, areas and lengths or curves, conic sections. [1.5 weeks]

Vectors and the geometry of space

Coordinate systems in three dimensions, vectors, scalar and vector product, lines and planes,
cylinders and surfaces of second order [1.5 weeks]

Vector functions and movement in space

Curves in space, integrals of vector functions, length of an arc, curvature and normal vectors of a
curve, velocity and acceleration. [1 week]

Partial derivatives

Functions of many variables, limits, continuity, partial derivatives, chain rule, directional derivatives,
gradient, tangent planes, extrema and saddle points, Lagrange multipliers, Taylor expansion,
functions with constrained variables. [2 weeks]

Multiple integrals

Double and triple integrals and applications [3 weeks]

Integrals and vector fields

Line integrals, vector fields, work, circulation, flux, conservative fields, Green’s theorem on the plane,
surface integrals, Stokes theorem, divergence theorem. [3 weeks]

Course review and in class problems
[1 week]

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students via course website and by
COMMUNICATIONS TECHNOLOGY | email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS | | Activity | Semester workload
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The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Lectures 52
Practices 26
Study 97
Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in Greek. Students are examined and
evaluated with a written exam at the end of the semester,
but also with midterm exams and problem sets during the

semester.

The course is offered in the winter semester as well, as a

tutorial class taught two (2) hours a week.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«THOMAS, Amelpootikog Aoylopog» — J. Haas, Ch. Heil, M.D. Weir., (14n £k6ocn 2018), NEK

«Altavuopatikog Aoylopog» — J.E. Marsden, A.J. Tromba (6n ékdoon 2012), MEK
«Avwtepa Mabnuatika» Spiegel, ekddoelg EZMI (Shaum)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-151

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | NPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-151 | EEAMHNO 2MOYAQN | Eapwo

TITAOZ MAGHMATOZ | Elcaywyr otov MNpoypappotiopuo - C

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, . 3 - AIAAZKANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
AlaAéEeLg 2 6
Epyaotnplakég AOKNOELG 3

MpooVéate oepéc av ypelaotel. H opyavwan Stdéaokaliag kat ot
OLbaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | TUmou A: l'evikoU umtoBaBpou

yevikou unoBadpou,

eLékoU unoBadpou, 1bikevang,

VEVIKWVY YVWOEWV, avantuéng Se€lotritwv

MPOAMAITOYMENA MAOHMATA: | OXI

FAQzzA AIAAZKANIAZ kat | EAAnvikn
ESETAZEQN:

TO MAOHMA MNMPOZMEPETAI ZE | NAl
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://elearning.physics.uoc.gr
MAOHMATOX (URL) | https://www.physics.uoc.gr/el/courses/3106

(2) MAGHZIAKA ANOTEAEZMATA

Mafnolakd AnoteAéopata
Meptypdpovral Ta padnoLaKd AIOTEAECUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAAou emutéSou mou Ya AITOKTHOOUV OL POLTNTEG UETA TNV EMLTUXN OAOKANPwWaon Tou Uadruatog.
SuuBouleurteite to lMapaptnua A
. Mepypapr Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJEe Eéva KUKAO ommoudwv aUupwva e to MAaioto
lMpoadvtwy tou Eupwraikou Xwpou Avwtatne Ekmaibevang
o Meptypapikoi Asiktes Emuneédwy 6, 7 & 8 tou Eupwrniaikou lMAataiou Mpoooviwv Awa Biou Madnong kat to lNMapaptnuo B
. MepiAnntikdg 08ny6g ouyypapric Madnolakwv AloteAsoudtwy

¢ Me tnv emutuyn oAokAnpwaon tou padrpatog o dottntrg/tpla Ba sival os Ogon:

¢ Na KaTtavoel BaoLKEG EVVOLEG TTPOYPAUUATIOUOU

*  Nayvwpilel Ta Bacikd SoULKA oToLXela EVOC TPOYPAMUATOC

*  Na yvwpilel Toug TUMoUg SeSoUEVWY, TOUG TPOTIOUG ELOAYWYNG Kot e§aywyng 6e6opévwy,
TOUG TEAECTEG, TLG EVTOAEG EAEYXOU PONG, TIC EVTOAEG emavaAnying, TLG CUVAPTNOELSG, TNV
eUBEAELa TwV PETAPANTWY, TOUC TIVAKEG, TOUG SEIKTEC Kal TN Slaxeiplon apyeiwv.

¢  Na vlomotrjoel aAyoplBpouG o YAwood TpoypaUpaTiopol C

¢  No avantuooel mpoypappota

¢ Na ekTeAEl TN LETAYAWTTLON KoL TNV EUPECN OPaAUATWY o€ Tpoypdppata Tng C

*  Na oxedidoel ahyoplBpouG Tou EMAUOUV TIpAYHATLKA TTPOPAR AT

*  Noa emAVEL TPOYPAUHUATIOTLKA TIPOBANUATO LOONUOTIKWY Kot PUOLKNG

¢ Na aflomololv tn yAWooa ITPOoYPAUUATIOMOU VLo TNV EKTEAEGN UTTOAOYLOUWY OTLG
£PYAOTNPLOKEG AVADOPEG TWV TIELPAUATWY GUGLKAC
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Fevikeg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OITWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ moLa / TOLEG ATO AUTEG AITOOKOTTEL TO pAdnua;.

Avaintnon, avaiuan kat covean Sedougvwy Kat SxebLaouog kot Slayeiplan Epywv

TANPOPOPLWVY, UE TN XPIION KAl TWV amapaiTtnTwV 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTO!
TexVOAoyLWwV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyn o€ VEEG KATAOTAOELG Entibelén kotvwviknG, EmayyeAUTIKAS kot NG umeuBuvotntag
Anygn anopdoswv Kat evatodnaoiag oe Féuata pulou

Autovoun epyaaia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn TG EAeUTepng, SNULOUPYLKAG KaL EMAYWYLKNG OKEYNG
Epyaocia oe 6iedveg meptBaAdlov L

Epyaocia o€ iemiatnuoviko neptBailov ANeg...

Moapdywyn VEwV EpEUVNTIKWV IGEWV ...

¢ Avamtuén SLEMIOTNUOVIKOU TIVEULATOG

e Xpnon vEwv TexvoloyLwv

e Avainitnon, avaAuaon Kat cuvBOeon §£S0UEVWY KOl TANPOPOPLWY, LLE TN XPON KoL TWV
anapaitnTtwy TEXVOAoyLWV

¢ Autévoun spyaocia

e Juvepyacio og opadeg

¢ Mpoaywyn TG SNULOUPYLKAG KOl ETTAYWYLKAG OKEYNG

¢ Awayxeiplon tou xpdvou Kal poBeopLwY

*  Efoweilwon pe tg TMNE

(3) NEPIEXOMENO MAGHMATOZ

*  BOOLKEG EVVOLEC TPOYPAUUATIONOU - AAyopLlOpoL - Aoyikad Slaypappata

*  Aopikd otolyeia evog mpoypappatog C (MetafAnteg, otabepEg, MAPAOTACELG, EVTOAEC,
QVOYVWPLOTLKA)

¢ Eiloobdog, £€060¢ edopévwy (printf, scanf)

®  Tomoi 6edopévwy (int, char, float, double, bool)

¢ Teleotég (teleotng avaBeonc, AoyLlkol TEAEOTEC, CUYKPLTIKOL TEAECTEG)

®  EvtoAég eAéyyou pong ( if - else, switch - case)

e EvtoAég emavaAnyng (Bpdyxog while, Bpoyxog for)

¢ TomkéG kal KOBOAIKEG LETABANTEG (epuBEAela peTaBAnTwy)

¢ Acikteg (0plopog Kat xprion SeKTWY, TEAEOTEG & Kal *)

¢ Mivakeg

*  JUVOPTAOELG

¢ Awyeiplon Apxeiwv

*  AvadpoutKkn KAon cuvopPTHOEWV

e Avaintnon kat Tagwvopunon

¢ Auvapikn Staxeipton pvAung

(4) AIAAKTIKEZ ko MAOHZIAKEZ MEOOAOI - AZIONOTHzH

TPOMNOZ NAPAAOZHZ | Npdowro pe mpdowno
Mpéowro pe npoéowro, EE anootdoews
eknaibevan K.A.

XPHZH TEXNOAOFIQN | Xprion H/Y yla ekmaibeuon, epapuoyr Kot PaKTLkr

NAHPO®OPIAZ KAI ENMIKOINQNIQN | doknon.
Xprion T.11.E. otn Aibaokahie, otnv | Ertikowvwvia Pe Toug GortnTé péow LotooeAiSag Labrpatog
Epyaotnpiakn Exknaibevon, otnv Entkovwvia Kal llé cw email
LE TOUG (POLTNTEG i K ’ , ,
Xpnon acuyxpovng thAeknaibeuong pe tnv mAatdopua

Slaxelplong padnong Moodle yla 61a0gon ekmaldeutikou
UALKOU, T(PAKTLKA AOKNOT, UTTOBOAN €pYyacTnPLAKWY
OOKAOEWV, ETILKOWVWVIA KOl EEETAOELC.

OPTANQZH AIAAZKAANIAZ , ®doprog Epyaciag
Mepypapovtal  avaAuTIKA 0  TPOmOG Kot Apaotnpiotnta Eéaurivou
ugdodbol Stbaokaliog. Al\é EeLc 24
AaAéelg, Seuwvapla, Epyaotnplakr Aoknon, —

Aoknon _ MeSiou, Merétn & avddvon | | Epyaotnplakn Aoknon 36
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BiBAoypagpiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikn Aoknan, KoaAAitexviko
Epyaotripto, Aadpaotikn SLbaokalia,
EKTTaUOEUTIKEG ETILOKEWELG, EKTTOVNon WEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwweyvikn Snutoupyia, KA.

Avaypdpovtal ol Wpeg UEAETNG TOU @OLTNTH
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG un kaBodnyouueVNE UEAETNG aUUPWVA
UE TLG apxEG Tou ECTS

Melétn

90

JUvolo Mabnuatog

150

AZIONOTHzIH OOITHTQON
Meptypacpri tng Stadikaoiac aétoAdynong

Mwaooa AéloAoynong, MéSobot aéloAdynong,
Alauoppwtikn 1 Suunepacuatikl, Aokuuooio
MoAdartAri¢  Emidoyrig, Epwtrioelg  S0vtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Ermtilvon  lpoBAnudtwy, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuooia Mapouciaon, Epyactnplakn Epyaocia,
KAk E&taon Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pnta mpooSLopLOUEVH KPLTHpLa
aéloAoynanc kat eav kat mou givat npooBaotua
Q70 TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnVikd. Ot doltnTEg KoTd Tt
Slapkela tou e€aunvou aglodoyolvtal BAoEL pLag
evOLAEDNC £€ETAONG KL [LaG TEALKNAG. OL eEETAOELG
neplhapBavouv epwtnoelg NMoAAamAng Emloyng, Epwtnoelg
Juvtoung Anavtnong, Epwtrioetg Avamtuéng Aokipiwy kot

EntiAuong MpoBAnudtwy.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

Xatgnytavvakng N. H y\wooa C og BaBog. ABrva: KAeldaplBpog

Toehikng I'. & Toghikag N. C: Ao tn Bewplia otnv Edapuoyn. ABriva: Toehikng

Kerninhan B. & Ritchie D. H yA\wooa npoypappatiopov C. (petad.: Mwpaitng ©.), ABnva:

KAe16apLBuog

EkmatdeuTIkG UAIKO otnv ekmadeuTikr mAatdhopua.

- JuvaQrn) EMOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-151
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-151 | SEMESTER | Spring

COURSE TITLE | Introduction to Programming - C

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Laboratory exercises 3
Lectures 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Type A: General background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://elearning.physics.uoc.gr
https://www.physics.uoc.gr/en/courses/3106

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.
Consult Appendix A

J Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

J Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

o Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understand the fundamentals concepts of programming
¢ Know the basic building blocks of a program
*  Be aware of data types, input and output functions, operators, expressions, control

statements, global and local variables, functions, arrays, pointers, recursion, file handling,

dynamic memory allocation.
* Implement algorithms in C programming language
*  Write programs in C
*  Compile and debug programs in C
*  Design algorithms that solve real problems
*  Solve mathematical and physics problems by writing code
* Use C code to perform calculations for laboratory reports of physics experiments

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

e Working in an interdisciplinary environment

e Search for, analysis and synthesis of data and information, with the use of the necessary

technology

*  Working independently

*  Collaboration in teams

* Manage time and deadlines

*  Production of creative and inductive thinking

*  Familiarise with ICT
(3) SYLLABUS

*  Basic programming concepts — Algorithms

e Structural elements of a C program (variables, constants, expressions, etc.)

¢ Data input/output (printf, scanf)

e Data types (int, char, float, double, bool)

*  OQOperators

*  Program flow (if - else, switch — case)

*  Loop commands (while, for)

* Local and global variables

*  Pointers

* Arrays

¢  Functions

*  File handling

*  Recursive function call

e Searching and sorting

*  Dynamic Memory Allocation
(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of ICT in teaching, applications and Hands-on training
COMMUNICATIONS TECHNOLOGY | Communication with students through the course’s website
Use of ICT in teaching, laboratory education, | 3nd email.
icati ith students . .
communication With ssuden Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises, communication and exams.
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 24
described in detail. .
Lectures, seminars, laboratory practice, Laboratory Practice 36
fieldwork, study and analysis of bibliography, Study 90
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non- Course total 150
directed study according to the principles of
the ECTS
MOAIN NANEMIZTHMIOY KPHTHZ 73



B5. Mepypappota Mabnuatwy

Tunpa Quokng

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation procedure is carried out in Greek. Students
are evaluated by an interim exam during the semester and a
final exam at the end of the semester. Both exams use
multiple choice questionnaires, short-answer questions,
open-ended questions and problem solving

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Hatzigiannakis N. XatZnytavvakng N. H yl\wooa C og BaBog. Athens: KAelbaptOpog
Tselikis G. & Tselikis N. ToeAikng I'. & Toehikng N. C: Ao tn Bswplia otnv Edappoyr. Athens: ToeAikng

Kerninhan B. & Ritchie D. H yAwooa npoypappatiopoy C. (trans.: Mwpditng ©.), Athens:

KAelbaplBpog

Learning content on educational platform

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-201

(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYSIKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOS | ®-201 EZAMHNO 3MOYAON | 30

TITAOZ MAOGHMATO2

Elcaywyn otn Zuyxpovn Quaotkn |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES
Tou padnuaroc m.y. AlaAésic, Epyaotnplakéc AoKrAoets k.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG ATTOVELOVTAL EVLALA YLA TO GUVOAD TOU UadnuaTog MONAAEZ
avaypayte T eBdouadlaics wpeg Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4
Aoknoelg 3
MpooV¥éote oepég av xpelaotel. H opyavwan dtdaokaliag kat ot 7
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
(6).

TYNOZ MAGHMATOZ | Tumou A: l'evikou umtofadpou

yevikou uroBadpou,

eL61koU unoBadpou, ebikeuang,

VEVIKWV YVWOEWV, avarmtuéng Seélotitwv

MPOAMAITOYMENA MAOHMATA: | OXI

FNQ23A AIAAZKAAIAZ kat | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZ®EPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3048
MAOHMATOS (URL) | https://eclass.physics.uoc.gr/courses/PH201/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéopata
Meptypdpovral Ta padnoLaKd AIOTEAECUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KO LKAVOTNTEG
kataAAAou emutéSou mou Ya AOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANPwWaon Tou padruatog.

SuuBouleurteite to lMapaptnua A
O Meptypacpn tou Emunédou twv Madnolakwv AltoTEAEoUATWY Yl Kade Eva KUKAO amoudwv ouupwva ue to lNMAaioto

lMpoadvtwy tou Eupwraikou Xwpou Avwtatng Ekmaibevang
L Mepypacpikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapdaptnua B

O MepiAnmtikdg 08nyog ouyypapric Madnaotakwy AoTeEAECUATWY

Me tnv ertuyr oAokAfipwan tou pabniuatog o pottntrg/tpla Ba sival os Bgon:

*  Na avayvwpilel mola ATav Ta melpapatikd edopéva mou aduvatoloe va EPUNVEVCEL N
KAaooLkr Guaotkn Kal va e€nyel mwg autd pog odnynoav atnv KBavtikr Bewpnon Tng UANG
KoL Tou GwTog

®*  Na Slotunwvel TI¢ BaoIKES apXEC TNC KBavTopnxavikng kat thv e€lowaon tou Schroedinger

®  No tpoPAEMEL TIC GUVETIELEG TNG KBAVTOUNXAVLKIG YLO ATIAEC TIEPUTTWOELG KBAVTLIKWY
OUOTNUATWVY

*  NanpoPAEnel ta anoteAéopata TG aAANAemidpaong tnG UANG LE To dwg

*  Noa ocuvSUAZEL TIG YVWOELG TOU Lot TV ETIAUGCTN GUVOETWVY AOKOEWY

®*  Na €€nyel moLOTIKA TLG BACLKEG LOLOTNTEC TOU KOGOU XPNOLUOTIOLWVTAG TLG BACIKEG APXES
NG KBOVTOUNXOVLKAG

®*  No EKTLUA TIOCOTIKA TLG TIPOPBAEWPELS TNG KBAVTOUNXAVIKAG YL TOV KOGUO yUPW UG

*  No afloAOYNOEL TIC CUVETIELEC TWV KBAVTIKWVY LBLOTATWY TOU KOCUOU HAG OTN
KaOnuepwvoTNTA TOU
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FevikEg IKavOTNTEG
NauBavovtag unmon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QITOKTHOEL O TITUXLOUXOG (OMWE QUTEG aVaypaPOVTAL OTO
Mapaptnuo AutAwparog kot napatidevial akoAoUBwe) o€ motLa / TOLEG ATO AUTEG AITOCKOTTEL TO PATNUQ;.

Avadritnon, avaiuon kat ocovean Sebougvwy Kat
TIANPOPOPLWY, UE TN XPrION KAl TWV QIoPATNTWY
TeXVOAoyLWV

lMpooapuoyr o€ VEEG KATAOTATELG

AfYn anopdacswv

Autdvoun epyaacia

Ouadbikn epyacia

Epyaocia oe 6iedveég meptBaAlov

Epyaoia o€ lemiatnuoviko neptBailov
Mapdywyrn VEwV EpEVVNTIKWY LOEWV

SxebLaouog kot Slayeiplan Epywv

3e6a0oudg oTn SLAPOPETIKOTNTA Kot OTNV TTOAUTTOALTIOMULKOTNTA
2eBaoudg ato puatko reptBaiiov

EniSelén Kowwvikng, emayyeAuatiknc Kot nOkr¢ urteuduvotntag
Kat evatodnoiag oe 9éuara @UAou

A0KNGN KPLTIKAG KL AUTOKPLTLKIG

Mpoaywyn tnG EAeUTepnGg, SNULOUPYLKNAG KL EMAYWYIKNG OKEYNG

AvTlpeTwron oUVOETWV TPOPANUATWY

AvAmtuén TG EMLOTNHUOVIKNG OKEYNC

Xpron tng BLBALOBNKNG Tou mavemiotnpiou Kat TOAAAAWY BLBALOYPAPLKWY TTNY WV
Avalntnon mNywv, TPOCOLOLWOEWV KoL NAEKTPOVIKWY Lo Bnpdtwy arnod to Stadiktuo
Anuoupyilo CNUELWOEWVY Kal AUTOVOUN HEB0SOG LEAETNG

Juvepyaoia oe opadeg

Alaxeiplon tou xpdvou Kat poBecpLwY

(3) NEPIEXOMENO MAOHMATOZ

H kBavtikr) Bswpnon tou wtdc. H aktivoBolia tou pélavog cwpatog, H e€nynon tou Planck, To
dwrtonAektpikd dpawvouevo, To pawvopevo Compton, Dwg kat Baputnta. H kKBavtikr Bewpnon tng
UANG. To MAavNTIKO povtélo Tou atdpou, H Bewpia tou Bohr, Ta uhokUpata de Broglie. H Bepeliwon
™G KBavtikng puoikng: H kupatoouvaptnon kat n e¢lowaon tou Schrodinger. Zwpatidio o koutt. H
OTATLOTIKA ONMAGLA TNG KUMOTOOUVAPTNONG KoL T TTIOPATNPAR OO KBavTopnxavikd HeyEdn. H apxn
™¢ afeBaitdtnrag. MNpwteg amAég epapUoyEG. O apUOVIKOG TAAAVTWTAG. To oKAAOTIATL SUVOLLKOU —
avakAaon. To ppdyua Suvautkol - GavopUeVo onpayyag Kot epapuoyEg. KBavtopnxavikr o€ TpEeLg
Slaotdoelc. To dtopo tou YSpoyovou. To datwvopevo Zeeman. To meipapa Stern — Gerlac. To spin kat n
QTIAYOPEUTIKA apxf Tou Pauli. Atoptkr opun tng UANG. tatiotiky Quoikn. H katavoun Maxwell-
Boltzmann. KBavtikr otatiotiky. Bose-Einstein kal to aéplo pwrtoviwv. Fermi-Dirac kal ta eAeUBepa
NAEKTPOVLA TWV METAAAWV.

Nélep: Amoppodnaon, aubopuntn Kal e€avaykacUeVn EKTOUTA - AvaoTtpodr MANBUoUwWY Kal
Aettoupyia tou Aéwlep — EdappoyEc.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPONOZ NAPAAOZHZ
Mpoowrto ue npoowro, EE amootdoews
eknaibevon K.Am.

E¢ amootdoew( ekmaideuon LECW TNG NAEKTPOVIKAG
mAatdoppag tou Mathesis kat emiAucn 0loKACEWV o€
opadeg kabe efSopada otnv aibouoa Si6ackaAiag.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn AldaokaAia, otnv
Epyaotnplakn Exknaibevon, otnv Enkowwvia
LE TOUG (OLTNTEG

H mapakoAoUBnon twv SlaAé€ewy ylvetal LECW TNG
NAEKTPOVIKNG MAATPOpLaG Tou Mathesis. Méow tng
mAatdoppag paypatonolovvtol efSopadlaia TEOT EVw
umdpxel kal forum oto omolio yivetal culAtnon Kot eniAuon
amopLWwv. H emkowvwvia pe Toug GpoltnTéS yiveTal LEoW TNG
LotooeAidag Tou padnuatog otn mhatdoppa eclass kot

péow email.
OPTANQZH AIAAZKAANIAZ , ®oprog Epyaciog
e . AT p Apaotnplotnta ,
plypapovtal  avaAuTIKd O TPOMmoG  Kat Eaurvou

uedobol Stbaokadiog. ALoE = 52
Aladé€elg, Sepwvdpla, Epyaatnplakry Aoknon, - S

Aoknon  [leSiou, MeAétn &  avdAuon Aoknoelg 39
BiBAoypagpiag, @povriotripto, Mpaktikn ME?\étn 81
(Torto¥€tnon), KAwikn Aoknaon, KoaAAirexviko E€et & OELC 3
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Epyaotripto, Aabpaotikn Sibaokalia,
EKTToUOEUTIKEG ETILOKEWELG, EKTIOVNONn UEAETNG
(project), Zuyypan epyacias / epyaciwv,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypdpovtal ot wpeg UEAETNG TOU @oLtnth
yla kade padnotakrn Spaotnplotnta kadwe Kot
oL WPEG Un kadoSnNYoUUEVNG UEAETNG CUUPWVA
UE TG apyEc Tou ECTS

JUvolo Mabnuatog 175

AZIONOTHzZH OOITHTQON
Meptypacpri TG Stadikaoiag aloAdynong

Mwooa AéoAdynang, MéBobdot a&loAdynang,
AlauoppwTtikn 1 Suunepaouartiky, Aokiuaoio
MoAdartAric  EmtAoyrig, Epwrtrioelc  Zuvtoung
Anavtnong, Epwrtricelc Avamtuéng Aokiuiwv,
Enidvon  [lpoBAnudtwy, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikri Eétaon,
Anuoota Mapouoiaan, Epyaoctnpiakr Epyaoia,
KAwvikny  Eé€taon  Aodevoug,  KaAAwreyvikn
Epunveia, AAn / AAAeg

Avapépovtal pnta mpooSLOpLOUEV KPLTHPLa
aloAoynang kat eav kat mou eivat npoaBdaotua
Q70 TOUG (POLTNTEG.

H afloAoynon yivetat ota eAAnvika. Ot pottntég e€etdlovral
YPOTTTd 0To TEAOC Tou e€aprvou. Xtov Babuo cuvelodpépouv
£wg Kal 1,5 povadeg n enidoon twv doltnTtwy ota
eBSopadlaio NAEKTPOVIKA TECT TTOU TIPAYLOTOTOLOUV ATIO TO
OTI{TL TOUG OAAQ KL | CUMETOXN TOUuG otnv efSopadlaia
€MIAVCON AOKNOEWV 0TO apdLBLaTpo.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

R. A. Serway, C. J. Moses and C. A. Moyer, «X0yxpovn Quaotkn», M.E.K.

3. Tpaxavag, «KBavtopnxavikn I», M.E.K.

- Juvaprn EMOTNUOVIKA TTEPLOSLKA:

MOAIM NANENIZTHMIOY KPHTHZ

77



B5. Mepypappota Mabnuatwy

Tunpa Quokng

COURSE OUTLINE ¢-201

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | #-201 | SEMESTER | 3rd
COURSE TITLE | Introduction to Modern Physics I
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4 7
Exercises 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

A type: general background

PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3048

https://eclass.physics.uoc.gr/courses/PH201/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
()

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Identify what were the experimental data that classical physics could not explain and be able
to explain how these led us to the introduction of quantum mechanics

®  State the basic principles of quantum mechanics and the Schroedinger equation

® Describe the quantum mechanical predictions for simple quantum systems

® Understand the basic interaction mechanism of matter with light

® Combine their knowledge to solve complex problems

® Explain properties of the world using the basic principles of quantum mechanics

* Make quantitative predictions for the world around us

® Appreciate the importance of the quantum behavior of our world in every day life

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management
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information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Respect for difference and multiculturalism

Respect for the natural environment
Showing social, professional and ethical responsibility and

sensitivity to gender issues
Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Solving complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons
Create notes and standalone study method

Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Quantum description of electromagnetic radiation. The Blackbody radiation, the explanation of

Planck. Photoelectric effect. Compton effect. Light and Gravity.

Quantum description of matter. The planetary model for the atom. The theory of Bohr. The wave-
particle duality of de Broglie, The formulation of quantum physics. The wavefunction and
Schroedinger's equation. Motion of a particle in a box. The statistical meaning of the
wavefunction and the quantum-mechanical observables. The uncertainty principle. Simple
applications. The harmonic oscillator, the one-dimentional step potential, the tunneling effect
and its applications. Quantum mechanics in three dimensions. The hydrogen atom, Zeeman
effect, the Ster-Gerlac experiment, Spin and Pauli's exclusion principle, The atomic structure of
matter Statistical Physics. Maxwell-Bolztman distribution. Quantum statistics, Bose-Einsten and
the photon gas, Fermi-Dirac statistics and the free electrons in metals. Light absorption,
spontaneous and stimulated emission - Population inversion and the functioning of lasers —

Applications.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Distance learning through the electronic platform of

Mathesis and weekly solution of exercises in teams at the

university lecture hall.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Students attend the lectures through the

Mathesis Electronic Platform. Additionally the platform
provides weekly tests and a forum for discussion and
resolution. Communication with students is conducted
through the course website and by email.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Exercises 39
Stydy 81
Exams 3
Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of

Student performance evaluation is carried out in Greek.
Students are giving a written exam at the end of the
semester. Their performance in weekly e-tests and their

MOAIM NANENIZTHMIOY KPHTHZ

79



B5. Mepypappota Mabnuatwy

Tunpa Quokng

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

participation in weekly exercises sessions at the
departments lecture halls also contribute up to 1.5 points
in their final grade.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

R. A. Serway, C. J. Moses and C. A. Moyer, «Modern Physics», C.U.P
S. Trahanas, «Quantum Mechanics I», C.U.P

- Related academic journals:
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NEPITPAMMA MAGHMATOZ ®-211
(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | p-211 | EZAMHNO zNOYAQN | Xelepwo
TITAOZ MAGHMATOZ Awadopikec EElowoelg |
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAésic, Epyaotnplakéc AoKroets K.AmT. Av ot QPES NIZTQTIKEZ

TILOTWTIKEG UOVASEG QITOVEOVTAL EVLALX YLO TO CUVOAO TOU UaduaTog AIBASKANIAS MONAAEZ
avaypayte T eBdouadlaics wpes Stdaokadiag kot to cUVoAo Twv
TUOTWTLKWY LOVASWV

AlohEgelg 4 7
AoKAOELGg 2
MpooV¥éote oepéc av xpelaotel. H opyavwan dtdéaokaliag kat ot
SLbaKTikEG uEG0SOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO
(6).

TYNOZ MAGHMATOZ | A

yevikou urtoBadpou,

eLékou unoBadpou, Lbikevang,

VEVIKWVY YVWOEWV, avamtuéng Seélotritwv

MPOANAITOYMENA MAOHMATA: | ®-111 (Fevikd MoaBnpatwka )

FAQ2ZA AIAAZKANIAZ ko | EAAHNIKH, AITAIKH (yia dortntég ERASMUS)
ESETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3053
MAGHMATOZ (URL)

https://eclass.physics.uoc.gr/courses/PH211/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta
lMeptypdpovral Ta LadnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX 0AOKANPWOnN ToU UaBHUATOG.

JuuBouleurteite to MNapaptnua A
. Mepypapn tou Enutébou twv Madnotakwy ATIOTEAEOUATWY yLa KATe Eva KUKAO omoudwv aUupwva ue to lAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
. Meptypapikol Acikteg Emuneédwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B
. MepiAnntikog 08nyog ouyypaprs Madnotakwv AoteAeoudtwy

*  Na avayvwpilel tTnv katnyoplia otnv onoia avnkel pta ocuvning dtagpopikn eéicwan

*  Na yvwpilel tic ueBodoug emiAuong Twv SLaopwv KatTnyopLwv ouviBwy SLo@opLkwV
eélowoeswv kat va emA€yeL tnv uéBodo mou eivat n mio kataAAnAn oe éva debouévo
npoBAnua

*  Na BpiokeL tnv yevikn Avon utac cuvndouc dtapopikng eélowanc kot tnv L8tkn Avan mou
enaAndevel bebouevec apxLkeG cuvONKeg

*  Na géayel molotika cuumepdouata yLa tnv Avon uta ouvnBouc Stapoptkrc eélowang akoua
KalL Ywplic va thv ExeL eMIAUOEL

*  No uetappalel Eva puaotko mpoBAnua otn uopen utag cuvndoug Stapoptknc eélowong

*  Na emiAvel ouvOeta npoBAnuata cuvnBwy SLawoptkwy eElCWOEWY
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FeViKEG IKOVOTNTEG

AapuBavovtag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QUTEG aVaypa@OoVTaL OTO
Mapaptnua AutAwpartog kot napatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTIEL TO Uadnua;.

Avadliitnon, avaAuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kat Staxeiptan Epywv

TIANPOPOPLWV, UE TN XPHON KL TWV QIAPAITNTWY 2eBaouog otn SLAPOoPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTATA
TeXVOAoyLWV JeBaouos ato uotko reptBaAlov

lpooaployr O€ VEEG KATAOTAOELG Emti&elén kowvwvikig, emayyeAuatikrg kat kg umeuvBuvotntag
AnyYn anopacewv kat evatodnoiag oe 9éuata euAou

Autovoun epyaoia ACKNGN KPLTLKAG KOl AUTOKPLTLKIG

Ouadikn epyaoio Mpoaywyn t¢ EAeUTepnG, SNULOUPYLKIG KaL ETTAYWYLKNG OKEYNG
Epyaoia o€ Stedvég mepiBaAlov

Epyaoia o€ temiatnuoviko neptBaiiov ANeg...

Mapdywyn VEwV EPEUVNTIKWY LOEWV

AvVTILETWTTLON OUVOETWV TIPOBANUATWY

Avamtuén Tng EMLOTNUOVIKNAG OKEYNG

Xprion tng BLBAL0ONKNG Tou Tavemotnpiou kot MoAAamAwv BLBALoypadLkwy nywv
Avalntnon nnywv, TPOCOUOLWOEWY KOl NAEKTPOVIKWY Habnuatwv amnod to dtadiktuo
Anuoupyio CNUEWOEWY Kal autovoun HEBodog pelétng

Juvepyaoia o opadeg

Aaxeiplon tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

1. Juvn9eic Stapopikéc eélowaoels mpwtng taéewc: Eloaywyikég Evvoleg. To mpoBAnua twv apytkwv
Tiwv. H évvota tng yevikng Avonc utog AE. Ataywpiotusg e§l0WOELS, OUOYEVEIG EELCWOELS, YPUUULKES
eflowoeic npwtng taéews. (E€lowaoetg Bernoulli kat Ricatti.) AkptBeic e§lowaelg ko oAokAnpwtikol
napayovtec. AlAEC epapuoyEc. (2 eBdouadec)

2. Juvnoeig Slapopikeg e€lowaelg SeUuTtépac Taew : MPaUUIKES ElOWOELG UE OTATEPOUC OUVTEAEDTEG.
Mn ouoyeveic eélowaels. H uédobdoc twv anpoodioplotwy cuvteAeotwy. Eélowaoets Euler. (2
eB6ouadec)

3. H géiowon tou Nevtwva: Epapoyég ota Baoika mpoBAnuata tng Mnyavikng. Kivnon ue
SLapopoug vououc TpLBric oto ouoyeveg nedio Baputntag. EAsUepn apuovikn TaAavtwaon Ue N xwpic
TpLBn. Eéavaykaougvn apuovikn taddavtwan Ue n xwpic tpt8n. Kivnon ue n xwpic tptBn o’ eva tuyov
Hovodiaotato rtedio Suvauswyv. HAekTpika avadoya Twv unxavikwyv npoBAnuatwv. (2 eBéouadsc)

4. Tevikn UEAETN TwV ypouuUkwy Stapoptkwy eflowoswv: H apxn tne enaAAnAiag. Mpaupikn
aveéaptnoia kat eéaptnan. H Bpovokiavn kat ot xprioetg tng. O tumoc tou Abel. YrtoAoyiouog tng
Seutepnc Avancg otav n pia eivat nén yvwatr). EAattwon taénc. MAnpnc Avon tn¢ un opoysvou¢g otav
oL AUOELG TG ouoyevoug ival yvwotég. MEBobog uetaoynuatiouou Laplace yia emiAuon ypauuLtkwyv
Stapopikwyv e€lowoewyv e otadepoug ouvteAeotec (3 eBdouadec)

5. Juotnuarta ypauuikwy Stapopikwv e§lowoswv e atadepous ouvTeAEoTEG: H ugédodog tne
antadowpng kot n UESob0o¢ TN¢ EKBETIKNG QVTIKATAOTAONG. EQapUoyEC O TpoBANuaTa CUIEVYUEVWY
TAAQVTWOEWYV Kal NAEKTPLIKWVY KUKAwUdTwy. MéJobdot Auanc ue xprnion untpwv. (H uéGodoc tou
tedeotn €€€Aiénc.) (2 eBbouadec)

6. Mpauutkég Stopoplkéc eEloWOELS e UeTaBANTOUG ouvteAeatég: H uéBodog twv duvauooeipwy. Aro
v oelpa Taylor atn oewpa Frobenius. Zuvidn kat tbtouoppa onueia. To ewpnua tou Fuchs.
Epapuoyn otig eélowoslg Bessel, Legendre, Hermite. (2 eBSouadec)

(4) AIAAKTIKEZ kat MAOHZIAKEEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | MpOowmo Le MPOoWTO
Mpdowro ue npéowro, E§ amootaoews
eknaibevan KA.

XPHZH TEXNOAOTIQN | Xprion tng mhatdoppag Bvteo-6lahé€éewv mathesis
NAHPO®OPIAZ KAI EMIKOINQNIQN | cupmAnpwpatikd Twv dta {wong SlaAéEewv.
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Xprian T.M.E. otn AlbaokaAia, otnv
Epyaotnpiakn Exknaibevon, atnv Entkovwvia
LE TOUG POLTNTEG

Xprion H/Y kat mpoPoléa yla tnv mapoucioon Stéaktikol
UALKOU KaL aplOUNTIKAG emiAuong Stadoplkwyv e€Ll0WOEwWV.
Emikowvwvia Pe Toug dpoltnTég HEow TG MAaThOpUag eclass
Kal péow email. Xpon tng matdopuag eclass yla tnv
uTtoBoAn pyaciLwy.

OPrANQzH AIAAZKANIAZ

Mepypdpovtal  avaAutika o0 TPOMoG Kot
uedobdot Stbaokaliag.
AaAéelg, Seuwvapla, Epyaotnplakn Acknon,
Aoknon  lediou, MeAétn & avdAvon
B1BAoypagpiag, @povriotripto, Mpaktikn
(Torto9€étnon), Kiwiwkn Aoknon, KaAAwrexviko
Epyaotriplo, Aadpaotikn Sbaokalia,
EKmaSeUTIKEG EMLOKEYELS, EKOvnon UeAETNG
(project), Zuyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypdapovtal ot wpeg UEAETNG ToU @owTnTr
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG Un KardoSNYoUUEVNG UEAETNG UUPWVA
UE TIC apXEG Tou ECTS

Apaotnplotnta DR EP AR
Eéaunvou
Alaé€eLg 52
Eniluon aoknoswv 26
Melétn 97
JUvolo Mabrpatog 175

AZIONOTHzIH OOITHTQON
Meptypacpr) ¢ Stadikaoiag aloAdynong

MNwooa AéoAdynong, MéBobdot a&loAdynang,
AlauoppwTtikny 1 SUUMEPAOUATLKY, AoKiuaoia
MoAdartAric  EmtAoyrig, Epwrtrjoeic  Zuvtoung
Anavtnong, Epwrtricelc Avamtuéng Aokiiwv,
Enidvon  [lpoBAnudtwy, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaan, Epyaoctnpiakr Epyaoia,
KAk Eé€taon  Aodevoug,  KaAAureyvikn
Epunveia, AAn / AAAeg

Avapépovtal pntd mpooSLOpLOUEVH KPLTHPLa
aloAoynanc kat eav kat ou eivat npoaBdaotua
Q7O TOUG (POLTNTEG.

OL dourntég e€etalovtal ypamtd oTo TEAOG TOU e€aprvou.
Katd tn Sldpkela tou €€QUAvVOU UMOPOUV TIPOALPETIKA VOl
efetooTOVV HEOW SVUO TMPOOSWV Og TUAUATA TNG SLOOKTENG
UANG Kot va Ttapadwoouv AUOELG eVOC OET TTPOBANUATWY TTOU
toug Olvetal w¢ Souleld oto omitt. Av o BaBuog mou
TMPOKUTTEL Omd TNV OCUMMETOX) TOUC OF OQUTEG TIC
TIPOQUPETIKEG SpaAOTNPLOTNTEG Elval PEYAAUTEPOG QMO TOV
BaBuo toug otnv TeEAKN ypamth €EETOON, TOTE O TEALKOG
BaBOuOG TOUC MPOKUTITEL ATIO £VA OTOOULOUEVO LEGO OPO TWV
empépoug Babuwv. Ola ta Kputipla afloAdynong eival
SlaBéopa otn oeAida Tou pobrpatog otnv mMAatdhopua
eclass otnv omola €xouv mpocBacn OAOL oL EyyeEyPAUUEVOL
dountéc. H aflodoynon twv EAAAvwy dottntwy ylvetal ota
eMNVIKA, evw ot poltnteg Erasmus eetdlovtal ota AyyAkad.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

JuvnBelg Atadopikég EElowaoelg, Tpaxavag, X., Mavemotnuokeg Ekdooelg Kpitng, 2017.

Elementary Differential Equations and Boundary Value Problems, Boyce, W., DiPrima, R., Wiley, 1997.

EAAnviKn Ekdoon: Ztoxelwdelg Atadopikég EElowaelg kat MpoBAnuata Zuvoplakwv Tiuwv, Boyce, W.,

DiPrima, R., Mavemnotnuiakég Ekdooelg EMI, 1999.

Edwards, C., Penney, D., Differential Equations, and Boundary Value Problems - Computing and

Modeling, Prentice Hall, 2000.

- JuvaQrn) EMOTNUOVIKA TTEPLOSLKA:

MOAIM NANENIZTHMIOY KPHTHZ

83



B5. Mepypappota Mabnuatwy

Tunpa Quokng

(1) GENERAL

COURSE OUTLINE ®-211

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-211 | SEMESTER | Winter
COURSE TITLE Differential Equations |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for_ separate compongnts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,
special background, specialised general
knowledge, skills development

A

PREREQUISITE COURSES:

@-111 (General Mathematics 1)

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

https://www.physics.uoc.gr/en/courses/3053

https://eclass.physics.uoc.gr/courses/PH211/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
[ )

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

> Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

® Be able to classify an ordinary differential equation
®* Know the methods of solving the different classes of ordinary differential equations and
select the method that is most appropriate to a given problem

®  Find the general solution of an ordinary differential equation and the special solution that

satisfies a given set of initial conditions
* Draw qualitative conclusions about the solution of an ordinary differential equation even

without solving it

® Translate a physical problem into an ordinary differential equation
®  Solve complex problems of ordinary differential equations

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
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Supplemen
Search for,

t and appear below), at which of the following does the course aim?
analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment

Decision-m

aking Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues

Team work
Working in
Working in
Production

Criticism and self-criticism
an international environment Production of free, creative and inductive thinking
an interdisciplinary environment ...
of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Note taking and standalone study method

Collaboration in teams

Management of time and deadlines

(3) SYLLABUS

(]

Ordinary first order differential equations: Introductory concepts. The problem of initial
values. The concept of a general solution of an ODE. Separable equations, homogeneous
equations, linear first order equations. (Bernoulli and Ricatti equations.) Exact equations and
integrating factors. Simple applications. (2 weeks)

Ordinary second order differential equations: Linear equations with constant coefficients.
Non-homogeneous equations. The method of undetermined coefficients. Euler equations. (2
weeks)

Newton's equation: Applications to fundamental problems of mechanics. Motion with
various friction laws or in the homogeneous gravitational field. Free harmonic oscillation
with or without damping. Forced harmonic oscillation with or without damping. Motion with
or without damping in any one-dimensional force field. Electrical analogues of mechanical
problems. (2 weeks)

General study of linear differential equations: the principle of superposition. Linear
independence and dependence. The Wronskian and its applications. Abel's formula.
Calculation of the second solution when one is already known. Reduction of order. Complete
solution of a non-homogeneous equation when the solutions of the corresponding
homogeneous one are known. Laplace transformation method for solving linear differential
equations with constant coefficients (3 weeks)

Systems of linear differential equations with constant coefficients: The method of
elimination and the method of exponential substitution. Applications to coupled oscillation
and electrical circuit problems. Methods of solution using matrices. (The method of the
evolution operator.) (2 weeks)

Linear differential equations with variable coefficients: The method of power series. From
the Taylor series to the Frobenius series. Ordinary and singular points. Fuchs theorem.
Application to Bessel, Legendre and Hermite equations. (2 weeks)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Use of the mathesis video-lecture platform to complement

COMMUNICATIONS TECHNOLOGY | face-to-face lectures.
Use of ICT in teaching, laboratory education, | Use of computer and projector for the presentation of

communication with students | o hing material and numerical solution of differential

equations.
Communication with students through the eclass platform
and via email. Use of the eclass platform for submission of

MOAIMN
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homework assignments.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

Activity Semester workload
Lectures 52
Exercises 26
Study 97
Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public

presentation, laboratory ~ work, clinical
examination of patient, art interpretation,
other

Specifically-defined  evaluation criteria are
given, and if and where they are accessible to
students.

Students have a written examination at the end of the term.
During the term they can optionally be examined by means
of two midterm exams on parts of the syllabus and hand in
solutions to a set of problems given as homework
assignments. If the grade resulting from their participation in
these optional activities is larger than the one on the final
written exam, their final grade will be a weighted average of
the individual grades. All assessment criteria are available on
the course webpage on the eclass platform to which all
registered students have access. Greek students are
examined in Greek, while Erasmus students in English.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Elementary Differential Equations and Boundary Value Problems, Boyce, W., DiPrima, R., Wiley, 1997.

Edwards, C., Penney, D., Differential Equations, and Boundary Value Problems - Computing and

Modeling, Prentice Hall, 2000.

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-230

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTKQN EMIZTHMQN
TMHMA | OY3IKH>
EMINEAO ZNOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOZ | ®-230 | EZEAMHNO ZMNOYAQN | Xelpepwo

TITAOZ MAGHMATOZ | Agtpoduotkr |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | B

yevikoU unoBadpou,

£L61koU unoBadpou, elbikeuong

VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAOHMATA: | OXI

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH

EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI

®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3060

MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH230/

(2) MAGHZIAKA AMOTEAEZMATA

MaOnotakd AnoteAéoporta
Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX 0AOKANPWaOnN ToU UaBHUaTOG.

JuuBouleurteite to MNapaptnua A
= Meptypapri Tou Emutédou twv Madnolakwy AlToTEAECUATWY yLa Kade Eva kUkAo amoudwv auupwva e to MAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

O Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou lMpoadviwv Awd Biou Madnang kat to Mapdptnua B

O MepiAnmtikdg O8nyog cuyypapric Madnotakwy AloTeEAEoUdTWY

Me tnv ermtuyn oAokAnpwon tou uadniuatog o @ottntrig/tpia Ja eivat os 9an:

®*  Na yvwpilel ta Baotka epyaldeia, Ta QUOLKA UEYETN KATWCE TIC TUTTLKEG Taéelc pueyedouc g
aotpovouiac

*  Na yvwpiletl tov unxaviouo aktvoBoAiag twv oupaviwv CWUATWY

*  Na katavoel T Baoikn @uotkl) Tou HAiou

*  Na yvwpllet tnv aotpikn doun, tnv €€ALEN Kat TNV KATAANEN TWV AOTEPWV

*  Noa yvwpllel TNV QUOLKN TWV SUTAWV CUCTNUATWY

*  Na emiAvet ouvOeta mpoBAnuata tn¢ aotpovouiog

FevikEG IKavOTNTES
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG QUTEG avaypa@ovIal oTo
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MNapdptnua AutAduatog kot mapatidevral akodoUBw ) oe mola / TOLEG A0 AUTEG AITOOKOTTEL TO UATNUa;.

Avaintnon, avaAuon kot oovdeon SedSouévwy kot SxebLaouog kat Staxeiplan Epywv

TIANPOOPLWY, UE TN XPHON KAl TWV amapaitnTwy 2eBaou6G 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TeXVOAoyLwv 3eBaoudg oto puatko neplBailov

lMpooapuoyr O€ VEEC KATAOTAOELG Entibelén kolvwvikng, emayyeAUTIKrC kot NG uteuBuvotntag
AnYn anopdaoewv Kat evatodnoiag oe 9éuata @UAou

Autovoun epyaoia AOKNGN KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTEpNG, SNIULOUPYLKIG KAl ETTAYWYIKNG OKEYNG
Epyaoia o€ 6tedvég meptBaAdov | ...

Epyaoia o€ Stematnuoviko neptBailov AMgg...

Mapdywyn VEwv epeuvnuikwv tbewv | o

Avtipetwriion oUVOeTWV TPoBANUATWY

Avamtuén Tng EMLOTNUOVIKNAG OKEWNG

Xprion tng BLBALOON KNG Tou mavemioTniou Kat mToAAAmAWY BLBALOYpadLKWY TINywV
Avalntnon mNywv, TPOCOUOLWOEWYV KOL NAEKTPOVIKWY HaBnuAaTwy amno to dtadiktuo
Anpoupylo ONUELWOEWVY KaL AUTOVOUNG LEBOSOU PEAETNG

Juvepyaoio og opuadeg

YAormoinon EPEVVNTIKWY EPYACLWY

Alaxeiplon tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn otnv Actpovoypia (lotopia tng Actpovopuiag-To HALako cuoTtnua), AOOTACELG KoL
AQUTIPOTNTA TWV OUPAVLWV QVTLKELLEVWYV (TNAEoKOTLA-ALAOTACELG 0TO ZUMMav), HAlakn aktvoBolia
KaL ta dotpa (HAwakn otabepad - AktivoBoAia péAavog cwpatog), ZToxela yia tn duotkn tou ‘HAlou
(Mupnvikn kabon — MupnvoouvBeon - Aldxuon dwtoviwy - Awvopelpata - Qavoueva tng
atpoodatpag tou HAou), Actpikd ounvn kot to Staypappa Hertzsprung — Russell, Aopun kot e€EAEN
Twv aotpwv (Kupla akoAouBia-KAadog ylyavtwv-Ekpnén umepkalvopavwy), Actpkdg Bdvartog
(Aeukol Navol - Aotépeg Netpoviwv — Maupeg TpUmeg),AutAd dotpa (Zupmayr aotpa o€ SuTAd
ocuotnuata-Aiokog mpoopddnonc-rNidakec).

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | MpoowTo e TPOCWIOo

lMpoowro pe npoowrno, EE anootdoews

eknaideuon KA.

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug poltntég éow LoTooeAibag pabiuatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot uéow email.

Xprion T.I.E. otn Albaokalia, otnv

Epyaotnpiakn Eknaibeuan, otnv Entkovwvia

LE TOUG (POLTNTEG

OPFANQSZH AIAAZKANIAZ ®oproc Epyacio

Meplypdpovrar  avaAutika o TPOmoG  Kat Apaotnpiotnra Efauﬁvou
uedobol Sibaokaliag. AaAEEELC 50
AaAé€etg, Seuwvapta, Epyaotnplakri Acknon,

Aoknon [leSiou, Merétn &  avdAuon MeAétn 98

BiBAwoypapiag, @povriotrpto, Mpaktikn
(Tomo¥€tnaon), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaotikn Sibaokalia,
EKToULSEUTIKEG ETILOKEWELG, EKTOvnon peAETng
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikn Snutoupyia, K.A.

Avaypd@ovtal oL wWpeg UEAETNG TOU @oLTnTh
yla kade padnoiakn SpactnplotnTa kKadwe Kot

oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL sUvolo M aer'] HLOTOG 150
UE TIC apxEg Tou ECTS

AZIONOrHZH MOITHTQON | H afloAdynon yivetat ota eAAnvikd. Ot dpottntég e€etalovral
Meptypapn g Stadikaaios agioAdynang Kot agLoAoyouvtal ypamtd oto TéAog Tou e€apnvou, OAAG Kot
LE T(PO0S0 KATA TN SLAPKELA TOU EEQUNVOU.

Mwooa AoAdynong, MéSobor aétoAoynong,
AlQUoppwTik 1 Suunepacuatiky, Aokiuaoia
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MoAAarmAnic  Emtdoyrig, Epwrtrioelc  Z0vtounc
Anavtnong, Epwrtrioels Avarmrtuéng Aokuiiwy,
Eniluon  MpoBAnudtwy, [panty Epyaocia,
Ex9son / Avagopd, [lpogopikri EéEtaon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOoOLOPLOUEVA KPLTHPLAL
aéloAdynong kat eav kat ou eivat mpooBaoiua
Q76 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

Ewoaywyr] otnv Aotpovopio» X. BapBoyAn, I. Zeipaddkn
«Aotpoduoikn: Aopn Kat e€EAEN Tou TUpmavtog»- Frank Shu - Topog |
«Stellar Astrophysics» - E. Boem-Vitense

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-230
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-230 | SEMESTER | Winter
COURSE TITLE | Astrophysics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_IAOCIIJ{I:I:G SREDIS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | B
general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3060
https://eclass.physics.uoc.gr/courses/PH230/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Identify the basic tools, physical quantities as well as typical orders of magnitude of
* astronomy

*  Understand the radiation mechanism of celestial bodies

®  Explain the basic physics of our Sun

® Explain star structure, evolution and stellar remnants

® Understand the physics of dual systems

®  Solve complex problems of astronomy

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
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Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

Introduction to Astronomy (Historical concepts - the Solar System), Distances and luminosities of
celestial objects (Telescopes), Solar radiation and other stars (Solar constant - Black body radiation),
Physical process in the Sun (Nuclear reactions - Nucleosynthesis - Photon Diffusion - Turbulence -
Phenomena of the Solar atmosphere), Stellar clusters and the Hertzsprung - Russell diagram,
Structure and Evolution of stars (Main sequence- Giant branch - Supernovae explosions), Stellar
remnants (White Dwarfs - Neutron Stars - Black Holes), Double stars (Compact stars in a double
system - accretion disks - jets).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail.
Lectures, seminars, laboratory practice, StUdy 98
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure . . .
The evaluation is done in Greek. Students are examined and

Language of evaluation, methods of | evaluated in writing at the end of the semester, but also with
evaluation, summative or conclusive, multiple mid tern exams during the semester.

choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
"An Introduction to Modern Stellar Astrophysics" - B. Carroll, D. Ostlie

Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-232

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTKQN EMIZTHMQN
TMHMA | OY3IKH>
EMINEAO ZNOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-232 EEAMHNO 2MOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Mapatnpnotakh AcTpoduoiki

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | I

yevikoU unoBadpou,

£L61koU unoBadpou, elbikeuong

VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAOHMATA: | OXI

TAQZIA AIAAZKAAIAZ kat | EAAnvikN

EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI

®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3125

MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH232/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopota
Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaON TOU UadiuaTog.

JuuBouleurteite to MNapaptnua A
= Meptypapri Tou Emutédou twv Madnolakwy AloTeEAEoUATWY yLa Kade Eva kUkAo amoudwv ouupwva e to MAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
> Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU lMAataiou lMpoadviwv Awd Biou Madnaong kat to Mapdptnua B

C MeptAnmtikdg O8nyog cuyypaprc Madnolakwy AloTeEAEoUATWY

Me tnv erutuyr) oAokAfipwon tou pabriuoatog o pottntrg/tpla Ba eival o Béon:

*  Na yvwpilel Tig Baotkég apxEG Asttoupyiag Kal €idn tnAeokomiwy

*  Na yvwpllel TIg BaolkEg apxEG AslToUpyLag KAl KATNYOPLEG AVIXVEUTWY aKTIVOBOALOC
S10POPETIKWV UNKWV KUUATOG

®*  Noa yvwpllel TI¢ BAOIKEG aPXEG AELTOUPYILAG AVIXVEUTWVY KOOULKNG aKTOVORBOoALaG Kot
BapuTLKWV KUUATWY

®*  Noayvwpilel ta Baolkd cUCTANATO AGTPOVOULKWY CUVTETAYUEVWY KOL BACLKEG APXES
ZDALPLIKAC TPLYWVOUETPLAG

*  Noa yvwpilel Baolkég apxec GwWTOUETPLAC KAl AVAAUGNG 0LOTPOVOULKWY SES0UEVWV

*  No Umopel va TIPOETOLUAOEL AOTPOVOULKEG TIAPATN P OELG
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FevikEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWE QUTEG avVaypa@ovTaL oTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO UAdnua;.

Avadhitnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOPOPLWY, UE TN XPON KAL TWV AapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTAL
TEXVOAOYLWV 2eBaoudg ato puatko reptBaAiov

lMpooapuoyr) o€ VEEG KATAOTAOELG Emibetén Kowwvikng, emayyeAuatikrc Kkat nokr¢ umteuduvotntag
Anyn anopdoewv Kat evatodnoiag oe Féuara @UAou

Autovoun epyaoia A0KNGIN KPLTIKAG KoL AUTOKPLTLKIG

Ouadikn epyacio Mpoaywyn tnG EAeUTepNG, SNULOUPYLKNAG KaL EMAYWYIKNG OKEYNG
Epyaocia og 6tedvég meptBdAdov L

Epyaoia o€ Siemiatnuoviko neptBailov ANeg...

Mapaywyn VEwv epeuvnuikwv tbewv ...

AvTlETWTTLON OUVOETWV TIPOPANUATWY

Avamtuén TnG EMLOTNUOVIKAG OKEPYNC

Xprion tng BLBALOOR KNG Tou mavemiotnpiou Kat moAAamAWY BLBALOypadLKWY TtNywV
Avalntnon mNywv, TPOCOUOLWOEWYV KoL NAEKTPOVIKWY HaBnudtwy amno to dtadiktuo
Anuoupylo CNUELWOEWVY Kal AUTOVOUNG LeBOSOU PUeAETNC

Juvepyaoia o opAadeg

YAomoinon EPEVVNTLKWY EPYACLWY

Awaxeiplon Tou xpovou Kat mpoBeopiwyv

(3) NEPIEXOMENO MAGHMATOZ

ZUVTOUN Eloaywyn otnv ACTpodUOLKN. - ZUOTHLOTA AOTPOVOULKWY CUVETAYMEVWY, - Eloaywyn otn
odalpLKn TPLYWVOUETpLa. - OMTIKA ThAECKOTILA. - OTTTIKOL AVIXVEUTEG. - QwtopeTpia. - Emidpaon tng
SLaoTpLkn G UANG KAl TNG yRwng atuoodatpag. - acuatookonia. - Napatnprnoelg oe AAEG EPLOXES
TOU NAeKTpOUayVNTIKOU dacpatog,(untépuBpn aktvoPolia, aktiveg-X aktivec-y). - ZupBoiopetpla. -
ACTPOPUOIKI KOOMLKWY OKTIVWVY, VETPIVWV KAl BApUTLKWY KUMATWV.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ MNAPAAOZHZ | MpOowmo UE TPOCWTO
lMpoowrto pe npéowrno, EE anootdoews
ekmaibevan KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug GpoltnTég HEow LoTooeAiSag pabipartog

MNAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I1.E. atn Abaokalia, otnv
Epyaotnpiakn Ekmaideuan, otnv Emkowwvia
LLE TOUG (POLTNTEG
OPTANQZH AIAAZKANIAZ , ®@oprog Epyaciag

Meptypaovtat  avaAuTika o0 TPOMOG Kot Apaotnpiotnra Efoun

aunvou
uédodot Sibaokaliag. ,

. . - Alaé€eLg 52
AaAé€elg, Sepwvapla, Epyaotnplakry Acknon,
Aogknon  [febiou, MeAétn &  avdAuon MeAetn 48
BiBAwoypapiag, @povriotrpto, Mpaxtikn Juyypadn epyaociag 50
(Torto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Aabpaotikn SLbaokalia,
EKTIaULOEUTIKEG ETILOKEWYELG, EKTIOVNON WUEAETNG
(project), Zuyypan epyacias / epyactwv,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypdpovtal oL wpes UEAETNG TOU @ouTnTh
ya kade padnotakn SpaotnpLotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE Ti§ apyég Tou ECTS YUvolo Mabruatog 150

AZIONOlHZH MOITHTQON
Mepwpaer e Siadikaoias agloAdynong H aflohdynon yivetatl ota eAAnvikd. Ot dpottntég e€etalovtal
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Mwooa AéoAdynong, MéGobdor aéloAdynang,
ALQUOPPWTIKA 1) SUUIEPAOUATLKY, AoKiuaaia
MoAManAr¢ Emdoyrig, Epwtrioelg ZUvioung
Anavtnong, Epwrtrioelc Avamtuéng Aokuiiwy,
Entiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9eon / Avagopd, [Mpopopikn Eétaon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpooSLoplouéva KpLTipLa
aéloAdynonc kat eav kat tou eivat mpooBaotua
QIO TOUG (POLTNTEG.

Kat a€lohoyouvTal yparmtd oTo TEAOG Tou e€apnvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,

(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).
T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity

Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)
D. Schroeder, “Astronomical Optics”, Academic Press (1987)
H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- JuvaQr) EMOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE &®-232
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-232 | SEMESTER | WINTER
COURSE TITLE | Observational Astrophysics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | C
general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES

ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/el/courses/3125

https://eclass.physics.uoc.gr/courses/PH232/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know the basic principles and types of telescopes
*  Know the basic operation principles and types of dectors of radiation in different wavebands
*  Know the basic operation principles of cosmic ray, neutrino, and gravitational-wave

detectors.

*  Know the basic Astronomical coordinate systems, and basic priciples of Spherical
trigonometry.

*  Know the basic principles of photometry and spectroscopy, and reduction of astronomical
data

* Be able to prepare astronomical observations

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
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information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Project planning and management

Manage time and deadlines

(3) SYLLABUS

Brief introduction to Astrophysics - Systems of Astronomical coordinates. - Introduction to
spherical atrigonometry.- Optical Telescopes - Optical detectors (CCD) - Photometry - Influence
of interstellar medium and atmosphere to the measured radiation - Spectroscopy - Observations
in other regions of the electromagnetic spectrum (infrared radiation, X-rays, gamma-rays) -
Interferometry. Cosmic-ray, neutrino, gravitational-wave Astrophysics.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 52

described in detail.
Lectures, seminars, laboratory practice, StUdy 50

fieldwork, study and analysis of bibliography, Project 48

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of

the ECTS Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple | The evaluation of the students is in Greek.
choice questionnaires, short-answer questions, | The students are evaluated based on a written exam in the

open-ended questions, problem solving, . .
written work, essay/report, oral examination, end of the semester, and a written report on a project.

public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
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| students. | |

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,
(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).

T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity
Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

D. Schroeder, “Astronomical Optics”, Academic Press (1987)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-251

(1) FENIKA

2XOAH

OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA

QY2IKH>

EMNINEAO ZNOYAQN

MPOMTYXIAKO

KQAIKOZ MAOHMATOS | (0-251 | EZAMHNO 2MOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Egaywyn otn Mwooa Mpoypappatiopol C++

AYTOTEAEIZ AIAAKTIKEZ APASZTHPIOTHTEZ

O€ TTEPIMTWON TTOU Ol TILOTWTIKEG LOVASOEG QITOVEOVTAL OE OLAKPLTA
UEPN TOU Hadnuatog m.x. AldAEEeLg, EpyaaTtnplakes AGKNOELG K.ATL.
AV 0L TILOTWTIKEG LOVAOEC ATTOVELOVTAL EVIALX YLA TO CUVOAO TOU
uadnuarog avaypate tic eBdouadiaies wpeg StbaokaAiag kot To
OUVOAO TWV MLOTWTIKWVY LOVASWV

EBAOMAAIAIEZ
QPEZ AIAAZKAANIAZ

NIZTQTIKEZ
MONAAE2

ALAEEELG KOl OLOKIOELG TIPOYPAUUATIOUOU GE UTTOAOYLOTH 3 5

MpocVéate oepéc av ypelaotel. H opyavwan Stéaokaliag kat ot
SL6aKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL
avaAutike oto (6).

TYNOX MAGHMATOZ

yevikoU urtoBadpou,

eL6tkov vmoBadpou, elbikevanc

VEVIKWY YVWOEWV, aVATTUENG SeéloThTwY

Tumou I: Eldkol umoBaBpou

NPOAMAITOYMENA MAGHMATA: | (-151 Elcaywyn otov Npoypappatiopd H/Y - C

TAQ23A AIAAZKAANIAZ kan ESETAZEQN: | EAANVIKN

TO MAGHMA NPOZQEPETAI ZE ®OITHTEZ
ERASMUS

NAI

HAEKTPONIKH ZEAIAA MAOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3102

(2) MAGHSIAKA AMOTEAEZMATA

Ma6Onolakd AnoteAEooTo
Mepypdpovrtal ta padnoLaKd amoTEAECUATA TOU UOTINIUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya aTtOKTHOOUV OL POLTNTEG UETA TNV ETULTUXN OAOKANpwaon ToU PaSrUaTog.

SupuBouleurteite to lMapaptnua A
O Meptypacpn tou Emutédou twv Madnolakwy ATTOTEAECUATWY yLa KAJe Eva KUKAO amoudwv cuupwva pe to MNMAaioto

Mpooovtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaidbevong
O Mepypacpikoi Acikteg Emunédwy 6, 7 & 8 tou Eupwnaikou MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepAnntikog 08nyog ouyypapric Madnolakwv AloteAeoudtwy

Me tnv emtuxf oAoKARPwWon Tou HoBRpatog ot GoLTNTEC AVaUEVETAL:

1. va €xouv epuPabivel kal KATOVONOEL TTANPWC TLG BACIKEG EVVOLEG SOUNUEVOU TIPOYPOUUATIOUOU.
2. va éxouv pia tpwth enadn kal e€olkelwaon e OPLOUEVES TIPOXWPNUEVES EVVOLEG
TIPOYPAUUATIONOU OTWE AUTEG UAOTIoloUVTAL 0T YAwooa C++ (LY. T cuoTatikd tng standard
library kall Tov QVTIKELLEVOOTPEDT TIPOYPAUUATIONS).

3. va £X0UV TNV LKAVOTNTO VO vamTUooouV cUVOEToUG, acdaleig Kal yprnyopoug KwSLKEG KaBwg Kot
Va KATAvoouUV 1 Kot vo oxeSLalouv KWOLKEG € YAWOOEG TIPOYPOUUATIOUOU HE TTOPOLOLEG
duvatdtnTeg e T C++.

FevikEég IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OMWE QUTEG aVaypaPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ moLa / TOLEG ATO AUTEG AITOOKOTTEL TO pAdnua;.

Avaintnon, avaiuan kat ouvean Sebougvwy Kat
TIANPOPOPLWY, UE TN XPrION KAl TWV AIaPATNTWY
TeXVOAoyLWV

lMpooapuoyr o€ VEEG KATAOTATELG

AfYn anopacewv

Autovoun epyaaia

2xebLaouog Kat Staxeiptan Epywv

2eBaouog otn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTNTA
2eBaouos ato uotko reptBaAlov

Emtibeién kowwvikng, emayyeAuatiknc kot ndkri¢ ureuduvotntag
kat evatodnoiag oe Féuata puAou

AOKNGN KPLTLKAG KOl AUTOKPLTLKIG
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Ouadikn epyacia Mpoaywyn t™¢ EAeUTepnNGS, SNIULOUPYLKIG KaL ETAYWYLKIG OKEYNS
Epyaocia oe 6iedveg neptBaAlov
Epyaoia o€ Stemotnuoviko neptBaAlov AMeg...
Mapdywyn VEwV EPEUVNTIKWVY LOEWV

AvVTIUETWTITLON CUVOETWVY TIPOBANUATWY

Avarttuén tng SlemotnUoVIKNG okEPNG

Xpron BLBALBAKNG Kat TtoAAamAwy BLBALoypadikwy mnywv

Avalntnon mNywv, TPOCOLOLWOEWV KoL NAEKTPOVLKWY HaBnudtwy amnod to Stadiktuo
Anuoupylo oNUELWOEWVY KAl AUTOVOUN LEB0SOG PEAETNG

Awayxeiplon tou xpdvou Kal TpoBEeopLwY

(3) NEPIEXOMENO MAGHMATOZ

A) Mevika

1. Eloaywyn), TUTOL Kal TEAEOTEG TNG C++: ZUVTAKTIKO TNG YAWOOAC, SECUEUPEVEG AEEELG, KAVOVEG
OXNMOATIOMOU OVOUATWY. OgpeAlwdeLg TUTIOL LETABANTWV: AOYLKOG, XOPAKTAPA, AKEPALWY,
TIPAYUATIKWY, Hyadikwy aplBuwv. "Tomog" void. AnaplBunoels. Tpomol SnAwong kot epBélela
HEeTOBANTWV Kol 0TABepWV MOCOTATWY. ApLOUNTIKOL TEAEOTEG, MPOTEPALOTNTEG. XWPOL OVOUATWV.
Avadopég Kal AeiKTeC.

2. EVToA£g emloyng, evtohég emavaAnng. TeAeotég oUyKpLong, EvtoAn if, teheotng (?:), evioAn
switch. Bpoxol while, do while, for, range for. EvtoAéc continue, break.

3. Baowkég Sopég amobrikeuong. Alavuopata - Mivakeg, otatikol kot Suvapikol. Aopég (struct).
4. Pogc (streams). Poég apyeiwv, Pogg strings, eloob0¢-£€060¢ dedopévwy, Slapopdwosl.

5. Juvaptioslg. Oplouog Kal KAon ouvaptnong, cuvaptnon main. Overloading, cuvoptioelg
template. MaBnpatikég ouvaptroelg thg C++.

6. Xelplopog odbaAudtwy TuvapTroeLS assert, static_assert. 2paApota pabnpatikwy cUVOPTHCEWV.
7. E€aupéoelg (exceptions).

B) Standard Library

1. Iterators: Elo68ou, €€660u, povig kateBuvonc, SIMARC kateLBUvVONC, Tuxaiag MPooTEAaonG.
2. Containers: array, vector, deque, list, set, multiset, map, multimap, unordered_set,
unordered_multiset, unordered_map, unordered_multimap.

3. A\yopiBuol, Katnyopieg aiyopiBuwv

4. NouéG €VVoLeG: AVTIKEIEVA-ZUVAPTHOELG, CUVAPTHOELG Aduda, pooappoyeis (adapters).

I Avtikelpevootpedn NPoypoUUATIONOG

1. Baowkég évvoleg: Opydvwon kwdika, evBuldkwan (encapsulation), tepapyia - kKAnpovoutkotnTa
(inheritance), moAupopdLopoc.

2. KAAoeLg: Zuvaptnoelg Snuoupyiag, kataotpodng, aviypadng, Letakivnong. TEAECTEC ekxwpnaong,
ouyKkpLongG, Aoutol TeAeoTéG. YOdewypa kKAAong (class template).

A) Nound O¢para.
1. MeBoboloyia opydvwaong mpoypapuATwWy.
2. AlaoVvbeon pe BLBALOBRKeS cuvaptrioewv oe FORTRAN kat C.

(4) AIAAKTIKEE kot MAGHZIAKEEZ MEOOAOI - AZIONOMHEH

TPOMOZ NAPAAOZHZ | MpOowmo Ye MPOCWTO
lMpoowrto ue npoowrno, EE amootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN NMAHPO®OPIAZ | XpnotpomnoloUvtal UTIOAOYLOTEG Kal TipoBoAéag otn
KAI ENMIKOINQNIQN | Sibaokalia, oTo pyacTrpLa Kol GTNV EMKOWVWVIA e

Xprion T.11.E. otn Abaokadia, otnv Epyactnpuakn | toug portntés (Léow LotooeAidoag/eclass padRuatog Kot
Exntaibeuon, atnv Emikowvwvio UE TOUG QOLTNTEG

email).
OPTANQZH AIAAZKAAIAZ : ®doprog Epyaociag
Meptypdgovtar avaAutikee o TPOmoG Kot Apaotnpiotnra Eapunivou
uedodbot btbaokadiag. AMaEEELC 26
AaAééelg, Zepwvapia, Epyaotnplakn Aoknon, p .
Epyootnplakeg aoknoeLg 13

Acknon [ebiou, MeAétn & avaluon
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BiBAoypapiag, @povtiotriplo,  paKktikn
(Tomto9€tnon), KAwvikry Aoknan, KoAAwreyviko
Epyaaotrpto, Alabpaotikn Sibaokalia,
EkmtatbeuTikeg emokePeLg, Ekmovnon UeAETng
(project), Zuyypapn epyaciac / epyaciwy,
KaAAitexvikn dnutovpyia, K.Am.

Avaypd@ovtal oL WPeG UEAETNC TOU @oLTNTh
yla kade padnolakn Spaatnplotnta Kadwe
KalL oL wpeg un kodobnyoUuevng UEAETNG
OUUPWVA UE TIC ApXEC Tou ECTS

otoug H/Y
MeA€tn 86
JUvolo Mabrpatog 150

AZIONOlHzZH ®OITHTQN
Mepypapn tne Stadikaociag aloAoynong
Mwooa AétoAoynang, MéSobot a&loAdynong,
AlQUopQWTIKA 1) SUUMEPACUATLKY, AoKLuaoia
MoAAartAric ErttAoyric, Epwtroetg Suvtouns
Anavtnong, Epwtriosig Avantuéng Aokiuiwy,
Entiduan MpoBAnuatwy, Mpantr Epyacia, EkSeon /
Avagopa, Mpooptkn Eéétaan, Anudoia
Mapoucoiaon, Epyaoctnpiakn Epyacia, KAwvikn
E&€taon AaBevoug, KaAAteyvikn Epunveia, AAAn /
AAeg
Avapépovtal pntda mpocdLoplopéva KpLTrpLa
aéloAoynaonc kat eav kat tou givat mpooBaotua
Q70 TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnVIKA 1) o€ omoladnmote
GAAN YAwooa pe petdadpaocn Twy Bepdtwy. OL dpoltntég
e€etalovral Kat afloAoyouVTaL YPATTA UE Q0K OELG
TIPOYPAUUATIONOU OTO TEANOG TOU €€QUNVOU.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAloypapia:

®  InUelwoEeLg S16A0KOVTOG

(https://raw.githubusercontent.com/sstamat/mybooks/main/cppbook.pdf)

e Bjarne Stroustrup. Programming -- Principles and Practice Using C++ (Second Edition)
Addison Wesley, Reading, MA, USA, 2014.

e Bjarne Stroustrup. A tour of C++. Addison Wesley, Reading, MA, USA, 2013.

e Stanley B. Lippman, Josée Lajoie and Barbara E. Moo. C++ Primer. Addison Wesley, Reading,
MA, USA, fifth edition, August 2012.

* Nicolai M. Josuttis. The C++ Standard Library: A Tutorial and Reference. Addison Wesley,

Reading, MA, USA, March 2012.

e  Bjarne Stroustrup. The C++ Programming Language. Addison Wesley, Reading, MA, USA,

fourth edition, 2013.
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(1) GENERAL

COURSE OUTLINE ®-251

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-251 | SEMESTER | WINTER
COURSE TITLE | Introduction to the C++ Programming Language
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, Iaboratory.exercises, etc. If the Fredits are awarded for the 'whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures and programming exercises 3 5

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,
special background, specialised general
knowledge, skills development

Elective (special background)

PREREQUISITE COURSES: | ®-151 Introduction to Programming

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) https://www.physics.uoc.gr/en/courses/3102

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
[ )

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area
> Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

Upon successful completion of the course, the students will

1. have deepen their knowledge of the basic concepts of structured programming

2. be familiar with certain advanced programming concepts, as implemented in C++ (such as the
Standard Library components and object-oriented programming).

3. be able to develop complex, safe and fast code as well as understand or even plan code in
programming languages with features simlilar to those of C++.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work
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Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment | ...
Production of new research ideas Others...

Solving complex problems

Development of scientific thinking

Use of libraries and multiple bibliographic sources
Search for resources and online lessons

Create notes and standalone study method
Manage time and deadlines

(3) SYLLABUS

A) General

Introduction - Fundamental types and operators of C++.

C++ syntax, reserved keywords, naming rules. Fundamental types: boolean, character, integer,
real, complex.

The "void" type. Enumerations. Declarations and scope of variables and constants. Structures.
Arithmetic operators, priorities. Namespaces, references, pointers.

Control structures, Loops.

If statement, (?:) operator, the switch statement, the assert function. Loop structures: while, do
while, for. continue, break statements.

Functions

Function definition, declaration and usage. the main function. Overloading, function template.
Math functions.

Exceptions.
B) Standard Library
Containers: vector, deque, list, set/multiset, map/multimap. Iterators. Algorithms, function

objects, lambda functions, adapters.

C) Object-Oriented Programming: Introduction to classes: encapsulation, inheritance,
polymorphism.

D) Other topics
Large program structure. Interface to Fortran and C.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Computers and projector are used in teaching, exercises and

COMMUNICATIONS TECHNOLOGY | for communicating with students (through the course
Use of ICT in teaching, laboratory education, | website and by email).
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 26

described in detail. P - - 13
Lectures, seminars, laboratory practice, rogramming exercises

fieldwork, study and analysis of bibliography, Self Study 86

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.
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The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

Course total

150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The final exam consists of programming exercises. The tasks
are given in greek or translated to any other language

required.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

*  Notes (https://raw.githubusercontent.com/sstamat/mybooks/main/cppbook.pdf)

e Bjarne Stroustrup. Programming -- Principles and Practice Using C++ (Second Edition)

Addison Wesley, Reading, MA, USA, 2014.

*  Bjarne Stroustrup. A tour of C++. Addison Wesley, Reading, MA, USA, 2013.

*  Stanley B. Lippman, Josée Lajoie and Barbara E. Moo. C++ Primer. Addison Wesley, Reading,

MA, USA, fifth edition, August 2012.

* Nicolai M. Josuttis. The C++ Standard Library: A Tutorial and Reference. Addison Wesley,
Reading, MA, USA, March 2012.

e Bjarne Stroustrup. The C++ Programming Language. Addison Wesley, Reading, MA, USA,

fourth edition, 2013.
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NEPITPAMMA MAGHMATOz ®©-252

(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKHZ
EMIMNEAO ZMNMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-252 | EZAMHNO 2ZNOYAQN | XEIMEPINO

TITAOZ MAOHMATO2

Elcaywyn otnv emiotun Twv Sedopévwy Kat Tn
unxavikni pdbnon

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWAN TTOU 0L TILOTWTIKEG UOVAOEG QTTOVELLOVTOL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnplakéc AoKRoetg K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVABOEC QITOVELOVTAL EVIALN YLO TO OUVOAO TOU U UaTOS MONAAEZ
, ., , , AIAAZKAANIAZ
avaypayte tic eBdouadlaics wpeg Stdaokadiog kot To dUVOAO Twv
TILOTWTLKWVY UOVASwV
Alaé€elg 4 6

MpocV<ate aelpéc av xpelaotel. H opyavwan Stbéackaliac kat ot
SL6AKTIKEC HETOHOL TTOU XPNOLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

().
TYNOZ MAGHMATOZ | Ewdikeuong
yevikou urmtoBadpou,
eL6tkoU unoBadpou, eldikevang,
VEVIKWV YVWOEWV, avamtuéng Seélotitwv
NMPOAMNAITOYMENA MAOHMATA: | OXI
TAQZ3A AIAAZKAAIAZ kat | AyyAkad
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH252/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3193

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Bnotakda ArtoteAéopata

SuuBouleuteite to Mapaptnuo A

Meptypdpovral Ta LadnoLaKd AMOTEAETUATA TOU UATUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaOnN TOU Uaduatog.

© Meptypapri Tou Emunédou twv Madnolakwy ATOTEAECUATWY yLao Kade Eva kUkAo amoudwy aUupwva Ue to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

S Meptypapikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

O MepiAnmtikog O8nyoG ouyypar Madnatakwv AoteAeoudtwy

Mabnong

Ol dottntég mou Ba oAoKANPWOoOoUV To HAbnua Ba AmoKTHooUV:

*  YVWOELG KL KATOVONGCN TOU TPOMoU Asttoupylag Twv cUyXpovwy aAyopiBuwv Mnxavikng

*  TIPAKTIKEC Se€LOTNTEG oTNV edpappoyr olyxpovwy HeBOSwvV Mnxavikng Madnong

*  Kavotnta oxedlaopou edpappoywv avaiuong SeS0UEVWV LEYAANG KALLOKOG

*  KAVOTNTA ETUAOYNG TWV MAEOV KATAANAWY aAyoplBuwv yla Thv emiluon mpoBANUATWY
*  KAVOTNTA 0ELOAOYNGNG OTTOTEAECUATWY KoL LEBOSWV

*  KAVOTNTA avayvwplong mpokataAnewv (biases) ota dedopéva.
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Tevikég Ikavotnteg

AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWE QUTEG avalypapovTal o0To
Mapdptnua AutAwuatog kot mapatidevrat akodoUBwc) oe mola / TOLEG A0 AUTEG AITOOKOTEL TO PUAdnua;.

Avadlitnon, avaAuon kat cuvOeon Sebougvwy Kot xebLaouog kat Staxeipton Epywv

TANPOPOPLWVY, UE TN XPIjON Kot TwV amapaitnTwy JeBaou6g atn SLaPOPETIKOTNTA KAl OTNY OAUTIOALTLOUIKOTNTA

TexvooyLwy JeBaoudc oto Quotko neptBaiiov
lpooapoyr o€ VEEG KATAOTAOEL
pocapiovi i S Emtibelén kowwviknc, emayyeAuatikrg kat ndikrg utevBuvotntag

Aign anopdoewy ko evatodnoiac o Géuata @UAou

Autovoun epyaoia A0KNON KPLTIKAG KOl QUTOKPLTIKAG
Ouadikn epyaocio , . , a "

, , , Mpoaywyn t¢ EAeUTepnNS, SNIULOUPYLKIG KO ETTAYWYLKIG OKEYNS
Epyaoia o€ 6tedveég nepiBaAlov

Epyaoia o€ Siemiatnpuoviko neptBailov
Mapaywyr VEwV EpEUVNTIKWY LEEWV

To padnua Ba ekmaldeloet Toug poltnTEG ota akoAouBa:

*  Epyoaoia oe Slemiotnuovikd meptBarlov (Ue Eudaon otnv edappoyr HebBOSwV oTATIOTIKAG
EMLOTAUNG OTNV ETILOTI LN UTTOAOYLOTWV)

*  [lpocapuoyn OTIG VEEC CUVONKEG KAl KATAOTAOELG EEALENG TOU emLOTNHOVLKOU TteSiou
(améktnon de€lotnTwy oe véeg HeBOSOUG Kal epyaleia TPOYPALUATIOUOU)

*  Juyypaodr eMLOTNHOVIKWY EKBECEWY

*  Opadikn epyacia

*  Ixedlaopog kot Staxelplon Epywv

(3) NEPIEXOMENO MAOHMATOZ

Lecture O

1.Class presentation
2. Introduction to object oriented programming & scikit-learn

Lecture 1

1. What is optimization/fitting
2. Ordinary Least Squares (OLS)
3. Fitting nonlinear models

4. Considering errors: x 2 fitting
5. Intro to Gradient Descent

Lecture 2
1. Intro to Machine Learning (ML) landscape
2. Linear regression intro

Lecture 3

1. Logistic Regression

2. kNN classifier

3. Decision Function and Decision Boundaries
4. Train/Test protocol

5. Confusion matrix

6. Metrics of Performance for classification

Lecture 4

1. Support Vector Machines (SVMs)

2. Kernel trick

3. Linear Optimization with constraints (Lagrangian, Dual Problem)
4. Cross-Validation

Lecture 5
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1. Decision Trees
2. Intro to ensemble methods
3. Random Forests

Lecture 6
1. Classifiers overview
2. Intro to regression

3. Regularization (applied to Linear regression)

Lecture 7
1. Clustering

Lecture 8

1. Feature selection with correlation matrices
2. Feature transformation (normalization, OHE)
3. Feature reduction with Principal Component Analysis (PCA)

Lecture 9
1. Intro to Neural Networks (NNs)
2. Tensorflow and Keras

Lecture 10

1. Choosing network structure
2. Optimizers

3. Weight Initialization

4. Regularizations a. L1, L2 b. Batch Normalization c. Dropout

Lecture 11

1. Convolutional Neural Networks (CNNs)

(4) AIAAKTIKEZ ko MAOHZIAKEZ MEOOAOI - AZIONOTHzH

TPOMOZ NAPAAOZHZ
Mpéowro pe npoowrno, EE amootdoews
eknaibevon KA.

MNpOowmo Ye MPOCWTTO

XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Albackalia, otnv
Epyaotnplakn Ekmaideuan, otnv Emkowwvia
LUE TOUG (POLTNTEG

XpNoLUOToiNon €pYaoTNPLAKNG UTTOSOUNG YO TIPOKTIKA
padnuata kwdikomoinong.

OPIrANQZzH AIAAZKANIAZ
Meplypdpovrar  avaAutikde o TPOmMoG Kat
uédobol Stbaokaliog.

AaAé€eg, Sepwvapia, Epyaotnplakr Aoknon,
Acgknon  [lediou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Toro9€tnon), KAwiwkry Aoknon, KaAAwrexviko
Epyaatripto, Aabpaoctikn Sbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG
(project), Suyypan epyaciac / epyactwv,
KaAAwtexvikn Snutovpyia, K.Am.

Avaypdpovtal oL wpes UEAETNG TOU @oltnth
yla kade padnotakn SpactnpLotnta kadws Kot
oL WPEG Un KaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxeG Tou ECTS

Apaotnpotnta ®dp ;guiﬁ,';zmac
ALoAEEELC 48
Epyaoieg 30
ATOULK HEAETN 22
TeAkd opadikd €pyo 50
(1 mAnpng eBdouada
gpyaoiag, cuv n
TipoeToLacia TG
avadopacg)

ZUvoho MaBrpatog 150

AZIONOrHzZH ®OITHTQN
Mepypapn tne Stabdikaoiag a&toAdynong
Mwooa A&oAdynong, MéBobdol a&loAdynang,
AlQUOpPWTIK 1) SUUIEPAOUATLKY, Aokipaaia
MoAAarmAnic  Emtdoyrig, Epwrtrioelc  Z0vtounc
Anavtnong, Epwrtrioels Avarmtuéng Aokuiiwy,
Ermtiduon  MpoBAnudtwy, T[panty Epyaoia,

Mwooa aloAdynong: AyyAkd

KaBnkovta aflohdynong:
*  Epyoaoleg
*  TeAko opadikd €pyo (TpoypapUATIONOC)
* 'EkBeon kal mapouaciacn Tou €pyou
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Exdeon / Avagopd, [lpopopwkr Eéétaon, ¢ Telwkn mpodopikn eEETaoN MPOCWO LE TTPOCWTIO
Anudota Mapouoiaan, Epyactnpiakn Epyaoia,
KAwviknp  E&€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOoSLOPLOUEVA KPLTHPLAL
aéloAdynonc kat eav kat tou eivat npooBdoiua
Q7TO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypagpia:

> "Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to
Build Intelligent Systems", by Aurelien Geron (2017).

> "Data Reduction and Error Analysis for the Physical Sciences", by Bevington & Robinson (2003)
> "Mathematics for Machine Learning" by Deisenroth, Faisal, and Ong (2020)
> "Deep Learning", by Goodfellow, Bengio and Courville (2016)

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
> "A Tutorial on Support Vector Machines for Pattern Recognition", by Data Mining and Knowledge
Discovery, June 1998, Volume 2, Issue 2, pp 121-167

> "The Elements of Statistical Learning: Data Mining, Inference, and Prediction", by Trevor Hastie,
Robert Tibshirani, and Jerome Friedman, 2nd edition, Springer, February 2009
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COURSE OUTLINE ®-252

1. GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-252 | SEMESTER | WINTER
COURSE TITLE | INTRODUCTION TO DATA SCIENCE AND MACHINE LEARNING
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for. separate componetnts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching

methods used are described in detail at (d).

COURSE TYPE | Specialised
general background,
special background, specialised general
knowledge, skills development
PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION and | ENGLISH
EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | ptps://eclass.physics.uoc.gr/courses/PH252/

https://www.physics.uoc.gr/el/courses/3193

2. LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

O Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

The students completing the course will develop practical skills in:

*  Visualizing and exploring tabular and imaging data

*  Applying Machine Learning methods to practical examples

*  Calculating metrics of performance

Additionally, they will acquire broad competences in:

*  Framing a problem in terms of its nature of regression or classification task
*  Designing a top-to-bottom data analysis plan
e Performing an informed search on the best algorithm for the solution of the given task
e Assessing the performance of the solution

¢ |dentifying biases in the data or in the model
¢ Understanding how newly published Machine Learning algorithms work at an

intuitive level
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

The course will train the students in the following aspects:

*  Working in an interdisciplinary environment (learning to apply statistics in computer science)
*  Adapting to new situation (new coding skills requirements)

*  Scientific report writing

*  Team work

*  Project planning and management

3. SYLLABUS

Lecture O

1.Class presentation
2. Introduction to object oriented programming & scikit-learn

Lecture 1

1. What is optimization/fitting
2. Ordinary Least Squares (OLS)
3. Fitting nonlinear models

4. Considering errors: x 2 fitting
5. Intro to Gradient Descent

Lecture 2
1. Intro to Machine Learning (ML) landscape
2. Linear regression intro

Lecture 3

1. Logistic Regression

2. kNN classifier

3. Decision Function and Decision Boundaries
4. Train/Test protocol

5. Confusion matrix

6. Metrics of Performance for classification

Lecture 4

1. Support Vector Machines (SVMs)

2. Kernel trick

3. Linear Optimization with constraints (Lagrangian, Dual Problem)
4. Cross-Validation

Lecture 5

1. Decision Trees

2. Intro to ensemble methods
3. Random Forests

Lecture 6
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1. Classifiers overview
2. Intro to regression
3. Regularization (applied to Linear regression)

Lecture 7
1. Clustering

Lecture 8

1. Feature selection with correlation matrices

2. Feature transformation (normalization, OHE)

3. Feature reduction with Principal Component Analysis (PCA)

Lecture 9
1. Intro to Neural Networks (NNs)
2. Tensorflow and Keras

Lecture 10

1. Choosing network structure

2. Optimizers

3. Weight Initialization

4. Regularizations a. L1, L2 b. Batch Normalization c. Dropout

Lecture 11
1. Convolutional Neural Networks (CNNs)

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Using laboratory infrastructure for hands-on coding lectures
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload
described in detail.
Lectures, seminars, laboratory practice, Lectures 48
fieldwork, study and analysis of bibliography, Assignments 30
tutorials, placements, clinical practice, art Individual study 22
workshop, interactive teaching, educational . .
Final group project 50

visits, project, essay writing, artistic creativity,
etc. (1 full week of work, plus

preparation of the report)

The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of the

Course total 150

ECTS

STUDENT PERFORMANCE
EVALUATION | Language of evaluation: English

Description of the evaluation procedure

, Evaluation tasks:
Language of evaluation, methods of .
evaluation, summative or conclusive, multiple | ~ Assignments
choice questionnaires, short-answer questions, | - Final group project (coding)
open-ended questions, problem solving, written | - Report and presentation of the project
work, ess.ay/report, oral examination, p'ut.)llc - Final verbal face-to-face exam
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.
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5. ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

> "Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to
Build Intelligent Systems", by Aurelien Geron (2017).

> "Data Reduction and Error Analysis for the Physical Sciences", by Bevington & Robinson (2003)
> "Mathematics for Machine Learning" by Deisenroth, Faisal, and Ong (2020)
> "Deep Learning", by Goodfellow, Bengio and Courville (2016)

- Related academic journals:
> "A Tutorial on Support Vector Machines for Pattern Recognition", by Data Mining and Knowledge
Discovery, June 1998, Volume 2, Issue 2, pp 121-167

> "The Elements of Statistical Learning: Data Mining, Inference, and Prediction", by Trevor Hastie,
Robert Tibshirani, and Jerome Friedman, 2nd edition, Springer, February 2009
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NEPIFPAMMA MAGHMATOZz ®-273
(l) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | NPONTYXIAKO
KQAIKOZ MAOGHMATOZ | ®-273 EZEAMHNO ZMOYAQN | Xeluepwo
TITAOZ MAGHMATOZ | Eicaywyn otig Hulaywyikég Alotdéelg
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES
ToU padruatoc .. Atadéésig, Epyaotnplakéc AoKAoELS K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS AIAASKANIAS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ

yevikou urtoBadpou,

£L6Lkov uroBadpou, elbikevuang

VEVIKWV YVWOEWV, avamtuéne Seélotitwv

€181koV unoBabpou

MPOANAITOYMENA MAGHMATA:

(0)]
Zuviotdrol: Mevikn Quotkn 1l (D-102)

TAQZ3IA AIAAZKAAIAZ ko | EAAHNIKH — Auvatdtnta AyyAkng YAwooog yia Gpotnteg
EZETAZEQN: | Erasmus
TO MAGHMA NPOZMEPETAI ZE | NAI (otnv AyyAikn SL8AokeTaL cav Hadnua
DOITHTEZ ERASMUS | Zepwvoplakd/AuTOpEAETNG)
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH273/
MAGOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3057

(2) MAGHZIAKA AMOTEAEZMATA

MaOnotakd AnoteAéoporta

Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX 0AOKANPWaOnN ToU UaBHUaTOG.

JuuBouleurteite to MNapaptnua A
L]

Meptypapri Tou Emutédou twv Madnolakwy AlToTEAECUATWY yLa Kade Eva kUkAo amoudwv auupwva e to MAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou lMpoadviwv Awd Biou Madnang kat to Mapdptnua B

MepiAnmtikdg O8nyog cuyypapric Madnotakwy AloTeEAEoUdTWY

Me mv emtuyn oroxAripwon tou pabrjpatog o portntrig/tpia Ba eivan og Oéon:

*  No aviAapBAaveTtal T 6X€0T TOL TOHER TV NHIOY®Y®V KAl TIHIOYOYIKOV SI0TAEEDV [E
EQAPOYEG TNG PLOTKTG OTEPEAG KATARTGTAOT|G

*  No yvopilel Tig BaoiKEG NAEKTPOVIKEG I10TNTEG TOV NHIXYOYMV: EVEPYELXKO XAOHW, YOPELG
NAEKTPIKOL PopTiov (EADBEPO NAEKTPOVIO KAl OTIN, GCUYKEVIPAOOELG KOl EVEPYELNKT]|
KOTOVOHT), PEOHATA, KITOPPOPT|OT) KL EKTIONTIT] PRTOVI®V

*  No Katavoel TG o1 1810TNTEG TOV NHIAY®YOV Kol GAADV VAIKOV YEVIKG GLuVELALovVTaL 0TV
QaVATTTLEN XPNOILGOV NUIXYOYIKOV Slatd&ewmv

*  No yvopilel TOIOTIKA TOV TPOTIO OYNHATIGHOD KAl T AEITOLPYIN TV KUPLOTEPGOV
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NAEKTPOVIKAOV KO OTTONAEKTPOVIKOV NHIAYOYIKQOV SIOTAEEWV:

*  Aiodog emagnig pn — avopbwon

*  ®wrtodiodog, PwtoBoAtaiko atoiyeio

*  Aiodog ekmopnng potog (LED), Alodog Aélep

* Tpaviictop Emidpaong Ilediov (FET)

*  Noa yvopilet Tig Baotkés apyés TOV TEYVIKOV OVATTUENG KPUOTAAAKMV NHLOYOYOV KoL
KOTOOKELNG NULOLYOYIKOV SOTAEEMV KOt OMOKANPOUEVOV KUKAMUATOV

Fevikég IKovoTNTEG
AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTEG aVaypa@ovTaL 0TO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG QTOOKOTTEL TO UAdNuUa;.

