AN

Sy

"'?(?%-0 METZOBIO NOAYTEXNEIO s NATIONAL TECHNICAL UNIVERSITY OF-
PR

2XOAH E®APMOXZMENON MAOHMATIKON KAI @YXZIKON ENNIZTHMQN SCHOOL OF APPLIED MATHEMATICAL AND PHYSICAL SCIENCES

Hpwwv Moutexveiou g, MoAutexveloUToAn Zwypadou, 15780 ABriva 9 Iroon Polytechniou Str., Zografou Campus, 15780 Athens
@ +(30) 2107722023, 2107721703, 0§ 2107721685 @ +(30) 2107722023, 2107721703, $a§ 2107721685

URL: http://www.semfe.ntua.gr, email: semfe@central.ntua.gr

KATATAKTHPIEX EEETAXEIX IITYXIOYXQN T.E.L

XTH XXOAH EPAPMOXMENQN MAOHMATIKQN KAI ®YEIKQN ENNIETHMQN
AKAAHMAIKO ETOX 2020-2021

ATIO®ATHI.XE. THE £.E.M.®.E. (cuvedpiaon 30/4/2020)

H ZxoAn E.M.O.E. Slevepyel KOTATAKTAPLEG EEETAOELG YL TTTUXLOUXOUG TeXVOAOYIKWY EKMadeuTIKWY ISpupdtwy og
T0G00TO 5% el Tou aplOpoL TwWV ELCOKTEWY, Ui dopd Kat' £Tog, TNV mpoPAenduevn and tov vouo nepiodo.

H mpoBeopia umoBoAng Sikatoloyntikwy twv evdlodepopuévwy opiletal amd 1-15 NosuBpiov. Ta amapaitnta
Sikalooyntika eivat:

a) Aitnon tou evéladepopévou

B) Avtiypado mtuyiou

y) QWTOTUTILA AOTUVOULKIG TAUTOTNTAG

Ta e€etaldopeva padnuota ya kabe vmoprdlo e€aptwvrtal and to €i6og Tou mtuxiou Tou (tnV eIKOTNTA Tou) Kat

€xouv cUudwva e Tov akoAouBo mivaka:

Mtuyio E€aunvo Ma6npata
Kataragng
TunuATtwy mou avadEpovial oTov 3° MaBnuatika | (Mabnuatika 1°° £Toug)
EMLOVVOTTOEVO TIiVaKa Quotki A (Quotkn 1°V €toug)

Mnyxavikn (Mnxavikn 1°Y €touc)

Mtuxtouxol AAAwWV TUNUATWY, EKTOG 1° MaBnuatika (katevBuvong)
ETILOUVATTTOMEVOU TTVAKO & Quotkn (katevBuvaong)
Akadnuia Epmopikol NauTtikou MaBnpatikd (yevikng roidelag)

H avaAutikn e€etalopevn UAN Twv LoBNUATWY KoL 0 TPOTOG eE£TAONC TNG KaBopiletal anod tov avrtictolxo Topea

NG ZX0ANG Kal dpalvetal oto entouvantopevo puliasdio.

Tnv euBUVN Twv e€eTdoswv mou Slevepyouvtal oto 1° Sekaruepo tou AskepBpiou €xel To AlolKNTLKO ZUUBOUALO Kot

n Emwtpon Npoypdupatog Imoudwv Tng ZXoARC.