Avadlntnon, avaiuon kat ouvdeon Sebouévwy Kot SxebLaouog kot Slayeiplan Epywv

TIANPOPOPLWV, UE TN XPION KL TWV AIAPAITNTWY 2e6a0o6G 0Tn SLAPOPETIKOTNTA KOt OTNV TTOAUTTOALTIOULKOTNTO
TEYVOAOYLWV 2eBaodg oto puaolko neptBailov

lMpooapuoyr) o€ VEEG KATAOTAOELG Emibetén Kowwvikng, emayyeAuatikic Kot nokr¢ uteuduvotntag
AfYn anopdaoewv Kat evatodnoiag oe Féuara pUuAou

Autovoun epyaoia A0KNGIN KPLTIKAG KoL AUTOKPLTLKIG

Ouadikn epyaoio Mpoaywyn tnG EAeUTePNG, SNULOUPYLKNG KaL EMAYWYIKNG OKEYNG
Epyaoia o€ 6tedvég meptBdAdov | ...

Epyaoia o€ biemiatnpuoviko neptBailov AMeg...

Mapaywyn véwv epevvnuikwv itbewv | ...

AvVTILETWTTLON OUVOETWV TIPOPANUATWY

AvArmtuén NG EMLOTNUOVIKAG OKEWNG

Xpnon tnc BLBALOBNKNC Tou maveniotnuiou Kot ToAAamAwWY BLBALoypadIKwy Nywv
Avalntnon mTNywv, TTPOCOUOLWOEWY KoL NAEKTPOVIKWY pHadnpdtwy amno to dtadiktuo
Anuoupylo CNUELWOEWY Kal AUuTOVOUNG eBOSou pelétng

Alaxeiplon tou xpovou Kal mpoBeouLwv

Epyaocia o€ SLeEMLOTNUOVIKO TtepLBAAAOV

Epyaoia oe dieBvég mepBailov

Mpoocappoyr) o€ VEEG KATAOTACELG

Mapaywyn VEWV EPEUVNTIKWVY LEEWV

(3) NEPIEXOMENO MAGHMATOZ

1. Eloaywyn): YVWOTEC NULOYWYIKEG SLOTALELG, eminmeda HEAETNG OTA «NAEKTPOVLKAY, ELON OTEPEWV
UALKWV KoL NLoywyol, oL Tpeig KUPLEC OLKOYEVELEG NULOYWYWV, TETPAESPLKI KpUOTAAALKN Soun,
TopElg edbappoywv

2. KpuoTtaAALkn Kat nAekTtpovik dopn nulaywywv: H mepintwon nupttiou (Si), opolomoAkol deopol
KOl OXNUOTIONOG KpUOTAANOU, EVEPYELAKES {WVEG KO EVEPYELAKO XAOUA, oL popeic NAEKTPLKOU
doptiov eAelBepa NAEKTPOVLA KAL OTIEG, OL IPOCIEELG EUMAOUTIOMOU §O0TWV Kal AmoSEKTWY,
OYWYLLOTNTA TUTIOU-N Kol TUTIOU-p

3. EVEPYELOKA KATOVOUN Kol CUYKEVTPWOELS dopéwv: Katavour Fermi-Dirac, otd®un Fermi, evepyég
TIUKVOTNTEG KATOOTACEWY, KATAVOLL KOl CUYKEVTPWOELG TWV GOPEWV O KATAOTOON LOOPPOTILAG,
e€aptnon amno tv Beppokpacia, KABOPLOUOE CUYKEVIPWOEWY GOPEWV ATIO TIG CUYKEVTPWOELG SOTWV
KoL amodeKTwyY

4. Atepyoaoieg Twv dopéwv Kal NAEKTPLKA TSI 0TOUG NULaywyoUG: Pebpata oAloBnong, eukwnoia
Kal 16LKN avtioTtaon, peupata Slaxuong, yEveon-enavacuvdeon, amoppodnon Kol EKTTOUTA
dwroviwv, xwpLkn LETOBOAN EVEPYELWV KOl SUVAULKOU OF NLAYWYIKEG SLATAEELS, SlaypappaTo
EVEPYELAKWY {WVWV

5. Avamtuén UALKOU nuaywywv: Mevikd otolxeia pebddwv avamtuéng KpUuoTAAAWY Kal ETLTOELAKAG
avantuéng, pEBodol Czochralski yia Si kat GaAs, pEBodog emumAéovaoag {wvng yia Si, emitagn pe
poplakég déopeg (MBE), enitagn aeplou paong pe petallopyavikég evwoels (MOVPE)

6. Kataokeur Slatdfewv Kot OAOKANPWHEVWV KUKAWUATWYV: SLEPYACIEG KATOOKEUNG,
dwroliBoypadia, oxNUATIOUOC OXESIWY LETAAWY UE TIC LEBOSOUG AVOoNKWHATOG KAl EYXAPOENS
7. H emadn pn: $pUOLKI KOTAOKEUH, EVEPYELAKO SLAYPAUQ, TIEPLOX ATOYUUVWONG KoL ECWTEPLKO
SuvauLko, avopBbwTikr cupmnepldopd pevpatog (6iodog), exmournr pwtoviwv (LED, Slodog Aéwlep),
petatponn ¢wrtoviwv oe pevpa (pwtodiodog, pwtoBoAtaikd otolyeio)
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8. Tpaviictop enibpacng mediou (FET): MEVIKA XOpOKTNPLOTIKA KATAOKEUAC Kol Asttoupyiag, MOSFET
Si, MESFET GaAs, tax0tnta Kal cuxvotnta Aettoupyiog

9. MBavn avadopd og GAAA DT NLAYWYLKWY SLATAEEWV KAl OAOKANPWUEVWY KUKAWUATWY,
avaloya pe To eviladEpov GoLTNTWV Kol EVOEXOUEVEC EPYAOLEC TOUG, KABWCE KoL TIAPOUCLACELG
E£PEUVNTLKWY OTTOTEAECUATWV ATTO TIPOOKEKANUEVOUG EPEUVNTEG

(4) AIAAKTIKEE ko MAOHZIAKEEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | MpOoWTO UE MTPOCWIIO
Mpdowrno ue npéowrno, E§ amootaoews
ekmaibeuan K.Am.

XPHZH TEXNOAOFIQN | Emikowwvia pe Toug poltnTég Eow LoTooeASag Habripatog

MNAHPO®OPIAZ KAI ENIKOINQNION | kot péow email.
Xprion T.I.E. otn Abaokadia, otnv
Epyaotnplakn Eknaidevan, otnv Emkowwvia
LLE TOUG (POLTNTEG
OPrANQzH AIAAZKAAIAZ
Meptypapovtal avaAuTikd 0 TPOmoG Kot ; ®dopro¢ Epyaciag
uédobot Sibaokadiac. Apaotnpiotnta Efaurivou
AaAééeg, Sepwvapla, Epyaotnplakr Aoknon, "
Aoknon  [ediou, MeAétn & avdAuan AoAEgeLg 52
BiBAioypaiag,  ®povriotiplo,  [paKTikn MeAétn 98
(Tormto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Awabpaotikn Sbaokalia,
EKTIaULOEUTIKEG ETILOKEWYELG, EKTIOVNON UEAETNG
(project), Zuyypacn epyacios / epyactwv,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal ol wpeg UEAETNG TOU @oLTNTh
yla kade padnotakn SpaotnpLotnta kadws Kot
oL WPEG N kaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

YUvolo MaBrpatog 150

AZIOAOTHZH OOITHTQN | H alohdynon yivetal ota eAANVIKA, OAAG o€ doLTNTES
Meptypaen e Slabikaoiog agoAdynong Erasmus pmopet va yivel ota AyyAkad.

Mwooa AéoAdynong, MéBobdot a&loAdynang, , , , ,
Mapopowrkri 1 Suprepacuatixi, Aoxwacia | O POLTNTES EEETALOVTAL KaL OELOAOYOUVTOL YPATTTA OTO
MoAamAfic  Emidoyrc, Epwtrcelc Sovrounc | TENOG TOU €€apnvou, aAAd Kal e TTPO0do KATA TN SLApKeLa
Anavinong, Epwtrioeig Avamtuéng Aokuiwv, | tou s&aur’wou.

Eniduon  MpoBAnudtwyv, [panty Epyaocia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaon, Epyactnpiakn Epyacia, | H T[poaLpEthl"] T[OLpOUOI’.O(OI’] £VOC dpepou Sivel éwg 1
KAwwrp  Eégraon  AoBevols,  KaAdweyvikri | erumAéov povada.

Epunveia, AAAn / AAAeg

Avaépovtal pntd mPOooSLOPLOUEVA KPLTHPLAL
aéloAdynong kat eav kot mou eivat mpoaBaotua
Q70 TOUG (POLTNTEG.

(5) ZYNISTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:
®  InUewwoelg kat Aladaveleg Tou Adaokovtog (A. Mlewpyakilag)

*  «OMokAnpwpéveg MikponAektpovikég Awatdatelg», J. A. del Alamo, Emuélela-Metadpaon A.
TooukaAdg (Ekddtng DaVinci)

e «Awotagelg Hultaywywv, Quotkr kat Texvohoyia» 3n ékdoon, S. Sze and M.-K. Lee, Empélela-
Metadpaon 2. FapdéAng (Exddtng A. TZIOAA & YIOI)

*  «Quowkn Huaywywvy, F.MN. Tpwumnépng (Ekdotng Liberal Books)

e «HAektpotexvikd YAkd, Apxéq kou Edappoyéc», 4n £kdoon, Kasap S.0., Empélela-Metddpaon .
MavaywwtomnouAog, EA. Aolbwpikng, A. Nanayswpyiou (Ek66TNG A. TZIOAA & YIOI)

*  «OmtonAektpovikn», Jasprit Singh (Ek66tng A. TZIOAA & YIOI)

*  «Semiconductor Fundamentals», 2nd Edition, Modular Series on Solid State Devices, Volume I, R. F.
Pierret, Addison Wesley, MA, 1988
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*  «Solid State electronic Devices», B.G. Streetman and S. Banerjee, Prentice Hall
*  «Electronic Materials Science: For Integrated Circuits in Si and GaAs», JW. Mayer & S. S. Lau,
Macmillan, NY, 1988

- lotooeAibeg evnuépwong yia Gépara nutoywywy Kot rexvo/\oyt’ac:httpS.‘//SpeCtrum. ieee.org
*  https://irds.ieee.org
*  https://en.wikipedia.org/wiki/International_Technology_Roadmap_for_Semiconductors
*  https://www.semiconductor-today.com
*  https://compoundsemiconductor.net
*  https://www.eetimes.com
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COURSE OUTLINE ®-273

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-273 | SEMESTER | Winter
COURSE TITLE | Introduction to Semiconductor Devices
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];I_;\;llj'llil:G SRR
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

special background

PREREQUISITE COURSES:

NO
Recommended: General Physics Il ((0-102)

LANGUAGE OF INSTRUCTION

GREEK — English is possible for Erasmus students

and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES (Reading course for English language)
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https:/eclass.physics.uoc.gr/courses/PH273/

https://www.physics.uoc.gr/el/courses/3057

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

*  Understand the relation of the field of semiconductor materials and devices with applications

of solid state physics

*  Know the fundamental electronic properties of semiconductors: bandgap, charge carriers (free
electron and hole, energy distribution and concentrations), currents, absorption and emission

of photons

¢ Understand how the properties of semiconductors and other materials are generally exploited

in the realization of useful semiconductor devices

Know qualitatively how the basic electronic and optoelectronic semiconductor devices are
realized and how they operate

Diode of pn junction — rectification

Photodiode, Solar cell

Light Emitting Diode (LED), Laser Diode

Field Effect Transistor (FET)

Know the basic principles of techniques used for semiconductor growth and fabrication of
semiconductor devices and integrated circuits
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Manage time and deadlines

Work in interdisciplinary field

Work in an international environment

Adapting to new situations

Development of new research ideas

(3) SYLLABUS

1. Introduction: Known semiconductor devices, from electronic materials to systems, conductivity
differences in solid state materials and semiconductors, the three main families of semiconductors,
tetrahedral crystal structure, application areas

2. Crystal structure and electronic properties of semiconductors: Silicon (Si), covalent bonds and
crystal formation, energy bands and bandgap, free electron and hole carriers, doping, donor and
acceptor impurities, type-n and type-p conductivity

3. Carrier distribution and concentrations: Fermi-Dirac distribution, effective density of states,
distribution and concentrations of carriers at thermal equilibrium, temperature effect, relation of
carrier and doping concentrations

4. Carrier actions and electric fields in semiconductors: Drift current, mobility and resistivity, diffusion
current, generation-recombination, absorption and emission of photons, variation of electron energy
and electric potential in semiconductor devices, energy band diagrams

5. Growth of semiconductor materials: Differences of crystal (bulk) growth and epitaxial growth,
Czochralski growth methods for Si and GaAs, floating-zone growth of Si, molecular beam epitaxy
(MBE), Metalorganic Vapor Phase Epitaxy (MOVPE)

6. Fabrication of semiconductor devices and integrated circuits: fabrication processes,
photolithography, the lift-off and etching methods for formation of metal patterns

7. The pn junction: material structure, equilibrium band diagram, depletion region and built-in
potential, rectifying conductivity (diode), emission of photons (LED, laser diode), current from
absorption of photons (photodiode, solar cell)

8. Field-Effect Transistors (FETs): General information for their construction and operation, Si MOSFET,
GaAs MESFET, operation speed and frequency

9. Possible discussion of other semiconductor devices and integrated circuits, depending on the
interest of students, their potential article presentations and presentations of research results by
invited researchers

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
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communication with students

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Study

98

Course total

150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in Greek but English is also

possible for Erasmus students.

Students are examined and evaluated in writing at the

end of the semester, but also with midterm exams during

the semester.

Provisional presentation of an article provides an up to 1

grade bonus.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Inuenoelg kot Alx@aveleg Tov Aidaokovtog (A. T'ewpyakilag)

«OAokAnpopéveg Mikponhektpovikég Alatagelg», J. A. del Alamo, Empéleia-Metaopoon A.
Toouvkahag (Exdotng DaVinci)

«Aataéelg Hpayoyov, @uokn ko Texvohoyio» 3n €kdoom, S. Sze and M.-K. Lee, EmpéAeia-
Metaopaon Z. T'apdéing (Exddtng A. TZIOAA & YIOI)

«Duowr Hplaywyov», LI Tpipnépng (Ex66tng Liberal Books)

«HAextpoteyvikd YAka, Apxég kan E@appoyég», 4n €kdoon, Kasap S.0., EmuéAeia-Metdopaon 1.
IMavayiwténovAog, EA. Aowdwpikng, A. Iamayswpyiov (Exk60tng A. TZIOAA & YIOI)
«OmntonAektpovikny», Jasprit Singh (Ek6otng A. TZIOAA & YIOI)

«Semiconductor Fundamentals», 2nd Edition, Modular Series on Solid State Devices, Volume I, R. F.
Pierret, Addison Wesley, MA, 1988

«Solid State electronic Devices», B.G. Streetman and S. Banerjee, Prentice Hall

«Electronic Materials Science: For Integrated Circuits in Si and GaAs», J.W. Mayer & S. S. Lau,
Macmillan, NY, 1988

- Websites for information about semiconductors and technology:

https://spectrum.ieee.org

https://irds.ieee.org
https://en.wikipedia.org/wiki/International_Technology_Roadmap_for_Semiconductors
https://www.semiconductor-today.com

https://compoundsemiconductor.net

https://www.eetimes.com
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NEPIFPAMMA MAGHMATOZ ®-277

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN

TMHMA | OY3IKH2

EMIMEAO ZMOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ®-277 | EEAMHNO 2NOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | HAektpovikr) Mikpookortia

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TIEPITTTWON TTOU OL TILOTWTIKES UOVASEG ATTOVELOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéésic, Epyaotnplakéc Aokroels K.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTLIKEG LOVAOEG ATTOVELOVTAL EVIALN YLO TO OUVOAO TOU UaTNUATOG MONAAEZ
p G A g . AIAAZKANIAZ
avaypayte ti¢ eBbouadlaie wpeg Stdbaokaliag kat To cUVoAo Twv
TUOTWTIKWY UOVASWV
Alalg€elg 4 6

MpooV¥éate oelpéc av ypelaotel. H opyavwaon dtdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | 6ikol urtoBaBpou

yevikou unoBadpou,

£L8LkoU urtoBadpou, elbikevong

VEVIKWVY YVWOEWV, avdntuéne Seélotntwv

MNPOAMAITOYMENA MAGHMATA: | OXI

FNQzIA AIAAZKAAIAS kot | EAAnvikn
EZETAZEQN:

TO MAGHMA NPO:Z®EPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH277
MA@HMATOZ (URL) | htps://www.physics.uoc.or/el/courses/3077

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd AntoteAécpata
Meplypapovral Ta padnolakd amoTEAETUATA TOU UOINIUATOG Ol CUYKEKPLUEVEG YVWOELG, S€ELOTNTES KAl LKAVOTNTEG
kataAArAou emunéSou mou Ba ATOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPpWaN TOU HadiUATOG.
SupuBouleuteite to Mapaptnua A
O Meptypapri tou Enunédou twv Madnaotakwv AoteAeoudtwy yia kKade Eva kUkAo omoubwv cUupwva ue to lMAaioto
Mpoagdviwv tou Evpwrniaikou Xwpou Avwtatns Exknaibeuong

O Meptypapikoi Acikteg Emumedwvy 6, 7 & 8 tou Evpwrniaikou MAatciou Mpoodviwy Aid Biou Madnaong kat to lMapaptnua B

O MepAnntikog 08nyog auyypaprc Madnotakwy ArtoteAsoudtwv

Me tnv emtuxr ohokAnpwon tou pabnuatog o potntrig/tpla Ba sival oe Béon:

®*  Na yvwpilel T Baoikég apxec HAektpovikng Mikpookoriag

®*  No Urmopel va KAatavoel TIG YEVIKEG apXEC YEWMETPLKNG KOl GUGCLKNAG OMTIKAG KAl VA UITOpEL va
e€nynoeL évvoleg omwg ot Alokol Airy, Alakpltikn lkavotnta katl Atadpdypota

®*  Na propel va opilet kat va e€nyel Baolkég Aettoupyleg 6w payvntikoi dakoi, davopeva
uoTtépnong, Texvoloyla kevou.

®*  Na Stokpivel ta Stadopetikd emineda kevol Kal va Uopel va oxedLaoel KatdAAnAa
oUOTAMATA KEVOU

®*  Na propei va Stakpivel T Baotkeg apxeg aAAnAsTtidpaong S€oung NAEKTpoviwy — UANG Kot
va ouoxetilel ta SLadopeTIKA 16N UIKPOOKOTILWY

*  Naneplypdadel Ti¢ Baotkeg apxeg Asttoupyiag TEM, SEM kat AFM

*  Na pnopel va katavonoel Bacikég apxég KpuotaAloypadiog Kol GUGXETLON UE TNV
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B5. Mepypappota Mabnuatwy
pkpodoun
®*  Na propei va opilet Kat va eEnyel TNV MOLOTIKA KoL TTOGOTLKA HLKPOAVAAUGN akTtivwy X
(u€B0b0 ZAD)

*  No avadlopyavwoel TIG YVWOELG TOU

Fevikég IKavoTnTEg
AauBavovtag urmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL QITOKTI)TEL O TITUXLOUXOG (OTTWE QUTEG aVaypa@ovTaL OTO
Mapaptnua AuTAWuaTog Kat tapatidevtal akoAdoUdw ) og mola / TOLEG A0 AUTEG QITOOKOTEL TO UAINUQ,.

Avadnitnon, avaAuon kat cuvdean Sebopgvwy Kot SxebLaouoc kat Slaxeipton Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV aIAPAiTNTWV 2eBa0ulG 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTN T
TEXVOAoyLWV JeBaoudg oto puotko neptBaAlov

lMpooapoyn o€ VEEG KATAOTHOELS Enti&elén kowwvikrig, emayyeAuatiknc kat ndikr¢ umevBuvotnTag
Anyn anopdaoswv kat evatodnaoiag oe éuata euAou

Autovoun epyaoia AOKNON KPLTLKIG KOUL QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTepnNS, SNULOUPYIKIG KL EMAYWYLKIG OKEYNG
Epyaoia oe 5tedvég meptBaAlov

Epyacia og biemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwV EPEVVNTIKWV LOEWV

*  AvTlueTwriion oUVOeTwY MpofANUATWY

®  AvAmTugn EMLOTNOVIKAG OKEYNG

*  Xpnon tng BLBALoBnkng Tou Mavemniotnuiov kot moAAamAwWV BLBALOypadLKWV TTNYWV
*  AvalAtnon mnywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY pabnudtwy amd to Stadiktuo
*  Anuoupyio onUELWOEWY KAl AUTOVOUN LEBOSOC UENETNG

* Juvepyoola oe opadeg

®  YAOTMoinon €PEVVNTIKWY EPYACLWV

*  Alaxeiplon tou Xpovou Kol poBecuLwy

(3) NEPIEXOMENO MAGHMATOZ

Fevikeg apyxeg: MFewpetpkn Kat Quatkn Omtikn — EldwAa — Qakoi — ATAS Kal cUVOETO ULKPOOKOTILO -
Aladpaypota— Aiokot Airy — AlakpLtikn lkavotnta.

H g€€AEn tou pukpookortiou: H/M AktwvoBolia — KUpoata HAektpoviwv — MikpooKkOTiLo aktivwy X —
payvntikol pakol.

EidNn nAektpovikwy pkpookortiwv: TEM. TEM/R. STEM. SEM. EXMA. Qwtautyeta. MiKpookoTia
EKTTIOUTTAC NAEKTPOVIWVY KaL LOVTWV.

1610TNTEG payvnTIkwy dakwv: Aopr Yotépnon — Ektpomég pakwv (2datpikr) — AAoiwon —
Meplotpodn — AGTIYUATIOUOC — XpWHATLOUOG). BaBog mediou kat Babog eotiaong.

IXNUOTIONOG eldwAou Kat avtiBeon: Mpoetolpacia deiypartog — Aladikaoia oxnuatiopol eléwAou —
Jkédaon — MNukvotnta palag — Anoppoddnon — Aladpaypata — Odpuog

Oswplia kevol: Baolkég mapadoxEg TnG KIVNTIKNG Bewplag Twy agpiwv — Ehappoyn KWNTIKAG
Bewpiag — Asttoupyia avthiwy — Texvoloyia kevol — E€lowan ouvexeiag — Opyava pétpnong —
IXESLOOUOC EVOC GUOTAUATOG KEVOU.

Zuyxpovo H.M. 8téheuong: Eloaywyikd — Quotkd Stadppaypoata — Qoakol — ZUCTALOTA ATTELKOVLONG
Aopn KpuoTAAwv: MeAétn Aopwy — ZuoTtuata KpuoTdAAwaong Bravais. Asikteg Miller. Avtiotpoda
TIAEYLOTA — ATEAELEG

MepiBAaon nAektpoviwv: Nopog Bragg — MéBodol ametkoviong kot avaluong — MpoodLloplopog
Sopwv — AtéAeleg Sopwv — EVEoeMIpaVELWV KoL UTIEPAETITWY UUEVIWVY

JUyxpovo H.M. adpwong: Eloaywytkd — Npostolpacio detypdtwy — Mpostolpacia Selypudtwy —
Mé£BoboL avaAluong — AvtiBeon daong — MéBobdocg EBIC — EpappoyEg

Elcaywyn otn pikpoavaiuon aktivwv-X: Apxég — Mapaywyn aktivwy — X OAoua — XapaKTnPLOTIKES
YPOUUEG — Tomoypadia — Aviyveuon aktivwv X (WDS, EDS) — Atadikacio avaAuong kat tpoBAnata.
MoloTIkA Kol ToooTIKA Hikpoavaiuon (MéBobdog ZAF): Evepyeloka ¢paopata — Napayovteg Ka, Kz, Kf
Moootikn avadAuon — MéBodog ZAF — Edbappoyég To uabnpa cupnAnpwvetal pe (2) Svo Epyaotrpla
Aaoknong kot eboPUOYECG O TEXVIKEG TIPOETOLUA GG SElYUATWY yla TRV mapatipnon ue SEM kal TEM
(EmukaAun, omtikn mapatnpnon kKAT). H doknon adopd toco tnv enadn pe éva H/M SEM daoo kal
avtiotolyo tunou TEM kat AFM.

(4) AIAAKTIKEE kot MAGHZIAKEEZ MEOOAOI - AZIONOTMHzH
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TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, EE amootdoews
eknaidevon K.AT.

Mpoowmno pe MPOowWIo

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.I.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibevon, atnv Emtikowvwvia
LE TOUG (POLTNTEG

¢ AIAAIKANIA ME POWER POINT PRESENTATION
*  ENIKOINQNIA ME OOITHTEZ MEZQ:

* e-class

e e-mail

OPIrANQZH AIAAZKAAIAZ

Meplypdpovtal  avaAuTikd o TPOMOG Kot
uédobot Stbaokaliag.
AaAé€elg, Sepwvapla, Epyaoctnpiakn Aocknon,
Aoknon  [lebiou, MeAétn & avdiuon
BiBAwoypagpiag, @povriotiipto, MpakTikn
(TortoO€tnan), KAwukry Acknon, KaAAiteyviko
Epyaatripto, Aabpaotikn SLbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKITOVNGn UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.ATL.

Avaypdpovtal oL wpeG UEAETNG TOU @oitnTh
yla kade padnotakn Spaoctnplotnta kadwg kat
oL WPEG un kadodNyoUUEVNG UEAETNG CUUPWVA
UE TG ap)EG Tou ECTS

®doprog Epyaciag

Apaotnplotnta E€agurivou

Aladé€elg 52

Epyaotnplakég EmokéPelg 20

MeAétn 78

JUvoho MaBnuatog 150

AZIOAOTHZIH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AoAdynong, MéSobot atoAdynong,
AlapopQWTLKY) 1} SUUTIEPAOUATIKY, AoKiuaoia
MoAdartArig  Emidoyrig, Epwrtrjoelg  Z0vtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv,
Enmtiduon MpoBAnudtwv, [panti Epyaoia,
Exdeon / Avagopa, [pogopikry E&taon,
Anuoota Mapouaoiaon, Epyactnpiakn Epyacia,
KAy E&€taon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpooSLopLOUEV KPLTHpLa
aéloAdynong kat eav kat tou ivat mpooBaoctua
Q70 TOUG (POLTNTEG.

H aloAdynon yivetal ota eAAnvika. Ot doltnTtég
e€etalovral kal agloAoyolvtal ypamtd oTo TEAOG ToU
e€apnvou kata 70% 1o umoAouno 30% mpoKUTTEL Ao
YPAITEG KOl TIPOdOPLKEG EPYOCIEG TIOU TIALPVOUV KATA TNV
Slapkela tou e€apnvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypagpia:

Inuewwoelg Madnuoatog «Eloaywyn otnv HAektpovik Mikpookorioy - I'. Kuplakiéng, B. Mmivag

(2014)

http://ph277.edu.physics.uoc.gr/files/Electron Microscopy Notes VBinas2.pdf

Baolka gyxelpidia:

«Physical Principles of Electron Microscopy: An Introduction to TEM, SEM, and AEM» - Ray Egerton

(2005)

«Transmission Electron Microscopy: A Textbook for Materials Science» - D.B. Williams, C.B. Carter -

Plenum Press, New York, (1996)

- JuvaQrn EMOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-277

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-277 | SEMESTER | WINTER
COURSE TITLE | Electron Microscopy
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_IA(;:IIJ-I[:I:G SREDLS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | special background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) https://eclass.physics.uoc.gr/courses/PH277
https://www.physics.uoc.gr/el/courses/3077

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

¢ To know the basic principles of Electron Microscopy

¢ Be able to understand the general principles of geometric and physical optics and be able to explain
concepts such as Airy Discs, Resolution and Apertures

* Be able to define and explain basic functions such as magnetic lenses, hysteresis effects, vacuum
technology.

e Distinguish the different vacuum levels and be able to design suitable vacuum systems

¢ Be able to distinguish the basic principles of electron beam — matter interaction and relate the
different types of microscopes

¢ Describe the basic operating principles of TEM, SEM and AFM

¢ To be able to understand basic principles of Crystallography and correlation with microstructure
* Be able to define and explain qualitative and quantitative X-ray microanalysis (ZAF method)

 To reorganize his knowledge
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General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment
Showing social, professional and ethical responsibility and

sensitivity to gender issues
Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

e Adapting to new situations

*  Working independently

e Team work

*  Production of new research ideas
e Criticism and self-criticism

*  Production of free, creative and inductive thinking

(3) SYLLABUS

General principles: Geometric and Physical optics- Imaging-Lenses- Simple/ stereoscopic
microscope- Apertures- Resolution/Airy disc.

The evolution of microscope: E/M radiation-Electron waves-X-ray microscope- magnetic lenses.
Existing types of E/Ms: TEM-TEM/R-STEM-SEM-EXMA

Fluorescence: Electron emission and ion emission Microscopes

Principles of magnetic lenses: Structure- Hysteresis- Faults- Depth of focus-Depth of field Imaging
and contrast: Sample preparation- observation processing- diffraction-Mass density- absorption-

apertures- noise

planar defects- thin films

related problems

Vacuum principles: Basic concepts- Theory of gas motion-application to pumping systems-
operation of pumps- vacuum formation techniques- vacuum theory and technology-
instrumentation- designing a vacuum system
The TEM: Introductory principles- apertures- lenses- imaging system

Cristalline structure: Bravais structures- Miller indexes- defects

Electron Diffraction: Bragg’s law, Imaging and analyses- crystalline structures- structural and

The SEM: Introductory- sample preparation- imaging and analysis processing- phase contrast-
EBIC method- applications Introduction to Electron Microanalysis: X-rays production, spectrum,
characteristic lines, analysis methods- topography- detection systems- EDS,WDS- imaging and

Qualitative and Quantitative microanalysis: ZAF method- Energy spectra- Kz ,Ka, Kf coefficients
Applications: Lab exercises / practical “on-hand” experience on sample preparation (use of
optical stereoscope/ plasma deposition) and the use of SEM / TEM

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students
TEACHING METHODS
The manner and methods of teaching are Activity Semester workload
described in detail. Lectures 52
Lectures, seminars, laboratory practice, -
fieldwork, study and analysis of bibliography, Electron Microscopy Lab 20
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tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Study

78

Course total

150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is conducted in Greek.

Students are examined and evaluated in writing at the end
of the semester, which accounts for 70% of the grade. The
remaining 30% comes from written and oral assignments

completed during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Course notes «Electron Microscopy» - G. Kiriakidis, V. Binas (2014)

http://ph277.edu.physics.uoc.gr/files/Electron Microscopy Notes VBinas2.pdf

Textbooks:

«Physical Principles of Electron Microscopy: An Introduction to TEM, SEM, and AEM» - Ray Egerton

(2005)

«Transmission Electron Microscopy: A Textbook for Materials Science» - D.B. Williams, C.B. Carter -

Plenum Press, New York, (1996)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-207

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-207 | EZAMHNO 3MOYAQN | Xewepwd

TITAOZ MAOHMATO2

Epyaotrpto Quaoikng Il — HAektplouog

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTIKEG LOVASOEG QTTOVELOVTOL OE SLAKPLTA UEPN

EBAOMAAIAIEZ

Tou padnuaroc m.y. AtaAééeic, Epyaotnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVELOVTAL EVIALQ VLo TO dUVOAO TOU Uadruatog MONAAEZ
. . , . AIAAZKAANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog kot To dUVoAo Twv
TILOTWTLKWVY LOVASWV
Epyaotnplakég AGKNOELG 3 7

(6).

MpocV<ote aelpec av xpelaotel. H opyavwan Stbackaliac kat ot
SL6aKTIKEC UETOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOX MAGHMATOZ

yevikou urtoBadpou,

£L61koU uroBadpou, elbikevang
VEVIKWV YVWOEWV, avamtuéng Seélotitwv

A

MPOANAITOYMENA MAGHMATA:

To pABnua £xeL WG MPOATIALTOUUEVO TNV ETLTUXN
napakoAouOnon ota padruarta: Fevikr Quowkn I (D-102) kot
Epyaotiplo Quowkng | (O-108).

FAQZ3A AIAAZKAAIAZ kat | EAANVIKN
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH207/
MA@HMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3049

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nowakd AnoteAéopata

JuuBouleuteite to Mapaptnuo A
[ ]

Mepypdpovtat Ta padnoLaKa AITOTEAECUATA TOU UOOIUOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAnAou emutéSou mou Ja amoKTOOUV OL (POLTNTEG UETA TNV ETLTUX OAOKAPWON TOU UAGHUATOG.

Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAEOUATWY yLa KATE Eva KUKAO omoudwv aUupwva ue to lAaioto
Mpoagdvtwv tou Evpwnaikot Xwpou Avwtatng Eknaideuong

L Meptypapikol Aeikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B

= MeptAnmtikog O8nyog cuyypapns Madnolakwy AloteAeoudTwy

Me tnv erutux ohokAfpwon tou pabnpoatog o potntic/tpLa Ba eival os Béon:

*  No pUnopel va eKTIUAOEL T 6DAALATA TIOU UTIELCEPXOVTAL OTLG LETPHOELG

®*  No Umopel va KATAOKEUAOEL KOL VO LETPHOEL BACIKA NAEKTPLKA KUKAWOTA

®* Na xpnolpormnolel ta Bacikd dpyava TNG MELPAUATIKAG PUCLKAG

®  No EKTLUA TOUG MAPAYOVTEG TIOU EMNPEATOUV TO ATTOTEAECHUATO EVOG TIELPALOTOC

®*  No GUYKPIVEL TIG BEWPNTLKEG TOU YVWOELS JLE TOL ATIOTEAECLATA TOU TIELPARATOG

®* Noa Xxpnoluomolel Ta epyaAeio mToU amaltolVTaL yLla va EMEEEpyAcia Kot ypadikn
QVamapAaoToon MELPAUATIKWY SES0UEVWV

®*  Na avamtiel TNV IKAVOTNTA TOU 0Tn cuyypadr avadopwy LE EMLOTNUOVIKH opBoTnTa Kall
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cadnvela

FevikEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWE QUTEG avVaypa@ovTaL oTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO UAdnua;.

Avadhitnon, avaiuon kat cuvdeon Sebouévwy Kot SxebLaouog Kot SLayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTO!
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwviknG, EmayyeAUTIKAS kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Féuata puAou

Autoévoun epyaoia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn tng EAeUTepnGg, SNULOUPYLIKAG KaL EMAYWYLKNG OKEYNG
Epyaocia oc 6tedvég meptBdAdov | ...

Epyaoia o€ temiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnukwv tbewv | ...

Opadikn epyacia

Katapeplopog epyactwv

Avalntnon Kot ekpabnon KovoUpyLwy UTTOAOYLOTIKWY EPYOAELWV
YAormoinon EMLOTAOVIKWY EPYOCLWV

Alaxeiplon xpovou Kol mpoBeouLwv

(3) NEPIEXOMENO MA@HMATO3

Boaowkég AoKNOELC

MeTpnoeig ouvexdv NAEKTPIK®V peyebov DC.

Nopog Tov Qpu kot kavoveg tov Kirchhoff

MeTpnoelg eVOAAACGOHEV®V TAEKTPIKAV peyeBav, AC.
KukAopata RC ko RL Siéyepon pe guveyn taon, DC avaivon.
KukAiopoata RLC, DC avéivor.

KukAopoata RLC AC avéAvon. Zuvioviopog oepdg.
ITap&AANA0G GLVTOVIOHOG Kot GIATP

KukAopata yépupag AC — DC kot @pOpETPO

Hpayoyn diodog pn

Ailodog pn avopBwomn evaAAXGGOPEVNG TAOT|G KO QIATPOL.

Emmnpdobeteg AOKNOELG

HAektpoivon

Meétpnon payvntikob nediov coAnvoeldoig

Métpnon payvnTikob Tediov peLHATOPOPROV AYDYDV

Meétpnon tov Adyou e/m

Métpnon g Svvapng PETadD TRV OMAIGHMV EMITESOL TTUKVAOTH

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | MpoowTo UE MPOCWTO
lMpoowrto ue npoowrno, EE amootdoews
eknaibevon KA.

XPHZH TEXNOAOFIQN | Xprion H/Y yia avaluon gbopévwv.

MNAHPO®OPIAZ KAI ENIKOINQNIQN | Emkowwvia pe Toug dpoltnTég Héow LotooeAibag padrpatog

Xprion T.N.E. otn Abaokadia, otnv | ko uéow email.
Epyaotnpiakn Ekmaibeuan, otnv Enkowvwvia
LLE TOUG (POLTNTEG

OPTANQZH AIAAZKAAIAZ , doptog Epyacioag
Meplypdpovtar  avaAutika o0 TPOMOG Kot Apaotnpiotnra Efoun
aunvou

uedobol Sibaokaliag. E - 30
AaAééeg, Seuwvapia, Epyaotnplakr Aocknon, pyactnpLakn AckNon

Aoknon  [lebiou, MeAétn &  avdAuon Npoetoacia avapopwv 80
BiBAwoypapiag, @povriotipto, Mpaktikn MeAETn 65
(Tomo¥€tnaon), KAwwkn Acknon, KaAArexviko

Epyaatripto, Alabpaotikn Sibaokalia,
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EKTIaULOEUTIKEG ETILOKEWELG, EKTIOVNON UEAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikr Snutoupyia, K.Am.

Avaypdpovtal ot wpeG UEAETNG TOU outnTh
yla kade padnoiakn dpactnplotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

JUvolo Mabruatog 175

AZIONOTHZH OOITHTQN
Meptypacpn tng dtadikaaiag aéloAdynang

Mwooa AéoAdynong, MéGobdor aéloAdynang,
ALQUOPPWTIKA 1) SUUTEPAOUATLKY, Aokiuaaia
MoAAarmAng  Emidoyrig, Epwtrioels Suvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Entiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9eon / Avagopd, [Mpogopikn Eétaon,
Anudota Mapouciaan, Epyactnpiakn Epyaaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpooSLoplouéva KpLtipLa
aéloAdynonc kat eav kat ou eivat mpocBactua
QIO TOUG (POLTNTEG.

H aloAdynaon yivetal ota eAAnvika. Ot dpottntég e€etalovral
TIPOCWTTILKA KOTA TN SLapKELa TOU KABe epyactnplou,
napadibouv ypamtég epyacieg Kat a§loAoyouvTal YpamTd Kal
TIELPAUATIKA 0TO TEAOC TOU €A RVOU.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

Mo neploootepn Bewpla:

“Naveruotnpaki Quowkn”, H. Young

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:

Oewpla HAektpLopoU kat Melpapatikeg Aoknoetg X. . Mmaxapiéng MN.K. 2020.
“Physics for Scientists and Engineers” R. Serway

“Physics, Principles with Application”, D. Giancoli
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COURSE OUTLINE ®-207

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | #-207 | SEMESTER | Winter
COURSE TITLE Physics Laboratory Il - Electricity
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
3 7

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

A

PREREQUISITE COURSES: | The prerequisite courses are: General Physics II ($-102) ko
Mechanical Physics Laboratory I (©-108).
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH207/

https://www.physics.uoc.gr/en/courses/3049

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
® Estimate the errors involved in the measurements
® Create and measure basic electrical circuits
® Use the basic instruments of experimental physics
®  Evaluate the factors that affect the results of an experiment
®  Compare his theoretical knowledge with the results of the experiment
® Use the tools required to process and plot experimental data
* To develop their ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

| Project planning and management
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information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines

(3) SYLLABUS

The following experiments are performed by all students:

Basic Experiments

Direct current measurements, DC.
Ohm and Kirchhoff Law's

Alternate current measurements, AC.
RC and RL circuits, DC analysis.

RLC circuits, DC analysis.

RLC circuits AC analysis, series resonance.

Parallel resonance and filters.

Bridge circuits AC & DC and Ohmmeter.
PN Diode. Basic pn diode analysis.

PN Diode: AC rectification and filtering

Secontary Experiments

Electrolysis
Magnetic field of a coil.

Magnetic field of linear and circular conductors.

Measurement of electrons ratio e/m.

Measurement of the force between the plates of a capacitor.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory education,
communication with students

Use of a PC for experimental data analysis.
Communication with the students by email and course
website.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload

Laboratory Practice 30

Report preparation 80

Study 65
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| Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is in Greek.

The students are examined personally during each labwork.
They deliver written reports for each exercise and at the end
of the course they are examined written for the theory and
experimentally.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Electricity Theory and Experimental Exercises Ch. G. Bacharidis (2020)
“Physics for Scientists and Engineers” R. Serway

“Naveruotnuokn Quotki”, H. Young

“Physics, Principles with Application”, D. Giancoli

- Related academic journals:
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NEPITPAMMA MAGHMATOz ©-291

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | NPOMTYXIAKO

KOQAIKOZ MAGHMATOS | ®-291 | EZAMHNO 3MOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Adaktikr) Epyactnpiou Xpriong H/Y

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, r 3 ; AIAAZKANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
Epyaotnplakég AGKAOELG 6 3

MpooVéate oepéc av ypelaotel. H opyavwan Stdéaokaliag kat ot
OLbaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | TuUmou I E€el8ikeuONC YEVIKWY YVWOEWYV, OVATTTUENC

yevikoU urtoBadpou, Seflotitwy
eLékoU unoBadpou, 1bikevang,
VEVIKWVY YVWOEWV, avantuéng Se€lotritwv

MPOAMAITOYMENA MAOHMATA: | OXI

FAQzzA AIAAZKANIAZ kat | EAAnvikn

EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3097
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéopota
Meptypdpovral Ta padnoLaKkd AmoTEAECUATA TOU UaFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KO LKAVOTNTEG
kataAAnAou emutéSou mou Ja AITOKTIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou Uadniuatog.

SuuBouleuteite to lMapaptnua A
® Meptypacpn tou Emunédou twv Madnotakwv ArtoteAeopudtwy yia Kade éva KUkAo amoudwv oUupwva ue to lAaioto

lMpoadvtwy tou Eupwraikou Xwpou Avwtatn¢ Ekmaibevang

O Mepypacpikoi Asikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepAnntikdg 08ny6g ouyypapric Madnolakwv AroteAeoudtwy

Me tnv emtuyn oAdokArpwon tou puadniuatog o @owtntrig/tpia Ja sivat os Séon:

®  Exel KaTavonoeL mANPWS TNV UAN Tou gpyaotnpiov @-150 “Xproelg Tou umoAoytoth”

®  erIAUEL AIMOPIEC OXETIKEG UE TNV MAPATIAVW UAN

®  unopei va mapouotlalel CUYKeEKpLUEVA TEUATA TNG UANG TOU epyaotnpiou

®  &ényel CUYKEKPIUEVEC EVVOLEC TTPOYPAUUATIOUOU

®  vo eUNMESWOEL BAOLKEG EVVOLEG TWV AELTOUPYLIKWVY CUCTNHATWY, dAYopiBuwY, ATTELKOVLONG
OUVOPTACEWV, TIPALEWV TIVAKWY, EMEEEPYAOLAG KELLEVOU KOl AOYLOTIKWV GUAAWV

Fevikeg IKavOTNTEG
AauBavovtag unmon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QITOKTHOEL O MTUXLOUXOG (OMWE QUTEG avaypapovVTaL aTO
Mapaptnua AutAwuarog kot napatidevial akoAoUBwe) o€ mola / TOLEG AO AUTEG AITOCKOTTEL TO PAdnua;.

Avalnitnon, avaiuon kat govdeon SeSougvwy Kal SxebLaouog kat Slaxeiplan Epywv
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TIANPOWOPLWVY, UE TN XPHON KL TWV AImapaitnTwv
TEXVOAOYLWV

lMpooapuoyr) o€ VEEG KATAOTATELG

AfYn aropacewv

Autovoun epyaoia

Ouadikn epyacia

Epyaoia oe Stedvég neplBaAlov

Epyacia oe Stemotnuoviko neptBaAlov
Mapdywyn VEwV EPEUVNTIKWY LOEWV

2eBaouoG aTN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTATA
2eBaoudg ato puatko repltBaAiov

Emnibetén kowwvikig, emayyeAuatiknc kat ndkng urteuduvotntag
Kat evatodnoiag oe 9éuata @UAou

A0KNGIN KPLTIKNG KoL AUTOKPLTLKIG

Mpoaywyn tnG EAeUTEPNGS, SNULOUPYLKNAG KOl EMAYWYIKNG OKEYNG

*  Avamtuén SLemoTnUovVIKOU TIVEUUATOC

*  Xpron vEwv TexVoloyLwv

*  AvalAtnon, av@Auon kat cuvBeon §gdouévwy Kat TANPOPGOPLWY, LE TN XPrON KOL TWV arta-

paitnTwv TEXVOAoyLwv
*  Autovoun epyacia
*  Juvepyacia og opadeg

*  Mpoaywyn TG SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG
*  Awayxeiplon tou Xpdvou Kal poBeopLwY

*  Efowkelwon pe tg TMNE
¢ Emwowwvia pe Toug GpoLtnteg
*  ASaokaAia

* Metadoon yvwoewv Kal de€lottwv

(3) NEPIEXOMENO MAOHMATOZ

OL poltnTég oUpMETEXOLV 0T Sle€aywyn Twv epyactnplwv xpriong tou untoloyloth (O-150 “Xprioeig

tou unoAoyLotn”).

BonBouv toug doltnTEC aTNV EMIAUGN EPYOOTNPLAKWY QOKOEWY XPRONG UTIOAOYLOTWV Kot AUVOUV

amnopieg katavdnong tng LANC.

ErutAéov, ot doltnTtég oulnTouV Le To SLEAcKOVTA TPOTMOUC EMAUGNG TwV SUCKOALWYV TTOU
napouaoLalovtal Katd tn Sle€aywyr Twv epyactnpilwy.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - A=ZIONOTHzH

TPONMOZ NAPAAOZHZ
Mpoowro pe npoowrno, EE amootdoewg
eknaibevon KA.

MNpOowMo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Eknaibeuon, otnv Emkowwvia
LE TOUG (POLTNTEG

Xprion H/Y ywa sknaibsuon, epappoyr] Kot TPaKTLKr
aoknon.

Emukowvwvia e Toug potnTEG HEow LOTOOEALSAG LB atog
Kal péow email.

Xprion aclyxpovng tnAekmaibsuong pe tnv mhatdopua
Slaxelplong padnong Moodle yia 61a0gon ekmaldeutikol
UALKOU, T(POIKTLKY) AOKNon, UTtOBOAR €£pYyacTnPLAKWY
QOKNOEWV, KAl ETUKOWVWVIA.

OPIrANQZzH AIAAZKAANIAZ

Meplypdpovtal  avaAuTikd o0 TPOMoG Kol
uedodbol Stbaokaliog.
Aladé€elg, Sepwvapla, Epyaotnplakry Acknon,
Aoknon  lediou, MeAétn & avdaduan
BiBAoypagpiag, @povriotrpto, Mpaktikn
(TortoO9€tnon), KAwikn Aoknon, KoaAAitexviko
Epyaotripto, Aadpaotikn Sbaokalia,
EKTTaUOEUTIKEG ETILOKEWELG, EKTTOvNon UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypd@ovtal ol Wpeg UEAETNG TOU @OLTNTH
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG un kaBodnyouuevne UEAETNG aUUPWVA

. ®doprog Epyaciag
Apaotnplotnra Eagrivou
Epyaotnplakég AOKAOELG 39
Melétn 36

UE TLG apxEG Tou ECTS

MOAIM NANENIZTHMIOY KPHTHZ

133



B5. Mepypappota Mabnuatwy

Tunpa Quokng

| YUvolo MaBnpuoatog

75

AZIONOrHzH OOITHTQN
Meptypacpn tng Stadikaoiag aétoAdynong

Mwooa A&oAdynang, MéSBobot a&loAdynang,
ALlQHopQWTLKY) 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  Emtdoyri, Epwrtrioels  S0vtoung
Anavtnong, Epwrtrioeic Avantuéng Aokiuiwv,
Enmtidvon  MpoBAnudtwy, [panti Epyaoia,
Ex9eon / Avagopad, [pogopikri E&taon,
Anuoota Mapouoiaan, Epyaotnplakn Epyaoia,
KAwikn  Eé€taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoodLOpLOUEVH KPLTHpLa
aloAoynang kat eav kot ou givat mpooBaotua
QIO TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikd. Ot pottntég
aglohoyouvtatl podoplka Katd TnG SLAPKELD TOU

£pyaotnpLakol HobnuUaTog.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia

EKTodeUTIKO UALKO oTnv ekmadeuTikn mAatdoppa Moodle

- JUvaQrn EMLOTNUOVIKA TTEPLOSLKA:

MOAIM NANENIZTHMIOY KPHTHZ

134



B5. Mepypappota Mabnuatwy Tunua Quokng

MOAIM NANENIZTHMIOY KPHTHZ 135



B5. Mepypappota Mabnuatwy

Tunpa Quokng

COURSE OUTLINE ®-291
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-291 | SEMESTER | Winter

COURSE TITLE | |ntroduction to Computers - Teaching Assistant

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Laboratory exercises 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Type C: Specialized general knowledge, Skills development

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3097

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

¢ understand the concepts of computing fundamentals presented at the course F-150 "Intro-
duction to Computing"

* resolve questions related to the course

* present specific topics of the course

¢ explain specific programming concepts

* consolidate fundamental concepts of operating systems, algorithms, functions, graphs, array
operations, word processing and spreadsheets

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
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Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

®*  Working in an interdisciplinary environment

®  Use of new technology

®  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

®*  Working independently

® Collaboration in teams

®* Manage time and deadlines

®  Production of creative and inductive thinking

®  Familiarise with ICT

®* Teaching

® Communication with students

* Knowledge transfer

(3) SYLLABUS

Students participate in the laboratory exercises of introduction to computing (F-150
"Introduction to Computing").

They assist students in solving laboratory programming problems and answer student’s
questions.

In addition, students discuss with the teacher how to resolve the difficulties encountered during
the laboratories.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Use of ICT in teaching, applications and Hands-on training

COMMUNICATIONS TECHNOLOGY | Communication with students through the course’s website
Use of ICT in teaching, laboratory education, | and email.
communication with students

Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises and communication.

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Laboratory exercises 39

described in detail. Stud
Lectures, seminars, laboratory practice, tu y 36

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

Visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-

directed study according to the principles of
the ECTS

Course total 75

STUDENT PERFORMANCE | The evaluation is done in Greek. Students are evaluated
EVALUATION | orally during the course.

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
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choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Learning content on Moodle educational platform

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-293

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMITHMON
TMHMA | OY3IKHS
ENINEAO SNOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ©-293 | EZAMHNO 3MOYAQN | EAPINO

TITAOZ MAOHMATO2

Aldaktikn Epyaotnpiov Quaokng |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKES UOVASEG ATTOVEOVTAL OE SLAKPLTA UEPN EBAOMAAIAIEZ

Tou padnuaroc .. AtaAééeic, Epyaotnpiakéc AoKroetg k.ATt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC AITOVELOVTAL EVIALN YLO TO OUVOAO TOU UadUaTOG MONAAEZ
; T ] g ] AIAAZKAAIAZ
avaypayte T eBdouadiaiec wpeg Stbaokadiag kat To cUVOAO TwvV
TUOTWTIKWY UOVASWV

Epyaotnplakég ACKNOELG

(6).175 -(52+39+3)

Mpood€éote oewpég av xpelaotei. H opyavwon Stbaokaliag Kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOX MAGHMATOZ

YevikoU uroBadpou,

eL61koU unoBadpou, eLbikeuons

VEVIKWVY YVWaoewv, avartuéng Seélotritwv

TOMou I: EEELBIKELONG YEVIKWY YVWOEWY, OVATITUENC
Seflotntwy

QOITHTEZ ERASMUS

MNPOANAITOYMENA MAOHMATA: | OXI
TNQz3A AIAAZKAAIAZ ko | EAANVLKNA
EZETAZEQN:
TO MAOHMA MPOZMEPETAI ZE | NAI

HAEKTPONIKH ZEAIAA
MAGOHMATO? (URL)

https://www.physics.uoc.gr/el/courses/3099

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopata

JuuBouleuteite to Mapaptnuo A

lMeptypdpovral Ta LadnoLaKd AmOTEAETUATA TOU UATTUOTOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC KAl LKAVOTNTEG
KkataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX OAOKARPWaOnN TOU UABHUATOG.

S Meptypapri Tou Emutédou twv Madnolakwy AToTEAECUATWY yLa Kade Eva kUkAo amoudwy auupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

> Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwmnaikoU MAataiou lMpoadviwv Awd Biou Madnang kat to Mapdptnua B

O MepiAnmtikog O8nyoG ouyypaprc Madnotakwv AmoteAeoudtwy

Quowkng

Me tnv erutuxn ohokAnpwon Tou pabnpoatog o dotntic/tpla Ba eival os Béon:

®  No eruPAEMEL TNV EKTEAECN TELPAUATWY UNXAVIKAG altO GOLTNTEG
®* Noa aflohoyel TV kaTavonon TWV MEPOUATIKWY LEBOSWV KAl TWV OXETIKWY APXWV TNG

®*  Na aflohoyel Tig avadopEg mou KatabETouv oL poLTNTEG
*  Na g€nyel tig melpapatikég Stadikaoieg kat Tig pebddoug avaluong Ssbopévwv
®*  Na emhUel TpoPAALATO TTOU TTAPOUCLATOVTAL KOTA TNV EKTEAECH TWV TIELPOUATWY

FeVIKEG IKOVOTNTEG

AauBavovtag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL QTTOKTIOEL O TTTUXLOUXOG (OITWE QUTEG aVaypd@ovTaL OTO
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MNapdptnua AutAduatog kot mapatidevral akodoUBw ) oe mola / TOLEG A0 AUTEG AITOOKOTTEL TO UATNUa;.

Avaintnon, avaAuon kot oOvdeon Sedouévwy kot SxedLaouog kat Staxeiplan Epywv

TIANPOPOPLWY, UE TN XPHON KAl TWV amapaitnTwV 28066 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOULKOTNTA
TEXVOAoyLwV 3eBaoog oto puaotko neplBailov

lpooaployr O€ VEEG KATAOTAOELG Entibelén kolvwviKIG, EmayyeAUTIKNG kot NG uteuBuvoTntag
AnYn anopdoewv Kat evatodnoiag oe 9éuata pUAou

Autovoun epyaoia A0OKNGN KPLTLKIG Kot QUTOKPLTIKIG

Ouadikn epyaocio Mpoaywyn t¢ eEAeUTepnG, SNULOUPYLKIG KAl ETTAYWYLKNG OKEYNG
Epyaoia o€ 6tedvég meptBaAdov L

Epyaoia o€ Stematnuoviko neptBailov AMeg...

lMoapdywyrn VEwV EPELVNTIKWV LOEWV .
AvTlpeTwriion oUVOeTWY TPOBANUATWY

AvAmtuén Tng EMLOTNUOVIKNAG oKEWNG

AN anodpacewv

Avamruén kpLtikng okéPng — ‘Aoknon KPLTLKAG
Emidel€n emayyeApatikng kat nOkng unteubuvotntag
Alaxeiplon tou xpovou Kal poBeoULWY

(3) NEPIEXOMENO MAGHMATOZ2

OL ¢oltNTEC CUUUETEXOUV OTNV EeTIBEEn TWV TEPOUATWY KaTtd TN OLAPKELX €KTEAEONC TWV
Epyaotnpiwv Quoikng |, kat BonBouv Toug cupdOLTNTEG TOUG OTNV KATOVONON TWV TIEPAUATIKWY
MEBOSWY KAl Twv avtiotolywv Guolkwv dawvopévwy. EmutAéov ol doltntég oulntouv HE TO
Sdaokovta TpOmoug emiluong twv SuokoAlwv mou Tapouctalovtal katd tnv SdackoAia Twv
epyaotnpiwv. Emopévwe n dtdaktéa UAN TepAAUPBAVEL TIC TIELPAUOTIKEG OLOKNOELG TWV EPYACTNPLWY
KatOwg Kat Tnv avtiotoyn Bewpla QUOLKAG KAl OVAAUGCNG TIELPOUOTIKWY LETPHOEWV.

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | MpOOWTO UE MPOCWIIO

lMpoowro ue npoowrno, EE amootdoews
eknaideuan KA.

XPHZH TEXNOAOFIQN | Emikowwvia pe Toug poltntég éow LoTooeASag pabripatog

MNAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xpnon T.I.E. otn Abaokadia, otnv
Epyaotnplakn Eknaidevan, otnv Emkowwvia
E TOUG (poLTNTEG
OPTANQZH AIAAZKAAIAZ , ®optog Epyaciog

Mepypdpovtar  avaAuTikd o0 TPOmMoG  Kal Apaotnpiotnra ESaun

aunvou

uédobot Stbaockaliag. E :c Aok 60
AaAééelg, Sepwvapla, Epyaotnplakn Aoknon, PYQOTNPLAKEG ACKNGELG
Aoknon  [lebiou, MeAétn &  avdiuon A6pBwon Epy. Avadopwy 15
BiBAloypapiag, @povriatrplo, Mpaktikn
(Torto9€tnon), KAwuwkn Acknon, KaAAwwexviko
Epyaatripto, Aabpaotikn Stbaokalia,
EKTTaULOEUTIKEG ETILOKEWYELG, EKTOvnon UEAETNG
(project), Zuyypacn epyacias / epyactwv,

KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal ot wpeg UEAETNG TOU @oLTNTh
ya kade padnolakn Spactnplotnta kadws Kot
0L WPEG N kadoSNYyoUUEVNG UEAETNG TUUPWVA
UE Ti§ apyég Tou ECTS Juvolo Mabnuatog 75

AZIONOTHZH QOITHTQN
Meptypaer e Slabwkaoiog agioAdynong H afloAdynon yivetal ota eAAnvika. Ot poltntég

Fdiooa AgASynone, MéSoSor atordynonc, aEtvoYouvraL Baoarnq’ anodoong touq’ oTo EpV(IO'Tr]p’LO
Mapopewrikh 1 Suprepacuatixd, Aokacia | (KATOVONCN TWV TEPAUATWY, CUHHETOXM 0TN SLaKTIKr
MoManAric Emdoyric, Epwtricer Sovroune | Sladikaotia, umeuBuvotntay).

Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Emtiduon  MpoBAnudtwy, T[pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAlweyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOooSLOPLOUEVA KPLTHPLAL
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aéloAdynonc kat eav kat ou eival mpocBactua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

Epyaotnplakég Aoknoelg Quokng: Mnxavikn - Ogppodtnta, A. Zélog, Navemotpio Kprtng, HpdkAewo
(2013)

«Physics for Scientists & Engineers», R. Serway (Topot | & 1l1), Metadpaon A. PeaBavng
«Physics» D. Halliday & R. Resnick (Topog A’), Metadpaon I. Nvevpatikog & I Nemovidng

Data reduction and error analysis for the physical sciences, P. R. Bevington & D. K. Robinson (McGraw
Hill, 1992; 2000)

MBavétnteg Kat Statiotikn (Schaum’s Outline Series), M. R. Spiegel, Metddpaon 2. Mepoidng

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE ®-293
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-293 | SEMESTER | SPRING
COURSE TITLE | physics Lab | — Teaching Assistant
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lab sessions 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Type C: Specialized general knowledge, Skills development

general background,

special background, specialised general

knowledge, skills development

PREREQUISITE COURSES:

NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3099

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®  Supervise the execution of mechanics experiments by undergraduate students

® Assess the understanding of experimental methods and the relevant Physics principles
® Assess the student’s lab reports

* Explain the experimental aparatus / methodology and the data analysis methods

®  Solve problems that may occur during the course of the lab sessions

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems
Development of scientific thinking
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Decision making

Development of critical thought

Criticism

Development of professional and ethical responsibility
Time management and deadlines

(3) SYLLABUS

The role of the students who act as TAs is to assist their fellow students to understand the
experiments their are about to perform and also evaluate their knowledge. The TAs discuss with the
course instructor in order to identify and address the major difficulties the students have with the
experiments. Therefore the syllabus includes the experimental laboratory exercises as well as the
corresponding theory of physics and of analyzing experimental data.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lab Sessions 60

described in detail. Gradi 15
Lectures, seminars, laboratory practice, rading

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of Course total 75

the ECTS

STUDENT PERFORMANCE | The assessment of the students is carried out in Greek.
EVALUATION | The students are evaluated based on their performance in
Description of the evaluation procedure the Lab, participation in the teaching process, and degree of

Language of evaluation, methods of responsibility.

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Laboratory exercises in Physics: Mechanics and Heat, A. Zezas, University of Crete, Herakleion, 2013
Physics for Scientists and engineers, R. Serway

Physics, D. Haliday & R. Resnick

Data Reduction and Error Analysis for the physical sciences, P.R. Bevington & D.K. Robinson
Probabilities and Statistics, M. R. Spiegel, Schaum’s Outline Series

- Related academic journals:
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NEPITPAMMA MAGHMATOz ©-294

(1) FENIKA

IXOAH | OETIKQN KAI TEXNOAOTIKQN EMISTHMQN
TMHMA | OYSIKHS
EMINEAO ZMOYAQN | NMPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ©-294 | EZAMHNO 3MOYAQN | EAPINO
TITAOZ MAGHMATOZ | Adaktikn Epyaotnpiou ¢duaotkig Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVEOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

ToU padriuatog m.y. Atadééeig, Epyaotnpiakéc Aokroeic k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVELOVTAL EVIAIQA YLa TO GUVOAO TOU Uadriuatog MONAAEZ
, . ] ; AIAAZKAANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog Kot To dUvoAo Twv
TUOTWTIKWY [LOVASWV
Epyaotnplakég AOKNOELG 6 3

MpocVéate aelpéc av xpeLaotel. H opyavwan Stbéackaliac kat ot
SL6aKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | TUrmou I: E€eLSIKEUONG YEVIKWY YVWOEWY, OVATITUENC

yevikoU uroBddpou, | SefloTHTWY
£L81koU untoBadpou, eLdikevang,
YEVIKWY YVWOoEWVY, avantuéng Seélotitwv

MPOAMAITOYMENA MAOGHMATA: | OXI

TAQZIA AIAAZKAANIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH207/
MAGHMATOZ (URL) |  https://www.physics.uoc.gr/el/courses/3100

(2) MAOHZIAKA ANOTEAEZMATA

MaBnolakd ArtoteAéopata
Meptypapovtal ta padnoLaKd AITOTEAECUATA TOU UOTNUATOG Ol GUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU UaduaTog.

SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAEOUATWY yLa KATE Eva KUKAO omoudwv aUupwva ue to lAaioto

Mpoagdvtwv tou Evpwnaikot Xwpou Avwtatng Eknaideuong

® Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou lMpoadviwv Awd Biou Madnaong kat to Mapdptnua B

= MeptAnmtikog 08nyog cuyypaprc Madnolakwy AloteAeoudTwy

Me tnv erutux ohokAnpwon Tou pabnpoatog o dotntic/tpla Ba eival os Béon:

®* No avaouvOEcel T yvwon Twv GoVOUEVWY ToU HAEKTPLOUOU KaL TWV OXETLKWY
KUKAWUATWY TOU PECW TNG UEAETNG OXETLKWY EPYACTNPLAKWY OLOKACEWV, YLO TV
OAOKANPWHEVN TTAPOUCLACH TOUG O HOLTNTEG.

*  Na evrorilel ta onpeia TG Bewplag Kat Twv aokoewv ou SUGKOAEVOUV TOoUG GoLTNTEG.

*  Na g€nyel e Tpomo euvonTto alld Kal EMLOTHHOVLKA akpLPr TG amopieg Twv doltnTwv.

*  Noa paBel nwg pmopei va e€etdlel kal va aflohoyei thv anodoon Twv GoLTNTWY KATA TV
ipodopLkr) e€ETAON TOUG TTAVW OTN Bewpla OXETLKN E TNV ACKNON KAl TNV KATAVONGN TNG
TEPAUATIKAC Stadikaoiag.
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FeviKEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG QLUTEG aVaypa@ovVTaL OTO
Mapaptnua AutAwuatog kot mapatidevral akodoUBw ) oe mola / MOLEG A6 AUTEG AITOCKOTEL TO UAdnua;.

Avadhtnon, avaiuon kat cuvieon Sebopuévwy Kot 2xebLaouog Kat Staxeiptan Epywv

TANPOYOPLWY, UE TN XPON KAL TWV amapaitnTwy JeBaoog 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTOL
TEXVOAOYLWV JeBaouds ato uaotko rteptBaAlov

lpooapoyr o€ VEEG KATAOTAOELG Emti&elén kowvwvikng, emayyeAuatikriG kat nBikrg umevBuvotntag
AnyYn anopacewv kat evatonoiag oe Yéuata puAou

Autdévoun epyaoia A0KNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn e EAeUTEPNS, SNULOUPYIKIG KOl ETTAYWYLIKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ blemiatnpuoviko neptBailov AMeg...

Mapaywyn VEwvV epeUVNTIKWV IGEWY ...

*  Xpnron tng BLBALOBRAKNG Tou mavemniotniou Kat ToAAAmAwY BLBALOYpadKWY TINywV yla Thv
avalATnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY HaBnudTwy amo to dtadiktuo

®*  Metadoon yvwoewv Kat Seflotntwy

*  Avamrtuén kavotntag kaBodnynong kat dtdackaiiag pottntwy

*  Juvepyaoia pe GAAoug (cupdolTnTEG TOU KoL ToV ETIKEPAAAC TOU EpyacTtnpiou)

*  Avamrtuén eMLOTNUOVLIKAG OKEPYNG

*  Avamrtuén kavotntog kplong tng anddoong GpoltnNTwy o EPYAcTNPLOKES AOKNOELG.

(3) NEPIEXOMENO MAOHMATOZ

OL $OLTNTEC CUUUETEXOUV OTNV EMISELEN TWV MELPAUATWY KATA T SLAPKELA EKTEAEONG TWV
Epyaotnpiwv Ouaotkng 11, kot BonBolv Toug cupdoLTNTEG TOUG OTNV KOTAWVONON TWV TIELPAATIKWY
HeBOS WV Kat Twv avtioTolywv duokwv davopévwy. EmmAéov ot doltnTég oulnTouV e To
S16aokovTa TPOmouG emiAuong Twv SUCKOALWV Ttou TtapoudLdovtal Katd thv Stbackalia Twv
epyaotnplwv. Emopévwg n Staktéa UAN MEPAAUPBAVEL TILG TTELPAUATIKEG AOKNOELG TWV EPYACTNPLWY,
v avtioton Bewpia Ouaotkng kot LeBOSoUG aVAAUGNG TIELPOULATIKWY LETPHOEWV.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ MAPAAOZHE | MpOOWTTO UE TPOCWTO, LECW NAEKTPOVLKIG TAXTHOPHAG
lMpdowrno ue npéowrno, E§ amootaocews
eknaibevon KA.
XPHZH TEXNOAOTIQN | Xprion H/Y yia eknaibeuon, ebappoyr] Kal TpaKTLkn
NAHPO®OPIAZ KAI ENIKOINQNIQN | daoknon. Emikowvwvia pe toug pottntég péow email. Xprion
Xprion T.11.E. oty Abaokahia, otnv | tng mhatdoppog Open EdX yia tnv mapakololBnon
Epyaotnpai Exnaibevon, oty Emkowwvia | g g4 erix00) UAKOU , TNV UTLOBOAR EPYAOTNPLOKMV ACKAGEWY,
HETOUG @OIITES - ot TNV ETKOWVWVIA e TOUG doltnTEG Héow forum.

OPTANQZH AIAAZKAAIAZ , doptog Epyacioag

Meptypdpovtal avaAutikd 0 TPOmoG Kot Apaotnpiotnta Efoun
aunvou

uéGobol Sibaokaliag. Eovo oKkéc AGKNoEL 39
AaAééeg, Sepwvapla, Epyaotnplakr Aocknon, pyactnpt S NnoeLw
Aogknon  [llebiou, MeAétn &  avdAuon MeAétn Aokroswv 36
BiBAwoypapiag, @povriotrpto, Mpaktikn
(ToroVYétnon), KAwuwkn Aoknon, KaAAirexviko
Epyacotripto, Awabpaotikn Sibaokalia,
EKTTaULOEUTIKEG ETILOKEWELG, EKTIOVNON WUEAETNG
(project), Zuyypacn epyacias / epyactwv,
KaAAwteyvikr Snutoupyia, K.Am.

Avaypdpovtal ot wpeg UEAETNG TOU outnTh
yla kade padnoiakn dpaoctnplotnTa kKadwe Kot
oL WPEG N KaBodnNyoUUEVNG UEAETNG CUUPWVL sUvVolo I\/IOLGr'] HATOG 75
UE TLG apxEG Tou ECTS

AZIOAOlHzIH ®OITHTQN
Meptypacpn tng dtadikaaiac aéloAdynang

Mdooa A&oAdynons, MéSobou aforéynanc, | OL doltntég aflodoyolvtal amd tnv Spdon Toug KATd T
Awpoppuwrtikij 1) Zuprepaouatikr, Aokwaoia | Sidpkela Tou LalBRpatog aAAd Kot tnv afloAdynon Toug and

MoAAartAng  Emtdoyrig, Epwtrioels Zuvtoung . , . ,
Toug doLtnTEG Tou apakoAouBouv 1o Habnua oto TeAo
Andvtnone, Epwtrioeic Avanmtuéng Aokiuiwy, G poutnteg p paonu q
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Emilvon  Mpo6Anudtwy, [panti  Epyaoia, | tou eapvou.
Exdeon / Avagopd, [pogopikr E&taon,
Anuooia Mapouoiaon, Epyaoctnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOCSLOPLOUEVA KPLTHPLL
aloAdynong kat eav kat ou givat mpooBaotua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Znuelwoels Madnuatog : OEQPIA HAEKTPISMOY kot HAEKTPIKON KYKAQMATQN, [EIPAMATIKES
AZKHZEIZ X. T. Maxapiébngc 2020

«Physics for Scientists & Engineers», R. Serway (Topog Il), Metadppaon A. Peofavng
“Electricity and Magnetism: Berkeley Physics Course v.2”, E.M.Purcell, McGraw-Hill, NY, 1965
(EAANVIKN €k6oan, EMM)

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®- 294

(1) GENERAL
SCHOOL SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT PHYSICS
LEVEL OF STUDIES UNDERGRADUATE
COURSE CODE | #-294 | SEMESTER | Spring
COURSE TITLE | PHYSICS LAB II — Teaching Assistant
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Laboratory Exercises 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Type C: Specialized general knowledge, Skills
general background, | development
special background, specialised general
knowledge, skills development
PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH207/,
https://www.physics.uoc.gr/en/courses/3100

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Reorganise their knowledge of Electricity and Electrical Circuits through the study of the
relevant laboratory exercises, for their presentation to students.

* Identify the points of the theory and laboratory exercises that the students cannot
understand easily.

* Explain the students queries in a clear and scientifically accurate manner

® Learn how to review and evaluate student performance during their their oral examination
on the theory of the lab experiment and on understanding the experimental process.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...
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®  Use of the university library and multiple bibliographic sources for search for online

experiments and lessons as well as simulations.
*  Transmitting knowledge and skills
® Developing skills of students guidance and teaching.

®  Collaboration with others (his fellow students and the head of the lab course)

* Development of scientific thinking

* Developing the capacity to judge the performance of students in laboratory exercises.

(3) SYLLABUS

The role of the students who act as TAs is to assist their fellow students to understand the
experiments they are about to perform and also evaluate their knowledge. The TAs discuss with
the course instructor in order to identify and address the major difficulties the students have

with the experiments.

(4) TEACHING and LEARNING METHODS - EVALUATION

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

DELIVERY Face-to-face, through online platform.
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students by email. Using the Open EdX

platform for teaching materials, submission
laboratory exercises, and communication

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Laboratory exercises 39
Study 36
Course total 75

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Students are evaluated by their activity in the lessons
classroom and forum and by their evaluation by the students

who attend the lesson.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

2020

(EAANVikN €kSoon, EMM)

- Related academic journals:

ELECTRICITY THEORY and ELECTRICAL CIRCUITS & EXPERIMENTAL EXERCISES by Ch. G. BACHARIDIS

«Physics for Scientists & Engineers», R. Serway (Touog 1), Metadpaon A. PeaBavng
“Electricity and Magnetism: Berkeley Physics Course v.2”, E.M.Purcell, McGraw-Hill, NY, 1965
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NEPITPAMMA MAGHMATOZ ®-015
(l) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
ENINEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-015 | EZAMHNO zMNOYAQN | 20
TITAOZ MAGHMATOZ Juyxpovn Ouoikn pe AyyAka
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKES UOVASEG ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES
Tou padnuarog m.y. AtaAéésic, Epyaoctnplakéc Aokroetg K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVEOVTOL EVLALN YLO TO CUVOAO TOU puadnuatog MONAAEZ
, . , : AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag kat to cUVoAo Twv
TUOTWTIKWY UOVASWV
AlaAEEeLg 3 5
MpooV¥éate oepéc av ypelaotel. H opyavwan dtdéaokaliag kat ot
SLbaKTIkEC UEG0SOL TTIOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
(6).
TYNOZ MAGHMATOZ | TuUmou I': EL8{KEUGNC YEVIKWV YVWOEWV
yevikou uroBadpou,
£L6LkoU untoBadpou, eldikevang
VEVIKWVY YVWOEWY, avantuéng Se€lotrtwv
NPOANAITOYMENA MAGHMATA: | OXI
TAQZIA AIAAZKAAIAZ kaw | ATTAIKH
EZETAZEQN:
TO MAGHMA MNPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3068
MAGOHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH015/
(2) MAOHZIAKA AMNOTEAEZMATA
Ma6Onolakd AnoteAéo oo
Meptypdpovral ta padnoLaKd AmoTEAECUATA TOU UaTUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAAnAou emutéSou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou UadniuaTog.
JupBouleuteite to Mapdptnua A
> Meptypacpn tou Emutédou twv Madnolakwy ATTOTEAECUATWY yla KATE Eva KUKAO armoudwv ouupwva pe to MNMAaioto
Mpooovtwv tou EvpwnaikoU Xwpou Avwtatng Ekmaibevong
O Mepypacpikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B
O MepiAnntikdg 08ny6g ouyypapric Madnaolakwv AroteAeoudtwy
Aldaokahia Se€lOTATWY EMKOWVWVIOG KOL TTAPOUCLAONG EMLOTNUOVLKNAG Epyaciog pe éudacn otnv
opadikn epyactia, Tn cuppeToxr, Tn SL8aokaAia o€ OUASESG OUOTILWY CUUUETEXOVTWY (peer groups)
KOLL TNV OLKOSOUNON EUMLOTOCUVNG. To LABN A TIPOETOLUATEL TOUG LOONTEC VA ETIKOWVWVHOOUV ot
oyYALKA, dAAG OL TEXVLIKEG eival epapuooLueg o onoladnmote y\wooa. Onwg kot ta AyyAka ll, n
JUyxpovn QuaotkA pe AyyAkad | kat n 20yxpovn Quaotkn pe AyyAikad Il éxouv ohokAnpwBel MARpWG Kal
KaBepia ival Sopnpévn, ol doltnNTEG MPEMEL va mapakohouBolv ta padruata and thv apyn, Kobwg
neplhapBavel mpoodeuTikn avamtuén Seflothtwy.
H S16aokaAla Tou Habipatog okomeUeL 0TNV EKMABNGCN Ao Toug oouSaoTEG TNG AYYALKNAG
opoloyiag og BEpata puOLKNG Kal YeVIKA Bépata tou adopolV TLG ETMLOTN LEG KOL TNV EMLOTN UOVLKN
TIPOCEYYLON Kal cuvepyaoia.
Mpocdokdtal OTL HETA TNV EMITUXA TtapakoAoUOnaon tou HabAuatog autou mou sivatl SoUNUEVO we
£pYAOTNPLOKO KOL TV 0AoKARpwaon Twv Stadtkaclwv afloAdynaong, TG ATOMLKNG EPYACIAC, TG
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OTOMIKAG Mapouaiaong Kol TwWV EpyacLwV cuvexoUs afloAdynong TIG OToLeg TIPETEL va KataBEoouv oL
doutntég, Oa eivat oe B€on va kavouv MOAAA Ao auTtd Mou XpeLdalovtal yla tn cuyypadn Katl thv
napoucioon KOG EPEVVNTLKAG (ITTUXLOKAG, 1) LETATITUXLAKOU ETLITESOU Epyaciag):

*  Avaintouv péca oo Bacelg 6eSopevwy N AAAEC TTNYEG TIPOODATEG MPWTOYEVELG EPEVVEC

OXETIKA LIE TO YVWOTLKO QVTIKELEVO TOU

G

*  AvayvwpilouV TG TOLOTIKOTEPEG Kol TTAEOV TIPOCPATEC TTNYEC EMLOTNLOVLKWY TTANPOGOPLWV.

*  AvakaloUv Kol epyAlovTal PE OXETLKN EUXEPELO OE KELLEVA TTIOU TIEPLEXOUV OpoAoyia

OXETWIOUEVN HE TNV ELBIKOTNTA KOL TO YVWOTIKO AVTIKE(UEVO TOUG.

*  AnuwoupyoUlv Sladopoug TUmoug aptia

SounUEVWY KELPEVWYV TeKUNPiwong GUGLKAC KoL

EPEVVNTLKNG ETUKOLWVWVIAG e SLPOPOTIOLNLEVOUG OTOXOUG KAL TIPOKTLKEG.

*  Mrmopouv va SLaBAcouy Kal va KOTAVOHO0UV UE OXETIKN EUXEPELA ETTLOTNMOVIKA apBpa Kot

OVOKOWWOELG OXETL{OUEVEG LIE TO YVWOTLKO TOUC OVTLKELUEVO.

¢  AflohoyoUv Seiypata ypadrg otnv ayyAlkn yA\wooa, Kal va pod£poOuV UTINPECLEC

TEKUNPLWONG OXETIKEG LE TO YVWOTLKO TOUG QVTIKEEVO.

*  Nepypadouv otnv ayyAkn YAwooa epe

UVNTLKA QIMOTEAECHOTA ) EPEUVNTIKEG Kall

TIELPOUATIKEG SLOSIKOOIEG TTPOC GUVESPOUC KoL TtpoG dnuocLoug dpopeig evoetl avalntnong

SLeBvwv xpnuoatodotioswv.
*  Efayouv cupmepdopata ano Ssdopéva

niou Ba Bpiokouv oe mNyEg otnv ayyAlki yAwooo

0oov adopa TO YVWOTLKO TOUG OVTLKEIEVO.

*  KAvouv EMLOTNUOVLKEG TIOPOUCLACELG CUVESPLAKOU TUTIOU.

*  Anodelyouv AoyokAomEg.

*  TeKUNPLWVOUV TIG ATOYPELC TOUG UE ETLOTNUOVIKA APTLO TPOTO, CUUMEPLAAUBAVOUEVNG TNG

OwoTNG Xprong avadopwv, etepoavadopwy, K.T.o.

‘EXOUV EUXEPELO TTOPAYWYLKNG YpadNG, CUVOMIALAG, KATavOnong podopLKoU Kal YPArTou Adyou, Kat
TIOPAYWYLKNG ORLALaG o€ eminedo (oo kal peyahutepo Tou C1l+ tou Kowvou Eupwmaikou mAaiciou
Mwoowv Tou ZupBouliou g Eupwnng, 6cov adopd To YVWOTIKO TOUG AVTLKELUEVO.

FevikEG IKavOTNTEG

AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG avaypa@ovTaL 0To
Mapaptnuo AutAwparog ko mapatidevral akoAoUBwc) o€ mota / TOLEG ATTO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaivon kot aovdeon eSouévwy Kot
TIANPOWOPLWVY, LUE TN XPHON KoL TWV Amapaitntwv
TEXVoAoyLWwV

lMpooaployr o€ VEEG KATAOTAOELG

AfYn aropacewv

Autovoun epyaaia

Ouadikn epyacia

Epyaocia oe 61e9veg meptBaAlov

Epyaoia o€ Stematnuoviko neptBaAlov
Mapdywyn VEwV EPEUVNTIKWVY LOEWV

SxebLaouos kat Staxeiplan Epywv

2eBa0ulG 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
2eBaouog oto puOtko reptBaiiov

Entibelén kowvwvikng, emayyeAuatikng kat kg umeuvBuvotntag
kat evatodnoliag oe Féuata puAou

AOKNON KPLTLKIG KoL QUTOKPLTIKIG

Mpoaywyn t™¢ EAeUTepnS, SNIULOUPYLKIG KaL ETAYWYLKIG OKEYNS

AAMeg...

¢ AvalAtnon, avaAuon kat cuvBeon 6o
amapaitnTwy TEXVOAoyLWY

¢ [lpooapuoyn O€ VEEC KATAOTAOELG

*  AfYn anoddoswv

e Autovoun gpyacia

*  Opadikn spyaocia

¢  Epyoaoia og 81eBvig mepBaiiov

¢ Epyaoia og Slemiotnpovikod meptBaiiov

¢ Nopaywyn VEWV EPELVNTIKWV LEEWV

e Ixedlaopog kat Staxeiplon Epywv

HEVWVY Kal TTANpodOopLWVY, LE TN XPHoN KAl TWV

*  Mpoaywyn tng eEAeUBOePNG, SNILOUPYLKAG KOL EMOYWYLKNG OKEYNG

e AOKNON KPLTLKNAG KOL OLUTOKPLTLKAG
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(3) NEPIEXOMENO MAGHMATOZ2

AUTO TO PAONnua Baoiletal kal EMeKTEIVEL ONUAVTIKA TNV Epy0cia TTOU TpayUATOMoLE(TaL oTa AYYALKA

ya toug Quotkoug Il
EvSelktiki AloTta Spactnplotrtwy:

e Avaluon SnUodAwY ETILOTNLOVIKWY EPYACLWY OO ETILOTNLOVIKA TIEPLOSIKA.
e Jepwaplo Advanced Library Research Skills: Mpoodloplopog kat avadopd epeuvnTKWY

£PYAOLWV/TIPAKTIKWY GUVESPILWV.

e AfloAOYNnoN TNywV: EMLOTNHOVIKA TIEPLOSIKA, LN EMLOTNUOVLIKA TtepLlodika, BLRALa kal tnyEg

Awadiktoou.

e JUvtagn mAnpoug BLBAoypadiog f/kat Aiotag mapamounwy pe BAon Ta maponavw.

* Apxéc 6ounong Stdaktopknc StatpLBrc/udotep/mruxlaknc Statplprc.

e Xprion AoyLlopKoU aUTOHATOTIOLNUEVNC avadopdg avolxtol kwdika (m.x. Zotero) oe cuvduacouod ue
OUVSPOUNTIKEG ) SWPEGAV BACEL S£60UEVWV NAEKTPOVIKWY TIEPLOSIKWV Kot AAAOUC TOPOUG TNG

naveniotnulakng BBAobniknc.

¢ Avadopad ge eTMAEoV TINYEG Kal adnUoacleuTo ) Tpog Snuoacieuon UALKO, K.ATT.

® INUELWOELG, ZUvTatn meplAnPewy, S0unon cuvedplakol poster.

e Mapoucioon umo Tieon og CUVESPLA, CUUTIOOLA, OUVESPLA, K.ATL.

® EpeuvnTiko £pyo: JUYKPLTIKA avaAuon SUo mpoohatwy ApBpwy UE KPLTEG ATIO EMLOTNUOVIKA
neplodika puoikng pe uPnAnq Badpoloyia.

* AVAAUGHN GNUOVTLKWY EPEVVNTLKWY APBPwWV GUOIKNG TTOU TIPOYLLATOTIOLELTAL OTIO EPEVVNTEC

dUGCLKAC KoL cuTATNON OTPOYYUANG TPATElNG Hall TOUG yLa TIG TIPAYUOTIKOTNTEG TG {wNG EVOC

epeuvnTn.

(4) AIAAKTIKEE ko MAOHZIAKEEZ MEOOAOI — AZIONOMHEH

TPONOZ NAPAAOZHZ
lMpoowrto ue npoowro, EE amootdoews
eknaibevan KA.

Mpoowrmno pe mpdowro

XPHZH TEXNOAOTIQN

MNAHPO®OPIAZ KAI EMIKOINQNIQN
Xprian T.M.E. otn AlbaokaAia, otnv
Epyaotnpiakn Exknaibevon, atnv Entkovwvio
E TOUG (POLTNTEG

Emikowvwvia pe toug doltntég péow LotooeAidag pabnpotog
Kol péow email.

OPIrANQZH AIAAZKAAIAZ

Meplypdpovtar  avaAutikd o0 TPOTOG Kot
uédobol bL5aokaliag.
AlaAééelg, Sepwvapla, Epyaotnplakry Aoknon,
Aoknon [lebiou, MeAétn &  avdduon
BiBAwoypapiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikn Aocknaon, KoaAAirexviko
Epyaotripto, Aabpaotikn Sibaokalia,
EKmaubeUTIKEG EMLOKEYELS, EKTOVNOn UEAETNG
(project), Zuyypapn epyacias / epyaociwy,
KaAAwweyvikn Snutoupyia, KA.

Avaypapovtal oL wpeG UEAETNG ToU @outnTh
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG CUUPWVA
UE TLC QpXEG Tou ECTS

, ®doptog Epyaociag
Apaotnplotnta E€aurivou
AtaNE€eLg 39
MeA£tn 86
YUvolo Mabnuatog 125

AZIONOrHzIH ®OITHTQN
Meptypacpri T Stadikaoiac aétoAdynang

Mwaooa AéloAoynong, MéSobot aéloAoynong,
AlapopQWTLKY) 1} SUUTTEPAOUATIKY, AoKluaoia
MoAdartAri¢  Emtdoyrig, Epwrtrioeils  Z0vtoung
Anavtnong, Epwrtrioeic Avamrtuéng Aokiiwv,
Enmtidvon  [lpoBAnudtwy, [pant)i Epyaoia,
Ex9eon / Avagopd, [pogopikry E&taon,
Anuoota Mapouciaon, Epyactnpiakn Epyaocia,
KAk E&taon Ao9evoug,  KaAAteyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpooSLOpLOUEVH KPLTHpLa

H aloAoynon yivetat ota AyyAika. Ot dpottntég e€etalovral
Kat aflohoyouvtal pe BAcn TECOEPLG UTIOKOTNYOPLEG:

a) Emtloyr) evog mpoodatou dpBpou amo peer reviewed
ETULOTNHOVLKO TEPLOSLKO DUOLKAG TTOU TIEPLEXETOAL OTLG
Baoelg dedopévwv mou to Mavemniotnuio Kprtng tnpet
ouvdpopn eite to (610 gite péow tou HEAL-Link, To omoio
KaBe dpoltnTAg emAEYEL va avaAUCEL KAl VO TIOPOUGCLACEL
TOOO0 YPAMTWG 000 Kal mpodopLkd, kal uTtoBoAn Tou
OKETTIKOU TILOW aTto TNV ETUAOYN EVOG CUYKEKPLUEVOU
apBpou. Emhoyn deltepou apbpou yia to (6o B€pa yia
ouyKplon Baotkwy onueiwv. Mapoxn ypamntwyv oxoAiwv
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aéloAdynanc kat eav kat ou eivat npoaBaotua
QIO TOUG (POLTNTEG.

avatpododotnong 616ackovtog oe 6AoUG Toug GOLTNTEG OV
unéBalav auth Tnv epyacia. Auth n avabeon akolouBel
€V0L OXETLKO LOVTEND TTou SideTal oToug pabnteg (3% tou
OUVOALKOU BaBpov).

B) Nevtalemntn napoucioon tou GpBpou, To onoio k&be
dotnTA emélele va MAPOUGCLACEL KAl VA GUYKPIVEL LE éval
Seltepo apBpo. Napoxn ypamtwy oxoAiwv
avatpododotnong 616ackovtog oe OAoUG Toug GOLTNTEG OV
unéBalav auth tnv epyaocia. Auth n avabeon akolouBel
€V0L OXETLKO LOVTENOD TToU Sivetal otoug dpoltnTeg (27% tou
GUVOALKOU BaBuol).

y) Fparmto teAkd project OXETIKO Ue Ta poavadepOevta
ETLOTNHOVIKA ApBpa. Mapoxn ypamtwy axoAlwy
avatpododotnong S16ackovtog oe OAoUG Toug GOLTNTEG OV
unéBalav auth tnv gpyaocia. Auth n avabeon akolouBel
€V0L OXETLKO LOVTEND TTou Sivetal otoug dpottnteg (50% tou
GUVOALKOU BaBuol).

8) Epyaoieg cuvexouc atloAoynong (20%).

1. Opadikn avalucn SoUAG KOL ATIOTEAEGUATIKOTNTOG
OTOXWV ETLOTNHOVIKOU dpBpou Ue xprion Alotag KpLtnpilwy.
2. Zuyypaodr atouLkng epyaciag avaAuong SOUnG Kot
QUITOTEAECUOTIKOTNTAG OTOXWV EMLOTNUOVIKOU ApBpou pe
xpnon Alotag kpitnpiwv.

3. TeTpGAEMTN MAPOUCILACH OTOWLKAG EpYATiag avaAuong
S0oUNG Kal AMOTEAECUATIKOTNTAG OTOXWVY ETILOTNLOVIKOU
apBpou pe xpron Alotag kpttnpiwv.

4. JUMUETOXN OTLG Epyacieg avatpododoTnong Kot
QUTOOELOAOYNCNG EPYAOTNPLAKOU TUTIOU.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Kate L. Turabian, Wayne C. Booth, Gregory G. Colomb, Joseph M. Williams. A Manual for Writers of

Research Papers, Theses, and Dissertations, Eighth Edition: Chicago Style for Students and
Researchers (Chicago Guides to Writing, Editing, and Publishing); Eighth Edition, 2013
Wendy Laura Belcher. Writing Your Journal Article in Twelve Weeks, A Guide to Academic Publishing

Success; Second Edition, 2019

John M. Swales, Christine B. Feak. Academic Writing for Graduate Students: Essential Tasks and Skills
(Michigan Series In English For Academic & Professional Purposes) Third Edition, 2012
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COURSE OUTLINE ®-015
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-015 | SEMESTER | 2nd
COURSE TITLE | Modern Physics with English
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEII{%[I:I:I;IG EREDUS
whole of the course, give the weekly teaching hours and the total credits
Lectures 3 5

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C Type: Specialized general knowledge,

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3068
https://eclass.physics.uoc.gr/courses/PH015/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

® Guidelines for writing Learning Outcomes

The course is intended to teach students English terminology on subjects of physics and general
science and scientific approach and cooperation.
Teaching of communication and presentation skills of scientific work with emphasis teamwork,
participation, peer group teaching and confidence building. The course prepares the students to
communicate in English, but the techniques are applicable to any language. Since all the courses of
English for Physicists I, English for Physicists I, Modern Physics in English | and Modern Physics in
English Il have been fully pipe-lined and each is structured, students need to follow the courses from
the start, as it involves progressive development of skills.
It is expected that after successfully attending the course, which is structured as a hands-on task-
based workshop course, and completing the specified assessment, individual work, individual
presentation and continuous assessment tasks that students must submit, they will be able to
complete many of the tasks which are needed for the writing and presentation of a research paper
(undergraduate or postgraduate level):

* Search through databases or other sources for recent primary research in their field.
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* Recognize the sources of scientific information which are of highest quality and most recent.

* Seek, recall and work with relative ease with texts that contain terminology related to their
specialty and subject matter.

* Create various types of well-structured physics texts and research communication
documents with differentiated goals and practices.

* Easily read and understand scientific papers and communications related to their subject
matter.

*  Evaluate sample writing in English, and provide documentation services related to their
subject matter.

* Describe in English the research results or research and experimental processes to
participants and public bodies with a view to seeking international funding.

¢  Draw conclusions from data they find in sources in English regarding their subject matter.

*  Make conference-type scientific presentations.

* Avoid plagiarism.

* Substantiate their opinions in a scientifically sound manner, including the correct use of
references, cross-references, etc.

Have fluency in writing, spoken interaction, listening, written comprehension, and productive speech
at a level equal to or greater than the C1+ of the Common European Framework of Reference of the
Council of Europe in terms of their subject matter.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

*  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Adapting to new situations

*  Decision-making

*  Working independently

e Team work

*  Working in an international environment

*  Working in an interdisciplinary environment

*  Production of new research ideas

*  Project planning and management

*  Production of free, creative and inductive thinking

*  (Critical thinking and self-evaluation

(3) SYLLABUS

This course builds and expands considerably on the work carried out in English for Physicists II.
Indicative list of activities:
*  Analysis of popular scientific papers taken from scientific journals.

* Advanced Library Research Skills Seminar: Identification and reporting of research
papers/conference proceedings.
*  Evaluation of sources: Magazines, journals, books, and Internet sources.
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*  Writing of a full bibliography and/or list of references based on the above.

*  Principles of structuring a PhD/Master’s Thesis/Final-year dissertation.

* Use of open-source automated referencing software (e.g. Zotero) in tandem with proprietary

or free electronic journal databases and other resources of the university library.

*  Referencing extra sources and unpublished or upcoming material, etc.

* Note-taking, Summary writing, poster structuring.

*  Presenting under pressure in conferences, symposia, colloquia, etc.

* Research Project: Comparative analysis of two recent peer-reviewed papers taken from

highly-rated Physics journals.

* Analysis of seminal physics papers carried out by researchers of physics and roundtable

discussion of the realities of a researcher’s life.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and
by email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 39
Study 86
Course total 125

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in English. Students are examined and
evaluated based on four subcategories:

a) Selection of a recent paper from a peer-reviewed scientific
journal of Physics contained in the databases subscribed to
by the University of Crete either itself or through HEAL-Link,
which each student chooses to analyze and present both in
writing and orally, and submission of the rationale behind
the selection of a particular article. Select a second article on
the same topic to compare key points. Provide written
instructor feedback to all students who submitted this
assignment. This assignment follows a relevant model given
to students (3% of the total grade).

b) Five-minute presentation of the article, which each
student chose to present and compare with a second article.
Provide written instructor feedback to all students who
submitted this assignment. This assignment follows a
relevant model given to students (27% of the total grade).

c) Written final project related to the aforementioned
scientific articles. Provide written instructor feedback to all
students who submitted this assignment. This assignment
follows a relevant model given to students (50% of the total
grade).

d) Continuous assessment tasks (20%).

1. Group analysis of structure and effectiveness of scientific
article objectives using a criteria list.
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2. Writing an individual paper analyzing the structure and
effectiveness of scientific article objectives using a list of
criteria.

3. Four-minute presentation of an individual paper analyzing
the structure and effectiveness of the objectives of a
scientific article using a list of criteria.

4. Participation in laboratory-type feedback and self-
assessment tasks.

(5) ATTACHED BIBLIOGRAPHY

Kate L. Turabian, Wayne C. Booth, Gregory G. Colomb, Joseph M. Williams. A Manual for Writers of
Research Papers, Theses, and Dissertations, Eighth Edition: Chicago Style for Students and
Researchers (Chicago Guides to Writing, Editing, and Publishing); Eighth Edition, 2013

Wendy Laura Belcher. Writing Your Journal Article in Twelve Weeks, A Guide to Academic Publishing
Success; Second Edition, 2019

John M. Swales, Christine B. Feak. Academic Writing for Graduate Students: Essential Tasks and Skills
(Michigan Series In English For Academic & Professional Purposes) Third Edition, 2012
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NEPITPAMMA MAGHMATOZ ®-152
(1) FENIKA
ZXOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKH2
EMINEAO 2MNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-152 | EZEAMHNO ZMOYAQN | EAPINO
TITAOZ MAGHMATOZ AplBuntikn AvaAuon
AYTOTEAEIZ AIAAKTIKEX APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTIKEG LOVASEG QITOVELOVTOL OE SLAKPLTA
uépn tou padnuatog m.y. AlaAéési, Epyaotnplakéc AoKIoeLS K.AT. EBAOMAAIAIEZ NIZTQTIKEZ

AV OL TILOTWTIKEG LOVASEG ATTOVELOVTAL EVLXLX YLA TO OUVOAO TOU QPEZ AIAAZKAAIAZ MONAAEZ
uadnuartog avaypate tic eBdouadiaies wpeg StéaokaAiag kot To
0UVOAO TWV MOTWTIKWV UoVASwvV

AworéEels Oempiag Kot epyaotnplokés aoknoels otovg H/'Y 4 5

MpooV¥éate oelpég av ypelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL
avaAutikd ato (6).

TYNOZ MAGHMATOZ | ElSikoU urtoPBdabpou

yevikoU urtoBadpou,

eLékou urtoBadpou, elbikeuong

VEVIKWVY YVWaoewv, avantuéng Seélotritwv

MNPOAMAITOYMENA MAGHMATA: | OXI

ZuVLOTATOL:

®-151 Ewcaymyn otov Ipoypoppatiopd HY — C,
®-113 Madnpotikd yio Pucikovg |

TAQEZA AIAAZKAAIAS ko | EAANVLKE
ESETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.materials.uoc.gr/el/undergrad/courses/ETY213/
MAGOHMATOZ (URL) | https://teleclass.materials.uoc.gr/courses/SEM4105/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onotakd AntoteAécpata

Meptypdpovral Ta LadnoLlakd AmOTEAECUATA TOU UaIUATOC Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG KATAAAAou
EMUTESOU mou Ja ATTOKTI)OOUV OL POLTNTEG UETA TNV ETULTUX 0AOKANPpwaon Tou UaSHUATOG.
SupuBouleuteite to Mapdaptnua A
> Meptypapr) tou Enutédou twv Madnaotakwv AioteAeopudtwy yia kade éva kUkAo omoubwv cUupwva ue to lMAaioto
Mpooovtwv tou Evpwnaikou Xwpou Avwtatng Eknaibeuong
O Meptypapikoi Acikteg Emumédwvy 6, 7 & 8 tou Eupwriaikou MAatoiou Mpoodviwy Aia Biov Madnang kat to lMNapaptnua B

MepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv AnoteAsouatwy

Me tnv emtuyr oAokAnpwaon Tou padruoatog ot ¢poLTnTEG:

1. Ba yvwpilouv TIg BaOIKEG aplOUNTIKEG LEBOSOUG yLa TNV UTTOAOYLOTIKH ETAUGN LOBNUATIKWY
TPOBANUATWY Kat Ba UmopouVv va avantuooouy TPOYPAUOTA TIOU VA TLG UAOTIOLOUV.

2. Ba lval TPOETOLUACHEVOL YLaL VO TIOPOKOAOUBCOUV EMOUEVA UTTOAOYLOTIKA U UXTA TOU
TIPOYPOAUUATOC OTTOUSWV.

3. Ja €youv TNV LKAVOTNTA VO KATAVONGOUV KOl VO EQOPUOCOUV VEEC, un Stbayuévee, ueBddoug ylo thv
eniluon cLVBETWY HABNUATIKWY Kal GUOIKWY TIPORANUATWV.

Fevikég IKavOTNTEG

AauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VA EXEL ATTOKTIOEL O ITUXLOUXOG (OTTW¢ QUTEC avaypapovtal ato lapdptnua
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AutAduarog kat napatidevral akodovBw ) og mola / TOLEG AT AUTEG QITOOKOTEL TO UddNUa,.
Avalntnaon, avaAuan kat cuv9ean 6eSoUEVwV Kalt Sxeblaouog kot Staxeiptan Epywv
TIANPOWOPLWY, LE TN XPHON KAL TWV amapaiTtnTwV 2eBaou0G atn SLaPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMULKOTNTA
TEXVOAoyLWV 2e6aouog ato PUOLKO eptBaAdlov
lMpooapoyr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAUatiknc kat nBk¢ umeuBuvoTnTaG Kot
AfYn aropacswv gvatodnoiag oe 9éuata @UAou
Autovoun epyaoia A0OKNON KPLTIKIG KOl AUTOKPLTIKIG
Ouadikn epyacia Mpoaywyn t¢ eAeUTepnS, SNIULOUPYIKIG KAl EMAYWYLKNG OKEYNG
Epyaocia oe 6iedvég meplBAlov | ...
Epyaoia o€ Stemotnuoviko neptBaAlov AMeg...
Mapdywyn VEwV EPEVVNTIKWY LOEWV

Avtipetonion ovvhetmv Tpofinpdtov

AvAmTLEN TG SLEMOTNLOVIKG OKEYNG

Xpnon BiPprodnkng ko ToALaTAGY PBAOYPAPIKOY THYDV

Avalnmon any®v, TPOCOHOIOGEMV KOl NAEKTPOVIKGOV LoONUATOV amd TO d1061KTVO
Anpuovpyio onpeldoe®mv Kot avtovoun PEBodog HeAETng

YLomoinon epeuvnTIKOV EpYOCIOV

Awayeipion tov ypdvov kat Tpobecdv

(3) NEPIEXOMENO MAGHMATOZ

JuotAuata apibunong. MNpotumna IEEE akepaiwv Katl TpayHaTIKWY aplOpwy. Avanapdotacn aplopwy
OTOV UTIOAOYLOTH).

ApLlBuntikn emiAuon un ypappkng e€lowong. Oplopol - Xprowa Oswpnuata. MéBodol:
Syotopnong, Peudolg onuelov, Tépvouoag, Muller, yevikr emavainmuikn pEBodog (otabepou
onuelou), Householder (Newton-Raphson, Halley).

Eniluon cuotuatoc ypopukwy e€lowoswv. AneuBeiag pébodol (Amalowdn Gauss, LU).
EnavaAnmrikeg péBodol (Gauss-Seidel, Jacobi, SOR). AANeg uéBodol. EdbappoyEg: Yrohoylopdg
opilovoac mivaka, avtiotpodou mivaka, LOTWY Kot Wolodtavuopdtwy. Emiluon pun ypappulkwv
OUCTNUATWV.

Mpoogyylon cuvaptRoswy uLag LetapAntrc/cuvolou onueiwv: NapeuPoAr pe MOAUWVUNO, e AOYO
TIOAUWVU LWV, LE TIOAVWVU A KATA TUApata, pe spline. atwvopevo Runge. AplBunTikn mapaywylon.
Mpocappoyr] euBeiag ypapung oe mMelpapatikd dedopéva pe th pEBodo EAaxiotwy TeTpaywvwy.
Mpocapoyr] TOAUWVUULKAC, AOYOpLOULKAC Kol EKOETIKAG KAUTIUANG. ZUVTEAECTNG YPAUULKAC
OUOXETLONG.

ApBuntikr) oAokAnpwon. Kavoveg Tpameliou kat Simpson. Fevikoi tumot Newton-Cotes. MéBodot
Gauss (Legendre, Hermite, Laguerre, Chebyshev). MéBobog Clenshaw—Curtis. AA\eg péBodol.
AplBuntikn emtiAuon cuvnBwv Sladopikwy elowoswv. MéBodol Euler (explicit/implicit), Taylor,
Runge-Kutta 2n¢ kat 4n¢ taéng. Emiluon cuotnudtwy dtadopkwy eflowoswv a' Babuou. Emiduon
Sltadopkwyv flowoswv avwtepou Baduou.

AMa Bépata (evoelktika: FFT, elpeon aKpOTATWY CUVAPTNONG, K.a.)

(4) AIAAKTIKEX kox MAOGHXIAKEX MEGOAOI - AEIOAOT'HEH

TPOMOZ NAPAAOZHZ | Mpoowmo pe MPOoWIo
Mpoowrno ue mpoowno, E§ amootdoewg
eknaibevon Kk.Am.

XPHZH TEXNOAOTIQN | XpnotuomnoloUvtal UTtoAoyLOTEG KoL TTPoBOAEAG 0T
MNAHPO®OPIAZ KAI ENIKOINQNIQN | didaokahia, 0Ta epyacTrpLa KAL OTNV ETUKOWWVIN LE TOUG

Xprion T.M.E. ot Abaokadia, otnv | dortntég (Léow LotooeAibac/eclass padripartog kat email).
Epyaotnpiakn Eknaibeuan, otnv Enikowvwvia

LE TOUG (POLTNTES

OPIrANQZH AIAAZKAAIAZ
Meplypdpovtal  avaAuTikd o TPOMOG Kot 5 ,
uéobol Sibaokaliag. Apaotnpiotnta ®oprog EP yaoiag
AlaAééelg, Sepwvapla, Epyaotnplakry Acknon, E§aunvou
Aoknon [ebiou, MeAétn & avaduon AoléEerg 26
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6BAwoypapiag,  @povuotiplo,  Mpakuki | | Epyactnpakés ackfoelg otovg H/Y 26

(TortoO€tnan), KAwukry Acknon, KaAAreyviko Merém 73

Epyaatripto, Aabpaaortikn Sbaokalia,

EKTTOUSEUTIKEG ETILOKEWELS, EKTTOvNan UEAETNG

(project), Zuyypan epyacias / epyaciwv,
KaAAwtexvikn dnutoupyia, K.ATL.

Avaypd@ovtal ol Wpeg UEAETNG TOU @outnTh

yla kade padnotaxr Spactnplotnta Kadwe Kot
oL WPEG un kaBodnyoUUEVNG UEAETNG TUUPWVA

L€ TiC apyéc Tou ECTS 2Uvolo MaBrpatog 125
AZIONOTHZIH OOITHTQON
Meptypacpri e Stabikaociag agloAdynong H aflohoynon yivetat ota eMAnVIKA. OL poltntég

Mdooa AEordynone, MéSodot aEoAdynonc, ggetalovrtat |'<ou aEL?AoyouvraL'vpartta o€ eswp’)La Kol
Mapoppwriki 1 Suprepacuarti, Aokiuacia | UTIOMOVIOTIKES OLOKNOELG OTO HECO (TIPOALPETIKA) KOlL OTO
MoAdanAng Emtdoyri, Epwtriosig Suvroung TéA\o¢ Tou g€aunvou.

Anavtnong, Epwrtricelc Avamtuéng Aokipiwv,
Entidvon  [MpoBAnudtwv, [panti Epyaoia,
Exdeon / Avagopd, [pogopikr Eé€taon,
Anuoota Mapouaoiaon, Epyactnplakr Epyaocia,
KAwvikny  E&€taon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAMec

Avagépovtal pnta mpoobSloplouEva KpLtrpLa
aéloAdynong kat eav kat tou eivat mpocBaotua
Q70 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewvouevn BiBAoypapia:

*  Znuewvoels: https://raw.githubusercontent.com/sstamat/mybooks/main/numanal.pdf
¢ A. IMitooving, "Ewcayoyr omv ApBuntikn avaivon", ékdoon 2n, Exdooeig TGola. 2015.

¢ Steven C. Chapra, Raymond P. Canale, "ApiBunticég Mébodot yio Mnyavikovg", ékdoor 7n.

Exdooeig TCora. 2016.
¢ lwdavvng ©. apéing, "Yroloyiotikd Mabnpotikd", Exéooeic Kpitikn, 2021
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COURSE OUTLINE ®-152
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | #-152 | SEMESTER | SPRING
COURSE TITLE | Numerical Analysis
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures and programming exercises 4 5

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | special background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

Suggested:

@-151 Introduction to Programming
®-113 Mathematics for Physicists [

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.materials.uoc.gr/el/undergrad/courses/ETY213/
https://teleclass.materials.uoc.gr/courses/SEM4105/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will

1. know the basic numerical methods for solving computational mathematical problems and will be
able to develop complex computer programs in order to implement them.

2. be prepared for other computational courses in the curriculum.

3. be able to understand and apply other numerical methods to solve complex mathematical and
physical problems.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
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Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Solving complex problems

Development of scientific thinking

Use of libraries and multiple bibliographic sources
Search for resources and online lessons

Create notes and standalone study method
Implementation of research work

Manage time and deadlines

(3) SYLLABUS

Numeral systems. IEEE Standards for integer and floating point numbers. Computer representation of
numbers.

Numerical solution of a nonlimear equation. Definitions, useful theorems. Methods: bisection, regula
falsi, secant, Muller, fixed point, Householder (Newton-Raphson, Halley).

Systems of linear equations. Direct methods (Gauss elimination, Gauss-Jordan, LU). Iterative methods
(Gauss-Seidel, Jacobi, SOR). Other methods. Applications: calculation of the determinant of a matrix,
inverse matrix, matrix eigenvalues and eigenvectors. Numerical solution of systems of nonlinear
equations.

Function/set of points approximation: Interpolation of polynomial, rational, piecewise polynomial,
spline. Runge phenomenon. Numerical differentiation.

Least squares approximation: line, polynomial, logarithmic and exponential. Correlation coefficient.
Numerical quadrature. Trapezoid and Simpson rules. Newton-Cotes formulas. Gauss quadrature
methods (Legendre, Hermite, Laguerre, Chebyshev). Clenshaw—Curtis method. Other methods.
Numerical solution of initial value problems of first order ordinary differential equations (ODE).
Methods: Euler (explicit/implicit), Taylor, Runge-Kutta 2nd and 4th orders. Systems of ODEs. Higher
order ODEs.

Other topics (FFT, optimization, etc)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Computers and projector are used in teaching,
COMMUNICATIONS TECHNOLOGY | exercises and for communicating with students (through

Use of ICT in teaching, laboratory education, | the course website/eclass and by email).
communication with students

TEACHING METHODS
The manner and methods of teaching are Activity Semester workload
described in detgzl. ' Lectures 26
Lectures, seminars, laboratory practice, - -
fieldwork, study and analysis of bibliography, Programming exercises 26
tutorials, placements, clinical practice, art Study 73
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 125
STUDENT PERFORMANCE | The evaluation is in greek. The exam comprises questions on theory
EVALUATION | and programming exercises. The evaluation consists of (optional)

Description of the evaluation procedure mid-term and final written exams.
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Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography (greek):
[ ]

Notes (in greek): https://raw.githubusercontent.com/sstamat/mybooks/main/numanal.pdf
*  A.IMucoving, "Ewcayoyn oty ApiBuntikh avéivon", ékdoon 2n, Ekddceig TCiora. 2015.
®  Steven C. Chapra, Raymond P. Canale, "ApiBunticég Mé0odot yio Mnyavikovg", ékdoomn 7. Exdoceig

TC6Aa. 2016.

®  Jwdvvns 6. Pauédng, "Ymodoyiotikd Mabnuatikd", Ex66oeis Kpitikn, 2021
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NEPITPAMMA MAGHMATOz ®©-202

(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-202 EEAMHNO zMOYAQN | EAPINO
TITAOZ MAGHMATOZ | Etoaywyn otn 20yxpovn Quowkn |l
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEZ
QPEZ MONAAEZ
AIAAZKANIAZ

AlaAé€eLg 4 7
Aoknoelg 2

TYNOzZ MAOGHMATOZ | A

MPOAMNAITOYMENA MAGHMATA: | OXI

FNQ23A AIAAZKAAIAZ kau | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | OXI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH202/

MAGHMATOZ (URL) https://www.physics.uoc.gr/el/courses/3107

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd ArtoteAéopata

Me tnv enttuxf oAokApwaon tou pobnuatog o dotntic/Tpla Ba eival os Béon:

* Nayvwpilel ta aflwuata Kol TI¢ BOOIKEG CUVETELEG TNG £LO6IKN G Bewplag TG oxeTkOTNTAC.

*  Noa yvwpilel To CUCTOTIKA TOU TTUPAVA KAL TOV HNXAVLOUO GUVSEDNG TOUG.

*  Noneplypadel 1o Gavopevo TG padLlevépyeLag Kat TG aAANAETILOPATELG TNG AKTVOBOALOG
ME TNV VAN.

*  Noayvwpllel Ta oToXELWSN CWHATLA TTOU UTIAPXOUV OTOV KOO0 HaG Kal TG AAANAETILOpAOELG
TOUG.

®*  Noa AUvel oUVOEeTEG AOKNOELS LE EDAPUOYH TWV KALVOUPYLWY YVWOEWV.

®*  Na e€nyel ) 6oun Tou KOoUOU pog Bacl{OUEVOC OTN YVWOT TWV CTOLXELWSWV CWHATSLWY
TIOU TOV amoTteA0UV Kol TWV HETaly Toug aAAnAemibpdoewv.

FevikEG IKavOTNTES

*  Avtyetwrnion ouvOetwy MpoPAnuatwv Guotkic.

®  Avamtuén tng EMLOTNUOVIKAG OKEYNC.

*  Xpron tg BLBALOBAKNG Tou Ttavemiotniou Kot ToAAamAwY BLBALOYPOdIKWY TINYWV Ao To
Sladiktuo.

*  AvalAtnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWVY padnudtwv/SlaAééswv amd to
Sladiktuo.

®*  Anuloupyia onuelwoewv Kal e€olkelwaon e autovoun YEBoSo peléTnc.

®*  Juvepyaoia o OpMASEG.

*  Aloxeiplon Tou XpOvou Kal Tpnon MpoBecpLwy.
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*  [poaywyn tTng SNULOUPYLKAG, KPLTLKAG KOL EMAYWYLKNAG OKEYNG.

(3) MEPIEXOMENO MA@HMATOS

Elcaywyn otn Oswpia ™g ZXETLKOTNTOG
Abpavelakd cuotipata avadopadg, Hetacynuatiopol Lorentz. AldOTOAR TOU XpOVOU, GUOTOAN TOU
MrKouG. MeTaoXLOMOG TaxuTTWy. Evépyela, opun, evépyela npeplag. Metaoxnuatiopol evépyelag,
opung. @awodpevo Doppler. Kivnon cwpoatog und tnv enidpacn Suvaung. Aldomacn CWHATOG.
Qawopevo Compton. Ataypappata Minkowski.

Mupnviki Quokn

Ta CUOTATIKA TOU TIUPAVA £TCL OMIWG Ta EEPOUE orpepa. Mala kal péyebog Twv mupnvwv. H kolhada
Twv eguotabwv Tupnvwyv. Evépyela olvdeong muprva. Mupnvikd povtéla. Mupnvikr oxacn Kot
ouvtnén. Padlevépyela a, B kat y. To vetpivo. PadlopdeTplkny xpovoAdynaon. Mupnvikég avtldpAaoeLs.
Skedaon, evepyog Slotopr, péEon eleuBepn Swodpoun cwpatibiou. AléAeucn kal amoppodnon
oktwvoBoliog amnd ™mv OAN.

Elcaywyn otn ®duown ZTOLXELWS WY Zwpatdiwv
H «mpwtn owoyévela ocwpatidiwv UANg». Adpovia, PBapuovia, pecovia, Aemtovia. OL Téooeplg
oAAnAenidpdoetg. Nopot Siatinpnong. Ta K peoovia kal n «mopadofotntay. TUMUETpLa KAl vOuoL
Sdatripnong. Ta KOUAPKG KAl TO «XPpwHo» Toug. To «Kablepwuévo MPOTUTIO» KAl N EVIUTIWOLOKN
grtuyio tou. O popeic kat oL BAOLKEG LBLOTNTEC TWV SUVAUEWV.

(4) AIAAKTIKEZ KAl MAGHZIAKEZ MEOOAOI - AZIONOTMHZH

TPOMOZ NAPAAOZHZ | MpOowWTO UE MPOCWIO

XPHZH TEXNOAOTIQN | Emikowvwvia pe Toug GoltnTéG PEow LoTooeASag Labnpatog
NAHPO®OPIAZ KAI ENMIKOINQNIQN | kot pécw email.

OPTrANQZH AIAAZKAANIAZ | Apaotnplotnta ®doprog Epyaciag Eéaurivou
Alalé€elg 52 (wpeg)
Acoknoelg 26 (wpeg)
Melétn 97 (wpeg)
Z0volo Mabnpartog 175 (wpeg)

AZIONOTHZH OOITHTQN | H a§loAdynon Twv pottntwy yivetat ota EAANVLKA.

OL doutnteg/Tpleg e€etalovral kal aéloAoyouvTal Yypartd oTo
TéNoG Tou e€aprvou, OAAG Kl e TTPOOSOUG KATA T SLApKELa
Tou efaunvou.

(5) ZYNIZTQMENH BIBAIOTPADIA

1) Eloaywyn otnv Mupnvikry Quoikn, K. Krane, Ek60oelg GUTENBERG (2021)
2) Zuyxpovn Quoikn, A. Beiser, TunwBntw (2001)

3) ®uowkn: Baotkeg apyeg, Topog B. Halliday David, Resnick Robert, Walker Jearl, Ek600€Lg
GUTENBERG (2021)

4) "Ewoaywyn otnv Mupnvikn Quokn”, W.N. Cottingham & D.A. Greenwood, TunwBrtw (1992)
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(1) GENERAL

COURSE OUTLINE ®-202

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-202 SEMESTER | SPRING
COURSE TITLE | INTRODUCTION TO MODERN PHYSICS II
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
LECTURES 4 7
EXCERCISES 2
COURSE TYPE | A
PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:
IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH202/

https://www.physics.uoc.gr/en/courses/3107

(2) LEARNING OUTCOMES

Learning outcomes

Upon successful completion of the course, the student will be able:

* To know the axioms and basic consequences of the special theory of relativity.

*  To know the components of the nucleus and the mechanism that keeps the nucleus stable.

®* To describe the phenomenon of radioactivity and the interactions of radiation with matter.

* To know the elementary particles that exist in our world and their interactions.

* To solve complex exercises by applying the new knowledge.

* To explain the structure of our world based on the knowledge of the elementary particles
that make it up and the interactions between them.

General Competences

®* Collaboration in groups.

®  Solving complex physics problems.

* Development of scientific thinking.

® Use of the university library and multiple bibliographic sources from the internet.
* Search for resources, simulations and e-courses/lectures from the internet.

* Making notes and familiarizing themselves with an independent study method.
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* Time management and meeting deadlines.
®* Promotion of creative, critical and inductive thinking.

(3) SYLLABUS

Introduction to the Theory of Relativity

inertial frames of reference, Lorentz transformations. Time dilation and contraction of length.
Velocity transformation. Energy, momentum, rest mass energy. Transformations of energy,
momentum. Body movement under the influence of force. Particle splitting. Compton effect.
Minkowski diagrams.

Nuclear Physics

The components of the nucleus as we know them today. Mass and size of nuclei. The valley of
stable nuclei. Binding energy of the nucleus. Nuclear models. Nuclear fission and fusion.
Radioactivity a, B and y. The neutrino. Radiometric dating. Nuclear reactions. Scattering, cross
section, mean free path of a particle. Transmission and absorption of radiation by matter.

Introduction to Particle Physics

The "first family of matter particles". Hadrons, baryons, mesons, leptons. The four fundamental
interactions. The carriers and basic properties of forces. Conservation laws. K mesons and
“strangeness". Symmetry and conservation laws. Quarks and their "color". The established
“Standard Model" and its impressive success.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

TEACHING METHODS | Activity Semester workload
Lectures 52 (hrs)
Practices 26 (hrs)
Study 97 (hrs)
Course total 175 (hrs)

STUDENT PERFORMANCE | The student evaluation is done in Greek.

EVALUATION
UATIO Students are examined and evaluated in writing at the end of

the semester, but also with mid tern exams during the
semester.

(5) SUGGESTED BIBLIOGRAPHY

* INTRODUCTORY NUCLEAR PHYSICS, K.S. Krane, Wiley

®  PHYSICS, A. BEISER, Addison-Wesley Publishing

*  Fundamentals of Physics, Halliday David, Resnick Robert, Walker Jearl, Wiley

®* An Introduction to Nuclear Physics, W.N. Cottingham & D.A. Greenwood, Cambridge
University Press
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NEPITPAMMA MAGHMATOz ®©-204

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OY>IKH>

EMINEAO ZNOYAQN | MPOMNTYXIAKO

KQAIKOZ MAOHMATOz | @-204 EZEAMHNO ZMNOYAQN | Eapwo

TITAOZ MAOHMATOS | Khaoukri Mnxavikr |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES NIZTQTIKE
ToU padnuatog i.x. Atadééeig, Epyaotnplakec AGKNOeLG K.ATT. Av ot QPES s
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ MONAAEz
TUOTWTLKWY UOVASWV

ALoAEEELG 4 7

AoKNOELG 2

MpocVéote aelpéc av xpeLaotel. H opyavwan dtbéaokaliag kat ot
SL6AKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | levikoU YroPBdaBpou

yevikou untoBadpou,

£L6kov urtoBadpou, elbikeuang

VEVIKWV YVWOEWV, avarmtuéne Seélotitwv

MPOAMNAITOYMENA MAOHMATA: | OXI

TAQ2ZA AIAAZKAANIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3108
MAGHMATOZ (URL) | hittps://eclass.physics.uoc.or/courses/PH204/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AnoteAéopota
Meptypapovtal Ta padnoLaKd AITOTEAECUATA TOU UAINUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAWVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaN TOU UaduaTog.
SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou Twv Madnotakwy AoTEAEOUATWY yla KATe Eva KUKAO omoudwv oUupwva Ue to lAaioto

Mpoadvtwv tou Evpwnaikot Xwpou Avwtatng Eknaideuong

O Mepypapikoi Acikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiov lMpoadvtwv Awd Biou Madnang kat to Mapdaptnua B

MepiAnmtikog 08nyog ouyypaprc Madnolakwy AloteAeoudtwy

Me tnv erutux ohokAfpwon tou pabnpoatog o potntic/tpla Ba eival os Béon:

®*  Nayvwpilel AVoelg twv eflowoewv Tou NeUTWVA YL TUTTIKEG TEPUTTWOELS UOVOSLAOTATWY
kat tptdtaotatwy npoBAnuatwyv

®  Na katavoei tnv oxeon twv vouwv tou NeUutwva e Ta 0AokAnpwuata tne kivnong

®  Na gényel ti¢ aAdayég twv e§loWoewV Kivnong o€ Un adPaVELOKX CUCTHUATA AVOEPOPAC

*  Na yvwpilet tic lowaelc kivnong tng unxavikng Lagrange kat Hamilton

*  Na umopei va avamapayel To ouunepaocuata tn¢ Jewpliag Eekvwvtag anod toug FeueAlwdelg
VOUouUg

*  Na emtAvet ouvOeta mpoBAnuaTa UNXAVIKHG

®  Na epunveveL QUOLKA PALVOUEVX TTOU TTAPATNPEL yUPpW TOU
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FeviKEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWE QLUTEG avaypd@ovTaL oTo
Mapaptnua AutAwpartog kot mapatidevial akoAoUSwe) oe moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uaddnua;.

Avadlhitnon, avaAuon kat cuvieon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOQOPLWVY, UE TN XPrION KAl TWV amapaiTtnTwv 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyr) Oe VEEG KATAOTAOELG EniSelén Kowwvikng, emayyeAuatiknc Kot nOkr¢ urteuduvotntag
AnYn anopdoewv Kat evatodnoiag oe 9éuara @UAou

Autovoun epyaoia A0KNGN KPLTIKAG KL AUTOKPLTLKIG

Ouadikn epyacio Mpoaywyn tnG EAeUTepnGg, SNULOUPYLKNAG KL EMAYWYIKNG OKEYNG
Epyaocia o€ 6tedvég meptBaAdlov | ...

Epyaoia o€ lemiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnuikwv tbewv | ...

AvTeTWITLON OUVOETWY TIPOBANUATWY

Avamrtuén TnG EMLOTNUOVIKAG OKEPYNC

Xprion tng BLBALOBR KNG Tou mavemioTnpiou Kat moAAamAwWV BLRALOypadLKWY TTNywV
Avalntnon TNywv, TPOCOUOLWOEWV KoL NAEKTPOVIKWY Habnpdtwy amno to dtadiktuo
Anpoupylo CNUEWOEWY Kal AUTOVOUN HEB0SOG LEAETNG

Juvepyaoia og opAadeg

Ataxeiplon tou xpovou Kal mpoBeouLwY

(3) NEPIEXOMENO MAGHMATOZ

1. Nopot tou NeUtwva. Adpavelakd cuothpata avadpopas, apxr OXETIKOTNTAG, LovoSLaoTaTh
Klvnon, KNtk eVEPYELa KaL €pyo, Suvaplkn evépyela, Statnpntikég Suvapelc (1 eBdopada).

2. Kivnon kovtd og .oopporia. ApLOVIKOG TRAQVTWTAC, mocBUVOUEVOC TAAQVTWTAC, CUVIOVIOUOG,
TaAavtwtrg pe meplodikn Suvaun (1 eBdopaday).

3. Tplodiactata npoPAnuata. Pomr), otpodoppr], KEVIPLKEG SUVAUELG, Slathpnaon otpodopunc,
TPOXLEG O€ edio KEVTPLKWY SUVAUEWV (2 BSOUASEG).

4. Neplotpedopeva mhaiola avadpopds. Mn adpavelakd cuotripata avadopag, emttayuvon,
dawvopevn Baputnta, Suvaun Coriolis, ekkpepég Tou Foucault (1 eBSopadal).

5. JuoTApato MOAWY CWHATWVY. KEVTPO HATaG, OXETIKEC CUVTETOYUEVEC, CUOTNUA KEVTPOU palag,
£ANOOTIKEG KPOUOELG, TO TPOPANUA Twv SUo cwudtwy, mUpavAog, Oswpnpa Virial. (2 eBSopdadec).
6. Aaykpavliavi pnxavikn. Aoylopog petafBolwy, apyn tou Hamilton, e€lowoelg Lagrange,
edapUoyES, oOAoKANpwWHATA TNG Kivhong. (2 eBdouadec)

7. Xaptktoviavr pnxavikn. E§lowaoelg Hamilton, Bewpnua Noether . (1 eBSopdda)

8. Ytepead owpata. Neplotpodn yupw amnd otabepod atova, kKUpLoL AEOVES adPAVELAS, POTIEC
abpavelog, ywvieg Euler, e€lowoelg Euler. (3 eBdouddeg).

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ MNAPAAOZHZ | Mpoowrto Ue MPOoWIo
lMpdowrno ue npéowrno, E§ amootaocews
eknaibeuon KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug pottntég péow eclass oeAibag

NAHPO®OPIAZ KAI EMIKOINQNIQN | pabnpatog kat péow email.
Xprion T.I1.E. otn Albackalia, otnv
Epyaotnpiakr Ekmaibeuan, otnv Enkowvwvia
LLE TOUG (POLTNTEG

OPIrANQZzH AIAAZKAANIAZ
Meplypdpovtar  avaAuTikd o0 TPOmoG  Kal , ®doprog Epyaociag
uéobot Sibaockaliac. Apaotnpiotnta Efaurivou
AaAé€eg, Zepwvapla, Epyaotnpiakn Aoknon, -
Aogknon  [lediou, MeAétn &  avdAuon AtoAegeLg 52
BiBAoypapiag,  @povriotiplo,  lMpaKktikr AoKNOELG 26
(Torto9€tnon), KAwiwkry Aoknon, KaAArexviko MeAétn 97
Epyaotripto, Aadpaotikn Sibaokadia,
EKTOUSEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG
(project), Suyypacpn epyaciac / epyactwv,
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KaAAwteyvikn énutouvpyia, k.Am.

Avaypdpovtal ot wpeg UEAETNG TOU @oLTnTh
ya kade padnolakn Spactnplotnta kadwe Kot
oL WPEG N KaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

Juvolo Mabnuatog 175

AZIONOTHzIH ®OITHTQN
Meptypacpn tng dtadikaaiac aéloAdynang

Mwooa AéoAdynong, MéBobdol aétoAdynang,
ALQUOPPWTIKA 1) SUUIEPAOUATLIKY, Aokiuaaia
MoAdarAng  Emidoyrig, Epwrtricels SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Entiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9ean / Avagopd, [lpogopikn Eé€taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntda mpoobSloplouEva KpLtrpLa
aéloAoynanc kat eav kot mou eivat mpooBaotua
Qo TOUG POLTNTEG.

H aflohdynon yivetal ota eAAnVIKA (eKTOG Twv doltnTwv
Erasmus). Ot dottntég e€etalovral kal agloAoyouvtal
ypamta oto téAog tou g€apnvou. EmumAéwv mpoodépetal n
Suvatotnta va SouAéPouv eva BEpa TG EMAOYN G TOUG
(oxeTIKO pe TNV UAN TOU HaBrpaTog) Kot vo To
TIAPOUGLACOUV OTO TENOG TOU EQUNVOU E La TpodopLKn
napouciaon. Oool GUUUETEXOUV TaipvouV UKpo bonus
edooov gxouv mpoBLBactiuo Babud.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

1. «KAaoiky Mnxavikry», TWB Kibble, Metadpaon: M. Aftoag, A. Sap&eAng, MAVEMLOTNULOKES

Ekddoelc Kpntng, 2012

2. «@ewpnTiki Mnxavikn», I. A. Xatindnuntpiou, Ekdooelg MNayxoudn (2000) (2 Teuxn)
2. «Eloaywyn otn Oswpntik Mnxavikn», K. X. Talykavog, Ek6ooelg AB. ZtapolAng (2004)

3. «@ewpnTik Mnxaviki», Schaum's Outline Series, M. R. Spiegel, Metadpaon: I. A. Xat{nayarmiou,

Erupélela: T. . Namadomnoulog, EXNI, ABrva, 1985

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:

MOAIM NANENIZTHMIOY KPHTHZ

169



B5. Mepypappota Mabnuatwy Tunpa Quokng

COURSE OUTLINE ®-204
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-204 | SEMESTER | Spring
COURSE TITLE | Classical Mechanics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_IAOCIIJ{I:I:G SRERIE
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/el/courses/3108
https://eclass.physics.uoc.gr/courses/PH204/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Find solutions of Newton's equations for typical cases of one-dimensional and three-
dimensional problems

® Understand the relationship between Newton's laws and the integrals of motion

®  Explain changes in the equations of motion in non-inertial reference systems

® Use Lagrange and Hamilton equations of motion

®  Reproduce the conclusions of the theory starting with the fundamental laws

® Solve complex problems of mechanics

® Interpret natural phenomena observed around them

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
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Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Others...

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Solving complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons
Create notes and standalone study method

Collaboration in teams
Implementation of research work
Manage time and deadlines

(3) SYLLABUS

1. Newton's laws of motion; inertial frames of reference; relativity principle; 1D kinematics; work,

potential energy, conservative forces (1 week)
2. Oscillations: simple harmonic motion, damped oscillations, resonance, driven damped

oscillations (1 week)

3. 3D kinematics. Torque, angular momentum, central forces, conservation of angular

momentum, orbits (2 weeks)

4. Rotating frames of reference. Non-inertial frames, acceleration, apparent gravity, Coriolis force,
Foucault pendulum (1 week)

5. Many-body systems. Center of mass, relative co-ordinates, the centre-of-mass frame, elastic
collisions, two-body problem, rockets, Virial theorem (2 weeks)

6. Lagrangian mechanics. Calculus of variations, Lagrange equations, integrals of motion

applications (2 weeks)

7. Hamiltonian mechanics. Hamilton's equations, Hamilton principle, Noether’s theorem (1 week)

8. Rigid bodies. Rotation about an axis, principles axes of inertia, calculation of moments of
inertia, Euler angles, Euler equations (3 weeks).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students
TEACHING METHODS
The manner and methods of teaching are Activity Semester workload
described in detail. Lectures 52
Lectures, seminars, laboratory practice, -
fieldwork, study and analysis of bibliography, Practices 26
tutorials, placements, clinical practice, art Study 97
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS
Course total 175
STUDENT PERFORMANCE | The evaluation is done in Greek (except the Erasmus
EVALUATION | students that are given an exam in English). Students are
Description of the evaluation procedure examined and evaluated in writing at the end of the
Language of evaluation, methods of semester. In addition, they are offered the opportunity to
evaluation, summative or conclusive, multiple | Work on a topic of their choice (related to the course

MOAIM NANENIZTHMIOY KPHTHZ

171



B5. Mepypappota Mabnuatwy

Tunpa Quokng

choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

material) and to present it at the end of the semester with
an oral presentation. Those who participate get a bonus of
one unit if they have a promotionable grade.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. "Classical Mechanics", T. W. B. Kibble, and F. H. Berkshire, 2004, Imperial College Press.
2. "Classical mechanics", J. R. Taylor, 2005, University Science Books.
3. "Analytical Mechanics", G. R. Fowles and G. L. Cassiday, 2004, Brooks Cole; International edition

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-212

(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKH2
ENIMEAO ZMOYAQN | NMPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-212 | EZAMHNO ZMOYAON | Eapwé
TITAOZ MAGHMATOZ | Atxpopikég EElowoetg IT

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVAOEG QITOVELOVTOL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuatog .. AtaAééeic, Epyaoctnpiakéc AoKroetg K.ATt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaToS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIAAZKANIAZ
TUOTWTLKWVY LOVASWV
ALoAEEELG 4 7
AoKNOELG 2

MpooVéote aelpég av xpeLaotel. H opyavwan dtbéackaliac kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | A

yevikou unoBadpou,

£L6Lkov urmoBadpou, elbikeuang
VEVIKWV YVWOEWV, avamtuéne Seélotitwv

MPOAMAITOYMENA MAOHMATA: | NAI

FAQZ:A AIAAZKAAIAZ ko | EAAHNIKH H ATTAIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
®MOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH212/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3109

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoparta
Meptypdpovral Ta LadnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAriAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPwWanN ToU Uadiuatog.

JuuBouleurteite to MNapaptnua A
O Mepypapn tou Enutébou twv Madnotakwy ATOTEAEOUATWY yLa KATe Eva KUKAO omoudwv aUupwva ue to lAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatne Ekmaibevang
= Meptypapikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

= MeptAnmtik6g O8nyog cuyypaprnc Madnolakwy AloTteEAeoudTwY

Me tnv emtuyr oAokAnpwaon tou padnuatog o ottntic/tola Ja eival os 9éon:

*  Na avayvwpilel ta Stapopetika €i6n UEPIKWVY SLAPOPIKWY EELOWOEWV

®  Na emiAéyel Tnv owotn ugBodbo eniAvang avaloya ue t popen tng eficwonc

*  Na gényei nwc puetappaletol Eva QUOLko TpoBAnua oe Stapoplikr) €lowon Kot UE TIG
QVAAOYEC OUVOPLAKEG CUVINKEG

*  Noa avayvwpllel mwW¢ KAVOUE MTPOCEYYIOELG WOTE VO UETAPPAOOULUE EVA PUOLKO TTIPOBAnua
O€ UL OXETIKA EUKOAN Slapopikn eéiowaon.

*  Noa katavonoetl thG LeFOS0UC UEAETNG TWV ELSLKWV CUVAPTHOEWVY KAl ThV XPHion ToUG 0TV
entidvon diapopikwy eélowoewv. Na uadel va xpnowuormolei ta BiBAia ue 1610tnTeg TwWV
ELOLKWY TUVAPTIOEWV.

*  Na Avver ouvieta npoBAnuata @uatknic
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FeviKEG IKOVOTNTEG
AauBavovtag urtoyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VO EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhitnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTO!
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwViknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Yéuata pulou

Autoévoun epyaoia A0KNON KPLTLKIG KOt QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn tnG EAeUTePNG, SNULOUPYLKAG KL EMAYWYIKNG OKEYNG
Epyaoia oc 6tedvég meptBdAdov | ...

Epyaoia o€ Stemiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnukwv tbewv | ...

Katavonon tou nwg Petadpaloupe kabnuepva mpoBARUaTa o€ LoBnUaTKA TpoBARUaTA (LEPIKWV
Sladopkwy e€lowoewv)

Katavonon tou mwg amAomnoloU e Ta TPOoBARLATA VLA VO UTOPECOULE VAL TAL AUCOULE.
AVTIETWTTLON OUVOETWVY MPOBANUATWY

Avamtuén Tng eMLOTNUOVIKNAG oKEDNG

Xprion tng BLBALOBN KNG Tou mavemioTniou Katl mToAAAmAWY BLRALOypadLKWY TINywV
Avalntnon mnywv, Kat NAEKTPOVIKWY Ladnuatwy amno to dtadiktuo

Anpoupylo CNUELWOEWY KAl AUTOVOUN UEBOSOG LEAETNG

Juvepyaoia og OpASES

YAormoinon peuvNTLKWY EPYACLWV

Alaxeiplon tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

1. Mepkég SLapopIkeS eELOWOELS YWPLLOUEVWY UETAXPBANTWV. MEPIKES SLOHPOPIKES
eflowoelg Ywplldopevav uetaBAnTwv. Ot e€lowoelg kopatoc, Laplace kot BepuoTnTog.
APYIKEG KL OUVOPLAKEG GUVOTIKEG TTOV 081YoDY 6 PLoVASIKY] AVoT). To map&Selyua g
TOAOVTEVOUEVTC XOPSTIC.

2. Oewpio Sturm-Liouville, oelpég Fourier. IIpofANUATX GLVOPLOKWY TLUWY YL GUVT)OELG
Slxpopikeg e§lomoelg: Bewpia Sturm-Liouville. Ta faoikd Bewpripato Tov TTPOPAUKTOC
8LOTIUWY. OeueAlwOT) HEOW TEAEOTWV. ISIOUOPPX TTPOPANUATA IBLOTIUWY. AVXTITOYUATO
o€ TTAY|PT] CLOTIUXTX LELOCVVXPTIOEWVY. Lelpeg Fourier.

3. O e€lowoelg kopatog, Laplace kot Bepudtntag oe memepaouéva ywpia. H
novodidotatn eiowon BepudTnTog (YO&N HETAANKNG TTAKKOC O AOVTPO UNSEVIKYC
Bepuokpaciag, amoKXTAoTHGT) BEPUIKTG LOOPPOTIIAG 08 AUPITAEVPX LOVWUEVO TolY0). H
S8lotatn e€iowon Laplace oe KapTteolové, TTOAMKEG GUVTETAYUEVES KAL 1] TPLOSLAOTATN
eklowon Laplace 0g 0QIPIKES CLVTETAYUEVEC (TO NAEKTPLIKO TIESI0 GTO ECWTEPIKO
TETPAYWVOD, KUAVSPLKOV TTUKVWTY|, 0QALPKOD TTVKVWTT). H StSt&otatn kupatikY| e€lowon
oe KapTeolaveg, TTOMKEG GUVTETHYUEVES (TRAXVTWOELS TETPOYWVIKOD, KUKALKOD
TOUTTGVOV). TIPOPAUATH UE UT) OUOYEVEIC CUVOPLXKES GUVOTKEG.

4. O e§lowoelg kopatog, Laplace kot Beppdtntac o amelpa ywpio. Enéktoomn g
Baoknc Bewpiag o TPOPANUXT IBLOTIUWY UE GLVEXEC PAOUA. O UETAOXNUATIOUOC
Fourier. H e€iowon Bepudtntog o dmepo 1) nuidmepo Sikotnua. H cuvdptnon eE€NEng
Tov Bepuokpactakov mediov. H kupatikY) e€lowon oTo dmelpo eminedo.

5. Mn opoyeveic Sla@opikeg e€lomaelg: Lvvaptnon Green. IIpoPAUXTA GUVOPLOKWY
TLUQV YL Y1) OUOYEVEIC SLa@OPLKES EELOWOELG. OPLOUOG KO KXTOAOKEVY] TG CUVAPTNONG
Green ylo ouvn0elg Slxpopikeg e€lowaoelc. H uébodog tng ovv&ptnomng Green ylx UEPIKEG
Slx@opikeg e§lomaelg. Zuvaptnoelg Green oe MEMEPAOUEVA YwpPIK.

6. El81kéc ouvaptnoelg g Mabnuatiknig ®uoikng. H évvola TG yeVWnTpLag cuvapTnong
KOL TV XvaSpoukwy oxéoewv. ITIodvwvvua Legendre kot Bessel Kot VTTOAOYIOTIKES
TEYVIKEG.
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(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIOAOTH:H

TPONOZ NAPAAOZHZ
lMpoowrto pe npoowrno, EE amootdoews
eknaibevon KA.

Mpoowmo Ye MPOCWTIo

XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.I.E. otn Abaokadia, otnv
Epyaotnpiakr Eknaibeuan, otnv Enkowvwvia
UE TOUG (poLTNTEG

Emikolvwvia pe toug doltnTég Héow LotooeAidag pabnuatog
Kol péow email.

OPTANQZH AIAAZKAAIAZ

Meplypdpovtar  avaAutika o0 TPOmMOG Kot
uéBobol Sibaokaliag.
AaAééelg, Sepwvapla, Epyaotnplakrn Aocknon,
Agknon  [ediou, MeAétn &  avdduon
BiBAwoypapiag, @povriotipto, Mpaktikn
(Tomo¥€tnan), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaotikn Stbaokalia,
EKTTOULOEUTIKEG ETILOKEWELG, EKTOvnon UEeAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikn Snutoupyia, K.A.

Avaypdpovtal ot wpeg UEAETNG ToU outnTh
yla kade padnoiakn Spactnplotnta kKadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE TIC apxEg Tou ECTS

, ®doprog Epyaciag
Vi) a
paoctnplotnTa T
AloAEEELG 52
ACKNOELG 26
MeAétn 97
JUvolo MaBrpatog 175

AZIONOTHzIH ®OITHTQN
Meptypacpn tng Stadikaaoiac aéloAdynong

Mwooa A&oAdynong, MéSobor aétoAdynong,
Alapoppwtiky 1 Suunepacuatiky, Aokiuacia
MoAdarmAng Emtdoyrig, Epwtricels SUvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Emtiduon  MpoBAnudtwy, T[pant) Epyaoia,
Exdeon / Avagopd, [pogopikn E&taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAweyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPooSLOPLOUEVA KPLTHPLAL
aéloAdynonc kat eav kat ou ivat mpooBactua
QIO TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnVika n ayyAkd. Ot pottntég
e€etalovral Kat afloAoyouvTal Yparmtd oTo TEAOG Tou
e€apunvou, aAld Kal pe mpoodoug KaTA TN SLApKELD TOU
egapnvou.

Y& elOIKEG MEPUTTWOELG KoL OTAV XPELALETAL, YIVETAL KaL
CUUTANPWUATIKA TtpodopLkA €€Taan.

Ol e€eTdoeLC {NTOUV Ao TOUuG doLTNTECG TNV TANPN Alon
QUTOVOUWV TiPoBANUATWY, Tou eival SltapBpwuéva oe oelpd
OO0 EPWTNOELG WOTE Vo kKaBodnyouv Toug doLtnTEG.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

McGrawHill

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:

L. Tpayavdg, Mepkeg Alapopikeg ESlowoetg, ITovemotnuiakes EkSdoelg Kpnng (2001).
Brown, J., Churchill, R., Fourier Series and Boundary Value Problems (5th ed.),
(1993).
L. Bépyadoc, MabOnuatikég MéBodol dvoikic, OEAB (1986).
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COURSE OUTLINE ®-212
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-212 | SEMESTER | Spring
COURSE TITLE | Differential Equations IT
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded | TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSETYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | YES

LANGUAGE OF INSTRUCTION | GREEK OR ENGLISH

and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH212/

https://www.physics.uoc.gr/en/courses/3109

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A
[ ]

Appendix B

®  Guidelines for writing Learning Outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Upon successful completion of the course, the student will be able to:

* Distinguish different types of partial differential equations

®  Choose the correct solution method depending on the type of the equation
® Understand how physical problems are translated into differential equations and with

® proper boundary conditions.

® Learn how to do approximations in order to simplify the problems to be solved.

® Learn the methods of study of special functions and their uses in solving partial differential
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equations. Learn how to use reference books on special functions.
®  Solve complex physics problems involving differential equations

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment | .....

Working in an interdisciplinary environment Others...

Production of new research ideas | ...

Learn how to translate everyday problems in mathematical problems (partial differential equations)
Learn how to simplify problems.

Learn how to troubleshoot complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Implementation of research work

Manage time and deadlines

(3) SYLLABUS

1. Partial differential equations of separable form. Partial differential equations of separable
form. The wave equation, Laplace’s equation, the heat equation. Initial and boundary conditions
leading to unique solution. The example of vibrating string.

2. Sturm-Liouville theory, Fourier series. Boundary value problems for ordinary differential
equations: Sturm-Liouville theory. The basic theorems of the eigenvalue problem. Consideration
through operators. Singular eigenvalue problems. Eigenfunction expansions. Fourier series.

3. The wave equation, Laplace’s equation, the heat equation on bounded regions. One-
dimensional heat equation (cooling of a metal plate in a bath of zero temperature, thermal
equilibrium of a thermally insulated wall). The two-dimensional Laplace’s equation in Cartesian,
polar coordinates and the three-dimensional Laplace’s equation in spherical coordinates (electric
field inside a square, cylindrical capacitor, spherical capacitor). The two-dimensional wave
equation in Cartesian, polar coordinates (vibration of a rectangular, circular membrane).
Problems with non-homogeneous boundary conditions.

4. The wave equation, Laplace’s equation, the heat equation on unbounded regions. Extension of
the basic theory to eigenvalue problems with continuous spectrum. Fourier transformation. The
heat equation on the infinite or semi-infinite interval. The evolution function of the temperature
field. The wave equation on the infinite plane.

5. Inhomogeneous differential equations: Green’s functions. Boundary value problems for
inhomogeneous differential equations. Definition and construction of the Green’s function for
ordinary differential equations. The method of Green’s function for partial differential equations.
Green’s functions for bounded regions.

6. Special functions of Mathematical Physics. The notion of generating function and recursion
relations. Legendre polynomials and Bessel functions: basic properties and computational
techniques.
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(4) TEACHING and LEARNING METHODS - EVALUATION

Use of ICT in teaching, laboratory
education, communication with students

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course
COMMUNICATIONS | website and by email.
TECHNOLOGY

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography, tutorials, = placements,
clinical  practice, art  workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Activity Semester workload
Lectures 52
Practices 26
Study 97
Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem  solving, written  work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek or English. Students are
examined and evaluated in writing at the end of the
semester, but also with mid-term exams during the

semester.

In special cases, and if needed, an oral examination is

performed.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

- Related academic journals:

1.Trahanas, S., Partial Differential Equations, Crete University Press (2001).
2. Brown, J., Churchill, R., Fourier Series and Boundary Value Problems (5th ed.), McGraw-Hill (1993).
3. Vergados, |., Mathematical Methods of Physics, OEAB (1986).
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NEPIFPAMMA MAGHMATOZ ®Y2-253
(1) FENIKA
IXOAH | Ostikwv Kal Texvoloylkwyv Emotnuwv
TMHMA | Quowkng
EMINEAO XNOYAQN | Mpomtuxlako
KQAIKOZ MAGHMATOZ | ®Y:-253 | EZAMHNO ZMOYAQN | Eapwo
N OT MACMATO: EL’oavwvn OTNV EMLOTAMN S€60UEVWY KAL TN UNXAVLKA
pabnon I
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTIKEG LOVASOEG QTTOVELLOVTOL OE OLAKPLTA UEPN EBAOMAAIAIES
ToU padriuatog m.y. AtaAééeig, Epyaotnpiakéc Aoknoeis k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC AITOVELOVTAL EVIALN VLA TO OUVOAO TOU UadrUaTog MONAAEZ
. . , . AIAAZKAANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog ko To dUVoAO Twv
TILOTWTLKWVY LOVASwV
6 6

MpocV<ate aelpec av xpelaotel. H opyavwan Stbéackaliac kat ot
SL6aKTIKEC UETOHOL TTOU XPNOLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | levikoU uttoBaBpou, avamtuéng delotitwy

yevikou urtoBadpou,

£L6koU uroBadpou, elbikevang,
YEVIKWV YVWOEWY, avantuéng Seélotrtwv

MNPOAMAITOYMENA MAGHMATA: | ®OY2-252

TAQZZA AIAAZKAAIAZ kot | EAAnVIKA Kot AyyALKG

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI ZE | Nau
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3203
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta
Meptypdpovtal Ta LadnoLaKd ATOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU Uadiuatog.
SuuBouleuteite to Mapaptnua A

O Mepypapn tou Enutébou Twv Madnotakwy ATOTEAECUATWY yLa KATe Eva KUKAO omoudwv aUppwva Ue to lAaioto
Mpoodvtwy tou Evpwriaikou Xwpou Avwrtatng Ekmaibevang
Meptypapikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

MeptAnmtikog 08nyog cuyypapnc Madnolakwy AloteEAeoudTwy

O okomdg autol Tou PaBrHaToG, WE TPOoG Ta LoBNoLaKA amoTeAéopata, elval va poodEpeL
ELOAYWYN OTLG BAOLKEG EVVOLEG KaL TAL CUYXPOVA UTTOAOYLOTIKA EpyaAEia TNG EMLOTAUNG TWV
Sedopévwy (data science), TG KNXAVIKAG LaBnong (machine learning) pe éudacn ota veupwvika
6iktua (deep learning), katd TpOMO KATAVONTO Kal e LeBOSOUC evepyoU g HaBnong, oToug hoLTtNTES
tou Tunpatog Auotkig. To LABN A ETIKEVTPWVETL 0 UTIOAOYLOTIKEG (hands-on) ebappoyEg Twy
UeBOS WY autwy (Ue xprion YAwaooag mpoypappatiopol Python, o urtoAoyLlotiko reptBaiiov
Keras/TensoFlow). Ot dottntég/dottritpieg pabaivouv BaoikeES LaOnpATIKES (KOl UTTOAOYLOTIKEG)
€VvoLeG Kal peBoOdoug e Eudacn otnv avadelfn cuoxetioewv pe Evvoleg Kal peBodoug Ppuatkng, Kot
eknodevovtal o€ oUyxXpova UTIOAOYLOTLKA epyOAEia KoL YAWOOEG Tpoypappatiopou (Python, Jupyter
Notebooks, cUyxpovo ML / DL Aoylopiko). To padnua Ba mpoodEpeL KOVOTOUO TIPOOTTTIKH VLo TO
niebio ¢ emoTAUNG Se60UEVWY KAl TWV HEBOSWY PNXAVIKAG LABnong, yia tny mpowOnaon tng
KATOvONaong Tou puoLkol KOGHOU KaBwE Kol TV avolytwy mpoPAnUdtwy ota cuyxpova redia
ETULOTAUNG KoL TEXVOAoyiag, ota omoia oL pottntég/pottritpileg tou Tunuatog Muoikig sival os Bgon
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VO GUVELODEPOUV ETLOTNUOVIKA.
Ta kUpLa LOONOLOKA AMOTEAECHATA TOU HABNUOTOC ETUKEVTPWVOVTAL 0T 0koAouBa:

*  [vwon Twv BOOLKWV XaPaKTNPLOTIKWY KoL TWV SUVOTOTATWY TG EMLOTAUNG SeS0UEVWY Kat
TWV VEUPWVIKWV SIKTUWV, KaBwe kat pebBodwv «Babidg uadnong» (deep learning) - mwg
edappolovral yla tnv eniAucn mpoPANUATWY Kal Twg uAomtolouvtal o §tadopeg
OPXLTEKTOVLKES VEUPWVIKWVY SIKTUWV.

*  Katavonon Twv MAEOVEKTNMATWY aAAA Kal Twv aduvatwy onueiwv dtadopwy
OPXLTEKTOVLKWV VEUPWVLKWYV SIKTUWV Kal HeBOSwV «BadLag uabnong» kat mwg péBodol amnod
™ Quoikr BonBolv otnv e€€ALEN Tou mediou.

e Katavonon olyxpovwv HeBodwv generative A.l., 6mwg variational autoencoders,
autoregression models, kat diffusion models.

e Avamtuén umoAoyLoTIKwY SeELOTATWYV Tou elval amapaitnTeg yia tn Snloupyila mponyuévwy
edapuoywv.

e JUykpLlon Kal afloAoynon uebodwv «Bablag padnong».

¢ Katavonon mpoodatwy EPEVVNTIKWY TACEWVY Kal EPAPUOYWV.

Fevikég IKavOTNTES
ANouBavovtag urmoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTEG aVaypa@povVTaL OTO
Mapaptnua AutAwpatog kot napatideviar akodoudwc) o mota / TTOLEG Ao AUTEG ATOOKOTEL TO Uadnua;.

Avaintnon, avaiuon kot oovdeon SeSouévwy Kot SXeSLaoUOG kat Staxeiplan Epywv

TIANPOOPLWY, UE TN XPHON KAl TWV amapaitnTwy 2eBa0U0G OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg oto uoiko rieptBaAlov

lMpooaployn o€ VEEG KATAOTAOELG Emtibeién kowwvikg, emayyeAuaTikng ko ndkrig ureuBuvotntag
AnyYn anopacewv KkaL evatotnaiag og Yéuata @uAou

Autovoun epyaoia AOKNON KPLTIKIG KOl QUTOKPLTIKAG

Ouadikn epyaocio Mpoaywyn t¢ EAeUTepnNS, SNIULOUPYIKIG KAL ETAYWYLKIG OKEYNS
Epyaoia o€ 6tedvég meptBaAdov L.

Epyaoia o€ Stematnuoviko neptBailov AMeg...

lMapdywyrn VEwV EPELVNTIKWV LOEWV ...
*  AvdAuon kal oUvBeon §edopévwy peyaing KALpakag kot TAnpodopLwy, LE T Xpron Kat

TWV QIaPALTNTWY TEXVOAOYLWV.

*  [lpocapuOoyr O€ VEEC KOTAOTAOELG (OMTWE AUTEC TTPOKUTITOUV o TNV e€EALEN TwV
EMLOTNHOVIKWY TIESiwVY Kal Twv maldaywykwyv pebodwv).

*  AQPn anoddacewv (emAoyr) LOVTEAWY, ETIAOYT TIAPAUETPWY) .

e  Autoévopun gpyaocia aAld kat aAAnAemnibpacn pe cupdoltnTé/ocupudoLTHTPLEC.

*  Epyoaoia og Siemotnuovikd reptBariov.

*  Nopaywyr VEWV EPEUVNTIKWYV LOEWV.

(3) NEPIEXOMENO MAGHMATOZ

*  EPSGopada #1: Setting-up the computing environment. Introduction to neural networks
(NNs). Main concepts and essential math for data science, machine learning, and deep
learning.

*  EBSopada #2: Introduction to artificial neural networks (ANNs) with Keras/Tensorflow.
*  EPBSopada #3: Training Deep NNs.

*  EPBSopada #4: Applying NNs to approximate (“learn”) math functions. Dense FeedForward
Neural Nets.

*  EPBSopada #5: Convolutional Neural Nets (CNNs).
*  EPBSopada #6: Predicting Sequences using Recurrent NNs (RNNs).
*  EBSopada #7: Applications using Recurrent NNs (RNNs).

*  EPBSopada #8: Representation Learning using Autoencoders.
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*  EPBSopada #10: Embeddings.

generative models.

*  EPSopada #9: Variational Autoencoders (VAEs).

*  EPBSopada #11: Generative Deep Learning methods.
*  EPSopada #12: Natural Language Processing. Word embeddings.

*  EPBSopada #13: Overview of Diffusion Models. Translating partial differential equations to

(4) AIAAKTIKEE ko MAOHZIAKEE MEOOAOI - AZIONOTHEH

TPOMNOZ NAPAAOzHZ
Mpéowro pe npoéowrno, EE anootdoews
eknaibeuon K.Am.

Mpoowmno pe MPOowIo

XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.I1.E. otn Alsackalia, otnv
Epyaotnpiakn Eknaibeuan, otnv Entkovwvia
LLE TOUG QOLTNTEG

Xprion T.N.E. otn AdaokaAia: aAANAETUS pAOTIKO
Tieplexopevo (kaBe) Slaleéng os Jupyter Notebooks, pe
XpNon yYAwaooag nmpoypappatiopol Python, o urtoAoyLotiko

nieptBarAov Keras/Tensorflow.

Emkolvwvia e Toug doltnTtég péow e-mail.

OPTANQZH AIAAZKAAIAZ

Meptypdgovrar  avaAutikd o TPOmog Ko
uedobol Sibaokaliag.
AaAé€elg, Seuwvapta, Epyaotnplakri Acknon,
Acgknon  [ediou, MeAétn &  avdAuon
BiBAwoypapiag, @povriotrplo, Mpaktikn
(Tormo¥€tnan), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaotikn Sibaokalia,
EKToULSEUTIKEG ETILOKEWELG, EKTOvnon peAETng
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikn Snutoupyia, K.A.

Avaypd@ovtal oL wWpeg UEAETNG TOU @oLTnTh
yla kade padnoiakn Spactnplotnta kKadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE TIC apxEg Tou ECTS

Apaotnpiotnra

®doprog Epyaciocg

Aalé€elc (SladpaoTikn
S6aokalia)

13 x 3 wpeg/SLdle€n = 39

MeA£€Tn katl avaluon
BBAoypadiag

13 x 3 wpeg/dlale€n = 39

Aoknoelg (Homeworks)

5 x 6 wpeg/homework = 30

EKTiOVNON HEAETNG
(Project)

1x42 wpeg=42

YUvolo Mabnpatog

AZIONOlHzIH ®OITHTQON
Meptypacpn tng Stadikaciag aéloAdynang

Mwooa AéoAdynong, MéSBobdot a&loAdynang,
Alauoppwtiky 1 Suunepacuatikr, Aokiuaoia
MoAAarmAnc  Emtdoyrig, Epwrtrioels  Z0vtounc
Anavtnong, Epwrtrioels Avarmtuéng Aokuiiwy,
Eniduon  MpoBAnudtwy, [panty Epyaocia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoic,
KAwikn  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtatl pntd TPOCSLOPLOUEVA KPLTHPLXL
aéloAdynong kat eav kat tou eivat mpooBaoiua
Q70 TOUG (POLTNTEG.

A) Epwtnoelg Zuvtoung Andvtnong (otn Slapkela Tou

padnuatoc) [ouvoAikd 12 povadeg/100]

B) Mparmtég epyacieg [homework assignments] (cuvoAwka 5

gpyaoisg, 50 povadeg /100)

I Ekrovnon pehétng [project] (38 povadeg/100)

(5) ZYNISTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

Geron (O’Reilly editions,

“Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 3rd edition” by Aurelien

https://www.oreilly.com/library/view/hands-on-machine-learning/9781098125967/ ).

- Juvar) EMOTNUOVIKA TIEPLOSIKA:

https://arxiv.org/abs/1608.08225

"Why does deep and cheap learning work so well?” by H. W. Lin, M. Tegmark, D. Rolnick (2017)

“An Introduction to Variational Autoencoders” by Diederik P. Kingma and Max Welling_
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https://arxiv.org/abs/1906.02691

“Diffusion Models: A Comprehensive Survey of Methods and Applications” by Ling Yang, Zhilong
Zhang, Yang Song, Shenda Hong, Runsheng Xu, Yue Zhao, Wentao Zhang, Bin Cui, Ming-Hsuan Yang
(2023) https://arxiv.org/abs/2209.00796

“GenPhys: From Physical Processes to Generative Models” by Z. Liu, Di Luo, Y. Xu, T. Jaakkola, M.
Tegmark (2023) https://arxiv.org/2304.02637v1
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(1) GENERAL

COURSE OUTLINE ®Y2-253

SCHOOL | Sciences and Engineering
ACADEMIC UNIT | Physics
LEVEL OF STUDIES | Undergraduate
COURSE CODE | ®Yz-253 | SEMESTER | Spring
INTRODUCTION TO DATA SCIENCE AND MACHINE LEARNING
COURSE TITLE | 11
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for. separate componetnts of the course, e.g. TEACHING CREDITS
lectures, laboratory.exerases, etc. If the Fredlts are awarded for the. HOURS
whole of the course, give the weekly teaching hours and the total credits
6 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

General background, skills development

PREREQUISITE COURSES: | ®Y2-252

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

English and Greek

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/el/courses/3203

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
® Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
® Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
® Guidelines for writing Learning Outcomes

The purpose of this course is to provide a hands-on introduction to the core concepts and tools of
data science and deep learning, in a manner easily understood and intuitive to physicists. The course
also presents contemporary research trends as well as methodological connections between deep
learning and physics. Students are introduced to modern computational tools and programming
languages (Python, Keras/Tensorflow, Jupyter notebooks). The course provides an extended outlook
discussing possible uses of deep learning in science and technology, where physicists are capable to
contribute.

Key learning outcomes:

*  Learning the fundamentals of data science, neural networks, and deep learning methods;
how they are applied to various applications, and how they are processed on various neural
network architectures and platforms.
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* Understanding the key considerations for deep learning systems, the strengths and weakness
of various architectures, and how methods from physics help advance the field.

*  Gaining knowledge of generative A.l. methods such as variational autoencoders,
autoregression models, and diffusion models.

*  Developing computing skills necessary to build advanced deep learning applications.
* Being able to evaluate different deep learning implementations, identifying issues and
limitations.

* Understanding and evaluating recent research trends and applications in deep learning
systems

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and aear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

*  Analysis and synthesis of “big” data and information, with the use of the necessary
technology (modern computing languages and platforms)

* Quantitative reasoning with data

*  Adapting to new situations (research methods, computational tools)

*  Decision-making (model selection, parameter estimation and uncertainty)

*  Working independently and in collaboration with fellow students

*  Working in an interdisciplinary environment

*  Production of new research ideas

(3) SYLLABUS

*  Week 1: Setting-up the computing environment. Main concepts and essential math for data
science, machine learning, and deep learning. Introduction to neural networks (NNs).

*  Week 2: Introduction to artificial neural networks (ANNs) with Keras/Tensorflow.
*  Week 3: Training Deep NNs.

*  Week 4: Applying NNs to approximate (“learn”) math functions. Dense FeedForward Neural
Nets.

*  Week 5: Convolutional Neural Nets (CNNs).

*  Week 6: Predicting Sequences using Recurrent NNs (RNNs).
*  Week 7: Applications using Recurrent NNs (RNNs).

*  Week 8: Representation Learning using Autoencoders.

*  Week 9: Variational Autoencoders (VAEs).
*  Week 10: Embeddings.
*  Week 11: Generative Deep Learning methods.

*  Week 12: Natural Language Processing. Word embeddings.
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generative models.

*  Week 13: Overview of Diffusion Models. Translating partial differential equations to

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of ICT: interactive Jupyter Notebooks with each lecture’s

material, Python computing language, Keras/Tensorflow
platform for running code, Al tools (such as ChatGPT)
allowed, e-mail communication with students.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

Activity

Semester workload

Lectures (interactive
teaching)

13 x 3 hrs/lecture = 39 hrs

Study and analysis of
bibliography

13 x 3 hrs/ =39 hrs

Homework assignments

5 % 6 hrs/homework = 30

Project

1x42 hrs=42 hrs

Course total

150 hrs

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public

presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined  evaluation criteria are
given, and if and where they are accessible to
students.

* In-class short-answer questions, open-ended
questions, problem solving (graded for
participation) [12 points /100]

*  Submission of homework assignments (on
computing problems, submitted as Jupyter
Notebooks) [50 points /100]

e Submission of Final project (individually submitted)

[38 points/100]

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Geron (O’Reilly editions,

“Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 3rd edition” by Aurelien

https://www.oreilly.com/library/view/hands-on-machine-learning/9781098125967/ ).

- Related academic journals:

https://arxiv.org/abs/1608.08225

https://arxiv.org/abs/1906.02691

"Why does deep and cheap learning work so well?” by H. W. Lin, M. Tegmark, D. Rolnick (2017)

“An Introduction to Variational Autoencoders” by Diederik P. Kingma and Max Welling_

“Diffusion Models: A Comprehensive Survey of Methods and Applications” by Ling Yang, Zhilong
Zhang, Yang Song, Shenda Hong, Runsheng Xu, Yue Zhao, Wentao Zhang, Bin Cui, Ming-Hsuan Yang
(2023) https://arxiv.org/abs/2209.00796

“GenPhys: From Physical Processes to Generative Models” by Z. Liu, Di Luo, Y. Xu, T. Jaakkola, M.
Tegmark (2023) https://arxiv.org/2304.02637v1
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NEPITPAMMA MAGHMATOz ®©-254

(1) FENIKA

IXOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKHZ

EMINEAO ZMOYAQN | MPONTYXIAKO

KQAIKOZ MAGHMATO: | (-254 | EZAMHNO MOVAQN | EAPINO

TITAOZ MAGHMATOZ | E(gaywyr otnv Python yia Quokoug

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TTEPITTTWON TTOU OL TILOTWTLKEG LOVAOEG QITOVEOVTAL OE SLAKPLTA
UEPN ToU padnuatog mt.x. AtaAééeis, Epyaatnplakeés AOKNOELS K.ATT. EBAOMAAIAIEZ NIZTQTIKE:
AV Ol TTILOTWTIKEG LOVABOEC ATTOVELOVTAL EVIALX YLA TO CUVOAO TOU QPEZ AIAAZKAAIAZ MONAAEZ
uadnuatog avaypate tic eBdouadiaiec wpeg StbaokaAiag kot To
OUVOAO TWV TLOTWTLKWVY LOVASWV

Awadpaotikn Stbaokalia o utoAoyLoTh 6 6

MpooVéate oepéc av ypelaotel. H opyavwan Stdaokaliog kat ot
SLbaKTIkEG uEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | Tyrou I': El61kou umtofaBpou
yevikoU urtoBadpou,

eL8tkov umoBadpou, elbikevanc
VEVIKWY YVWOEWV, QVATTUENG SEELOTHTWY

MPOANAITOYMENA MAGHMATA: | (O-150 Xpr']chq TOoU YT[O)\OVLGTT']
@-151 Elcaywyr) otov Mpoypapatiopo - C

FAQZZA AIAASKANIAS kat EZETAZEQN: | EAAnLKH)

TO MAGHMA MPOI®EPETAI ZE OOITHTEZ | NA|
ERASMUS

HAEKTPONIKH ZEAIAA MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH254/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd ArntoteAéopata
Mepypdpovtal ta padnoLaKd amoTEAECUATA TOU UOINIUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUX 0AOKApwaon Tou UaSHUaTOG.
SupBouleuteite to Mapaptnua A
O Meptypapn tou Emunédou twv Madnotakwy ATTOTEAECUATWY yLa KaFe Eva KUKAO amoudwv cUupwva pe to MNMAaioto

Mpoagdvtwv tou EupwnaikoU Xwpou Avwrtatng Ekmaidevang

O Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EvpwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapdaptnua B

O MepAnntikog 08ny6g ouyypapric Madnaolakwv AloteAeoudtwy

Me tnv gmtuyr oAokARpwaon Tou HaBnUatog ol ¢poLTNTEG AVOEVETAL:

1. Na katavooUv Kal va avamntiooouv kKwdika o€ Python.

2. Na g&nyouv ta dedopéva Toug Kol TwE Vol Ta aEloAoyroouv.

3. Na propouv va avalntolv Kal va aflomolouyv Tig kataAAnAeg BLBALOORAKES Kal epyaleia.
4. Na avtAouv 6ebopéva, va ta e€stalouv, va Ta cuvdualouV, va To OTTTLKOTIOLOUV KL Val
£€Ayouv CUUMEPACHATAL.

FevikEg IKavOTNTEG
AauBavovtag unmoyn TG YEVIKEG LKOVOTNTES TTOU TIPETTEL VXL EXEL QUTOKTHOEL O MITUXLOUXOG (OMWE QUTEG avaypapovTaL aTO
Mapaptnua AutAwpatog kot napatidevrat akoAoudwc) o€ mola / TOLEG AO AUTEC ATTOTKOTTEL TO uadnua;.

Avalnitnon, avaiuon kot oovdeon SeSougvwy Kot Sxebtaouog kat Slaxeiplan Epywv

TIANPOWOPLWVY, UE TN XPHON KL TWV AIapaitnTwv SeBaouOG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyr o€ VEEG KATAOTATELG Emtibetén kowwvikig, emayyeAuatiknc kot ndkrig ureuduvotntag
AfYn anopacewv kat evato9naliag oe Féuata pUuAou
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Autovoun epyacia AOKNGN KPLTIKAG KoL AUTOKPLTLKIG
Ouadikn epyacia Mpoaywyn t™¢ EAeUTepnG, SNULOUPYLKIG KOl ETTAYWYLKNG OKEYNG
Epyaoia oe Stedvég nepiBaAlov
Epyaoia o€ Siemiotnpoviko reptBaAiov AMeg...

Mapdywyrn VEwV EPEUVNTIKWY LOEWV
Avalntnon, avaluon kat cUvBeon Sebopévwy Kat TTAnpodopLWY, LE TNV XPron Twv
QIAPALTNTWY TEXVOAOYLWV.
Avtipetwrion oUVBeTWV MPoPANUATWY.
Avamnrtuén ¢ SLEMLOTNUOVIKAG OKEYNG.
Xpnon BLBALoBAKNG kot moAAamAwv BLBAloypadIlkwy tnywv.
Avalntnon nnywv kat mAnpogoplwv amnod to Stadiktuo.
Anuoupyia onUELWOEWY Kal auTOvoun KEB0SOG LeEAETNG.
Autovoun kal opadikn epyacia.
Alaxeiplon Tou XpOvou Kol TTPOoBECULWV.
(3) NEPIEXOMENO MAGHMATOZ2
Evotnta | - Baowkn xpron
*  eloaywyn otn ocuvtaén tne YAwooog
e xpnon jupyter notebook
e petoPAntég kat tuToL Sedopévwy
*  £heyxog pong
e Aoteg, Ae€ika, mAeladeg
e odalpata Kol €0LpEOELS
* gloaywyn otn xpnon BLBAlobnkwv
*  dnuoupyla kot xprion cuvopTAoEWY
*  ElOaywyn OTLG KAAOELG
*  QOVTLKELLEVOOTPAPHG TTPOYPAUUATIOUOG
Evotnta Il — apBuntikni xprion Kal omtikonoinon de6ouévwv
*  gloaywyn otnv apBunTikn xprion kot BLBALoBnkn NumPy
e eloaywyn otnv dnuoupyia ypadbnudatwy kot BLBALoBnkn matplotlib
e ontikonoinon debopévwv
¢ SlaBaocpa kal eyypadn apxeiwv
* AavtAnon Sedopévwy Kal emefepyaacia ano apyeia
*  avTlkelpevootpadng dnuouvpyia Slaypoppdtwy
¢ enefepyacia kat avaiuon Sedopévo pe tnv BLBALOBNKN pandas
Evotnta lll — emotnoviki Xprion
e eloaywyn otnv BLBALOBrKN SciPy
*  HovTteAomoinon Kol TPOCOpUOYr KAUTUANG
*  edapUOyEG OTATIOTIKAG
* edappoyég Monte Carlo
e gloaywyn Kal Bactkeg apxEC Mnxavikng Mabnong
e gloaywyn otnv BLBALobnkn scikit-learn
*  0aAyoplBuol opadomnoinong
*  0aAyoplBuot tavounong (6évtpa anodpacswy Kat tuxaia Saon)
e edappoyEg oe mpoPAnuata QuUaoLkig
(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H
TPOMNOZ NAPAAOZHZ | MpOoWTO e MPOOWTO
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lMpoowrto ue mpoowro, EE amootdoews
eknaibevan KA.

XPHzH TEXNOAOTIQN NAHPO®OPIAZ

KAI EMIKOINQNIQN

Xprion T.1.E. otn AldackaAia, otnv Epyactnplakn
Exmtaideuon, atnv Emtkovwvio LE TOUG POLTNTEG

Xpnotuomnoleitat Stadpaoctikr) StdackaAia, Omou n
SLaAe€n yivetal pe mpoPoAca kal ot
doutntég/dortntpleg kahouvtal va mapakolouBolv
OTOUG UTIOAOYLOTEG OTIOU £€0lOKOUVTOL HECQ OO
evOLAUETEG OIOKNOELC 0TV Bewpia Tou
mapouoLaleTal.

H emikolwvwvia TpayUoTOMOLETOL HECW
LotooeAiboc/eclass tou pabripatog kat email.

OPrANQZH AIAAZKANIAZ
Meplypagovtal avaAutikae o0 TPOmoG Kot
ueédodbol SL6aokaliag.

AaAééelg, Zepwvapia, Epyaotnplakn Aoknon,
Acknon [ebiou, MeAétn & avaiuon
BiBAoypapiog,  ®povriotipto,  [MpakTikh
(Tomto¥€étnon), KAwvikny Aoknan, KaAAwteyviko
Epyaaotrpto, Alabpaotikn Stbaokalia,
EKTTOULOEUTIKEG ETILOKEWELSG, EKTTOVNON UEAETNG
(project), Zuyypapn epyaciac / epyaciwy,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypda@ovtal ol WPeG UEAETNC TOU @oLTNTh
yla kade padnolakn Spaatnplotnta Kadwe
KoL oL wpeg un kodobnyoUuevnG HEAETNG
oUUPWVA UE TIC ap)EC Tou ECTS

, ®doprog Epyaciag
Apaotnplotnta e
Awadpaotikn StbaokaAia 78
MeAEtn 72
YUvolo MaBnpatog 150

AZIOAOTHZH OOITHTQN
Mepypapn e Stadikaocioag aloAoynong
Mwooa AétoAoynang, MéSobot a&loAdynong,
AlauoppwTikn ) SUUMEPAOUATLKY, AoKLuaoia
MoAAartAric Erttdoyric, Epwtrioetg Suvtouns
Anavtnong, Epwtriosig Avantuéng Aokiuiwy,
Entiduan MpoBAnuatwy, Mpantr Epyaocia, Ek9eon /
Avagopa, Mpooptkn Eéétaan, Anudoia
Mapouoiaon, Epyaoctnpiakn Epyaocia, KAwvikn
E&€taon AoBevoug, KaAAteyvikn Epunveia, AAAn /
AMeg
Avapépovtal pntda npocbLoplopéva KpLTrpLa
aloAdynaonc kat eav kat tou givat mpooBaotua
QIO TOUG (POLTNTEG.

H alohdynon yivetat ota eAAnvikd. O TeAKoG
BaBuog kabopiletal amo 4 SLopOPETIKA TECT:

E€€taoon oto umoAoyLoTr) oto TEAOG KABE evotnTag
(1, 11, 1), pe teot MOAAQIANC eMAOYNG KaBwC Kal
EMIAUGN 0LOKNCEWV TIPOYPOUUOTIOUOU oo Bépata
NG avtiotolyng evotntoc. Kabe teot Ba
MpocopeTpatal oto 20% (cuvoAika dnAadr 60% ) Tou
teAkoL Babpuod.

TeAwkn e€€taon (otov umoAoyLoTr) Tou e€apuvou
TIOU EVaLL UTIOXPEWTLKI KoL aVTLOTOLKEL 0To 40% TOU
teAkol Babuol. H e€étaon mep\apBAvel AoKNOELG
ord OAEC TLG EVOTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

*  Inuewoelg dtdaokovtog (https://eclass.physics.uoc.gr/modules/document/?

course=PH254)

* John V. Guttag, Elcaywyny otov YmoAoylwopod kal tov [MpoypapuaTiopd HE TV
Python, ek86oelg Mamacwtnpiou, 2022, ISBN 9789604911592.

*  NwoAaog ABoupng, MixanA Koukiag, BaciAng MaAloupadg, Kupldkog Zyapurmag,
Python - Eloaywyn otoug YmoAoylotég, Navemotnuiakég Ekdooelg Kprtng, 2023,

ISBN 9789605245290,

* Allen B. Downey, 2képou oe Python, KAelbapiBuog, 2020, ISBN 9789606450907.
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(1) GENERAL

COURSE OUTLINE ®-254

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | 0-254 | SEMESTER | SPRING
COURSE TITLE | |ntroduction to Python for Physicists
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Interactive teaching using computers 6 6
Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,
special background, specialised general
knowledge, skills development

Elective (special background)

PREREQUISITE COURSES:

®-150 Introductions to Computers
®-151 Introduction to Programming - C

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH254/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

> Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

> Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

® Guidelines for writing Learning Outcomes

Upon successful completion of the course, the students will become able to:

1. Understand and develop code in Python.

2. Explain their data and how to evaluate it.

3. Find and find and make good use of the appropriate libraries and tools.

4. To obtain and process data, study and visualide it so that the extract their conclusions.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking
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Search for, analysis and synthesis of data and information, with the use of the necessary
technology.

Solving complex problems.

Confronting complex problems.

Development of scientific and interdisciplinary thinking.

Use of libraries and multiple bibliographic sources.

Search for resources and information online.

Create notes and standalone study method.

Working both independently and in team.

Manage time and deadlines.

(3) SYLLABUS

Module | - basic use:

* introduction to language’s syntax
* use of jupyter notebook

* variables and data types

e flow control

* lists, dictionaries, tuples

* errors and exceptions

* introduction to using libraries

e creating and using functions

* introduction to classes

* object oriented programming

Module Il — numerical use and data visualization

* introduction to numerical usage and the NumPy library
* introduction to graphics and the matplotlib library

e data visualization

* reading and writing files

e data extraction and processing from files

* object-oriented graphics

e data processing and analysis with the pandas library

Module Il — scientific use

* introduction to the SciPy library

* modeling and fitting

* applications of statistics

*  Monte Carlo applications

* introduction and fundamentals of Machine Learning

* introduction to the scikit-learn library

e clustering algorithms

* classification algorithms (decision trees and random forests)
* applications from Physics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Interactive teaching is used, where the lecture is
COMMUNICATIONS TECHNOLOGY | conducted with a projector, and the students are
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Use of ICT in teaching, laboratory education,
communication with students

required to follow along on computers, where they
practice through intermediate exercises based on the
theory being presented. Communication is carried out
via the course's website/eclass and email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory  practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

Activity Semester workload
Interactive teaching 78
Self Study 72
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public

presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is conducted in Greek. The final grade is
determined by 4 different tests:

A computer-based exam at the end of each module (I,
I, 1), consisting of multiple-choice questions as well as
solving programming exercises from topics covered in
the respective module. Each test will count for 20% (a
total of 60%) of the final grade.

A final exam (on the cumputer) at the end of the
semester, which is mandatory and accounts for 40% of
the final grade. The exam includes exercises from all
modules.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

* Lecturer's notes (https://eclass.physics.uoc.gr/modules/document/?course=PH254)

e John V. Guttag, Introduction to Computation and Programming Using Python,
Papasotiriou Publishing, 2022, ISBN 9789604911592.

* Nikolaos Avouris, Michail Koukias, Vasilis Paliouras, Kyriakos Sgarmpas, Python -
Introduction to Computers, University of Crete Press, 2023, ISBN 9789605245290.

e Allen B. Downey, Think Python, Kleidarithmos, 2020, ISBN 9789606450907.
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NEPITPAMMA MAGHMATOz ®-331

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTKQN EMIZTHMQN

TMHMA | OY3IKH>

EMINEAO ZNOYAQN | MPOMNTYXIAKO

KQAIKOZ MAGHMATOZ | ®-331 | EEAMHNO 2MNOYAQN | EAPINO

TITAOZ MAGHMATOZ | Agtpoduotkd |l

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | B
yevikoU unoBadpou,
£L61koU unoBadpou, elbikeuong
VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAOHMATA: | OXI

TAQZIA AIAAZKAAIAZ kat | EAAnvikN
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3112
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH108/

(2) MAGHZIAKA ANOTEAEZMATA

MaOnotakd AnoteAéoporta

Meptypdagovrtal Ta padnolakd amoteAEoUaTa TOU UATNUATOG Ol CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWON TOU UadUATog.

JuuBouleurteite to MNapaptnua A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAECUATWY yLa KATe Eva KUKAO omoudwv aUupwva Ue to lAaioto

Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
= Meptypapikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

. MepiAnmtikog O8nyoG ouyypars Madnotakwv AoteAeoudtwy

Me tnv erutuxn oAokAnpwon Tou pabnuatog o dotntic/tpla Ba eival os Béon:

*  NayvwpileL tn ovotaon kot tn GUOLKH TNG LECOAOTPLKNG UANG

*  Na yvwpilel tn Soun kat Th GUCLKA TWV YoAagLwv

®*  Na yvwpllel TG apXEG Kal TLG PoPAEPELS TNG NEUTWVELOG KOL TNG ZXETIKLOTIKNG KOGOAOYLOG

*  Na yvwpilel tig mpoPAEPeLg Tng Bewplag TNG HeYAAnG €kpnéng yla tnv dnuoupyia Tou
oUUTOVTOG

®*  Na emAUel oUVBeTa MPOPAARUATA TNG OLOTPOVOULOG

FEVIKEG IKOVOTNTEG
AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TITUXLOUXOG (OMWG QUTEG aVaypd@OoVTaL OTO
Mapdptnua AutAwuatog kot mapatidevrat akodoUBwc) oe mola / OLEG A6 AUTEG ATTOCKOTEL TO UAdnua;.
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Avadlitnon, avaAuon kat cuvOeon Sebougvwy Kot SXebLaouUOG Kot SLayeiplan Epywv

TIANPOPOPLWY, UE TN XPHON KAl TWV amapaitnTwv 28066 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOULKOTNTA
TeXVOAoyLwv 3eBaoudg oto puatko neplBailov

lpooaployr) O€ VEEG KATAOTAOELG Entibelén kolvwVvikIG, EmayyeAUTIKNG kot NG uteuBuvoTnTag
AnYn anopdaoewv Kat evatodnoiag oe 9éuata pUAou

Autovoun epyaoia AOKNGN KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTEpNG, SNULOUPYLKIG KAl ETTAYWYLKNG OKEWYNG
Epyacia o€ Siedvég meplBaAov | ...

Epyaoia o€ biemiatnuoviko neptBaiiov AAeg...

Mapdaywyn Véwv epeuvnuikwv tbewv | o

AvTtlueTwriion ocUVOeTwWV TPoBANUATWY

Avamtuén Tng eMLOTNUOVIKNAG OKEYNG

Xprion tng BLBALOBN KNG Tou mavemLoTniou katl ToAAAmAWY BLBALOypadLKWY TINywV
Avalitnon mnywv, TPOGOUOLWOEWY KOl NAEKTPOVIKWVY HoBnpaTwy amno to dtadiktuo
Anpuloupyla ONUELWOEWV Kal autovoung Lebodou pelétng

Juvepyaoia og OpAdEeg

YAomoinon EPEVVNTIKWY EPYACLWY

Alaxeiplon tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Meooaotpikr) UAN (Meooaotplki okdvn - a€pLa VEPEAWUATA - KOOWLKEG aktiveg), O MaAagiag (Zxnua
Kol péyebog tou Maatio - Aotpikot mAnBuopoi - Aladopikn neplotpodn), Hpepol kat evepyol
vahatieg (Tafvopunon yaAafiwv — Katavour ¢wtdg kat palag - Evepyol yaaieg - Movtéla evepywv
yoAaglwv), Tunvn yalalwv kot S1aotoln tou 2upmnavtog (AAMnAenidpacon yalaglwy - Suyxwveuon
YOAQELWV - RV yaAaguwy - AlaoToAr Tou ZUUMavVToG), Baputikn €AEn kat koopohoyia (Neutwvia
Koopoloyia - Mevikn Bewpla ZxeTikOTNTOC - FEWMETPLA XWPOXPOovou), MeydAn €kpnén kal Snuiloupyla
TOU UALKOU KOOpOU (Oewpla peyaing ékpnéng- MANBwpLoROG-Anploupyia Tou UALKOU KOGHOU)

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI — AZIONOTH:H

TPONOZ MNAPAAOZHE | MNpdowro pe mPOowno

Mpoowmo ue mpoowrno, EE amootaoewg

ekmaidevan KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug potntég LEow LoTooeAISag Labipatog
NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.

Xpnjon T.I1.E. otn Abaokalia, otnv

Epyaotnpiakn Ekmaidevan, otnv Emkowwvia

LLE TOUG (POLTNTEG

OPTFANQZH AIAAZKANIAZ ®doprog Epyaociag

Mepypdpovrar  avaAutikd o0 TPOMoG Kol Apaotnpiotnra Efaurivou
uédobol Stbaockaliog. i

. . ., ALoAEEELG 52
AaAééelg, Seuwapla, Epyaotnpiakr Acknon, -
Aogknon  febiou, MeAétn &  avdAuon MeAetn 98

BiBAoypagpiag, @povriatrplo, Mpaktikn
(Torto9€tnon), KAwuwkn Acknon, KaAAwwexviko
Epyaaotripto, Aabpaotikn Sbaokalia,
EKTIaULOEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG
(project), Suyypaer epyaoiac / epyaotwv,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal oL wpes UEAETNG TOU @oltnth
yla kade padnotlakn Spactnplotnta kadws Kot

0L WPEG N kadoSNYyoUUEVNG UEAETNG TUUPWVA sUvoho MaBrpatoc 150
UE TIC apxEg Tou ECTS

AZIONOMHZH OOITHTQON
Meptypaen e Slabukaoiog agoAdynong H afloAoynon yivetal ota eAAnvikd. Ot portnteg e€etalovtal
Kot a€lohoyouvtal yparmtd oTo TEAog Tou e€apivou.