O KOZMHTOPAZ THZ Z2XOAHZ

2. KOYPKOYAHZ
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KATATAKTHPIEZ EZEETAZEIZ AMTO®OITON T.E.l. ZTH Z.E.M.®.E. - E.M.I.
AKAAHMAIKOY ETOYZ 2019-20

O1 ammogoritol Twv T.E.I., katardooovtal 010 1° Kal 3° €GAPNVO OTTOUBWYV PETA ATTO
€CETAOEIG WG EGNG:

2710 3° €E€AUNVO OTTOUdWYV KATATACCOVTAI Ol ATTOPOITOI TWV KATWOI Tunudatwy TEI:

MoAimikwv ‘Epywv Y1rodoung

ToTroypagiag

HAEKTPOVIKAG

MAnpogopIkng

Evepyelakng TexvoAoyiag

NauTrnyikng

MoAImikwv Aouikwyv Epywv

MnxavoAoyiag

HAekTpoAoyiag

HAEKTPOVIKWY YTTOAOYIOTIKWYV 2ZUCTNUATWYV
AuTopaTiIOpoU

KAwoTtoUgavtoupyiag

TexvoAloyiag NMAnpo@opIkAG Kal
TnAemkoivwviwy Egapuoopuévng
MANpogopiknG kai MoAupéowyv PadlioAoyiag -
AkTivoAoyiag Quaikwyv Mépwv Kai
MepiBaAAovTog Biounxavikng MANPo@opIKig
[MAnpo@opIkAg kal TexvoAloyiag
YTtroAoyioTwyv TexvoAoyiag Agpookapuv
MANPOYOPIKAG Kal ETTIKOIVWVIWV
eWTTANPOYOPIKAG Kal ToTToypaiag
TNAETTIKOIVWVIAKWY 2ZUCTNUATWY Kal
AikTOwv TexvoAoyiag MNewpyikwyv MNMpoidvtwv
Aloiknong ETmixeiprioewv AoyIoTIKAG
E@apuoywv NMAnpogopikng otn Aioiknon kai otnv Olkovopia
Aloiknong kai Alaxeipiong ‘Epywv
XpNUATOOIKOVOUIKAG Kal ACQAAIOTIKAG
Alaxeipiong NMAnpogopiwv
XpPnNUOTOOIKOVOUIKWY Epapuoywyv
XPNUATOOIKOVOUIKAG Kal EAEYKTIKAG



TexvoAdywv MoA. Mnxavikwyv pe KateuBuvon Aopikwv Epywv (KATEE) TexvoAdywv
[MoA. Mnxavikwv pe KateuBuvon Zuykoiv. Kai YopauA. ‘Epywv (KATEE)
HAekTpoAdywv (KATEE)

HAekTpovikwv (KATEE)

YT1roAoyioTIKwV ZuoTnudaTtwy H/Y

(KATEE) TexvoAoywv Mnxavikwv

(KATEE) MnxavoAdywv Mnxavikwv

(KATEE) HAekTpoAoyiag AXIMAITE

(Tpwnv ZEAETE) HAekTpOVIKAG

AZMNAITE (mrpwnv ZEAETE)

Exkmraideutikwv MoAimikwv Aouikwyv Epywv AZMAITE (TTpwonv

2EAETE) Ekmmaideutikwv MnxavoAoyiag AZNMAITE (Trpwnv

2EAETE) Exkmmaideutikwv HAekTpoAoyiag AZTAITE (Trpwnv

2ENAETE) EkmmaideuTtikwv HAekTpovikAg AZMAITE (Trpwnv

2EAETE) EkmmaideuTtikwyv MoAimikwyv ‘Epywv Ytrodoung AZMAITE
(TTpwnv ZEAETE)

Ta egeTafOpeva pabAuaATa yia T TTAPATTAVW TUARPATA £X0UV WG EENG:

MAGHMATIKA |

a. Aia@opiko¢ NoyIouOS ouvapTHOEWY MIAaS Kal TTOAAwV peraBAnTwv

2T1oIxeia atrd TN Bewpia ZuvoAwv kal MaBnuartikng Aoyikng. MNpayuaTikoi apiOuoi.
Atiwpa eAaxioTou Avw @PAayuatos. AKOAOUBIEG TTPAYUATIKWY apIBUWYV. ZUYKAIVOUOEG
akoAouBieg. AkolouBieg Cauchy. Zelpég TTpaydaTIKWY apiBuwy. Opia cuvapTACEWV.
Zuvéxela ouvapThoews. Baoikd Bewpruata. Opoiduop@n Cuvéxela. ZTOIXEIWDEIG
OUVAPTAOEIG KAl Ol QvTIOTPOYES TOUG. MNMapdywyog ocuvapTioews. Baolkd Bewpriuara.
TuTmrog Taylor. Kuptég ouvaptioelg. OAokAnpwua Riemann. To adpioTo oAoKANpwua.
MéBodol oAokAnpwoews. E@apuoyéc opiouévou OAOKANPWHOTOGS. [eviKEupéva
ohokAnpwpata.  Kpimpia  cuykAicewg.  AlaQopikéG  €€I0WOEIC  (XWPICOUEVWV
METABANTWY, YPAUMIKEG TTPWTNG Kal OEUTEPAG TAENG). MepiKA TTapdywyos. MepIkég
TTapdywyol avwTépag T1a¢ng. Oecwpnua Schwarz. Mapdywyog kKatd kKateubuvan.
Alagopioiyeg  ouvapTtnoels. E@atrropévn KAPTIUANG KOl €QATITOPEVO  ETTITIEDO
emeavelag. KAion (gradient) TrpaydaTiKAG ouvdapTnong. @swpnua uéong TINAG. TUTTog
Taylor. Oecwpnua avtioTpoPng ouvaptnong.  [eTTAeyuéveg  OUVAPTHOEIG.



2uvapTtnolokn — €6aptnon. AkpoTata  ouvapTAcewv. Agopeupéva  akpoTaTa.
MoAAatTAaoiaoTéG Lagrange.

B. Fpauuikn AAyeBpa

[Mivakeg opifouoeg, YPaUUIKA ouoThpaTta. AAYERPIKEG AopEG. AlIQVUOUATIKOI XWPEOI
(op1opag, €vvola uttdxwpou, abpoiouara uttoxwpwy, Bdon, didotacn). MPAPMIKES
QTTEIKOVIOEIG, TTIVAKAG YPAPMIKAG aTTelkévions. BaBudg tivaka, 1000Uvauol TTiVOKEG,
Opolol TTivaKeS. XapakTnPIOTIKA TT00d, dlaywvoTroinon mvakwy. Oswpnua Cayley-
Hamilton, eAdxioto ToAuwvupo. AIOVUOUATIKOI XWPOI HPE ECWTEPIKO YIVOUEVO.
(PAMMIKOI HETAOXNMUOTIONOI O XWPOUG HE E0WTEPIKO YIVOUEVO. KAVOVIKEG HOPYES
TTIVaAkwyv (poper Jordan).

MPOTEINOMENH BIBAIOIPA®IA:

A. Aia@opikdg Aoyiouog ZuvapTAoEWV Hiag Kal TTOAAwV MetaBAnTwv:
MaBnuartiky AvaAuon (Teuxn 1 kai 2), ©. Pacoid

MaBnuartikry AvaAuon Il (Teuxog A), O.

Paooiad MaBnuartikry AvaAuon | kai I, TT.

Toekpékog Avaiuon, Touog | kai I, T

MavTeAidng Aia@opikdg kal OAOKANPWTIKOS

Noyiouog, SPIVAK B. MNpappiki AAyeBpa

Mpaupikh AAyeBpa AvaAuTikn MewpeTpia kal E@apuoyég, N. Kadiavakng, Z.
Kapavaoiog Mpappik AAyeBpa kai AvaAuTikr) Mewpetpia, A. deAAolpn
Mpauuiky AAyeBpa, |. MapouAdg, . Tlavredidong, A. KpaBBapitng, B.
NaodtouAog, M. ToekpéKog.