Mwooa A&oAdynang, MéBodot a&loAdynang,
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Alapoppwtiky 1 Suunepacuatiky, Aokiuaoia
MoAdarmAnc  Emtdoyrig, Epwtrioels Z0vtoung
Anavtnong, Epwtrioelg Avamtuéng Aokiwv,
Emtiduon  MpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikn E&taon,
Anuodota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOoSLOPLOUEVA KPLTHPLAL
aloAdynang kat eav kat tou eivat mpooBaotua
Q7TO TOUG (POLTNTEC.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewvouevn BiBAoypapia:

«Aotpoduoikn: Aopn kat e€EAEN Tou TUpMavtog»- Frank Shu - Topog I
«Ta tpia mpwta Asmtd» - Steven Weinberg

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-331
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-331 | SEMESTER | SPRING
Astrophysics I
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:{Ig:lljlél:(; GHAIES
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3112
https://eclass.physics.uoc.gr/courses/PH108/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®* Name the composition and understand the physics of interstellar medium

®  Know the structure and physics of galaxies

®  State the principles and predictions of Newtonian and Relativistic cosmology
®  Explain the predictions of Big Bang theory for the creation of the universe

®  Solve complex problems of astronomy

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
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Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

sensitivity to gender issues
Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Treat complex problems
Development of scientific thinking

Collaboration in teams
Manage time and deadlines

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons
Create notes and standalone study method

(3) SYLLABUS

*  The cosmic distance ladder

Space-time)

® Interstellar medium (interstellar dust, gaseous nebulae, cosmic rays)

* The Galaxy (shape and size of the Galaxy, stellar populations, differential rotation)

® Inactive and Active galaxies (Galaxy classification, distribution of brightness and mass, active
galaxies, models of active galaxies)

®  Galaxy clusters and expansion of the Universe (Galaxy interactions, galaxy mergers, galaxy
clusters, expansion of the Universe)

*  Gravity and Cosmology (Newtonian Cosmology, Theory of General Relativity, Geometry of

* Big-Bang and formation of matter (The theory of Bing Bang, Inflation, formation of matter)

(4) TEACHING and LEARNING METHODS - EVALUATION

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and

by email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Study 98
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

The evaluation of the students is in Greek.
The students take a written exam in the end of the semester.
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Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

"An Introduction to Modern Galactic Astrophysics and Cosmology", - S. Carroll and B. Ostlie
Astrophysics: Structure and evolution of the Universe, vol II; Frank Shu
"The first three minutes" - S. Weinberg

- Related academic journals:
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Tunpa Quokng

NEPITPAMMA MAGHMATOz ®©-208

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZNOYAQN | MPOMNTYXIAKO

KQAIKOZ MAGHMATOS | ®-208 | EZAMHNO 3MOYAQN | Xeiepwo

TITAOZ MAGHMATOZ | Epyaotrplo Quatkig Il - Omtikn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, r 3 ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
Epyaotnplakég AOKNOELG 3 7

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdaokaliog kat ot
OLbaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOX MAGHMATOZ | A
yevikou unoBadpou,
£L6koU uroBadpou, ebikevong,
VEVIKWVY YVWOEWV, avantuéng Se€lotritwv

MNPOANAITOYMENA MAGHMATA: | To padnua £xel wg mpoamnattolevo to Epyaotriplo Quotkng

Il (0-207)
FAQzzA AIAAZKANIAZ kat | EAAnvikn
ESETAZEQN:
TO MAOHMA MNMPOZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3051
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH208/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AmoteAEooTo
Mepypdpovrtal ta padnoLaKd amoTEAECUATA TOU UOINIUOTOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ja AITOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou UaduaTog.
SupuBouleuteite to lMapaptnua A
> Meptypacpr) tou Enutédou twv Madnaotakwyv AoteAecudtwy yLa kade éva kUkAo omoudwv aUupwva ue to MAaioto
Mpooovtwy tou Eupwrnaiko Xwpou Avwtatns Ekmaibevong
O Meptypapikoi Asiktec Emunedbwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoodvrwy Ata Biou Madnaong kot to Mapdaptnuc B

O MeptAnmtikds 06nyo¢ auyypaprc Madnotakwy AltoteAsoudtwy

Me tnv emtuxni oAokAnpwon tou pabnpatog o dottntic/Tpla Ba eival os Béon:

¢ Na pnopel va ekTnoeL Ta GPAALOTA TTOU UTIELCEPXOVTAL OTLG ETPHOELS

*  Na Unopel va KOTAOKEUAOEL KOL VAL LETPHOEL BOCLKEG OTITIKEG SLATAEELG

*  Noa katavonoel ta Bactkd GpovOUEVA TNG OTITIKNAG

¢  Na xpnotpormnolei ta Bactkd 6pyova TNS MEPAPATIKAC GUOLKAG

¢ No EKTLUA TOUG TAPAYOVTEC TIOU EMNPEGTOUY TO ANTOTEAECHATO EVOG TIELPAUOTOG

¢ No OUYKPIVEL TIC BEWPNTLKEG TOU YVWOELG UE TOL AMTOTEAECHATO TOU TTELPAATOC

®*  Na xpnolpomnolel Ta epyaleio OV amaltouvTaL Lo va eneéepyacia Kat ypadikn
QVOAPACTOCH TELPAMATIKWY SESOUEVWVY

¢ Noa avamtugel TNV LKvOTNTA TOU 0TN cuyypadn avadopwy PE EMLOTNUOVIKH 0pBoTnTA Kot

cadnvela
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Fevikeg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OITWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ moLa / TOLEG ATO AUTEG AITOOKOTTEL TO pAdnua;.

Avaintnon, avaiuan kat covean Sedougvwy Kat
TIANPOPOPLWY, UE TN XPrON KAl TWV QIaPaiTnTwY
TexVOAoyLWwV

lMpooapuoyn o€ VEEG KATAOTAOELG

Anygn anopdoswv

SxebLaouog kot Slayeiplan Epywv

3e6a0ooG 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTA
2eBaoudg ato puatko reptBaiiov

Entibelén kotvwviknG, EmayyeAUTIKAS kot NG umeuBuvotntag
Kat evatodnaoiag oe Féuata pulou

Autovoun epyaaia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn TG EAeUTepng, SNULOUPYLKAG KaL EMAYWYLKNG OKEYNG
Epyaocia oe 6iedveg meptBaAdlov L

Epyaocia o€ iemiatnuoviko neptBailov
Moapdywyn VEwV EpEVVNTIKWY LOEWV

Ouadikn epyacia

Katopeplopnog epyactwy

Avalntnon Kal ekpadnon KavoUpyLwVv UTTOAOYLOTIKWY EPYOAELWV
YAormoinon EMOTNHOVIKWY EQPYACLWV

Alayxeiplon xpovou kal mpoBeopLlwv

(3) NEPIEXOMENO MAOHMATOZ

— lEWUETPLKNA omTikr, Aemtol dpakol
—&wadoaon otnv UAn, deiktng dtaBAaong
— OTTTIKEG KOLAOTNTEG

—néAwon wtdg

— OTTIKA PppaypaTa

— omtikd pioparta-nepibAlacn Fraunhofer
— OTTLKA evepyoOTNTA

— nepiBAaon ULKPOKUUATWY

— GOOUATOOKOTILOL EKTTOUTTIAG

— TaxUTNTA ToU GWTOG

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NAPAAOZHZ
lMpoowrto ue npoowrno, EE amootdoews
eknaibevan KA.

Mpoowmo pe MPOoWTo

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xprian T.I.E. otn AldaokaAia, otnv
Epyaotnpiakn Exknaibeuon, atnv Entkovwvio
LLE TOUG (POLTNTEG

Xprijon H/Y ywa avaAuon Sedopévwvy.
Emkowvwvia pe Toug doltntég péow LoTtooeAidag padnuatog
Kol péow email.

OPIrANQZH AIAAZKAAIAZ

Meplypdpovtat  avaAuTika o0 TPOmog Kot
uédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaatnplakry Aoknon,
Aoknon  [lebiou, MeAétn & avaduon
BiBAwoypapiag, @povriotrptlo, Mpaktikn
(Torto9€tnon), KAwikn Aocknan, KoaAArexviko
Epyaotripto, Awabpaotikn Sibaokalia,
EKTToUOEUTIKEG ETILOKEWELG, EKTTOvnon WEAETNG
(project), Zuyypan epyacias / epyaociwy,
KaAAwweyvikn Snutoupyia, k.AT.

Avaypapovtal ot wpeg UEAETNG TOU @outnth
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyouuEVNE UEAETNG aUUPWVA
UE TG apxEG Tou ECTS

Apaotnpiotnta

®doprog Epyaciag
Eaunvou

Epyaotnplakn Aoknon

30

Mpostolpacio avadopwv

100

MeA€tn

45

YUvoho Mabnpuoatog

175

AZIONOrHzZH OOITHTQN
Meptypacpn tneg Stadikaoiag aétoAdynong

H afloAoynon yivetal ota eAAnvika. Ot dpottntég e€etalovrtal
TIPOOWTTILKA KOTA T SLapKELD TOU KAOE epyaaotnpiou,
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Mwooa AéoAdynang, MéBobdot a&loAdynang,
ALlQHOpQWTLKY 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  EmtAoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtrioeic Avamrtuéng Aokiiwv,
Enmtidvon  lpoBAnudtwy, [pant)y Epyaoia,
Ex9eon / Avagopa, [pogopikri Eétaon,
Anuoota Mapouoiaan, Epyaoctnpiakn Epyaoia,
KAwiknp  Eé€taon Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot ou givat npoaBaotua
QIO TOUG (POLTNTEG.

napadibouv ypamtég epyacieg kat aflohoyouvtal ypamtd
KOlL TIELPOLLATLKAL 0TO TEAOG TOU EEQUAVOU.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:
1. Hecht, Optics, Addison Wesley

2. Avaotaoakng E, Zuyxpovn Mepauatikn Ontikn, Ek60osig EMIT

3. Fowles G. R., Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Suvaprn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE @-208

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ©-208 SEMESTER | Winter
COURSE TITLE Physics Laboratory Ill - Optics
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are TEACHING CREDITS
awarded for the whole of the course, give the weekly teaching HOURS
hours and the total credits
Laboratory Exercises 3 7

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

A

PREREQUISITE COURSES: | The course has as prerequisite the successful completion of
the course of Laboratory Physics Il ({-207)
LANGUAGE OF | GREEK
INSTRUCTION and
EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3051

https://eclass.physics.uoc.gr/courses/PH208/

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A
(]

Appendix B

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

® Estimate the errors involved in the measurements

®  Construct and measure basic optical devices

® Understand the basic phenomena of optics

® Use the basic instruments of experimental physics

®  Evaluate the factors that affect the results of an experiment
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®* Compare his theoretical knowledge with the results of the experiment
® Use of the tools required to process and plot their experimental data
* Develop their ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility
and sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines

(3) SYLLABUS

— Geometrical optics, thins lenses

— optical cavities

— polarization of light

— diffraction gratings

— prism-Fraunhofer diffraction
— optical activity

— emission spectroscopy
— speed of light

— propagation through matter, refractive index

— Fresnel diffraction, microwave diffraction

(4) TEACHING and LEARNING METHODS - EVALUATION

Use of ICT in teaching, laboratory
education, communication with students

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of computers
COMMUNICATIONS | Communication with the students through the web site of
TECHNOLOGY | the course and through e-mail

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Laboratory Practice 30
described in detail. -

. . Report preparation 100
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of | | Study 45
bibliography, tutorials, placements,
clinical  practice, art  workshop,

interactive teaching, educational visits,

project, essay writing, artistic creativity,
etc.
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The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem  solving, written  work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation occurs in the Greek language. Students are
examined during the course, deliver written reports, and are
evaluated in laboratory and written exams at the end of the
semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hecht, Optics, Addison Wesley

2. Anastasakis, Modern Experimental Optics, Press of the National Technical University of Athens.
3. Fowles G. R. Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-292

(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMNINEAO ZNOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-292 | EZAMHNO ZNOYAQN | EAPINO
TITAOZ MAGHMATOZ | Asaxtikr) Epyaotnpiou Npoypappatiopot H/Y

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuatog m.y. Atadééels, Epyaotnpilakéc AGKRoels k.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG ATTOVELOVTAL EVLALA YLA TO GUVOAO TOU UadnuaTog MONAAEZ2
. . , . AIAAZKANIAZ
avaypayrte tig eBSouadiaics wpeg StdaokaAiog kat to oUvoAo Twv
TULOTWTLKWY LOVASWV
Epyaotnplakég AGKAOELG 6 3

MpocVéate oepéc av ypelaotel. H opyavwan Stéaokaliag kat ot
OLOaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | Tumou I E€eL8iKELONG YEVIKWVY YVWOEWYV, OVATTTUENG
yevikod unoBddpou, | Se€loTHTWV
eL6ikoU unoBadpou, e1bikevang,
VEVIKWV YVWOEWV, avartuéng Seélotitwv

MNPOAMAITOYMENA MAOHMATA: | OXI

FAQZZA AIAAZKANIAZL kat | EAAnvikA
ESETAZEQN:

TO MAOHMA MPOZ®EPETAI ZE | NAI
DOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://elearing.physics.uoc.gr
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3098

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéopoto
Meptypdpovral Ta padnoLaKd AmoTEAECUATA TOU UaFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAAnAou emutéSou mou Ja AITOKTIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou Uadiuatog.
SuuBouleuteite to lMapaptnua A
> Meptypacpri Tou Enutédou twv Madnaotakwyv AoteAecudtwy yLa kade éva kUkAo omoudwv aUupwva ue to MAaioto
lMpoadvtwy tou Eupwraikou Xwpou Avwtatn¢ Ekmaibevang
> Meptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoodvrwy Ata Biou Madnang kot to Mapdaptnuc B
O MepiAnmtikdg 08nyog cuyypapric Madnaotakwy AroTeEAECUATWY

Me tnv emtuxn oAokAripwaon tou uadnuatoc o eoltntrc/tpla Sa eivat oe 9éon:

®  ExeL KkatavonaoeL mANpwe TtV UAN tou gpyaotnpiov @-151 “Eicaywyr) atov MpoypauuaTiouo
— CII

®  EMIAUEL QTTOPIEC OXETIKES UE TNV MAPATIAVW UAN

®  umopei va mapouotlalel CUYKeEKpLUEVA TEUATA TNG UANG TOU epyaotnpiou

®  &ényel CUYKEKPLUEVEG EVVOLEG TPOYPOUUATIOUOU

FevikEg IkavoTNTEG

AauBavovtag unmoyn TG YEVIKEG LKAVOTNTES TTOU TIPETTEL VXL EXEL QUITOKTHOEL O MTUXLOUXOG (OMWE QUTEG avaypapovTaL aTO
Mapdaptnua AutAwpatog kot napatidevrat akoAoudwc) o mola / TOLEG ATG AUTEC ATTOTKOTTEL TO puadnua;.

Avalnitnon, avaivon kot aovdeon eSouévwy Kot SxedLaouog kat Slaxeiplan Epywv

TIANPOQOPLWVY, LUE TN XPHON KL TWV QIApaiTNTWV 3eBaouoG aTn SLOPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOULKOTNTO
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TeXVOAoyLWV 3eBaoudg ato puatko eptBaAiov
lMpooapuoyn o€ VEEG KATAOTAOELG Entibelén kolvwVikiG, EmayyeAUTIKG kot NG umeuBuvotnTag
Anygn anopdaoewv Kat evatodnaoiag oe Féuata pulou
Autovoun epyaaia A0KNON KPLTLKIG Kot QUTOKPLTIKAG
Ouadikn epyacia Mpoaywyn tn¢ eAeUTepnG, SNULOUPYLKIG KaL ETTOYWYLKNG OKEYNG
Epyaoia o€ Stedvég neplBaAdov L
Epyaoia o€ dtemotnuoviko neptBaAiov AMegg...

Mapdywyn VEwV EpEUVNTIKWV IGEWV s

*  Avamtuén SLEMLOTNUOVIKOU TIVEULATOG

*  Xpnon VEwv TexvoloyLwv

*  AvalAtnon, av@Auon kat cuvBeon SeSouévwy Kat TANPOGOPLWY, LE TN XPrON KOL TWV arta-
pailtnTwv TEXVOAOYLWV

*  Autovopun spyaocia

*  Juvepyacio og opadeg

*  Mpoaywyn TG SNULOUPYLKAG KoL ETTOYWYLKAG OKEYNG

*  Awayxeiplon tou xpdvou Kat tpoBecpLwY

®*  Efolwkeiwon pe tg TNE

*  Emwowwvia pe Toug GpoLtnTeg

¢ AbaokoAia

*  Metadoon yvwoewv Kal SeflotAtwy

(3) NEPIEXOMENO MAOHMATOZ

Ol poLtnNTEG CUMMETEXOLV 0T Sle€aywyn TwWV pyacTnplwv mMpoypappatiopol otn ya\wooa C (P-151
“Elcaywyn) otov Npoypappatiopd — C”).

BonBouv toug poltnTéG oTNV EMIAUGCH EPYACTNPLAKWY OLOKICEWV TIPOYPAUUATIONOU Kot AUVOuV
amnopieg katavénong tng LANC.

ErutAéov, ot doltnTég oulnTouV Le To SLEAcKOVTA TPOTOUC EMAUGNG TwV SUCKOALWYV TIOU
napouaoLalovtal Kotd tn Sle€aywyr Twv epyactnpilwy.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - A=ZIONOTHzH

TPOMOZ NAPAAOZHZ | Mpoowro pe mpdowrmno
Mpéowro ue npoéowro, EE anootdoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Xprion H/Y yla ekmaibeuon, epappoyr Kat PaKTLkr

NAHPO®OPIAZ KAI ENMIKOINQNIQN | doknon.
Xprion T.11.E. otn Abaokahie, otnv | Ertikowwvia Pe Toug GortnTéG péow LoTtooeAiSag Labrpatog
Epyaotnplakn Exknaibevan, atnv Entkovwvia KaL P-é cw email
LE TOUG (POLTNTEG , , ’ , ,
Xpnon acuyxpovng tnAeknaibeuong pe tnv mhatdpopua

Slaxelplong padnong Moodle yia 61a0eon ekmaldeutikol
UALKOU, TTPAKTLKA AOKNON, UTTOBOAN €EpYyacTnPLAKWY
QOKNOEWY, KAl EMKOWVWVIA.

OPTANQZH AIAAZKAAIAZ , ®doprog Epyaciag
lMeptypdpovrar  avaAutikd 0 TPOTOG KL ApactprotnTa Efaurivou
ueédodbot Stbaokaliag. i p

Epyaotnplakeg AOKNOELG 78

AaAéewg, Sepwvapla, Epyaotnplakr Aoknon,
Acknon [ebiou, MeAétn & avdAuon

BiBAoypagpiag, @povriotrplo, Mpaktikn

(Torto9€étnon), Kiwiwkn Aoknon, KaAAwrexviko
Epyaotripto, Aabpaotikn Sbaokalia,

EKTtauSeuTIKEG ETLOKEWELG, EKTTOvnon UEAETNG

(project), Suyypacn epyaciac / epyaoiwv,

KaAAwweyvikn dnutoupyia, KA.

Avaypdpovtal oL WpPeG UEAETNG TOU @oltnth

yla kade padnotakrn Spaotnplotnta kadwe Kot
oL WPEG Un kadoSNYoUUEVNG UEAETNG CUUPWVA

VS S L el TS 20OvoAo MaBnpotog 78
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AZIONOTHIH OOITHTQON
Meptypacpri TG Stadikaoiag aétoAdynong

Mwooa AéloAdynong, MeéBobdot a&loAdynong,
Alauoppwtik 1 Suunepacuartiky, Aokyuaoio
MoAdarAri¢  Eridoyris, Epwtrioels  SUvtouns
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Enmtidvon  [lpoBAnudtwy, [pant)i Epyaoia,
Ex9eon / Avagopd, [pogopikry E&€taon,
Anuoota Mapouaoiaan, Epyactnpiakr Epyaocia,
KAwiknp  E&€taon AoOevoug,  KaAAteyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpooSLopLoUEVH KpLTHpLa
aéloAdynanc kat eav kat mou givat mpooBaotua
Q70 TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikad. Ot poltnTtég
aglohoyouvtat mpodopLka KATd TNG SLAPKEL TOU
€pyaoTnpLakol HoORaTOoG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

Xatlnytavvakng N. H yldwooa C oe BaBog. ABrva: KAelbaplOuoc
ToeAikng I'. & Toehikag N. C: And tn Bswpla otnv Edapuoyn. ABrva: ToeAikng
Kerninhan B. & Ritchie D. H yAwooa nmpoypappatiopol C. (uetad.: Mwpaitng ©.), ABiva:

KAelbaplBpog

EKMalSeuTIKO UALKO otnv mAatdoppa TnAsknaideuong

- Juvaprn EMOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-292

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-292 | SEMESTER | SPRING
COURSE TITLE | Programming with C - Teaching Assistant
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Laboratory Exercises 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Type C: Specialized general knowledge, Skills development

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://elearning.physics.uoc.gr

https://www.physics.uoc.gr/en/courses/3098

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* understand the concepts of programming presented at the course F-151 "Introduction to
Programming - C"

* resolve questions related to the course

*  present specific topics of the course

* explain specific programming concepts

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking
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Working in an interdisciplinary environment
Production of new research ideas Others...

®*  Working in an interdisciplinary environment

®  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

®*  Working independently

® Collaboration in teams

®* Manage time and deadlines

®  Production of creative and inductive thinking

®  Familiarise with ICT

* Teaching

®* Communication with students

®* Knowledge transfer

(3) SYLLABUS

Students participate in the laboratory exercises of C language (F-151 "Introduction to
Programming - C").

They assist students in solving laboratory programming problems and answer student’s
questions.

In addition, students discuss with the teacher how to resolve the difficulties encountered during
the laboratories.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Use of ICT in teaching, applications and Hands-on training

COMMUNICATIONS TECHNOLOGY | Communication with students through the course’s website

Use of ICT in teaching, Ic'Jbor'atory' education, | 3nd email.
communication with students

Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises and communication.

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Laboratory exercises 78

described in detail.
Lectures, seminars, laboratory practice,

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-

directed study according to the principles of
the ECTS

Course total 78

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure The evaluation is done in Greek. Students are evaluated
Language of evaluation, methods of orally during the course.

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other
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Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Hatzigiannakis N. XatZnytavvakng N. H yl\wooa C og BaBog. Athens: KAelbaplOuog

Tselikis G. & Tselikis N. TogAikng I'. & ToeAikag N. C: Ao tn Bewpla otnv Edapuoyn. Athens: TogAikng
Kerninhan B. & Ritchie D. H yAwooa mpoypappatiopol C. (trans.: Mwpaitng ©.), Athens:
KAelbaplOpog

Learning content on Moodle

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-234

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZNOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-234 | EEAMHNO zZMNOYAQN | XEIMEPINO
Ate€aywyn kat Avaluon Actpovopikwy MNapatnproewv
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéésic, Epyaoctnplakéc Aokroetg K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG HOVABEG ATTOVELOVTAL EVLALA YLA TO GUVOAO TOU UadNUaTOG MONAAEZ
, r ] . AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag katl To cUVoOAo Twv
TLOTWTIKWY UOVASWV
AlaAE€eLg - EpyaoTtrpla 4 6

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdéaokaliag kat ot
SLbaKTIkEG UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOX MAGHMATOZ | I

yevikou uroBadpou,

£L6LkoU unoBadpou, eldikeuang

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

MPOANAITOYMENA MAGHMATA: | OXI

FAQEZA AIAAZKAAIAS ko | EAANvLKr

EZETAZEQN:
TO MAOHMA MPOZMEPETAI ZE | NAI
®MOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3126
MAGHMATOZ (URL)

https://eclass.physics.uoc.gr/courses/PH234/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAEo oo
Mepypapovral Ta padnoLaKd amoTEAECUATA TOU UOINUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAfnAou emutéSou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou UadnuaTog.
SupuBouleurteite to lMapaptnua A
O Meptypapn tou Emutédou twv Madnolakwy ATTOTEAECUATWY yLa KATE Eva KUKAO armoudwv ouupwva pe to MNMAaioto

Mpooovtwy tou Evpwnaikot Xwpou Avwtatng Ekmaibevong

O Meptypapikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwniaikou lMAataiou Mpoooviwy Awa Biou Madnaong kat to lMapaptnuo B

MepiAnntikdg 08ny6g ouyypapric Madnolakwv AloteAeoudtwy

Me tnv emtuxf ohokApwon tou pabnpatog o pottntric/Tpla Ba sival os Béon:
*  Na yvwpilel Ti¢ peBd6oug avaAuong AOTPOVOULKWY TTAPATNPHOEWY
®*  Noa yvwpilel TI¢ peB6S0UG AGTPOVOUIKNG GWTOUETPLOC ONUELAKWY TTNYWV
®*  Nayvwpilel Ti¢ neBOS0UG GOCATOOKOTILKWY LETPHOEWV
®*  Na yvwpilel TI¢ Baotkég ueBdSoug avaAuong KUUMUAWY GwTtog
®*  Na yvwpilel Tic Baotkég uebodoug popdoloyikng avaiuong yalalwv

FeVIKEG IKOVOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL TTOKTHOEL O ITUXLOUXOG (OTIWE QUTEG avaypdpovTal oTo
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Mapaptnuo AutAwparog kot mapatidevral akoAoUBwc) o€ mota / TOLEG ATO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaiuon kot aovdeon edouévwy Kot JxedLaouos kat Staxeiplan Epywv

TANPOPOPLWY, UE TN XPrON KOL TWV AIOPATNTWY 2eBaouog otn SLAPOPETIKOTNTA Kot OTNV TOAUTTOALTLOULKOTNTA
TEXVoAoyLWV JeBaouog oto puOtko meptBaiiov

lMpooapoyr o€ VEEG KATAOTATELG Entibelén kowvwvikng, emayyeAuatikrg kat ndikng umevBuvotntag
AfYn anopacswv kat evatodnoiag oe Féuata puAou

Autovoun epyaaia AOKNON KPLTLKIG KOl QUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t™¢ EAeUTepNGS, SNIULOUPYLKIG KaL ETTAYWYLKIG OKEYNG
Epyaoia oe 61e9veg meptBaAlov

Epyaoia o€ Stematnuoviko neptBaAlov AMeg...

Mapdywyn VEwV EpEUVNTIKWY LOEWV

Avtipetwriion oUvOeTwy mpoPAnUdTwy

Avarmtuén Tng eEMLOTNUOVLKNAG OKEPNG

Xpron tng BLBALOBNKNG Tou mavemioTniov Kat ToAAAmAwY BLBALOYpAdLKWY TtNywV
Avalntnon mNywv, TPOCOKOLWOEWV KoL NAEKTPOVLKWY MaBnudtwy amnod to Stadiktuo
Anuloupyio CNUELWOEWYV KAl AUTOVOUNG LEBOSOU PeENETNG

Juvepyaoio og opadeg

Autévoun epyaocia

Mapaywyn SNLOUPYLKAG KoL EMOYWYLKNAG okEWNG

Alayxeiplon tou xpdvou Kat poBeopLwy

(3) NEPIEXOMENO MA@HMATO3

* M cUvtoun meplypadr] Twv acknoswv gival oL akdAoudn:

*  Enefepyacia CCD elkOvwv: e€OLKELWON LE TN XPON TOU ACTPOVOULKOU UTTOAOYLOTIKOU
npoypauppatog IRAF. Ekuadnon kot ebpapuoyr) KaBlepwpévwy TEXVIKWY enefepyaciog
Pndrakwv elkovwy (BIAS & FLAT-FIELD) kaBwg Kot kaBoplopdg Slatopng KatdAAnAou
OvOlyHaTOG yLa TNV LETPNON Tou PeyEDOUC eVOG aoTepLoU.

*  Qurtopetpla pe T Xprion elkovwy CCD: kaBoplopdg Tou HeYEBOUG CNUELAKWY TINYWV O
Pnolakég elkdveg CCD. Ektevig oulntnon kat ebappoyr Twv HeBOdwV HETOOXNUATIOMOU
peyebwv oto Kablepwpévo Tvotnua.

*  Xpwpa otnv Actpovopuia: cu{ATnon yLo To SLaypapUaTa XPWHUATOG-UEYEBOUG KAl XPWHUATOG-
XPWHOTOC. Xprjon TOUG yla Tov KaBopLopo Tou GoopUaTiKoU TUTOU aoTEPQ.

*  To Suaypappo Hertzsprung-Russell: avolktd opivn actépwy: KATOOKEUR SlaypaupaTog
Hertzsprung-Russell yla avolkté 6Rvog aoTEpa Kol KOTavonon Tng XPNoLwoTnTAC Tou.

*  Jdapwtd opivn AoTEpwV: LETPNON TNG NAKLAC TOUC KL TG 0mdOoTAOHG TOUG.

*  Ewaywyn otn paopatookomnio. Qoopatikr Tafvopnon aotépwy.

*  MeAETn KapmUANG GwTog MAAVNTIKWY Kol SUMAWV Ao TPLKWY GUOTNUATWY. Edapuoyn oe
OUYKEKPLUEVA GUOTHUATA KAl KABOPLOUOG TWV MAPAPETPWY TAQVNTWY KoL GUUTIOY WV
OVTIKELEVWV.

*  Ta&wounon yohafiwv: tafvounon yalaélwyv katd Hubble. Ebpeon TNG aKTWVIKAG KATOVOUAG
dwtdg oe eMNeuTTIKOUC Kot omelpoetldeis yalaieg, Taflvounon Toug kat emainBevon tou
vouou de Vaucouleurs.

®  YrnoAoylopog tng otaBepdg tou Hubble, xpnoluomnowwvtag tn oxéon mepLoSou-AaunpotnTog
Twv Kndeldwv.

¢ Odaoparta yohaflwv. Edappoyn tou Nopou Hubble yia tov untoAoyLopo tng anootaong Tou .

(4) AIAAKTIKEE kot MAGHZIAKEEZ MEOOAOI - AZIONOMHEH

TPOMOZ NAPAAOZHZ | Mpoowmo Ue MPOoWTo
Mpoowrto ue npéowro, E§ anootaoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug GoltnTEG HECW LOTOOEALS A LB aATOG

NAHPO®OPIAZ KAI ENMIKOINQNIQON | kot péow email.
Xprion T.M.E. otn Atbackalia, atnv
Epyaotnpiakn Exnaibevon, atnv Entkovwvia
LLE TOUG (POLTNTEG

OPIrANQZzH AIAAZKAAIAZ , ®doprog Epyaaiog
Meptypdpovrat  avaAutTikd O TPOmOG Kol Apaotnplotnra Eéaurivou
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Hél?o&ol alaaUKaAl:aC. Ata}\éEELq - Spvao"tr"]plo 52

Aadééelg, Sepwvapla, Epyaatnpiakry Aoknon, p
Aoknon  lediou, MeAétn & avdAuon MeAetn 15

BiBAwoypapias,  @povriotripto,  [paktikr Epyacia 83

(Torto¥€tnon), KAwikn Aoknon, KoaAAitexviko

Epyaotripto, Awadpaotikn Sbaokalia,

EKTTaUOEUTIKEG ETILOKEWELG, EKTTOVNon WEAETNG
(project), Zuyypan epyacias / epyaciwy,

KaAAwteyvikn dnutoupyia, K.Am.

Avaypd@ovtal ot wpes UEAETNG TOU @oLtnth
yla kade padnotakrn Spaotnplotnta kadwe Kot

oL WPEC N KadoSNyoUUEVNS UEAETNG OUUPWVLL YUvolo MaBruatog 150

UE TLG apxEG Tou ECTS

AZIONOTHZH OOITHTQN

Meptypapn e Stabikaciag agioAdynong H a&lohdynon yivetat ota eAAnvikd. Ot dortntég e€etalovtat

Fdooa AoASynone, MéSodor afodéynonc, ch% a&o)\ovouytat ypamta ,O'EO TéNoC Tou 'siaur]vou.
Mapoppwrikri 1 Suprepacuatid, Aokwacia | ETULONG Tapadidouv epyacieg mou petpouv oto 40% tou
MoAAarAnig  Emidoyrig, Epwtrioelg Suvroung BaeuOL'J

Andvtnons, Epwtioets Avdntuéng Aokiiwv, | Kol KAVOUV HLOL TIOLPOUGLAOT TTIOU METPA 0TO 20% TOoU
Enidvon  [lpoBAnudtwy, [pant)y Epyaoia, B (19|J.OL'J

Ex9eon / Avagopa, [pogopikri Eétaon,
Anuoota Mapouoiaan, Epyaoctnpiakr Epyaocia,
KAwikn  E&€taon Aodevoug,  KaAAteyvikn
Epunveia, AAn / AAAeg

Avapépovtal pntd mPooSLOPLOUEV KPLTHPLA
aéloAdynong kat eav kat ou givat npooBaotua
Q70 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

Meplypacdn twv aoknoswv (Sivetal umod tn popdn CNUELWOEWY).

"MNapatnpnotakn Acotpoduatkn”, AAucavdpadkng K., Nivtog A., Matooupdkog X..

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,
(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).

T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity
Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

D. Schroeder, “Astronomical Optics”, Academic Press (1987)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)
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COURSE OUTLINE ®-234
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-234 | SEMESTER | WINTER

COURSE TITLE Astronomical Data Analysis

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T[l‘:{%:lljll:lgc L
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3126
https://eclass.physics.uoc.gr/courses/PH234/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®* Know the methods of astronomical data analysis

®* Know the methods of astronomical photometry of point sources
®* Know the methods of spectroscopic measurements

®  Know the basic methods of light curve analysis

®  Know the basic methods of morphological analysis of galaxies

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism
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Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Working independently

Production of creative and inductive thinking

Manage time and deadlines

(3) SYLLABUS

A brief description of the exercises is the following:

® CCDimage processing: Introduction to the IRAF environment. The physics of CCDs. Bias,
dark, flatfields. Defining the aperture size in stellar photometry.

® Advanced CCD photometry: Identifying sources in a CCD image automatically. Measuring the
magnitudes of the sources and converting from one system to another.

® Colors in Astronomy: Presentation of the color-magnitude and color-color diagrams and their
use in estimating the spectral type of a star.

®  The Hertzsprung-Russel (HR) diagram: Understanding the stellar physics behind the HR
diagram and its use in open stellar clusters.

®  Globular clusters: measuring their age and distance.

* Introduction to spectroscopy: Spectral classification of stars

®  Studying the light-curves of exoplanets and binary stars: Estimating the physical parameters
of planets and compact objects

® Classification of galaxies: The Hubble system. determining the radial distribution of light in
elliptical and disk galaxies, the de Vaucouleurs profile.

®  Estimating the Hubble constant using the period-luminosity relation of cepheids.

®  Galaxy Spectra: Using the Hubble law to estimate distances

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 52

described in detail. d
Lectures, seminars, laboratory practice, Study 15

fieldwork, study and analysis of bibliography, Project 83

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of

the ECTS

Course total 150

STUDENT PERFORMANCE
EVALUATION | The performance evaluation is performed in Greek.

Description of the evaluation procedure
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Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

There is a:

-written exam in the end of the semester

-Assignments (project reports) that count towards 40% of
grade

- presentation that counts towards 20% of the grade

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Lab notes

Observational Astrophysics, Alyssandrakis K, Nindos A., Patsourakos S.
G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,

(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).
T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity

Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)
D. Schroeder, “Astronomical Optics”, Academic Press (1987)
H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)
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NEPITPAMMA MAGHMATOz ®©-303

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN

TMHMA | OYZIKH

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-303 EZEAMHNO ZMNOYAQN | Xelpepwo

TITAOZ MAGHMATOZ | KBavtopnyavik |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv BIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 7
AoKNoEeLg 2

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ | A

yevikou unoBadpou,

£L6LkoU uroBadpou, elbikevuang

VEVIKWV YVWOewV, avamrtuéng Seélotitwv

NPOAMAITOYMENA MAOHMATA: | OXI

FAQ23A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH303/
MAOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3096

(2) MAGHZIAKA ANOTEANEZMATA

Ma6Bnolakd AnoteAéopata
Meptypdpovtal Ta padnoLaKd AmoTEAETUATA TOU Lo UATOG OL CUYKEKPLUEVEG YVWOELG, OEELOTNTEG KO LKAVOTNTEG
kataAAnAou emutéSou mou YA ATTOKTHOOUV 0L (POLTNTEG UETA TNV EMLTUXN OAOKANPpwaon Tou padruatog.
SupBouleuteite to Mapaptnua A
O Mepypacpn Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJEe Eéva KUKAO omoudwv auupwva e to Miaioto

Mpoagdvtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaideuang

O Mepypapikoi Acikteg Emunédwy 6, 7 & 8 tou EvpwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

> MeptAnmtikog 06nyog auyypaprc Madnotakwv AltoTeEAEoudTWY

Me tnv ertuyn oAokAfipwaon tou padbhiuatog o pottntig/tpla Ba sival os Bgon:

®*  Na yvwpllel TI¢ BaolkEG ApXES TNG KBAVTOMNXOAVIKAG, TNV KBAVTIKA LETPNON KoL TLG EELOWOELG
kivnong

*  Na katavoei Tov pabnuatikd GoppaAlopd tng KBAVIOUNXOVLKAG

®*  Na yvwpilel Ti¢ mpoPAEPELS TNG KPAVTOUNXAVIKAG VLA ATTAEG TIEPLITTWOELS KPOAVTIKWY

®  QUOTHUATWV

*  Na yvwpilel T mpoBALYPELG TNG KPAVTOUNXOVIKAC YL TNV TIEPIMTWON KEVIPLKWY SUVAULKWV
KoL Thv Bewpla TNG oTpodopung

*  Noa yvwplleL tnv neplypadn Tou spin tnv apxn Tou Pauli kal thv ox€on spin oTATIOTLKAG

*  Naedapudoel tnv Bewpia Slatapaywv oe okida GucLkd cuoTruaTa
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®*  Noa cuvSUAZEL TIG YVWOELG TOU YLat TV MiAUCN oUVOETWY TPoPANUATWY
®*  Noa gpunvelel TG LBLOTNTEG TOU KOGUOU YUPW TOU XPNOLUOTIOLWVTAC BACLKEG aPXEG TNG
KBavtounxavikng

FevikéG IKavOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG avaypa@ovTaL 0TO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwc) oe mola / TOLEG ATO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaAuan kat ouveon Sebougvwy Kat SxebLaouog Kat Slaxeipton Epywv

TIANPOWOPLWVY, UE TN XPHON KL TWV AImapaitnTwv 2eBa0U0G OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTA
TEXVOAoyLWV 2eBaouog oto puOtko meptBaiiov

lMpooapuoyn o€ VEEG KATAOTATELG Entibelén kowvwvikng, emayyeAuatikrg kat ndikrg umevBuvotntag
AnYn aropacewv kat evato¥noiag oe Féuata puAou

Autovoun epyaaia AOKNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTepnGS, SNIULOUPYLKIG KaL ETTAYWYLKIG OKEYNS
Epyacia oe Stedvég neptBaAlov

Epyaocia og Slemiotnuoviko neptBailov ANeg...

Mapdywyrn VEwV EPEVVNTIKWVY LOEWV

AvTlpeTwriion ocUVOETWV PO BANUATWY

Avartuén Tng EMOTNUOVLKAC OKEPNG

Xpron tng BLBALOBNKNG Tou mavemioTniov Kat ToAAAmAwY BLBALOYpadLKWY TtNywV
Avalntnon mNywv, TPOCOKOLWOEWV KoL NAEKTPOVLKWY LaBnudtwy amnod to Stadiktuo
Anuoupylo oNUELWOEWVY KAl AUTOVOUN LEB0SO0G LEAETNG

Juvepyaocio og opadeg

Alayxeiplon tou xpdvou Kat tpoBeopLwy

(3) NEPIEXOMENO MAGHMATOZ2

Oepehlwbelg ApxEg Tng KBavtopnxavikns: Auvapikég MetaBAntég — Oswpla Métpnong — E€lowoelg
Kivnong, (Tpaxavag, KedaAato 1, 3 eBSopadeg)

MaBnuatika EpyaAeia tng KBaviopnxavikng: - Zuvaptnolokol Xwpot — TEAEoTES - DopUOALOUOG
Dirac, ELKOVEG Kall AVaTIOPOOTACELG, LETOXNUATIOHOL ouppeTplag (OxL pATpa mukvotntac) (Tpaxovag,
Kedpalala 2-4, 2 eBSouadeg)

AmAG Auvopika Tuotiuata: EAetBepo wpatidio - Movodiaotata AUVOULKA - ApUOVIKOG
Talavtwtng, (Tpaxavag, Kedbdahalo 5, 2 eBSouadeg)

tpodoppn -Kevrpikd Auvapikd: Teheotég ZTpodopprs, AAveBpikn Bewpla otpodopung — AUGELS TwV
E€lowoewv Kivnong, Atopo tou Yépoyovou. (Tpaxavag, Kepaldio 6, 3 eBdopadeg)

Spin- Tautéonpa Iwuatibia: ‘Yrapén Spin — Neplypadn Spin — Spin/2tatiotikn, (Tpaxavag, KeddAata
7-8, 2 eB6ouadeg)

Elcaywyn otnv Oswpia Alatapaywv: Edn Alatapaywy - levik MeBobdoloyia — STolXelwSELG
Edapuoyég (Tpaxavag, Kepalaio 9, 1 eBdouada)

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ NAPAAOZHZ | Mpoowmo pe mPpOowo
Mpoowrto ue mpoowrno, EE amootdoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkolwvwvia pe Toug GpoltnTEG HECW LOTOoEAS G HoORpaTog

NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I.E. otn AldaokaAia, otnv
Epyaotnpiakn Eknaibeuan, otnv Entkolvwvia
LLE TOUG (POLTNTEG

OPTrANQZH AIAAZKANIAZ doprog Epyaciag

Meplypdpovtal  avaAuTIKE O TPOTTOG Kol Apaotnpiotnta Efa u '7 vou
uédodot SLbaockaliag. Aoégerc =
AlaAééelg, Sepwvapla, Epyaotnplakry Acknon,

Acknon  lebiou, MeAétn & avdAuon Aoknoelg 26
BiBAoypagpiag,  @povtiotiplo,  lpaktikr MeAétn 97

(Torto9€tnon), KAwikn Aocknaon, KoaAAirexviko
Epyaotripto, Aabpaotikn Sibaokalia,
EKTULOEUTIKEG ETLOKEYELS, EKTOVNON UEAETNG
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(project), Zuyypan epyaciac / epyaoiwy,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdpovtal oL WpPeG UEAETNG TOU @outnTh
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG Un kKadoSNYoUUEVNG UEAETNG CUUPWVA
UE TS apyég Tou ECTS

Juvolo MaBnpatog 175

AZIONOrHzH OOITHTQON
Meptypacpri tneg Stadikaoiag aétoAdynong

Mwooa A&oAdynang, MéBobdot a&loAdynang,
AlapopQWTLKY 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  Emttdoyrig, Epwrtrioels  S0vtoung
Anavtnong, Epwrtriosic Avantuéng Aokiuiwv,
Ermtidvon  MpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaon, Epyaotnplakn Epyaoia,
KAk Eé&taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOPLOUEV KPLTHpLa
aéloAoynang kat eav kot ou givat mpooBaotua
QIO TOUG (POLTNTEG.

H afloAoynon yivetatl ota eAAnvika. OL dottntég e€etalovral
Kat a€loAoyouvtal yparmtd oto TEAog Tou e€aprvou, oAAd Kot
LE TTPpo0doug Kata tn SLdpKeLla Tou e€apivou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

1. «KBavtounxavikn Il» - 3t. Tpaxavacg, Mavemiotnuiokeg Exdooelg Kpning, NoéuBplog 2008
2. «Elocaywyn otnv KBavtounxavikn» - K. TapBaxng, Leader Books, 2003
3. “Introduction to Quantum Mechanics, 2™ Ed.” — David J. Griffiths, Cambridge University press,

2016.
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COURSE OUTLINE ®-303
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-303 | SEMESTER | Winter
COURSE TITLE | Quantum Mechanics |
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEII{%[I:I:I;IG EREDUS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH303/
https://www.physics.uoc.gr/en/courses/3096

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®  State the basic principles of quantum mechanics, quantum measurement, and the

equations of motion
® Understand the mathematical formalism of quantum mechanics

®  Know the quantum mechanical predictions for simple quantum systems

* Reproduce the quantum mechanical predictions for central dynamics and the

theory of angular momentum

® Understand spin, the principle of Pauli, and the relationship of spin with statistics

*  Apply the theory of perturbations to various physical systems

® Use their knowledge to solve complex problems of quantum mechanics

® Explain the properties of the world around them using basic principles of Quantum

Mechanics
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General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Troubleshoot complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and stand-alone study methods
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Basic principles of quantum mechanics: dynamical variables, theory of measurement, equations

of motion. (Trahanas, Chapter 1, 3 weeks)

Mathematical formalism of quantum mechanics: Hilbert spaces, operators, Dirac Formalism,
Pictures and representations, symmetry transformations. (Trahanas, Chapters 2-4, 2 weeks)
Simple dynamical systems: free particle, one-dimensional potentials, harmonic oscillator.

(Trahanas, Chapter 5, 2 weeks)

Angular momentum, central potentials, angular momentum operators, algebraic theory of
angular momentum, solutions to equations of motion, hydrogen atom. (Trahanas, Chapter 6, 3

weeks)

Spin and identical particles. Description of spin, Pauli matrices, Spin/Statistics (Trahanas, Chapters

7-8, 2 weeks)

Introduction to perturbation theory: Types of perturbations, general methodology, simple

applications. (Trahanas, Chapter 9, 1 week)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

Activity Semester workload

The manner and methods of teaching are Lectures 52

described in detail.

Practices 26

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, Study

97

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student’s study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of

the ECTS

Course total 175
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STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The course evaluation is done in the Greek language.
Student performance is evaluated with a written final exam
at the end of the semester, as well as with midterm exams
during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. «KPBavropnxavikn Il» - It. Tpaxavag, Mavermotnuiakés Exddooelg Kpntng, NoguPplog 2008
2. «Elcaywyn otnv KBavtounxavikn» - K. TappBakng, Leader Books, 2003
3. “Introduction to Qunatum Mechanics, 2™ Ed.” — David J. Griffiths, Cambridge University press,

2016.
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NEPIFPAMMA MAGHMATOZz ®-308
(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMNINEAO 2NOYAQN | MPOMTYXIAKO
KQAIKOZ MAOGHMATOZ | ®-308 | EZAMHNO 2NOYAQN | XEIMEPINO
TITAOZ MAGHMATOZ | EAc(Bepn MNepapoatiki i Oswpntiki Epyacia
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEX
QPEZ MONAAEZ
AIAAZKANIAZ
Oewpntikn A Nepapatikn Epyacia 2 4
TYNOZ MAGHMATOZ | T
MPOAMAITOYMENA MAGHMATA: | OXI
FAQ3z3A AIAAZKAAIAZ kat | EAAnvikn / AyyAikn
EZETAZEQN:
TO MAGHMA NMPOZMEPETAI ZE | NAI

QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

https://www.physics.uoc.gr/el/courses/3174

(2) MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéopata (yia dporttnteg)

¢ Na prmopoUv va avaAllcoouv Kal va eTAUo0oUV Eva BEWPNTIKO N TIELPOUATLKO TPOBANUA
* Na propouv va rieptypalouv to mpoPAnua, tn péBodo emiluong Kat To oXoALaoud Twv

QIMOTEAECUATWY UE GUVOTITIKO TPOTO

Fevikég IKavoTNTEG

* Avalntnon, avaluon kot cuvBeon Sedopévwy Kat TAnpodopLWY, E TN XPHOoN KAl TWV amopoitntwy

TEXVOAOYLWV
* Autovoun epyoocia

e Nopaywyn VEWV EPEUVNTIKWY LOEWV

o Ixebloopog kal Slaxeiplon €pywv

* Xpnon g BLBAL0OAKNG Tou mavemioTnpiou kat ToAAATAWVY BLRALOypad LKWV TThyWV
* Avalntnon nnywv kal dedopévwv amo to dladiktuo

* Anuoupyla oNUELWOEWY KAl AUTOVOUN HEBOSOG LEAETNG

* Mpoaywyn TnG eAeVBePNC, SNULOUPYLKAG KOl EMAYWYLKAG OKEPNG

(3) NEPIEXOMENO MAGHMATOZ

To HaBnua auto Sivel tn SuvatdTNTa o€ MPOMTUXLAKOUG GOLTNTECG VO EPYAOTOUV O€ Eval

TELPOAUATLKO 1 BewpNnTIKO BEpa TNC PUOIKAG TG ETLAOYAC TOUC KOlL VAL EKTIOVHO0UV piot cUvToun
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epyaoia en'autol. H melpapatikiy epyacia cuviBwg oxetiletal pe avantuén n BeAtiwon
£PYAOTNPLOKWY 0LOKAOCEWVY TWV TIPOTTUXLAKWY EPYAOTNPLWY GUGLKAC TOU TUAUATOG.

(4) AIAAKTIKEZ kow MAGHZIAKEEZ MEOOAOI — A=IONOTHEH

TPOMOZ MNAPAAOZHZ | MpOowTO UE MTPOCWIO

XPHZH TEXNOAOTIQN | Emikowwvia pe Toug dpoltntég péow LotooeAibag padrpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.

OPFANQZH AIAAZKAAIAZ e ®doprog Epyaociag
Eaunvou
Avaypdpovral ot wpeg peA€tng tou | | Epyacia 80
pounty yia  kade padnowakn | | suyypodr avadopds 20

Spaotnpiotnta kadwe Kot oL WPES

un kadobnyouuevng HEAETNG

oUu@wva Ue Tic apx<c tou ECTS

YUvolo Mabnpatog 100

AZIONOTHZH ®OITHTON | H a§lohdynon yivetal ota eAANVIKA 1 0Ta OyyALKA.

Ol doutntég aflohoyouvtal pe Baon tnv avadopd rmou
napadibouv Kal Lo Topousiacn TwV ANMOTEAECUATWY TOUG.

(5) XYNIZTQMENH-BIBAIOTI'PA®IA

H BiBAwoypapia eéaptatal amo 1o ekaotote mPoBAnuUa

MOAIM NANENIZTHMIOY KPHTHZ

223



B5. Mepypappota Mabnuatwy Tunpa Quokng
COURSE OUTLINE ®-308
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-308 SEMESTER | WINTER
COURSE TITLE | project on Experimental or Theoretical Physics
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Experimental or theoretical work 2 4
COURSETYPE | C
PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION and | GREEK/ENGLISH
EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3174

(2) LEARNING OUTCOMES

Learning outcomes

*To learn how to analyze and solve a theoretical or experimental problem (build experiment, obtain
measurements and analyze data)

*To learn how to describe the problem, the methodology, and assessment of the results in a concise
way.

General Competences

¢ Search for, analysis and synthesis of data and information
Working independently

* Production of new research ideas

Project planning and management

* Development of scientific and critical thinking

¢ Use of the university library and multiple bibliographic sources
¢ Search for resources and data from the internet

¢ Creating notes and develop self-study method

Production of free, creative and inductive thinking
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(3) SYLLABUS

This course provides students with the opportunity to work on a topic of experimental or
theoretical physics of their choice and write a brief report on this. The experimental project is

often associated with the development or improvement of exercises of the undergraduate physics
laboratories of the department.

(4) TEACHING and LEARNING METHODS — EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

TEACHING METHODS Activity Semester workload
Project work 80
Report preparation 20
Course total 100

STUDENT PERFORMANCE

EVALUATION | The evaluation is performed in Greek or English
The students are evaluated based on their report and a
presentation of their results.

(5) ATTACHED BIBLIOGRAPHY

The bibliography depends on the individual project
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NEPITPAMMA MAGHMATOz ®©-324

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENISTHMQN
TMHMA | OYSIKHS
EMINEAO XNOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOS | ®-324 | EZAMHNO ZMOYAQN | Xeyuepwd

TITAOZ MAOHMATO2

M'evikA IxetikoTnTa Kol Baputnta

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVEOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

ToU padriuatog m.y. Atadééeig, Epyaotnpiakéc Aokroeic k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVELOVTAL EVIAIQA YLa TO GUVOAO TOU Uadriuatog MONAAEZ
, . ] ; AIAAZKANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog Kot To dUvoAo Twv
TUOTWTIKWY [LOVASWV
4 6

MpocVéate aelpéc av xpeLaotel. H opyavwan Stbéackaliac kat ot
SL6aKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

().
TYNOzX MAGHMATOZ | B
yevikou urtoBadpou,
£L6LkoU uroBadpou, elbikeuong,
VEVIKWV YVWOEWV, avantuéng Seélotritwv
MPOAMAITOYMENA MAGHMATA: | OXI

FNQ:ZA AIAAZKAAIAS kot | EAANVIKN ko AyyAtkn
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH324/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3059

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta

JupBouleurteite to MNapaptnua A
(]

Meptypdpovral Ta LadnNoLaKd ATOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaOnN TOU Uadiuatog.

Mepypapn tou Enutébou Twv Madnotakwy ATOTEAECUATWY yLa KATe Eva KUKAO omoudwv aUupwva ue to lNAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatng Ekmaibevang
= Meptypapikol Acikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

= MepiAnmtikég O8nyog cuyypapnc Madnolakwy AloTeEAeoUdTWY

Aoylopuo.
™G Mevikng ZXeTIKOTNTAG.

OLOTNTEG TNG.

UANG.

Me tnv erutuyxr oAokAnpwon Tou pabnpuatog ot doltntég Ba sivat o Béon:
*  Na yvwpilouv ta Baotkd otolxeia tng Nrewpetpiog Riemann. Na KATEXOUV TOV TOVUOTLKO
*  Na katavoouv tnv Apxn t¢ looduvapiog tou Aivotatv. Na yvwpilouv tic e€lowoelg mediou
®* Na elval og Béon va e§ayouv tn AUon Schwarzschild kat va katavooUv Tn onuocio Kat Tig
*  No meplypadouV TIG MELPAPATIKEG EMAANBEVOELS TNG FEVLKNAG ZXETIKOTNTOG.

*  Na ypapptkornololyv tnv e€icwaon tou Alvotaly Kat va Bpiokouv AUCELG BAPUTLKWY KUUATWV.
®  Na ekTioUV TL Eival pia paupn TPUTIA KOL TIWE TIPOKUTITEL OO TNV BAPUTLKN KATAPPEUON
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FeviKEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG QLUTEG aVaypa@ovVTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTIEL TO Uddnua;.

Avadhtnon, avaiuon kat cuvieon Sebopuévwy Kot 2xebLaouog Kat Staxeiptan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AmapaitnTwy JeBaoog 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTOL
TEXVOAOYLWV JeBaouds ato uaotko rteptBaAlov

lMpooapuoyn O€ VEEG KATAOTAOELG Emti&elén kowvwvikng, emayyeAuatikriG kat nBikrg umevBuvotntag
AnyYn anopacewv kat evatonoiag oe Yéuata puAou

Autdévoun epyaoia A0KNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn e EAeUTEPNS, SNULOUPYIKIG KOl ETTAYWYLIKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ blemiatnpuoviko neptBailov AMeg...

Mapaywyn VEwvV epeUVNTIKWV IGEWY ...

AvTlLETWTTLON OUVOETWY TIPOPANUATWY

AvAmtuén NG EMLOTNUOVIKAG OKEWNG

Xpnon tnc BLBAL0BNKNC Tou mavenoTnuiou Kot ToAAAmAwWY BLBALoypadIKwY INywv
Avalntnon mNywv, TPOCOUOLWOEWYV KOL NAEKTPOVIKWY pHadnudtwy amno to dtadiktuo
Alaxeiplon Tou xpovou Kal TpoBeouLwY

Autovopun uéBodog PeléTng

Juvepyaoia o OpAadEeg

Zuyypaodn Kot mapoucioon gpyaociag

(3) NEPIEXOMENO MAGHMATOZ2

FEWUETPLKN TTPOOEYYNON Via TN HUCLKA Tou emimedou xwpou, Eldikn IXeTIkOTNTA

Aldotnpa xwpoxpovou, Metaoxnuatiopol Lorentz, Alavuopata kot Suika Staviopata (1-popdecg),
TavuoTEg

lewpetpio Riemann

MoAhamAotnteg, H petpikn, MapdAAnAn petadopd kat cUpBola Christoffel, Frewdalclokec,
JuvaAloilwtn mapaywylon, O TaVUOTHG KAUMTUAGTNTOG

Baputnta

H e€lowon tou Atvotaty, n Apxn tng looduvapiag, To 6plo Tou NeUTwva, BapuTikr LETATOMLON TPOG
10 gpuBp0, Tuumeplhapfavovtag tnv UAN: 0 TAVUOTHG EVEPYELAG-0PUNG, H KoopoAoyLkn otabepa
Baputikd KU AT

Oswpla Statapoywv, Metaoxnuatiopoi Baduidag, H moAwon Twv BapuTikwy KUPATWY, H eykdpota-
uUNndevikou (xvouc Babuida, Metadopd evépyelag Katl 0purg anod ta kupata, Avixveuon BapuTikwv
KUMATWV

H AUon Schwarzschild

E€aywyn tng petpikng Schwarzschild, @swpnua Birkhoff, lewdalolakég tng Schwarzschild,
Melpapatikég emaAnBeVoelg, AVWUAAEG CUVTETAYUEVWV KOL KAUTTUAGTNTOG

Malpec TpUTES

H pavpn tpuma Schwarzschild, Abon Kruskal, Opifovteg yeyovotwy, H petpikr) Vaidya

(4) AIAAKTIKEE ko MAGHZIAKEEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | Mpoowro e TPOoWo

Mpéowro ue npoéowrno, E anootdoews

ekmaidevan K.Am.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug Gpoltntég LEow LoTooeASag pabnpartog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.

Xprion T.I1.E. otn Albaokalia, otnv

Epyaotnplakn Ekmaideuan, otnv Emkowwvia

LUE TOUG (POLTNTEG

OPTANQZH AIAAZKAAIAZ , ®optog Epyaciog
Neowod cAUTId : Apaotnplotnta 2
plypdovtal  avaAuTikd 0 TPOmoG  Kal E§aurvou
uédobol Stbaokaliog. AL 52
AlaAé€eg, Sepwvapia, Epyaotnpiakr Aoknon, wa EESLQ
Aoknon  [lebiou, MeAétn &  avdAuon J€T AOKNOEWV 38
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BiBAoypapiag, @povriotrplo, Mpaktikn Me }\étn 60

(Torto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Aabpaotikn SLbaokalia,

EKTIaULOEUTIKEG ETILOKEWYELG, EKTTOVNOn UEAETNG

(project), Zuyypan epyacias / epyactwv,
KaAAwteyvikn Snutoupyia, K.A.

Avaypdpovtal oL wpes UEAETNG TOU @oLTnTh

ya kade padnotakn SpaotnpLotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL

He TiG apyéq Tou ECTS 2Uvoho Madrpatog 150
AZIONOTHZH ®OITHTQN | H aloAdynon yivetal ota EAAnviKA kat ota AyyAkd. Ot
Mepwpaen e Siadikaoias agloAdynong doutntég e€etalovral kat aflodoyolvtal ypamtd oto TEAOG

Tou e€apnvou, aAAA KAl LE OET Q0K OEWY KATA TN SLAPKELA

Mwooa A&oAdynong, MéBobdol a&loAdynong, ,
Tou géaunvou.

Alauoppwtiky 1 Suunepacuatiky, Aokiuaoia
MoAdamAnc  Emtdoyrig, Epwrtrioelg Z0vtoung
Anavtnong, Epwtroeig Avamtuéng Aokuiwv,
Emtiduon  MpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopik E&taon,
Anuooia Mapouoiaon, Epyaoctnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avagépovtatl pntd TPOoSLOPLOUEVA KPLTHPLAL
aéloAdynong kat eav kat tou givat mpooBaoiua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Ta Baowkd eyxelpidia tou pabripatog eivat:
® Carroll, Sean M., Spacetime and Geometry: An Introduction to General Relativity.
Cambridge University Press, 2019.

® Schutz, Bernard, A First Course in General Relativity. 2nd Edition. Cambridge University
Press, 2009

H UAn Tou padnpatog kaAumrtetal akoAouBwvtag TN opeia kot tn prhocodia tou Carroll aAAd oto
£minedo mou avTLoTOoLKEL UE aUTO Tou Schutz.

Mpoteivetal emiong To Lo OTOKELWOES EYXELPiSLO:
® Hartle, James B., Gravity: An Introduction to Einstein’s General Relativity. Harlow:
Pearson, 2003.
To OpLOTIKO HABNUATIKA AUCTNPO EYXELPLOLO Elval:
® Wald, Robert M., General Relativity. University of Chicago Press, 1984
*  To mo eKTeVEG eyXelpiblo elval:

®* Misner, Charles W., Thorne, K. S., & Wheeler, J. A. Gravitation. Princeton University
Press, 2017

To L0 TIEPLEKTLKO gyxeLpidlo eival:

®* P. A.M. Dirac, General Theory of Relativity, Princeton University Press, 1996
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COURSE OUTLINE ®-324

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-324 | SEMESTER | FALL
COURSE TITLE | General Relativity and Gravitation
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are TEACHING CREDITS
awarded for the whole of the course, give the weekly teaching HOURS
hours and the total credits
4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSETYPE | B

general background,
special background, specialised
general knowledge, skills development

PREREQUISITE COURSES: | NO
LANGUAGE OF | Greek and English
INSTRUCTION and
EXAMINATIONS:
IS THE COURSE OFFERED | YES
TO ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH324/

https://www.physics.uoc.gr/en/courses/3059

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A
L]

Framework of the European Higher Education Area

Appendix B
®  Guidelines for writing Learning Outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

General Relativity.

Following successful completion of the course students will:

* Know the basic elements of Riemannian geometry. Master tensor calculus.
» Understand Einstein's equivalence principle. Know the field equations of

» Be able to derive the Schwarzschild solution and understand its meaning and
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properties.

» Describe the experimental tests of General Relativity.

» Be able to linearize the Einstein equation and obtain gravitational wave
solutions.

» Comprehend what a black hole is and how it arises from gravitational collapse
of matter.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new researchideas ...

Addressing complex problems

Development of scientific thought

Use of the University library and multitude of bibliographic resources

Research skills on finding appropriate study materials, simulations and on-line courses
Time management and deadline adherence

Autonomous methods of study

Working in teams

Writing and presenting term papers

(3) SYLLABUS

Geometric viewpoint on flat space physics, Special Relativity
Space-time interval, Lorentz transformations, Vectors and dual vectors (one-forms),

Tensors

Riemannian geometry

Manifolds, The metric, Parallel transport and Christoffel symbols, Geodesics, Covariant
differentiation, The curvature tensor

Gravity
The Einstein equation, The Equivalence Principle, The Newtonian limit, Gravitational

redshift, Including matter: the energy-momentum tensor, The cosmological constant
Gravitational waves

Perturbation theory, Gauge transformations, The polarization of gravitational waves,
The transverse-traceless gauge, Energy and momentum carried by waves, Detection of
gravitational waves

The Schwarzschild solution

Derivation of the Schwarzschild metric, Birkhoff's theorem, Geodesics of Schwarzschild,
Experimental tests, Coordinate and curvature singularities

MOAIM NANENIZTHMIOY KPHTHZ

230



B5. Mepypappota Mabnuatwy

Tunpa Quokng

Black Holes

The Schwarzschild black hole, Kruskal solution, Event horizons, The Vaidya metric

(4) TEACHING and LEARNING METHODS - EVALUATION

Use of ICT in teaching, laboratory
education, communication with students

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communication with students via the course
COMMUNICATIONS | website and via email
TECHNOLOGY

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography,  tutorials, placements,
clinical  practice, art  workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Activity Semester workload
Lectures 52
Problem sets 38
Study 60
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem solving, written work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Evaluation is done in both Greek and English.
Students are examined and their performance
evaluated based on a written final exam as well as
multiple problem sets during the semester.

(5) ATTACHED BIBLIOGRAPHY

University Press, 2009

The main textbooks of the course are:

» Carroll, Sean M., Spacetime and Geometry: An Introduction to General
Relativity. Cambridge University Press, 2019.

» Schutz, Bernard, A First Course in General Relativity. 2nd Edition. Cambridge

The course material is covered following the path and philosophy of Carroll but at the
level commensurate with Schutz.
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Another suggested elementary textbook is:
+ Hartle, James B., Gravity: An Introduction to Einstein’s General Relativity.
Harlow: Pearson, 2003.
» The definitive rigorous textbook is:
+ Wald, Robert M., General Relativity. University of Chicago Press, 1984
» The most comprehensive textbook is:

* Misner, Charles W, Thorne, K. S., & Wheeler, J. A. Gravitation. Princeton
University Press, 2017

* The most succinct textbook is:

+ P. AM. Dirac, General Theory of Relativity, Princeton University Press, 1996
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NEPITPAMMA MAGHMATOz ®©-333

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTKQN EMIZTHMQN
TMHMA | OY3IKH>
EMINEAO ZNOYAQN | MPONTYXIAKO
KQAIKOZ MAOGHMATOZ | ®-333 | EEAMHNO ZMOYAQN | Xelpepwo

TITAOZ MAGHMATOZ | Atpoodaipikd MeptBdiiov

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | B
yevikoU unoBadpou,
£L61koU unoBadpou, elbikeuong
VEVIKWVY YVWoewvV, avamtuéng Seélotritwv

MNPOANAITOYMENA MAOHMATA: | OXI

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3061
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH333/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta
Meptypdpovral Ta adnoLaKd AOTEAETUATA TOU UATUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWON TOU UaduaTog.
SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAECUATWY yLa KATe Eva KUKAO omoudwv auupwva ue to lAaioto
Mpoodvtwy tou Evpwriaikou Xwpou Avwtatnc Ekmaibevang
O Mepypapikoi Acikteg Emunédwvy 6, 7 & 8 tou EvpwmnaikoU MAataiov lMpoadviwy Awd Biou Madnang kat to Mapdaptnua B

= MeptAnmtikog O8nyog cuyypaprc Madnolakwy AloteAeoudtwy

Me tnv ertuyn oAokAnpwon tou uadniuatog o @ottntrig/tpia Ja eivat os 9an:

*  Na yvwplilel Ta xapaktnplotika tne e, aAAwv mAavntwy tou nAtakoU cUoTNLATOC KoL TOU

HAwou

*  Na yvwpilet Ta yeVIKA XQPAKTNPLOTIKA TN ATUOOQPALPAG KAL TLG CUVETELEG TOUG OTOV
mAavitn

*  Na yvwplilelL Ta yeVIKA XAPAKTNPLOTIKA TG 0{oVOTQALPAC KOl TIC CUVETIELEC TOUG OTOV
nAavntn

*  Na yvwpilel TOUG TOPAYOVTEG TOU EMNPEAJOUV TO KALUX TIG AAAQYEC TTOU EXEL UTTOOTEL KalL TIC
OUVETIELEC TOU.

®*  Na emiAvel ouvBeta npoBAnuata tou atuooalpikou ept8ailovrog

®*  Na pvwpilel ta moAv Baoikad tn¢ Fewpliog NG mapaywyng kot Staboong aktivoBoliog
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FevikEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWE QUTEG avVaypa@ovTaL oTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO UAdnua;.

Avadhitnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOPOPLWY, UE TN XPON KAL TWV AapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTAL
TEXVOAOYLWV 2eBaoudg ato puatko reptBaAiov

lMpooapuoyr) o€ VEEG KATAOTAOELG Emibetén Kowwvikng, emayyeAuatikrc Kkat nokr¢ umteuduvotntag
Anyn anopdoewv Kat evatodnoiag oe Féuara @UAou

Autovoun epyaoia A0KNGIN KPLTIKAG KoL AUTOKPLTLKIG

Ouadikn epyacio Mpoaywyn tnG EAeUTepNG, SNULOUPYLKNAG KaL EMAYWYIKNG OKEYNG
Epyaocia oe 6tedvég meptBaAdov | ...

Epyaoia o€ Siemiatnuoviko neptBailov ANeg...

Mapaywyn véwv epevvnuikwv tbewv | ...

AVTILETWTTLON OUVOETWV TTPOPANUATWY

Avamtuén Tng EMLOTNUOVLIKNAG OKEYNG

Xpnon tnc BLBALOBNKNC Tou mavenoTnuiou Kot ToAAAmAwWY BLBALoypadIKwY TNywv
Avalntnon TNywv, TTPOCOUOLWOEWV KoL NAEKTPOVIKWY Hadnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY Kal auTtovoung eBodou pelétng

Juvepyaoia o opAadeg

YAomoinon EpEVVNTLKWY EPYACLWY

Aaxeiplon Tou xpovou Kal mpoBeouLwY

(3) NEPIEXOMENO MAGHMATOZ2

H ' w¢ NAavATng:

O HALog kat n g€€AEN tou. H ' og ouykplon pe tnv Adpoditn kat Apn. H tpoxLd Kot meplotpodn tng
¢ kat petaBolég otnv nALakn aktvoBoAia mou mpoointel otn atpudéodalpa tng Mne.

Fevika Ztolxeia tng Atpoodaipag:

Y&poaotartikr Loopporia, Beppoduvaplikr Tou udpatpol Kot kKABetn doun tng atuocdhatpag. H
Beppofadbuida kat n petaBoAég tng. To Qawduevo Tou Oeppoknmiou looppormia aktvoBoAlag,
peTadopd TNS NALAKAG AKTVOBOALOC KOL EKTIOUTIH TNG YNLVNG akTivoBoAiag. O pdAog Twv
LxvooTolxeiwv oto dpatvopevo tou Beppuoknmiov. MoplakeS Umdavteg Kot uTtEpuBpn aktivoBolia. O
POAOC TWV VEPWV Kal AEPOAUUATWY OTNV PeTAPOPA NALOKAC akTtvoBoAiag.

H OZovoodarpa:

O dWTOXNMKOG HNXavIopog Tou Chapman yla tnv mapaywyn otpatoodatpikol 6fovrog. H
KATAAUTIKOL KUKAOL KOTAOTPOdIC Tou OLOVTOG Kal oL avBpwroyeveic emdpAoels. MoAKEG OTIEG Kal
otpatoodalptkd védn. H onuavtikdtnTa Tou 6{ovTtoc yia thv UTeplwdn aktivoBoAia kot tnv wr otn
rn.

MetapoAr touv KAipatog:

O Slepyaoieg Bépupavong tg 'ne. Ou Stepyaocieg PuEng tng Mg. MetaBoAr kKAipatog o Stddpopoug
XPOVLKOUG KALHaKeG. H yewAoytkn Xpovikn MeTaBoln KALLaTog tng Me. Avadpdoelg mou kabopilouv
TNV KALpatoAoyikn LetaBoAn. H umepBEppavon Tou TAAVATH KoL OL ETIIMTWOELC TNG.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ MNAPAAOZHZ | MpOowTo UE MTPOCWIO
lMpoowrto pe npéowmno, EE anootdoews
ekmaidevan KA.

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug Gpoltntég LEow LoTooeA SO Habipatog

NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Ekmaidevan, otnv Emkowwvia
LLE TOUG (POLTNTEG

OPTANQZH AIAAZKANIAZ , ®doprog Epyaaciag
Neowod CAUTIKG g Apaotnplotnta ,
plypdovtal  avaAuTikd 0 TPOmog  Kal Efapurivou
uedobot Stbaockaliag. ALOO\éEEL 52
Aaééelg, Sepwapla, Epyaotnpiakry Acknon, - S
Aogknon  [ebiou, MeAétn &  avdAuon MeAetn 98
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BiBAoypapiag, @povriotrplo, Mpaktikn
(Torto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Aabpaotikn SLbaokalia,
EKTIaULOEUTIKEG ETILOKEWYELG, EKTTOVNOn UEAETNG
(project), Zuyypan epyacias / epyactwv,
KaAAwteyvikn Snutoupyia, K.A.

Avaypdpovtal oL wpes UEAETNG TOU @oLTnTh
ya kade padnotakn SpaotnpLotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
LE TLG apxEG Tou ECTS

AZIONOrHZH MOITHTAON | H afloAdynon yivetat ota eAAnvikd. Ot dportntég e€etaovral
Mepwpaer e Stabdikaoias agloAdynong Kot aloAoyouvTalL Yparmtd oTo TEAOG Tou e€apvou, oA Kot

HE T(PO0J0 KATA TN SLAPKELA TOU EEAURVOU.

Juvolo Mabnpatog 150

Mwooa AéoAdynong, MéGobdor aétoAdynaong,
ALQUOPQPWTIKA 1) SUUTEPAOUATLIKY, AoKipaaia
MoAdartAri¢  Emidoyris, Epwtrioels  SUvtouns
Anavtnong, Epwrtrioeic Avarmtuéng Aokuiiwy,
Enmtiduon  MpoBAnudtwy, T[panty Epyaoia,
Exdeon / Avagopd, [pogopikny E&taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpoobdloplouEVa KpLtrpLa
aéloAdynonc kat eav kat tou eivat npooBaotua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

“Radiation and Climate”, .M. Vardavas, and FW. Taylor, International Series of Monographs on Physics
No. 138, Oxford University Press, 2007.
“Atpnoodatpiko Meptpaiov”, H.M. Bapdapag, Znuewwoetg, Mav. KpAtng

- JuvaQr) EMOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE &®-333
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-333 | SEMESTER | Winter
COURSE TITLE | Atmospheric Environment
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | B
general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3061

https://eclass.physics.uoc.gr/courses/PH333/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Know the features of the Earth and other planets of our solar system and our Sun
* List the general characteristics of the atmosphere and its consequences on planet
* Know the general characteristics of the ozon layer and its effect on planet

* Identify the factors that affect the climate, and their consequences

®* To solve complex problems on atmospheric environment physics

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
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Working in an interdisciplinary environment | ...
Production of new research ideas Others...

Handle complex problems

Development of scientific thought

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study methods

Collaboration and interaction within a team

Manage their time and keep to project deadlines

(3) SYLLABUS

The Earth as a Planet

The Sun and its evolution. Comparison of the Earth with Venus and Mars. The Earth’s orbit and
rotation, and the consequent variability of solar radiation incident on the atmosphere.

General Properties of the Atmosphere

Hydrostatic equilibrium, thermodynamics of water vapor and vertical structure of the
atmosphere. Lapse rate and its variations.

The Greenhouse Effect

The Earth’s radiation budget. Transfer of solar radiation and terrestrial radiation emission. The
role of the infrared bands of trace molecules. The role of clouds and aerosols.

The Ozone Layer

The Chapman mechanism for the production of stratospheric ozone. The catalytic cycles of ozone
destruction and anthropogenic impacts. Polar stratospheric clouds and ozone holes. The
importance of stratospheric ozone in providing a UV screen for biological evolution.

Climate Change

Processes of planetary heating and cooling. Climate change on different timescales. The
geological record of climate change. Feedbacks that determine climate change. Global warming
and its consequences.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail.
Lectures, seminars, laboratory practice, StUdy 98
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure X . . )
The evaluation is done in Greek. Students are examined and

Language of evaluation, methods of | evaluated in writing at the end of the semester, but also with
evaluation, summative or conclusive, multiple mid tern exams during the semester.

choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

“Radiation and Climate”, .M. Vardavas, and FW. Taylor, International Series of Monographs on Physics
No. 138, Oxford University Press, 2007.
“The Atmospheric Environment”, lecture notes in Greek, I.M.Vardava

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-336

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
ENINEAO ZNOYAQN | MPONTYXIAKO
KQAIKOs MAGHMATOS | ®-336 EZAMHNO SNOYAQN | XEIMEPINO

Mapatnpnotakny Koopoloyia
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTIKEG LOVASOEG QTTOVELLOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnplakéc AoKrRoetg K.Amt. Av ot QPES NIZTQTIKEZ
TULOTWTLKEG LOVABOEC QITOVELOVTOL EVIALN VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
, . , , AIAAZKANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog Kot To dUVoAO Twv
TILOTWTLKWVY LOVASWV
Aaé€elg 3 6

MpocV<ote aelpec av xpelaotel. H opyavwan Stbéackaliac kat ot
SL16AKTIKEC UETOHOL TTOU XPNOLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ: | I

yevikou unoBadpou,

£L61koU unoBadpou, eldikeuong

YEVIKWVY YVWOewvY, avartuéng Seélotitwv

MNPOANAITOYMENA MAOHMATA: | OXI

TAQ33A AIAAZKAAIAZ ko | EAAnviIKN
EZETAZEQN:

TO MAGHMA MNPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3078
MAGHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH336/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopata
lMeptypdpovral Ta LadnoLaKd AmOTEAETUATA TOU UATTUOTOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC KAl LKAVOTNTEG
KkataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX OAOKARPWaOnN TOU UABHUATOG.
JuuBouleuteite to MNapaptnua A
S Meptypapri Tou Emutédou twv Madnolakwy AToTEAECUATWY yLa Kade Eva kUkAo amoudwy auupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
C Meptypapikol Aciktes Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B
O MepAnmtikdg O8nyog cuyypaprc Madnolakwy AloTeEAeoUdTWY

MEeTa Thv eMLTUX oAoKARPwWGN Tou pabnuatog o pottntrg Ba umopst:

*  Na yvwpilel Ta Baolka mapatnPnoLaKd CNUEPLVA SESOUEVA LA TO SUUTTOLV.

*  Na yvwpilel ta Baoika newpauatike Sedouéva mou dtaudpewoav tnv MNopatnpnotakn
KoouoAoyia tov mponyouuevo aiwva.

*  No umopei va UEAETA KAl VA KAVEL TTOOOTIKEG EKTIUNOELG YLa TNV €EEALEN Ko Soun Tou
Zuunavroc

®*  Na umnopei va ouvbuadet toug vopous ths QUatkng Kat va KAVEL Xprion Twv UaBNUaTIKWY
gpyaleiwv yia tnv emtiluon ouvBeTtwV MPoBANUATWY CXETIKA UE TNV EPUNVELX
QTTOTEAEOUATWY ATTO CUYXPOVA TIELPAUATA.

*  No avabdlopyavwaoel TIG YVWUOELS TOU KAl Va SLOLUOPPUWOEL EVIAIA ELKOVX CXETIKA UE TO
Joumnav.
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FevikEG IKOVOTNTEG

AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhtnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwviknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Féuata puAou

Autévoun epyaoia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn tng EAeUTepnG, SNULOUPYLKNAG KaL EMAYWYLKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ Stemiatnpuoviko neptBailov ANeg...

Mapaywyn VEwv epeuvnTkwV tbewv ...

*  Avrniuetwmnion oUvVIeTwY npoBAnuatwv

*  Avantuén tng EMLOTNUOVIKIC OKEYNG

*  Xpnon tn¢ BiBAoGnknc¢ tou navemniotnuiov kat moAAanmAwv BiBAloypapikwy mnywv
*  Avalntnon nnywv kot Sedouévwv amo to StadikTuo

*  Anutoupyia GNUELWOEWVY KAl QUTOVOUN UEBOSOG UEAETNG

(3) NEPIEXOMENO MAGHMATOZ

YTolxeia yia to TUpmav: palo kat aktivoBoAio oto Tupmav. KoopoAoyikr) apxr, S1aoTtoAr tou
JUumnavrtog, HéBodol PEtpnong amootdoswv yaAallwy (1n eBdopdaday).

Koopohoyikd povtéha. E€icwan tou Friedmann (2n eBdouadal).

IXETIKLOTIKO ZUUmav. MapaUeTpog mukvotnTag, Qo, kat emBpaduvaong, go. AVon Twv e€l0WOEWV TOU
Friedmann (3n eBSopada).

H mapapetpog tou Hubble kat o mpoodloplopog tng otnv mpdén (4n kat 5n efdopada).
MpocSLopLloOG TOU o OTNV MPAEN, LECW TIELPOLATIKWY UETPHOEWV, KOL GUVETIELEC TNG LETPNONG
aUTAG (6N kat 7n eBdopaday).

Koopohoyikn Ztabepd, kat Avon e€lowoewv tou Friedmann pe A>0 (8n eBdoudadal).

KaBoplopog Twv Tiuwv Qg, Qa Kot Qu otnv mPAgn, HECW TwV KATAAANAWY LeTproswyv (9n eBdopadal).
Mukpokupatikr aktivoBoAia umtofabpou kat mpoéAeuaong tng (10n edouada).

Aviootportieg otnv Koouikn aktvoBolio umoBdbpou. Ta anoteAéopata Twy PLeTproswv Ttou WMAP
(11n eBéopada).

MupnvoolvBeaon: n nuloupyia twv eAadpwv otoxeiwv (12n efdopdda).

To KoOlepWUEVO KOOUOAOYIKO HOVTENO, Kal tpoBAfpata mou {ntave AUon (13n efdoudda).

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ MNAPAAOZHZ | Mpoowro Ue TPOoWo
Mpéowro ue npoéowrno, EE anootdoews
ekmaidevan K.Am.

XPHZH TEXNOAOTIQN | Emikowwvia pe Toug dpoltntég péow LotooeAibag padrpartog

MNAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I1.E. otn Aldaokalia, otnv
Epyaotnplakn Ekmaideuan, otnv Emkowwvia
LE TOUG (POLTNTEG

OPFANQSZH AIAAZIKANIAZ Méproc Epyaciog

lMeplypdpovrar  avaAutika o TPOmMoG Kat Apaotnpiotnra Efauﬁvou
uédobol Stbaokaliog. MOAEEELC 39
AlaAé€eg, Sepwvapia, Epyaotnplakr Aoknon,

Aoknon  lebiou, MeAétn &  avdAuon MeAgtn 111

BiBAoypapiag, @povriotrpto, Mpaktikn

(Tomto¥€tnaon), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaoctikn Sbaokalia,

EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG

(project), Zuyypacpn epyaciac / epyactwv,
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KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal oL wpes UEAETNG TOU @olTnth
yla kade padnolakn SpactnpLotnta kadws Kot
oL WPEG Un KaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

JUvoAo MaBruartog

150

AZIONOTrHZH OOITHTQN
Meptypacpn tng dtadikaaiag aéloAdynang

Mwooa A&oAdynong, MéBobdor aéloAdynang,
ALQUOPPWTIKA 1 SUUITEPAOUATLKY, AoKiuaaia
MoAAarAng  Emidoyrig, Epwtrioels Suvtoung
Anavtnong, Epwrtrioelg Avamtuéng Aokiuiwv,
Entiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9son / Avagopd, [lpogopikri Eétaon,
Anudota Mapouoiaan, Epyactnplakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntda mpoobloploueva KpLtipLa
aéloAdynang kat eav kat mou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

H alohdynon yivetal ota eAAnvika. Ot dpottntég e€etalovtal
Kal afloAoyouvtal Yyparmta oTo TEAOG Tou e€aurvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

Liddle, “An Introduction to Modern Cosmology”, John Wiley & Sons (2003)
“An Introduction to Galaxies and Cosmology”, edited by M. H. Jones & R. J. A. lambourne, Cambridge

University Press (2004).

M. Rowan-Robinson, “Cosmology”, Claredon Press (1996).

B. W. Carroll & D. Ostlie, "An Introduction to Modern Astrophysics”, Addison Wesley (2006)

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-336
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | #-336 | SEMESTER | WINTER
COURSE TITLE | Observational Cosmology
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 3 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3078
https://eclass.physics.uoc.gr/courses/PH336/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able:

® To know of the basic observational facts about the Universe.

* To know the basic experimental data that formed the basis for Observational Cosmology

® to study and make quantitative estimates for the evolution and structure of the Universe

® to combine the laws of physics and make use of mathematical tools to solve complex
problems regarding the interpretation of results from concurrent experiments.

®  Reorganize his/her knowledge and form a unified picture of the Universe.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism
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Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...

Dealing with complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for resources and data from the internet

Creating notes and develop self-study method

(3) SYLLABUS

Elements of the Universe: mass and radiation in the Universe. Cosmological principle, expansion
of the Universe. (1st week).

Study of the Universe. Newtonian Cosmology, motion equation, fluid equation (2nd week).
Geometry of the space, exrtavalov and redshift, Friedmann equation (3rd week). Cosmological
constant, important parameters in cosmology, cosmological models (4th and 5th week).
Microwave background radiation and its origin (6th week).

Nucleusynthesis: creation of light elements (7th week).

Measuring distances in the Universe (luminosity and angular diameter distance, particle horizon
and horizon distance (8th week).

Determination of q_0 in practice by experimental measurements and consequences of this
measurement (9th week).

Problems with Bing-Bang theory and inflation (10th week).

The creation of structure in the Universe (11th week).

Anisotropy in cosmic microwave background radiation and its power spectrum (12th and 13th
week).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39
described in detail.
Lectures, seminars, laboratory practice, 111
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 150

STUDENT PERFORMANCE

o ~ EVALUATION | stydents are examined and evaluated with problem solving
Description of the evaluation procedure during the semester and b with a written exam at the end of

Language of evaluation, methods of the semester.
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Liddle, "An Introduction to Modern Cosmology”, John Wiley & Sons (2003)

“An Introduction to Galaxies and Cosmology”, edited by M. H. Jones & R. J. A. lambourne, Cambridge
University Press (2004).

M. Rowan-Robinson, “Cosmology”, Claredon Press (1996).

B. W. Carroll & D. Ostlie, "An Introduction to Modern Astrophysics”, Addison Wesley (2006

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-352

(1) FENIKA
EXOAH | OETIKQN KAI TEXNOAOTIKQN ENIETHMQN
TMHMA | ®YSIKHE
EMIMNEAO MOYAQN | NMPONTYXIAKO
KQAIKOE MAGHMATOS | d-352 EZEAMHNO ZMOYAQN | Xewuepwod
TITAOZ MAGHMATOZ | E|ZATQrH STOYZ KBANTIKOYZ YNOAOTIZTES

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 6

MpooV¥éate oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
SLbaktikéc ueGobdol mou xpnoLUoToLoUVTaL TEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | I

yevikou uroBadpou,

eL6koU uroBadpou, elbikevuang

VEVIKWV YVWOEwWV, avamtuéng Seélotitwv

MPOAMAITOYMENA MAGHMATA: | KBavtiki Mnxavik |

FTAQZ:A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN: | Av umtdpxouv doltntég Erasmus n Stdaokalia yivetal ota Ay-
YALKAL.

TO MAOHMA MPOZ®EPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3206
MAOHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH352/

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd AnoteAéopata

Meptypdpovral Ta padnoLaKd ATOTEAECUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAAou emutéSou mou Ya AOKTHOOUV OL (POLTNTEG UETA TNV EMITUXN OAOKANPWanN ToU HadruaTog.

SuuBouleurteite to lMapaptnua A
> Meptypacpn tou Emunédou twv Madnolakwv AltoTeEAeoudtwy yla kKade Eva kUKAO armoudwv ouupwva pe to MNMAaioto

Mpooovtwv tou EvpwnaikoU Xwpou Avwtatng Ekmaibevong
> Meptypapikol Asiktes Emunédwy 6, 7 & 8 tou Eupwrniaikou lMAataiou Mpoooviwy Awa Biou Madnaong kat to lNMapaptnuo B

> MeptAnmtikdg 08nyog auyypaprc Madnotakwv AltoTeEAeoudTwy

Me tnv emtuxn oAokAnpwon Tou pabnuatog o dottntic/Tpla Ba eival os Béon:

*  Noa Katavoel TI¢ BaoIKEG ApXEC TWV KPAVTLKWY UTIOAOYLOTWY KOl YEVIKOTEPA TNG KBAVTLKAG
EMLOTAKNG Kal TeExvoloyiag.

*  Noa AUvel uTOAOYLOTIKA TtpoBAruaTa 0TNV KBAVTIKA TexVoAoyia

*  No ekTeAel TPOCOUOLWOELG TPORANUATWY KBAVTLKAC TEXVOAoyiag

*  No UEAETA TN OXETIKN gpeuvnTKA BLBALoypadia

FeViKEG IKOVOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG avaypa@ovTaL 0TO
Mapaptnuo AutAwuarog kot mapatidevial akoAoUBwc) o€ mota / TOLEG ATTO AUTEC AITOOKOTTEL TO pAdnua;.

Avadritnon, avaAuan kat ouveaon Sebougvwy Kat | SxebLaouog Kat Slaxeiptan Epywv
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TIANPOWOPLWVY, LUE TN XPHON KL TWV AmapaitnTtwv 3eBa0ouoG 0TN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TeXVOAoyLWV 2eBaouog ato uolko reptBaAlov
lMpooapuoyr o€ VEEG KATAOTATELG Entibeién kowwvikig, emayyeAuatikng kot ndkrig ureuduvotntag
AfYn anopacewv kat evatodnoiag oe Féuata pUuAou
Autovoun epyaoia AOKNGN KPLTLKAG KOl AUTOKPLTLKIG
Ouadikn epyacia Mpoaywyn TG EAeUTEPNS, SNULOUPYLKIG KA ETTAYWYIKIG OKEYNG
Epyaocia oe 6iedveég neptBaAlov
Epyacia oe Stematnuoviko neptBaAlov AMeg...
lMapdywyn VEwV EPEUVNTIKWY LOEWV
AvTlpeTwIon oUVOETWY TTPOPANUATWY
Avamtuén TnG EMLOTNUOVLKAG OKEYNG
Xprion tn¢ BLBALOBNKNG Tou mavemioTniou Kat TOAAAAWY BLBALOYPAPLKWY TINY WV
Avalntnon mNywv, TPOCOLOLWOEWV KoL NAEKTPOVIKWY Lo Bnudtwy amnod to Stadiktuo
Anuoupyilo oNUELWOEWVY KoL AUTOVOUNG LeBOSoU HeEAETNG
Juvepyacia og opadeg
YAomoinon EpEUVNTLKWY EPYACLWY
Alayxeiplon tou xpdvou Kat poBEeopLwY
(3) MEPIEXOMENO MAGHMATOZ

(1) KAaowot urtohoylotéc, Khaotkr mAnpodopia
(2) KBavtikég kataotdoelg povadiaiwv gbit, odpaipa Bloch, kBavtikh cuudpwvia
(3) KBavtikég kataotdoelg 8o Kol epLocoTepwy gbit, KBAVTIKA cUUTAEEN
(4) KBavtikég petprioels, anoouudpwvia
(5) KBavtikA mAnpodopia
(6) KBavtikég MUAEC, BAOIKEG OPXEC KBAVTLKWY UTIOAOYLOTWV
(7) KBavtikol aAyopiOuot
(8) ®uotkr uhomoinon KRAVTIKWY UTIOAOYLOTWY
(9) KBavtikég emukowwvieg, kBavtikh avixveuon, KBavTikr pooopeiwon
(4) AIAAKTIKEZ koe MAOGHZIAKEZ MEOGOAOI - AZIOANOlMHzH
TPOMOZ NAPAAOZHZ | Mpoowro pe mpdowrmno
Mpdowro ue npoéowro, EE anootdoews
eknaibevan KA.
XPHZH TEXNOAOFIQN | Emkowwvia pe Toug poltnteg péow nepLBailovrog eclass.
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Abaockalia, otnv
Epyaotnpiak Exknaibevon, atnv Entkovwvia
LLE TOUG (POLTNTEG
OPTANQZH AIAAZKAAIAZ , ®doprog Epyaciag
. . a Apaotnplotnta 7
Mepypdpovtar  avaAutikd o0 TPOmMoG  Kat E€aurivou
uedobdot Stbaokaliag. ALOAE = 52
AaAéewg, Sepwvapla, Epyaotnplakr Aoknon, - S
Aoknon  [lebiou, MeAétn & avdiuon AoKnaoELg 28
BiBAoypagpiag, @povriotrplo, Mpaktikn Mg)\é-m 70
(Torto9€tnon), Kiwiwkn Aoknon, KaAAwrexviko
Epyaotriptlo, Aabdpaotikn SLdaokalia,
EKmaUSeUTIKEG ETMLOKEYELS, EKOvnon UEAETNG
(project), Zuyypan epyaciac / epyaociwy,
KaAAwteyvikn dnutoupyia, K.Am.
Avaypdpovtal oL WpeG UEAETNG TOU @oLtnTh
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG Un kKadoSNYoUUEVNG UEAETNG CUUPWVA 2UvoAo MorpaTog 150
UE TS apyég Tou ECTS
AZIONOTHZH OOITHTQN | H agloAoynon yivetat ota EAANVLKA, KoL 0T OYYALKA yLal
Mepwpaepn e brabikaoiag agloAdynong doutnteg Erasmus. Ot portntég e€etdlovral Kot
agloAoyouvtal ypamtd oto TéAog Tou e€apnvou, aAAA Kot e
Mwooa AéoAdynang, MéBobdot a&loAdynang, § , v ’VP ) S E Hn ! H
Awrpoppunis 1 Supmepaouatid, Aoxyaoia npoodoug katd tn Slapkela Tou €apnvou.
MoAdartAric  Emidoyri, Epwtrjoelg  J0vtoung
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Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Entilvon  lpoBAnudtwy, [pant)i Epyaoia,
Ex9eon / Avagopd, [pogopikry E&taon,
Anuooia Mapouciaan, Epyactnplakr Epyacia,
KAk E&taon Ao9evoug,  KaAAteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd mpooSLopLoUEVH KPLTHpLa
aéloAdynanc kat eav kat mou givat mpooBaotua
QIO TOUG (POLTNTEG.

(5) ZYNISTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypagpia:

e Jones & Jaksch, Quantum Information Computation and Communication, CUP

Kaye, Laflamme & Mosca, Introduction to Quantum Computing, OUP
Barnett, Quantum Information, OUP

Hidary, Quantum computing: an applied approach, Springer

Moran, Mastering quantum computing with IBM QX, Packt
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COURSE OUTLINE ®-352

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-352 | SEMESTER | Fall
COURSE TITLE | |ntroduction to Quantum Computing
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ;:llj-ll:l:(; SRR

whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

C

PREREQUISITE COURSES: | quantum Mechanics |
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS: | If there are ERASMUS students teaching is done in English
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3206

https://eclass.physics.uoc.gr/courses/PH352/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understand the basic principles of quantum computing, and in general, quantum science

and technology.

*  Solve computational problems in quantum technology
*  Perform computer simulations of quantum technology problems
e Study the relevant research literature

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...
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Treat complex problems

Estimates of basic physical quantities in realistic technological scenarios relevant to biophysical

systems
Development of scientific thinking

Use of library and multiple bibliographic sources
Search for sources, simulations, and online lessons
Create notes and standalone study method

Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

1) Classical computers, classical information

2) Quantum states of single qubits, Bloch sphere, quantum coherence

3) Quantum states of two or more qubits, quantum entanglement

4) Quantum measurements, decoherence

5) Quantum information

6) Quantum gates, basic principles of quantum computers

7) Quantum algorithms

8) Physical realization of quantum computers

9) Quantum communications, quantum sensing, quantum simulations

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. B
Lectures, seminars, laboratory practice, Practices 28
fieldwork, study and analysis of bibliography, Study 70
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
Course total 150

activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in Greek. Students are examined and
evaluated in writing at the end of the semester, but also with
mid tern exams during the semester.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
e Jones & Jaksch, Quantum Information Computation and Communication, CUP
* Kaye, Laflamme & Mosca, Introduction to Quantum Computing, OUP
* Barnett, Quantum Information, OUP
e Hidary, Quantum computing: an applied approach, Springer
e Moran, Mastering quantum computing with IBM QX, Packt
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NEPIFPAMMA MAGHMATOZz ®-361
(l) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | NPONTYXIAKO
KQAIKOZ MAOGHMATOZ | ®-361 EZAMHNO ZMOYAQN | XelUEPWVO
TITAOZ MAGHMATOZ | Eigaywyr othv OmtonAekTpovik — QWTOVIKA
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES
ToU padruatoc .. Atadéésig, Epyaotnplakéc AoKAoELS K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS AIAASKANIAS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | yevikoU urtoBaBpou

yevikou urtoBadpou,

£L6Lkov uroBadpou, elbikevuang

VEVIKWV YVWOEWV, avamtuéne Seélotitwv

MPOANAITOYMENA MAOGHMATA: | OXI

FAQ2ZIA AIAAZKAAIAZ kaw | ATTAIKH
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH361/
MAGOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3062

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta
Meptypdpovtal ta padnoLaKd ATOTEAECUATA TOU UATUATOG Ol CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ja amtoKTIO0UV OL POLTNTEG UETA TNV ETILTUX OAOKANPWGN TOoU UABHUATOG.

JuuBouleuteite to MNapaptnua A

L Meptypapri Tou Emutédou twv Madnolakwy AlToTEAECUATWY yLa KaFe Eva kUkAo amoudwvy aUupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
Meptypapikol Acikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B
MepiAnmtikdg 08nyog cuyypaprc Madnolakwy AloTeEAEoUATWY

Me tnv emtuyr oAokArpwaon tou padnuartog o eottntic/tola Ja eival os 9éon:

* Na pmopei va e€nynoet ta SLLPOPETIKA XAPAKTNPLOTIKA SECUWY QWTOC, SLAPOPETIKEC TINYEC
QwTo¢, TNV Jewplia tou beiktn dtadAaonc, kot tnv Stadoon Tou PWTOG € UALKA.

* No uropet va meplypaipet tnv yevikn Gewplia Aettoupyiag twy laser, Tnv Sewpia Tou evioyutn
QWTOG, TwV Kotdotrntwy laser kat ta kpttripla T evotadelag, kat tng dtadoong Mkaovolavwy Séouwv
QWTOC, kKaBwc Kot Toug BaalkoUg TUMOUG laser w¢ MPoc¢ Ta YEVIKA XA pAKTNPLOTIKA TOUG.

o Na umopei va eénynost tnv Baotkn Yewpia Twv NULOYWYIKWY SLATAEEWVY KAl TNV EQAPLOYN TNG 0TV
kataokeun LED, pwtodiodwv kat laser nutaywywv.

* Na yvwplleL eQAPUOYEC TN OMTONAEKTPOVIKNG TNV TEXVoAoyia kat tnv Blounyavia kot va umopei
va avayvwploeL TV onuacia TG OMTONAEKTPOVIKNG OTNV CNUEPLVH ETTLOTHUN KAL KOVwVia.

e Na emiAveL mpoBAnuata otnv omtonAeKTPOVIKY.

* Na evrormilet mapaAAnAiououc kot Stapopec UETAED SLaPOPETIKWY PUOLKWY SLEpyATLWY

JT0U 081YOUV OTO TMTOLOTLKA TTOPOLOLO AITOTEAECUN TNG TAPAYWYNG N AVIXVEUONC PWTOG.
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FevikEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhtnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwviknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Féuata puAou

Autévoun epyaoia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn tng EAeUTepnG, SNULOUPYLKNAG KaL EMAYWYLKNG OKEYNG
Epyaocia oe 6tedvég meptBaAdov | ...

Epyaoia o€ Stemiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnukwv tbewv | ...

AVTILETWTTLON OUVOETWV TTPOBANUATWY

Avamtuén Tng EMLOTNUOVLIKNAG OKEYNG

Xprion tng BLBALOBNKNG Tou MavemLoTniou Kat ToAAAmAWY BLBALOypadLKWY TtNywv
Avoalntnon nnywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY pHadnuatwv anod to dtadiktuo
Anuoupyio ONUEWOEWVY Kal auTtOvoung neBodou pelétng

Autovopn epyacia

(3) NEPIEXOMENO MAGHMATOZ2

Nepi pwtog yevikd: eminedo kOpa, dwrelveg S£opeg, Mkaoualaveég Séopeg kal e€iowon Helmholtz,
noAwon, e€lowoelg Fresnel, xwpLkr Kol Xpovikn cupdwvia, epiBAacn, cupBoAr, GUVTEAESTNG
S1aBAaong kat povtélo Lorentz, pun ypOUULKOTNTA UALKWV, OVTLOVOKAQOTLKES I} uPNAAG
QVOKAQOTIKOTNTOG EMLOTPWOELC.

Dwrewveg MnyEG: ZUUPBATIKEG TNYEG EMLYPOUUATLKA, Kot LED — Mnyég Laser Apx€g Aettoupylag, apxn
Aewtoupylag tou Laser amplifier - Omtikég Kotlotnteg — Bswpia twv laser — TexvoAoyia kat Tumot
Aéwlep (Aéllep Hulaywywv, Nd:YAG, HeNe, Ti:Sapphire Laser)

AVIXVEUTEG: AvixveuTég yevika, Qwtodiodol pn kat pin.

Avddopa O€pata (avaloywg XPOVIKNG EMAPKELAG): Rabi TAAQVTWOELS Kal EL0aywyn 0TV KBAVTLKN
omrtikn, maApika kat mode locked Lasers, Kerr effect and mode-locking, generation of supercontinuum
—soliton propagation, Frequency combs and optical clocks.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIOAOTH:H

TPOMOZ MNAPAAOZHZ | MpOoWTO UE MTPOCWTIO
lMpoowrto pe npoéowrno, EE amootdoews
eknaibeuan KA.

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug poltntég péow LotooeAibag pabnipatog

MNAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I.E. otn Abaokadia, otnv
Epyaotnplakn Ekmaidevan, otnv Emkowwvia
LLE TOUG (POLTNTEG
OPIrANQZH AIAAZKAAIAZ
Meptypapovtal  avaAuTikd 0 TPOmoG Kot ) ®doprog Epyaciag
uédobot Sibaokaliac. Apaotnpiotnta Efaurivou
AaAééelg, Sepwvapla, Epyaotnplakr Aocknon, "
Aoknon  [ediou, MeAétn & avdAuon AoAEgeLg 52
BiBAioypapiag,  ®povriotiplo,  [paKTiKn MeAEétn 98
(Torto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyacotripto, Awabpaotikn Sbaokalia,
EKTIaULOEUTIKEG ETILOKEWYELG, EKTIOVNON WUEAETNG
(project), Zuyypacn epyacias / epyactwv,
KaAAwteyvikr Snutoupyia, K.A.

Avaypdpovtal ot wpeg UEAETNG TOU @oLTnTh
ya kade padnotakn SpactnpLotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

YUvolo MaBnuotog 150
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AZIONOTHZH MOITHTQN | H aloAoynon yivetal ota ayyAwa. OL pottntég eéetalovtal
Mepwpaer e dtadikacias agloAdynong Kot aflohoyoUvTal yparmtd oTo TEAOG Tou e€apvou, aAAA Kot

€ TPO0SO KATA TN SLAPKEL TOU EEQUAVOU.
Mwaooa A&loAdynong, MéSobol aloAdynong, HE TP n p gaun

ALQUOPPWTIKA 1) SUUIEPAOUATLKY, Aokiuaaia
MoAAarAng  Emidoyrig, Epwtricels SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Enmtiduon  MpoBAnudtwy, T[panty Epyaoia,
Exdeon / Avagopd, [pogopikny E&taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avagépovtal pnta mpoabloplouEVa KpLTrpLa
aéloAdynonc kat eav kat ou eivat mpocBactua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

1) “OmtonAektpovikn: pa etoaywyn”, J. Wilson and J. Hawkes / Metadpaon: A.A. Zepadetvidng, M.
MakportoUAou / Navemotnuiakeg Ekdooetg E.M.M.

2) “Aktiveg Laser-OnmtonAektpoviking” - £T. Koupng — ekd. EAAnVLKO Avolyto MavemiotiuLo

BA. kat BiBAloypadia ota AyyAlkd otnv teAeuTaia oeAida.

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-361
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-361 | SEMESTER | Winter
COURSE TITLE | |ntroduction to Optoelectronics - Photonics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ)(:llj-l;l:c SREDIS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

special background

PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL)

https://eclass.physics.uoc.gr/courses/PH361/
https://www.physics.uoc.gr/en/courses/3062

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able to:

* Be aware of different characteristics of light beams, different sources

light, the theory of refractive index, and the propagation of light in materials.

* Know the general theory of laser operation, the theory of the light amplifier of laser cavities and the
propagation of Gaussian light beams, as well as the basic types of lasers in terms of their general
characteristics.

® Be able to describe the basic theory of semiconductor devices and its application to
manufacturing of LEDs, photodiodes and diode lasers

* Know applications of optoelectronics in technology and industry and be able to understand the
importance of optoelectronics in science and technology.

e Solve problems in optoelectronics.

e /dentify similarities and differences between different physical processes

leading to the qualitatively similar result of light generation or detection.
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

(3) SYLLABUS

About light in general: plane wave formulation, light beams, Gaussian beams and Helmholtz's
equation, polarization, Fresnel equations, spatial and temporal coherence, diffraction, interference,
refractive coefficient and Lorentz model, nonlinearity of materials, anti-reflective or high reflectivity
coatings.

Light Sources: Conventional sources briefly, and LEDs — Laser Sources Principles of operation,
principle of operation of the Laser amplifier - Optical cavities — laser theory — Technology and types of
lasers (Semiconductor Laser, Nd:YAG, HeNe, Ti:Sapphire Laser)

Detectors: Detectors in general, Photodiodes pn and pin.

Various topics (depending on time availability): Rabi oscillations and introduction to quantum optics,
pulsed and mode locked Lasers, Kerr effect and mode-locking, generation of supercontinuum —
soliton propagation, Frequency combs and optical clocks.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload

described in detail. Lectures 52

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, Study 98

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of

the ECTS

Course total 150

STUDENT PERFORMANCE
EVALUATION | The evaluation is done in English

Description of the evaluation procedure

Language of evaluation, methods of | Students are examined and evaluated in writing at the end
evaluation, summative or conclusive, multiple
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choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

3) “Optics” by Hecht.

- Related academic journals:

1) “Principle of Lasers”, by Orazio Svelto.
2) “Optoelectronics and Photonics, Principles and Practices”, by S. O. Kasap, Pearson
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NEPITPAMMA MAGHMATOz ®©-405

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENISTHMON
TMHMA | OYsIKHS
EMINEAO 3NOYAQN | NPONTYXIAKO
KQAIKOX MAGHMATO: | ©-405 | EZAMHNO 3MOYAQN | Xeipepivéd

TITAOZ MAOHMATO2

Oeppoduvaptkn kat Ztatiotik Quotkn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN

EBAOMAAIAIEZ

Tou padnuarog m.y. AtaAésic, Epyaotnplakéc AoKroels K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QITOVEOVTAL EVLALX YLO TO GUVOAO TOU UaduaTog MONAAEZ
, ey , : AIAAZKANIAZ
avaypayte ti¢ eBdouadlaies wpes Stdaokadiag kat to cUVoAo Twv
TILOTWTIKWY UOVASWV
Aladé€elg 4 7
AOKNOELG 2

MpocVéate oepéc av ypelaotel. H opyavwan Stdaokaliag kat ot
OL6aKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | A
yevikou urmtoBadpou,
eLéikoU unoBadpou, 1bikevang,
VEVIKWV YVWOEWV, avamtuéng Seélotntwv
MPOAMAITOYMENA MAGHMATA: | OXI
TAQZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MNPOZMEPETAI ZE | NAI

OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

https://www.physics.uoc.gr/el/courses/3055

https://eclass.physics.uoc.gr/courses/PH405/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AroteAéoporta

SuuBouleuteite to Mapaptnuo A

Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWON TOU UaduaTog.

. Meptypapri Tou Emunédou twv Madnolakwy ATOTEAECUATWY yLa kKaJe Eva kUkAo amoudwy oUupwva e to MAaioto
lMpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang

. Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiouv lMpoadvtwv Awd Biou Madnang kat to Mapdaptnua B

. MepiAnmtikdg O8nyog cuyypapric Madnotakwy AloTeEAEoUdTWY

*  Noa yvwpilel TI¢ apX£EG Kal TOUS VOUOUG TNG OEPUOSUVOULKAC KoL TNC OTATLOTIKAG LNXOVIKAG

*  Na pmopel va urtoloyioel TG BepuoSUVOLKEG LBLOTNTEG AMAWV PUCLKWY CUCTNUATWY

*  Na yvwpilel tig otatiotikég Maxwell-Boltzmann, Fermi-Dirac kat Bose-Einstein

*  Noa cuvSUAZEL TIG BACLKEG OPXEG TNG OTATLOTIKAG KOL TNG BEpUOSUVAULKNAG WOTE va e€aydyel
KovoUupyla amoteAéopata

*  Na umnopei va cuvSualeL TIC YVWOELG TOU yla va eTiAUoeL oUvBeTa poBARaTa
OepLOSUVALKAG KL OTATLOTIKAG LNXOVIKAC

*  Na prnopel va e€nyel TIC LOKPOOKOTILKA TTOPATNPOUUEVEC PUOIKEG LELOTNTEG TWV CWUATWY
YUpW TOU EEKLVWVTAC OTTO TOL ULKPOOGKOTILKA CUGTATIKA TOUG

FeviKEG IKOVOTNTEG

AapuBavovtag uroyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VO EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWG QUTEG aVaypa@ovTaL OTO
Mapaptnuo AutAwpartog kot napatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTIEL TO Uadnua;.
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Avadlitnon, avaAuon kat cuvOeon Sebougvwy Kot SxebLaouoc kat Slayeiplan Epywv
TIANPOPOPLWY, UE TN XPHON KAl TWV amapaitnTwv 2eBa0U0G OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTN T
TeXVOAoyLwv SeBaouog ato pualko neptBaAlov
lpooaployr) O€ VEEG KATAOTAOELG Entibelén kowvwvikng, emayyeAuatikrg kat ndikrg umevBuvotntag
AnYn anopdaoewv kat evatodnoiag oe Féuata puAou
Autovoun epyaoia AOKNON KPLTLKIG KoL QUTOKPLTIKAG
Ouadikn epyaocio Mpoaywyn t™¢ EAeUTePNGS, SNIULOUPYLKIG KaL ETTAYWYLKIG OKEYNG
Epyacia oe Siedvég meplBaAlov
Epyaoia o€ biemiatnuoviko neptBaiiov ANeg...
TMapdywyn VEwV EPELVNTIKWV LOEWV

AvVTILETWTTLON oUVOETWV TIPOBANUATWY

AvAmtuén TNG EMLOTNUOVIKNAG OKEDNG

Xprion tng BLBAL0ON KNG Tou mavemioTniou kat ToAAAMAWY BLBALOYpadLKWY TINywV
Avalitnon mnywv, TPOCOUOLWOEWY KoL NAEKTPOVIKWVY HoBnpaTwy arno to dtadiktuo
Anpuloupyla OCNUELWOEWV Kal auTovoun HEBodog eAETng

Juvepyaoia og opadeg yla emiluon mpoPAnudTwy

YAormoinon EPEVVNTIKWY EPYACLWY

Alaxeiplon Tou Xpovou Kal MPoBeoULWY HECW TNG EYKALPNG KOTABEONG EpyacLWV

(3) NEPIEXOMENO MAOHMATOZ

Kataotatikn e€iowon - 10¢ vOpog — 20¢ vOUOC OepoSuvaptkig — pnxavég Carnot — Bepuoduvapikd
Suvaplkd — oxéoelg Maxwell — kavovikr) KOTAVOWN — TIOPOUAYVATNG — CUCTNHA 2 EVEPYELOKWVY
OTOOUWY — APUOVIKOG TAAQAVIWTAG — KAOQOLKA OTOTIOTIKA KATAVOUN - HOAKPOKOVOVIKA KATAVOUN —
otatiotikn Fermi-Dirac — otatiotikr Bose—Einstein — Bewplia Stakupdvoewv.

OEPMOAYNAMIKH

ALGAeEn 1 - BaolkéG EVVoLeg TNG OpUOSUVAULKAG
ALGAEEN 2 - 00¢-NOUOC TNG OEPUOSUVALKNG
ALGAeEn 3 - 10¢-NOpOG TNG OEPUOSUVALKNG
ALGAEEN 4 - Oeppoduvapk Mnxavn Carnot
ALAAEEN 5 - 206-NOUOC TNG OEPUOSUVOLLKNG
ALGAe€n 6 - Evrporia

ALGAEEN 7 - OgpuoduVAULKA AUVOULKA

ALGAEEN 8 - AVOLKTA OgpUOSUVAULKA CUCTHOTA
AlaAe€n 9 - loopporieg Daocewv

AldAegn 10 - 30¢-Nopog tng OepoSUVOULKAG

STATIZTIKH OYZIKH

AlGAe€n 11 - AQwpata ITATIoTIKAS MNXavikAg
AlaAe€n 12 - Evtponia Boltzmann

AlGAegn 13 - Kavoviky Zulhoyr)/Katavopur Boltzmann
AlGAeEn 14 - Evtponia Gibbs

AtdAeén 15 - Itatiotik Ogpuoduvapikn

ALGAEEN 16 - MoVWTIKA 2TEPEd

AlGAe€n 17 - Mapapayvntika STeped

ALGAEEN 18 - KAaoLko [6aviko Aéplo

AlGAegn 19 - KAaotkn ZTatiotiky Mnxavikn

AlGAegn 20 - KBavtikn ZTotiotiky Mnxavikn

AldAe€n 21 - KBavtikd Qwtoviko Aéplo

ALGAe€n 22 - Meyalokavovikn Sulhoyr/Katavoun Gibbs
ALGAeEn 23 - KBavTika I6avika Aépla

ALGAeEN 24 - 16avika Deppiovikd Aépla

ALGAeEN 25 - I6avika Mmolovikd Aépla

ALGAEEN 26 - Oswplo AlaKUPAVOEWY

13 eBSopadeg x 2 (6iwpeg) Slahételg Bewpiag = 26 GUVOAKA SLAAEEELG
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(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPOMOZ NAPAAOZHZ
Mpoowro ue npoowro, EE amootdoews
eknaibevan KA.

Mpoowmno pe MPOowIo

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprian T.M.E. otn AldaokaAia, otnv
Epyaotnpiakn Exknaibevon, otnv Emkowwvia
LE TOUG OLTNTEG

Emikowvwvia e Toug doltnTEC HEow TG MAAThOpUag eclass
Kol peow email.

OPIrANQZzH AIAAZKAAIAZ

Meplypdpovtal  avaAuTikd O TPOTIOG Kol
uedobol Stbaokaliog.
Aadééelg, Sepwvdpla, Epyaatnplakry Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(TortoO€tnon), KAwikn Aoknon, KoAAitexviko
Epyaotriptlo, Awadpaotikn Sbaokalia,
EKmabeUTIKEG EMLOKEYELS, EKmOvnon UeAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypdpovtal ot wpeg UEAETNG TOU @oltnth
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG un kaBodnyouuevne UEAETNG oUUPWVA
UE TLG apxEG Tou ECTS

, ®doprog Epyaocioag
Vi) e
paotnplotnTa Efaurivou
Alaé€eLg 52
Aoknoelg 26
Melétn 97
Juvolo Mabrpatog 175

AZIONOTHzIH OOITHTQON
Meptypaprn) ¢ Stadikaoiag aloAdynong

Mwooa AéloAdynong, MéBobdot a&loAdynang,
Alauoppwtikn 1 Suunepacuartiky, Aokiuaoio
MoAdartAric  EmtAoyrig, Epwtrioeilc  Zuvtoung
Anavtnong, Epwrtricelc Avamtuéng Aokiuiwv,
Enidvon  [lpoBAnudtwy, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaan, Epyaoctnpiakr Epyaocia,
KAwvikny  E&€taon  Aodevolg,  KaAAwreyvikn
Epunveia, AAn / AAeg

Avapépovtal pnta mpooSLOpLOUEVH KPLTHPLa
aloAoynanc kat eav kat mou eivat npoaBdaotua
Q70 TOUG (POLTNTEG.

H afloAdynon yivetat ota eAAnvikd. OL pottntég e€etalovral
Kot a€LoAoyouvTal ypartd oto TEAOG Tou e€apvou, aAAG Ko
ue (2) mpoodoug kat (10) oElpEC AOKNOEWY KATA TN SLAPKEL
tou efapnvou. MpoodEpeTal KoL 0TO €XPWVO £EAUNVO oav
DOpovtiotnploko padnua dVo (2) wpeg tnv eBdopdada.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- [potewouevn BiBAoypapia:

“Oeppoduvautkn” — E. Fermi — MN.E.K.

“statiotikn Quoikn kot Ogppoduvaptkn” E.N. Owkovouou — MM.E.K.
“Oepuikny Quowkn” S. J. Blundell, K. M. Blundell- M.E.K.
“statiotik) Quowkn” F. Mandl — Ek800eLg MNMVEUUATIKOG

- JuvaQrn) EMOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-405

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-405 SEMESTER | WINTER
COURSE TITLE | Thermodynamics and Statistical Physics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the
whole of the course, give the weekly teaching hours and the total credits HOURS
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3055
https://eclass.physics.uoc.gr/courses/PH405/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
O Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area
> Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

> Guidelines for writing Learning Outcomes

* Understanding of the principles and laws of thermodynamics and statistical mechanics

*  To calculate thermodynamic properties of simple physical systems

*  Apply Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein statistics

*  Combine the basic principles of statistics and thermodynamics to produce new results

* Be able to use their knowledge to solve complex problems of thermodynamics and statistics

*  Explain macroscopically observed physical properties of materials by starting from their
microscopic constituents and characteristics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

) Treat complex problems
) Development of scientific thinking

) Use of the University library and multiple bibliographic sources

) Be able to keep systematic notes and learn the standalone study method
) Collaboration in teams in order to solve problems

(1
(2
(3
(4) Search for sources, simulations, and online classes
(5
(6
(7

) Manage time and deadlines by submitting homeworks with strict deadlines

(3) SYLLABUS

Equation of state - 1st law - 2nd law of Thermodynamics — Carnot engines — thermodynamic
potentials — Maxwell relations — canonical distribution — paramagnet — 2 level systems — harmonic
oscillator — classical distribution — grand canonical ensemble — Fermi-Dirac statistics — Bose-Einstein

statistics — fluctuation theory.

THERMODYNAMICS

Lecture 1 - Basic Concepts of Thermodynamics

Lecture 2 — 0™ Law of Thermodynamics
Lecture 3 — 1* Law of Thermodynamics
Lecture 4 - Carnot Engines

Lecture 5 — 2™ Law of Thermodynamics
Lecture 6 - Entropy

Lecture 7 — Thermodynamic Potentials
Lecture 8 — Open Thermodynamic Systems
Lecture 9 — Equilibrium Phases

Lecture 10 - 3" Law of Thermodynamics

STATISTICAL PHYSICS

Lecture 11 — Axioms of Statistical Mechanics

Lecture 12 — Boltzmann Entropy

Lecture 13 — Canonical Ensemble/Boltzmann distribution

Lecture 14 — Gibbs Entropy

Lecture 15 — Statistical Thermodynamics
Lecture 16 — Einstein and Debye Solids
Lecture 17 — Paramagnetic Solids

Lecture 18 — Ideal Classic Gas

Lecture 19 — Classical Statistical Mechanics

Lecture 20 - Quantum Statistical Mechanics

Lecture 21 — Quantum Photon Gas

Lecture 22 — Grand Canonical Ensemble/Gibbs Distribution

Lecture 23 - Ideal Quantum Gases
Lecture 24 - Ideal Fermionic Gases
Lecture 25 — Ideal Bosonic Gases
Lecture 26 — Fluctuation Theory

13 weeks x 2 (2-hour of duration) lectures = 26 total number of lectures
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(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communication with students is conducted by email and
COMMUNICATIONS the eclass e-learning platform.
TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are

A o ] Activity Semester workload
Lectures, seminars, laboratory practice, Lectures 52
fieldwork, study and analysis of bibliography, Exercises 26
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational Study 97
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS
Course total 175
STUDENT PERFORMANCE
EVALUATION The evaluation of students is based on Greek. Students have

Description of the evaluation procedure 2 mid-term exams, one final exam and have to submit 10

homework sets of problems during the semester.
Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined  evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

“Thermodynamics” E. Fermi
“Thermal Physics” S. J. Blundell, K. M. Blundell
“Statistical Physics” F. Mandl

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-307

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOT'TKQN EITIETHMQN
TMHMA | ®YXIKHX
EIIIITEAO XIIOYAQN | ITPOIITYXIAKO

KQAIKOX MAGHMATOX | ®-307 | EZAMHNO XITIOYAQN | Xeepvo
Mpoxwpnuévo Epyaotrplo Quaotkig |
TITAOX MAGHMATOX
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ EBAOMAAIAL
O€ TIEPIMTWOT) TIOV O1 TIOTWTIKES HOVASES ATTOVELOVTAL O€ SIAKPITX PEPT) TOL EX METQTIK
uabnuarog m.x. AtoAé€eig, Epyaotnpiakég AOKIOEIS K.ATL. AV 01 TOTWTIKEG HOVASEG QPEX EX
anovépoviat eviaia yia 1o avvolo tou padrpatog avaypdyte Tig fSopadiaies wpeg AINAYKAAIA | MONAAEX
S1600KAAIXG KAt TO GUVOAO TV TIOTWTIKWY HOVASWV >

Epyaomnplokég AoKnoeig 3 7
IpocbBéote oeipés av xperaotel. H opyavawon Sidaokaliog kat ot Siéaktikég pébodot
IOV YPIOLOTOLOVVIQL TIEPLYPEPOVTIAL aVAAVTIKG 0T (6).

TYIIOX MAGHMATOX | A
yevikou vmofBabpov,

e161kov vrrofdbpov, e1dikevong

YEVIKQV YVOOEWY, avamtuéng 6e§lotntwv

MMPOAITAITOYMENA | To paBnpa €xel o¢ mPOXTIAITOVHEVO TNV EMTUXT|
MAGHMATA: | napakoAovBnon tev pabnpdtov: Eloaywnyn otnv Zoyxpovn
duowkn I[(D-201) kou Epyaotplo ®vokng I (Ontikn)

(®-208)
TAQXXA AIAAXKAAIAY ko | EAAnvikny (v xpelaotel ko AyyAkd)
EEETAXEQN:
TO MAGHMA ITPOX®EPETAI | NAI
YE ®OITHTEX ERASMUS

HAEKTPONIKH XEAIAA | https://www.physics.uoc.gr/el/courses/3052
MAG®HMATOZX (URL) | https://eclass.physics.uoc.gr/courses/PH307/

(2) MAGHXZIAKA ATIOTEAEXMATA

Moafnolokda ATtoteAéopata

Heprypdgovrar tar pabnotaxd anotedéopata tov HaBUATOS 01 GUYKEKPIUEVES YVAOELS, Se&10TNTEG KAl IKAVOTNTEG KATAAATIAOL
EMIESOL IOV O ATIOKTHOOLY 01 POLTNTEG LETA TNV EMTUXT 0AOKAIpwOn Tov padnuatog.
ZvpPovievteite o Hapdaptnua A
. Teprypagn tov Emumébov twv Mabnotakdv ATOTEAEOUATOV ylar KaBe éva KUKAO atouddv avupwva pe o I[TAaioto
Ipoadvrwv tov Evpwrnaikob Xwdpov Aveoratns Exnaidevong
. Teprypagikoi Agikteg Emmédwv 6, 7 & 8 tov Evpwnaikod IAaiaiov IIpoadviwv Aia Biov Mabnang kou to Iapdptnua B
. ITepiAnmuikég Odnyos avyypagric Mabnoiakwv Anotedeopdtwv

Me Vv €mTuy} OAOKANP®OT TOL HaBAATOG 0 @ottThg/Tpla Ba eivan o€ Béon:

*  No pmopei v EKTIHNGCEL T GPAAHATA TIOV VTIELGEPYOVTAL OTIG TIEIPAHOTIKEG PHETPIOELG

*  No KoTavonoel BooIKEG POOHATOOKOTIKEG TEXVIKEG OTIWOG TN AOPPOPNONG
0paTov/LTEPLOPOL, TNG CUHPOAOKETPIKIG TEXVIKIG, TNG EKTTOUTIC/ATIOPPOPT|ONG
OKTIVOV-X, TNG EKTIOUTNG/AMOPPOPNOTG AKTIVOBOALNG Y K.T.A.

*  Na katavoroel TNV cAANAEMSpaoT Tov LoyvnTIKOD TeSiov pe TNV DA Kol TPOTOVG
pétpnong tov (eowvopevo Hall, owénpopayvnukn votépnon)

* Na xpnotponoiel Ta faoikG Opyava NG TMELPAHATIKNG PLOIKNG OTIWG GLOTHHOTA KEVOD,
TILPNVIKT] OpYyavoAoyia, opyavoAoyia amapiBunong yeyovotwy, opyavoAoyia HETpnong
OYOUG IAAHOD, PETATPOTING AVOAOYIKOU OE YNOLOKO OTHA, TOAVKAVOAIKTY avdAvo,
(QOCHATOYPAPOVG OPATOV/LTIEPLAOSOVC/AKTIVEV-X.

*  No ekTIpd TOUG TAPAYOVTEG IOV EMNPEGLOLY TX AMOTEAETHAT EVOG TIEIPAPNTOG
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*  Na ovvduadet Tig BepNTIKEG TOL YVMOOELG YO VO EPUTVEVOEL TX AMOTEAETHAT TV
TIEPAPHATOV

* Na katavoel g kanowa nelpdpota odnynoav oty empefaiwon 1 v Tpomonoinon
™G Bewpiag.

* No xpnolponolei Ta epyaAginr TTOL KTAITOVVTOL YIX VO EESEPYATTN KO YPAPIKN
QVOMOPAOTACT) TIEPAHATIKOV SeSOEVGOV

*  No avontdgel TV IKAVOTITH TOL GTI GLYYPOQT] AVHPOPAOV HE EMOTHOVIKY opbotnta
KOl GOQNVELX

Tevikég Ikavotnteg

AapBavovtag vroyn Tig YEVIKES IKAVOTNTES TTOV TIPEMEL VA EXEL ATOKTNOEL O TTUXLOVX0G (OTIWE aUTEG avaypapovtat oto Iapaptnua
Amddparog kat mapatifeviar akoAodwe) ae ola / TOLEG A6 AUTEG ATOTKOTIEL TO pabnua;.

Avadiitnon, avdAvon kon abvBeon Sedopévav kat Zyebaopog kat Slayeipion Epywv

TANPOPOPLAIV, LIE TN XPIIOT KAL TWV ATAPALTHTWV Zefacpog otn S1a@OPETIKOTNTA KAl 0TIV TTOAVTIOAITIOUIKOTN T
TeXVoAoyIdV TIpooappoyr) 08 VEES KATAOTAOELS Zefaopdg oto puotko mepiffdAiov

Anyn amopdoewv Enideién kowvwvikng, emayyedpatikns kou noikr¢ vmevbuvomrag
Avtévopun epyaaia Kai vonobnoaiag o€ Oéuarta pvAov

Ouadikn epyaoia A0KNOT KPLTIKI)G KAl QUTOKPITIKIG

Epyaoia o€ 81e6vég mepifdAiov Tpoaywyn ¢ Ae00epNG, SNULOVPYIKTIG KAl EMAYWYIKIIG OKEYNG
Epyaoia oe Stemompoviko nepifardov Hapaywyn véwv | ...

EPELVITIKWV 16E0V AMgg. ..

Opadikn epyaoia

Avtovopn gpyaoia

Katapepiopog epyaciov

Avadnmon kot ekpdBnom Kovoopylwv VITOAOYIOTIKGV EPYOAEiQV
YAomoinomn emoTHOVIKOV EPYNTIOV

Awayeipion xpdvou kot ipoBeapiv

(3) MEPIEXOMENO MAGHMATOX

Ta  mepdpota ta omoiar  TEAOOVTIOL  avd  OpG&deg TV 2 oTOp@V  elvau
Texvikég kevoL: Ileptypa@r] cvoTnp&TeV KeVoL. Apyr Aettovpyiag pNXaVIKNG avtAiag Kol avt Alag
Soyvoewg. Opyava pétpnong kevov (petpntig Pirani kon petpntig Penning). Toyxdtnta &vtAnong.
Ayoyipomta coAnvaoeav (Yo 1E08N kot poplakn porn). TeAkn Ta0TtnTo eEKKEVOOTNG. AlppoEg Kat
QVTIETOMLON.

Zidnpopayvntikn votépnomn: Mayvnuikd S6imoAo kot poyvntikn SumoAikn pomr. Iapapoyvntiopog,
Stapayvntiopog, owdnpopayvntiopog kot Beppokpaocia Curie. Nopog tov Ampere. LYETIKT] HOYVITIKT
SamepatoTnTa Kot poyvnTikn StamepatdtnTa Tov kKevov. Emayopevo medio kat ouvetikd medio.
®owvopevo Hall: Abvapn Lorentz. Taon Hall. ZuvteAeotng Hall o€ aywyoig kot npiaywyodg (je évan
SVo €16n popéwv). Evkivnoia popéwv. Xprion tov gawvopévou Hall ya v pétpnomn xapoknplotikov
peyebov npuoayeyov (€i8og, muKvOTNTA Kot eukivnoia @opéwv). Mayvnroavtiotaon. Kpovukd
(QOLVOEVO Hall.
Ieipapa Frank - Hertz: TTeptypaen tov atdpov katd Bohr. — TMati n peTa@opd evépyelng oTa GTOPRA
yivetal katd Slakekpiéva, aovveyn mood. Ilepl kPaviopévwv evepyelakov otabpav. Kivion
eAevBépou nAektpoviov petad Svo onpeiwv pe otabepr Stagopd Suvapikov. Avvapikd 10vViopoL.
Amo T eSaptdarton n mieon atpov Tov Hg. Twti npénel mpota va Beppavovpe v Avyvia Hg, mpv
EQUPHOCOLIE TAOELg ot TAEYPOTO Kot VipoTa ™6 Auyviag.
DRTONAEKTPIKO POvOpEVO: POTONAEKTPIKO QOIVOIEVO, COPATISINKT] — KUPXTIKN] QUOT] TOL Q®TOG,
otaBepa tov Planck. ®dopa exmopmmg atopwv. Koatavonon melpoapotikng Siataéng, ¢wtodiodog,
Qpaypa niepiBAaong, (QOOPOTOOKOMLO.
Dovopevo Zeeman: T elvan Kot oL o@eiAeTal 1o ovopevo Zeeman. Evvoleg spin Kol GUVIOTOHEVTG
poayvnTikng ponrg atopov. KBavrikoti apifpoti, mapdyovtag Lande g, 00{evén OTOPIK®OV GTPOYOPHOV.
Inpaoia T0L EOWVOPévVOL Zeeman OTNV QOCPOTOOKOTIA. Katavonomn tng MEPApATIKiG S4Tagng.
Avopoaio (OLVOIEVO Zeeman Ko (OLVOIEVO Paschen-Bach.
Moplokny  @aopatookia: Dépa  anoppognong I2: Aopnp SIKTOPIK®V  OPOMUPNVIKOV  HOpimv.
IIpooeyyion Born — Oppenheimer. — HAeKkTpovikég, SOVNTIKEG, TEPIOTPOPIKEG KATHOTAOELG.
Metafaoelg anoppoenong, apyn Franck— Condon. Katavopn mAnBuopav ota dovnuika eninedo g
BepeMddovg MAekTpovikilg  Katdotaong  Eviaon  ypappov  @GOPOTOG  moppoO@nong.
MoVvoypwHATOPAG, OTITIKO Qpaypa, QWTOTOAANTIAQGLOO TG, KOTOY pOQIKO.
DaopatooKomia aKTivav: Ekmopnn aktivov X amo Avyvia petdAlov. Amoppoenon oktivev X amd
PETAAAN, OLVIEAEOTNG amoppoenong. DPTONAEKTPIKY anoppognorn, okédaon Compton, §idvpn
yéveon. Xkébaong Bragg. Xtabepd mAépyotog. Paopatoypdgog aktivov X, avixvevtng Geiger —
Muller.
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Aviyveutég axtivofohiv I: AktwvoPoAieg o, B, y. AAAnAemidpaon oaxtivoBfoAiag pe v VAN.
DOETONAEKTPIKO QovOpeVo, @ovopevo Compton, Sidupn yéveorn. Apxnl Aettovpyiag omvOnplom).

daopotookomia  akTivofoAiag y. Evepyelokd @dopa  Sidonaocng 60Co, 22Na, 137Cs.

DOTONOAANTAACINGTIG, TOAVAVOADTIG, GVAALGT] DYOLE TTOAROD. ALXKPITIKT IKAVOTNTA. LTOTIOTIKOG
XOPOKTHPAG TUPNVIKOV Sl0TIA0EwY, Katavopn Poisson, c@OApo PETPNONG puBpod Tupnvik®v

Sonaoewy.

Aviyveutég aktivofolmv IT: Apyn Aettovpyiag avixveutn Geiger — Muller, anddoomn ko vekpog xpovog
Tov aviyveut. NOpog amoppoENong oKTIVOBOAIRG, OULVIEAEOTHG OMOPPOQPNONG, OLVIEAEOTNG
anoppoenong palag. Nopog Siaonaong, pécog xpovog (wng, xpovog LMOSUTANGIACHOD EVEPYOTNTAG

PaSLEVEPYOD 100TOTOV. LTATIOTIKOG XXPUKTIPOG TUPTVIKAV SIH0TIATEGV.

(4) AIAAKTIKEZXZ kot MAOGHXIAKEXZ ME®OAOI - AZIOAOT'HZH

TPOIIOX ITAPAAOXHX
Ipéowno pe npéowno, EE anoatdoews
EKMAIOELON K.ATL

[Mp6owno pE TPOCHOTO

XPHXH TEXNOAOI'IQN
IIAHPO®OPIAX KAI

EIITKOINQNIQN

Xprion T.ILE. ot AibackaAia, otnv
Epyaompiaki) Ekraiéevon, omv Emkoivavia e
TOUG POLTNTEG

H avdAvon tov dedopévav , Ta Staypappato Kot ot
QAVOQOPES TV TEEWPAPATOV YIVOVTOL [E XPTOT) LTIOAOYLOTH.
Y& KATOow amo T EPKHATA XPTOHOTIOLEITON E181KO
AOYIOHIKO Y1 TNV GUAAOYT/KOTOYPRQT] TV SESOPEVMV.
Emkowovia pe Toug portnTég HEoW® 10TOTEAISOG HaBnpaTog

Kot péow email.

OPTANQXH AIANAXKAAIAX : ®doprog Epyaociag
. . . B Apaoctnplotnra 7
Teprypagovrar avaAvtika o 1pomog kat pébodot Efaprivou
SibaokaAiag.
MAééerg, Zemvapa, Epyaompiaxny Acknon, - -
Acknon  IeSiov, Medém &  avddtvon Eloaywytkeg SLaledelg 6
BiBroypagiag, Dpovriotipio, Ipaxuikn ExtéAeon MEpapdTwy 27
(TorroBémon), Kiwvikny Aoknon, KoaMiteyviko - -
Epyaotipio, Awxbpaotikn Siéaokaiia, ErntavaAnyn epyaotnpiwv 3
EKngl&vnKeg EﬂlGK,El[IElC, E’KT[OVT](TT] ps)‘er'nc Mehétn 74
(project), Zuyypaon epyaciag / epyaoiayv,
KaMuteyviki Snpiovpyia, KATL. Mpoetolpacia avadpopwv 65
Avaypdgovial o1 dpeg HEAETNG TOV QOTNTH Yl
kafe pabnowakn Spacmpiomra kabwg kar ot
wpeg pn kaBodnyolpevng HeAEmG VU@V e . :
a0 e IEIS Z0voAo MaBnpatog 175
AZEIOANOI'HXZH ®OITHTQN

Hepypagry  m¢  Sadikaoiag  a&ioAdynong

Iwooa A&ioAdynong, MéBodor a&oAdynorg,
Apopowtikny 1 Zvunepaopatiki, Aokipaoia
HoMami¢  Emdoyris, Epwticeis  Ziviopns
Andvinong, Epowtioeig Avammoéng Aokipicv,
Enidvon  IIpoPinudrwv, I'pamti  Epyaoia,
‘Exfeon / Avagopd, IIpogopikny E&éraon,
Anuéowa Tlapovoiaon, Epyaompiaki) Epyaoia,
Khwvikiy  E&éraon  Aofevolg, KoaAiteyviki
Eppunveia, AAAn / AMeg

Avagépoviar  pntd  mPoaSIopIoUEVA  KpLTHpLa
a&1oAdynong kot edv kot mov eivar mpoofdoipa
Q76 TOUG POLTNTES.

*  JUvtopa yparttd teot A mpodopikn cultnon/sgtaon

TIG NUEPEG TWV EpyOCTNPLWV

*  Juyypadn avadopdg kat Babuoloynoh tng

*  Epyoaotnploki e€€tacn oto téAog tou e€aunvou

* [pamntn eéétacon oto TéAog Tou €apuvou
Jtnv teAkn Babuoioyia to 50% MPOKUTTEL amo Ta 1) Kot
2) (10% kot 40% avtiotolya) kat To untdAouto 50% amnd ta
3) (25%) kot 4) (25%). o TtV entuy) oAokApwaon Tou
gpyaotnpiou anatteital Badbudc peyaAltepog ) (oog Tou
5 og OAeg TIg avadopec Kabw kat ota 3) kat 4).

(5) TYNIETQMENH-BIBAIOTPA®IA

- Mpotewvouevn BiBAloypapia:

«ZNUELWOELG TOU pabrpatoc» Kot BLBALoypadia mou Sivetal og AUTEG
«Experiments in Modern Physics» — A. Melissinos, Academic Press (1966)
«Building Scientific Apparatus» - J.H. Moore, C.C. Davis, M.A. Coplan, Addisson — Wesley, London,

(1983)

«Radiation Detection and Measurement» — Gleen F. Knoll, John Wiley & Sons, NY, (1979).
«2Uyxpovn Quowkr» — R. Serway, C. Moses, C. Moyer. IN.E.K.

- ZuvaQn EMOTNUOVIKG TEPLOSIKG
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COURSE OUTLINE ®-307

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-307 SEMESTER | Winter

COURSE TITLE | Advanced Physics Laboratory |

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. lectures, TEACHING CREDITS
laboratory exercises, etc. If the credits are awarded for the whole of the course, give
the weekly teaching hours and the total credits HOURS
3 7

Add rows if necessary. The organisation of teaching and the teaching methods used
are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Prerequisite courses: Introduction to Modern Physics I
(®201), Physics Laboratory III (Optics) (©208)

LANGUAGE OF INSTRUCTION | GREEK, (English if needed)
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3052
https://eclass.physics.uoc.gr/courses/PH307/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
. Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
. Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
. Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Estimate the errors involved in experimental measurements

¢ Understand basic spectroscopic techniques such as absorption

* of visible / infrared, interferometry, radiative emission/absorption, of X irradiation, the
emission/absorption of gamma irradiation, etc.

*  Understand the interaction of magnetic field with matter and ways of its measurement (Hall
effect, ferromagnetic hysteresis)

¢ Use the basic instruments of experimental physics.

®  Evaluate the factors that affect the results of an experiment

*  Combine his theoretical knowledge to interpret experimental results

*  Understand how experiments have led to confirmation or modification of theory

®  Use the tools required to process and plot experimental data

*  Develop his/her ability to write reports with scientific accuracy

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment | ......

Production of new research ideas Others...

Teamwork

Worksharing

Evaluate and use new computater tools
Writing of scientific reports
Manage time and deadlines

(3) SYLLABUS

The experiments are conducted in groups of two students. The scheduled experiments are:
Vacuum Methods: Principles of vacuum systems, Mechanical pumps, Diffusion pumps, Rirani
gauge, Penning gauge, Pumping speed, Conduction, Leaks Ferromagnetic Hysteresis: Magnetic
dipole moment, Paramagnetism, Diamagnetism, Ferromagnetism, Curie temperature, Ampere law,
Magnetic permeability

Hall Effect: Lorentz force, Hall voltage, Hall coefficient in metals and semiconductors, Carrier
types, Carrier mobility, Hall effect measurement of carrier density and mobility in
semiconductors, Magnetoresistance, Quantum Hall effect.

Franck-Hertz Experiment: Bohr’s atomic model, Electrons scattering by atoms, Ionization
potential, Hg vapor tube.

Photoelectric Effect: The photoelectric effect and the dual (wave-particle) nature of light, Planck’s
constant, Atomic emission spectra, Experimental apparatus: photodiode, diffraction grating,
spectroscope.

Zeeman Effect: Electron spin, Spin-orbit coupling, Lande g-factor, Total angular momentum and
total atomic magnetic moment, Normal Zeeman effect, Anomalous Zeeman effect and Paschen-
Bach effect.

Molecular Spectroscopy: 12 absorption spectrum: Diatomic molecules, Born-Oppenheimer
approximation, Electronic levels, Vibrational and rotational energies, Molecular transitions,
Franck-Condon rule. Population distribution of vibrational level in ground state, Absorption lines
intensities. Monochromator, Diffraction grating, Photomultiplier.

X-ray Spectroscopy: X-ray source, X-rays-matter interaction: Photoelectric effect, Compton
scattering, Pair production, X-ray attenuation coefficient, Bragg diffraction, Lattice constants, X-
ray diffractometer, Geiger-Muller detector.

Radiation Detectors I: Alpha-, Beta-, Gamma-radiation, Radiation-matter interaction:
Photoelectric effect, Compton scattering, Pair production. Scincillator operation principle,
Gamma-rays spectroscopy, Cobalt-60, Soium-22, Caesium-137 spectra, Photomultiplier,
Multichannel analyzer, Pulse height analysis, Resolution, Radioactive decay statistics and Poisson
distribution, Count rate error.

Radiation Detectors II: Geiger-Muller detector operational principle, Detector efficiency and dead
time, Absorption law, Absorption and Mass attenuation coefficients, Radioactive decay law, Mean
lifetime, Half-life,

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | The analysis of the data, the charts and the reports of the
COMMUNICATIONS | experiments are done using a computer. In some of the
TECHNOLOGY | experiments special software is used to collect/record data.

Use of ICT in teaching, laboratory education, | Communicating with students through the course website and
communication with students

by email.
TEACHING METHODS Activity Semester workload
The manner and methods of teaching are
. described in detail. | [\ troqyctory lecturew 6
Lectures, seminars, laboratory practice, -
fieldwork, study and analysis of bibliography, Experimental proceedure 27

tutorials, placements, clinical practice, art
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workshop, interactive teaching, educational Experiment summary 3
visits, project, essay writing, artistic creativity,
v prel Y writing ¥ 1 [ study 74
The student's study hours for each learning | | Report preparation 65
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS
Course total 175
STUDENT PERFORMANCE *  Short tests or oral discussion / examination on lab
EVALUATION days

Description of the evaluation procedure
Language of evaluation, methods of evaluation,
summative or conclusive, multiple choice
questionnaires, short-answer questions, open-
ended questions, problem solving, written work,
essay/report,  oral  examination,  public
presentation,  laboratory = work,  clinical
examination of patient, art interpretation, other
Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

¢ Rating of lab reports
¢ Laboratory examination at the end of the semester
*  Written examination at the end of the semester

In the final score, 50% comes out of 1) and 2) (10% and 40%
respectively) and the remainder 50% of 3) (25%) and 4)
(25%). For the successful completion of the laboratory a
grade greater or equal to 5 is required in all the reports as
well as in 3) and 4).

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

A. Mellisinos, “Experiments in Modern Physics”, Academic Press (1966)
J.H. Moore, C.C. Davis, M.A. Coplan, “Building Scientific Apparatus”, Addisson-Wesley, London

(1983)

G.F. Knoll, “Radiation Detection and Measurements, J. Wiley & Sons, New York (1979)
R. Serway, C. Moses, C. Moyer, “Modern Physics” 3rd Ed,, Brooks Cole (2004)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-296

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZNOYAQN | MPOMNTYXIAKO

KQAIKOZ MAGHMATOZ | ®-296 | EEAMHNO 2MOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Adaktikn Aladiktuakwv Mabnudtwy Zuyxpovng Quoikng |

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, r 3 ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
Epyaotnplakég AGKNOELG 3 3

MpooVéate oepéc av ypelaotel. H opyavwan Stdaokaliag kat ot
OL6aKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | Tumou I': E€el8iKELONG YEVIKWY YVWOEWVY, OVATTTUENG

yevikol unoBddpou, | SeflotHTWY
£L6tkoU unoBadpou, eldikevang,
VEVIKWV YVWOEWV, avartuéng Seélotntwv

MPOAMAITOYMENA MAOHMATA: | OXI

FAQZZA AIAAZKAAIAZ kat | EAAnvikA

EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3181
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAEéo oo
Mepypdpovrtal ta padnoLaKd amoTEAECUATA TOU UOINIUOTOG OL CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emuméSou mou Ya amtoKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANpwon Tou padrpuartog.
SupuBouleuteite to lMapaptnua A
O Meptypacpri Tou Enmutédou twv Madnaotakwyv AoTEAEcUATWY yLa kKATe Eva kUkAo omoudwy aUupwva e to MAaioto
lMpoadvtwy tou Eupwrniaikou Xwpou Avwtatn¢ Ekmaibevang
O Meptypapikoi Aeiktec Emumeédbwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoodviwy Aia Biou Madnaong kot to Mapdaptnuc B

O MeptAnmtikos 06nyog auyypapric Madnotakwy AltoteAeoudtwy

Me tnv ertuxf oAokApwon tou pobrpatog o pottntic/Tpla Ba sival os Béon:

*  No 0pYQaVWVEL TIC YVWOELG TOU 0TNV UAN TOU HaBAUATOC WOTE va UIMopEl va TLG TopouoLACEL
og doLtnTEg

*  Na evromilel Ta onpeia tng Bswplag Kal Twv AoKNOEWV TIOU SUGKOAEVOUV TOUC GOLTNTEG

®* Na e€nyel pe TpoOMoO €UVONTO AAAA KOl ETILOTNOVLIKA aKPLBI TG amopleg Twv poltnTwy

*  Noa xelplleTal T NAEKTPOVIKA EPYAAELQ TIOU EVOEXOUEVWE VA XPELAOTOUV YLOL TNV ETILKOWVWVIA
LE TOuG poLTtNTEG TOU pabruatog.

FevikEg IKavOTNTEG
AauBavovrag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O ITUXLOUXOG (OTIWE QUTEG aVaypa@POVTaL OTO
Mapaptnuo AutAwparog kot napatidevial akoAoUBwe) o€ mola / OLEG A0 AUTEG AITOCKOTTEL TO pAdnua;.

Avaintnon, avaivon kat oovean Sebougvwy Kat SxebLaouog kot Slayeiplan Epywv

TIANPOPOPLWY, UE TN XPrON KAl TWV QIaPaTNTWY 2e6a0ooG oTn SLAPOPETIKOTNTA Kot OTNV TTOAUTTOALTIOMULKOTNTA
TeXVOAoyLWV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyr) O€ VEEG KATAOTATELG Emnibelén Kowwvikrg, emayyeAuaTiknc Kat nOkr¢ urteuduvotntag
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AfYn anopdacewv KatL evatodnoiag oe 9éuara @UAou

Autovoun epyacia A0KNGN KPLTIKAG KoL AUTOKPLTLKIG

Ouadbikn epyacia Mpoaywyn tnG EAeUTepnG, SNULOUPYLKNAG KAl EMAYWYIKNG OKEYNG
Epyaocia oe 61edvég meptBaAdlov L

Epyaoia o€ blemiatnuoviko neptBailov ANeg...

Mapdywyn VEwV epeuvnTkWV I6EWV ..

Xprion tng BLBAL0ONKNG Tou mavenotnpiov kot TOAAAAWY BLBALOYpadLKwY TTNywv
Avalntnon mnywv, TPOCOUOLWOEWY KoL NAEKTPOVIKWVY pHabnuatwy amnd to dtadiktuo
Juvepyaoia pe GAAoug

Alayxeiplon tou xpdvou Kat tpoBecpLwy

Avarmntuén emoTtnUoVIKNG okEPNG

Xpron VEwv TexvoloyLwv

Autévoun epyaoia

Metadoon yvwoewv Kat de€lottwv

(3) NEPIEXOMENO MAOHMATOZ

H 816aktéa UAN givat autr Tou dtadiktuakol padhiuatog tng 20yxpovng Duaotkng kabwg Katl
eMUTAE0OV KTTAULSEUTIKO UALKO Tou kaBopilel o S16ackovtag. Ol hoLTNTEC TTOU CUUETEXOUV TIPETIEL VAL
yvwpilouv aplota TNV avtiotolyn UAN Tou HabhipaTog, OTwG auTo yivetal epdaveg amnod Tnv enidoon
TOUG OTOl OXETIKA poBripata Tou TUAUOTOG. ETUmAéov ipéneL va €ouv Aveon OTn XPrion Tou
SLOSIKTUOU KaL TWV ATIATOU LEVWY NAEKTPOVIKWY EPOPUOYWV.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPOMOZ NAPAAOZHZ | MpOowTO LE TPOOWTO, LECW NAEKTPOVLKNG TIAATDOPUAG
lMpoowrto ue npoowrno, EE amootdoews
eknaibevan K.Am.

XPHZH TEXNOAOFIQN | Xprion H/Y yia ekmaibsuon, epappoyr] Kat TTPaKTLKr
NAHPO®OPIAZ KAI EMIKOINQNIQN | doknon. Emikowwvia Le Toug dpoltntég Héow LotooeAidag
Xprion T.11.E. otn Abaokakia, otnv | pahuatog kal péow email. Xpon tng mhatdopuag Open
Epyaotnpuakri EkmaiSeuon, oty Enikowwvia | g4y v\ o tny tapakoholBnon SL8aKTkol UAKOU , TV
HE TOUS POLETTES UTIOBOAN £PYAOTNPLAKWY 0LOKACEWYV, KAL TNV ETLKOWVWVIA
UE Toug pottntég péow forum.

OPrANQZzH AIAAZKANIAZ . ®doptog Epyaciog

Meplypdovtal  avaAuTika o0 TPOmoG Kot Apaotnpiotnra Efoun
aufvou

uedobdot Stbaokaliag. E tc AoKr 39
AaAéewg, Seuwvapia, Epyaotnpiakn Aoknon, PYQGTNPLAKEG ACKNGELS
Acknon [lebiou, MeAétn &  avdAuon MeA£tn 36
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikn Aocknon, KaAAirexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKTaUSeUTIKEG EMLOKEYELS, EKTOvNon UEAETNG
(project), Zuyypan epyaciac / epyaoctwy,
KaAAwteyvikn dnutoupyia, K.Am.
Avaypapovtal ot wWpeg UEAETNG ToU Qowtnth
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG TUUPWVA SUVOMO Maer']p.atoq 75
UE TIC QpXEG Tou ECTS

AZIONOTHZH MOITHTQN | Ot dpoutntég aglohoyolvtal ard tnv SpAon ToUG KATd Tn
Mepypapn tne Stadikaoiag aloAoynong Slapkela tou pabnpatog aAAd kot thv aflohdynon Toug anod

rAdooa AfioAdynons, Médodol agioAdynans, | TOUG doLTNTEC Tou TtopakoAouBoUV To udBnua oto TéAog
Alauoppwtikry 1 Suunepaouartikn, Aokwaoio | TOU sﬁaur’]vou,

MoAdartAric  Emtdoyrig, Epwtrioels  Zuvtoung
Anavtnong, Epwrtrioeic Avamrtuéng Aokiiwv,
Ermtidvon  MpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopad, [pogopikri E&taon,
Anuéoia Mapouoiaon, Epyaotnpiakn Epyaocia,
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KAwiknp  Eé€taon Ao9evoug,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pnta mpooSLOpLOUEV KPLTHpLa
aloAoynanc kat eav kat mou eivat mpoaBdaotua
Q70 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypagpia:
KBANTOMHXANIKH I, 2. Tpaxavag, MEK, 2005

- JuvaQrn) EMOTNUOVIKA TTEPLOSLKA:
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(1) GENERAL

COURSE OUTLINE ®-296

SCHOOL

SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT

PHYSICS

LEVEL OF STUDIES

UNDERGRADUATE

COURSE CODE

®-296 | SEMESTER | Winder

COURSE TITLE

Teaching online courses of modern physics |

INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY

lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS

whole of the course, give the weekly teaching hours and the total HOURS

credits

Laboratory exercises 3 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

Type C: Specialized general knowledge, Skills
development

PREREQUISITE COURSES:

NONE

LANGUAGE OF INSTRUCTION
and EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

https://www.physics.uoc.gr/en/courses/3181

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

® To organize their knowledge so that they can present it to students

® Identify which sections of the theory and the relevant exercises are confusing students
® Explainin a clear and scientifically accurate way student’s questions

® Use online tools that may be needed to communicate with students

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Use of library and multiple bibliographic sources
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Search for resources, simulations, and online lessons
Cooperation with others

Manage of time and deadlines

Development of scientific thinking

Use of new technologies

Autonomous work

Teaching skills

(3) SYLLABUS

The curriculum is that of the online course of Modern Physics as well as additional educational
material determined by the teacher. Students participating should have excellent knowledge on
the corresponding subjects of modern physics, and this should be confirmed by their
performance in the relevant course’s exams. In addition they have to be able to use internet
applications.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face, through online platform.

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through the courses website
COMMUNICATIONS TECHNOLOGY | and by email. Using the Open EdX platform for teaching

Use of ICT in teaching, laboratory education, | materials, submission laboratory exercises, and
communication with students L
communication

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Laboratory exercises 39
described in detail.
Lectures, seminars, laboratory practice, StUdy 36

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-

directed study according to the principles of

the ECTS Course total 75

STUDENT PERFORMANCE | Students are evaluated by their activity in the lessons
EVALUATION | classroom and forum and by their evaluation by the students
Description of the evaluation procedure who attend the lesson.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
KBANTOMHXANIKH I, 2. Tpaxavag, MEK, 2005

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-295

(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENISTHMON
TMHMA | OYSIKHS
EMINEAO XNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOS | ®-295 | EZAMHNO 3MOYAQN | Xeiepwo
TITAOZ MAGHMATOZ | ASaktikr Epyaotnpiou Quotkic lI - Ok

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AlaAésic, Epyaotnplakéc AoKrAoes K.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG ATTOVELOVTAL EVLALA YLA TO GUVOAO TOU UardnuaTog MONAAEZ
avaypayte T eBdouadlaies wpeg Stdaokadiag kat To oUVoAo Twv AIAAZKANIAL
TUOTWTLKWY UOVASWV
Epyaotnplokeég ACKNOELG 6 3

MpooV¥éote oepég av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | Tumou [: E€el8iKkeLONG YEVIKWVY YVWOEWYV, OVATTTUENG

yevikol unoBddpou, | SeflotATWY
eL61koU unoBadpou, elbikeuang,

VEVIKWV YVWOEWV, avarmtuéng Seélotitwv

MNPOAMAITOYMENA MAOHMATA: | OXI

FAQzZA AIAAZKAAIAZL kat | EAAnvikA

EZETAZEQN:
TO MAGHMA MNPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3101
MAGHMATOZ (URL)

(2) MAOHZIAKA AMOTEAEZMATA

Ma6fnoiakd AnoteAéopata
Meptypdpovral Ta padnoLaKd AmoTEAETUATA TOU UOIUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAAnAou emutéSou mou Ya ATTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANpwaon Tou padruatog.
SupBouleuteite to Mapaptnua A
O Mepypacpn Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJE Eéva KUKAO ommoudwv auupwva e to Miaioto
Mpoagdvtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaidevang
O Mepypacpikoi Acikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepiAnntikog 08ny6¢ ouyypapric Madnaolakwv AloteAeoudtwy

Me tnv ertuyr oAokAfipwan tou pabniuatog o pottntrg/tpla Ba sival os Bgon:

®*  No emPAEMEL TNV EKTEAECN MELPAUATWY OTITLKN G A0 GOLTNTEG

*  Na aflohoyel TNV KATAVONON TWV TMELPAUATIKWY LEBOSWV Kal TwV CXETIKWY apxwv tns Qual-
kAg

®*  Na aflohoyel T avadopeg mou KaTaBETouv oL poLtnTES

*  Na e€nyel Tig melpapatikég Stadikaoieg Kat TG peBoddoug avaiuong dedopévwv

®*  Na emAUet TpoPAALATO TTOU MAPOUGCLALOVTAL KOTA TNV EKTEAECN TWV TIELPOUATWY

FeVIKEG IKOVOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O ITUXLOUXOG (OTTWE QUTEG avaypa@ovTaL OTO
Mapaptnuo AutAwuarog kot napatidevral akoAoUBwc) oe mota / TOLEG ATTO AUTEC AITOOKOTTEL TO padnua;.
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B5. Nepypdppata Madnudtwy
Avalnitnon, avaAuan kat ouveaon Sedougvwy Kat SXebLaOUOGC Ko SLayeipLlan Epywv
TIANPOWOPLWVY, UE TN XPHON KL TWV AmapaitnTwv 28066 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOULKOTNTA
TEXVOoAoyLWV SeBaoudg oto puaolko neplBailov
lMpooapoyn o€ VEEG KATAOTATELG Entibelén kolvwVikIG, EmayyeAUTIKNG kot NG uteuBuvotntag
AnYn aropacswv Kat evatodnoiag oe 9éuata pUuAou
Autovoun epyaaia AOKNON KPLTLKIG KOt QUTOKPLTIKIG
Ouadikn epyacia Mpoaywyn tn¢ eEAeUTEPnNG, SNULOUPYLKIG KOl ETTAYWYLKNG OKEWYNG
Epyacia oe Stedvég neplBaAdov L.
Epyaocia og Slemiatnuoviko neptBailov AMeg...

Mapdywyn VEwv EPEUVNTIKWY LOEWV ..

Eniluon oUvBetwv pofAnuATWY

Avarmntuén emotnUovVIKNG okEPNG

YneuBuvn AqPn anodacewv

Ouadikn epyacia

Katapeplopog epyaciwv

Avarmtuén nBLKAC Kal EMAYYEAUATLKAG UTIELOLUVOTNTAG
Avalntnon Kot eKHabnaon KawvoUpyLwV UTTOAOYLOTIKWVY EpYOAEiwY
YAormoinon EMOTNHOVIKWY EPYACLWV

Alayxeiplon xpovou kal mpoBeoplwv

Kprtikr) okédn

(3) NEPIEXOMENO MAOHMATOZ

lewUETPLKN omtikr, Aemtol pakoi — Stadoon atnv UAN, giktng SLABAAGNG — OMTIKEG KOAOTNTEC —
TOAWGN PWTOC — OMTIKA PPAYHUATA — OTTIKA Mpiopata — nepiBAacn Fraunhofer — omtikn evepyotata
— nepiBAAON ULKPOKUUATWY — PACATOCKOTILAL EKTIOMTTNG — TOXUTNTA TOU GWTOG

Ot hoLTNTEC CUPUETEXOUV OTNV EMISELEN TWV TIELPAUATWY KATA TN SLAPKELA EKTEAECNG TWV
Epyaotnpiwv Ouatkig |, kat fonbolv Toug CUNPOLTNTEG TOUG OTNV KATAVONGCN TWV TTELPAUATIKWY
HeBSS WV Kat Twv avtioTolywy duoikwv dawvopévwy. EmmAéov ol poltntég culnTouy Ue To
SLbaockovta Tpomou¢ entAuong Twv SUCKOALWYV ToU apouatdlovtal Katd tnv SiéackaAio Twv
epyaotnplwv. EMopévwe n Stdaktéa UAN MEPLAAUPBAVEL TIG TTELPAMATIKES AOKNOELG TWV EPYACTNPLWV
KaBwg kat tnv avtiotoyn Bewpia QUoLKNG KaL avAAUCNG TELPALOTIKWY METPIOEWV.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzH

TPOMOZ NAPAAOZHZ | MpOowmo Ue TPOCWTO
Mpéowro pe npoéowro, EE anootdoews
eknaibevan KA.

XPHZH TEXNOAOTIQN | Xprion H/Y yia avdAuon deSopévwy.

NAHPO®OPIAZ KAI ENIKOINQNIQN | Emikowwvia e Toug dpoltntéG Leow LotooeAidag padnuatog

Xprion T.11.E. otn Aibaokahia, otnv | ko péow email.
Epyaotnpiakn Exnaibevon, otnv Entkovwvia
LLE TOUG (POLTNTEG

OPTANQZH AIAAZKAAIAZ , ®doprog Epyaciag
Mepypapovtal  avaAuTIKd 0 TPOmOG Kot Apaotnpiotnta Eéaurivou

ueédodbot Stbaokaliag. EoVOOTNoLlaKEC ACKNOEL 60
AaAéewg, Seupwvapla, Epyaotnplakr Aoknon, Py ne S NOELS

Aoknon  [lebiou, MeAétn & avdiuon A6pBwaon Epy. Avadopwv 15

B1BAwoypagpiag, @povriotrplo, Mpaktikn

(Torto9€étnon), Kiwiwkn Aoknon, KaAAwrexviko

Epyaotripto, Aabpaotikn Sbaokaldia,
EKTtauSeUTIKEG ETLOKEWELG, EKTTOVNon UEAETNG

(project), Suyypaen epyaciac / epyaoiwv,

KaAAwweyvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeG UEAETNG TOU @oltnth

yla kade padnotakrn Spaotnplotnta kadwe Kot

oL WPEG Un kKadoSNYoUUEVNG UEAETNG CUUPWVA 2UvoAo Ma®rpoTog 75

UE TS apyég Tou ECTS
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AZIONOTHIH OOITHTQON
Meptypacpri TG Stadikaoiag aétoAdynong

Mwooa AéloAdynong, MeéBobdot a&loAdynong,
Alauoppwtik 1 Suunepacuartiky, Aokyuaoio
MoAdarAri¢  Eridoyris, Epwtrioels  SUvtouns
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Enmtidvon  [lpoBAnudtwy, [pant)i Epyaoia,
Ex9eon / Avagopd, [pogopikry E&€taon,
Anuoota Mapouaoiaan, Epyactnpiakr Epyaocia,
KAwiknp  E&€taon AoOevoug,  KaAAteyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpooSLopLoUEVH KpLTHpLa
aéloAdynanc kat eav kat mou givat mpooBaotua
Q70 TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikd. O kaBnyntng aloloyet
TOUG POLTNTEG, TOPATNPWVTAG TNV EMIBAEYN TOUG oTA
TEPAMATA, Kot ard TV moldtnTa tng BabuoAdynong toug
TwvV gpyaoctnplakwy avadopwv (os efSopadiaia faon).

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:
1. Hecht, Optics, Addison Wesley

2. Avaotacakng E, uyxpovn MNepapatikn Omtikn, Ek66oelg EMIM

3. Fowles G. R., Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.
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COURSE OUTLINE ®-295
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-295 | SEMESTER | Winter
COURSE TITLE | Physics Lab Il - Teaching Assistant
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lab sessions 6 3
Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | C
general background,
special background, specialised general
knowledge, skills development
PREREQUISITE COURSES: | NONE
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3101
(2) LEARNING OUTCOMES
Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
®  Guidelines for writing Learning Outcomes
Upon successful completion of the course, students will be able to:
®  Supervise the execution of mechanics experiments by undergraduate students
® Assess the understanding of experimental methods and the relevant Physics principles
® Assess the students’ lab reports
* Explain the experimental apparatus / methodology and the data analysis methods
®  Solve problems that may occur during the course of the lab session
General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment
Production of new research ideas Others...
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Treat complex problems
Development of scientific thinking
Decision making

Development of critical thought
Criticism

Development of professional and ethical responsibility

Manage time and deadlines
Teamwork

Work sharing

Test and learn new computer tools

(3) SYLLABUS

Geometrical optics, thins lenses — propagation through matter, refractive index — optical cavities —
polarization of light — diffraction gratings — prisms — Fraunhofer diffraction — optical activity —
Fresnel diffraction, microwave diffraction — emission spectroscopy — speed of light

The role of the students who act as TAs is to assist their fellow students to understand the
experiments that they are about to perform and to evaluate their knowledge. The TAs discuss with
the course instructor to identify and address the major difficulties the students have with the
experiments. Therefore the syllabus includes the experimental exercises of the optics laboratories
as well as the corresponding theory of physics and of analysis of experimental measurements.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of computers

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communication with the students through the web site of
the course and through e-mail

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lab Sessions 60
Grading 15
Course total 75

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation occurs in the Greek language. The lecturer
evaluates the students by observing their supervision of the
experiments, and from the quality of their grading of the
laboratory reports, on a weekly basis.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hecht, Optics, Addison Wesley

2. Anastasakis, Modern Experimental Optics, Press of the National Technical University of Athens.
3. Fowles G. R. Introduction to Modern Optics, Dover

4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.
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NEPITPAMMA MAGHMATOz ©-271

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-271 EZAMHNO 3MOYAQN | EAPINO

Elcaywyn otn Oswpio KUKAwUATWY
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnpiakéc Aokroetg k.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QTTOVELOVTAL EVIAIQ YLa TO GUVOAO TOU UadruaTtog MONAAEZ
, . ] ; AIAAZKANIAZ
avaypayte ti¢ eBdouadiaisec wpeg Stbaokadiag kat To oUVOAO TwV
TUOTWTLKWY LOVASWV
ALoAEEELG 4 6

MpocVéate aelpéc av xpeLaotel. H opyavwan Stbéackaliac kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | £16koU urtoBaBpou

yevikou urtoBadpou,

£L8LkoU urtoBadpou, eLdikeuang

VEVIKWV YVWOEWV, avamtuéng Seélotritwv

MNPOAMAITOYMENA MAOHMATA: | OXI

TAQ2ZA AIAAZKAAIAZ kat | EAAnvKN

EZETAZEQN:

TO MAGHMA NPOZ®EPETAI ZE | NAI

®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH271/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3127

(2) MAGHSIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopota
Mepypapovtat Ta padnoLaKd AITOTEAETUATA TOU UOINLOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTES KAl LKAVOTNTES
kataAAnAou emutéSou mou Ja amoKTIOOUV OL POLTNTEG UETA TNV ETILTUX OAOKAPWGN TOU UABHUATOG.
JuuBouleuteite to Mapaptnua A

O Meptypapri Tou Emunédou twv Madnolakwy AToTEAECUATWY pLa KaFe Eva kUkAo amoudwy auupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwrtatnc Ekmaibevang
Meptypapikol Asiktec Emunedwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B
MepiAnmtikdg O8nyog cuyypaprc Madnolakwy AloTEAECUATWY

Me tnv erutux ohokAnpwon tou pabnpoatog o dotntic/tpla Ba eival os Béon:

* Na yvwpllel Ta YapaKTNPLOTIKA TWV BACIKWY GTOLELWV KOL TWV VOUWV TWV NAEKTPLKWY
KUKAWUATWVY

* Na katavoel tnv oxéon tng TomoAoylog Twv KUKAWUATWY UE TNV Habnpatiki doun Tou
CUOTAMOTOG EELOWOEWV TIOU TO ePLypadouv

¢ Na pmopei va dnuoupyel amAd looduvapa cuvOeTOTEPWY KUKAWUATWY

¢ Na pmopei va emAlosl cUVOeTa KUKAWUOTA cUVEXOUG Kal EVAANOGCOUEVOU PEUUOTOG

* Na prmopel va Kavel avaAuon KukAwuatog yia Stadopeg popdég oruatog eLoddou

* Na prnopel va guUMEPALVEL LBLOTNTEC TWV KUKAWUATWY e BACN TNV TOMOAoyLa TOUG KaL ThV
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OUVOPTNOLOKA OXEON TWV £EQVAYKACHWY

Fevikég IKovoTNTEG
AapBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG QUTEG avVaypa@ovTaL oTo
Mapaptnua AutAwpartog kot mapatidevial akoAovdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO UAdnua;.

Avaintnon, avaAuon kat oovdeon S5e5ouévwy Kot SxebLaouog kat Slaxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwy 2eBaouoG aTn SLAPOPETIKOTNTA KOl OTNV TTOAUTTIOALTIOUKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko reptBaAiov

lMpooapuoyr) O€ VEEG KATAOTAOELG Emibetén Kowwvikrig, emayyeAuatiknc Kot nBkr¢ umteuduvotntag
AfYn anopdaoewv Kat evatodnoiag oe Féuata @UAou

Autovoun epyaoia A0KNGN KPLTIKAG KoL UTOKPLTLKIG

Ouadikn epyaoio Mpoaywyn tnG EAeUTePNGS, SNULOUPYLIKNG KAl EMAYWYIKNG OKEYNG
Epyaoia oc 6tedvég meptBaAdov | ...

Epyaoia o€ Stematnuoviko neptBailov AMeg...

Mapdywyn vVEwv epeuvnuikwv tbewv | s

AVTIUETWTTLON OUVOETWVY MPOBANUATWY

AvAmTtuén TnC EMLOTAUOVIKNAG oKEPNG

Avarmtuén avaAuTikig okEPng

JUGXETLON UABNUATIKWY TIPOCEYYIOEWV UE YPOUULKA TIPOBANUOTA GUCIKWV EMLOTNUWV
Xprion tng BLBALOBN KNG Tou MavemLoTniou katl ToAAAmMAWY BLBALOYpadLKWY TINywV
Avalitnon mnywv, TPOGOUOLWOEWY KOl NAEKTPOVIKWVY HoBnpatwy amno to dtadiktuo

(3) NEPIEXOMENO MAGHMATOZ

AnAd KukAwpata: Optlopot otoxeiwv KukAwpdtwy, Nopot Kirchoff, Mpauuwdtnta kot YiépBeon,
OpLopol TOToAOYLIKWY OTOLKELWV KUKAWMATWY, TEAEOTIKOL EVIOXUTEG.

Texvikég Avaluong Quikwv KukAwpdtwv: AvadAuon kopBwv, Avaluon Bpoxwv, Elcaywyr otnv
Avadikotnta, Oswprpata Thevenin kat Norton.

Kukhwpoata Metafartikr¢ Katdotaong: Autemaywyn kat Xwpntikotnta, Bnuatikr Tuvaptnon,
Kukhwpata RC, RL kat RLC.

Huutovoeldng Avaluon: Myadikég ouvaptroels e¢avaykaopou, Oacwpeg, Eunédnon, Avaiuon
KOUBWV Kol BpoXWV yLao NUTOVOELSH onpata, Oswpnpoata Thevenin kot Norton oto xwpo pacwpwvy,
Alaypapupata pacwpwv, ATtOKpLon ooV cuvaptnon thg cuxvotntag, Méaon lox0g kal tiuég RMS.
Muyadikn 2uxvotnta: Evvola tng Miyadikng Tuxvotntag, Mevikeupévol Qaowpeg, Avaluon
KUKAWUATWV UE OUVAPTNOELG EEAVAYKAOUOU ULyadikr G ouxvaTnTag. uvaptnoslg petadopadg. MNoiot-
Pilec. Alaypappata Bode.

Avaluon Fourier: Meplodikd onpata. Avaluon Fourier meploSikwy onpatwy. MetaoxnLaTLopotl
Fourier. MovaSiaia KpouoTIkr cuvaptnon e€avaykoopoU. JUVEALEN Kal aIOKPLON KUKAWUATWY OTO
niebio twv xpovwv. Antokplon oto nedio cuyvotnTac.

Metaoynuatiopol Laplace: Oplopdc kat 8Lotnteg petaoxnuatiopou Laplace. SuvéliEn.Edapuoyeg
W/Ta Laplace. Juvaptnon petadopdg kat p/ta Laplace.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIONOTHZH

TPOMOZ MNAPAAOZHZ | MpoowTto Ue MPOCWIO

Mpdowrno ue npéowrno, E§ amootacews

eknaibevon KA.

XPHZH TEXNOAOTFIQN | Emkowvwvia pe Toug dpoltntég Péow LoTooeAiSag pabnipatog
MNAHPO®OPIAZ KAI EMIKOINQNIQN | kat péow email.

Xprion T.I1.E. otn AlbaockaAia, otnv

Epyaotnplakn Ekmaidevan, otnv Emkowwvia

UE TOUG POLTNTES

OPIrANQZzH AIAAZKAAIAZ
Meptypdpovtar  avoAutikd o0 TPOmoG Kol , ®doprog Epyaociag
uéobol Sibaockaliac. Apaotnpiotnta Efaurivou
AwaAé€eg, Zepwvapia, Epyaotnpiakn Aoknon, -
Acgknon  [ediou, MeAétn &  avdAuon AtoAegeLg 52

BtBAloypapiag, @povrtiotiplo, Mpaktikn
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(TomtoOetnaon), KAwwkn Acknon, KaAArexviko Ms?\érr] 98
Epyaatripto, Alabpaotikn Stbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEeAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwtexvikn Snutovpyia, K.Am.

Avaypdpovtal oL wpeg UEAETNG ToU outnTh
yla kade padnolakn Spactnplotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVA
UE TIC apxEg Tou ECTS

YUvolo Mabrpatog 150

AZIOAOTHZH OOITHTQN
Meptypapn g Stadikaaias agioAdynang H aglohdynon yivetatl ota eAAnvikd. OL pottntég e€etalovtal

Kol a€loAoyouvTol Yypartd oTo TEAOG TOU €arVouU.
Mwooa A&oAdynong, MéBobdol a&loAdynong, § v e S faun

Alapoppwtiky 1 Suunepacuatikr, Aokiuaoia
MoAdarmAnc  Emtdoyrig, Epwtricelc SUvtoung
Anavtnong, Epwtrioelg Avamtuéng Aokuiwy,
Emtiduon  MpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopa, [pogopikn E&taon,
Anuodota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOoSLOPLOUEVA KPLTHPLAL
aloAdynang kat eav kat mou eivat mpooBdotua
Q7TO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

“Avalucon HAektpikwv KukAwpdtwy”, W.H.Hayt kat J.E.Kemmerly, Ek8. T{OAa, O@sccalovikn, 2002
“Avalucon HAektpikwv KukAwpdtwy”, topot A kat B, N. Mapyapng, EkS. T{OAa, ©scoalovikn, 2000
“MikponAektpovikad KukAwpata”, A.S.Sedra kat K.C.Smith, EkS. Mamacwtnpiou, ABrva, 1994
“HAektpikd KukAwpata”, J.Edminister, EXMI Ekdotwkr) EME, ABriva, 1980

“Electrical Network Theory”, N.A.Balabian kat T.A.Bickart, J.Wiley and Sons, New York, 1969

“Basic Circuit Theory” C.A.Desoer kat E.S.Kuh, McGraw-Hill, New York, 1969

- Suvaer) EMLOTNUOVIKA TEPLOSIKA:
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COURSE OUTLINE ®-271
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-271 | SEMESTER | SPRING
Introduction to Circuit Theory
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:{Ig:lljlél:(; GHAIES
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | special background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH271/
https://www.physics.uoc.gr/el/courses/3127

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

¢ Know the characteristics of the basic elements and laws of electrical circuits

¢ Understand the relationship between circuit topology and the mathematical structure of
the system of equations describing it

» Can create simple equivalents of more complex circuits

® Can solve complex DC and AC circuits

* Be able to do circuit analysis for various input signals

¢ Be able to deduce the properties of the circuits based on their topology and the functional
relation of the sources

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Troubleshoot complex problems

Development of scientific thinking

Development of analytic thinking

Correlate mathematical approaches with linear natural sciences problems
Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

(3) SYLLABUS

Simple Circuits: Definitions of circuit elements, Kirchoff’s laws, Linearity and Superposition,
Elements

of circuits Topology, Operational amplifiers

Analysis Methods of Ohmic Circuits: Nodal analysis, Mesh analysis, Introduction to Duality,
Thevenin’s and Norton’s theorems.

Transient Circuits: Inductance, Capacitance, Step function, RL, RC and RLC circuits

Sinusoidal Analysis: Complex excitations, Phasors, Impedance, Nodal and Mesh analysis for
sinusoidal

excitations, Thevenin and Norton theorems in phasor space, Phasor diagrams, Frequency
response,

Average power and RMS values

Complex Frequency: Complex frequency and generalized phasors, Circuit analysis with complex
frequencies excitations, Transfer functions, Poles and Zeros, Bode plots.

Fourier Analysis: Periodic excitations and Fourier analyis, Fourier transform, Impulse excitation,
Convolution and Time-domain response, Frequency domain response

Laplace transforms: Definition and properties of Laplace transforms, Convolution, Applications of
Laplace transforms, Transfer functions and Laplace transforms

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload
described in detail. Lectures 52

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, Study 98
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 150
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STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is conducted in Greek.

Students are assessed with a written exam at the end of the

semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

- Related academic journals:

W.H.Hayt, J.E. Kemmerly, S.M. Durbin, “Engineering Circuit Analysis” 7th Ed., McGraw-Hill (2006)
B.N. Margaris, “Electric Circuit Analysis”, Tziola, Thessaloniki (2000) — In Greek
A. Sendra, K.C. Smith, "Microelectronic Circuits”, 9th Eds, Oxford University Press (2009)
N.A. Balabian, T.A. Bickart, “Electrical Network Theory”, J. Wiley & Sons, NY (1969)
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NEPITPAMMA MAGHMATOz ®©-301

(1) FENIKA
SXOAH | OETIKQON KAI TEXNOAOTIKQN EMIZTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOS | ®-301 EZAMHNO 3MOYAON | Eapwo

HAektpopayvnTiouog |
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL TILOTWTLKEG UOVASOEG QITOVELOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnpiakéc Aokroetg k.A. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVAOEG QITOVELOVTAL EVIAIQ YLa TO GUVOAO TOU Uadriuatog MONAAE2
’ Tl , - AIAAZKANIAZ
avaypayte ti¢ eBdouadiaisec wpeg Stbaokadiag katl To oUVOAO TwV
TUOTWTIKWY UOVASWV
ALoAEEELC 4 7
AOKNOELG 2

MpocVéate aelpéc av xpeLaotel. H opyavwan Stdéackaliag kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | yevikoU urtoBaBpou

yevikou urtoBadpou,

£L8LkoU urtoBadpou, eLdikeuang

VEVIKWVY YVWOEWV, avamtuéng Seélotrtwv

MNPOAMAITOYMENA MAGHMATA: | OXI

TAQZZIA AIAAZKAANIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3154
MAGHMATOZ (URL) | hitps://eclass.physics.uoc.gr/courses/PH301/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopata
Meptypdpovtal Ta padnoLaKd AITOTEAECUATA TOU UATNUATOG Ol CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja amoKT)O0UV OL POLTNTEG UETA TNV ETILTUXN OAOKANPWaOnN ToU UaBHUaTOG.
JupBouleuteite to lMapaptnua A
> Meptypapri Tou Enmutédou twv Madnolakwy AToTEAEoUATWY yLa Kade Eva kUkAo amoudwv aUupwva e to MAaioto
lMpoodvtwy tou Evpwriaikou Xwpou Avwtatnc Ekmaibevang
> Meptypapikol Asikteg Emuneédwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B

O MepiAnmtikdg 08nyog cuyypaprc Madnolakwy AloTeEAeoUdTWY

Me tnv ermtuyn oAokAnpwon tou uadnuatog o @ottntig/tpia Ja eivat os 9an:

®*  Na yvwpllel TIC APXEC KoL TOUG VOUOUC TOU NAEKTPOUAYVNTIOUOU: VO avayVwplileL kat va
TIEPLYPAPEL TOUG VOUouU¢ Tou Maxwell

®*  Na katavoei nw¢ aAAnAenibpa n UAn pe ta nAsktpouayvntika nedia: va avayvwplilet Ko
Vo TEPLYPAPEL TN LoPPr) TwV VOUwV Tou Maxwell evtdoc tng uAng

®*  Na umnoloyilel to tedio BaoIKWV KATAVOUWY QPOPTIOU KAl PEUUATWY, OTO KEVO KAl EVTOC TNG
UAng.

®*  Na gényei tov Tpomo Staboong NG NAEKTPOUyVNTIKIG aKTIVoBoAloG

*  Na gényei kadnueptva patvoueva Baot{ouevos otic BaolKES apyEG TOU
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nAektpouayvntiouou.
*  Noa ouvbualel TIG YVWOELS TOU YLa va ETAUCEL oUVIETA TTPpoBANUaTa NAEKTPOUAYVNTIOUOU
*  Na opyavwoEeL TIC YVWOELC TOU YLX TOV NAEKTPOUAYVNTIOUO OE EVA EVIAIO OLkOSOUNUa

FEVIKEG IKOVOTNTEG
AauBavovtag umoyn TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMTWE QUTEG aVaypA@OVTaL OTO
Mapaptnuo AtAwuartog kot mapatidevial akoAoUdwc) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO padnua;.

Avadliitnon, avaiuon kat cuvdeon Sebougvwy Kot SxebLaouog kot Slayeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwV 2eBa0UOG OTN SLOPOPETIKOTNTA KOtk OTNV TTOAUTTOALTLOULKOTNTO
TEXVOAoyLWV 2eB6aodg oto pualko neplBailov

lMpooapuoyr O€ VEEG KATAOTAOELG Emtibelén Kowwvikrig, emayyeAuatikrc Kkat ndkrg umeuduvotntag
AnyYn anopacewv kot evatodnotiag o 9éuara UAou

Autovoun epyaoia A0KNGN KPLTIKAG KoL AUTOKPLTLKIG

Ouadikn epyaocio Mpoaywyn tn¢ EAeUTepnNG, SNULOUPYLKIG KaL ETTAYWYIKNG OKEYNG
Epyacia o€ Siedvég meptlBaAlov | ...

Epyaocia o€ Siemiatnuoviko neptBaiiov AAeg...

Mapdywyn VEwv epeuvnTIKWV L6EWV | e

AVTILETWTTLON OUVOETWV TTPOBANUATWV

AvAamtuén TnG eMLOTNUOVLIKNG OKEYNG

Xprion tng BLBALOBN KNG Tou mavemLoTniou kat ToAAAmAWY BLBALOypadLKWY TtNywV
Avoalntnon nmnywv, TPOCOUOLWOEWY KOl NAEKTPOVIKWY Habnuatwv amnod to dtadiktuo
Anuoupyio GNUELWOEWY Kal auTtovoun HEBodog LeAETng

Juvepyaoia og opadeg

YAomoinon EPEVVNTIKWY EPYACLWY

Alaxeiplon tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

HAektpootatika Media:

Nopot Coulomb kat Gauss, BaBpuwto duvapikd, e€lowoelg Poisson kalt Laplace, aywyol Bwpdkion,
OUVOPLAKEG CUVONKEG Kol LOVASLKOTNTO TWV AUGEWVY, XWPLOUOC HeTABANTWY, LEB0SOC TWV EL6WAWY,
MOVWTEG, NAEKTPLKN SUTOALKN poTtr), TOAwao, NAEKTPLKO Ttedio E Kat NAEKTPLKNA pUetatomion D,
XOPOAKTNPLOTIKA NAEKTPOOTATIKA TIPOBAN AT, CUVOPLAKWY CUVONKWVY, NAEKTPOOTATLKES EELOWOELG
Maxwell.

Mayvntootatika Media:

HAEKTPIKO pelA, VOUOG TOU Ampere, SLAVUCUATIKO SUVOLLKO, LayvNTIKY SUTOALKY poTtr, Layvrtion,
payvnTiko medio H kal payvntikn emaywyn B, mapoapayvnTikad, SlapayvnTikd Kot olénpouoyvnTiKa
UALKQ, LOYVNTIKO BaBUWTO SUVAULKO, XOPOKTNPLOTIKA LOyVNTOOTATIKA TPOBARLATO GUVOPLAKWY
ouVONKWVY, LayvNTOoTATIKEG e€lowaelg Maxwell.

HAektpopayvntika Media:

Nopog Faraday, e€lowon ouvexelag, mAnpelg e€lowoelc Maxwell, SUvaun Lorentz, cuvopLOKEG
OUVONKEG, YPOUULKA LoOTpOTIa LECA, AEKTPOUOYVNTLIKA EVEPYELAKAL OpUn, Sldvuopa Poynting,
NAEKTPOUAYVNTIKA SUVALKA, KUUOTIKEG €LOWOELG Ka N amAolotepn AUon toug: emineda
LOVOXPWHATIKA KUMATA, ToXUTNTA Tou $wTog, vopol StabAacng.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ MNAPAAOZHZ | MpOOWTO UE MTPOCWIO
lpoowro pe npoowrno, EE amootdoews
eknaidevan KA.

XPHZH TEXNOAOTFIQN | Emkowwvia pe Toug poltntég péow LotooeAibag eclass

NAHPO®OPIAZ KAI EMIKOINQNIQN | pabnpatog kat péow email.
Xpnon T.I.E. otn Abaokadia, otnv
Epyaotnpiakn Ekmaidevan, otnv Emwkowwvia
UE TOUG pouTnTES

OPIrANQzH AIAAZKAANIAZ
Mepypdpovtar  avalutikd o0 TPOmMoG  Kal ) ®doprog Epyaciag
uédobot Stbaockaliag. Apaoctnpiotnta Efapuivou
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AaAééelg, Seuwvapla, Epyaotnplakr Aocknon,
Agknon  [ediou, MeAétn &  avdduon
BiBAwoypapiag, @povriotipto, Mpaktikn
(Tomo¥€tnaon), KAwwkn Acknon, KaAArexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikr Snutoupyia, K.A.

Avaypd@ovtal oL wpeg UEAETNG ToU outnTh
yla kade padnoiakn Spactnplotnta kadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVA
UE TIC apxEg Tou ECTS

Alaé€eLg 52
AOKNOELG 26
MeAETn 97
YUvolo Mabnpatog 175

AZIONOlHzIH ®OOITHTON
Meptypacpn tng Stadikaoiag aéloAdynang

Mwooa A&oAdynong, MéSBobdot a&loAdynaong,
ALlpUOPPWTLKY 1) SUUTIEPAOUATIKY, AoKuaaia
MoAAamAnc  EmtAoyrig, Epwtricelc SUvtoung
Anavtnong, Epwrtrioels Avamtuéng Aokipiwv,
Emtiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoic,
KAwikny  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avaépovtatl pntd TPOCSLOPLOUEVA KPLTHPLAL
aéloAoynang kat eav kot rmou eivat mpooBaotua
Qo TOUG POLTNTEG.

H afloAoynon yivetal ota eAAnvikd. Ot dpottntég e€etalovrtal
Kot a§lohoyouvtal yparmtd oto t€Aog Tou e€apvou.

(5) ZYNISTOMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypagpia:

Elcaywyry otnv HAektpoduvapikr, D. J. Griffiths, (Topol | & IlI), Mav. Ekdooelg Kpntng (2002)

HAektpopayvntikn Oswpla, J. Edminister, EXMI Ekdotikr) EME (1998)

- JuvaQr) EMOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE ¢-301

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-301 SEMESTER | Spring
Electromagnetism |
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:-l[:)cll]-llil:(; B
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3154

https://eclass.physics.uoc.gr/courses/PH301/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
(]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®* Review and describe the principles and laws of electromagnetism (Maxwell's laws)
® Understand how matter interacts with electromagnetic fields and describe the form of

Maxwell's laws in matter

® Calculate the field of basic charge and current distributions, both in vacuum and in matter
®  Explain how electromagnetic radiation propagates

®  Solve complex electromagnetic problems

® Explain every day phenomena based on the basic principles of electromagnetism.

®* Compose knowledge of electromagnetism in a unified theory

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

MOAIM NANENIZTHMIOY KPHTHZ

289


https://eclass.physics.uoc.gr/courses/PH301/
https://www.physics.uoc.gr/en/courses/3154

B5. Mepypappota Mabnuatwy

Tunpa Quokng

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Others...