OYZIKH A

Quoikn | (Mnxavikn) Eicaywyny oe Baoikd MaBnuarikd EpyaAcia: Alavuouara kai
TTPAEEIC dIavUoPATWY. ECWTEPIKO-£EWTEPIKO YIVOUEVO. AIQVUOUOTIKEG TTAPAyWYOl.
TaxutnTa - emTaxuvorn. AVATITuypa o€ o€ipd. AiIavUouaTa Kal TTONIKEG CUVTETAYMEVEG.
O1 Népor Tou NeUuTtwva yia Tnv Kivnon Twv cwudtwv: Nouor Tou Neutwva. Auvapeig
kal e€lowoelc Kivnong. Kivnon oe opoyevég medio. Nopog Tou NeUutwva yia Tnv
Maykoéopia €A¢n. Kivnon oe o1aBepd nAekTpIkO (fi, payvnTiko) medio. Alatrpnon
opHuNG. Auvauelig TpIBRG. Zuothuata MeTtagopds -Metaoxnuatiopoi [TaAiAaiou:
AdpaveloKA  Kal  ETTITAXUVOPEVA CUOTAMOTA ava@opdg. ATIOAUTN Kal  OXETIKN
EMTAYXUVON, YTTOBETIKEG OUVANEIG. ATTOAUTN KaI OXETIKN TaXUTNTA - METAOXNUATIOPOG



"aAiAaiou. Alatripnon opung -Kpouoeig. TaxuTtnta Kal ETTITAXUVON O€ TTEPIOTPEPOUEVA
ouoTuara avagopdg. Aiatripnon Evépyeiag: ‘Epyo - Evépyela. KivnTiki evépyeia -
Auvapikry evépyela. Aiatnpntikég  Auvdpelrg  -(HAekTpikr), Baputikh, Taxutnta
Alaguyng). loxug MetaBAnNTAG OUvaung. Aiatipnon Oppng Kal OTPOPOPUNAG:
EcwTepikég duvapeig kal diatrpnon opung. Kévipo padag - Kpouoeig. ZuoTiuata e
METABANTA pala. ZTpoopuny wg TIPoG KEVIPO MACag. Nopog HeETABOAAG TNG
OTPOYOPMNG. Apuovikdg TalavTwTtig: EAaTAPIO - pada, atrAd akkpeUEG, KUKAwMA LC.
Méon KivnTIKA Kal QUVOMIKN evEpyeld. APUOVIKOG TAAAVTWTAG ME aTTooBeon.
2T0IXEIWONG Auvapik 2Tepewv Zwpdtwyv: Egiowon kivnong oTepeol CWUATOG.
2TPOYOPMN Kal KIVNTIKR evépyela. Potm adpdvelag - Otwpruarta TapaAlAfiwy /
KaBEéTwv agovwyv. MNepioTpo@r) yupw atrd otabepd dEova - E¢aptnon Kivnong atrd 10
XpPovo. lepioTpo@r] yupw atmmo oTabepd Agova - ZUPTTEPIPOPA TNG CTPOPOPMNG.
Kevtpikég Auvapelg -Auvapelg Avtiotpo@ou TeTpaywvou: AUvaun PETAEU CNPEIAKNG
padag kal o@aipikou @AoIoU / cupTttayoUus o@aipag. TpoxIEG TTEPi EAKTIKO KEVTPO -
Népol Tou Kepler. To TpoBANpa Twv dU0 CwudTwy - Avnyuévn pdala. MoAAaTtrAn
BiBAioypagia

AIA TITAOZ IYTTPAOEAZ EKAOZEIZ

1. |ZEIPA MANEMNIZTHMIAKHZ |C.KITTEL NAN/MIAKES EKAOZEIT
PYIIKHE (BERKELEY) EMM
TOMOS 10¢

2. |OEMEAIQAHZ ®YZIKH M.ALONSO -  |PEZBANHZ-®IAINNAL
TOMOS | E.FINN

3. |MANEMIZTHMIAKH H.D. YOUNG |NAMAZHEH
®YZIKH, TOMOZ A'