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons
Create notes and standalone study method

Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

. Electrostatic Fields:

Gauss’s law; scalar potential; Poisson and Laplace differential equations, boundary conditions,
and uniqueness of their solutions; method of separation of variables; method of images;
multipole expansion, dipole moment, polarization, electric displacement, and macroscopic
Maxwell equations; electrostatic Maxwell equations.

Il. Magnetostatic Fields:

Electric Currents; Ampere’s law; vector potential, Biot-Savart law; magnetic dipole moment,
magnetization, paramagnetic, diamagnetic, and ferromagnetic materials, and macroscopic
Maxwell equations; magnetostatic Maxwell equations.

lll. Electromagnetic Fields:

Faraday’s law; Lorentz force; electromagnetic energy and Poynting vector; Gauge transformations
and Lorentz and Coulomb gauge; wave equation; full Maxwell equations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

by email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Practices

26

Study

97

Course total

175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem  solving,

The evaluation is done in Greek. Students are examined and
evaluated in writing at the end of the semester.
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written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
“Introduction to Electrodynamics”, D. J. Griffiths, Volumes | and Il (Crete University Press, 2005).
- Related academic journals:

MOAIM NANENIZTHMIOY KPHTHZ

291



B5. Mepypappota Mabnuatwy

Tunpa Quokng

NEPITPAMMA MAGHMATOz ®©-304

(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMNOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-304 | EZAMHNO ZNOYAQN | 70
TITAOZ MAGHMATOZ | KBavtikr Aoun tTng'YANG

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN

EBAOMAAIAIEZ

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, . 3 - AIAAZKANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
AlaAEEeLg 4
AoKNOELg 3
7

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdéaokaliag kat ot
SLbaktTikéG ueGobdoL o xpnoLUoToLoUVTaL TIEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | TUmou B: El8koU umtoBabpou

yevikou uroBadpou,

eL6koU unmoBadpou, elbikevang,

VEVIKWV YVWOEwWV, avamtuéne Seélotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FNQ23A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
QOOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3110

MAOHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH304/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AnoteAéopata

Mepypdpovrtal Ta padnoLakd amoTeEAEoUATA TOU UOINIUOTOG OL CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAfAou emutéSou mou YA AITOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANPwaon Tou padruatog.

SuuBouleurteite to lMapaptnua A

. Mepypacpr Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJE Eéva KUKAO ommoudwv aUupwva e to MAaioto

lMpoadvtwy tou Eupwraikou Xwpou Avwtatne Ekmaibevang

. Mepypacpikoi Asikteg Emunédwy 6, 7 & 8 tou Eupwnaikou MAataiou Mpoadviwy Awd Biou Madnaong kat to lNapaptnua B

. MepAnntikdg 08ny6g ouyypapric Madnolakwv AloteAeoudtwy

Me tnv emtuxn oAokAnpwaon Tou pabnpatog o dottntic/Tpla Ba eival os Béon:

e Noa edapudlel TIg BaoIKEG APXEG TNG KPAVTOUNXAVLKNAG KAl TNV e§lowan tou Schroedinger

*  Na umoloyilel Tnv NAekTpoVIaK SOOI TWV ATOUWY
*  No TpoBAETEL TIG XNMULKEG LOLOTNTEG TWV ATOUWV

Na urtoAoyilel TPOCEYYLOTIKA TO EVEPYELAKO GACUA OTTAWY ATOUWV

Na ripoBAEmeL Tov TUTIO TOU XNULKOU 800U UETAED ATOUWY

Na Stakpivel Toug SLadopeTikolG TUTIOUG XNULKOU Seopol

Na katavoel tnv onuacio Tou uBPLSLOUOU KOL TOU ATEVTOTILOUOU OTOV XNHLKO SE0UO KAl TLG
LOLOTNTEG TWV popilwv

Na e€nyel Tov oXNUATIONS EVEPYELAKWY {WVWV OTO OTEPEQ

Na gpunVeVEL TNV NAEKTPLKA QYWYLLOTNTO LOVWTWY, NHULAYWYWV KAL 0yWYWV

Na urohoyilel tnv evépyela Fermi oto povtélo tou eAelBepou nAektpoviou

Na edapuolel tn Bewpla tou aegpiov OeppLoviwy yla tnv eVpeon Tou opiou Chandrasekhar
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*  Na yvwpilel Tov Bactko pnxaviopo aAAnAenidpacong tng UANG e To dwg

*  Na ocuvSUAZEL TIG YVWOELG TOU Lo TNV ETUAUGCN GUVOETWVY AOKOEWVY

*  Na e§nyel moLoTka TLG BACLKEG LOLOTNTECG TOU KOGOU XPNOLUOTIOLWVTAG BACLKEG QPXES TNG
KBovTounNXavIkKng

FevikéG IKavOTNTEG
AauBavovtag uroyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG aVaypa@ovTaL 0TO
Mapaptnuo AutAwparog kot mapatidevial akoAoUBwc) oe mota / TOLEG ATTO AUTEC AITOOKOTTEL TO padnua;.

Avadritnon, avaiuan kat ouveaon Sebougvwy Kat SXebLaOUOC Ko SLayeipLlan Epywv

TIANPOWOPLWVY, UE TN XPHON KoL TWV AmapaitnTwv 28066 0TN SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTO
TEXVOoAoyLWV 3eBaoudg oto puaotko neplBailov

lMpooapuoyr o€ VEEG KATAOTATELG Entibelén kolvwvIKIG, EmayyeEAUTIKNG kot NG uteuBuvoTnTag
AnYn anopacswv Kat evatodnoiag oe 9éuata pUuAou

Autovoun epyaaia AOKNGN KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn ¢ eEAeUTEPNG, SNULOUPYLKIG KOl ETTAYWYIKNG OKEYNG
Epyacia o€ Stedvég neplBaAdov L.

Epyacia og Slemiatnuoviko neptBailov AAeg...

Mapdywyrn VEwY EPEUVNTIKWY LOEWYV .

AvTlpeTwrion oUVOETWV TPoPANUATWY

Avarmntuén TnG EMLOTNUOVLKNAG OKEPNG

Xpron tng BLBALOB KNG Tou mavemiotniou Kat ToAAamAwy BLBALoypadkwy mnywyv
AvalATtnon Tnywv, TPOCOUOLWOEWVY KOl NAEKTPOVLKWVY HoBnpatwy armd to dtadiktuo
Anuoupylo CNUELWOEWV KoL AUTOVOUN LEBOSOC HEAETNG

Juvepyaoia og oOpadeg

Alayxeiplon tou xpdvou Kat tpoBecuLwy

(3) NEPIEXOMENO MAOHMATOZ

1. Oewpntikn Eloaywyn: Z0vtoun avaokonnon twv Bactkwv apxwyv thg KBavtopnxavikng. OL TpeLg
BepeAwdeL MPOTACELS. To ATOUO TOU USPOYOVOU: ISLOTIUEG, LELOGUVAPTICELS, TPOXLAKA S Kall
TPOXLOKA p. Baowkn Bewpla Tou omiv. Tautdéonua cwuatidia kat n apxr tou Pauli. Oswpla
Slatapaywv Kot n uEBodog Twv petaBoAwv: AmAd povodidotata napadsiypata (2 eBSouadeg)

2. Atopa: H évvola Tou evepyoU KevtpilkoU mediou. Apon Tou udpoyovikou ekdullopoU. To epLodIKo
oUOTNUA TWV OTOLXELWV. ATIAEC EKTLUNOELS TAEEWC HeYEDOUC. MPOoaeyYLOTIKOC UTTOAOYLOUOG TNC
BepeAwdoug otabung oto dtopo tou HAlou. To paypatikd ATopo tou Yépoyovou. Aemtr Kot
unéphentn udr. OL KATAOTACELG TWV TTOAUNAEKTPOVIKWY aTtOpwV. Kavoveg tou Hund. (3 eBSouddeg)
3. Mopla: Eloaywyr) otn Bswpla Tou Xnpwov deopou. To mpoPAnpa Tou Suthol tnyasdlol. Aoun Kat
LOTNTEG pHeEPKWV amAwV poplwv (H2, 02, H20, NH3). Aemttopepéotepn HEAETN TOU HOPLOU TNG
Appwviag. To maser Tng Appwviag. YRpLSLopévol xnutkol Seopol KoL EVWOELG Tou avBpaka.
Arevtorniopévol xnuwkoi deopol. To mpoBANUa TWV TOAAWY TINYASLWY OE YPAUULKA 1] KUKALKA Stdtagn.
Juleuypuévol Kat apwpatikoi YopoyovavOpakeg (MoAuvakeTtuAévio kat BevioAlo). Evag moooTikdg
UTIOAOYLOMOC Ao TIPWTES aPXEG: To HOPLOKO OV LEpoyovou. (4 eBEoudadec)

4. Yteped: To LovoSLACTATO OTEPED GTNV MPOCEYYLON TG Loxupng Séopeuaong: LCAO. Evepyelakeg
{wveg kot To MPOPANUA TNG NAEKTPLKAG aywyLLoTnTag. Aywyol, nplaywyotl, Lovwtég. Evépyela Fermi
KQLL TTUKVOTNTO KATAOTACEWV. YIIEPTIUKVN UAN Kot To 0plo Chandrasekhar. (2 eBdouddec)

5."YAn kat pwg: Dawopevoloyia tng aAAnAemnidpaong tou dwtog pe ta dtopa. OL évvoleg Tou
puBUOU, TNG evePYOU SLATOUNAC KaL TN HEaNG eEAeUBEgpNG Stadpounc. O kavovag Tou Fermi kat n
edappoyn tou otn Stadikacia cuvtoviopou. To pwe Aéwlep Kat oL LBLOTNTEG Tou. To dwg kad’ eauTo:
MoAwpéva dwTovia Kat TTOAWTEC. (2 eBEouadec)

(4) AIAAKTIKEZ kot MAOHZIAKEZ ME@GOAOI — AZIONOTHEH

TPOMOZ NAPAAOZHZ | E¢ amootdoswg ekmaibeuon péow TG NAEKTPOVLKAG
Mpdowro ue npéowro, E§ anootdoews

’ mAatdpoppag tou Mathesis kat emiluon aokoewv o opAdeg
eknaibevon K.Am.

KaBe eBSouada otnv aibouca SidackaAiag.

XPHZH TEXNOAOFIQN | H napakoAouBnon twv StaAé€ewy yivetal péow tng
MNAHPO®OPIAZ KAI EMIKOINQNIQN | nAektpovikig mAatdoppag tou Mathesis. Méow tng
Xprion T.11.E. otn Abaokahie, otnv | mAatdOpUOC TipayaTomoloUvTaL eRSopadiaic TEoT eV
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Epyaotnpiakn Exnaibeuon, atnv Entkovwvia
LIE TOUG QOLTNTEC

umapxel kat forum oto omolo yivetal culAtnon Kot
eniluon anoplwv. H emkovwvia pe Toug doltnTEG yivetal
MEOow TNG LoTooeAiSaG Tou pabnuatog otn mMAatdpopua
eclass kal péow email.

OPrANQzH AIAAZKANIAZ

Mepypdpovtar  avaAuTikd O TPOToG Ko
ugdodbol Stbaokaiog.
AaAéewg, Seuwvapla, Epyaotnplakn Acknon,
Acknon  [ebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriotripto, Mpaktikn
(Torto9€étnon), Kiwiwn Aoknon, KaAAwrexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKTTaSeUTIKEG ETLOKEWELG, EKTTOVNon UEAETNG
(project), Suyypaen epyaciac / epyaoiwv,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdpovtal ol wpeg UEAETNG TOU @oLTnTr
yla kade padnotakrn Spaotnplotnta kadwe Kot
oL WPEG Un kadoSNYoUUEVNG UEAETNG CUUPWVA
UE TG apyég tou ECTS

Apaotnpiotnta 2 ; ;:Hl;-?? vl:;flmaq
Alaé€eLg 52
AOKNOELG 39
MeAEtn 81
E¢etdoelg 3
JUvoAo MaBnpuartog 175

AZIONOlHzH OOITHTQON
Meptypaeprn tneg Stadikaoiag aloAdynong

Mwooa AéoAdynang, MéBobdol a&loAdynang,
Alauoppwtikn 1 Suunepacuatiky, Aokyuaoio
MoAdartAric  EmtAoyrig, Epwrtrioelg  Zuvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiiwv,
Emiduan  MpoBAnudtwy, [pant) Epyaoia,
Ex9eon / Avagopa, [pogopikri Eétaon,
Anuoota Mapouoiaan, Epyaoctnplakr Epyaoia,
KAwikn  Eé€taon Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAoynang kat eav kot mou givat npoaBdotua
Q70 TOUG (POLTNTEG.

H a&lohdynon yivetat ota eAAnvikd. Ot dpottnTeg
efetalovtal yparmntd oto TEAOC Tou e€aunvou. ITov
BaBuo cuvelodEpouv €wg kat 1,5 povadeg n
eniboon Twv pottntwv ota efdouadlaia
NAEKTPOVIKA TECT TOU TIPAYOTOMOLOUV ATIO TO
OTI{TL TOUG OAAQ KOl | CUMLETOXN TOUG 0TV
eBSopadilaia emiluon aockrnoewv oto audlBEatpo.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAwoypagpia:

«KBavtopnxavikn I» — 2. Tpaxavadg (Mavemotnuiokeg EkSooelg Kpntng, HpakAeto, 2021)

«KBavtopnxavikn Il» — 2. Tpaxavag (Mavemotnuiakég Ekdooelg Kpntng, HpdkAelo, 2019)

- Suvapr) EMLOTNUOVIKA TIEPLOSLKA:
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COURSE OUTLINE ®-304

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-304 |

SEMESTER | 7th

COURSE TITLE | Quantum Structure of Matter

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4
Exercises 3
7

methods used are described in detail at (d).

Add rows if necessary. The organisation of teaching and the teaching

general background,
special background, specialised general
knowledge, skills development

COURSE TYPE | B type: Special background

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3110

https://eclass.physics.uoc.gr/courses/PH304/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.
Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Guidelines for writing Learning Outcomes

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

Upon successful completion of the course, students will be able to:

* Apply the basic principles of quantum mechanics and the Schroedinger equation

» Calculate the electron structure of atoms

» Predict the chemical properties of atoms

» Estimate the energy spectrum of simple atoms

» Predict the type of chemical bond between atoms
» Distinguish the different types of chemical bond

* Understand the importance of hybridization and delocalization in the properties of

chemical bond the resulting molecules
» Explain the formation of energy bands in solids

» Interpret the electrical conductivity of insulators, semiconductors and conductors

» Calculate the Fermi energy in the free electron model

« Apply the theory of the Fermion gas to calculate the Chandrasekhar limit
» Understand the basic interaction mechanism of matter with light
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* Solve complex exercises
» Explain qualitatively basic properties of our world using the basic principles of
guantum mechanics

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

eigenvalues, eigenstates, s- and p-orbitals. Basic theory of spin, identical particles.
Perturbation theory and variational methods. (duration: 2 weeks).

2. Atoms:The notion of the effective central potential. Lifting of the hydrogen-like
degeneracy. The periodic system of elements. Simple order of magnitude estimates.
Approximate calculation of the ground state of the Helium atom. The real hydrogen atom.

weeks)
3. Molecules: Introduction to the concept of the chemical bond. The double well. Structure

molecule. The ammonia maser. Orbital hybridization of chemical bonds and carbon
compounds. Delocalized chemical bonds. The many well system in linear or cyclic
arrangements. Conjugated and aromatic hydrocarbons (polyacetylene and benzene). A

of atomic orbitals). Energy bands and the problem of electrical conductivity. Conductors,
semiconductors and insulators. Fermi energy and the density of states. Ultradense matter
and the Chandrasekhar limit. (duration 2 weeks)

5. Matter and light. Phenomenology of the interaction of light with atoms. The concepts of
rate, cross-section and mean-free-path. The Fermi rule and its application to the process of
resonance. Laser light and its properties. Polarized photons and polarizers. (duration 2
weeks)

1. Introductory theory: Brief review of the basics of quantum mechanics. The hydrogen atom:

Fine and hyperfine structure. The states of multi-electron systems. Hund's rules. (duration: 4

and properties of a few simple molecules (H2, 02, H20, NH3). Detailed study of the ammonia

quantitative calculation from first principles: the molecular hydrogen ion. (duration: 3 weeks)
4. Solids: The one-dimensional solid and the tight-binding approximation (linear combination

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Distance learning through the electronic platform of
Face-to-face, Distance learning, etc.

university lecture hall.

Mathesis and weekly solution of exercises in teams at the

USE OF INFORMATION AND | Students attend the lectures through the
COMMUNICATIONS TECHNOLOGY | Mathesis Electronic Platform. Additionally the
Use of ICT in teaching, laboratory education, | n|atform provides weekly tests and a forum for
communication with students . . . N .
discussion and resolution. Communication with
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students is conducted through the course website and

by email.

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. -
Lectures, seminars, laboratory practice, Exercises 39
fieldwork, study and analysis of bibliography, Study 81
tutorials, placements, clinical practice, art Exams 3
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Student performance evaluation is carried out
in Greek. Students are giving a written exam at
the end of the semester. Their performance in
weekly e-tests and their participation in weekly
exercises sessions at the departments lecture
halls also contribute up to 1.5 points in their

final grade.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«KBavtounyavikn I» - 2. Tpayavag (avemotnuiaxés Exdéoets Kprjtng, HpdkAeto, 2021)
«KBavtounyavikn Il» - 2. Tpayavdags (lavemiotnuiaxés Ekdéoeis Kpntns, HpdrAeio, 2019)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-305

(1) FENIKA
2XOANAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-305 EZAMHNO ZMNOYAQN | EAPINO
KBavtounxavikn 11
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padruarog .. AlaAgéelg, Epyaotnplakes ACKNOELG K.ATL. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG HOVABEG ATTOVELOVTAL EVLALA YLA TO GUVOAO TOU UadNUaTOG MONAAEZ2
a ol ] . AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag katl To cUVoOAo Twv
TLOTWTIKWY UOVASWV
Aalg€elg 4 6

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdéaokaliag kat ot
SLbaKTIkEG UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOX MAGHMATOZ | B

yevikou unoBadpou,

£L8LkoU urtoBadpou, eLdikeuang

VEVIKWY YVWOEWV, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

TAQEZA AIAAZKAAIAS ko | EAAnviki
EZETAZEQN:

TO MAOGHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH305/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3192

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd ArntoteAéopata

Meplypdpovtal Ta padnoLaKd amoTEAECUATA TOU UoINIUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou Ja AIOKTIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou UadHUaTog.
SupBouleuteite to Mapaptnua A

O Meptypapn tou Emunédou twv Madnotakwy ATTOTEAECUATWY pLa KaFe Eva KUKAO amoudwv ouupwva pe to MNMAaioto

Mpoagdvtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaidevang

O Mepypacpikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepAnntikog 08ny6g ouyypapric Madnolakwv AroteAsoudtwy

Me tnv emtuxf ohokAnpwon tou pabnpatog o dottntric/Tpla Ba eival os Béon:

®*  Naedapudlel tn nEBodo Twv datapaxwv o€ KBAVIIKA CUCTA AT

®*  Naedapuodlel tn Bewpla tng okédaong og povodlaotata Kot TpLdldotata mpoBAnata
®*  Naedapuodlel tn Bewpia xpovoefaptnUEVWY SLOTAPAXWV KOl KBAVTIKWVY LETORACEWV
®*  No XpNOLUOTOLEL TOUG TIIVAKEC TTUKVOTNTAC VLo UTIOAOYLOUOUG

*  Na yvwpllel yLa tnv KBavTikr cUUTAEEN

®*  Na emAUetl cuvBeTa MpoPARUATA TNG KBAVTIKNG GUGLKNAG

FeviKEG IKaVOTNTEG
NauBavovtag uron TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTHOEL O TTUXLOUXOG (OIWE QUTEC avaypa@oVIaL aTo
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Mapaptnuo AutAwparog kot mapatidevral akoAoUBwc) o€ mota / TOLEG ATO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaiuon kot aovdeon eSouévwy Kot SxedLaouog kat Staxeiptan Epywv

TIANPOWOPLWVY, UE TN XPHON KL TWV Amapaitntwv 2eBa0ulG OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTIOALTIOUIKOTNTA
TeXVOAOYLWV 2eBaouos oto puatko meptBaiiov

lMpooapoyr o€ VEEG KATAOTAOELG Entibelén kowvwvikng, emayyeAuatikrg kat kg umeuBuvotntag
AfYn aropacewv kat evatodnoiag oe Féuata puAou

Autovoun epyaaia AOKNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t™¢ eAeUTepnc, SNIULOUPYLKIG KaL ETAYWYLKIG OKEYNS
Epyaocia oe 6iedveg meptBaAlov

Epyaoia o€ Stemotnuoviko neptBaAlov AMeg...

Mapdywyrn VEwV EPEUVNTIKWVY LOEWV

Avtipetwriton oUvOeTtwy mpoPAnUaTwyY

Avarmtuén TnG eEMLOTNUOVLKAG OKEPNG

Xpron tng BLBALOBNKNG Tou mavemLoTniov Kat ToAAAmAwY BLBALOYpadLKWY iYWV
Avalntnon mNywv, TPOCOKOLWOEWV KoL NAEKTPOVLKWY LaBnudtwy amnod to Stadiktuo
Anpoupylo oNPELWOEWY Kal auTtovoung LeBddou peAétng

Juvepyaocio og ouadeg

YAomoinon EPEVVNTLKWY EPYACLWV

Alaxeiplon tou xpdvou Kat tpoBeopLwy

(3) NEPIEXOMENO MAGHMATOZ2

Mpriyopn emavainyn KBavtounxavikig I, (1 eBdoudada)

Elcaywyn otnv Oswpia Atatapaywv: Eidn Alatapaywyv & Mevikry MeBodoloyia — ATAEC xpovo-
ave€apTNTEG UN-eKDUALCUEVEG SlaTapaxeg, AattapaxEg o ekPUALoEVEG otabueg. MéBodog Twv
peTaBoAwv. ZUTeUEn omV-TPOXLAG, LayvnTikn aAAnAenidpacn nAektpoviou MPwWTOVIiou Kal UTEPAETTTN
von. (Tpaxavag, Kepahaia 9-10, 3 efSouddec)

Oewpla okedaong. Movobdidotaon okédaon. Aladoptkr Statopn. MPooeyyLOTIKOG UTIOAOYLOOC
mAAToug okédaong, mpocgyylon Born, tplodidotata npofAnuarta, okeSaon TaUTOCHUWY
owpatdiwv. (Tpaxavag, Kebalato 11, 2 efSopadec)

Oswplia XpovoelapTWUEVWY SLOTAPOXWV KAl KBaVTIKWVY HeTaBAacewv. ALoKkplto dacua, kavovag Tou
Fermi, epapuoyég, talavtwoelg Rabi, aAAnenibpaon atopwy pe aktivoBoAia, SUTOALKA mpooyyLon,
LOVIOUAC, NAEKTPOVLIA 08 payvnTiko medio, pawvopevo Aharonov-Bohm. (Tpayxavag, Kebdhata 12-13,
4 eB6ouadeg)

MnTpa mukvotnTag, Kat epapuoyEG o BepULKA CUVOAX KAl CUGTHATA SU0 KATAOTACEWV.
(Tpaxavag, Kepahato 4, 1 efdopada)

JOUAEEN KOTAOTACEWY, aviootnTteg tou Bell, cupmAekta dwtovia. Kataotdoelg péylotng cUUMAEENG,
evtporia cUUTAEENG, KPavTikn tAspeTadopd kal kpuntoypadia. (kuplwg amd Tpayxava, KeddaAala
14-15, 2 eBdopadeg)

(4) AIAAKTIKEE ko MAOHZIAKEEZ MEOOAOI — AZIONOMHEH

TPOMOZ NAPAAOZHZ | Mpoowmo pe MPOoWIo
Mpéowrto ue npéowro, EE anootdoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug GoltnTEG HECW LOTOOEALS A OO LaTOG

NAHPO®OPIAZ KAI ENIKOINQNIQON | kot péow email.
Xprion T..E. otn AbaockaAia, atnv
Epyaotnpiakn Exknaibevon, otnv Entkovwvia
LIE TOUG (OLTNTEC

OPTANQZH AIAAZKAAIAZ : ®doprog Epyaciag
Mepypdpovtar  avaAuTikd o0 TPOMoG Kol Apaotnpiotnta Efaurivou
ugdodbol Stbaokaiog.
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AaAééelg, Sepwvapla, Epyaotnplakri Acknon,
Aoknon  [lebiou, MeAétn & avdAuon
BiBAwoypapiag, @povriothplo, Mpaxtikn
(TortoO€tnon), KAwikn Aocknaon, KoaAAirexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTaULSEUTIKEG ETILOKEYELS, EKTOVNON UEAETNG
(project), Zuyypan epyacias / epyaociwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypdpovtal oL WpeG UEAETNG TOU @oLutnth
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG CUUPWVA
UE TIC QpXEG Tou ECTS

Aladéelg 52
MeAétn 98
YUvolo MaBnpatog 150

AZIONOrHzH OOITHTON
Meptypacpn e Stadikaoiag aétoAdynong

Mwooa A&oAdynang, MéBobdot a&loAdynang,
ALlQHOPQWTLKY) 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  Emtdoyri, Epwrtrioels  S0vtounc
Anavtnong, Epwrtrioeic Avantuéng Aokiuiwv,
Enmtidvon  MpoBAnudtwy, [pant) Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaan, Epyaoctnpiakn Epyaoia,
KAwiknp  Eé€taon Aodevoug,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAoynang kat eav kot mou ivat mpooBaotua
QTTO TOUG (POLTNTEG.

H aflohdynon yivetal ota eAAnvikd. Ot pottntég e€stdlovtal
Kat aéloAoyouvTal yparmtd oTo TEAog Tou e€apivou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- [Mpotewouevn BiBAoypapia:

1. «KBavtopnxavikn II1» - 2t. Tpaxavdg, Navemniotnuiakég Ekdooelg Kprtng
2. «Lectures on Quantum Mechanics» - Steven Weinberg, Cambridge University Press

- Suvaprn ENLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-305

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-305 | SEMESTER | SPRING
Quantum Mechanics Il
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T[:_IA(;:I?I;I;]G CREDUE
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B
general background,
special background, specialised general
knowledge, skills development
PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH305/

https://www.physics.uoc.gr/en/courses/3192

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L[]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®  Apply the perturbation method in quantum systems
*  Apply the theory of scattering to one-dimensional and three-dimensional problems
* Apply the theory of time-dependent perturbations and quantum transitions
®  Use the density matrix for calculations

® Understand quantum entanglement

®  Solve complex problems of quantum physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

| Project planning and management
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information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Fast review of basic Quantum mechanics, (1 week)

Introduction to perturbation theory: Types of perturbations and general methodology. Simple
time-independent non-degenerate perturbation theory. Degenerate perturbation theory.
Variational methods. Spin-orbit coupling in hydrogen-like atoms, magnetic electron proton
interaction and hyperfine splitting. (Trahanas, Chapters 9-10, 3 weeks)

Scattering Theory. One-dimensional scattering, differential cross section, approximate calculation
of the scattering amplitudes, Born approximation, three-dimensional problems, scattering of
identical particles. (Trahanas, Chapter 11, 2 weeks)

Time-dependent perturbation theory and quantum transitions. Discrete spectrum, Fermi’s rule,
applications, Rabi oscillations, interactions of atoms and light, dipole approximation, ionization,
electrons in a magnetic field, Aharonov-Bohm effect. (Trahanas, Chapters 12-13, 4 weeks)

Density matrix and applications to thermal ensembles and two-level systems. (Trahanas, Chapter

4, 1 week)

Entangled states, Bell’s inequalities, entangled photons. States of maximal entanglement,
entanglement entropy, quantum teleportation and quantum cryptography. (mainly from

Trahanas, Chapters 14-15, 2 weeks)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail.
Study 98

Lectures, seminars, laboratory practice,

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of
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the ECTS

| Course total | 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The course evaluation is done in the Greek language.
Student performance is evaluated with a written final exam
at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. «KBavtounyxavikn I1» - XT. Tpaxavag, Navemotnulakeg Ekdooelg KpAtng
2. «Lectures on Quantum Mechanics» - Steven Weinberg, Cambridge University Press

- Related academic journals:

MOAIM NANENIZTHMIOY KPHTHZ

303



B5. Mepypappota Mabnuatwy

Tunpa Quokng

NEPITPAMMA MAGHMATOz ®-311

(1) FENIKA
SXOAH | OETIKON KAI TEXNOAOTIKQN EMISTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-311 | EZAMHNO 3MOYAQN | EAPINO

TITAOZ MAOHMATO2

MaSnuatika yia @uoikoug Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVASOEG QITOVELOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnplakéc Aokroetg k.At. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVABOEG QITOVELOVTAL EVIAIQA YLa TO GUVOAO TOU Uadruatog MONAAEZ
, . ; ; AIAAZKANIAZ
avaypayte ti¢ eBdouadiaisec wpeg Stbaokadiag kal To oUVOAO TwV
TUOTWTIKWY LOVASWV
4 6

MpocVéate aelpég av xpeLaotel. H opyavwan Stéackaliac kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

().
TYNOX MAGHMATOZ | B
yevikou uroBadpou,
£L8LkoU urtoBadpou, eLdikeuang
VEVIKWV YVWOEWY, avamtuéng Seélotritwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQz3A AIAAZKAAIAZ kat | EAANVIKN
EZETAZEQN:
TO MAGHMA NPOZ®EPETAI ZE | NAI
®MDOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH311/
MAG®HMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3111

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakda AntoteAéopata

SupuBouleuteite to Mapaptnua A

Mepypapovtat Ta padnoLoKd AITOTEAETUATA TOU UOONUOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAnAou emutéSou mou Ja ammoKTIOOUV OL (POLTNTEG UETA TNV ETILTUX OAOKAPWGN TOU UATHUATOG.

C Meptypapri Tou Emunédou twv Madnolakwy AToTEAECUATWY pLo kKade Eva kUkAo amoudwy auupwva e to MAaioto
Mpoagdvtwv tou Eupwnaikot Xwpou Avwtatng Eknaideuong
O Meptypapikol Asiktec Emunedwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapdaptnuc B

MepiAnmtikog O8nyoG ouyypaprc Madnotakwv AoteAeoudtwy

npoBAnuatwy

QVTIKELUEVWYV

Me tnv emtuyr oAokAripwaon tou padnuartoc o eottntic/tola Ja eivat os 9éon:
®*  Na yvwpilel tnv ti¢ Baotkég apyxec tng Myadiknc avaivong
®*  Na yvwpilel TNV TI¢ BAOIKEC APYEC TWV CUVAPTNOLAKWY XWPWV
*  Na umopei va epaplolel TIC YVWOELC TOU Lo TNV EMIAUCH OUVIETWY UaTNUATIKWY

*  Na umopei va ouvSUAleL TIG YVWOELS TOU yLa TNV amoSeLén Twv LSLoTHTwY Twv HodNUATIKWY

*  No umopei va xpnoLUoToLroeL TIC YVWOELS TOU O€ MPoBANUaTa QUOLKNG
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FeviKEG IKOVOTNTEG
AauBavovtag urtoyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VO EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TTOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhitnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTO!
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwViknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Yéuata pulou

Autoévoun epyaoia A0KNON KPLTIKIG KOl AQUTOKPLTLKIG

Ouadbikn epyacio Mpoaywyn tnG EAeUTePNG, SNULOUPYLKAG KL EMAYWYIKNG OKEYNG
Epyaoia oc 6tedvég meptBdAdov | ...

Epyaoia o€ Stemiatnpuoviko neptBailov Algg...

Mapaywyn véwv epevvnukwv tbewv | ...

AVTILETWTTLON OUVOETWV TTPOBANUATWY

Avamtuén Tng EMLOTNUOVLIKNAG OKEYNG

Xprion tng BLBAL0ON KNG Tou Tavemotnpiou Kot MoAAamAwy BLBALoypadLkwy nywv
Avoalntnon nnywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY pHadnuatwv anod to dtadiktuo
Anuoupyio GNUEWOEWY Kal auTtovoun HEBodog LeAétng

Juvepyaoia o OpAadEeg

YAomoinon EPEVVNTIKWY EPYACLWY

Aaxeiplon Tou xpovou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOS

Muwyadikr Avaluon: AlyeBpa Twv pty. aplBuwy, Stavuopatiky avanapdactaon. EukAsidela Nrewpetpia
oTo eninedo pe xpron KUyadikwy. EmekteTapévo uiy. eninedo, opoypadikol petacxnpatiopol.
Idaipa Riemann. Opla kat cUYKALON CELPWVY. BAGLKEG ULy. CUVOPTACELG. Miyadiki mapaywyLon,
ouvOnkeg Cauchy-Riemann. ZUPPOPPEG pLy. CUVAPTNHOELS, LEPLKEG EDOPHOYEG. MAELOSUVOES
OUVAPTNOELG, OHASEC TTeEPLOdWY, BepeAlWSELG TtEPLOXEG, ToTLKOL SeikTeg 0TpodNG. MAELOTIUEG
OUVAPTAOELS, onueia KAGSwvV, povoonuavtonoinon. ®UAAa Riemann. Mwyadikr oAokAnpwon, medila
Polya. l'evikeupévo Bewpnua Cauchy, opwWVULOG OAOKANPWTLKOG TUTIOC, CUVETELEG. 2elpEC Taylor Kat
Laurent. Tagwounon W61opopdwv onpeiwv. Aoylopog Twv untohoinwy, epapuoyEg. Fevikeupéva
oAoKANnpwaTa. ZTolxelot aVaAUTLKAG EMEKTAONG. Zuvaptnon I.

Zuvaoptnolakol xwpol: Fpappikol TEAEOTEG. ZeLpEG Fourier. Katavouég. Zuvaptnon &€Ata.
Metaoxnuatiopot Fourier kal Laplace. Zuvaptroslc Green

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ MAPAAOZHZ | MpOowTo UE MPOCWTIO
Mpdowrno ue npéowno, E§ amootacews
eknaibevon KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug poltnTég Péow LoTooeASag Labnipatog

NAHPO®OPIAZ KAI ENMIKOINQNIQON | kot péow email.
Xprion T.I1.E. otn Alsackalia, otnv
Epyaotnpiakn Eknaibeuan, otnv Enkowvwvia
UE TOUG POLTNTES

OPFANQZH AIAAZKANIAL ®doprog Epyaociag

Mepypapovrar  avaAutikd o0 TPOTOG KoL ApactnpiotTa Efaurvou
uédobol Stbaokaliog. ALOO\éES «C 52
AaAé€eg, Seupwapla, Epyaotnplakr Aoknon,

Aoknon  Mediou, MeAétn &  avdAuon Melétn 98

BiBAoypagpiag, @povriotrplo, Mpaktikn

(Torto9€tnon), KAwiwkry Aoknon, KaAArexviko
Epyaaotripto, Aabpaotikn Stbaokalia,

EKTTaLOEUTIKEG eTLOKEWELG, EKmOvnon UEAETNG

(project), Suyypaern epyaciac / epyaotwv,

KaAAweyvikn dnutouvpyia, K.Am.
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Avaypdpovtal oL wpeG UEAETNG TOU outnTh
yla kade padnolakn Spactnplotnta kadws Kot
0L WPEG N kadodNYyoUUEVNG UEAETNG TUUPWVA
UE TIC apxEg Tou ECTS

YUvoho Mabruoatog

150

AZIONOTHZH OOITHTQN
Meptypacpn tng dtadikaaiag aéloAdynang

Mwooa AéoAdynong, MéBobdor aéloAdynang,
ALQUOPPWTIKA 1) SUUTEPAOUATLKY, AoKiuaaia
MoAXarAng  Emidoyrig, Epwtrioels Suvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokipiwv,
Entiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9son / Avagopd, [lpogopikri Eétaon,
Anudota Mapouoiaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntda mpoobLoploueva KpLtipLa
aéloAdynonc kat eav kat ou eivat mpoaBaotua
QIO TOUG (POLTNTEG.

H aloAdynon yivetal ota eAAnvikad. Ot dpoltntég e€etalovtal
Kal agloAoyouvtol Yyparmta oTo TEAOG Tou e€aprvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

R.Churchill-J.Brown: Mwyadwkes Zuvaptrioets kat Epappoyes (MEK)

M.J. Ablowitz, A.Z. Qwkag: Miyadikég MetapAntég (MEK)
M.R. Spiegel: Miyadikég MetapAntec. 2elpd Schaum

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE @-311

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-311 | SEMESTER | SPRING
COURSE TITLE | Mathematics for Physics Il

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded | TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

B

PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH311/

https://www.physics.uoc.gr/en/courses/3111

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A

Appendix B

®  Guidelines for writing Learning Outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Upon successful completion of the course, students will be able to:

® Describe the basic principles of Complex Analysis

® Describe the basic principles of functional spaces

® Solve complex mathematical problems

* Combine their knowledge to prove the properties of mathematical objects
*  Apply their knowledge to solve physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility
and sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Solving complex problems
Development of scientific thinking

Collaboration in teams
Implementation of research work
Manage time and deadlines

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons
Create notes and standalone study method

(3) SYLLABUS

function.

- Introductory Complex Analysis: Complex numbers. The complex plane.

- Complex functions: Complex functions. Branch points. Multivalued functions. Continuity and
the derivative of complex functions. Cauchy-Riemann conditions.

- Analytic Functions: Analytic functions and applications. Cauchy's theorem and integration.
Derivatives of analytic functions. Taylor and Laurent series.Classification of singular points.

- Applications of Residues: Calculation of definite integrals. Calculation of generalized integrals.
- Functional Spaces: Linear Operators, Fourier Series and Transformations. Distributions, Delta

- Linear Differential Operators: Operator Algebra. Conjugation.Operator Specturm.
- Applications to Green's Functions: Inhomogenous linear differential equations. Sturm-Liouville
problems. Analytic properties of Green's functions. The resolvent.

(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face, Distance learning, etc.

DELIVERY | Face-to-face

TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with students

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS | by email.

TEACHING METHODS

The manner and methods of teaching are

described in detail.
Lectures, seminars, laboratory practice,

fieldwork, study and analysis of

bibliography,  tutorials, placements,

clinical  practice, art  workshop,

interactive teaching, educational visits,
project, essay writing, artistic creativity,

etc.

The student's study hours for each
learning activity are given as well as the

hours of non-directed study according to

Activity Semester workload
Lectures 52
98
Course total 150

the principles of the ECTS
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STUDENT PERFORMANCE

EVALUATION | The course evaluation is done in the Greek language.
Description of the evaluation procedure | stydent performance is evaluated with a written final exam

. at the end of the semester.
Language of evaluation, methods of

evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem solving, written work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

R.Churchill-J.Brown: Mwyadikés Zuvaptnoels kat Edapuoyés (CUP)
M.J. Ablowitz, A.Z. Dwkag: Miyadikég MetapAntég (CUP)
M.R. Spiegel: MiyaSikég MetaBAntég. Zelpad Schaum

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-325

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OY3IKH2

EMINEAO ZNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-325 EZEAMHNO ZMNOYAQN | Eapwvo

TITAOZ MAOHMATOZ | KOZMOAOTIA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AlaAésic, Epyaotnplakéc AoKroets k.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVELOVTAL EVLALX YLO TO TUVOAO TOU Ua3uaTog MONAAEZ
. . , . AIAAZKANIAZ
avaypayrte tig eBSouadiaiss wpeg StdaokaAiog kat to oUvoAo Twv
TUOTWTLKWY UOVASWV
Aladé€elg 4 6

MpocVéate oepéc av ypelaotel. H opyavwan Stdaokaliag kat ot
SLOaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOX MAGHMATOZ | B

yevikou unoBadpou,

eL6ikou unoBadpou, e1bikevang,

VEVIKWV YVWOEWV, avartuéng Seélotntwv

MNPOAMAITOYMENA MAOHMATA: | OXI

FAQEZA AIAAZKAAIAS ko | AyyAwn

EZETAZEQN:
TO MAGHMA MPOIMEPETAI 3E | NAI
®OITHTES ERASMUS
HAEKTPONIKH ZEAIAA | NEO MAGHMA (MPQTH AIAASKAAIA 2025)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakd AnoteAéopata
Meptypdpovtal Ta padnoLaKd AOTEAETUATA TOU UoTUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAAAou emutéSou mou Ya ATTOKTHOOUV OL POLTNTEG UETA TNV EMLTUXN OAOKANpwaon Tou padruatog.
SupBouleuteite to Mapaptnua A
O Mepypacpn Tou Emutédou twv Madnaotakwy ATOTEAECUATWY YLa KAJE Eéva KUKAO oTtouSwv auupwva e to Miaioto
Mpoooviwv tou Evpwnaikot Xwpou Avwtatng Ekmaibevong
O Mepypacpikoi Acikteg Emunédwy 6, 7 & 8 tou Evpwnaikou MAataiou Mpoadviwv Awd Biou Madnaong kat to lMNapaptnua B

> MeptAnmtikog 06nyog auyypaprc Madnotakwv AltoTeAeoudTwy

Me tnv emtuxn oAokArnpwaon tou pabnuatog ol dotntég Ba eival o Béon:

*  No &pouv T BaOIKEG QPXEC TNG LOVTEPVAG KOOLOAoYIag

*  No EEpouV TIG KOOUOAOYIKES EELCWOELG

®*  Na &pouv ta napatnprnoua ueyedn tne koouodoyiac

*  Na &pouv ti¢ Tpeic Baoikég kKOAWVES ThE koopoAoyiac, tov vouo tou Hubble, thv
TPWTAPXLKY) CUVIEDH TWV MUPHVWV KAL TNV QUOLKI TNG KOOUOAOYIKNG akTivoBoAiag
unoBadpov.

®  Na &pouv tnv duvautkn dnutoupyiag Souwv ato ocuumay.

FeViKEG IKOVOTNTEG
AauBdvovtag umoyn TG YEVIKES LKAVOTNTES TTOU TIPETEL VAL EXEL QTTOKTHOEL O ITUXLOUXOG (OTIWE QUTEG avaypdpovTal oTo
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Mapaptnuo AutAwparog kot mapatidevral akoAoUBwc) o€ motLa / TOLEG ATO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaivon kot auvdeon edopuévwy Kot SxedLaouog kat Staxeiplan Epywv

TANPOPOPLWY, UE TN XPrON KOl TWV AIOPATNTWY 2eB6a06G 0Tn SLAPOPETIKOTNTA Kot OTNV TOAUTIOALTIOULKOTNTO
TEXVoAoyLWwV 3eBaouog oto puatko neplBaAlov

lMpooapoyn o€ VEEG KATAOTATELG Entibelén kolvwvikIG, EmayyeAUTIKNG kot NG uteuBuvoTnTag
AfYn aropacswv Kat evatodnoiag oe 9éuata oUAou

Autovoun epyaaia A0KNGN KPLTLKIG Kot QUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eEAeUTepnG, SNIULOUPYLKIG KOl ETTAYWYLKNG OKEWYNG
Epyaoia o€ 61edveg meptBaAdov L

Epyaoia o€ Stematnuoviko neptBaAlov AMegg...

Mapdywyrn VEwY EPEUVNTIKWY LOEWYV .

AvTlueTwrion oUVOETWV TpoBANUATWY

Avarmtuén NG eEMLOTNUOVLIKNAG OKEPNG

Xpnon tng BLBALOBNKNG Tou mavemioTniov Kat ToAAamAwY BLBALOYpadLKWY TtywV
Avalntnon mNywv, TPOCOKOLWOEWV KoL NAEKTPOVLKWY MaBnudtwy amnod to Stadiktuo
EvBapuvon tng eAeUBePNC, SNLOUPYLKAG KAL ETTAYWYLKAG OKEYNG.

Alayxeiplon tou xpdvou Kat tpoBeopLwy

Autovoun puébodog pelétng

Juvepyaoio og opadeg

Juyypaodn Kat mapouciacn epyaciag

[€VeDN ONUAVTIKWY EPWTNUATWY KoL EpEuva

(3) NEPIEXOMENO MAGHMATOZ2

KEDAAAIO 1: Zuvoln mpatnpnolokwv SeSouevwy.
QOwg amnod to cuumnay.
OuoLloy£VeLa Kal LoOTPOTTiA.
H SLaotoAr] Tou cUUMAVTOG.
To cwpatidla kal To clumav.
OEPULKEC KATAVOUEC Kal TO GpAcpo LEAAVOU CWUATOC.
KEDAAAIO 2. H yewuetpia Tou xwpdxpovou.
H petpikn Robertson-Walker.
JUVKIVOULEVEG CUVTETAYUEVEG.
lewdeolokeg Xwplkol TUTOU.
16avikd Yypd kot SLatrpnon eVEPYELOG KoL OPUNG.
Wuyxpn UAR, Bepun UAN Kol EVEPYELD TOU KEVOU.
KEDAAAIO 3. EpuBporion Kat KOGLOAOYLKESG OTOOTACELG.
XpOVOC EKTIOUTTNG KOl AKTLVLKI) CUVTETAYUEVN.
KoopoAoyikn EpuBpormion.
H SlaotoAr tow cuumavtog kat n otabepd Hubble.
161e¢ KV OELG Kol daLvOPEVN AAUTTpOTNTA.
Anootaon AopnpdtnTag Kol amdotacn ywvilakng Stoapétpou.
H Koopoloyikn otaBepa.
JuvOnKeg evépyelag.
KEDAAAIO 4. H duvapiki Tng KOoUOAOYLKAG SLAOTOANG.
Ot e€lowoelg Einstein kat n koopoAoyikn e€lowon Freedman.
Kplown mukvotnta Kot To mpoBAnUa Thg EMUmedotnTac.
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AL0.0TOAN TIOU KUpLapyeital amod UAN f aktwvoPoAia.
ALaoTOAN TIOU KUpLOpXELTOL OO TNV EVEPYELA TOU KeVOU Kal xwpog de Sitter.
H eflowon yla Tnv amoctacn AaUnpotntag.
KoopoAoyikol opilovtec.
JwHaTSLOKOG opilovtag.
Opilovtag yeyovotwv.
H mpdpetpog tng elowaong Kataotaong.
To mpOBANUA TNG KOGUOALKAG oTaOepAc.
H nAwia Tou ouumnavroc.
KEDAAAIO 5. 'YAn oto cUUmav Kot OKOTEWN UAR.
Zuyilovtag To cUUTAV: LETPWVTAC 0OTEPLAL.
KaumuAeg meplotpodr aoTEPWV.
Kwvnoelg péoa otov OyKo Tou GUUMAVTOC.
H &nuoupyia Soung
H Aapmpotnta Twv Supernovae.
TL umopet va givat n okotewr UAn?
KEQAAAIO 6. H koopuikr aktwvoBoAia urtofaBpou.
I610TNTEG TNC KOOULKAG akTvoBoAiag umoBabpou.
O \oyog dwrtoviwy mpodg Bapuoviwy.
H mpoéAeuaon tng KOOULKNG akTvoBoAiog urtoBabpou.
H 1oTopla Tou MpwTapXLKOU GUUTTAVTOG
Netpiva xwpic pala.
Netpiva pe pala.
KEDAAAIO 7. MupnvocuvBeon.
Ta ehadpd otolxeia, Yopoyovo katl HALo.
JUYKPLON LE TO TapaTnPnoLakd SeSopéval.
KEDAAAIO 8. Anuoupyila SoUwV GTO GUUTAV.
[6QVLKA 1R OXETLOTIKA UYPA Kol SLAKUUAVOELG.
H aotaBela Jeans.
H aotdBela Jeans og éva SLaoTEAOUEVO GUUTOV
Ot e€LlowoEeLg SLOKUUAVOEWY TTUKVOTNTOC.
H Suvopkn Twv Sopwv.

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPONOZ NAPAAOZHZ | Npdowro pe mPdowno
Mpoowro ue npoowro, EE amootdoews
eknaibevan KA.

XPHZH TEXNOAOTFIQN | Emkowwvia pe Toug GoltnTEG HECW LOTOOEALS A LaOnUaTOG

MNAHPO®OPIAZ KAI ENIKOINQNIQN | kat péow email.
Xprion T.I.E. otn AldaokaAia, otnv
Epyaotnplaxn Exknaibevon, otnv Enkowwvia
UE TOUG POLTNTES

OPTANQZH AIAAZKAAIAZ X ®doprog Epyaciog
Mepypapovtal  avaAuTikKd O TPOMOG Kot Apaotnpiotnta Efaurivou
uedodbol Stbaokaliog. '

Aadééelg, Sepwvdpla, Epyaotnplakry Aoknon, ALG)\S&& LG 52
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Acknon  [ebiou, MeAétn &  avdAuon SET OLOKI"]GEU)V 38
BiBAoypagpiag, @povriotripto, MpakTikn "
(Tomo9€étnon), KAwukri Aoknon, KaAAwwexviko MEAETH 60

Epyaotripto, Aabpaotikn Sbaokalia,
EKTTaSeUTIKEG ETLOKEWELG, EKTTOVNon UEAETNG
(project), Suyypacn epyaciac / epyaoiwv,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdapovtal ol wWpeg UEAETNG TOU QoLTNTr
yla kade padnotakrn Spaotnplotnta kadwe Kot
oL WPEG Un kadoSNYoUUEVNG UEAETNG CUUPWVA
UE TG apyéc Tou ECTS

YUvoho Mabnpuoatog 150
AZIOAOTHZH ®OITHTQN | H agloAoynon yivetat ota EAANVIKA kat ota AyyAlkd. Ot
Neptypaepr g Stadikaciag agioAdynang dottntég e€etdlovtat Kat alohoyolvToal ypamtd 6To TEAOC

Tou e€apnvou, aAld Kal e OET AOKNOEWV KATA TN SLApKELa

Mwooa A&loAdynang, MéBobot a&loAdynang, h
Tou géaunvou.

AlapopQWTLKY) 1) SUUTTEPAOUATIKY, AoKuaoia
MoAAdartAric  EmtAoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtrioelc Avamrtuéng Aokiiwv,
Enmtidvon  MpoBAnudtwy, [panti Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaan, Epyaoctnplakn Epyaoia,
KAk Eé€taon Ao9evoug,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot ou givat npoaBdaotua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

Ta Baoka eyxelpidla tou pabrniuatog pe oelpd avfavopevng SuokoAilag eivat:

e Andrew Liddle, “Introduction to Modern Cosmology”, Wiley, 2004

*  Eric Linder, “First Principles of Cosmology”, Addison-Wesley, 1997

e  Scott Dodelson, “Modern Cosmology”, Academic Press, 2003

e Viacheslav Mukhanov, “Physical Foundations of Cosmology”, Cambridge University
Press, 2005

M6 MpoxwpnHéva cuvypapaTa elvat:

* Steven Weinberg, “Cosmology”, Oxford University Press, 2008.
* A R. liddle and D. Lyth, “Cosmological Inflation and Large-Scale Structure”’,
Cambridge University Press, 2000.
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COURSE OUTLINE ®-325

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-325 | SEMESTER | SPRING

COURSE TITLE | Cosmology

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are TEACHING CREDITS
awarded for the whole of the course, give the weekly teaching HOURS

hours and the total credits

4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSETYPE | B

general background,

special background, specialised
general knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF | English
INSTRUCTION and
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | NEW CLASS (FIRST OFFERED IN 2025)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.
Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
®  Guidelines for writing Learning Outcomes

After the successful termination of the course the student should

* Know the basic principles of cosmology

* Know the cosmological equations
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* Know the observables of cosmology

* Know the three basic pillars of modern cosmology: The Hubble law, the BB
nucleosynthesis and the physics of the cosmic background radiation.

* To know the dynamics of the formation of structures

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new research ideas ...

* Being able to address complex problems

* Development of scientific thought

* Use of the University library as well as other on-line bibliographic resources.

* Finding, analyzing and synthesizing data and information using the appropriate
technologies

* Encouragement of free, inductive creative thought

* Time management and deadline adherence

* Autonomous methods of study

* Working in teams

* Writing and presenting term papers

* Generation of key questions and research

(3) SYLLABUS

Chapter 1: Observational Overview

Light from the cosmos

Homogeneity and Isotropy

The Expansion of the Universe

Particles in the Universe

Thermal distributions and the black body spectrum
Chapter 2. Spacetime Geometry

Robertson-Walker metric

Comoving Coordinates

Spatial Geodesics
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Chapter 3.

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Ideal fluids and Energy and Momentum Conservation
Cold Matter, Hot Matter, Vacuum Energy
Redshift and cosmological distances
Emission time vs radial coordinate
Redshift
The expansion of the universe and the Hubble constant
Proper motions and apparent luminosity
Luminosity Distance and angular diameter distance
The cosmological constant
Energy conditions
Dynamics of the expansion
Einstein Field Equations and the Freedman equation
Critical density and the flatness problem
Matter- and Radiation-dominated expansion
Vacuum-dominated expansion and de Sitter space
Luminosity distance formula
Cosmological Horizons
Particle Horizon
Event Horizon
The equation of state parameter
The cosmological constant problem
The age of the universe
Matter in the universe and dark matter
Weighing the universe: counting stars
Galaxy rotation curves
Bulk motions in the universe
The formation of structure
Supernovae brightness
What can dark matter be?
The Cosmic Microwave Background
Properties of the microwave background
The photon to baryon ratio
The origin of the microwave background
The Early Universe history
Massless neutrinos
Massive neutrinos
Nucleosynthesis
The light elements, Hydrogen and Helium
Comparing to observations

Chapter 8. Structure Formation

Ideal nonrelativistic fluids and fluctuations
The Jeans instability
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The Jeans instability in an expanding Universe
The fluctuation equations
Structure dynamics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communication with the students via the course
COMMUNICATIONS | website and via email

TECHNOLOGY

Use of ICT in teaching, laboratory
education, communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are | | [ actures 52
described in detail.
Lectures, seminars, laboratory practice, | | Problem sets 38
fieldwork,  study and analysis of | | Study 60

bibliography,  tutorials, placements,
clinical  practice, art workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to

the principles of the ECTS Course total 150

STUDENT PERFORMANCE | Evaluation is done in both Greek and English.
EVALUATION | Students are examined and their performance
Description of the evaluation procedure | evaluated based on a written final exam as well as

Language of evaluation, methods of multiple problem sets during the semester.

evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem  solving, written  work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

The main textbooks of the course in increasing order of difficulty are:

* Andrew Liddle, “Introduction to Modern Cosmology”, Wiley, 2004

e  FEric Linder, “First Principles of Cosmology”, Addison-Wesley, 1997

*  Scott Dodelson, “Modern Cosmology”, Academic Press, 2003

*  Viacheslav Mukhanov, “Physical Foundations of Cosmology”, Cambridge University
Press, 2005
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More advanced texts:

* Steven Weinberg, “Cosmology”, Oxford University Press, 2008.
e A. R. liddle and D. Lyth, “Cosmological Inflation and Large-Scale Structure”,
Cambridge University Press, 2000.
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NEPITPAMMA MAGHMATOz ®©-338

(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIXTHMQN
TMHMA | OYZIKH2
ENINEAO ZMOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-338 | EZAMHNO ZMOYAQN | EAPINO
TITAOZ MAGHMATOZ | Apyéc kat Epapuoyéc Aopuopikric TnAemiokénnong

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN

EBAOMAAIAIEZ

ToU padruarog m.x. AlaAgéeLg, Epyaotnplakes AOKNOELG K.ATT. Av oL QPES NIZTQTIKEZ
TILOTWTIKEG UOVABEG ATTOVEOVTAL EVLALA YLA TO GUVOAO TOU UadUaTOG MONAAEZ
, r 3 ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaics wpes Stdaokadiog kat to ocUVoAo Twv
TLOTWTIKWVY UOVASWV
AlaAéEeLg 4 6

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdaokaliog kat ot
OLbaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).
TYNOZ MAGHMATOZ | TUmou B: El8ikoU urtoBabpou
yevikou unoBadpou,
£L6koU uroBadpou, ebikevong,
VEVIKWVY YVWOEWV, avantuéng Se€lotritwv
MPOAMNAITOYMENA MAOGHMATA: | OXI
FAQ23A AIAAZKAAIAZ kat | EAANvKN
EZETAZEQN:
TO MAGHMA MNMPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3161
MAOHMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH338/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AnoteAéo oo
Meptypdpovral Ta padnoLaKd AOTEAECUATA TOU UaFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KO LKAVOTNTEG
kataAAnAou emutébou mou Ja AIOKTIOOUV OL (POLTNTEG UETA TNV EMULTUXN 0AOKApwon Tou Uadniuatog.
SuuBouleuteite to lMapaptnua A
> Meptypacpn tou Emunédou twv Madnolakwy AltoTEAEoUATWY yla Kade Eva KUKAO amoudwv ouupwva pe to MNMAaioto
lMpoadvtwy tou Eupwraikou Xwpou Avwtatne Ekmaibevang
> Meptypapikoi Aeiktes Emumédwy 6, 7 & 8 tou Eupwmnaikou MAatoiou Mpoodviwy Atd Biou Madnang kot to Mapdaptnuc B

O MepiAnmtikég 08nyog ouyypapric Madnaotakwy AToTEAECUATWY

Me tnv emtuxn ohokArpwaon to pabnuatog o dotntig Ba propet:

e Na yvwpilel Ta Baotkd onpepwva Sedopéva yla TeEXVIKEG S0pUDOPLKAG TNAETILOKOTNONG.

e Na yvwpilel Ta Baotka MELPAUATIKA Sedopéva ta omoia urnmopouv va cUAAeXBoUV amd To
daotnua

e Na propei va avaliel PndLakég 5o0pudopLKEG ELKOVEG

e Na propel va cuvdudlet toug vopoug tng DUOLKAG KOL VO KAVEL XProN TwV LadnUaTikwy
epyaleiwv yla tnv enilucn cUVOeTWY MPOPANUATWY CXETIKA LE TNV EPUNVELN AMOTEAECUATWY ATIO
ouyxpova TEPAUATA.

e Na avadlopyavwoEL TIG YVWOELG TOU Kol va Slapopdwaoel eviaia ELKOVA OXETIKA LLE TO TTWG
UITOPOUE VO KOTAVONGOULE TLG BACIKEG HUOIKEG AELTOUPYLEG OTOV TTAQVATH OGS
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Fevikeg IKavOTNTEG
AauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OITWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ moLa / TOLEG ATO AUTEG AITOOKOTTEL TO pAdnua;.

Avaintnon, avaiuan kat covean Sedougvwy Kat SxebLaouog kot Slayeiplan Epywv

TANPOPOPLWVY, UE TN XPIION KAl TWV amapaiTtnTwV 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTO!
TexVOAoyLWwV 2eBaoudg ato puatko reptBaiiov

lMpooapuoyn o€ VEEG KATAOTAOELG Entibelén kotvwviknG, EmayyeAUTIKAS kot NG umeuBuvotntag
Anygn anopdoswv Kat evatodnaoiag oe Féuata pulou

Autovoun epyaaia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn TG EAeUTepng, SNULOUPYLKAG KaL EMAYWYLKNG OKEYNG
Epyaocia oe 6iedveg meptBaAdlov L

Epyaocia o€ iemiatnuoviko neptBailov ANeg...

Moapdywyn VEwV EpEUVNTIKWV IGEWV ...

* AvalAtnon, availuon kat cuvBeon 6edopévwy Kal TAnpodoplwy, HE TN XPHRoNn Kol Twv
P AiTNTWY TEXVOAOYLWY

*  AfUn anodpdoswv

*  Ouadikn epyacia

*  Epyaoia og Slemotnpovikod meptBailov

*  Ixedlaopodg kat Slaxeiplon Epywv

*  JYeBaouog oto duoLko epLBAaiov

*  [poaywyn tng eAeVBepng, SNULOUPYLKAC KOL EMOYWYLKNAG OKEYNG

(3) NEPIEXOMENO MAOHMATOZ

To padnua aneuBuveTaL KUPLWG o€ POoLTNTEG TOU 30U £TOUC. ZKOTIOG TOU MABNUATOG Elval N YyVwpLpia
pe tn Aopudopikr TnAemiokonnon kot thv Mapatipnon tng Mg, Kabwg Kal n amoktnon Bactkwy
YVWOEWV yla tn Suvatotnta epopuoywv TOoo 0To PUOIKO OCO0 KAl OTO AOTIKO TEpLBAAAOV.
Mapouotdletal To Suvapkd tng Aopudopilkng TNAEMLOKOMNGONG VA UTIOOTNPILEEL €va lEyAAO €UPOG
EMLOTNHOVIKWY TeSlwv ToU eUTAEKOVTOL OTN WEAETN TOU TteplBAAAOVTOG Kol avadelkvuovTal Ta
od£AN MoU UmopoUV va artokopioouv oL ¢pottnteg, tou TuApatog Auotkng, we emi to mAsiotwy, and
TO MABNUA auTo. AOYw Tou PeyaAou gVpoug Twy edappoywv tng Aopudopikng TNAEMLOKOTNONG OTA
napandvw Tmedla, n mapouciacn ebappoywv Sev eival eEavtAntikn, oAAd otdxog elval va
aroteAéoel TN BAON yla TNV TIEPALTEPW evaoyoAnon. MNa to Adyo autd €xouv emileyel BAOLKEC
edapuoyEg g Napatipnong tng 'ng. Addokovtal oL puoikol pnxaviopol, ot omoiot adopouv TNV
Mapatrnpnon Tng Mg, KaBwe Kot TEXVIKEC YLa TNV emetepyacia Twv §0pudopLKWY ELKOVWY, OUGLACTLKA
SnAadry HeEOOSONOYIKEG TIPOOEYYIOELG TIOU ETUTPENMOUV TNV £€aywyr) CUUMEPACHATWY amd TN
ouvbuaoTtiky aflomoinon twv dladopwv PACUATIKWY TIEPLOXWV OTLG OToleg kataypddouv ol
avixveutég Mapatnpnong tng Mc. Na tv mAnpoTnTa g mapouciaong twv epapuoywy, yivetal
eniong avagopd oto polo tng Napatipnong tng Mg otn UEAETN TwV SU0 TOYKOOULWY TIPOKANCEWY
oL omoleg €xouv apeon aAAnAemidpaon kal petacxnuatifouv tnv avBpwrivn wn: ™G KAWATIKAG
AMayng kat tng Actikomoinong. Télog, mapouctdletal to SleBvég meptBarlov kal n EAANVIKA
npaypatikotnta. oto medio tg Mapatipnong tng ng, He £udaocn otn Spactnpldtnta Tou
Eupwnaikol Opyaviopol Awactipoatog (ESA) kat otlg Ymnpeoieg tng Eupwmaikng umoSoung
Copernicus.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPOMOZ NAPAAOZHZ | Mpoowmo Ue MTPOoWTo
Mpoowro pe npoowrno, EE amootaoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug GpoltnTtég péow ¢ LotooeAibag Tou

NAHPO®OPIAZ KAI ENIKOINQNIQN padnuotoc Kot péow email.
Xprion T.I.E. otn Abaokalia, otnv
Epyaotnplakn Eknaibeuvon, otnv Emkowwvia
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LLE TOUG (POLTNTEG

OPIrANQZH AIAAZKAAIAZ

Meplypdpovtal  avaAuTikKdE O TPOTOG Kol
ueédodbol Stéaokaliag.
AaAééelg, Sepwvapla, Epyaotnplakry Acknon,
Aoknon  [lebiou, MeAétn & avaAuon
BiBAwoypapiag, @povriotrplo, Mpaxtikn
(Torto9€tnon), KAwikn Aoknon, KoaAAitexviko
Epyaotripto, Aadpaotikn SLbaokalia,
EKTTaUSEUTIKEG ETILOKEWELG, EKTTOvnon UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwweyvikn Snutoupyia, K.AT.

Avaypdpovtal ol Wpeg UEAETNG TOU @OLTNTH
yla kade padnotakrn Spaotnplotnta kadwe Kot
oL WPEG un kaBodnyouuevne UEAETNG aUUPWVA
UE TLG apxEG Tou ECTS

s ®doprog Epyaciag
Apaotnplotnra s
Alalé€elg 52
MeAEtn 95
E€€taon 3
JUvolo MaBnpatog 150

AZIONOlHZIH OOITHTON
Meptypapri TG Stadikaoiag aloAdynong
Mwaooa AéloAoynong, MéSobot aéloAoynong,
Alapoppwtikny 1 Suunepacuatikl, Aokuuaoio
MoAdartAnic  Emidoyrig, Epwrtrioels  S0vtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Ermtidvon  lpoBAnudtwy, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikry E&taon,
Anuooia Mapouciaon, Epyactnplakn Epyaocia,
KAk E&taon Ao9evoug,  KaAAteyvikn
Epunveia, AAAn / AAdeg
Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAoynang kat eav kot ou ivat mpooBaotua
QTTO TOUG (POLTNTEG.

H alohdynon yivetal ota eAAnvika. Ot pottntég e€etalovtal

Ko a€LoAoyouvTal Yparmtd oTo TEAOG ToU e¢avou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypagpia:

®*  Remote Sensing of the Environment: An Earth Resource Perspective

* |ntroduction to Remote Sensing

®*  Fundamentals of Satellite Remote Sensing: An Environmental Approach

® Introduction to Satellite Remote Sensing. Atmosphere, Ocean, Land & Cryosphere

Applications
®*  Remote Sensing Physics

®* Introduction to the Physics and Techniques of Remote Sensing

®  Practical Handbook of Remote Sensing

®*  Basics of Remote Sensing and GIS

®* Remote Sensing and Image Interpretation

* Introductory Digital Image Processing: A Remote Sensing Perspective

®*  Urban Climates
® The Urban Heat Island
® Radiation and Climate

®* An Introduction to Atmospheric Radiation

®*  Understanding Urban Metabolism

- Juvaprn EMOTNUOVIKA TTEPLOSLKA:

https://www.sciencedirect.com/journal/remote-sensing-of-environment

https://www.sciencedirect.com/journal/isprs-journal-of-photogrammetry-and-remote-sensing

https://www.tandfonline.com/toc/tres20/current

https://www.asprs.org/asprs-publications/pers

https://www.grss-ieee.org/publications/transactions-on-geoscience-remote-sensing/

https://www.mdpi.com/journal/remotesensing
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https://www.grss-ieee.org/publications/transactions-on-geoscience-remote-sensing/
https://www.asprs.org/asprs-publications/pers
https://www.tandfonline.com/toc/tres20/current
https://www.sciencedirect.com/journal/isprs-journal-of-photogrammetry-and-remote-sensing
https://www.sciencedirect.com/journal/remote-sensing-of-environment
https://www.routledge.com/Understanding-Urban-Metabolism-A-Tool-for-Urban-Planning/Chrysoulakis-Castro-Moors/p/book/9780415835114
https://www.elsevier.com/books/an-introduction-to-atmospheric-radiation/liou/978-0-12-451451-5
https://www.amazon.com/Radiation-Climate-International-Monographs-Physics/dp/0199697140
https://www.elsevier.com/books/the-urban-heat-island/stewart/978-0-12-815017-7
https://www.cambridge.org/core/books/urban-climates/A02424592E1C7F9B9CD69DAD57A5B50B
https://www.amazon.co.uk/dp/013405816X?tag=findthisbest-21&geniuslink=true
https://www.amazon.co.uk/dp/111834328X?tag=findthisbest-21&geniuslink=true
https://www.amazon.com/Basics-Remote-Sensing-Gis-Kumar/dp/8131805441
https://www.routledge.com/Practical-Handbook-of-Remote-Sensing/Lavender-Lavender/p/book/9781498704335
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119523048
https://www.target.com/p/remote-sensing-physics-agu-advanced-textbooks-by-rick-chapman-richard-gasparovic-paperback/-/A-84899762
https://www.elsevier.com/books/introduction-to-satellite-remote-sensing/emery/978-0-12-809254-5
https://www.elsevier.com/books/introduction-to-satellite-remote-sensing/emery/978-0-12-809254-5
https://www.amazon.com/Fundamentals-Satellite-Remote-Sensing-Environmental/dp/1498728057
https://www.amazon.com/Introduction-Remote-Sensing-Fifth-Campbell/dp/160918176X
https://www.amazon.com/Remote-Sensing-Environment-Resource-Perspective/dp/0131889508
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COURSE OUTLINE ®-338

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | $-338 | SEMESTER | SPRING
COURSE TITLE | principles and Applications of Remote Sensing
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,
special background, specialised general
knowledge, skills development

B Type: Special Background

PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3161

https://eclass.physics.uoc.gr/courses/PH338/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able:

To know current basic data for advanced satellite remote sensing.

To know the basic experimental data that can be collected from space telescopes

To be able to analyze digital satellite images

To ne able to combine the laws of physics and make use of mathematical tools to solve complex
problems in interpreting results from modern experiments.

To be able to organize his knowledge and form a unified view of how we can understand the basic
physical mechanisms shaping the evolution of our planet

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations
Decision-making

Respect for the natural environment
Showing social, professional and ethical responsibility and
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Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

® Search for, analysis and synthesis of data and information, with the use of the necessary
technology

® Decision-making

®  Team work

®*  Working in an interdisciplinary environment

®  Project planning and management

® Respect for the natural environment

® Production of free, creative and inductive thinking

(3) SYLLABUS

The course is mainly addressed to 3rd year students. The aim of the course is to introduce the
students to Satellite Remote Sensing and Earth Observation, and to acquire basic knowledge about its
applications in both natural and urban environments. The potential of Satellite Remote Sensing to
support a wide range of scientific fields involved in the study of the environment is presented and the
benefits that students, mostly from the Department of Physics, can gain from this course are
highlighted. Due to the wide range of applications of Satellite Remote Sensing in the above fields, the
presentation of applications is not exhaustive, but the aim is to provide a basis for further
engagement. For this reason, basic applications of Earth Observation have been selected. The physical
mechanisms involved in Earth Observation are taught, as well as techniques for the processing of
satellite images, essentially methodological approaches that allow conclusions to be drawn from the
combined use of the various spectral regions in which Earth Observation detectors record. For the
completeness of the presentation of the applications, reference is also made to the role of Earth
Observation in the study of two global challenges that directly interact and transform human life:
climate change and urbanisation. Finally, the international environment and the Greek reality in the
field of Earth Observation are presented, with emphasis on the activity of the European Space Agency
(ESA) and the services of the European infrastructure Copernicus.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | py email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 52
described in detail. Stud
Lectures, seminars, laboratory practice, tu y 95
fieldwork, study and analysis of bibliography, Exam 3
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non- Course total 150
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE

EVALUATION | The assessment is conducted in Greek. Students are

Description of the evaluation procedure examined and evaluated in writing at the end of the
Language of evaluation, methods of semester

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,

MOAIM NANENIZTHMIOY KPHTHZ

323



B5. Mepypappota Mabnuatwy Tunpa Quokng
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other
Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.
(5) ATTACHED BIBLIOGRAPHY
- Suggested bibliography:

®* Remote Sensing of the Environment: An Earth Resource Perspective

®* |ntroduction to Remote Sensing

®*  Fundamentals of Satellite Remote Sensing: An Environmental Approach

® Introduction to Satellite Remote Sensing. Atmosphere, Ocean, Land and Cryosphere

Applications

®* Remote Sensing Physics

® Introduction to the Physics and Techniques of Remote Sensing

®*  Practical Handbook of Remote Sensing

®  Basics of Remote Sensing and GIS

®* Remote Sensing and Image Interpretation

* Introductory Digital Image Processing: A Remote Sensing Perspective

®  Urban Climates

® The Urban Heat Island

® Radiation and Climate

®* An Introduction to Atmospheric Radiation

®*  Understanding Urban Metabolism
- Related academic journals:
https://www.sciencedirect.com/journal/remote-sensing-of-environment
https://www.sciencedirect.com/journal/isprs-journal-of-photogrammetry-and-remote-sensing
https://www.tandfonline.com/toc/tres20/current
https://www.asprs.org/asprs-publications/pers
https://www.grss-ieee.org/publications/transactions-on-geoscience-remote-sensing/
https://www.mdpi.com/journal/remotesensing
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https://www.mdpi.com/journal/remotesensing
https://www.grss-ieee.org/publications/transactions-on-geoscience-remote-sensing/
https://www.asprs.org/asprs-publications/pers
https://www.tandfonline.com/toc/tres20/current
https://www.sciencedirect.com/journal/isprs-journal-of-photogrammetry-and-remote-sensing
https://www.sciencedirect.com/journal/remote-sensing-of-environment
https://www.routledge.com/Understanding-Urban-Metabolism-A-Tool-for-Urban-Planning/Chrysoulakis-Castro-Moors/p/book/9780415835114
https://www.elsevier.com/books/an-introduction-to-atmospheric-radiation/liou/978-0-12-451451-5
https://www.amazon.com/Radiation-Climate-International-Monographs-Physics/dp/0199697140
https://www.elsevier.com/books/the-urban-heat-island/stewart/978-0-12-815017-7
https://www.cambridge.org/core/books/urban-climates/A02424592E1C7F9B9CD69DAD57A5B50B
https://www.amazon.co.uk/dp/013405816X?tag=findthisbest-21&geniuslink=true
https://www.amazon.co.uk/dp/111834328X?tag=findthisbest-21&geniuslink=true
https://www.amazon.com/Basics-Remote-Sensing-Gis-Kumar/dp/8131805441
https://www.routledge.com/Practical-Handbook-of-Remote-Sensing/Lavender-Lavender/p/book/9781498704335
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119523048
https://www.target.com/p/remote-sensing-physics-agu-advanced-textbooks-by-rick-chapman-richard-gasparovic-paperback/-/A-84899762
https://www.elsevier.com/books/introduction-to-satellite-remote-sensing/emery/978-0-12-809254-5
https://www.elsevier.com/books/introduction-to-satellite-remote-sensing/emery/978-0-12-809254-5
https://www.amazon.com/Fundamentals-Satellite-Remote-Sensing-Environmental/dp/1498728057
https://www.amazon.com/Introduction-Remote-Sensing-Fifth-Campbell/dp/160918176X
https://www.amazon.com/Remote-Sensing-Environment-Resource-Perspective/dp/0131889508
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NEPITPAMMA MAGHMATOz ®©-374

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYIKHX
EMINEAO ZNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ©-374 EEAMHNO 2MOYAQN EAPINO

TITAOZ MAGHMATOZ | Stoiyeia HAeKkTpOVIKWY

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG LOVASEG QTTOVEOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAé€sic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVABOEC QITOVELOVTOL EVIALX VLA TO CUVOAO TOU UadUaTOS MONAAEZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog kot To dUVoAo Twv AIAAZKANIAZ
TULOTWTLKWVY LOVASWV
ALoAEEELG 4 7
EpyaoTnpLOKEC AOKNOELG 3

MpooVéote aelpéc av xpeLaotel. H opyavwan dtbéackaliac kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

().

TYNOZ MAGHMATOZ | B

yevikou unoBadpou,

£L6Lkov uroBadpou, elbikeuang

VEVIKWV YVWOEWV, avamtuéne deélotitwv

MPOAMAITOYMENA MAGHMATA: | OXI

Juviotatat:

®-271 Ewoaywyn otn Oswpla KuKAWUATWY
TAQZIA AIAAZKAAIAZ kat | EAANvIKN

EZETAZEQN:
TO MAGHMA NMPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH374/
MAOGHMATOZ (URL)

(2) MAGHZIAKA AMIOTEAEZMATA

Ma6notakd AnoteAéopota
Mepypapovtat Ta padnoLoKa AITOTEAETUATA TOU UOOULOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTES KAl LKAVOTNTES
kataAAnAou enuréSou mou Yo ATTOKTHOOUV Ol POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU Uadriuatog.
JupBouleuteite to lMapaptnua A
C Meptypapri Tou Emunédou twv Madnolakwy ATOTEAECUATWY yLo Kade Eva kUkAo amoudwy auupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevong
Meptypapikol Asiktec Emunedwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnuo B
O MepiAnmtikog O8nyog ouyypars Madnatakwv AoteAeoudtwy

Me tnv emtux ohokAnpwon tou pabnpoatog o dotntic/Tpla Ba eival os Béon:

* Na katavoel Tn Astoupyia Twv Bacikwyv avaAoyIKWV NAEKTPOVIKWVY SLATAEEWV KAl Th
ocuvdeopoloyia Toug
®* Noa oxedldoel amAd avaloyLka NAEKTPOVIKA KUKAWUATO UE CUYKEKPLUEVN AELTOUPYLIKOTNTA
*  Na pnopel va cupmnepaivel Thv Asttoupyio 1o cUVOETWV NAEKTPOVIKWY KUKAWUATWY
FevikéG IKavOTNTES

AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG QUTEG avaypapovial oTo
Mapdptnua AutAwuatog kot mapatidevral akodoUBwc) oe mola / TOLEG a0 AUTEG QITOOKOTEL TO UAdnua;.

Avaintnon, avaiuon kot oOvdeon SeSouévwy kot SxedLaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwy 28066 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TeXVOAoyLwv 3eBaoudg oto puaotko neplBailov

[pooaployr] O€ VEEG KATAOTAOELG Entibelén kolvwvIKIG, EmayyeEAUATIKNC kot NG uteuBuvoTnTag
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AfYn anopdaoewv Kat evatodnoiag oe Féuara @UuAou
Autovoun epyaoia AOKNON KPLTLKIG KOl AUTOKPLTLKIG
Ouadikn epyaoio Mpoaywyn tnG EAeUTePNG, SNULOUPYLKNIG KL EMAYWYIKNG OKEYNG
Epyaoia oc 6tedvég meptBaAdov | ...
Epyaoia o€ biemiatnpuoviko neptBailov AMeg...
Mapaywyn véwv gpguvnuikwy tbewv | ...

*  Avtuetwrion cUvBetwy MpofAnuATwWY

®  Avamrtuén tng EMOTNMOVIKAG OKEYNG

*  Xprion moAAarmAwv BLBAloypadikwy tnywv

*  AvalAtnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWV Hadnudtwy amno to dtadiktuo
*  Juvepyaoia o opAadeg

®  YAomolnon gpyaoTnpLAKWY Q0K OEWY

*  Awaxeipion tou xpovou Kot poBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn: Avaloyka kot PndLokd oApata, EVIOXUTES, KUKAWUATLIKA LLOVTEAQ YLO EVIOXUTEG,
Bewprpata SIKTuwv.

Teleotikol EVIoXUTEG: O L6avLKOG TEAECTIKOG EVIOXUTAG, N avaotpédouoa Kal 1n avaotpédouca
ouvSeopoloyia, mapadelypata KUKAWUATWY UE TEAECTIKOUG EVIOXUTEC, KN WOavIK cupnepldopd.
Atodot: H 16avikn §i080¢, XapaKTNPLOTIKEG TWV AKPOSEKTWY, aVAAUON KUKAWUATWY 5168wV, HoVTEND
a00gvolg onuatog Kot ebapUoyEC. H emadn p-n os avaotpodn moéAwan, n emadn p- h o opdN
noAwon. Alobol Zener, epappoyEG 0 KUKAWUATA.

Autohika Tpaviiotop Evwong (BJT): Quoikn Soun Kat teplox€g Asttoupyiag, pnp Kat npn tpaviiotop.
AvaAuon KuKAwPATwY Ue Tpaviiotop og Aettoupyia DC. To BJT wg evioxutng. looSuvapua
KUKAWHATIKA povTéAa aoBevolg onpatoc, moAwaon Tou SutoAkol Tpaviiotop, cuvdeopoloyia
EVIOXUTWV eVOC oTadiou, AelToupyia oTnV MEPLOX KWPOU KOL OTNV TEPLOXI] ATTOKOTIAG, EQAPUOYEC OF
KUKAWOTOL.

Tpavliotop Enidpacng Nediou (FET): Aoun kal puoikn Aettoupyia twv MOSFET emadng pn Kot
anoyupvwong. To FET évwong (JFET), kukAwpata FET wg eVIoXUTAC, KUKAWUOTA TTOAWONG,
OUVOECUOAOYIEG EVIOXUTWY EVOG O0TASI0U, EVIOXUTEG OAOKANPWHEVWY KUKAWMATWY MOS. EdapuoyEg
CMOS, MESFET apoevikoUyou yaAAiou.

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEOOAOI — AZIONOlHzH

TPOMOZ MAPAAOZHEZ | ¢ [POCWTIO LE TPOCWTO
lMpoowro ue npoéowrno, EE anootdoews * EpY0OTNPLOKEC AOKATELC
ekmaibeuan KA.
XPHZH TEXNOAOTIQN | ®*  Xprion AOYLOWKOU TTPOCOUOLWONG NAEKTPOVIKWY
NAHPO®OPIAZ KAI ENMIKOINQNIQN KUKAWUATWV.
Xprjan T.ILE. otn AL(S(XO'KCYAL'Q, atnv o Xpr’]or‘] ElKOVl.K(.’UV nslpaudtwv
Epyaotnplakn Eknaibevon, otnv Emikovwviar | o X pl"] on VALK ol aTtd To SLadikTUo
UE TOUG poLTNTEG , , , .
®*  Emwkowwvia pe potnteg peow email

OPrANQzH AIAAZKAAIAZ
Meplypdpovtar  avaAutikd o0 TPOmoG Kol , ®doprog Epyaoiag
uédobol Stbaokaliog. Apaotnplotnta Efauﬁvou
AlaAé€eg, Zeuwapla, Epyaoctnpiakr Aoknon, .
Aogknon  [lediou, MeAétn &  avdAuon AtoAEgeLS 52
BiBAoypagiag,  @povrtiotriplo,  lMpaktikn Epyaotnplakég AGKNOELG 39
(Torto9€tnon), KAwiwkry Aoknon, KaAAwrexviko MeAétn 84
Epyaaotripto, Aabpaotikn Stbaokalia,
EKTIaLOEUTIKEG ETLOKEWELG, EKTTOvnon UEAETNG
(project), Suyypagrn epyaciac / epyactwv,
KaAAwteyvikn Snutoupyia, K.Am.
Avaypdpovtal oL wpeg UEAETNG TOU outnTh
yla kade padnolakn Spactnplotnta kadws Kot
0L WPEG N kadoSNYyoUUEVNG UEAETNG TUUPWVA
R R T YUvolo MaBruatog 175
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AZIONOTHzIH ®OOITHTQON
Meptypacpn tng dtadikaaiac aéloAdynang

Mwooa AéoAdynong, MéGobdor aéloAdynaong,
ALQUOPPWTIKA 1) SUUIEPAOUATLKY, Aokiuaaia
MoAAarAng  Emidoyrig, Epwtricels SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Enmtiduon  MpoBAnudtwy, T[panty Epyaoia,
Exdeon / Avagopd, [pogopikny E&taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikny  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avagépovtal pnta mpoabloplouEVa KpLTrpLa
aéloAdynonc kat eav kat ou eivat mpocBactua
QIO TOUG (POLTNTEG.

H aloAdynon yivetal ota eAANVIKA.

OL dpoutnteg e€etalovral kat agloAoyouvTal ypartd oTo
TéNog Tou e€apnvou.

OL dportntec e€etalovral kat afloAoyoUvTal 0TO EpyacThpLO
oTo Té\og Tou e€apnvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

JUvaLpr) EMLOTNUOVIKA TTEPLOSLKA:

S. Sedra and K. C. Smith «MikponAektpovika KukAwpata», Topog A, Ekddaoelg Mamacwtnpiou.
J. Millman and A. Grabel «MwkponAektpovikn», Topog A’, Ek6doeLg T{LOAa
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COURSE OUTLINE ®-374
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-374 | SEMESTER SPRING

COURSE TITLE | Elements of Electronics

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardeaﬁ for separate comp?nents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 4 7
Laboratory exercises 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | special background

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO
Suggested:
@-271, Introduction to Circuit Theory

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH374/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
S Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
= Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

C Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

® Understand the operation of basic analogue electronic devices and their connection
* Design simple analog electronic circuits with specific functionality
® Be able to conclude the operation of more complex electronic circuits

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment | ...

Production of new research ideas Others...
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®*  Troubleshoot complex problems

* Development of scientific thinking

® Use multiple bibliographic sources

®  Search for sources, simulations, and online lessons
® Collaboration in teams

* Implementation of laboratory exercises

®* Manage time and deadlines

(3) SYLLABUS

Introduction: Analogue and digital signals, amplifiers, amplifiers’ circuit models, network theorems.

Operational Amplifiers: The ideal operational amplifier, inverting and non-inverting configuration,
examples of opamps circuits, non-ideal opamps behavior.

Diodes: The ideal diode, I-V characteristics, diode circuit analysis, weak signal model, and
applications. Diodes in reverse biasing, diodes in forward bias. Zener diodes. Diodes’ circuits
applications.

Bipolar Junction Transistor (BJT): Physical structure, regions of operation, pnp and npn transistors.
DC operation of transistor circuits. The BJT amplifier. Small signal equivalent circuit models,
transistor biasing, single stage amplifiers configurations, operation in saturation and cut-off regions,
applications in circuits

Field-effect Transistor (FET): Physical structure and operation of pn and depletion MOSFETs. The
Junction FET (JFET). FET amplifier circuits, biasing, single stage amplifiers configurations.
Integrated circuits MOS. CMOS applications. GaAs MESFETs.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc. Laboratory exercices

USE OF INFORMATION AND | ®* Use of electronic circuit simulation software.
COMMUNICATIONS TECHNOLOGY . Use of virtual experiments

Use of ICT in teaching, laboratory education,

L ; ® Use of material from the Internet
communication with students

* Communicating with students via email

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload
described in detqtl. . Lectures 52
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, Laboratory exercoses 39
tutorials, placements, clinical practice, art Study 84
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS
Course total 175
STUDENT PERFORMANCE
EVALUATION | Evaluation in Greek.

Description of the evaluation procedure Written exams at semester end.

Laboratory exams at semester end.
Language of evaluation, methods of

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory ~ work, clinical
examination of patient, art interpretation,
other
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Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
S. Sedra and K. C. Smith, “Microelectronic Circuits”, Oxford University Press.
J. Millman and A. Grabel, “Microelectonics”, McGraw-Hill

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-302

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMITHMON
TMHMA | OY3IKHS
ENINEAO SNOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-302 EZAMHNO 3MOYAQN | Xewepwd

TITAOZ MAOGHMATO2

HAektpopayvnTiopog Il - Kupatikn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
morwnKe’éc uovadbec anovéucl)vralt eviaia yla to IOL'IVO/\O rouluaﬁriuaroq AIAASKANIAS MONAAEZ
avaypayte T eBdouadiaiec wpeg Stbaokadiag kat to oUVOAo Twv
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 6
MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO
(6).
TYNOZ MAGHMATOZ | B
yevikoU unoBadpou,
£L61koU unoBadpou, elbikeuong
VEVIKWVY YVWoewvV, avamtuéng Seélotritwv
MPOANAITOYMENA MAGHMATA: | OXI
FTAQZIA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN: | Av umtdpxouv dpottntég Erasmus n dtdaokaAia yivetal ota Ay-
YAKQ.
TO MAGHMA NMPOZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3058
MA@HMATOZ (URL) | https://eclass.physics.uoc.gr/courses/PH302/

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakd ArtoteAéopata

SuuBouleuteite to Mapaptnuo A
[ ]

Meptypapovtal Ta padnoLaKd AITOTEAECUATA TOU UOTNUATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU UaduaTog.

Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAEOUATWY yLa KATE Eva KUKAO omoudwv aUupwva ue to lAaioto
Mpoagovtwv tou Evpwnaikot Xwpou Avwtatng Eknaideuong
O Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwmnaikoU MAataiou lMpoadviwv Awa Biou Madnang kat to Mapdaptnua B

O MepiAnmtikog O8nyog ouyypars Madnatakwv AoteAeoudtwy

KoU NAeKTpoUayvVNTIOHOU.

Me tnv erutuyr) oAokAfipwon tou padriuoatog o poutntrg/tpla Ba eival o Oéon:

*  Na Kkatavoel Tig BaolkEG apXEG TWV NAEKTPOUAYVNTIKWY KUMATWY KoL YEVIKOTEPA TOU KAQOOL-

*  Na AUvel (UTtoAoyLoTLKA) TIPORARLATA TWV NAEKTPOOYVNTIKWY KUUATWV.
*  Na ekteAel mMPOCOUOLWOELS TIPOBANUATWY NAEKTPOUAYVNTLOMOU.
*  Na PEeAETA TN oXeTIKN gpeuvnTIKNA BLBAoypadia.

FeVIKEG IKOVOTNTEG

AapuBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWE QLUTEG avaypd@ovTaL oTo
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MNapdptnua AutAduatog kot mapatidevral akodoUBw ) oe mola / TOLEG A0 AUTEG AITOOKOTTEL TO UATNUa;.

Avaintnon, avaAuon kot oovdeon SedSouévwy kot SxebLaouog kat Staxeiplan Epywv

TIANPOOPLWY, UE TN XPHON KAl TWV amapaitnTwy 2eBaou6G 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUKOTNTA
TeXVOAoyLwv 3eBaoudg oto puatko neplBailov

lMpooapuoyr O€ VEEC KATAOTAOELG Entibelén kolvwvikng, emayyeAUTIKrC kot NG uteuBuvotntag
AnYn anopdaoewv Kat evatodnoiag oe 9éuata @UAou

Autovoun epyaoia AOKNGN KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTEpNG, SNIULOUPYLKIG KAl ETTAYWYIKNG OKEYNG
Epyaoia o€ 6tedvég meptBaAdov | ...

Epyaoia o€ Stematnuoviko neptBailov AMgg...

Mapdywyn VEwv epeuvnuikwv tbewv | o

AVTIUETWTTILON OUVOETWVY MPOBANUATWY

Avarmtuén Tng EMLOTNUOVIKNAG oKEPNG

Xprion tng BLBALOON KNG Tou mavemioTnpiou Kat moAAamAWY BLRALOypadLKWY TtNywV
Avalntnon mNywv, TPOCOUOLWOEWYV KOL NAEKTPOVIKWY HaBnudaTtwy amno to dtadiktuo
Anuoupylo CNUEWOEWVY KAl AUTOVOUNG LEBOSOU PEAETNG

Juvepyaoia og opAadEeS

YAomoinon peuVNTLKWY EPYACLWV

Alaxeiplon tou xpovou kal mpoBeouiwv

(3) NEPIEXOMENO MAGHMATOZ2

*  HAEKTPOUOYVNTIKA KULATO OTO KEVO

*  HAekTpopayvnTIKA KUpATa otnv UAN, avakAaon, StaBAaon
¢ Kupatodnyol kot KOAOTNTEG

*  HAEKTPOUOYVNTIKA UETAUALKQA, TTIANPEG Staypappa (g,u)

* Aaddoon og aploTteEPOOTPOdA UETOUALKA

*  Texvoloyla «aopatotnTagy

*  Ymepaywyluo LETAUALKA

*  HAeKTpOMAyVNTIKA KUUATA OE KBAVTIKA UETOUALKA

*  EWWKa BEpata NAEKTPOOYVNTLOUOU

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIOAOTH:H

TPOMOZ NAPAAOZHZ | MpOowTo UE TPOCWTIO
Mpéowro pe npoéowrno, EE anootdoews
eknaibeuon K.Am.

XPHZH TEXNOAOIQN | Emikowwvia pe toug dpoutntég péow meptBariovrog eclass.

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Albaokalia, otnv
Epyaotnplakn Ekmaideuan, otnv Emkowwvia
LUE TOUG (POLTNTEG

OPIrANQZzH AIAAZKANIAZ . ®doprog Epyaociag

Meplypdpovral  avaAutikae o TPOmMoG  Kat Apaotnpiotnra E A
éaunvou

uédobol Stbaokaliog. Ata}\éﬁstc 52
AaAé€eg, Sepwvapia, Epyaotnplakr Aoknon,
Aocknon  Mebiou, MeAétn &  avdAuon Acknoelg 28
BtBAloypapiag, @povriotrplo, Mpaktikn MeAétn 70
(Tomto9etnaon), KAwwkn Acknon, KaAArexviko
Epyaatripto, Awabpaoctikn Sbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOVNon UEAETNG
(project), Zuyypacn epyaciac / epyactwv,
KaAAwteyvikn énutouvpyia, K.Am.
Avaypd@ovtal oL wWpeg UEAETNG TOU @oLTNTr
yla kade padnoiakn Spaoctnplotnta kadwe Kot " ~
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWVAL Z0voho MaBnpatog 150

UE TLG apxEG Tou ECTS

AZIONONHZH OOITHTQN | H afloAoynon yivetat ota ayyAkd. Ot poltntég e€etalovtal
Mepwpaer e Stabdikaoios agloAdynong Kol a§LoAOYOUVTaL YPATTA OTO TEAOG TOU e€aivou, OAAA KoL
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Mwooa A&oAdynong, MéBobdot a&loAdynaong,
ALlpopPWTLKY 1) SUUTIEPAOUATLKY, AoKuaaia
MoAAamAnc Emdoyrig, Epwrtrioels Z0vtounc
Anavtnong, Epwrtrioels Avamrtuéng Aokuiiwy,
Ertiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoic,
KAwikny  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd TPOCSLOPLOUEVA KPLTHPLL
aéloAdynong kat eav kat ou eivat mpooBaoiua
Q7TO TOUC (POLTNTEC.

LE T(POoOSOUG Katd tn SLApKeLa Tou e€aprvou.

(5) ZYNISTOMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypagpia:

6. O. Towmoukng, HAektpopayvntkd nedio, NMEK

David Griffiths, ELoaywyn otnv HAektpoduvapikn

7
8. L.Shen andS. Kong, Epappoopévog HAektpopayvntiopog, ION
9

C. Caloz and T. Itoh, Electromagnetic metamaterials: Transmission line theory and
microway applications, Wiley

10. J. Joannopoulos et al., Photonic Crystals
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COURSE OUTLINE ®-302

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-302 |

SEMESTER | Fall

Electromagnetism Il - Waves

COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:{Ig:lljlél:(; GHAIES
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS: | If there are ERASMUS students teaching is done in English

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3058

https://eclass.physics.uoc.gr/courses/PH302/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.

Consult Appendix A

®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understand the basic principles of electromagnetic waves, and in general, classical

electromagnetism

*  Solve (computational) problems with electromagnetic waves

*  Perform computer simulations of electromagnetism
*  Study the relevant research literature

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
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Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Estimates of basic physical quantities in realistic technological scenarios relevant to
electromagnetic radiation

Development of scientific thinking

Use of library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

*  EM waves in vacuum

< EM waves in matter, reflection, refraction

¢ Waveguides and cavities

e Electromagnetic metamaterials, full (g, ) diagram
e Propagation in Left Handed Metamaterials

¢ Cloaking

e Superconducting metamaterials

¢ EM waves in quantum metamaterials

e Special topics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through the eclass platform.
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

(Yj"he rga(rjzrfer;j c;m.; methods of teaching are Lectures 52
escribed in detail. -
Lectures, seminars, laboratory practice, Classroom Problem SOIVmg 28
fieldwork, study and analysis of bibliography, Study 70
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 150
STUDENT PERFORMANCE | The evaluation is done in English. Students are examined and
EVALUATION | evaluated in writing at the end of the semester, but also with
Description of the evaluation procedure mid tern exams during the semester.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

e Th. Tsiboukis, Electromagnetic Field, CUP

¢ David Griffiths, Introduction to Electrodynamics

e [. Shen and S. Kong, Applied Electromagnetism, ION

e C. Caloz and T. Itoh, Electromagnetic Metamaterials: Transmission Line Theory and
Microwave Applications, Wiley

e J. Joannopoulos et al., Photonic Crystals
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NEPITPAMMA MAGHMATOz ®-341

(1) FENIKA
SXOAH | OETIKON KAI TEXNOAOTIKQN EMISTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-341 | EZAMHNO SMOYAQN | Xewepwd
TITAOZ MAGHMATOZ | MOPIAKH BIODYZIKH

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTIKES UOVASEG ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéésic, Epyaoctnplakéc Aokroetg K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVEOVTOL EVLALN YLO TO CUVOAO TOU puadnuatog MONAAEZ
p G g : AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag kat to cUVoAo Twv
TUOTWTIKWY UOVASWV
AlaAEEELG 4 6

MpooV¥éate oepéc av ypelaotel. H opyavwan dtdéaokaliag kat ot
SLbaKTikEG uEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOX MAGHMATOZ | T

yevikou uroBadpou,

£L6tkoU untoBadpou, eldikevuang

VEVIKWVY YVWOEWV, avantuéng Se€lotrntwv

MPOAMNAITOYMENA MAGHMATA: | OXI

TAQZ3A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN: | Av umapyouv ¢oltntég Erasmus Kat av cupdwvouy ot
doutnteg tou TuApartog n Sitbaockalia yivetatl ota AyyAikd.

TO MAOHMA MPOZMEPETAI ZE | NAI
QOOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/node/3183
MAGOHMATOZ (URL) | hitps://eclass.physics.uoc.gr/courses/PH341/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6Onolakd AnoteAéopato

Meptypdpovral Ta padnoLaKd AmoTEAEGUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KO LKAVOTNTEG
kataAAnAou emutédou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKApwon Tou Uadniuatog.

SuuBouleuteite to lMapaptnua A
> Meptypacpn tou Emunédou twv Madnolakwyv AltoTeEAeoudTwy yla Kade Eva KUKAO armoudwv ouupwva pe to MNMAaioto
Mpoooviwv tou EupwrnaikoU Xwpou Avwtatng Ekmaibevong
> Meptypapikoi Asiktes Emuneédwy 6, 7 & 8 tou Eupwrniaikou lMAataiou Mpoooviwv Awa Biou Madnaong kat to lNMapdaptnuo B
O MeptAnmtikdg 06nyog auyypaprc Madnotakwv AltoteEAeoudTwy

Me tnv rtuyr oAokAfipwon tou padhiuatog o pottntrg/tpla Ba sival os Bgon:

* No yvwplilel TI¢ PAOIKEC apXEC EdpUOYNC PUOLKWVY EVVOLWYV OE BLOAOYLIKA CUCTHHATA.
e Na yvwpilel To mwe oL apXEG TG KBAVTIKAG GUOLKAG, TNG OEPUOSUVALLKAG KAl TOU
nAektpopayvntiopol tpooeyyilouv Tov EUBLo KOOUO.

¢ Na katavoel ta Sopika otolxeia Twv Blopopiwv.

¢ Na KOTaVvoel Kol va oTOLXELOBETEL TNV MEPUTAOKOTNTA TWV BLOAOYIKWV SLEPYACLWV.

FevikEG IkavOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG avaypa@ovTaL 0TO
Mapaptnuo AutAwuarog kot napatidevral akoAoUBw ) o€ mota / TOLEG ATTO AUTEC AITOOKOTTEL TO padnua;.

Avalnitnon, avaiuon kot aovdeon edopuévwy Kot SXedLaoUOG Kat Staxeiptan Epywv
TIANPOPOPLWY, UE TN XPrON KOL TWV QIOPATNTWY 2eBaouog otn SLAPOPETIKOTNTA KAt OTNV TOAUTTOALTLOULKOTNTA
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TexVOAoyLWwV JeBaouos oto uotko reptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELG Emti&elén kolvwvikng, emayyeAuatikrg kat ndikrg umevBuvotntag
Anyn anopdoswv kat evatodnoiag oe 9éuata euAou

Autdvoun epyacia ACKNGIN KPLTIKAG KOl AUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTepnG, SNULOUPYLKIG KaL ETAYWYLKNG OKEYNG
Epyacia oe Stedvég nepiBaAlov

Epyaocia o€ Slemiatnuoviko neptBailov AAeg...

Mopdywyr VEwV EPEVVNTIKWY LOEWV

AvTlleTWTLON OUVOETWV TIPOBANUATWY

Extipnon Baoikwy Gpuokwv HeyeBwV o€ peaALOTIKA TEXVOAOYIKA BEépata tou adopolv ta Bloduaoka
ouoTAuaTa

Avamtuén TnG EMLOTNHOVLKAG OKEYNG

Xpnon tg BLBALOBN KNG Tou avemoTNiou Kot TToAAamAwWY BLRALOYPADIKWY TINYWV

Avalntnon mNywv, TTPOCOLOLWOEWV KoL NAEKTPOVIKWY Lo bnudtwy amnod to Stadiktuo

Anuoupyio ONUELWOEWVY Kol AUTOVOUNG LeEBOSOU HeAETNG

Juvepyaoio og opadeg

YAomoinon EPEUVNTLKWY EPYACLWY

Alaeilplon tou xpovou kal mpoBeopLwv

(3) NEPIEXOMENO MAGHMATOZ2

*  Blopopla, voukAeika oféa kat dour) DNA, udatavBpakeg, Autibia, auwvoéa kat Soun
TPWTEIVWV.

*  Moplakol Seopol kat evepyelakeG OAANAETILOPACELG, LOVTLKOC SEGUOC, OLOLOTIOAKOG SECUOG,
LVSPOYOVIKOG Se0UOC, Suvapelg Sltaomopadg kal aAAnAsrudpaocelg van der Waals.

*  Buoloyikr Beppoduvapikr, eAeUBepn eVEpyELa, EVIPOTILA, XNIULKO SUVAMLKO, puBUOL XNULKWVY
avtdpaocswy, davépeva SLaxuong Kot LeTadpopdc.

*  [epapatikeg uEBodot, nAektpodopnaon, nAektpoduactodoyia, mepiBAaon aktivwy X,
TIUPNVLKOG HAyVNTLKOG CUVTOVIOWOG, UTEpuBpn dacpatookormnia, GaouatooKomia Kot
Hikpookoria ¢pBoplopou.

*  Quolkég dlepyaoieg otn duactoloyia tng 0paong, Stddoon evepywv SUVOULKWY OE VEUPLKA
KUTTOPQ, avaSIimAWon MPWTEVWY, LOPLAKI AVAyVWPLOT, LOPLOKEG VOVOLNXAVEG.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ NAPAAOZHZ | MpOowmo LeE MPOCWTO
Mpéowro pe npéowro, EE anootdoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emukowwvia pe Toug poltnteg péow neptBarlovrog eclass.

NMAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T..E. otn AbaockaAia, atnv
Epyaotnpiakh Exknaibevon, otnv Entkovwvia
LIE TOUG (OLTNTEC

OPrANQZzH AIAAZKAANIAZ , ®dopro¢ Epyaciog
Nepwod AUTikd . Apaotnplotnta ,
plypapovtal  avoAUTIKE O TPOToG Kol Efaurivou
ugdodbol Stbaokaliog. ALOAE = 50
AaAéelg, Seuwvapla, Epyaotnplakr Aoknon, - S
Aoknon  Mebiou, MeAétn &  avdAuon AcoKnoeLg 28
BiBAoypagpiag, @povriotrplo, Mpaktikn Mg)\é-m 70

(Tomo9€étnon), KAwukri Aoknon, KaAAwwexviko

Epyaotripto, Aabpactikn SLbaokalia,
EKTTaOeUTIKEG ETILOKEWELG, EKTTOvnon UEAETNG

(project), Suyypacrn epyaciac / epyaoiwv,

KaAAwteyvikn dnutoupyia, K.A.

Avaypdpovtal oL WpPeG UEAETNG TOU @oLtnTh

yla kade padnotakrn Spaotnplotnta kadwe Kot

oL WPEG Un kadoSNYoUUEVNG UEAETNG CUUPWVA 20volo Madrpatoc 150
UE TG apyég Tou ECTS

AZIONOTHZH OOITHTQN | H agloAoynon yivetat ota EAANVLKA, KoL 0T OyYALKA yLa
Neptypaer e Stabikaoiag agioAdynong doutntég Erasmus. OL potntég e€etalovral kat
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Mwooa AéoAdynong, MeéBobdot a&loAdynang,
AlQUopQWTIK 1) SUUMEPAOUATLKY, AoKiuaoia
MoAdardric  Emidoyris, Epwtrioelg  Zuvroung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Enidvon  [lpoBAnudtwy, T[pant)y Epyaoia,
Exeon / Avagopd, [Mpogopikry Eéctaon,
Anuooia Mapouoiaan, Epyactnpiakr Epyaocia,
KAwikn  E&taon Aodevoug,  KaAAteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd mpooSLOpLOUEV KPLTHPLA
aloAdynanc kat eav kat mou givat mpooBaotua
Q70 TOUG (POLTNTEG.

a€lodoyouvTal ypamtd oTto TEAoG Tou e€aunvou, aAAd Kal e
TPOOSOUC KATA TN SLAPKELD TOU €€AUVOU.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

1) Xapodpakag, O£pata Moplakng Bloduotkng, TuppeTpia
2) Nanadonoulog, Bloduaowkn — Apxeg Duotkng Blioxnuelag, Embryo Publications
3) Kuriyan, Konforti, Wemmer, The Molecules of Life, Garland Science

5) Dill, Bromberg, Molecular Driving Forces, Garland Science

)
)
4) Phillips et al, Physical Biology of the Cell, Garland Science
)
)

6) Campbell, Biophysical Techniques, Oxford University Press
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COURSE OUTLINE 9-341

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-341 | SEMESTER | Fall
COURSE TITLE | Molecular Biophysics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ;:llj-ll:l:(; D

whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C
general background,
special background, specialised general
knowledge, skills development
PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS: | If there are ERASMUS students and if the Department’s
students agree, teaching is done in English
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/node/3183

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

. Understand the principles of applying physical concepts to biological systems.

. Understand howthe principles quantum physics, thermodynamics and electromagnetism
approach the biological world.

. Understand the structural elements of biomolecules

. Understand and scientifically manipulate the complexity of biological processes.

. Describe how electromagnetic waves interact with matter.

. Combine his / her knowledge to solve complex problems of biophysics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations
Decision-making
Working independently

Respect for the natural environment

sensitivity to gender issues

Showing social, professional and ethical responsibility and

MOAIM NANENIZTHMIOY KPHTHZ

340


https://www.physics.uoc.gr/en/node/3183

B5. Mepypappota Mabnuatwy

Tunpa Quokng

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Estimates of basic physical quantities in realistic technological scenarios relevant to biophysical
systems

Development of scientific thinking

Use of library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

1) Biomolecules, nucleic acids and DNA structure, hydrocarbons, lipids, amino acids and protein
structure

2) Molecular bonding and interactions, ionic bond, covalent bond, hydrogen bond, dispersion forces
and van der Waals interactions

3) Biological thermodynamics, free energy, entropy, chemical potential, chemical reaction rates,
diffusion and transport

4) Experimental methods, electroporation, electrophysiology, X-ray diffraction, nuclear magnetic
resonance, infrared spectroscopy, fluorescence microscopy and spectroscopy

5) Modern topics, physical processes in the physiology of vision, action potential propagation in
neurons, protein folding, molecular recognition, enzyme catalysis, molecular nanomachines

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 52

described in detail. -
Practices 28

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, Study 70

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of

the ECTS Course total 150

STUDENT PERFORMANCE | The evaluation is done in Greek. Students are examined and
EVALUATION | evaluated in writing at the end of the semester, but also with
Description of the evaluation procedure mid tern exams during the semester.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1) Xapodpakag, O£pata Moplakng Bloduoikng, ZuppeTpia

2) Nanadoénoudog, Boduaoikn — Apxég Quotkng Bloxnpeiag, Embryo Publications
3) Kuriyan, Konforti, Wemmer, The Molecules of Life, Garland Science

4) Phillips et al, Physical Biology of the Cell, Garland Science

5) Dill, Bromberg, Molecular Driving Forces, Garland Science

6) Campbell, Biophysical Techniques, Oxford University Press
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NEPITPAMMA MAGHMATOz ®©-403

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMITHMON
TMHMA | OY3IKHS
ENINEAO SNOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ©-403 | EZAMHNO 3MOYAQN | Xewepwd

TITAOZ MAOGHMATO2

Ao ta Quarks péxpt to Zuunav

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG LOVASEG QAITOVELOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAéésic, Epyaoctnplakéc AoKRoets K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVABOEC QITOVELOVTAL EVIALX VLA TO CUVOAO TOU UadrUaTOS MONAAEZ
avaypayte tic eBdouadlaicc wpeg Stbaokadiog kot To dUVoAo Twv AIBAZKANIAZ
TULOTWTIKWVY LOVASWV
ALoAEEELG 4 7
AoKNOELG 2

MpocVéote aelpéc av xpeLaotel. H opyavwan dtdéackaliac kat ot
SLOAKTIKEC UETOHOL TTOU XPNOLLLOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

QOITHTEZ ERASMUS

(6).
TYNOZ MAGHMATOZ | A

yevikoU unoBadpou,

£L61koU unoBadpou, elbikeuong

VEVIKWVY YVWoewvV, avamtuéng Seélotritwv
MPOANAITOYMENA MAGHMATA: | OXI

FAQZIA AIAAZKAAIAZ ko | EAAHNIKH

EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

https://www.physics.uoc.gr/el/courses/3043
https://eclass.physics.uoc.gr/courses/PH403/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopota

JuuBouleurteite to MNapaptnua A
L]

Meptypdpovral Ta adnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWaON TOU UadiuaTog.

Meptypapri Tou Emutédou twv Madnolakwy AloTeEAEoUATWY yLa Kade Eva kUkAo amoudwv ouupwva e to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
= Meptypapikol Acikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAataiou Mpoooviwv Aia Biou Madnaong kot to Mapaptnuo B

= MepAnmtikég O8nyog cuyypapnc Madnolakwy AloTeEAEoUATWY

VEKPQA) UEXPL KAL TO ZUMTTAV

O€ ULKPOTEPO Babud pvnun

OAANAETILOPACELG.

TPOYUATLKOU KOGHOU.

Me tnv oAokAnpwaon tou padruatog o ¢potntic/tpla eivat o Bgon:

*  No £XEL JLa ELKOVA YLA TIG BAGLKEG LBLOTNTEC TWV SOUWVY TNG UANG atd TOUG ATOULKOUG
TIUPNVEG, TO ATOUQ, TO LOPLA, TN CUMTTUKVWHEVN UAN, TOUC MAQVITEG, To AOTPO (EVEpyd Kal

*  Na xpnoluormnolei tn péBodo TG SLAoTATIKNG AVAAUCNG TTou amattel puatkn katavonaon Kot

*  Noa éxeL ouvoyioel ta Bgpediwdn onpela Twv Bactkwy vontikwy epyaleiwv, Omwg elvat n
KBavTtopnxavikr, N oTaTloTikr GUOLKH, 0 NAEKTPOUAYVNTIOUOC Kot oL GANEC

* No aflomolel Ta WG AVw VONTIKA EPYOAELQ LA TNV OVTLUETWITILON TNG TIEPUTAOKOTNTAG TOU
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FevikEG IKOVOTNTEG

AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhtnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwviknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Féuata puAou

Autévoun epyaoia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn tng EAeUTepnG, SNULOUPYLKNAG KaL EMAYWYLKNG OKEYNG
Epyaocia oe 6tedvég meptBaAdov | ...

Epyaoia o€ Stemiatnpuoviko neptBailov ANeg...

Mapaywyn véwv epevvnukwv tbewv | ...

-To udBnua aroBAEMEL OTO VO ATOKTHOEL 0 doLtnTrc/TpLa ta e€AC:

Autonemnoifnon otL ta Bactkd Twv KUPLWV HaBNUATWY AOTEAOUV KT O TOU

E¢oikelwaon e TNV EPLTAOKOTNTA TOU TPAYHATIKOU KOGLOU

E€olkeiwon pe tn péBodo epunveiag duoikwy palvopévwy

JuvnBela yla okéPn Katl avaluon kal OxL povo kataduyn otn UVApN Yo Thv emiluon mpoBAnuaTwy
EmiBeBaiwon OTL 0 KOGUOG Elval KATAVONTOG OE TTOGOTIKO EMUMESO LLE XPrON OTOKELWSWY YVWOEWV
HaBnuatikwy Kat puotkig

Automnemnoifnon oTLg LKavOTNTES ToU POoG MiAuch MPOoBANUATWY PUCIKAG TTOU cUVSEoVTaL UE
T(PAYHATLIKA DOALVOUEVA

Aveon otn xpron tou Sladiktuou yla avtAnon mAnpodoplwv Kal Se5opévwy TPog EAEYX0 TWV
UTIOAOYLOTLKWY TOU QMOTEAECUATWY

MeA£ETN KaTA TN SLAPKELA TOU EEAUAVOU KoL OXL LOVO TLG TTOPOLOVEC TWV TEALKWY EEETACEWY

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn. H atouikn t6€éa. O KUPLATOOWHATIOLOKOG SULOHOG Kol oL TPELG BACIKEG APXEC TNG
KBavtounxavikng (Heisenberg, Pauli, Schrodinger). Euotabng loopporia kat eAaxlotonoinon tng
(eAelBepNG) evépyelag (BA. kat Ztotkela Ztatiotiknig Duaotkrig). Alaotatikn avaluon. Pwtdvia
(ayyehoddpol kat Zuvsetrpeg). Ot AAAeG aAAnAemdpaoelc. Ao Ta kouapk ota adpovia. Ao ta
VOUKAEOVLO GTOUG TTUPNVEG. ATIO TOUG TTUPHVEG KOL TOL NAEKTPOVLA OTA ATOMA. ATtO TOL ATOUO OTA
MOpLAL. ZUUTTUKVWUEVN KATAOTAON TNG UANG. MAavTEG. AoTpa KOl aoTpLKA twpata. KoopoAoyia (to
Zoumav kat n wtopia tou). H avBpwrikr apxy.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHE | Mpdowrto pe mpoowmo. Qpeg ypadeiou yia emiluon
lMpdowrno ue npéowrno, E§ amootacews

! AMopLWV
eknaidevan K.Am.

XPHZH TEXNOAOFIQN | Emikowwvia pe Toug poltntég Péow LoTooeASag Labripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email. O SLaAEEELS TOU pabnuatog €xouv

Xprjon T.11.E. ot Abaokadia, otnv | ByteookornnBei kot eival SLaBEoLeg oTo site Tou
Epyaotnplakn Ekmaidevan, otnv Emkowwvia u aer']p. aTog

LLE TOUG (POLTNTEG

OPTANQZH AIAAZKAAIAZ ) 1
AT ®doprog Epyaciag

Mepypdpovrar  avaAutikd o0 TPOmoG  Kal Efaurivou
uédobol Stbaockaliog. ALOL?\éEE « 52
AaAééelg, Sepwvapla, Epyaotnplakn Aoknon,

Aogknon  [lebiou, MeAétn &  avdAuon Aoknoelg 26
BiBAoypagpiag, @povriatrplo, Mpaktikn Mg)\étr] 97

(Torto9€tnon), KAwuwkn Aocknon, KaAAwwexviko

Epyaotripto, Alabpaotikn Sibaokalia,
EKTIaLOEUTIKEG ETILOKEWELG, EKTOvnon UEAETNG

(project), Zuyypacn epyacias / epyaciwv,

KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal ot wpeg UEAETNG TOU @oLTNTh

ya kade padnotlakn Spactnplotnta kadws Kot

0L WPEG N kadodNyoUUEVNG UEAETNG TUUPWVA SUvoAo MaBrpatog 175

UE TIC apxEg Tou ECTS

MOAIM NANENIZTHMIOY KPHTHZ

344



B5. Mepypappota Mabnuatwy Tunpa Quokng

AZIONOTHZH OOITHTQN

Mepwpaer e dtadikacias agloAdynong H aloAdynon yivetal ota eAAnvika. Ot dpoltntég e€etalovral
Kat a€loAoyolvtal yparttd oto TEAOC tou e€aprvou, oAAG Kot

Mwooa AéoAdynong, MéGobdor aéloAdynaong, § X V’ e X X S E HA
Mapopowrkri 1 Suurepacuatii, Aokacia | HE TPELG I TECCEPLG TPOOSOUG KATA TN SLAPKELD TOU
MoAdanAfic  Emidoyric, Epwtroelc Sovrounc | €§apnvou. Kot ol e€etdoelg mpoodou Kal n teAkn e§€taon
Andvtnong, Epwtiioels Avdantuéng Aokiiwy, | meptAaBAvouV Kot epwTAOELS TTOMAARG eAoy¢ (1e
Enidvon - [poBAnudtwy, Tpamt  Epyacia, | o eyrn6yikd uéoa oL amavthoELS) amd éva oUVolo Tepimou
Ex9eon / Avagopda, [pogopikn E&étaon, , , s ,
Anuéoia Mapousiaon, Epyactnpiaxs Epyacia, | 400 KAL YPATITES AMAVTACELS O KAmolo Bépata mo
Khviki  E&taon  AcOevoic, KaAlirexvikry | OUVOETIKOU XOPOKTHPAL.
Epunveia, AAAn / AAAeg

Avagépovtal pnta mpoabloplouEVa KpLTrpLa
aéloAdynonc kat eav kat ou eivat mpocBactua
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

- E.N. Owkovopou, "Amo ta Koudpk péxpl to Suumav: pio cuvtopn neptiynon”, Nav. Ekdooelg KpAtng,
5"¢kbocn,2018

- E.N. Owovopou, "Me Aiyn pavtaocia kat okéyn: H Suvaun tne dtactatikrig avaiuvong", ApBpo ota

eANNVIKA, 2009.
- E.N. Owovépou, "Amo ta koudpk UEXPL To Zuunav: Mia ouvtoun meptiynon", MNapouciaon ota
eAANVIKA, 2012.

- E.N. Owovopou, "A Short Journey from Quarks to the Universe", SpringerBriefs in Physics, 2011.
- E.N. Owovépou, "Fixing by thinking: The power of dimensional analysis", ApBpo ota ayyAikd, 2009.
-E. N. Owovopou, “From Quarks to the Universe: A short Physics Course, 2™ ed. , Springer-Verlag,
Heidelberg, 2016.

-Extensive list of physics books

- Suvaer) EMLOTNUOVIKA EPLOSIKA:
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COURSE OUTLINE ®-403
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-403 | SEMESTER | Winter
COURSE TITLE | From the Quarks to the Universe
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:_ﬁ)(:llj-l;l:c SREDIS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3043
https://eclass.physics.uoc.gr/courses/PH403/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

After this course the student must be in a position:

-To have the ability to employ QM, Thermodynamics, EM, Gravity, and the other interactions as tools
for solving problems of the real physical world

-To have the ability to employ dimensional analysis as an efficient way to obtain the dependence and
the value of various physical quantities

-To be able to derive the basic features of the various structures of the Cosmos starting from atomic
nuclei all the way to the Universe, including important aspects such as why e.g. Uranium-235 is
fissionable, while Uranium-238 is not

-To acquire the basic physical content of QM, Thermodynamics, EM and Gravity as a way of having
more solid working knowledge of them

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management
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information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment | ...

Production of new research ideas Others...

After this course the studens are expected to acquire the ability:

-To feel confident as to attempt to solve new and unknown physics problems by thinking and
analyzing them, instead of restricting themselves to only what they remember

- To realize that problems of the real physical world are more synthetic and complex, as opposed to
problems of the basic courses such as electrodynamics etc

- To confirm, nevertheless, that the basic features of the structures of the Cosmos are amenable to
guantitative understanding by means of rather elementary mathematics and physics

- To use the internet as to obtain information and data in order to check their theoretical results
against real data

- To be familiar with the scientific approach to problem solving

- To get a more global and yet more unifying view of the World according to physics

- To realize that the real goal of Physics is to get an explanation of physical phenomena and not to
solve more or less artificial exercises in various courses (usefull as they may be in acquiring
intellectual tools)

-To get used to the fact that Physics requires a weekly study rather than an intensive reading just
before the final exam

(3) SYLLABUS

Introduction - The atomic principle - The wave particle duality and the three basic principles of
guantum mechanics (Heisenberg, Pauli, Schrodinger) - Stable equilibrium and minimization of
the (free) energy - Dimensional analysis - Photons (messengers and connectors) - The other
interactions - From quarks to hadrons - From nucleons to nuclei - from nuclei and electrons to
atoms - From atoms to molecules - The solid state of matter - Planets - Stars and stellar remnants
- Cosmology (The Universe and its history) - The anthropic principle.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face. Office hours.

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email. All lectures of the course have been available in the

Use of ICT in teaching, laboratory education, | \yebsite as well as other material
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. B
Lectures, seminars, laboratory practice, Practices 26
fieldwork, study and analysis of bibliography, Study 97

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of

the ECTS
Course total 175
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STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done mainly through three or four midterm
exams (counting towards about 50% of the score) plus a final
exam (another about 50%). The answers to some take-home
problems are taken also into account. All exams consist
partly of multiple choice questions (answered electronically)
and partly on written answers to more synthetic problems.
For Erasmus students the exams are in English, while for
greek students the exams as well as the lectures are in greek.
Erasmus students take the course as a reading course
employing the books in the attached bibliography.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Heidelberg, 2016

- Related academic journals:

-E. N. Economou, “From Quarks to the Universe: A short Physics Course”, 2™ ed. Springer-Verlag,

- E. N. Economou "A Short Journey from Quarks to the Universe", SpringerBriefs in Physics, 2011.
- E. N. Economou, "Fixing by thinking: The power of dimensional analysis", AIP Conference
Proceedings, vol. 1108, pages 1-19, (2009).
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NEPITPAMMA MAGHMATOz ®©-425

(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN

TMHMA | OYZIKH

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ®-425 EZEAMHNO ZMNOYAQN | Xelpepwo

TITAOZ MAGHMATOZ | Auvauikn Kat ZUMHETPLES

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 6

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ | B

yevikou unoBadpou,

£L6LkoU uroBadpou, elbikevuang

VEVIKWV YVWOewV, avamrtuéng Seélotitwv

NPOAMAITOYMENA MAOHMATA: | OXI

TAQ2IA AIAAZKAAIAZ kat | EAANviKA kot AyyAKn
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH425/
MAOHMATO?Z (URL) | https://www.physics.uoc.gr/el/courses/3184

(2) MAGHZIAKA AMOTEAEZMATA

Ma6Onolakd AnoteAéo oo
Meptypdpovral Ta padnoLaKd AmOTEAEGUATA TOU UoTUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAnAou emutédou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKANpwon Tou UadiuaTog.

SuuBouleuteite to lMapaptnua A
> Meptypacpn tou Emunédou twv Madnolakwyv ATtoTEAEoUATWY yla KAJe Eva KUKAO armoudwv ouupwva pe to MNMAaioto
Mpoooviwv tou EupwrniaikoU Xwpou Avwtatng Ekmaibevong
> Meptypapikol Asikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou lMAataiou Mpoooviwy Awa Biou Madnaong kat to lNMapdaptnuo B
O MeptAnmtikds 08nyo¢ auyypaprc Madnotakwv AltoTeEAeoudTwy

Me tnv emtuxn oAokAnpwon Tou pabnuatog o doltntic/Tpla Ba eival os Béon:

*  Na KaTavoel TIG €vvoleg TG AAyeBpag Kal tng opddag Lie

*  Na Bplokel avaywyn mapdotoon ULog opadag

®*  Noa yvwpilel TO HOVTENO TWV KOUGPKG

*  Noa yvwplleL tnv opdda Lorentz kal TIC aAvAYWYEG MOPACTACELG TTNG

®*  Na pnopel va AUoel cUvBeTa MPOPARLATO CWHATIOLOKAG GUOLIKAG LECW CUMUETPLWV

FevikEg IKavOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VA EXEL ATTOKTHOEL O ITUXLOUXOG (OTIWE QUTEG aValypa@oVTaL OTO
Mapaptnuo AutAwparog kot napatidevial akoAdoUBwe) o€ mola / TOLEG ATO AUTEG AITOCKOTTEL TO PAdnua;.

Avadntnon, avaiuan kat ouveon Sebougvwy Kat 2XebLaoUOG Kat Staeiptan Epywv
TIANPOPOPLWY, UE TN XPrION KAL TWV AIoPATNTWY JeBaouog otn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTNTA
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TexVOAoyLWwV JeBaouds ato uotko reptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELG Emti&elén kolvwvikng, emayyeAuatikng kat nBikrg umevBuvotntag
Anyn anopdoswv kat evatodnoiag oe 9éuata puAou

Autovoun epyaaia A0KNON KPLTLKIG KAl QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTepnG, SNULOUPYLKIG KOl ETAYWYLKIG OKEYNG
Epyaoia oe Stedvég nepiBaAlov

Epyaoia o€ dtemotnuoviko neptBaAiov AMeg...

Mapdywyrn VEwV EPEVVNTIKWY LOEWV

AvTlleTWITLON OUVOETWV TTPOPANUATWY

Avamtuén TN EMLOTNHOVIKAG OKEWNG

Xpnon tg BLBALOBNKNG TOu aVEMLOTNHIOU Kot TToAAQAWY BLRALOYPADIKWY TINYWV
Avalntnon mNywV, TTPOCOOLWOEWV KoL NAEKTPOVIKWY Habnudtwy amnod to Stadiktuo
Anuoupyio oNUELWOEWVY Kol AUTOVOUNG LeEBOSOU HEAETNG

Juvepyacio og opadeg

YAomoinon EpEUVNTLKWY EPYACLWY

Awayxeiplon tou xpdvou Kat poBeopLwy

(3) NEPIEXOMENO MAGHMATOZ

* Oewpla Opadwv

* Global kat Local Zuppetpieg

* Juppetpieg TNC Zwuatidiakng Quotkng
* Opada Lorentz

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI — AZIONOTH:H

TPOMOZ NAPAAOZHZ | Mpoowro pe mpdowrmno
Mpéowro pe npoéowro, EE anootdoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug GoLtnTEG LEOW LOTOOEALS A G LB LaTOog

NAHPO®OPIAZ KAI ENMIKOINQNIQN | kot péow email.
Xprion T.M.E. otn Abaokalia, otnv
Epyaotnpiakn Eknaibevan, atnv Entkovwvia
UE TOUG POLTNTES

OPTANQZH AIAAZKANIAZ , ®oprog Epyaciag
Mepypdpovtal  avaAuTiKdE O TPOTTOG Kol Apaotnpotnta Efauﬁvou

uedobdol Stbaokaliag. ALOAE Eeic 57

AaAéelg, Sepwvapla, Epyaotnplakry Aoknon, -
Aoknon  [llebiou, MeAétn & avdiuon MeA€tn 98

BiBAoypagpiag, @povriotrplo, Mpaktikn

(Torto9€tnon), Kiwiwkn Aoknon, KaAAwrexviko

Epyaotriptlo, Aabdpaotikn SLdaokalia,
EKTaULSEUTIKEG EMLOKEYELS, EKmOvnon UEAETNG

(project), Zuyypapn epyaciac / epyaociwy,

KaAAwteyvikn dnutoupyia, K.Am.

Avaypapovtal oL WpeG UEAETNG TOU @oLtnth
yla kade padnotakn Spaotnplotnta kadwe Kot

oL WPEG Un kardoSNYoUUEVNG UEAETNG CUUPWVA 2UvoAo MoOrpaTog 150

UE TLG apxEG Tou ECTS

AZIONOrHzZH OOITHTON
Mepwpaen e btabikaoiag agloAdynong H alohdynon yivetal ota eAAnVika kat ota AyyAkd. Ot
doutnteg e€etalovral kat aflodoyolvtal ypartd oTo TEAOG

Mwooa AéloAdynang, MéBobdot a&loAdynang, ,
Tou géaunvou.

Alauoppwtikr 1 Suunepaocuatikl, Aokuiaoia
MoAdartAric  Emidoyri, Epwrtrioelg  Z0vtoung
Anavtnong, Epwtriosig Avantuéng Aokiuiwv,
Ermtidvon  lMpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuéoia Mapouoiaan, Epyaotnpiakn Epyaocia,
KAwiknp  E&taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg
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Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAoynang kat eav kat mou givat mpooBdaoua
Q70 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

InUeELWOoEeLg AloAESewy
Howard Georgi: Lie Algebras in Particle Physics, Westview Press

Anthony Zee: Group Theory in a Nutshell for Physicists, Princeton University Press
- Juvagr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE ®-425
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | #-425 | SEMESTER | Fall

COURSE TITLE | Dynamics and Symmetries

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEI:{%IIJ-II;I;]G CREDUS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | Greek and English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH425/
https://www.physics.uoc.gr/en/courses/3184

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

® Understand the concepts of Lie algebras and Lie groups

®*  Findirreducible representations of a group

® Describe the quark model

®* Know the Lorentz group and its representations

* Be able to solve complex particle physics problems using symmetries

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...
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Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons
Create notes and standalone study method

Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

* Group Theory
* Global and Local Symmetries

* Symmetries of Elementary Particle Physics

* Lorentz Group

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

by email.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Study 98
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Evaluation is done in both Greek and English. Students are
examined and their performance evaluated based on a
written final exam.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Course notes

Howard Georgi: Lie Algebras in Particle Physics, Westview Press

Anthony Zee: Group Theory in

- Related academic journals:

a Nutshell for Physicists, Princeton University Press
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NEPITPAMMA MAGHMATOz 0-441

(1) FENIKA
SXONAH | OETIKON KAI TEXNOAOTIKQN EMISTHMON
TMHMA | OYZIKHZ
EMNINEAO NOYAQN | NMPONTYXIAKO
KQAIKOS MAGHMATOS | ©-441 EZAMHNO 3MOYAON | 70

TITAOZ MAOHMATO2

Elcaywyn otn Quotkn ZUMMUKVWHEVNG YANG

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AlaAésic, Epyaotnplakéc AoKrHoets k.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG ATTOVELOVTAL EVLALA YLA TO GUVOAO TOU UardnuaTog MONAAEZ
avaypayte T eBdouadlaies wpes Stdaokadiag kat To oUVoAo Twv AIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 6

MpooV¥éote oepég av xpelaotel. H opyavwan dtdaokaliog kat ot
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | TUmou B: El8koU umtoBabpou

yevikou urtoBadpou,

eL61koU unoBadpou, ebikeuang,

VEVIKWV YVWOEWV, avarmtuéng Seélotitwv

MNPOAMAITOYMENA MAOHMATA: | OXI

FNQ23A AIAAZKAAIAZ kat | EAAHNIKH
EZETAZEQN:

TO MAOHMA MPOZ®EPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3064
MA@©HMATOZ (URL) https://eclass.physics.uoc.gr/courses/PH441/

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakd ArtoteAéopata
Meptypapovtal Ta padnoLaKd AITOTEAECUATA TOU UOTNUATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU UaduaTog.
SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAEOUATWY yLa KATe Eva KUKAO omoudwv aUppwva ue to lAaioto
Mpoagovtwv tou Evpwnaikot Xwpou Avwtatng Eknaideuong
O Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwmnaikoU MAataiou lMpoadviwv Awa Biou Madnang kat to Mapdaptnua B

O MepiAnmtikog O8nyog ouyypars Madnatakwv AoteAeoudtwy

Na TtpoBAETEL TIG XNULKES LOLOTNTEG TWV OTOLXELWV TOU TIEPLOSLKOU TIVOKA, T £16N TWV XNULKWV
Seopwv ou oxnuatilouv kal ta £i6n TwWV UAKWV TIou oXnpatilouv.

Na ekTLUQ, PE TN Xpron SLaoTaTKAG avaAuong, TV Taén Pey£EBouc TwV GUOLKWV PHEYEBWV TTOU
meplypdcdouv ta oTePEQ.

Na emonpaivel Tig ouvelodopES 0TNV BEPLOXWPNTIKOTNTA TWV OTEPEWV KAL VOL UITOPEL VAL TLG
uTtoAoyileL.

Na g€aydyeL TOLOTLKA KOL TTOGOTLKA TO GACHA TWV TOAAVTWOEWY EVOG KQUGTAAANOU Kol VOL GUCXETILEL
T XQAPOKTNPLOTLKA TOU HE TNV TIEPLOSIKATNTA.

Na urtoAoyilel puoiLkd pey£BN XPNOLLOTIOLWVTAC TO LOVTEAD TOU aegpiou Twv eAeUBepwv NAekTpoViwv
KOL VO GUYKPIVEL UE TIC TIELPOULATLKES TLHEG.

Na xpnotuomotel to povtédo LCAO yla va deifel mwe oxnuati{ovtal ol evepyelakég {WVEG KL TIOLEG OL
1LOTNTEG TOUG.
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Na gppunveVEeL TIG SLadOoPEC OYWYWY, LOVWTWY, KoL NULOYWYWV XPNOLLOTIOLWVTAG TIG EVEPYELAKEG

{wveg.

Na avayvwpilel Tov poAo Twv Bacikwy apxwv tnG KBavtopnxXovikng oTig LOLOTNTEG TWV OTEPEWV.
Na umnopetl va emiAlel oUvBeTa poAnuata ou oxetilovral e T QuoLkn TUMMUKVWUEVNG YANG.
Na propei va epunVEVEL TIOLOTLKA TLG LOLOTNTEC TWV OTEPEWV CWHATWYV Tou Bpiokovtal yupw Hag.
Na geppunveVEL TOV POAO TWV TPOCUIEEWV OTLG LBLOTNTES TWV NULAYWYWV.

Na epUNVEVEL TIG LOLOTNTEC TWV NELAYWYWV TUTIOU N XPNOLLOTIOLWVTOC TO LOVTEAO TWV OTIWV.

Fevikég IKovoTNTEG

AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG QUTEG aVaypd@ovTaL 0TO
Mapdptnua AutAwuartog kot napatidevrat akoAoUudwc) o€ ot / TOLEG QIO QUTES ATTOOKOTIEL TO UAdNUa;.

Avaintnon, avaiuon kat oovdeon S5e50uévwy Kot
TTANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwy
TeXVOAoyLWV

lMpooapuoyr) O€ VEEG KATAOTAOELG

AfYn anopdaoewv

Autovoun epyaoia

Ouadikn epyaoio

Epyaocia og 6tedvég meptBaAlov

Epyaoia o€ Stematnuoviko neptBailov
Mapdaywyn VEwV EPELVNTIKWV LOEWV

Sxebtaouog kat Slaxeiplan Epywv

SeBaouoG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTA
2eBaoudg ato puatko eptBaiiov

EmiSetén KoWwVIKIG, EMayyeEAUATIKAG Kat NTIKNG
unevBuvotntac kot evatodnaoiag oe Yéuata @UuAou

A0KNGN KPLTIKNG KoL AUTOKPLTLKIG

Mpoaywyn tnG EAeUTEPNG, SNULOUPYLIKIG KOl EMAYWYLKIG
oKeng

AAeg...

AvTlUETWTTLON oUVOETWV TIPOBANUATWY

AvAmTuén TNS EMLOTNUOVIKNAG oKEDNG

Xprion tng BLBALOON KNG Tou mavemioTniou Kat mToAAAmAWY BLRALOypadLKWY TINywV
Avalntnon mNywv, TPOCOUOLWOEWYV KOL NAEKTPOVIKWY HaBnuaTtwy amno to dtadiktuo
Anpoupylo CNUELWOEWVY KAl AUTOVOUNG LEBOSOU PEAETNG

YAomoinon EPEVVNTIKWY EPYACLWY
Alaxeiplon Tou xpovou Kat poBeoplwyv
Autovopun epyacia

(3) NEPIEXOMENO MA@HMATO3

Mepikd evlladépovta puaLkd HeyEDN - ELdN XNULKWY SeowV - MePLOSIKOTNTA Kl KPUOTOAALKEG

SOEG - EKTLUNAOELG duokwy PeyeBwVY Ue xprion SlaoTtatikig availuaong - Movtélo Jellium kal pétaAa

- Kivnon twv eAeuBépwv nAektpoviwv oto MJ - Kivhon twv Loviwy ato MJ - O£puoSUVaLKEG

noooTNTEG 0To MJ - AywyLuotnta - MayvnTikr eMOEKTIKOTNTA - MPAUULKOG CUVEUAOUOC ATOULKWY

TpoXLoKWV (LCAO) - MovodLAoTaTo LOVTEAD yLa LETAAAO, YLOL LOVTLKO OVWTH, YLA LLOPLOKO OTEPEO, yLol

OTOLXELOKO NULAYWYO - OTES - EvepyEG LATEC KOL TIUKVOTNTA KATAOTACEWY - ZEVEG TIPOOUIEELS

avTikataotaong - Eukwvnotia kot aywyuotnta - Band structure nuiaywywv

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTH:H

TPOMOZ NAPAAOzHZ
Mpoowro ue npoowro, EE amootdoews
eknaibevan KA.

Mpoowmno pe mpdowro Kat EE” anmootdoewg eknaideuon

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprian T..E. otn AldaokaAia, otnv
Epyaotnpiakn Exknaibevon, otnv Emkowwvia
UE TOUG POLTNTEG

Xprion H/Y kat poBoléa yia tnv mapouciaon St8aKTikou
UALKOU KOl T(POCOHOLWOEWV PUGLKAG. Emikovwvia pe toug
doltntég péow tng mMAatdoppag eclass kot peéow email.

Ytnv mAatdoppua eclass untdpyouv Stabéoieg 1doo oL
Bwrteookomnuéveg SLAAEEELC OO0 KOl OL CNUELWOELG TOU
pabnuatog amno tov mivaka. Xprion tng mAatdopuag eclass
YlOL TNV TIPOYLATOTIO{NGN NAEKTPOVIKWY SLOYVWOTIKWY TEGT
KOl TNV UTTOBOAN EpYACLWV.
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OPrANQzH AIAAZKANIAZ

Mepypdpovtal  avaAutika o TPOmMoG Kot
uedobol Stbaokaliog.
AaAéelg, Seuwvapla, Epyaotnpiakn Aoknon,
Acknon  [ebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriotripto, Mpaktikn
(Torto9€étnon), Kiwiwkn Aoknon, KaAAwrexviko
Epyaotripto, Aabpaaotikn Stbaokalia,
EKTOULOEUTIKEG ETLOKEYELS, EKTOvnon UeAETNG
(project), Zuyypawpri epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.A.

Avaypdapovtal ot wpeg UEAETNG Tou @owTnTr
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG Un kKadoSNYoUUEVNG UEAETNG CUUPWVA
UE TG apyég Tou ECTS

. ®doprog Epyaciog
Apaotnplotnta Efaurivou
AwréEeig 52
DpovTIoTNPI0 ACKNCEWV 4
Erilvon acxnoewmv 10
Melét 84
ZHvoro Mabnuatog 150

AZIONOrHzH OOITHTQON
Meptypacpri tng Stadikaoiag aétoAdynong

Mwooa A&oAdynang, MéBobdot a&loAdynang,
AlapopQwTLkn 1) SUUTTEPAOUATIKY, AoKuaoia
MoAdartAric  EmtAoyrig, Epwrtrioelg  Zuvtoung
Anavtnong, Epwrtricelc Avamrtuéng Aokiiwv,
Entidvon  MpoBAnudatwy, [panti Epyaoia,
Ex9eon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaon, Epyaotnplakn Epyaoica,
KAwikn  Eé&€taon  Ao9evoug,  KaAAwreyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kot ou givat npoaBdaotua
QIO TOUG (POLTNTEG.

OL dportntég e€etalovral ypamtd oto TEAOC Tou e€anvou.
Katd t Sidpkela tou e€aprvou mapadibouv MPoALPETIKA TLG

AOoelc mpoBANUATWY ou Toug Sivovtal ylo To OTtiTL Kol

ETUTAEOV CUUUETEXOUV OE TIPOELSOTOLNUEVA NAEKTPOVIKA
Te0T 070 eclass. H ouppeToyr Toug o autd toug Sivel bonus

£w¢ Kal 1.5 povadeg otov teALko Toug Babuod. OAa ta

KpLtnpLo aflohoynong eivat dtabgoipa oto eclass tou

pabnuatog oto omolo €xouv mpocBacn OAot ot

gyyeypappévol pottntég. H aflohdynon twv EAAAvVwy

doltntwv yivetal ota eAANVIKA, evw oL dpoltntég Erasmus

e€etalovral ota AyyAkad.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

Elcaywyn otnv Quotkn Ztepedg Kataotaoewg, C. Kittel Metadpaon: X. MamayewpyonouvAou

The Oxford Solid State Basics, Steven H. Simon, Oxford University Press, 2013
Quotkn Ztepedg Kataotaonc, E.N. Owkovopou - Topog |, MEK, HpdkAgwo 2013
Enitopn ®uowkn Ztepedg Katdotaong, E.N. Owovopou, MEK, HpdkAelo 2016

Quowkn Ztepedg Katdotaong, |. Harald, H. Luth, Emupélela - petadpoaon: 2. Beg

Quowkn Ztepedg Kataotaong, N. W. Ashcroft and N. D. Mermin, Erpélela - petddpaon: 2. Beg,

Ekdo0oelg: A.T. MNMveupatikog, 2012

KBANTOMHXANIKH I, 2. Tpaxavag, MEK, 2005

- JuvaQn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-441
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-441 | SEMESTER | 7t

COURSE TITLE | Introduction to Condensed Matter Physics

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B Type: Special Background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3064
https://eclass.physics.uoc.gr/courses/PH441/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework
of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Explain the chemical properties of the elements of the periodic table, and predict the basic types of
chemical bonds and materials that they create.

Use dimensional analysis to evaluate the magnitude of basic physical quantities describing solids.
Identify the different contributions to the heat capacity and be able to evaluate them.

Derive the oscillation spectrum of a crystal and relate its features with periodicity.

Calculate the predictions of the free electron model and compare them with real world materials.
Use the LCAO method to show how energy bands are formed and what are their properties.
Interpret the properties of conductors, insulators, or semiconductors using the band energy
spectrum.

Illustrate the role of the basic Quantum Mechanics in the properties of solids.

Solve complex problems related to Condensed Matter Physics.

Predict basic properties of solid bodies around us.

Explain the effect of impurities on the properties of semiconductors.

Interpret the properties of n-type semiconductor using holes.
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

Work autonomously

(3) SYLLABUS

Relevant physical quantities - Types of chemical bonds - Periodicity and crystalline structures - Order
of magnitude estimates using dimensional analysis - Jellium model and metals - Movement of free
electrons in MJ - Movement of ions in MJ - Thermodynamics in MJ - Conductivity - Magnetic
susceptibility - Linear combination of atomic orbits (LCAO) - Single dimensional model for metals, for
ionic insulators, for molecular solids, for elemental semiconductors - Holes - Active masses and
density of states - Impurities - Conductivity - Band structure of semiconductors

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face and Distance learning
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY | Use of projector to present course material and physics
Use of ICT in teaching, laboratory education, | sjmylations. Communication with students is conducted by
communication with students . . .
email and the eclass e-learning platform. The videos of the
lectures and the notes on the blackboard are also available
on the eclass platform. Additionally the platform is used for
electronic assessment tests and the submission of course

work.

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. -
Lectures, seminars, laboratory practice, Exercises 4
fieldwork, study and analysis of bibliography, Course work 10
tutorials, placements, clinical practice, art Study 84
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of | | Course total 150

the ECTS
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STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Students are examined and evaluated in writing exams at the
end of the semester. During the semester students have the
option to submit reports with exercises and participate to
electronic tests. This can contribute a bonus of up to 1.5
grades. The evaluation is done in Greek, while Erasmus
students are examined in English

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Introduction to Solid State Physics, C. Kittel (In Greek) The Oxford Solid State Basics, Steven H. Simon,

Oxford University Press, 2013

Quotkn Ztepedg Kataotaong, E.N. Owkovopou - Topog |, MEK, HpdkAgwo 2013
Emntitopn Ouowkn Ztepedg Katdotaong, E.N. Owovopou, MEK, HpdkAewo 2016
Solid State Physics, I. Harald, H. Luth (In Greek)

Solid State Physics, N. W. Ashcroft and N. D. Mermin (In Greek)
KBANTOMHXANIKH I, 2. Tpaxavag, MEK, 2005

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-466

(1) FENIKA
SXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | 0-466 | EZAMHNO 3MOYAQN | XEIMEPINO

TITAOZ MAOHMATO2

Texvikég Daopatookomniog Laser

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKES UOVASEG ATTOVEOVTAL OE SLAKPLTA UEPN EBAOMAAIAIEZ

ToU padruartog m.y. AtaAgéelg, Epyaotnplakes ACKNOELG K.ATL. Av oL QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC AITOVELOVTAL EVIALN YLO TO OUVOAO TOU UadUaTOG MONAAEZ
; T ] g ] AIAAZKAAIAZ
avaypayte T eBdouadiaiec wpeg Stbaokadiag kat To cUVOAO TwvV
TUOTWTIKWY UOVASWV
AloAEEeLg 5 6

Mpood€éote oewpég av xpelaotei. H opyavwon Stbaokaliag Kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(8).
TYNOZ MAGHMATOZ | I
yevikou urtoBadpou,
£L61koU untoBadpou, eldikevang,
VEVIKWV YVWOEWV, avamtuéng Seélotrntwv
MPOANAITOYMENA MAOHMATA: | OXI
TAQZIA AIAAZKAAIAZ ko | ATTAIKH
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH466/
MA@HMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3132

(2) MAOHZIAKA AMOTEAEZMATA

Ma6notakd AnoteAéopata

JuuBouleurteite to MNapaptnua A
L]

Meptypdpovral Ta LadnoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAArAou enutébou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWanN TOU Uadiuatog.

Meptypapn tou Emunédou twv Madnolakwy AltoTeEAeoudTwy yla Kade Eva kUKAO amoudwv ocuupwva e to MAaioto
Mpooovtwv tou EupwriaikoU Xwpou Avwtatng Ekmaibevong
® [lepypapikoi Agiktes Emumébwy 6, 7 & 8 tou Eupwmaikou lMAatoiou Mpooovtwy Aia Biou Mdadnong kat to Mapaptnua B

® [lepiAnmtikdg O6nyoc auyypapric Madnotakwy AltoteAeoudtwv

O doutntr g Ba PEMEL HETA TO TEAOG TOU HaBruaTOog va:

¢ Katavoel tig tdldtnteg Bep kg Kot cUpdwvng aktvoPBoliog

¢ E&nyeLtic Baoikeg Slepyaoieg aAAnAeniSpaong oUpdwvng aktvoBoAiag kat UANG

¢ Epunvelel dACHOTA ATOWULKNAG OroppOdPpNoNG Kol EKTTOUTTAG

¢ Aflohoyei tnv evalodnaoia opydvwyv dacpatikic avaluong (rty pacuatopsTpa
dpayuatog, cupPoropetpa Michelson kat Fabry-Perot)

¢ Extiel moootika Tig Stadopeg SLamAativoelg GaCUATIKWY YPOUUWY

¢ Nepypadel amAég peboddouc GacUATOOKOTIOC ATOUWY KAl LoplwV

e EfayeLmAnpodopieg amo poplakd dpacpata neplotpodng, dovioewv, Raman KA
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e Ixedlalel ueTpoELg akpLPeiaG CUVTEAECTWVY HOPLOKAC amoppodnang

¢ Epunvevlel pacpota GpacpaTooKomiag KOPEGUOU

*  YrnoAoylgL TOCOTLKA TAPAPETPOUG OTO OXESLACHO OTITIKWV TTayLdwv

¢ E&nyel pebodoug pacpatookomiog uPnAng akpiBelag e xprion 0 ATOULKA poAoyLa
KOL 0T HETpOAOYLA

FevikEG IKoVOTNTEG

AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL AUTTOKTIOEL O TITUXLOUXOG (OMTWE QUTEG avVaypa@ovTaL 0TO
Mapaptnua AutAwuatog kot mapatidevral akodoUBw ) oe mola / MOLEG A0 AUTEG AITOCKOTEL TO UASnua;.

Avadhtnon, avaiuon kat cuvieon Sebopuévwy Kot 2xebLaouog Kat Staxeiptan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV amapaitnTwy JeBao6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTOL
TEXVOAOYLWV JeBaouds ato puaotko rteptBaAlov

lpooapoyr o€ VEEG KATAOTAOELG Emti&elén kowvwvikng, emayyeAuatikniG kat nBikrg umevBuvotntag
AnyYn anopacewv kat evatonaiag oe Yéuata @uAou

Autoévoun epyaoia A0KNON KPLTLKIG KOl QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn e EAeUTEPNS, SNULOUPYIKIG KOl ETTAYWYLIKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ Siemiatnpuoviko neptBailov AMeg...

Mapaywyn VEwvV epEVVNTIKWV IGEWV ...

*  Avalntnon, avaduan kat cuviean Se60UEVWY KalL TIANPOPOPLWVY, UE TN XPraon Kal TwvV
anopaitnTwy TEYVoAoyLwv

*  [lpooapoyn O€ VEEG KATAOTAOELG

*  Afjyn anopacswv

e Autdévoun epyaoio

e [apaywyn VEWV EPEUVNTIKWV LOEWV

*  [lpoaywyn tng EAeUTepnc, SNULOUPYIKIC KO ETTAYWYLKNG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ2

JUVTOUN QVOOKOTINGH EVVOLWV OTTTIKNG

OgpULKA aKTVOBOALQ, BEpULKEC KOL N OEPULKESG TTNYEC
AktwvoBoAnTikég Slepyaoieg, paopata amopodnong Kol EKTTOUTIG
AMnAenibpaon wtog pe cvotnua Suo otabuwv

Opyava & £E0MALOUOC yLa OTTIKN GpacUATOCKOTIL

Jupdwvia dwtog kal lasers

Mnxaviopol daopatikng Stamhdtuvong

ATOULKI) SOURA KoL KOVOVEG ETUAOYNAC

Moptakr Soun Kot popLakr pacuatookomnia

Qaopoatookoria cavity ring down

Mn yPaUULKEG HACUATOOKOTIEG: KOPEGUOU Kal U0 PpwToviwy
Qaopoatookornio Raman

Mayideuon atdopwv pe lasers

Frequency combs

ATOULKA poAOyLa

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMOZ MNAPAAOZHZ | MpOowTO UE TPOCWTO
lMpoowrto pe npoowmno, E§ anootdoews
ekmaidevan KA.

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug Gpoltntég LEow LoTooeA SO Habipatog

NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.
Xprion T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Ekmaidevan, otnv Emkowwvia
LLE TOUG (POLTNTEG

OPTANQzH AIAAZKAAIAZ Apaoctnpiotnto | Doprog Epyaaciag
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Meplypdpovrar  avaAutikd o TPOmMoG Kat
uédobot Stbaokaliog.

AaAé€eg, Sepwvapia, Epyaotnplakr Aoknon,
Acgknon  [ebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwiwkry Aoknon, KaAAtexviko
Epyaaotripto, Aabpaoctikn Sbaokalia,
EKTTOULSEUTIKEG ETILOKEWELG, EKTOVnon UEAETNG
(project), Suyypan epyaciac / epyactwv,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL WPec UEAETNG TOU @oLTnTh
yla kade padnolakn Spactnplotnta kadws Kot
0L WPEG N kadodNYyoUUEVNG UEAETNG TUUPWVA
UE TIC apxEg Tou ECTS

Eéaunvou

Alaé€elg

50

AOKNOELG

50

Melétn

50

Juvolo Mabruatog

150

AZIONOrHzZH ®OITHTQN
Meptypacpn tng Stadikaoiag aéloAdynong

Mwooa A&oAdynong, MéBobdol a&loAdynong,
ALlUopPWTLKY 1) SUUTIEPAOUATLKY, AoKuaaia
MoAAarArig  Emidoyrig, Epwtriogls Suvtoung
Anavtnong, Epwrtrioeis Avamtuéng Aokuiwy,
Emtiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaon, Epyaoctnpiakn Epyaoic,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avagépovtal pntd mpoodloplopéva kpLtripla
aéloAdynong kat eav kat mtou eivat mpooBaoiua
Q7O TOUG (POLTNTEG.

Mapouocia: 10%

Aoknoelg: 20%

Mparth mpoodog: 30%
Mparttr tehkn e€€taon: 40%

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Npotewopevn BiBAoypadia:

e  "Laser Spectroscopy 1 | 2", W. Demtrdder, Springer (2014 15)

¢ “Atomic Physics”, C. J. Foot, Oxford University Press (2005)
*  “Optics”, E. Hecht, Fifth edition (2017)

- JuvaQr) EMOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE d-466

(1) GENERAL

SCHOOL | SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | @-466 | SEMESTER | FALL

COURSE TITLE | TECHNIQUES IN LASER SPECTROSCOPY

INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS

whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 5 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSETYPE | C

general background,

special background, specialised
general knowledge, skills development

PREREQUISITE COURSES: | None

LANGUAGE OF | English
INSTRUCTION and
EXAMINATIONS:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH466/
https://www.physics.uoc.gr/en/courses/3132

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.
Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
®  Guidelines for writing Learning Outcomes

In the end of the course, the student will be able to

* Understand main properties of thermal and coherent radiation

» Explain basic processes in interaction of coherent light with matter

+ Interpret atomic spectroscopy absorption and emission spectra

» Evaluate sensitivity of spectroscopic analysis instruments (e.g. grading
spectrometer, Michelson and Fabry-Perot interferometer)
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» Estimate contributions of various spectral broadening mechanisms

» Describe basic atomic and molecular spectroscopy methods

+ Extract information from molecular rotational, vibrational, Raman spectra

» Design experiments for precision measurements of molecular absorption

+ Interpret saturation spectroscopy spectra

+ Compute design parameters for optical traps

» Discuss high precision spectroscopy methods applicable in atomic clocks
and metrology.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new research ideas ...

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Production of new research ideas

Production of free, creative and inductive thinking

(3) SYLLABUS

Quick revision of Optics

Thermal radiation, thermal and non-thermal
Radiative processes, absorption and emission spectra
Instrumentation for optical spectroscopy
Coherence and lasers

Spectral line broadening mechanisms

Atomic structure and selection rules

Molecular structure and molecular spectroscopy
Cavity ring-down spectroscopy

Nonlinear spectroscopy: Saturation and two-photon
Raman spectroscopy

Atom cooling and trapping

Frequency combs

Atomic clocks
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(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

In-class lectures

USE OF INFORMATION AND
COMMUNICATIONS

TECHNOLOGY

Use of ICT in teaching, laboratory
education, communication with students

Communication with students via email and class
website

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Activity Semester workload

Lectures 50

Homework 50

Study 50

Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem solving, written work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Class attendance: 10%
Homework: 20%
Midterm exam: 30%
Final exam: 40%

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

» "Laser Spectroscopy 1 | 2", W. Demtrdder, Springer (2014|15)
»  "“Atomic Physics”, C.]. Foot, Oxford University Press (2005)
« "Optics”, E. Hecht, Fifth edition (2017)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ©-473

(1) FENIKA
IXOAH | OETIKOQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZNMNOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOS | ®-473 | EZAMHNO ZMOYAQN | EAPINO
TITAOZ MAGHMATOZ | Epyaoctfiplo Quoilkfi¢ Hulaywykwv Atatdéewv

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWAN TTOU 0L TILOTWTIKEG UOVAOEG QTTOVELOVTOL OE OLAKPLTA UEPN EBAOMAAIAIES

ToU padriuatog m.y. AtaAééeig, Epyaotnpiakéc Aoknoeis k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEUOVTAL EVIALQ YLa TO GUVOAO TOU Uadruatog MONAAEZ
. ., , , AIAAZKAANIAZ
avaypayte tic eBdouadlaics wpeg Stbaokadiog kot To dUVoAO Twv
TILOTWTLKWVY UOVASwV
Epyaotnplakég AGKAOELG 4 7

MpocV<ate aelpéc av xpelaotel. H opyavwan Stbéackaliac kat ot
SL6AKTIKEC UETOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | €16koU urtoBaBpou

yevikou urmtoBadpou,

£L61koU untoBadpou, eLdikeuanc

VEVIKWV YVWOEWV, avamtuéng Seélotitwv

MPOAMNAITOYMENA MAOHMATA: | OXI

TAQZZA AIAAZKAAIAZ kat | EAAnviKn kat AyyAkn

EZETAZEQN:
TO MAGHMA NMPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3133
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéoporta
Meptypdpovral Ta adnNoLaKd AMOTEAETUATA TOU UATTUOTOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV ETLTUXN OAOKANPWON TOU UaduaTog.
SuuBouleuteite to Mapaptnuo A
O Mepypapn tou Enutébou Twv Madnotakwy ATIOTEAEOUATWY yLa KATE Eva KUKAO amoudwv aUupwva ue to lAaioto
Mpoodvtwy tou Evpwriaikou Xwpou Avwtatnc Ekmaibevang
O Mepypapikoi Acikteg Emunédwvy 6, 7 & 8 tou EupwmnaikoU MAataiouv lMpoadviwy Awd Biou Madnang kat to Mapdaptnua B

= MeptAnmtikog O8nyog cuyypaprc Madnolakwy AloteAeoudtwy

Me tnv rutuyr oAokAfipwan tou pabhiuatog o pottntrg/tpla Ba eival os Bgon:

*  Noa avayvwpilel kat va eplypadeL Ta XOPAKTNPLOTIKA AELITOUPYLAG TWV KUPLOTEPWV
NULOYWYLKWY SLataéewy (avopBwWTLKES, OMTONAEKTPOVIKEG, TpaviioTop)

*  Na SlaKkplvel Kol va KATAVOEL TTwE OL LBLOTNTECG TWV NULAYWYWV cuvSualovTtal aTtnVv avamntuén
XPNOLHLWV NUIAYWYLKWV Slatagewv

*  Nanpoodlopilel Ta xapaKTNPLOTIKA AELTOUPYLAG NULOYWYLIKWY SLOTALEWV

*  Na emAéyel kal va cuvSUATeL Opyava yLo VO TIPAYLOTOTIOLEL NAEKTPLKEG UETPHOELG

*  Na e€etalel Tnv opbn Aettoupyia Twv SLaTafewv Kal vol AapBAVEL LETPHOELG

*  Noa opyavwvel Kal va avaAUEL TA TTELPAPATIKA dedopéva

*  No GUVBETEL TNV TtElpapaTIkh avadopd

*  No ouyKkplvel Ta TELPAPATIKA amoTteAéopaTta pe Tt Bewpla, va ta aflohoyel Kat va
ouuTEpQiVEL
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FevikEG IKOVOTNTEG
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QLUTEG avVaypd@ovTaL OTO
Mapaptnua AutAwpartog kot mapatidevial akoAoUdwe) o€ moLa / TOLEG QIO AUTEG ATOOKOTTEL TO Uddnua;.

Avadhtnon, avaiuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kot Slayeiplan Epywv

TANPOYOPLWY, UE TN XPHON KAL TWV AIapaitnTwy 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko meptBaAiov

lMpooapuoyn O€ VEEG KATAOTAOELG Entibelén kolvwviknG, EmayyeAUTIKAG kot NG umeuBuvotntag
AnyYn anopacewv Kat evatodnaoiag oe Féuata puAou

Autévoun epyaoia A0KNON KPLTLKIG Kot QUTOKPLTIKAG

Ouadbikn epyacia Mpoaywyn tng EAeUTepnG, SNULOUPYLKNAG KaL EMAYWYLKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ Stemiatnpuoviko neptBailov ANeg...

Mapaywyn VEwv epeuvnTkwV tbewv ...

*  Availntnon, avaiuon kal cuvBeon SeSouévwy Kal TANPOPOPLWY, LE TN XPON KOL TWV
amapaitnTwy TEXVOAOYLWY

* [lpocappoyr o€ VEEG KATAOTACELS

*  AQYn anoddaocswv

*  Opadikn epyaocia

(3) NEPIEXOMENO MAGHMATOZ

210 mAaiolo ¢ didaokaAiag Tou padnuatog Sle€dyovtal OEULVAPLA KOL EPYACTNPLAKEG OLOKIOELG UE
okomo tnv epfaduvon ota Si6ackdpeva BEpata, T0o0 o BewpPNTIKO, OGO KOl OE TELPALATIKO
eninedo. OL aoknoeLg xwpIllovTal TIG MAaPaKATW KOTNYOpPLES:

A. Elcaywyka:

EkpaOnon opydvwy mou Ba xpnotpomnotnBolv ota melpdpata (oAU UETPO, AUTIEPOUETPA,
BoAtouetpa, maApoypdadol, yevwATpLleg orfpatog, tpododotikd KTA). EuBabuvaon otn Bswpia
UeTpriocwy, opaApata Kat Stadoon odaAudTwy.

TexViKEG ouvdeapoloyiag opydvwy Kal KUKAWUATWY. EEolkelwaon He TIG NLaywYIKES SLATAEELG,
€\eyxog KaAng Aettoupylag kat kavoveg ouvdeaioloyiag oe KUKAwUa. Kavoveg achadeiag kat
npodpuAAEELC.

B. AvopBWTIKEG NULAYWYIKES SlaTdtels: AvopOwan kat otabepornoinon evalaooOpevnG TAoNG Ue
XPAon 8108wV Kal TTUKVWTWY. XTNV A0KNGCN autr) HeAeTATal n arAn kat Suthn (mAnpnc) avopbwaon
ULoG EVAAAQCCOWEVNG TAONG, XPNOLUOTIOLWVTAG SLOS0UC TOU EUMOPLOU KAl MApATNPWVTAS TV
Kupatopopdr) e€66ou og maApoypddo. Eniong Ba e€etacBel n xprion MUKVWTWYV yla Thv e€opdAuvon
™G Tdon .

MpocSLopLlopOG TWV NAEKTPLKWY XOPOKTNPLOTIKWY NULAYWYLKWY ETEPOSOUWV LIE LETPNOELG
aywyLlpotntoag kot pawvopevou Hall oe Seiypata yewpetpiog van der Pauw. Npoodloplopdg

QY WYLLOTNTOC, CUYKEVTPWONG KAl EUKIVNGLOC popEwv, kaBwe Kal TUTOG Tou nutaywyou (n A p), ot
KATAAANAQ TIPOETOLUACHEVA NULAYWYLKA SelypaTa YyeWUETplag van der Pauw, pe LETPHOELG
PEUUATOG-TACNG, TTIOpoUCLa payvnTikoU TteSiou kat xwpig medio.

PeUpa 0pBAG KaL avaotpodrg MOAWGCNG KOL XWPNTLKOTNTA TIEPLOXN G AMOYUUVWONG OTLG emadEG pn,
pin kat Schottky. NpoodLopLoUOC TNG KATAVOUNC POPEWV OTLC TTAPATIAVW NULAYWYLKEC ETEPOSOUEC LIE
LETPNOELG XWPNTLKOTNTOC CUVAPTHOEL TAONG.

AvopBwTtikn Asttoupyia Kol LEAETN TNG avopBWTLKAC emadr G LETAAAOU- NULAYWYOU 0t SLdOPETIKEG
Beppokpaaiec. MpoadlopLoUOG TOU EVEPYELOKOU XAGUOTOC TOU NULOYwWyoU. AVAAUGCH TWV UNXOVICUWY
pevpartog o 81660u¢g emadwv pn ) Schottky og véa npLAYWYLKA UALKA, LE LETPrOELS PEVUATOC
ouVOPTNOEL TAoNG o€ SlapopeTIKEG BEPLOKPATLEG.

I HULOYWYLKEG OTTTIKEG SLaTAELG: MEAETN TNG ekMOUTIAG dWTOC amod Slatdgelg LED, cuvaptroet Tou
PEUUATOG KAL TOU PHAKOUG KUMATOC EKTTOUTTAC. MeA£Tn amokplong ¢pwtodlddwv (LED) Stadopetikwy
XPWHATWYV EKTTOUTIAG (KOKKLVO, T(PAGLVO KOl UTTAE) € oUVAPTNON UE To peUpa 0pOng MOAwaong, Kabwg
Kal N GOoUATIKY TOuG avaluon e T BorBela evog povoxpwudtopa.

MEeA£ETN TNC amoKPLoNG PWTOAVIXVEUTWY KATAOKEUAGUEVWY amo pwtodlodous. MeAETn xprong
dWToSL08WV yLa TNV KATAOKEUH GWTOAVIXVEUTWY, XPNOLLOTIOLWVTAG AvVAoTpodn MOAWGCN TNG
dwTodLOS0U Kol HETPWVTAG TO PEVUO LE EVA TIKOAUTIEPOUETPO.

A. Awatagelg tpaviiotop: MpoodLloplopog TWV XapakTnPLoTIKWY Asttoupyiog Tpaviiotop Enibpaong
gykdpotou Nediou (JFET). MpoodLoplopog TwV XOpOKTNPLOTIKWY AELTOUPYIAG e LETPHOELC PEUUATOG-
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Taong, oe S10popPETIKEC cUVONKEG TTOAWONG TOU TPAVIIoTOP, XPNOLUOTIOLWVTAG TINYEG TACNG Kal
KATAAANAN KUKAWUOTIKA cuvSeopohoyia.
MPoodLOPLOUOG TWV XOPAKTNPLOTIKWY Aettoupyiag Tpaviiotop Enipaong Nediou (MOSFET).
Mpocdloplopdg tng SlaywyLpotnTag Tou TPaviioTop CUVOPTHOEL TNE TACNE TNG TIUANG, TAONG

OTPOYYOALOUOU, KAOWE KoL XAPAKTNPLOTIKEG KAUTIUAEG Tou MOSFET. Xprion tou MOSFET w¢ Stakormn.

MpoodLOoPLOUOE TWV XOPAKTNPLOTIKWY Aettoupyiag AutoAkol Tpaviictop (BJT). Mpoodloplopog twv
XOPAKTNPLOTIKWV KOUITUAWVY EKTTOUTTOU KAl CUAAEKTN Kol Ba UTIOAOYLOOC TOU KEPSOUC peUaTOG B

OOV OUVAPTNON TOU PEUATOG CUAAEKTN.

(4) AIAAKTIKEE kat MAGHZIAKEZ MEOOAOI — AZIONOTH:ZH

TPOMOZ NAPAAOZHZ
lMpoowrto pe npoowrno, E§ anootdoews
eknaideuon KA.

MpOoWMO e MPOCWTO

XPHZH TEXNOAOTIIQN
ANAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.I1.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibevan, otnv Entkolvwvia
LLE TOUG (POLTNTEG

Enkowvwvia pe Toug poltntég ueow LotooeAibag padnuartog
Kal péow email. Avalntnon mAnpodopLwv Kal eyxelpLdiwv
(datasheets) yLa Tnv melpapatikn epyacia kat avadopad.
Enegepyaoio petproswv kat cuyypadn avadopdc os H/Y.

OPTANQZH AIAAZKAAIAZ

Meplypdpovrar  avaAutikae o TPOmoG Kat
uéGobol Sibaokaliag.
AaAé€etg, Sepwvapta, Epyaotnplakry Acknon,
Agknon  [lediou, MeAétn &  avaduon
BiBAwoypapiag, @povriotrpto, Mpaxtikn
(TortoYétnon), KAwuwkn Aoknon, KaAAirexviko
Epyaotripto, Aabpaotikn SLbaokalia,
EKTIaULOEUTIKEG ETILOKEWELG, EKTIOVNON UEAETNG
(project), Zuyypacn epyacias / epyactwv,
KaAAwteyvikr Snutoupyia, K.Am.

Avaypd@ovtal oL wpeg UEAETNG TOU @oLTnTh
yla kade padnoiakn dpaoctnplotnTa kKadwe Kot
oL WPEG N KaBodNyoUUEVNG UEAETNG CUUPWV
UE TLG apxEG Tou ECTS

, ®doprog Epyaociag
Apaotnplotnra Eaprivou
Epyaotnplakég AGKAOELG 52
MeAétn 60
Juyypaodr epyacilwv 63
Juvolo Mabnpatog 175

AZIONOIHzZH OOITHTQON
Meptypacpn tng dtadikaoiag aéloAdynang

Mwooa A&oAdynong, MéBobdol a&loAdynang,
AlQUoppwTIK 1 Supmepacuatikr, Aokipaoia
MoAAarmAnic  Emtdoyrig, Epwrtrioelc  Z0vtounc
Anavtnong, Epwrtrioels Avarmtuéng Aokuiiwy,
Ermtiduon  MpoBAnudtwy, [panty Epyaoia,
Ex9son / Avagopd, [lpogopikri EéEtaon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaoia,
KAwviknp  E&€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avagépovtal pntd mpocblopLOUEVA KPLTHPLA
aéloAdynong kat eav kat tou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

H afloAoynon yivetal ota eAAnViKA Kat to ayyAtka. Ot
doutntég e€etdlovral kat aflodoyolvtal yparmtd oTto TEAOG
Tou e€apnvou. EmumAéoy, aflohoyouvtal HECW YPOTTTWY
avadopwv ot KaBe melpapa mouv ekteleital ava eBdouada.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewvouevn BiBAoypapia:

TooukaAdg (Ekddtng DaVinci)

«OAoKANPWHEVEG MIKPONAEKTPOVIKEG AlaTatelsy, J. A. del Alamo, Empélela-Metadpaon A.

«Alatagelc Hulaywywv, Quotkn kat Texvohoyia» 3n €kdoaon, S. Sze and M.-K. Lee, Emipélela-
Metadpaon . FapdéAng (Exdotng A. TZIOAA & YIOI)

«Duoikn Hutaywywvy, .M. Tpwunépng (Ekdotng Liberal Books)
«HAektpotexvika YAIKA, ApXEG Kat Edappoyeg», 4n £kdoaon, Kasap S.0., Empélela-Metadpaon I.
MavaywwtomnouAog, EA. Aolbwpikng, A. Nanayswpyiou (Ek6oTng A. TZIOAA & YIOI)
«OmrtonAektpovikn», Jasprit Singh, ekddoelg AT{loha & Yol A.E., 1998
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«APXEC NAEKTPOVIKWY UALKWV Kal Slatafewv», Kasap S.0.,ZavOaknc |.,Toapdkng A., EkdooeLg A.
Nanacwtnplov & Zia I.K.E., 2004

«MwponAektpovikn», 2n Ekdoon, Millman Jacob, Grabel Arvin, ekd6oelg A.T{loAa & Yot A.E., 2013
«Device Electronics for Integrated Circuits», R.S. Muller & T.I. Kamins, 2nd Edition, John Wiley & Sons,
NY, 1986 «Optoelectronic Semiconductor Devices», D. Wood, Prentice Hall, 1994

«Semiconductor Optoelectronic Devices», 2nd edition, P. Bhattacharya, Prentice Hall

- JUvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE ®-473

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-473 | SEMESTER | SPRING

COURSE TITLE | Semiconductor Physics Laboratory

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the Tilg:l?l:l:G SRERLS
whole of the course, give the weekly teaching hours and the total credits

Laboratory exercises 4 7

Add rows if necessary. The organization of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | specialised general knowledge

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | Greek and English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3133

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
®  Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area
®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able to:

* Identify and describe the operational characteristics of the basic semiconductor
devices (rectifiers, optoelectronic devices, transistors)

¢ Discriminate and understand how semiconductor properties are combined in
the development of useful semiconductor devices

* Specify the operating characteristics of semiconductor devices

* Select and combine instruments to perform electrical measurements

* Examine the correct operation of the devices and take measurements

* Organize and analyze experimental data

* Compose the experimental report

* Compare experimental results with theory, evaluate and conclude

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Project planning and management

Respect for difference and multiculturalism

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
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Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

e Search for, analysis and synthesis of data and information, with the use of the
necessary technology

* Adapting to new situations
* Decision-making
*  Team work

(3) SYLLABUS

Seminars and laboratory exercises will be conducted during the course, aiming at deepening
the theoretical and experimental knowledge. The exercises will be divided into the following
categories:

A. Introductory:

Learning how to operate instruments to be used in the experiments (multimeters,
ammeters, voltmeters, oscilloscopes, signal generators, power supplies, etc.). Deepening
knowledge in measurement theory, errors and error propagation. Instruments and circuits
wiring and connection. Familiarization with semiconductor devices, good operation
verification, and circuitry wiring rules. Safety rules and precautions.

B. Rectifying semiconductor devices:

Rectification and smoothing of alternating voltage using diodes and capacitors. In this
exercise we will study the simple and double (full) rectification of an alternating voltage
using commercially available components and observing the output waveform on an
oscilloscope. Also, the use of capacitors to smoothen the output voltage will be examined.
Determination of electrical characteristics of semiconductor heterostructures by
conductivity and Hall effect measurements in van der Pauw geometry samples. Conductivity,
carrier concentration and mobility of the carriers, as well as the type of semiconductor (n or
p), will be determined in appropriately prepared semiconductor van der Pauw geometry
samples, by current-voltage measurements in the presence of magnetic field and without
field.

Forward current, reverse bias current and depletion capacity in pn, pin and Schottky
contacts. The carrier distribution in the above semiconductor heterostructures will be
determined by capacitance versus voltage measurements.

Rectifying behavior and study of metal-semiconductor rectifying contacts at different
temperatures. Determination of the semiconductor energy band gap. An analysis of the
current mechanisms in pn or Schottky contacts will be carried out on new semiconductor
materials, with current-voltage measurements at different temperatures.

C. Semiconductor optical devices:

Study of light emission from LEDs, as a function of the current and emission wavelength. The
LED output will be studied as a function of the forward current, as well as the spectral
analysis with the help of a monochromator, for different LED emission colors (red, green and
blue).

Study of photodetectors constructed from photodiodes. The use of photodiodes for the
construction of photodetectors will be studied, using reverse polarization of the photodiode
and measuring the current with a pico-ammeter.

D. Transistor devices:

Determination of Junction Field Effect Transistor (JFET) operation characteristics. The
operating characteristics will be determined by current-voltage measurements, under
different bias conditions of the transistor, using voltage sources and appropriate circuitry.
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Determination of Field Effect Transistor (MOSFET) operation characteristics. Transistor's
transconductance, pinch-off voltage, and characteristic curves of the MOSFET will be
determined as a function of gate voltage, In addition, the use of MOSFET as a switch will be
examined.

Determination of Bipolar Transistor (BJT) operation characteristics. The emitter and collector
characteristic curves will be determined and the current gain p will be calculated as a
function of the collector current.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course
COMMUNICATIONS TECHNOLOGY | \yepsite and by email. Search for information and
Use of ICT in teaching, laboratory education, .
communication with students | Manuals (datasheets) for experimental work and
reports. Processing of measurements and writing of
reports on PC

TEACHING METHODS
The manner and methods of teaching are Activity Semester workload
described in detail. Lab t . 52
Lectures, seminars, laboratory practice, aboratory exercises
fieldwork, study and analysis of bibliography, Study 60
tutorials, placements, clinical practice, art .
workshop, interactive teaching, educational Essay writing 63
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS Course total 175

STUDENT PERFORMANCE
EVALUATION | | anguage of evaluation: Greek and English

Description of the evaluation procedure .
Language of evaluation, methods of | Students are examined and evaluated at the end of the

evaluation, summative or conclusive, multiple | semester. In addition, they are evaluated through
choice questionnaires, short-answer questions, | \\ vitten reports on each experiment performed per
open-ended  questions, problem solving,
written work, essay/report, oral examination, week.
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«SEMICONDUCTOR OPTOELECTRONICS Physics and Technology», Jasprit Singh, McGraw-Hill
«Principles of Electronic Materials and Devices», 4™ edition, S.0. Kasap, McGrawHill
«MikponAektpoviki», 2n Ekdoan, Millman Jacob, Grabel Arvin, ek66oelc AT{loAa & Yol A.E., 2013
«Device Electronics for Integrated Circuits», R.S. Muller & T.I. Kamins, 2nd Edition, John Wiley & Sons,
NY, 1986 «Optoelectronic Semiconductor Devices», D. Wood, Prentice Hall, 1994

«Semiconductor Optoelectronic Devices», 2nd edition, P. Bhattacharya, Prentice Hall

«Physics of Semiconductor Devicesy, 3rd edition, S. M. Sze and K. K. Ng, John Wiley & Sons, NJ, 2007
«Semiconductor Fundamentals», 2nd Edition, Modular Series on Solid State Devices, Volume |, R. F.
Pierret, Addison Wesley, MA, 1988

«Solid State electronic Devices», B.G. Streetman and S. Banerjee, Prentice Hall

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-351

(1) FENIKA
SXOAH | OETIKQON KAI TEXNOAOTIKQN EMIZTHMON
TMHMA | OY3IKHS
ENINEAO SMOYAQN | MPOMTYXIAKO
KQAIKOS MAGHMATOS | ®-351 | EZAMHNO 3MOYAQN | EAPINO

Yrniohoyiotikr Quokn |
TITAOZ MAGHMATOZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL TILOTWTLKEG UOVASOEG QITOVELOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

Tou padnuaroc m.y. AtaAééeic, Epyaotnpiakéc Aokroetg k.A. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVAOEG QITOVELOVTAL EVIAIQ YLa TO GUVOAO TOU Uadriuatog MONAAEZ
, . ] ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaisec wpeg Stbaokadiag katl To oUVOAO TwV
TUOTWTIKWY UOVASWV
Epyaotnplakég AGKNOELG 5 6

MpocVéate aelpéc av xpeLaotel. H opyavwan Stdéackaliag kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOHMATOZ | €ikol unopabpou, avdmtuéng Se§lotitwy

yevikou urtoBadpou,

£L8LkoU urtoBadpou, eLdikeuang
VEVIKWVY YVWOEWV, avamtuéng Seélotrtwv

MNPOAMAITOYMENA MAGHMATA: | OXI

FTAQZIA AIAAZKANIAL kot | EAANViKn Kot AyyAkn
E=ZETAZEQN:

TO MAOHMA NPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH351/
MAGHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3113

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAéopota
Meptypdpovtal ta padnoLaKd AITOTEAECUATA TOU UATUATOG Ol CUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
KkataAAnAou emutéSou mou Ja amoKTIO0UV OL (POLTNTEG UETA TNV ETILTUX OAOKARPWON TOU UABHUATOG.
JupBouleuteite to lMapaptnua A
> Meptypapri Tou Emutédou twv Madnolakwy AToTEAECUATWY yLa KaFe Eva kUkAo amoudwy ouupwva e to MAaioto
Mpoodvtwy tou Evpwraikot Xwpou Avwtatnc Ekmaibevang
O Meptypapikol Asikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou MAatoiou Mpoooviwv Aia Biou Madnang kat to Mapaptnuo B

O MepiAnmtikdg O8nyog cuyypaprc Madnotakwy AloTteEAeoUdTWY

H emtuxn ¢ oAokAnpwan Tou HodApatog 0dnyel ota MOpaKATW HaBNCLOKA ATTOTEAEGUATA YL TO

dountic/TpLa:
*  Katavonon alyopiBuwv yia tnv eniluon Sladopikwv eflowoewv og mpoPARuata GUGCLKAG.

®  AvdAuon kat BeAtiotonoinon aAyopiBpwy yLo AmOTEAECUATIKOTNTA KAl akpiBeLa.
*  Asgfidtnteg EmiAuonc MpoBAnuatwy:
O Edoappoyn aplOuntikwv peBodwv yLa tnv emiluon MoAUTIAOKWV TipoBANUATWY
duokng.
*  AplOuntikn eniluon pepkwv SLadopLlkwy EELOWCEWV.
*  EmiAuon mpofAnuATWV SLOTIHWY
*  Katavonon kat emiAuon mpofAnudtwy Moplakrg AUVOLIKAG
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*  Katavonon tng uebodou Monte-Carlo kat epappoyn tng oe Guoikd pofAruaTa
*  Edappoyn peBodwv aplbuntikng avaiuong yia thv eniluon véwv mpoBAnudtwyv GucLkig.

Fevikég IKavOTNTES
AauBavovtag umoyn TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMTWE QUTEG aVaypd@OVTaL OTO
Mapaptnue AtAwuartog kot mopatidevial akoAoUGwc) o€ moLa / TTOLEG QIO AUTEC ATTOOKOTIEL TO pddnua;.

Avadliitnon, avaAuon kat cuvdeon SeSougvwy Kot SXebLaOUOC Ko SLayeipLlan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV amapaitnTwV 28066 0TN SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTNTOL
TEXVOAoyLwV 3eBaoudg oto puaotko neplBailov

lMpooapuoyn o€ VEEC KATAOTATELG Entibelén kolvwvIKIG, EmayyeEAUTIKNG kot NG uteuBuvoTnTag
AnYn anopdaoewv Kat evatodnoiag oe 9éuata pUuAou

Autovoun epyacia AOKNGN KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyaocio Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYLKIG KOl ETTAYWYIKNG OKEWYNG
Epyacia o€ Siedvég neplBaAov | ...

Epyaocia o€ biemiatnuoviko neptBaiiov AAeg...

Mapdywyn VEwv epeuvNTIKWV I6EWV | e

*  Avtuetwrion cUvBetwy mpofAnUATwy.

®  Avamtuén tng EMOTNUOVIKAG OKEYNG.

*  Xpnron tng BLBALOBNKNG Tou mavemniotniou Kat TOAAAAWY BLBALOYPAPLKWY TINYWV.
*  Avalftnon nmnywv, TPOCOUOLWOEWY KoL NAEKTPOVIKWVY paBnuatwy amnd to Stadiktuo.
*  Ixedlaopog, avamtuén kat Slaxeiplon amAwy EPEVVNTIKWY EPYACLWV.

*  Alayxeiplon tou Xpovou Kal TpoBeouLwy.

(3) NEPIEXOMENO MAGHMATOZ

1. Mepkég Sladopikég e€lowaelg — eAAETTIKEG (€. Poisson), mapaBoAikeg (€. Siayuong, €.
Schrodinger), umepBoAikég (kupatikn €£.).

2. NpoBARuata WBLOTLWY — TEXVIKEG SLoywvLomoinong, LLOCUXVOTNTEG APLOVIKOU TIAEYHLATOG,
KBAVTIKEG LOLOKATAOTACELG, LOLOTLUEG.

3.  Moplakn Suvaplkr, TPOCoUOLWOELS o€ SLadopeg BEPUOSUVAUIKEG KATOVOUEC, LOLOTNTEC
OTEPWV.

4. Monte — Carlo, otoweia Bewpiag mBavotitwy, adydpBuog Metropolis, povtéAo Ising.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIONOTH:H

TPOMOZ MNAPAAOZHE | MpoowTo pe MPOoWIO
lpoowro pe npoéowrno, EE amootdoews
eknaibeuan KA.

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug GpoltnTég péow LoTooeASag pabripatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprjon T.I.E. otn Abaokadia, otnv
Epyaotnpiakn Eknaidevan, otnv Emwkowwvia
LLE TOUG (POLTNTEG

OPrANQzH AIAAZKAANIAZ
Mepypdpovrar  avaAuTikd © TPOMOG  Kal , ®ddprog Epyaoiag
pédobol Sibackaias. Apaoctnpiotnta Efopitivoy
AaAééeg, Sepwapla, Epyaotnplakn Aoknon, " .
Aoknon  MeSiou, MeAétn & avdAuon Epyaoctnplakeg ACKNOELS 65
BiBAloypaiag,  ®povriotiplo,  [lMpaktikn MeAétn/projects 85

(Torto¥€tnan), KAwwkn Aocknon, KaAAtexviko

Epyaotripto, Aadpaotikn Sbaokalia,
EKTTOULOEUTIKEG ETILOKEWELG, EKTIOVNON UEAETNG

(project), Zuyypacn epyacias / epyactwv,

KaAAwteyvikn énutouvpyia, K.Am.

Avaypdpovtal ol WpeG UEAETNG TOU @ouTnTi
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ya kade padnotakn Spactnplotnta kadwe Kot
oL WPEG N KaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxEG Tou ECTS

YUvolo Mabnuatog 150

AZIONOTHzIH ®OITHTQN
Meptypacpn tng dtadikaaiac aéloAdynang

Mwooa AéoAdynong, MéBobdor aéloAdynang,
ALQUOPPWTIKA 1) SUUTEPAOUATLIKY, Aokiuaaia
MoAdarAng  Emidoyrig, Epwrtrioelg SUvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Enmtiduon  MpoBAnudtwy, T[panty Epyaoia,
Ex9ean / Avagopd, [lpogopikn Eé€taon,
Anudota Mapouciaan, Epyactnpiakn Epyaoia,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpoobSloplouEvVa KpLTrpLa
aéloAoynanc kat eav kot mou eivat mpooBaotua
Qo TOUG (POLTNTEG.

H aloAdynon yivetal ota eAANVIKA Kal oTa ayyAlKd.
Afloloynon twv epyactwy (80%) kat mpodoptkn afloAdynon
(20%) oto TéAog Tou e€aprvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

®  Philipp 0.J. Scherer, "Computational Physics, Simulation of Classical and Quantum Systems",
Springer (2017) https://doi.org/10.1007/978-3-319-61088-7

®  Benjamin A. Stickler, Ewald Schachinger, "Basic Concepts in Computational Physics", Springer,
(2016) https://doi.org/10.1007/978-3-319-27265-8.

® S.E. Koonin "Computational Physics".

®  W.H. Press, S.A. Teukolsky, W.T. Vetterling and B.P. Flannery, "Numerical Recipes"

®*  Inuewwoelg Tou diddokovta (otnv LotooeAiba tou padnuarog).
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COURSE OUTLINE ¢-351

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ¢-351 | SEMESTER | SPRING
Computational Physics |
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS

whole of the course, give the weekly teaching hours and the total credits
Laboratory exercises 5 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

special background, skills development

PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION | GREEK and English
and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH351/

https://www.physics.uoc.gr/en/courses/3113

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
(]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Successful completion of the course leads to the following learning outcomes for the student:

® Understanding algorithms for solving differential equations in physics problems.

® Analyzing and optimizing algorithms for efficiency and accuracy.

®  Problem-Solving Skills:

O Applying numerical methods to solve complex physics problems.

®  Numerical solution of partial differential equations.

® Solving eigenvalue problems.

® Understanding and solving Molecular Dynamics problems.

® Understanding the Monte Carlo method and applying it to physical problems.

®  Applying numerical analysis methods to solve new problems in physics.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
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Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment | ...

Production of new research ideas Others...

®  Tackling complex problems.

* Developing scientific thinking.

®  Using the university library and multiple bibliographic sources.

® Searching for sources, simulations, and online courses from the internet.
* Designing, developing, and managing simple research projects.

* Time and deadline management.

(3) SYLLABUS

1. Partial differential equations — elliptic (e.g., Poisson), parabolic (diffusion, Schrédinger),
hyperbolic (wave equation);

2. Eigenvalue problems — diagonalization techniques, harmonic lattice eigenfrequencies,
guantum eigenstates, eigenvalues.

3. Molecular dynamics, simulations in various thermodynamic ensembles, properties of solid
state systems.

4. Monte-Carlo, elements of probability theory, Metropolis algorithm, Ising model

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are Activity Semester workload

described in detail. Lectures 65

Lectures, seminars, laboratory practice, -
fieldwork, study and analysis of bibliography, Study/projects 85

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning
activity are given as well as the hours of non-

directed study according to the principles of

the ECTS

Course total 150

STUDENT PERFORMANCE

o ) EVALUATION | Assessment is conducted in Greek and English.
Description of the evaluation procedure Evaluation of assighments (80%) and oral assessment (20%)

Language of evaluation, methods of | at the end of the semester.
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other
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Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Philipp O.J. Scherer, "Computational Physics, Simulation of Classical and Quantum Systems",
Springer (2017) https://doi.org/10.1007/978-3-319-61088-7

Benjamin A. Stickler, Ewald Schachinger, "Basic Concepts in Computational Physics", Springer,
(2016) https://doi.org/10.1007/978-3-319-27265-8.

S.E. Koonin "Computational Physics".

W.H. Press, S.A. Teukolsky, W.T. Vetterling and B.P. Flannery, "Numerical Recipes"

Notes of the Instructor (course website).
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NEPITPAMMA MAGHMATOz ®©-406

(1) TENIKA
SXOAH | OETIKQN KAl TEXNOAOTIKQN EMISTHMQN
TMHMA | OYZIKHE
ENINEAO :MOYAQN | MPOMNTYXIAKO
KQAIKO: MAGHMATOS | (0-406 | EEAMHNO ZMOYAQN EAPINO
TITAOZ MAGHMATOZ Eloaywyn otn Mnxaviki Twv Peuotwy

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéési, Epyaoctnplakéc Aokroelg K.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVASEC QITOVEOVTAL EVLALN YLO TO CUVOAO TOU Uaduatoc MONAAEZ
, Tl g : AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag kat to cUVoAo Twv
TUOTWTIKWY OVASWV
Aladé€elg 4 6
AoKnOoELg 1

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdaokaliag kat ot
SLbaKTikEG uEGOSOL TTIOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAGHMATOZ | B

yevikou urtoBadpou,

eLékou unoBadpou, Lbikevang,

VEVIKWVY YVWOEWV, avantuéng Seélotrntwv

MPOAMAITOYMENA MAGHMATA: | OXI

Zuviotdrau:

®-101 I'evikr] ook I

®-102 Ievikr] ook 11

®-112 T'evika Mabnpatikd IT (Alavoopatikn Avaivon)

TAQ2ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA MNMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/node/3114
MAGHMATOZ (URL)

https://eclass.physics.uoc.gr/courses/PH406/

(2) MAGHZIAKA ANOTEAEZMATA

MaBnolakd AntoteAéopata
Mepypdpovtat Ta padnoLoKa AITOTEAECUATA TOU UOONULOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAnAou emutéSou mou Ja amoKTOOUV OL (POLTNTEG UETA TNV ETLTUX OAOKAPWGN TOU UATHUATOG.

JuuBouleuteite to Mapaptnuo A
. Meptypapri Tou Emutédou twv Madnolakwy ATOTEAECUATWY yLa Kade Eva kUkAo amoudwvy aUupwva e to MAaioto
Mpoaovtwv tou Evpwnaikot Xwpou Avwtatng Eknaibeuong
. Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MMAataiou lMpoadviwv Awd Biou Madnaong kat to Mapdptnua B
. MepiAnmtikég 08nyo¢ cuyypaprc Madnolakwy AloTEAEOUATWY

Na KaTavoel TNV KWVNUATLIKA TWV PEVOTWY

Na Katavoel TNV SUVOULKI TWV PEVOTWYV Kal TNV LEwSLKN pon

Na yvwpilel Baotkég epapUoyEC TNG USPOSUVAULKAG O TIPAYUATIKE GUGCLKA
npoBARuaTa

Na cuvSualel TIC YVWOELS TOU yLa TV eniAucn cUVOeTwWV TpoBANUATWY
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FeViKEG IKOVOTNTEG

AapuBavovtag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL AUTTOKTIOEL O TTTUXLOUXOG (OMTWG QUTEG aVaypa@OoVTaL OTO
Mapaptnua AutAwuatog kot mapatidevral akodoUBw ) oe mola / OLEG A6 AUTEG AITOCKOTEL TO UASNua;.

Avadliitnon, avaAuon kat cuvdeon Sebopuévwy Kot SxebLaouog Kat Staxeiptan Epywv

TANPOPOPLWY, LUE TN XPHON KAL TWV QmapaitnTwy JeBaoog aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOULKOTNTOL
TeXVOAoyLWV 5eBaouog ato puatko reptBaiiov

lpooaployr O€ VEEG KATAOTAOELG Emti&elén kowvwvikig, emayyeAuatikrg kat kg umeuvBuvotntag
AnyYn anopacewv kat evatodnoiag oe 9éuata euAou

Autovoun epyaoia ACKNGN KPLTLKAG KOl AUTOKPLTLKIG

Ouadikn epyaoio Mpoaywyn t¢ EAeUTepnG, SNULOUPYLKIG KaL ETTAYWYLKNG OKEYNG
Epyaoia o€ Stedvég mepiBaAlov

Epyaoia o€ temiatnuoviko neptBaiiov AAeg...

Mapaywyr VEwV EPEVVNTIKWY LOEWV

AVTILETWTTLON OUVOETWV TIPOPBANUATWY

AvAmtuén TnG EMLOTNUOVIKNAG OKEYNG

Xprion tng BLBAL0ON KNG Tou Tavemiotnpiou kot moAAamAwy BLBALoypadLkwy mnywv
Avalntnon nnywv, TPOCOUOLWOEWY KOl NAEKTPOVLKWY Habnuatwv amnod to dtadiktuo
Anpoupyio CNUEWOEWY Kal auTtovoun HEBodog ueAétng

Juvepyaoia oe OpAdEeS

Alaxeiplon Tou xpovou Kal poBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

Baolkd Kot Klvntikr: TL VO PEVCTO KOL XAPAKTNPLOKOG TwV GUCLKWY LELOTATWYV TOUG.

Auvapelg otnv udpoduvauikn (Babuida nieong, IwdkES, Emidpavelaknig taong). NEUTWVIKA pEUCTA.
Kwnuartikn meplypadr vypwv (Euler, uhik mapdywyog D/Dt, ypaupég pong). Medio taxutntag Kot
otpoBilopoc. Emtdyuvon. E€lowon ouvéxetag palag. Acupmieoto vypd. AplOudc Mach.

Auvapikn I6avikol Peuotol: MetaBoAr oppng kat evepyetag, E€icwan Euler kat Bernoulli,
Y&pooTtartikr Locoporia. AplBuog Froude Kot cUVTEAESTAG Ttieong. MaKPOGKOTILKOL Kol TOTILKOL VOOL
Slatripnong. Oswpnua Reynolds (Oykog cuUOTAUATOG Kol Oykog eAéyxou). Edappoyec.

AoTpOBIAn Por. Pory SuvauikoU ( Baolkég NyEG pong, por YUpw armod TNYEG 1 cwata. )

Oswpnua kukhodopiag Kelvin, eficwon Laplace, Mpappés otpofilicpol. Dawvopevo avuwong
Magnus pe epapUOYEC KAl HOyVNTOOTATIKO avaAoyo. YSpoduvaptkn pdla. Por os pf adpavelakd
ocuothuata, Suvaun Coriolis, por Baduidag.

I€EwSKA Pon: ALOTUNTIKN TAON, TAVUOTEG TAONG Kal puBuol mapapopdwonc. I€EwdIKEG SUVAELG.
AplBudg Reynolds. E€iowon Navier-Stokes kot ebapuoyég oe oTpwTh por. Aldxuon otpofiAlopou.
Epriuotikiy pony kat ebappoyég (pon) oe kUAwSpo, TMAAKeG KTA.). Pory Stokes yupw amd odaipa .
Oeppoduvaptkn LEwdoug pong.

Eldikd kepalata: Ataotatikn avaluon, adiaotatol aptbpoi, Bswpnua Buckingham kot edpappoyec.
JTPOBIALOUOG Kal SLAVUCHATIKO SUVOULKO TaxUTNTAG. MNYEC 0TpoBIALOUOU.

2TpoPBLhog Rankine kat Burgers. ATtAG povtéAo avepootpofihou. ANAnAentidpacn otpoBilwy.

OploKkA OTpwHATO yla oTPWTA por Kot AUon Blausius. Alaxwplopog pong. TupPn. MeLPAUOTIKEG
TEXVIKEG XAPAKTNPLOKOU ponG. Aotabela kat pevpata petadopag. Dawopeva Awdxuong. Kopata
ermudaveiag (oplakég ouvOnkeg, Slaomopd, KUpato Boputntag, eVOOETMIPAVELEG, HUN YPOLULKA
kOpata). Kbpota Toouvaul. Tuprielopevo uvypo (looBepuikn kot adtafatikn por), Kbuata os 1-
Slaotaon, Kbpata Ayou.

Edappoyn: (6 wpeg,  xpoévou ETUTPETOVTOG) oe éva omd T  TOPAKATW:
Qkeavoypadia, lewduaikn pon, Atpoodatpikr por , TUPPN Kal xAog.

(4) AIAAKTIKEZ kat MAOHZIAKEEZ MEGOAOI - A=IONOTHZH

TPOMNOZ NAPAAOZHZ | Npdowrmno pe mpdowno
Mpdowrto ue npéowro, E§ anootaoews
eknaibevan KA.

XPHZH TEXNOAOTFIQN | Emkowwvia pe Toug GoltnTéG PEow LoTooeASag Labnuatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprion T..E. otn AtbaockaAia, otnv
Epyaotnpiakn Exnaibeuon, atnv Emtkovwvia
UE TOUG (POLTNTES
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OPIFANQZzH AIAAZKAAIAZ
Mepypdpovtal  avaAuTikd o0 TPOToG Kot . .

: i : ®ddprog Epyacia
uedobol bbaokaliag. Apaotnpiotnta pTO¢ PV ¢
AaAéelg, Seuwvapla, Epyaotnpiakn Aoknon, Eaunvou
Aoknon  [lebiou, MeAétn &  avdAuon AlohEgelg 52
BiBAoypagpiag, ®@povriatripto, Mpaktikn ETE'L}\UOI] ackr']oswv 13

(Torto9€tnon), KAwikn Aocknon, KaAAirexviko -
Epyaotriptlo, Aabpaaotikn Stbaokalia, MeAetn 85
EKmaSeuTIKEG EMLOKEYELS, EKTOvNon UEAETNG
(project), Zuyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypdpovtal ot wWpeg UEAETNG TOU @owTnth
yla kade padnotakn Spaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG TUUPWVA

UE TIC apXEG Tou ECTS
YUvolo Mabrpatog 150
AZIONOTHZH ®OITHTQN | H aglohdynon yivetat ot eAANVIKA.
Mepwypagpn e Sladkacias agioAdynong H BaBpoloyia TPOKUTITEL O TOV OTADULIOUEVO HECO OPO

TWV EMUEPOUG BaBuwV:
Mwooa AéoAdynang, MéBobdot a&loAdynang, uepoug By

Alauoppwtikr 1 Suunepaocuatikl, Aokyuaoio
MoMarAic  Emdoyric, Epwtricerc Sovrounc | ACKNOELG: 25%

Anavtnong, Epwrtrioelg Avdrtuéng Aokwiwv, | Mpdodoc: 25%

’Erri/\uon I'lpo6/\nuo't’rwv, I'poum?’ Ep;’/aaia, TS?\LKr'] VPOUTTﬁ eEéraon: 50%.
ExOeon / Avagopd, [lpowopwkn Eétaon,
Anuéota Mapouvoiaon, Epyaotnpiakn Epyaocia,
KAwiknp  E&taon Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aéloAoynang kat eav kat tou givat npooBdaotua
Q70 TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAwoypapia:

N. ®Autlavn, Eloaywyn otn Mnxavikn Twv Pevotwyv. Ekdooelg KaAAuTog

N. OAutlavn, InUelwoelg YSpoSuvapLkng

Frank M. White, Fluid Mechanics, McGraw-Hill (3rd edition)

R. Aris, Vectors, Tensors, and the Basic Equations of Fluid Mechanics, Prentice-Hall, 1962.
Pozrikidis, Little Book of Streamlines, Academic Press, 1999.

J. Acheson, Elementary Fluid Dynamics, Clarendon Press, 1995

T. E. Faber, Fluid Dynamics for Physicists, Cambridge University Press, 1995

F.M. White, Viscous Fluid Flow, 3rd Edition McGraw-Hill, Inc. (2005)

D.J. Tritton, Physical Fluid Dynamics, 2nd Edition Oxford University Press, 1988.

A. R. Paterson, A first course in Fluid Dynamics, Cambridge University Press (1983).
G.K. Batchelor, An Introduction to Fluid Dynamics, Cambridge University Press (2000).

- JuvaQrn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-406

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-406 | SEMESTER | SPRING
COURSE TITLE | Introduction to Fluid Mechanics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the

whole of the course, give the weekly teaching hours and the total credits HOURS
Lectures 4
Exercises 1

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

Recommended:

®-101 General Physics I®-102 General Physics Il
®-112 General Mathematics Il (Vector Calculus)

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/node/3114

https://eclass.physics.uoc.gr/courses/PH406/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

> Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area
® Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

Understand the kinematics of fluids

Understand fluid dynamics and viscous flow

Know basic applications of hydrodynamics to real physics problems
Solve complex physical problems

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
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Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...
Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

Basics and kinematics: Fluid properties and forces. Continuum model and velocity field. Euler and
Lagrange description. Kinematics and material derivative. Continuity of mass.
Incompressible fluid and conservation of momentum (Euler) and energy (Bernoulli and
extensions).

Potential Flow. Kelvin Theorem (conservation of circulation) and Magnus phenomenon (lift).
Hydrodynamic mass. Flow in non-inertial systems (Coriolis force, gradient flow). Reynolds
Theorem. Viscous flow

Stress and rate of strain tensors. Viscous forces. Laminar flow.

Navier-Stokes equation and applications in creeping flow. Vorticity diffusion. Stokes flow around a
sphere.

Thermodynamics of viscous flow.

Dimensional analysis, Buckingham theorem, dimensionless numbers and

applications.

Vorticity sources and vortex models and interactions.

Boundary layers and flow separation. Turbulence flow and experimental techniques of flow
characterization.

Instabilities and convection. Diffusion.

Surface waves ( gravity and interface). Nonlinear waves. Tsunami waves.

Compressible fluids (isothermal and adiabatic flow). Waves in 1-dimension. Sound waves.
Applications (4 hours, if time permits) to one of the following :
Oceanography, Geophysical flow, turbulence and chaos.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through the course website

COMMUNICATIONS TECHNOLOGY | and by email
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are

described in detail. Activity Semester workload
Lectures, seminars, laboratory  practice, Lectures 52

ﬁeldvyork, study and analyslis of bib/iqgraphy, Exercises 13

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational Study 85

visits, project, essay writing, artistic creativity,

etc.
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The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of the

ECTS

Course total 150

STUDENT PERFORMANCE
EVALUATION | The evaluation is in Greek.
Description of the evaluation procedure The grading is calculated as the weighted average of the

individual marks:
Language of evaluation, methods of

evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions, | Exercises: 25%
open-ended questions, problem solving, written | NMidterm exam: 25%
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other

Final written exam: 50%

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Frank M. White, Fluid Mechanics, McGraw-Hill (3rd edition, 1994)

R. Aris, Vectors, Tensors, and the Basic Equations of Fluid Mechanics, Prentice-Hall (1962).
Pozrikidis, Little Book of Streamlines, Academic Press (1999).

J. Acheson, Elementary Fluid Dynamics, Clarendon Press (1995).

T. E. Faber, Fluid Dynamics for Physicists, Cambridge University Press (1995).

F.M. White, Viscous Fluid Flow, 3rd Edition McGraw-Hill, Inc. (2005).

D.J. Tritton, Physical Fluid Dynamics, 2nd Edition Oxford University Press (1988).

A. R. Paterson, A first course in Fluid Dynamics, Cambridge University Press (1983).

G.K. Batchelor, An Introduction to Fluid Dynamics, Cambridge University Press (2000).

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-422

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMIMEAO 2MNMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-422 | EZAMHNO ZNOYAQN | EAPINO
TITAOZ MAGHMATOZ | stoelwdn SWHUATLO KAt AUVAHELS

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG AITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AlaAgsic, Epyaoctnplakéc AoKrAoets KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVEOVTAL EVLALA YLO TO CUVOAO TOU Uaduatog MONAAE2
avaypayte ti¢ eBdouadlaics wpes Stdaokadiag kat To oUVoAo Twv BIAAZKANIAZ
TUOTWTLKWY UOVASWV
Alalé€elg 4 6

MpooV¥éote oepéc av xpelaotel. H opyavwan dtdaokaliag kat ot
OLOAKTIKEC UEGOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(5).

TYNOZ MAGHMATOZ | B

yevikou unoBadpou,

£L6LkoU uroBadpou, elbikevuang

VEVIKWV YVWOewV, avamrtuéng Seélotitwv

NPOAMAITOYMENA MAOHMATA: | OXI

TAQ2IA AIAAZKAAIAZ kat | EAANviKA kot AyyAKn
EZETAZEQN:

TO MAOHMA MPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH422/
MAOHMATOZ (URL) | https://www.physics.uoc.gr/el/courses/3115

(2) MAGHZIAKA AMOTEAEZMATA

Ma6Onolakd AnoteAéo oo
Meptypdpovral Ta padnoLaKd AmOTEAEGUATA TOU UoTUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAnAou emutédou mou Ja AIOKTIIOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKANpwon Tou UadiuaTog.
SuuBouleuteite to lMapaptnua A
> Meptypacpn tou Emunédou twv Madnolakwyv ATtoTEAEoUATWY yla KAJe Eva KUKAO armoudwv ouupwva pe to MNMAaioto
Mpoooviwv tou EupwrniaikoU Xwpou Avwtatng Ekmaibevong
> Meptypapikol Asikteg Emuneédwy 6, 7 & 8 tou Eupwniaikou lMAataiou Mpoooviwy Awa Biou Madnaong kat to lNMapdaptnuo B

O MeptAnmtikds 08nyo¢ auyypaprc Madnotakwv AltoTeEAeoudTwy

Me tnv entuxf ohokApwon tou pabnpatog o pottntric/Tpla Ba sival os Béon:

*  Nayvwpllel v Lotopikr] €€€ALEN TNS Bewplag Twv oToELWS WV CWUATISIWVY Kol TwV
dopéwv Twv SuvApEwY

*  No KaTavoel Th ox€on METOEY TWV CUMUETPLWV ,TWV OMASWY KAl TwV VOUWV Slatipnaong

®*  No yvwpilel TO HOVTENO TWV KOUGPKG

*  Na kavel Bswpla Satapoywv KoL va KAVEL CUVOPTNOLOKH OAOKAPWON

®* Na Xpnollomolel Tov Xpuoo kavova Tou Fermi toug kavoveg tou Feynman, tnv e€iowon Dirac

®*  Na propei va Aboel cUvBeta mpoBARUATA TAVW OTA OTOLXELWSN CWHATLL

FeVIKEG IKaVOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWE QUTEG aVaypa@ovTaL 0TO
Mapaptnuo AutAwuarog kot napatidevral akoAoUBwc) oe mota / TOLEG ATTO AUTEC AITOOKOTTEL TO PAdnua;.
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B5. Mepypappota Mabnuatwy
Avadnitnon, avaiuan kat cuveaon Sebougvwy Kat SxebLaouog Kat Slaxeiptan Epywv
TIANPOWOPLWVY, UE TN XPHON KoL TWV AmapaitnTwV 2eBa0UOG OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTN T
TEXVOAOYLWV JeBaouog oto puatko meptBaiiov
lMpooapoyn o€ VEEG KATAOTATELG Ertibelén kowvwvikng, emayyeAuatikrg kat ndkrg umevBuvotntag
AnYn aropacswv kat evato¥noioag oe Jéuata puAou
Autovoun epyaaia AOKNON KPLTLKIG KOl QUTOKPLTIKAG
Ouadikn epyacia Mpoaywyn t¢ EAeUTepNGS, SNIULOUPYLKIG KaL ETTAYWYLKIG OKEYNG
Epyacia oe Stedvég neptBaAlov
Epyacia og Slemiatnuoviko neptBailov AMeg...
Mapdywyrn VEwV EPEUVNTIKWVY LOEWV

AvTlUeTWTTLON OUVOETWV TIPOBANUATWY

Avarmntuén NG EMLOTNUOVLKNAG OKEPNG

Xpron tng BLBALOBNKNG Tou mavemioTniov Kat ToAAamAwY BLBALOypadLKWY Ttywv
AvaliTnon Tnywv, TPOCOUOLWOEWVY KoL NAEKTPOVLKWY padnudtwy armd to dtadiktuo
Anploupyio CNUELWOEWYV KaL AUTOVOUNG LEBOSOU PeEAETNG

Juvepyacio og opadeg

YAomoinon EpEVVNTLKWY EPYACLWV

Alayxeiplon tou xpdvou Kal TpoBeapLwyY

(3) NEPIEXOMENO MAGHMATOZ

* Opadeg Tng Zwpatdlakng Quotkng. Avackomnon Bewplag opddwv, dAyeppeg Lie, avamapaoTtaoeLg,
KTA

* Qewpla Zkedaong KAaootki-KBavTiki-ZXETIKLOTIKN

* Nelpapatika Mey€bn. PuBpuol dtaomaong, xpovog nUIwnG, SLATOUEC, KTA

* Eloaywyn og umtoAoyLlopouc KBavtikng Oswplag MNediou. Oswpla Slatopoywv, TUvaptnoLoKn
olokAnpwan, kavoveg Feynman, Anelplopol, omv 0, 1/2, 1

* To KaBepwpévo Mpotumo loxupwv-HAekTpo-AcBevwv alnAemibpdoewv. Ta cwuatidla,
AuBopuNTO OACLUO CUMUETPLaG, uTtoAoyLlopol og emtinedo 6€vEpou (tree order)

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI — AZIONOTH:H

TPOMOZ NAPAAOZHZ | Mpoowmo Le MTPOCWIo
Mpoowro ue npoowrno, EE amootaoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkolwvwvia pe Toug GpoltnTEG HECw LoTooEALSaG LaBnpatog

ANAHPO®OPIAZ KAI ENIKOINQNIOQN | kot péow email.
Xprion T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Eknaibeuvon, otnv Emkowwvia
LLE TOUG (POLTNTEG

OPFANQZH AIAAZKANIAZ , @dprog Epyaciog
Meplypdpovtal  avaAuTikKdE O TPOTOG Ko Ap aotnplotnta Efa u n vou
uedobot Stbaokaiog. AloME€eLc =

AaAéewg, Zepwvapla, Epyaotnplakr Aoknon,
Aoknon  [leSiou, MeAétn &  avdiuon MeAétn 98
BiBAoypagpiag, @povriotrplo, Mpaktikn
(TortoO¥€tnon), KAwikn Aoknon, KoaAAitexviko
Epyaotripto, Aadpaotikn SLdaokalia,
EKTTOUOEUTIKEG ETILOKEWELG, EKTTOvnon WEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwweyvikn Snutoupyia, KA.

Avaypdpovtal ol Wpeg UEAETNG TOU @OoLTNTH
yla kade padnotakn Spaotnplotnta kadwe Kot

oL WPEG un kaBodnyouuevne UEAETNG aUUPWVA SUVOMO Maer']uaroq 150
UE TLG apxEG Tou ECTS
AZIONOTHIH OOITHTQON
Meptypapn e Stabikaciog agioAdynong H a&loAdynon yivetatl ota eAAnVIka Kot ota AyyAtkd. Ot
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Mwooa AéoAdynong, MeéBobdot a&loAdynang,
AlQUopQWTIK 1) SUUMEPAOUATLKY, AoKiuaoia
MoAdardric  Emidoyris, Epwtrioelg  Zuvroung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Enidvon  [lpoBAnudtwy, T[pant)y Epyaoia,
Exeon / Avagopd, [Mpogopikry Eéctaon,
Anuooia Mapouoiaan, Epyactnpiakr Epyaocia,
KAwikn  E&taon Aodevoug,  KaAAteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd mpooSLOpLOUEV KPLTHPLA
aloAdynanc kat eav kat mou givat mpooBaotua
Q70 TOUG (POLTNTEG.

doutntég e€etalovral kat aflodoyoUvTtal yparmtd oTo TEAOG
Tou e€apnvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

INUELWOELG AlaAEEewV

“Elementary Particle Physics - The Standard Theory”, J. lliopoulos and T. N. Tomaras (Oxford, 2021)
“Introduction to Elementary Particles”, David Griffiths (Wiley-VCH 2004)

“Introduction to High Energy Physics”, D.H. Perkins (Addison-Wesley, 1982)

“Facts and Mysteries in Elementary Particle Physics”, M. Veltman (World Scientific, 2003)

- Suvaprn EMOTNUOVIKA TTEPLOSLKA:

MOAIM NANENIZTHMIOY KPHTHZ

387



B5. Mepypappota Mabnuatwy

Tunpa Quokng

COURSE OUTLINE ®-422

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | d-422 |

SEMESTER | SPRING

Elementary Particles and Fundamental Forces

COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TE:})C{IJ—I;I;IG CREDL
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION | Greek and English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH422/

https://www.physics.uoc.gr/el/courses/3115

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.

Consult Appendix A
()

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework

of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

® Describe the historical evolution of the theory of particle matter and forces
® Understand the relation of symmetries, groups and conservation laws

® Describe the quark model

® Do perturbation theory calculations and functional integrations

® Use Fermi golden rule, Feynman's rules, Dirac’s equation

®* Be able to solve complex problems of elementary particle physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations Respect for the natural environment
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Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

* Groups for Particle Physics. Review of group theory, Lie algebras, representations, etc

* Scattering Theory Classical-Quantum-Relativistic

* Experimental Observables. Decay rates, lifetimes, cross-sections, etc

* Introduction to Quantum Field Theoretic computations. Perturbations theory, Functional
integration, Feynman rules, Infinities, spin 0,1/2,1

* The Standard Model of Strong-Electro-Weak interactions. The particles, Spontaneous symmetry
breaking, tree order computations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail.
Lectures, seminars, laboratory practice, StUdy 98

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of

the ECTS

Course total 150

STUDENT PERFORMANCE | Evaluation is done in both Greek and English. Students are

EVALUATION | examined and their performance evaluated based on a
Description of the evaluation procedure written final exam.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
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given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Course notes

“Elementary Particle Physics - The Standard Theory”, J. lliopoulos and T. N. Tomaras (Oxford, 2021)
“Introduction to Elementary Particles”, David Griffiths (Wiley-VCH 2004)

“Introduction to High Energy Physics”, D.H. Perkins (Addison-Wesley, 1982)

“Facts and Mysteries in Elementary Particle Physics”, M. Veltman (World Scientific, 2003)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®©-442

(1) TENIKA
IXOAH | OETIKQN KAl TEXNOAOTIKQN EMIZTHMOQN
TMHMA | OYsIKHS
EMINEAO ZMNOYAQN | NPOMTYXIAKO
KQAIKOX MAGHMATO: | ©-442 | EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAOHMATO2

Quotkn ZUPTUKVWHEVNG YANG

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QAITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuartoc .. AlaAéslg, Epyaoctnplakég AoKroelc KA. Av ol QPES NIZTQTIKEZ

TILOTWTIKEG UOVASEG QTOVELOVTAL EVIAIA

avaypayte ti¢ eBdouadlaicc wpes Stdaokadiag kat To oUVoAo Twv
TUOTWTLKWY LOVASWV

yla To 6UVOAO TOU UadnUaTOG AIAASKAAIAS MONAAE2

Alalé€elg

MpooVYéote oepéc av xpelaotel. H opyavwaon dtdaokaliog kat ot

SLbaktikec uedodol mou xpnaotuomolovvia

(5).

L TTIEPLYPAPOVTAL AVUAUTIKE OTO

TYNOZ MAGHMATOZ | B
yevikou urtoBadpou,
£L61koU unoBadpou, elbikeuong,
VEVIKWV YVWOEWV, avarmtuéne Seélotitwv
MPOAMNAITOYMENA MAGHMATA: | OXI
TAQZZIA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA NMPOZM®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3116
MAGHMATOZ (URL) https://eclass.physics.uoc.gr/courses/PH442/

(2) MAGHZIAKA ANOTEAEZMATA

MaOnolakd AoteAéopoto

Mepypapovral Ta HadnoLaKd AmOTEAETUATA TOU UOIUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG KaTaAAriAou

ENMUTESOU TTOU Tot ATTOKTI)TOUV OL (POLTNTES UETA.
SuuBouleuteite to lMapaptnua A

TNV ENLTUX 0AOKANPpWaon ToU UaSHUATOG.

o Meptypacpr) Tou Emutédou twv Madnotakwyv AToteAeoudTwy yLa kade Eva kUkAo omoudwy aUupwva e to MAaioto

lMpoadvtwv tou Eupwnaikou Xwpou Avwtatng Eknaibevong

. Meptypapikoi Agikteg Emunédwv 6, 7 & 8

tou Eupwriaikov lMAataiou Mpoooviwv Awa Biou Madnaong kat to Mapaptnuo B

o MepiAnmntikég 08nyog ouyypapric Madnolakwy AroteAeoudtwy

Na yvwpilel mwg petaBaArlovral oL xn

ULKEC LBLOTNTEG TWV OTOLXELWV TOU TEPLOSLKOU TTVOKQ,

Ta 16N TWV XNUKWY SECUWV TIOU oxNUaTti{ouV Kal ta €8N TwWV UALKWV Tou oxnuatilouv
Na ekTlUd pe xprion SLaoTaTikAg avaAluong Ty Taén peyéBouc Twv GUoIKWY PeyeBwvV

TIOU TEPLYPAdOUV T OTEPEQ
Na Stakpivel Ti¢ cuvelodopég otnv Oe

PUOXWPNTIKOTNTO TWV OTEPEWV KAL VAL TLG UTIOAOYLLEL

Na katavoel tn puaoikn evog aepiou nAektpoviwy Kat va SLtakpivel oTig Sladopeg aywywy,

HLOVWTWYV, KoL NULOYWYWV

Na Katavoel Tov TpOTOo TToU oL TIPOCUELEELG EMNPEATOUV TLG LOLOTNTEG TWV NLAYWYWV

Na katavoel tnv onuoacio Tng SINAEKTPLIKAC CUVAPTNONG KoL TPOTIOUG UTIOAOYLOHOU TNG

Na g€nyel TIq payvnTkEG Kal BepUONAEKTPLKES LOLOTNTEG TWV OTEPEWV

Na yvwpilel T eivat n péBodog DFT, To daVOUEVO TNG UTIEPAYWYLUOTNTAG KOL TLG LOLOTNTEC TWV

HAYVNTIKWY UALKWY
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Na yvwpilel kamoleg amo TG mo mpodéodateg e€eAifelc oTov XWpPo ONMwe Ta UeTalAkd, QHE, PT
maetrials, topological insulators, Dirac solids, Weyl semimetals, k.T.A.

Na pmopet va emiAbel ouvOeta mpoPAnpata ou oxetifovral pe tn OUoLkh ZUMITUKVWHUEVNG

‘YAng

FeViKEG IKOVOTNTEG

AauBavovtag urmoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VA EXEL QTTOKTOEL O ITUXLOUXOG (OTTWE QUTEG aVaypa@oVTaL OTO
Mapaptnuo AutAwuartog kot mapatidevial akoAoUBwc) o€ mota / TOLEG ATO AUTEC AITOOKOTTEL TO padnua;.

Avalritnon, avaAuon kat oovOean Sebougvwy Kat SXebLaoUOC Ko SLayeiplan Epywv

TIANPOQOPLWVY, UE TN XPHON KL TWV AmapaitnTwV 2eBaou6G aTN SLOPOPETIKOTNTA Kot OTNV TTOAUTTOALTIOUKOTNTA
TEXVoAoyLwv SeBaouog oto pualko neptBailov

lMpooapoyn o€ VEEC KATAOTATELG Entibelén kolvwvikIG, EmayyEAUATIKNG kat NOKNG

AnyYn anopacewv unevBuvotntag kot evatodnoiag oe Yéuata @uAou

Autovoun epyaaia AOKNON KPLTLKIG KOt QUTOKPLTIKIG

Ouadikn epyaocia Mpoaywyn t™¢ eAeUTepnG, SNULOUPYLKIG KOl ETTOYWYLKIG
Epyacia oe Stedvég neplBaAlov okeYng

Epyaocia o€ Siemiatnuoviko neptBaiiov

Mapdywyn VEwv EPEUVNTIKWY LOEWV ANeg...

AVTILETWTTLON OUVOETWV TTPOPANUATWY

Avarmntuén TnG EMLOTNUOVLKNG OKEPNG

Xprion tng BLBAL0ONKNG Tou mavemotnpiov kot TOAAAAWY BLBALOYpadLKWY TTNywv
Avalntnon mnywv, TPOCOUOLWOEWY KoL NAEKTPOVIKWVY pabnuatwy amnod to dtadiktuo
Anuoupyla oCNUELWOEWVY Kol AUTOVOUNG HeEBSSOU peAETNG

Juvepyaoia og opadeg

YAomoinon EpEVVNTIKWY EPYACLWY

Alayxeiplon tou xpdvou Kat poBeopLwy

(3) NEPIEXOMENO MAGHMATOZ

EnavaAnyn twv akdéAouBwv rou diddaytnkav oto O441:

Mati @ZY; Noto to evdladépov Tng;

Atopa. Meplodikdcg Mivakoag twv otolxeiwv. Mopta, LCAO. Eidn Seouol
KpuotaAAka mAéypata (Ked.1)

Mooodtnteg evdladEpovtog (Ked.1). Ataotatikr avaAuon(Ked. 2)
TaAQVTWOELG TTAEYUOTOG KOL LOVTLKH BEpUOXWPENTIKOTNTA ( TTOAU AETOUEPEG)
HAgkTpoOvLa: NAEKTPLKN aywyluotnta (Ked. 4).

Huwaywyot. Doping (Ked. 6+7)

HAektpovia: MJ, pétalha kat Beppoduvoputkny (Ked. 3).

LCAO (Ked. 6+7).

Néa UAn:

AwnAektpikr) cuvaptnon KA (Ked. 4)

Mayvntikeg 8lotnteg (Ked. 5)

OepuonAekTpLkég toootnTeg (Ked. 5)w Mpadévio (Ked. 7)

Mpoxwpnuéva Bépata (DFT, Tuxaldtnta,

Yriepaywytpotnta, MayvnTtikd UALKA)

MNpoodateg e€ehifelg ( petadAwka, QHE, PT materials, topological insulators, Dirac solids, Weyl
semimetals) etc

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - A=ZIONOTHZH

TPOMNOZ NAPAAOZHZ | Npdowro pe mPdowno
Mpoowro ue npoowro, EE amootdoews
eknalbevan KA.

XPHZH TEXNOAOFIQN | Emkowwvia pe Toug poltntég péow tng mhatdoppag eclass
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
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Xprian T.M.E. otn AlbaokaAia, otnv
Epyaotnpiakn Exknaibevon, atnv Entkovwvia
LE TOUG (POLTNTEG

OPFANQZH AIAAZKAAIAZ

Mepypdpoviat  avaAuTika o0 TPOmoG Kot
uedobdot Stbaokaliag.
AaAéel, Seuwvapla, Epyaotnpiakn Aoknon,
Acknon [ebiou, MeAétn & avaduon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikn Aocknon, KoaAAirexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKmaSeUTIKEG EMLOKEYELS, EKTOvNon UEAETNG
(project), Zuyypan epyaciac / epyaciwv,
KaAAteyvikn dnutoupyia, K.Am.

Avaypdapovtal ot wpeg UEAETNG TOU @oLTnTh
yla kade padnoiakn dpaoctnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG TUUPWVA
UE TIC apXEG Tou ECTS

, ®doprog Epyaciag
Apaotnplotnta Efaprivou
AalEeLg 52
MeAétn 98
YUvolo Mabrpatog 150

AZIONOrHzZH ®OITHTQN
Meptypacpri tne Stadikaoiac aétoAdynang

Mwooa AéoAdynang, MéBobdot a&loAdynang,
Alauoppwtikn 1 Suunepaocuatikl, Aokuuaoio
MoAdarmtAnic  Emidoyrig, Epwtrioelg  Z0vtoung
Anavtnong, Epwtrioelg Avamtuéng Aokuiwv,
Ermtidvon  lpoBAnudtwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuooia Mapouaciaon, Epyactnplakn Epyaocia,
KAk E&taon  Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpooSLOpLOUEVH KPLTHpLa
aloAdynong kat eav kat tou eivat mpooBaoiua
QTT0 TOUG (POLTNTEG.

H aflohdynon yivetat ota eAnvikd. Ot pottntég e€etalovral

Kat a€lohoyouvTal ypartd oTo TEAOC Tou €aprvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAwoypapia:

1. "Enitopn Quotkn Ztepedg Katdaotaong”, E.N. Owovopou, NEK, HpdkAewo 2016

2. «Duoikn Ztepedg Katdotaong», Topog 11 — E. N. Owovépou (Mavemotnplakég EkGooelg Kpntng,

HpdkAelo, 2013).

3. «Quolikn Itepedg Kataotaong», Topog Il — E. N. Owovopou (Mavemiotnuiokeg Ekdooelg Kpntng,

HpdkAelo, 2013).

4. "®uokn Ztepedg Kataotaong”, I. Harald, H. Luth, Emupéleia - petadpaon: 2. Beg
5. «Solid State Physics» — N. W. Ashcroft and N. D. Mermin (Holt-Saunders, New York, 1976)

- Juvagrj EMLOTNUOVIKA TEPLOSIKA:
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COURSE OUTLINE ®-442

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-442 | SEMESTER | SPRING
COURSE TITLE | Condensed Matter Physics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for' separate compone'nts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3116

https://eclass.physics.uoc.gr/courses/PH442/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
> Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
® Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

Know how the chemical properties of the elements of the periodic table vary, the types of chemical
bonds they form and the types of materials they form.

Estimate, using dimensional analysis, the order of magnitude of physical quantities describing solids.
Distinguish and calculate the contributions to the heat capacity of solids.

Understand the physics of an electron gas and distinguish between conductor differences, insulators
and semiconductors.

Understand how impurities affect the properties of semiconductors.

Understand the meaning of the dielectric function and ways of calculating it.

Explain the magnetic and thermoelectric properties of solids.

Know what the DFT method is, the phenomenon of superconductivity and the properties of magnetic
materials.

Know some of the latest developments in the field such as metamaterials, QHE, PT maetrials,
topological insulators, Dirac solids, Weyl semimetals, etc.

Be able to solve complex problems related to condensed matter physics.
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

Work autonomously

(3) SYLLABUS

Direct and reciprocal lattice, primitive cell and first Brillouin zone.
Electronic states in a periodic potential, Bloch's theorem, periodic boundary conditions, Fermi
surface, density of states. Electrons in a weak periodic potential. The tight-binding method, linear

combination of atomic orbitals (LCAO). Phonons. Brief introduction to second quantization. Statistical
mechanics of electrons and phonons. Homogeneous electron gas and the Hartree-Fock method. The

screening effect. Superconductivity and the BCS theory.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communication with students is conducted by email and

COMMUNICATIONS TECHNOLOGY | the eclass e-learning platform.
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 52
described in detail. Stu dy 98

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning

activity are given as well as the hours of non-
directed study according to the principles of the

ECTS Course total 150
STUDENT PERFORMANCE
EVALUATION | The evaluation is in Greek. Students are examined and
Description of the evaluation procedure assessed in writing at the end of the semester.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
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given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

®  “Solid-State Physics: An Introduction to Principles of Materials Science”, I. Harald, H. Luth
(Springer, 2009)
*  “Solid State Physics” — N. W. Ashcroft and N. D. Mermin (Holt-Saunders, New York, 1976)

- Related academic journals:
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NEPITPAMMA MAGHMATOz ®-461

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMIMEAO ZNOYAQN | MPOMTYXIAKO

KQAIKOS MAOHMATOS | {-461 EZAMHNO ZNOYAQN | Xeepwd & Eapwd

TITAOZ MAGHMATOZ | Epyaotrpla Laser kat Movtépvag Omtikng (EAMO)

O€ TEPIMTWON TTOU OL TILOTWTIKES UOVASEG ATIOVEOVTAL OE SLAKPLTA UEPN EBAOMAAIAIEZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

Tou padnuaroc .. AtaAééeic, Epyaotnpiakéc AoKroetg K.ATt. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELOVTAL EVIALN YLO TO OUVOAO TOU UadnUaTOG MONAAEZ
. . ] . AIAAZKANIAZ
avaypayte T eBdouadiaiec wpeg Stbaokadiag kat To oUVOAO TwvV
TUOTWTIKWY UOVASWV
EBSopadlaieg SLAAEEELG KOl TIELPAUATLKEG OLOKNOELG 3 7

(6).

MpocVéate aelpég av xpeLaotel. H opyavwan Stbéackaliac kat ot
SL6aKTIKEG UEGOHOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA OTO

VEVIKWV YVWOEWY, avamtuéng Seélotrntwv

TYNOzZ MAOGHMATOz | B

yevikou uroBadpou,
£L6tkoU unoBadpou, eLdikevang,

MPOAMAITOYMENA MAGHMATA: | OXI

FNQzZA AIAAZKAAIAS kot | EAANVIKA
ESETAZEQN:

TO MAOHMA NPOZMEPETAI ZE | OXI

@®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3170
MAGHMATOZ (URL) | hitps://eclass.physics.uoc.gr/courses/PH461/

(2) MAGHIIAKA ANOTEAEZMATA

Jup
[ ]

MaBnolakd ArntoteAéopata
Mepypdpovtal Ta padnoLaKa AITOTEAETUATA TOU UOONULOTOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAnAou emutéSou mou Ja amoKTOOUV OL (POLTNTEG UETA TNV ETLTUX 0AOKANPWON TOU UAGHUATOG.
BouAeurteite to Mapaptnua A
Meptypapr tou Emunedou twv Madnotakwy ATTOTEAECUATWY pLa KaJe Eva KUKAO amoudwv oUupwva pe to MNMAaioto
Mpoagdvtwv tou Evpwnaikot Xwpou Avwtatng Eknaidevang
Mepypapikoi Agikteg Emunédwy 6, 7 & 8 tou EvpwnaikoU MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapdaptnua B

MepiAnntikog 08ny6g ouyypaprc Madnolakwv AoteAeoudtwy

Me tnv erutux ohokAnpwon Tou pabnuoatog o dotntic/tpla Ba eival os Béon:

Na propel va eKTLUNOEL TO OPAANLATA TTOU UTIELGEPXOVTAL OTLG UETPNOELS

Na prmopei va KATaoKEUAOEL KOl VoL LETPHOEL BAGLIKEG OTITLKEG SLATAEELG

Na katavonoel Ta Bacikd GatvOUEV TNG OTTTIKAG

Na xpnoLomoLel Ta BaoIkd 6pyava TNG MELPAUATIKAG GUOLKAG

Na eKTLUA TOUG TTOPAYOVTEC TTOU ETINPEATOUV T AMOTEAECUATA EVOC TIELPAATOG

Na cUYKpIVEL TG BEWPNTIKEC TOU YVWOELS LIE TA ATTOTEAEGLOTA TOU TIELPAUOTOG

Na xpnotuomolel Ta epyaAeia mou amattouvTal yla va enefepyacia kat ypadikn
QVamapAcoToon MEPAUATIKWY S€60UEVWV

Na avamtiéel TNV IKAVOTNTA TOU 0Th cuyypadr avadopwy LLE EMLOTNUOVIKH opBoTnTa Kal
cadnvela

Na avamtugeL TNV KAVOTNTA KaL Vo EKTTOULSEUTEL 0TNV MAPOUCLACH TWV ATOTEAECUATWY TOU
OE EMLOTNUOVLKO KOO
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FeviKEG IKOVOTNTEG

AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG QLUTEG aVaypa@ovVTaL OTO
Mapaptnua AutAwuatog kot mapatidevral akodoUBw ) oe mola / MOLEG A6 AUTEG AITOCKOTEL TO UAdnua;.

Avadhtnon, avaiuon kat cuvieon Sebopuévwy Kot 2xebLaouog Kat Staxeiptan Epywv

TANPOYOPLWY, UE TN XPON KAL TWV amapaitnTwy JeBaoog 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTOL
TEXVOAOYLWV JeBaouds ato uaotko rteptBaAlov

lpooapoyr o€ VEEG KATAOTAOELG Emti&elén kowvwvikng, emayyeAuatikriG kat nBikrg umevBuvotntag
AnyYn anopacewv kat evatonoiag oe Yéuata puAou

Autdévoun epyaoia A0KNON KPLTLKIG KoL QUTOKPLTIKAG

Ouadbikn epyacio Mpoaywyn e EAeUTEPNS, SNULOUPYIKIG KOl ETTAYWYLIKNG OKEYNG
Epyaocia o€ 6tedvég meptBdAdov L.

Epyaoia o€ blemiatnpuoviko neptBailov AMeg...

Mapdywyn VEwV epeuvnTkwY I6EWV ..

Opadikn epyacia

Katapeplopodg epyactwv

Avalntnon, avaiuon kot cuvBeon 6eSopévwy Kat TTANPOPOPLWY, UE TN XPHON KL TWV amopaitnTwy
TEXVOAOYLWV

Epyaocia o€ Slemiotnpoviko reptBaiiov

Avalntnon Kol eKuabnaon KavoUpyLwv UTIOAOYLOTIKWY EpyaAEiwv

YAomoinon EMOTNOVIKWY EPYQCLWV

Alaxeiplon xpdvou kat mpoBeopLwv

IKavOTNTA MAPOUGCLOONG ETILOTNUOVIKWY OTOTEAECUATWY

(3) NEPIEXOMENO MAGHMATOZX

Nepdpara:

DBopLopog emayopevo amno Laser (LIF)Texvikég MOAUDACUATIKAG QMEKOVIONG
Edappoyég Omtikng Metpoloyiag (Stayvwaon douikn aptidtntag)

Edbappoyég okédaong Raman oe £pya MoAtiotikng KAnpovoutdg

TEXVIKEG XOpoKTNPLOUOU LALKWV (AFM, Mpodlopetpia Kot OMTIKES LELOTNTEC)
Edappoyég daopatookormiag umeplwdoug-opatol

Omtikeg tveg, DWTOVIKA UALKA, ALATAEELG

Texvikn pump-probe-MeAéTn Taxewv Slepyaoiwv

OWTOKATAAUTLKN Amodopnon pUMWY UE TN Xprion 08eLdiwv PETAAAWY
Navotexvoloyia,, vavodounuéva UAKA Kal EpapUOYES

Qaopatookornio ekmounig mAdouatog (LIBS)

Emudavelakég emefepyaciec-Avantuén AETTWY UPEVIWY e Laser
Emidavelakég emefepyaoieg-BLOULUNTIKEG EMLDAVELEC

BLo-UALKA — MNXavLKN LOTWV

Blo-latpikég edapuoyeg Laser-Mn ypappika pawvopeva-OOoplopndg kat amelkoviong BLOAOYIKWY
Selypdtwy

Blo-latplkég edpappoyEC Laser-OmTikoakoUuaTIKY UIKPOOKOTTia

Edappoyég Lase atnv avadelen tng MoAttiotikng KAnpovoulag

METPNTIKEG TEXVIKEG KBOAVTLKWY UALKWV

4D ekTUTIWON LKPLWUATWY UE Xprion Laser yia Bloiatpikég ebapuoyEg

Mn YPOUULK HLLKPOOKOTILOl VOIVOKPUOTOAAWVY

(4) AIAAKTIKEZ ke MAGHZIAKEEZ MEGOAOI — AZIONOMHEH

TPOMOZ MNAPAAOZHZ | MpOowWTO UE MTPOCWTIO
lMpoowro pe npéowrno, EE amootdoews
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprijon H/Y ywa avaluon dsdopévwv.

NAHPO®OPIAZ KAI ENIKOINQNIQN | Emikowvwvia pe Toug dpoltntég Héow LoTtooeAibag padruatog

Xprion T.11.E. ot Abaokadia, otnv | kol péow email.
Epyaotnpiakn Ekmaideuan, otnv Emkowwvia
LLE TOUG (POLTNTEG

OPFANQSH AIAAZKANIAS Apaatnpiétnra | ®oproc Epyacioc |

Meplypdpovral  avaAuTikd 0 TPOMoG Kol
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uedobot Stbaockaliag.

AaAééelg, Sepwapla, Epyaotnpiakry Acknon,
Aoknon  [lebiou, MeAétn &  avdAuon
BiBAoypapiag, @povriotrplo, Mpaktikn
(Tormto¥€tnan), KAwwkn Aocknon, KaAArexviko
Epyaotripto, Awabpaotikn SLbaokalia,
EKTIOULOEUTIKEG ETILOKEWELG, EKTTOVNON UEAETNG
(project), Zuyypacn epyacias / epyactwv,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdpovtal oL wpes UEAETNG TOU @olTnth
ya kade padnolakn SpactnpLotnta kadws Kot
oL WPEG Un KaBodnNyoUUEVNG UEAETNG CUUPWVAL
UE TLG apxeG Tou ECTS

Eéaunvou
EBSopadilaieg Slahéelg 40
Epyaotnplakn Aoknon 20
Mpoetowuaacia avadopwy 80
Mpoetolaaoia mapouaoiag 35
YUvolo MaBrpatog 175

AZIONOrHzZH ®OITHTQN
Meptypacpn tng Stadikaoiag aéloAdynong

Mwooa A&oAdynong, MéBobdol a&loAdynong,
ALlUopPWTLKY 1) SUUTIEPAOUATLKY, AoKuaaia
MoAAarArig  Emidoyrig, Epwtriogls Suvtoung
Anavtnong, Epwrtrioeis Avamtuéng Aokuiwy,
Emtiduon  lpoBAnudtwy, [pant) Epyaoia,
Exdeon / Avagopd, [pogopikr E&taon,
Anudota Mapouoiaon, Epyaoctnpiakn Epyaoic,
KAwikn  Eéétaon AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AAAeg

Avapépovtatl pntd TpooSLOPLOUEVA KPLTHPLL
aéloAdynong kat eav kat mtou eivat mpooBaoiua
Q7O TOUG (POLTNTEG.

H afloAoynon yivetal ota eAANVIKA, Kol ol SLHAEEELG
Tipaypatonolovvtal kdbe Tetdptn otig 15.00-17.00. Ot
doutntég mapadidouv melpapatiky avadopd HETA TNV
€KTIOVNON KABE melpdpatog n omola Baduoloyeital amno tov
TIELPAATLKO UTIEUBUVO (XpOvog tapadoon Ewg 14 nuépeg)
—50% tou Babuol. Katd tnv oAokANpwon Twv MEPAUATWY
oL $oLTNTEG ETUAEYOUV VA EPYACTNPLOKO TIEIPAO TIPOG
napouciaon (1243 Aemtd) kot Babpoloyolvtal anod tov
Sibaockovta Tou pabnpatog Ap. E. Stpatdkn — 50% tou
BaBuou. Ztov dottntn amovépovtal 7 AM Katd Thv emLtuyia

Kol Twv 2 mpoavadepopevwy otadiwv

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

1. «Omtikn kot Aélep» - M. Young - Navemiotnuiakeg EkSooelg E.M.IM.

2. «Mabriuata Ontkig» - Nwpyog AonuéAAng - AplototéAeto MNaveniotiuo Oecoahovikng

3. Hecht, Optics, Addison Wesley

4. Fowles G. R., Introduction to Modern Optics, Dover
5. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
1. Nature Photonics

2. Optics Letters

3. Biophotonics
4. Applied Phys A and B
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B5. Mepypappota Mabnuatwy
COURSE OUTLINE ®-461
(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-461 | SEMESTER | Winter & Summer
COURSE TITLE | | aser and modern optics workshops
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are TEACHING CREDITS
awarded for the whole of the course, give the weekly teaching HOURS
hours and the total credits
Weekly Lectures and Laboratory Exercises 3 7

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

B

PREREQUISITE COURSES: | NO
LANGUAGE OF | GREEK
INSTRUCTION and
EXAMINATIONS:
IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH461/

https://www.physics.uoc.gr/el/courses/3170

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

Consult Appendix A
L]

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications

Framework of the European Higher Education Area

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
®  Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

®  Estimate the errors involved in the measurements

®  Construct and measure basic optical devices

® Understand the basic phenomena of optics

®  Use the basic instruments of experimental physics

®  Evaluate the factors that affect the results of an experiment

®  Compare his theoretical knowledge with the results of the experiment
® Use of the tools required to process and plot their experimental data

® Develop their ability to write reports with scientific accuracy
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* To develop the ability and to be trained in the presentation of his results to a scientific

audience
General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?
Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment
Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues
Working independently Criticism and self-criticism
Team work Production of free, creative and inductive thinking
Working in an international environment ...
Working in an interdisciplinary environment Others...
Production of new researchideas ...
Teamwork
Work sharing
Test and learn new computer tools
Search, analysis and synthesis of data and information, using the necessary technologies
Implementation of scientific reports
Work in an interdisciplinary environment
Search and learn new computing tools
Implementation of scientific works
Handle deadlines
Ability to present scientific results
(3) SYLLABUS
Experiments:
Laser Induced Fluorescence (LIF) Multispectral imaging techniques
Applications of Optical Metrology (diagnosis of structural integrity)
Applications of Raman scattering in Cultural Heritage projects
Materials Characterization Techniques (AFM, Profilometry and Optical Properties)
Applications of UV-Vis Spectroscopy
Optical fibers, Photonic materials, Devices
Pump-probe technique - Study of fast processes
Photocatalytic degradation of pollutants using metal flakes
Nanotechnology,, nanostructured materials and applications
Plasma emission spectroscopy (LIBS)
Surface treatments-Development of thin films with Laser
Surface treatments-Biomimetic surfaces
Bio-materials — Tissue engineering
Biomedical applications Laser-Nonlinear effects-Fluorescence and imaging of biological samples
Bio-medical applications Laser-Optoacoustic microscopy
Applications of Lase in the promotion of Cultural Heritage
Measurement techniques of quantum materials
4D printing of scaffolds using Laser for Biomedical applications
Nonlinear microscopy of nanocrystals
(4) TEACHING and LEARNING METHODS - EVALUATION
DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.
USE OF INFORMATION AND | Use of computers
COMMUNICATIONS | Communication with the students through the web site of
the course and through e-mail
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TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with students

TEACHING METHODS
The manner and methods of teaching are
described in detail
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography, tutorials, placements,
clinical  practice, art  workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Activity Semester workload
Weekly Lectures 40
Laboratory exercise 20
Report preparation 80
Presentation preparation 35
Course total 175

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem  solving, written  work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek, and the lectures are held
every Wednesday at 15.00-17.00. Students submit an
experimental report after each experiment is completed
which is graded by the experimenter (delivery time up to 14
days) — 50% of the grade. At the end of the experiments, the
students choose a laboratory experiment to present (12+3
minutes) and are graded by the course teacher Dr. E.
Stratakis — 50% of the grade. The student is awarded 7 ECTS
upon successful completion of both above-mentioned stages

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hecht, Optics, Addison Wesley

2. Anastasakis E, Contemporary Experimental Optics, NTUA Publications

3. Fowles G. R., Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Related academic journals:
1. Nature Photonics

2. Optics Letters
3. Biophotonics
4. Applied Phys A and B
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NEPIFPAMMA MAGHMATOS ©-467
(1) FENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMOYAQN | MPOMTYXIAKO

KQAIKOZ MAOHMATOz | ©-467 EEAMHNO 2MNOYAQN | EAPINO

TITAOZ MAGHMATOZ | Atoutkr, Moptakr] kat Otk Quaotkn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKES UOVADEG ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAéési, Epyaoctnplakéc Aokroetg K.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVEOVTOL EVLALA YLO TO CUVOAO TOU puadiuatog MONAAEZ
p - g : AIAAZKANIAZ
avaypayte ti¢ eBSouadiaiec wpeg Stbaokaliag kat to cUVoAo Twv
TUOTWTIKWY UOVASWV
Alalé€elg 4 6

MpooV¥éate oepéc av ypelaotel. H opyavwan dtdéaokaliag kat ot
SLbaKTikEC uEG0SOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA GTO

(6).

TYNOz MAGHMATOZ | B

yevikou uroBadpou,

eL6ikoU unoBadpou, ldikevang,

VEVIKWVY YVWOEWY, avantuéng Se€lotrtwv

MPOANAITOYMENA MAGHMATA: | KBavtounxavikn |

FAQEZA AIAASKAAIAS ko | AyyAwn
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.physics.uoc.gr/courses/PH467/
MAOHMATOZ (URL) | hitps://www.physics.uoc.gr/el/courses/3066

(2) MAGHZIAKA AMOTEAEZMATA

MaBnolakd ArtoteAéopata
Meptypdpovral Ta padnoLaKd AmoTEAETUATA TOU UoFUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAAou emutéSou mou YA ATTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANpwon Tou padruatog.
SupBouleuteite to Mapaptnua A
O Meptypacpn tou Enutédou twv Madnotakwy AltoteAeoudtwy yia Kade éva KUKAO amoudwv ouupwva ue to lMNAaioto

Mpoadvtwv tou Evpwnaikot Xwpou Avwrtatng Ekmaibevang

O Mepypacpikoi Agikteg Emunédwy 6, 7 & 8 tou Eupwnaikou MAataiou Mpoadviwv Awd Biou Madnaong kat to lNapaptnua B

O MepAnntikog 08ny6g ouyypapric Madnaolakwv AroteAeoudtwy

Me tnv erutuyr oAokAfipwan tou padbniuatog o pottntrg/tpla Ba eival os Bgon:

®*  Noa yvwpllel To evepyeloko ¢paoua Tou udpoyovou aAAd Kol TTOAUNAEKTPOVLIOKWY ATOUWV.

*  Na yvwpllel mwg anokpivovtal ta dtopa 6tav Bpebolv péoa o eEWTEPLKO
NAEKTPOUAYVNTLKO TIeS (0

®*  Na yvwpllel TLelval n mayibeuon pe laser, oL payvntoomtikég mayibeg, n cupnukvwaon Bose-
Einstein

*  Na katavoel TV ¢pUon Tou PoPLAKOU SECHUOU Kal TO EVEPYELAKO GACHUA TwV Hoplwv

*  Na emAUel cUVOeTA MPOPAALATO TTOU OXETI{OVTAL E TNV ATOWMLKN KoL HopLakr) Guatkn

FevikEG IKavOTNTEG
NauBavovtag unon TG YEVIKEG LKAVOTNTES TTOU TIPETTIEL VXL EXEL QUTOKTHOEL O TITUXLOUXOG (OITWE QUTEC aVaypdPOVTAL OTO
Mapaptnuo AutAwuarog kot napatidevial akoAoUBwe) o€ mota / TOLEG ATO AUTEC AITOOKOTTEL TO pAdnua;.
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Avalntnon, avaiuan kat oovean Sedougvwy Kat SxebLaouog kat Staxeipton Epywv

TIANPOQOPLWVY, UE TN XPHON KL TWV AmApaiTNTWV 2eBa0UOG OTN SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTA
TEXVOoAoyLWwV 2eBaouog oto puaotko reptBaiiov

lMpooapuoyn o€ VEEG KATAOTATELG Emti&elén kKowwvIKhGg, EmayyeAUATIKIG KAt NOLKIG

AnYn aropacewv unevduvotntag Kat evatodnoiag o Féuata @UAou

Autovoun epyaaia AOKNON KPLTLKIG KOl QUTOKPLTIKAG

Ouadikn epyacia Mpoywyn t™¢ EAeUTEpNGS, SNULOUPYLKIG KO EMAYWYLIKIG OKEYNG
Epyacia oe Stedvég neplBaAdov L

Epyaocia o€ Slemiatnuoviko neptBailov AMeg...

Mapdywyn VEwv EPEUVNTIKWV LOEWV ...

Avtluetwriion ocUVOETWV TPoBANUATWY

Avarmtuén NG EMOTNUOVLIKNAG OKEPNG

Xpnon tng BLBALOBN KNG Tou mavemioTniov Kat ToAAAmAwY BLBALOYpAdLKWY TINYwV
Avalntnon mNywv, TPOCOUOLWOEWV KoL NAEKTPOVIKWY MaBnudtwy amnod to Stadiktuo
Anpoupylo oNPELWOEWVY Kol AUTOVOUNnG LeBOSou peAETNG

Juvepyaocio og opadeg

YAormoinon EPEUVNTLKWY EPYACLWV

Alaxeiplon tou xpdvou Kat tpoBecpLwy

(3) NEPIEXOMENO MAGHMATOZ

- ZUvToun emavaAnyn tng Bewpilag Sourg Tou ATOUoU Tou USPOYOVoU XwpLG spin (emimeda
EVEPYELAG, KUMATOOUVOPTAOELG, KBavTikol aplBpol)

- @swpla tng oTpodpoung, spin, aAAnAeniSpacn TPoXLAKAG 0TPOdOPUNG KaL spin, AemTn udn

- JuoTnUATLKA avaluon GaopATWY TIOAUNAEKTPOVLIAKWY OTOUWY, TIPOCEYYLON KEVTPLKOU SUVOULKOU,
ouleuén LS kat JJ, Bswpia kBavtikol eAAsippotog

- Tevikeupévn Slatunwon tng Bewpiag Tng otpodopung, mpocOeon oTpodPopUWY, TAVUCTLKOL
teAeotég, Bewpnua Wigner-Eckart

- Zuotiuata dUo nAektpoviwy, Bewpeia Statapayxwyv, TOAUNAEKTPOVIKA CUCTH AT

YriépAentn udn KoL LOOTOTILKI LETATOTILON

- To ATOHO O€ EEWTEPLKO OTATLKO NAEKTPLKO KOl LAYVNTLKO Ttedio

- To dtopo o€ Xpovika petaBarlopeva e€wtepikd media, kavoveg emAoyng, SUTOALKEG Kol
TLOAUTTOALKEG HeTABACELS o€ 0UTeuén LS kat J)

- ANANAeTtiSpaon KBAVTLOPEVWY NAEKTPOUAYVNTIKWY TTeSiwV Pe AToMA, TIIVOKEG TTUKVOTNTAG,
anoppddnaon, ekmopnr, okEdaon, cUUdwvN SLEYEPON, LETATOMLON OTAOUNG, OTTLKI) AVTANON

- ATOULKEG KPOUOELG, Slelpuvon GACUATIKWY YPAUUWY, avTtaAAayr spin

- Wuypad atopoa, PAn kat mayidevon pe laser, payvnToomTikeg ayideg, cupnukvwon Bose-Einstein
- Mépla, mpoaoéyylon Born-Oppenheimer, poplokd TPOXLaKA KAl AUTOCGUVETIHG HEB0SoG nediou,
NAEKTPOVIKEG KATAOTACELG AMAWV HOpPLwY, TO LOPLO TOU USPOYOVOU, SLOTOUIKA KAl YPOUULKA HOPLA,
UBPLSLoUEVA TPOXLOKA, LOPLAKA PAcHATA AOYW TAAAVIWOEWS KAl TTEPLOTPODNG.

(4) AIAAKTIKES kat MAGHZIAKEZ MEOOAOI - AZIONOTHEH

TPOMNOZ NAPAAOZHZ | Npoowmo pe MPOowWIo
Mpdowrto ue npéowro, E§ anootaoews
eknaibevan KA.

XPHZH TEXNOAOFIQN | Emkowvwvia pe Toug GoltnTEG HEOW LOTOOEALS A LaORaTOg

NAHPO®OPIAZ KAI ENMIKOINQNIQON | kot péow email.
Xprion T.I.E. otn AtbaockaAia, otnv
Epyaotnplakn Eknaibevon, otnv Enmkowwvia
LUE TOUG (QOLTNTEC

OPTANQZH AIAAZKAAIAZ , ®oprog Epyaciag
Mepypdpovtal  avaAuTika o0 TPOmMoG Kot Apaortnpotnra Efamjvou
uedobdot Stbaokaliag. Ala\é EeLc 52

AaAéelg, Seuwvapla, Epyaotnpiakn Aoknon,

Aoknon  [llebiou, MeAétn &  avdAuon MeAgtn 98

BiBAoypagpiag, @povriotripto, Mpaktikn

(Torto9€étnon), Kiwikn Aoknon, KaAAwrexviko
Epyaotriplo, Aadpaotikn Sbaokalia,
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EKTTaUOEUTIKEG ETILOKEWELS, EKTTOVNon WEAETNG
(project), Zuyypapn epyacias / epyaciwy,
KaAAwweyvikn Snutoupyia, KA.

Avaypapovtal ol wpeg UEAETNG TOU @outnTh
yla kade padnoiakn dpaotnptotnta Kadws Kat
oL WPEG un kaBodnNyoUUEVNG UEAETNG CUUPWVA
UE TLG apxEG Tou ECTS

JUvoho MaBnuatog

150

AZIONOTHzIH ®OITHTQN
Meptypacpri tng Stadikaoiac aétoAdynong

Mwaooa AéloAoynong, MéSobot aéloAoynong,
AlapoppwTikn) 1) SUUTEPAOUATIKY, AoKluaoia
MoAdartAri¢  Emtdoyrig, Epwrtrioeilg  Zovtoung
Anavtnong, Epwrtrioeic Avamtuéne Aokiiwv,
Entidvon  lpoBAnudtwy, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikry E&taon,
Anuoota Mapouciaon, Epyactnpiakn Epyaocia,
KAk E&taon Ao9evoug,  KaAAreyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpooSLopLOUEVH KPLTHpLa
aéloAoynanc kat eav kat mou eivat npoaBaotua
QIO TOUG (POLTNTEG.

H aloAoynon yivetal ota AyyAika r ota EAAnvikd. Ot
dournteg e€etalovral kat afloAoyoUvtal ypartd armno Tig
aoKNoeLg (Le ouvteheatr 10%), otnv MNpoodo (mepimou tnv
eBdopada 7, ue cuvteheotr) 30%) kol 0To TEAOG TOU

egapunvou (60%).

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewouevn BiBAoypapia:

1. Inuewwoelg Stddokovta

2. Zare, Angular Momentum, Addison Wesley

3. Foot, Atomic Physics, Oxford University Press

4. Brooks, The Fundamentals of Atomic and Molecular Physics, Springer
5. Cotton, Chemical Applications of Group Theory, Wiley

- JuvaQrn EMLOTNUOVIKA TTEPLOSLKA:
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COURSE OUTLINE ®-467

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-467 |

SEMESTER | SPRING

COURSE TITLE | Atomic, Molecular and Optical Physics

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are TEACHING CREDITS
awarded for the whole of the course, give the weekly teaching HOURS
hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSETYPE | B

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Quantum Mechanics I

LANGUAGE OF | ENGLISH
INSTRUCTION and
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.physics.uoc.gr/courses/PH467/

https://www.physics.uoc.gr/en/courses/3066

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A
(]

Framework of the European Higher Education Area

Appendix B
®  Guidelines for writing Learning Outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications

®  Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

condensation are.

Upon successful completion of the course, students will be able to:

* Understand the energy spectrum of hydrogen and polyelectronic atoms.
» Know how atoms respond to external electromagnetic fields
* Understand what laser capture, magnetotope traps, and Bose-Einstein

» Explain the nature of the molecular bond and the spectrum of molecules
» Solve complex problems related to atomic and molecular physics
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new researchideas ...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

- Review of the structure of the hydrogen atom without spin (energy levels,
wavefunctions, quantum numbers).

- Theory of angular momentum, spin, spin-orbit interaction, fine structure.

- Systematics of the spectra of multielectron atoms, central field approximation, LS-
coupling, jj-coupling, review of spectra, quantum defect theory.

- Formal theory of angular momentum, addition of angular momenta, irreducible
tensor operators, Wigner-Eckart theorem.

- Two-electron systems, variational approach, many-electron systems.

- Hyperfine structure and isotope shift.

- The atom in external static electric and magnetic field, light shift.

- The atom in time-dependent external fields, selection rules, dipole and multipole
transitions in LS and jj coupling.

- Interaction of the quantized electromagnetic field with atoms, density matrix,
absorption, emission, scattering, coherent excitation, optical pumping.

- Atomic collisions, spectral line broadening, spin exchange.

- Cold atoms, laser cooling and trapping, magneto-optical traps, Bose-Einstein
condensation.

- Molecules, Born-Oppenheimer approximation, molecular orbitals and self-
consistent field method, electronic states of simple molecules, hydrogen molecule,
diatomic and linear molecules, hybrid orbitals, molecular spectra, vibrations,
rotations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course
COMMUNICATIONS | website and by email.
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TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with students

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography,  tutorials, placements,
clinical  practice, art  workshop,
interactive teaching, educational visits,
project, essay writing, artistic creativity,
etc.

The student's study hours for each
learning activity are given as well as the
hours of non-directed study according to
the principles of the ECTS

Activity Semester workload
Lectures 52
Study 98
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem  solving,  written  work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is conducted in English or Greek.
Students are assessed and evaluated in writing
through exercises (weighted at 10%), the Midterm
Exam (around week 7, weighted at 30%), and the
Final Exam at the end of the semester (weighted at

60%).

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Notes of the Instructor

2. Zare, Angular Momentum, Addison Wesley
3. Foot, Atomic Physics, Oxford University Press
4. Brooks, The Fundamentals of Atomic and Molecular Physics, Springer

5. Cotton, Chemical Applications of Group Theory, Wiley

- Related academic journals:
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NEPITPAMMA MAGHMATOZ ®-478
(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-478 EZAMHNO zZNOYAQN EAPINO
TITAOZ MAGHMATOZ Stolxela EmotAung YAtkwy
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEG QITOVELOVTAL OE SLAKPLTH UEPN EBAOMAAIAIES

ToU padnuarog m.y. AtaAéési, Epyaoctnplakéc Aokroetg K.Am. Av ot QPES NIZTQTIKEZ

TILOTWTIKEG LOVASEC QITOVELOVTAL EVLALA YLO TO CUVOAO TOU Uaduatoc AIAASKAAIAS MONAAEZ
avaypayte ti¢ eBdouadlaicc wpes Stdaokadiag kat To oUVoAo Twv
TULOTWTIKWY UOVASWV

ALaAEEELG 4 6

MpooV¥éate oelpéc av ypelaotel. H opyavwaon dtdéaokaliog kat ot
SLbaKTIkEG uEG0SOL TTIOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(5).

TYNOZ MAGHMATOZ | I

yevikou urtoBadpou,

eLékou unoBadpou, 1dikevang,

VEVIKWVY YVWOEWV, avamtuéng Seélotritwv

MNPOAMAITOYMENA MAGHMATA: | OXI

TAQ2ZA AIAAZKANIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAOHMA NMPOZMEPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/3169
MAGHMATOZ (URL)

https://eclass.physics.uoc.gr/courses/PH478/

(2) MAGHZIAKA ANOTEAEZMATA

Mafnolakd AnoteAéopata
Meptypdpovral Ta padnoLaKd AmOTEAETUATA TOU UOIUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KOl LKAVOTNTEG
kataAAAou emutéSou mou YA aITOKTHOOUV OL POLTNTEG UETA TNV EMLTUXN OAOKANpwon Tou padruatog.
SupBouleuteite to Mapaptnua A
* [eptypapri tou Emunédou twv Madnolakwy ATTOTEAECUATWY yLa Kade Eva kUKAo amoudwy auu@wva Ue to MAaioto
Mpoodvtwy tou Evpwriaikot Xwpou Avwtatnc Ekmaibevang
¢ [lepypagpikol Asikteg Emutébwy 6, 7 & 8 tou Eupwraikou lMAatoiou Mpooovtwy Aia Biou Mdadnong kat to Mapaptnuo B
e [leptAnmtikog 08nyog cuyypaprc Madnolakwy AlOTEAECUATWY

e Na yvwpllel Tic Baotkég apxec Kpuotalhoypadiag, Aopur KpuoTaAAKWY OTEPEWV Kal TNV OXEON
Soung — WLotnTwv

e Na replypadel TG ATEAELEG KEVNG BEONG KAl auTomapeBOANG 0T KPUOTAAALKA MAEYLOTA

e Na propet va mpoadlopilel kat va e€nyel TOuG LNXAVIoUOUG SLaxuong

e Na prmopei va opilel 6poug OMWE UNXOVIKA TAGN KAl UNXAVLKH TTapauopdwaon

o Na pmopet va g€nyel Tov unxaviopd dtadoonc pwypwy yla dtadopetikols TuTtoug Bpaliong

o Na umnopel va e€nyet Staypappata ¢acewv Kat va ivat og B€on va mpoodlopilel daoelg, cuotacn
daoswv

e Na propet va cuvSuAoEL TIG YVWOELG KoL Vo oxedldoel pia Bepuikr katepyaoia mov Ba odnynoet
o€ KOBOPLOUEVEG UIKPOSOUEG

¢ Na Slakpivel TUTIouC SLaBpwoswy Kat LTORABULONG KABWE KOl VA KATAVOEL TOV LNXAVLOUO Kal val
npoteivel uEtpa mpdAnPng

o Na propel va EETA0EL NAEKTPLKEG LOLOTNTEG UAKWV Kot val eival og B€an va Staxwpilel evdoyevn
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Kot e€WYEVH NULaywyLa UALKA kaBwg Kat va propel va meplypddel dawvopeva oldnponAektplopol
Ko TiLe{onAeKTpLopoU.

o Na pmopel va UVOUACEL TIG YVWOELG TOU TIAVW OTNV OTTTIKH VLA VO KOTAVONOEL TOUG NXOVLOOUG
TIOU UBUVOVTAL YLO TNV OTTTIKI CUUTEPLPOPA TWV UALKWV.

FevikEG IKavOTNTEG
AauBavovtag unoWn TG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OMWE QUTEG aVAypaPOVTAL OTO
Mapaptnuo AutAwparog kot napatidevial akoAoUBwe) o€ mota / TOLEG A0 AUTEG AITOOKOTTEL TO PAdnua;.

Avalritnon, avaiuon kat covean Sedougvwy Kat SxebLaouog kot Slayeiplan Epywv

TANPOQOPLWVY, UE TN XPIION KOl TWV amapaiTtnTwV 2eBaou6G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMIKOTNTOL
TEXVOAOYLWV 2eBaoudg ato puatko reptBaAiov

lMpooapuoyr o€ VEEG KATAOTAOELG EiSeLén KOWWVIKIG, EMAYYEAUATIKAG KAt NTIKAG

AfYn anopdacswv unevBuvotntac kat evatodnaiac oe Yeuarta @UAou

Autdvoun epyacia A0KNON KPLTLKIG KOl UTOKPLTLKIG

Ouadbikn epyacia Mpoaywyn tng EAeUIEPNG, SNULOUPYIKNG KAl EAYWYLKIG
Epyaocia oe 6tedveég meptBaAlov oKEYNG

Epyaoia o€ biemotnuoviko mept8aAlov L.

Mapaywyrn VEwV EpEVVNTIKWVY LOEWV AMgg...

AVTIUETWTITLON OUVOETWVY TPOBANUATWY

Avarmtuén emotnuovikng okéPng

Xpron tng BLBAL0BNKNG Tou Mavemiotnuiou Kat mToAAamAwY BLBALOYpAdLKWY TNy WV
Avalntnon mNywv, TPOCOUOLWOEWV KoL NAEKTPOVIKWY MaBnudatwy amnod to Stadiktuo
Anuoupyla OCNUELWOEWVY KAl AUTOVOUN HEB0SOG LEAETNG

Juvepyaoia og opadeg

YAomoinon epeuVNTIKWY EPYACLWV

Alayxeiplon tou xpdvou Kat tpoBecpLwy

(3) NEPIEXOMENO MAOHMATOZ

Elcaywyn: Aopunr KpuotaAikwy Itepwv: KpuotaAlikd mAgypota, KpuoTtaAloypadikég SteuBUVoEeLg Kat
kpuotaloypadikd enineda. NepiBAaon aktivwy — X. MOAUKPUOTAAALKA Kol UN-KPUOTAAALKA OTEPEQ.
Atéleleg otepewV Kat MAeypatikd SPAaApata: Inpelakd opalpata. AMeG atéAeleg — MIKPOGKOTILKN)
e&€taon.

Aldyxuon: Mnxaviopol didyxuong — Awdxuon oe otabepr] KatAotoon — XPOVIKWG HETORAAAOUEVN
Stayuon — Mapdyovieg ou emdpouV 6TOUG CUVTEAECTEG SLAxUONG.

MnXavikéEG LOLOTNTEG: IXECELG TAONG — MAPAUOPPWANC — EAACTIKA Tapapdpdwon mapapdpdwong —
TAQLOTIKN Ttapapopdwon.

Mnxaviopol evioxuong: ATEAElEG Kal TMAQOTIKA TMapapopdwaon — evioxuon He pelwon peyEBoug
KOKKWV — evioxuon otepeol SLOAUATOG.

Kataotpodikny actoxia UAwkwv (Failure): @pavon uvAwkkwv (fracture) — komwon vAwkwv (fatigue) —
£€pruon VALKWV (creep).

Alaypaupata ¢doswv: Baolkéc €vvole¢ — lodpopda cuotipata U0 CUOTATIKWY — EUTNKTKA
ouotnuota — EUTNKTOELSH Kal TIEPLTNKTIKEC avTdpdoel; — olotnua owbfipou — AvBpakog —
Snuoupyia pikpodoung oe cuothuata oldrnpou — avpakog.

Oeppoduvaptkn emibavelwyv: Emudpavelokn evépyela. Emdavelakog EUMAOUTIOUOG.

Metaoxnuatiopol daoswv: OUOYEVAG KOl ETEPOYEVAG Ttupnvomoinon — Avamtuén véag ddaong —
KWWNTIKA— 1000gppa  Slaypaupato  HETAOXNMOTIOMOU — Swaypappato  TTT.  Awaypdppata
LETOOXNUOTIOROU cuvexouc YuEng Staypdupata —CCT.

AlaBpwon: AldBpwaon PeTOAAKWY UALKWVY — emtidpacn meptBailovtog. ElSika kedalata: Aopun Kat
LOTNTEG KEPAULKWY — CUVOETA UALKA — TTOAUEPT).

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzH

TPOMOZ NAPAAOZHZ | Mpoowmo Ue MPOoWIo
lMpoowrto ue npoowro, EE amootdoews
eknaibevan KA.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN * Albaokolio pe POWER POINT PRESENTATION
Xprian T.I.E. otn AlbaokaAia, otnv
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Epyaotnpiakn Exnaibeuon, atnv Emtkovwvia
LIE TOUG QOLTNTEC

*  Emwowwvia pe poltntég péow eclass kat e-mail

OPrANQZzH AIAAZKAAIAZ

Meplypdpovtal  avaAuTika o0 TPOmog Kot
uédodbol Stéaokaliag.
AaAééelg, Sepwvapla, Epyaotnplakry Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAoypagpiag, @povriotripto, Mpaktikn
(Torto9€tnon), KAwikn Aoknon, KoAAitexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTTaUOEUTIKEG ETILOKEWELG, EKTTOVNOn WEAETNG
(project), Zuyypan epyacias / epyaciwv,
KaAAwweyvikn Snutouvpyia, KA.

Avaypdpovtal ot wpes UEAETNG TOU @oLtnth
yla kade padnotakn Spaotnplotnta kadwe Kot
oL WPEG un kaBodnyoUuEVNG UEAETNG oUUPWVA
UE TG apxEG Tou ECTS

: ®doprog Epyaocioag
Apaotnplotnta T
AlalE€eLg 52
MeA£tn 98
JUvolo Mabrpatog 150

AZIONOTHzIH ®OITHTQN
Meptypacpri T Stadikaoiag aétoAdynong

Mwooa AéoAdynong, MeéBobdot a&loAdynaong,
Alauoppwtikn 1 Suunepacuartiky, Aokyuaoio
MoAdartArig  Emtdoyrig, Epwrtrioels  Z0vtoung
Anavtnong, Epwrtriceic Avamtuéng Aokiiwv,
Enmtilvon  [lpoBAnudtwy, [pant)y Epyaoia,
Ex9eon / Avagopa, [lpogopikry E&€taon,
Anuoota Mapouciaan, Epyaoctnpiakr Epyaocia,
KAk E&€taon Aodevoug,  KaAAteyvikn
Epunveia, AAAn / AAAec

Avagépovtal pntd mpooSLopLoUEVH KPLTHpLa
aloAoynanc kat eav kat ou eivat mpoaBaotua
Q70 TOUG (POLTNTEG.

* [pamnt eéétaon:
O moAAamAng emhoyng
O gPWINOELG CUVTOUNG ATIOVTNONG
O gpwinoelg avamntuéng SoKLLWY
®* [parmtn epyaocta
* Anuooto mapoucLacn

H afloAdynon yivetat ota eAANVIKA.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

*  «Emotriun kat Texvodoyia twv YAwkwv» - W.D. Callister, 9n Exboon, Ek6ooei¢ T{toAa (2016).
®  "Physical Methods for Materials Characterisation" - Peter E.J. Flewitt, R.K. Wild CRC Press

(2015)

*  "YAIKA — AOMH, IAIOTHTEX KAl TEXNOAOTIKESX EQAPMOFEZ" - Wendelin Wright, Askeland
Donald, Exbooeic TlioAa (2018)
*  «Apxéc Quatkrc Ztepedg Kataotaone» — R.A. Levy, Metagpaon Xp. Manayswpyiou Kep. 10.

*  «Ewoaywyn otn Quatkn Stepeag Kataotaonc» — J.C. Kittel, (ta Suo teAevutaia kepalata)

- Suvaprn EMLOTNUOVIKA TTEPLOSLKA:

*  Advance Materials

e Advanced Functional Materials

e Science
*  Nature
®  Journal of Applied Physics
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COURSE OUTLINE ®-478

1. GENERAL
SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ©-478 | SEMESTER | SPRING
COURSE TITLE | Elements of Material Science
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. lectures,
laboratory exercises, etc. If the credits are awarded for the whole of the course, Ul {Ealbi e e
give the weekly teaching hours and the total credits HOURS
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3169
https://eclass.physics.uoc.gr/courses/PH478/

2. LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
> Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
® Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

O Guidelines for writing Learning Outcomes

e Know the basic principles of Crystallography, Crystal Solid Structure and relationship between
material structure and properties

e Describe vacancy and self-interference defects in crystal lattices

e |[dentify and explain the diffusion mechanisms

e Define terms such as mechanical stress and mechanical distortion

e Explain the crack propagation mechanism for different types of cracks

e Explain phase diagrams and identify phases and phase composition

e Combine knowledge and design a heat treatment process resulting in specific microstructures

¢ |dentify types of erosion and degradation, understand the mechanism and propose prevention
measures

e Examine electrical properties of materials, distinguish endogenous and exogenous semiconductor
materials and describe ferroelectric and piezoelectric effects.

e Combine their knowledge on optics in order to understand the mechanisms responsible for the
optical behavior of materials.
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Troubleshoot complex problems

Develop scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaborate in teams

Implement research work

Manage time and deadlines

3. SYLLABUS

Introductory remarks on: Crystal structure, systems, lattices, orientations, and planes X-ray
diffraction: Bragg’s Law, Single-, poly- and amorphous materials

Lattice defects: Point and plane defects. Microstructural analysis

Diffusion: Diffusion mechanism, static and time dependent diffusion. Parameters affecting diffusion
mechanisms.

Mechanical properties: Strain, stress, elastic, plastic and inelastic deformation

Methods for mechanical strengthening: The role of defects, plastic deformation, strengthening
through the control of grain size, method of solid compounds.

Catastrophic Failure: Fracture, fatigue and creep. Phase Diagrams: Basic concepts, Isotropic binary
systems, Isomorphous alloys, Binary Eutectic systems, Eutectoid and Peritectic reactions, the Iron-
Carbon system and the development of microstructure.

Thermodynamics of surfaces: Surface energy, induced surfaces

Phase Transformations: Kinetics of solid state reactions, new phases, Precipitation hardening,
multiphase transformations, Isothermal transformation / TTT and CCT diagrams.

Corrosion: Corrosion mechanisms in metals, environmental parameters

Dedicated chapters on: Ceramic materials, Composite and polymeric materials

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Teaching with POWER POINT PRESENTATION
COMMUNICATIONS TECHNOLOGY | Communication with students via eclass and e-mail

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are

described in detail. Activity Semester workload
Lectures, seminars, laboratory  practice, Lectures 52
fieldwork, study and analysis of bibliography, Study 98

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity,

etc.
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The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

Course total

150

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other

Specifically-defined  evaluation criteria are
given, and if and where they are accessible to
students.

®*  Written examination:
© multiple choice
o short-answer questions
© open ended questions
®  Essay writing
®* Projects

The examination is in Greek.

5. ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

®  Materials Science and Engineering - William D. Callister

®  "Physical Methods for Materials Characterisation" - Peter E.J. Flewitt, R.K. Wild CRC Press

(2015)

® The Science and Engineering of Materials - Wendelin Wright, Askeland Donald

®  Principles of Solid State Physics:

Robert A. Levy (ch.10)

* Introduction to Solid State Physics - J.C. Kittel, (last two chapters)

- Related academic journals:

*  Advance Materials

*  Advanced Functional Materials
e Science

*  Nature

®  Journal of Applied Physics
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NEPIFPAMMA MAGHMATOZz ®-4092
(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN
TMHMA | OYZIKHZ
EMIMEAO 2MOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | ®-4092 EZAMHNO ZNOYAQN | XEIMEPINO
TITAOZ MAGHMATOZ | Mpaktik Acknon — Mapdptnuo AUTAWHATOS
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ oot NIZTQTIKEZ
QPEZ MONAAEZ
AIAAZKANIAZ

TYNOz MAOGHMATO2

r

NPOANAITOYMENA MAGHMATA:

(0)4

FNQ23A AIAAZKAAIAZ ka
EZETAZEQN:

EAANVIKR / AyyAikn

TO MAOHMA MPOZMEPETAI ZE
QOITHTEZ ERASMUS

OXI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

https://www.physics.uoc.gr/el/courses/3204

https://www.physics.uoc.gr/el/praktiki

(2) MAOHZIAKA ANOTEAEZIMATA

MaOnolakd ArtoteAéopata (yia pottntég)

* Alomolnon tng EMOTNUOVLIKAG YVWONG OE TIPAYULATIKEG OUVONKEG Epyaciag.

*  AndOKTNON VEWV EMAYYEALATIKWY/ETIXELPNOLAKWY KOl TIPOCWTILKWY/ETLKO LVWVLAKWV
SeflotnTwy.

*  Efowelwon pe tn Stadikacia avelpeong epyaciag Kot e OAa To 0TASLA TNG
Tapaywytkng Stadikaoiag.

*  AmOKTNON VEWV TEXVIKWY YVWOEWVY TIOU B GUUTIANPWVOUV Kal Bl ETTEKTEIVOUV QUTEG
Tou elyav amoktnOel katd tn SLAPKELA TWV CTIOUSWV.

*  MAnpododpncn OXETIKA LE TOV KOOHO TNG EpYaciag, TG e€eAIEELC TOU KOl TO oUYXPOVO
£pPYOCLOKO TIEPLBAAAOV.

*  Emiteuén kaAUtepou emayyeALATIKOU TIPOCAVATOALGUOU.

FevikéG IKavOTNTES

* Avalntnon, avaAuon kat cUvBeon SeSopévwy Kal mAnpodopLwy, Ue TN Xpron Kot
TWV OIAPALTNTWVY TEXVOAOYLWY

* [pocapuoyH O€ VEEG KOTOOTAOELG

e Ajyn anodpdcewv

e Autovoun epyaocioa

e Ouadikn epyaocia

* Epyaocia oe 51eBveg meptBaiiov
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Epyaocia og SlemiotnUoviko neptBaiiov

Mapaywyn VEWV EPEUVNTIKWY LOEWV

IXeSLOoUOC KOl Slaxeiplon Epywv

YeBaopog otn SLadopeTIKOTNTA KL OTNY TIOAUTIOALTLOMLKOTNTO

YeBaopog oto puoLko reptBaAiov

Enidel&n kowvwvikng, emayyeALATIKAG Kal NOkAG uteuBuvoTnTag KOl EvaloBnaoiag
oe Bépata puAou

AoKNGon KPLTIKAG KOL UTOKPLTLKNAG

Mpoaywyn tng eAeUBePNG, SNULOUPYIKNE KOl ETMOYWYLKNG OKEYNG

(3) MEPIEXOMENO MAGHMATOS

H Npaktik Aoknon mapéxel tn duvatotnta oe poltntég tou Tunuatog Quoikrg va acknBouv
OUELBOUEVOL OE TIPOAYUATLKEG CUVONKEG pyaciag, oe SNUOOLOUG Kat LoLwTIkoUG dopeig ouvadeic
ME To avTikelpevo TG Duoikng. H pakTkr doknon xpnuatodoteital Héow TG mPAagng “MpaKkTikn
Aoknon TprtoBabuiag Eknaidevuong” ota mAaiola Tou Eniyelpnotakol Npoypdppatog “Avarntuén
AvBpwrivou AuvaptkoU, Ekraideuon, kat Ad Biou MaBnon”.H mpoaktikr) doknon eivat
TIPOOUPETLKNA Kal €XEL SLAPKELA 3 UAVEC AR PoUG amaoxoAnong. Aapfavel 20 ECTS, ek Twv onolwv 3
npoopueTpwvtal otn Afn Ntuyiou, evw ta umtdAowura 17 avaypddovtal oto Napdptnua
AutAwpatog.

(4) AIAAKTIKEZ kot MAGHZIAKEEZ MEOOAOI — A=IONOTHEH

TPOMOZ MNAPAAOZHZ | Mpoowrto e TPOoWIo

XPHZH TEXNOAOFIQN | Emikowvwvia pe Toug Gpoltntég LEow LoTooeA SO Habripatog

MNAHPO®OPIAZ KAI ENIKOINQNION | kot péow email.

un

Avaypdepovrat oL wpeg UEAETNG ToU | | Tpiunvn epyacia mAfpoug
poutntn
Spaotnplotnta Kadwe Kot oL WPES
kadoényouusvng HEAETNG
oUuu@wva Ue TI¢ apxEg tou ECTS

OPTANQZH AIAAZKANIAZ ®doprog Epyaciag

Apaotnplotnta e

yia  kade padnotakn | | oanacydAnong

AZIONOMHZH ®OITHTON | H tehiki afloAéynon NG TPOKTKAG doknong Kdabe
aoKkoUUEVOU/NG yiveTal amod tov/tnv akadnuaiko/rn emomtn
tou/tng, AapPavovrog ur’ 6Yn to ERSopadiaio Huepoloylo
Epyaocwv, Ttnv  afloAhdynon Tou  OTEAEXOUG  TOU
ouvepyalopevou ¢opéa kal TV TeAKn £kBeon Ttou/tng
dounti/plag. O/H akadnuaikog/n emomtng KatobEtel to
"Agktio Aflohoynong Akadnuaikol Emémtn" pe to omoio
Slvetal n TeAKN £YKPLON TNG TIPAKTLKIG AOKNONG.
BaBuoAoyeital pe tnv €voelén: Emtuywg i AVErutuxwes

(5) ZYNIZTQMENH-BIBAIOTPADIA
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(1) GENERAL

COURSE OUTLINE ®-4092

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-4092 | SEMESTER | WINTER
COURSE TITLE | practical Training — Diploma supplement
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Experimental or theoretical work 3
COURSETYPE | C
PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION and | GREEK/ENGLISH
EXAMINATIONS:
IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/3204
https://www.physics.uoc.gr/el/praktiki

(2) LEARNING OUTCOMES

Learning outcomes

* Apply scientific kwoledge in an actual work environment

* Develop new professional and personal skills

* Fmiliarization with the job-finding process and all stages of the working process
* Obtain new technical knowledge that will extend that obtained dusring studies
® Familiarization with the actual work environment

* Professional orientation

General Competences

*  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

* Adapting to new situations

*  Decision-making

*  Working independently

*  Team work

*  Working in an international environment

*  Working in an interdisciplinary environment

*  Production of new research ideas

*  Project planning and management

*  Respect for difference and multiculturalism

*  Respect for the natural environment
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* Showing social, professional and ethical responsibility and sensitivity to gender issues

e Criticism and self-criticism
*  Production of free, creative and inductive thinking

(3) SYLLABUS

The Practical Training (aka Internship) provides the opportunity to students of the Department of
Physics to practice, while being paid, in real working conditions, in public and private
organisations related in general to the subject of Physics. The internship is an elective course and
lasts 3 months full time. The load is 20 ECTS, of which 3 are contributing to the 240 necessary for
completing a BSc in Physics, while the remains 17 are listed in the Diploma Supplement.

(4) TEACHING and LEARNING METHODS — EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

TEACHING METHODS Activity

Three-month full time work

Semester workload

Course total

STUDENT PERFORMANCE
EVALUATION | The evaluation of the practical training is performed by the
Academic supervisor taking into account the Weekly Work
Log, the evaluation by the supervisor at the hosting
institution and the final report by the student. The
Academic supervisor submits the “Assessment Report”
based on which the final approval for the Training is made.

The Training is graded as Successful or Unsuccessful

(5) ATTACHED BIBLIOGRAPHY
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