duoikn Il (HAekrpouayvnriouog I) HhektpooTaTikr): Néuog tou Coulomb. HAEKTPIKO
edio. Evépyeia ouoTAPATOS QopTiwy. edio atmmd dIAKPITEG KAl OUVEXEIG KATAVOUEG
@oprtiou. Nouog Tou Gauss, E@appoyég Tou N. Tou Gauss. HAeKTpooTATIKO OUVAMIKO:
Alagopd duvapikou kal duvauiky ouvaptnorn. To 1edio wg Babuida Tou duvapikou.
ATTOkKAIon dlavuopaTikiG ouvaptnong kal ©. Gauss. 2TPoRINICHOG dIAVUCUATIKAG
ouvdptnong kai ©. Stokes. Alagopiki popery Tou N. Gauss. E&iowon Laplace.
Evépyeia nAekTpikou trediou. HAekTpooTaTika TTEdia Kal aywyoi: « OpIoudS» Kal YEVIKEG
1I016TNTEG aywywV. evikd HAekTpooTaTIKO TTPORANUa kKal ©. MovadikoTntag. Eicaywyn
oTn MEBODO TwV EIKOVIKWV @opTiwv. Elcaywyry otn pébodo Twv XwpI(OUEVWV
METABANTWY. ATTAG CUCTAUATO AYWYWYV. ZUVTEAECTEG XWPENTIKOTATAG KAl TTUKVWTEG.
HAekTpIK& pevpata: MNMukvoTnTa pelpaTog. AlaTipnon QOPTioU Kal £§i0wan OUVEXEIQG.
Tommki popery Tou Népou Tou Ohm. MayvnTiké 1edio: Nouog Twv Biot-Savart.
[816TNTEG TOU payvnTikoU TTediou. Media dakTuAiwv Kal TTviwv. Nouog Tou Ampere.
AlavuopaTtiké duvapiké. HAekTpopayvnTikh emaywyr: Nopog Tou Faraday. AuoiBaia
emaywyn. Auteraywyn. Evépyeia Tou payvnTtikou trediou. E¢lowoeig Tou Maxwell: O
TTAfPpNGg Nopog tou Ampere. E¢. Maxwell og dla@opiky Kal OAOKANPWTIKY HOP®H.
HAekTpopayvnTikd kKupata. Evépyeia nAektpopayvnTtikou Kupartog. Eicaywyrp oto
HAekTpikd kal MayvnTiké 1Tedio otnv UAN: HAekTpIkO ditroAo (Medio kal duvauiko).
MéAwon kail AinAekTpik& UAIKG. MayvnTiké ditroAa (MayvnTiké 1edio kal duvaun o€
payvnTiké ditTroAo). MayvnTIKA poTTr} Kal OTPOQOPUN.

Eidiky Oswpia 1tng Zxerikornrag Eicaywyn): lotopiky Elcaywyr. ZuoTtiuata
ava@opds, Metaoxnuatiopég MNaAiAaiou. Taxutnta Tou QwTOS. O PETAOXNMATIOUOG
Tou Lorentz: EEaywyl Metaoxnuatiopywyv. [8iouAkog - 1810xpdvog, ZuoToAn -
AlaoToAr. TMapadeiypara. MeTaoxnuUaTIOPOi TaXUTATWY Katd Lorentz: Egaywyn
Metaoxnuatiopwy. Mapadeiyuata. ZXETIKIOTIKA duvauiki: Metaoxnuatiopég palag.
Alatripnon evépyelag. Mapadeiypara. AVaAAOiwTO TOU YOPTIOU O€ PETAOXNMATIONOUG
Lorentz: Metaoxnuatiopoi mediwv E kai B. ledio Kivoupevou @optiou. Auvapuelg
KIVOUNEVWY QOPTIWV O€ KIVOUUEVA POPTIA.

MoAAaTrAn BiAloypagia

A/A TITAOZ 2YITPAOEA EKAOZEIX
)3

1. |ZEIPATIANEMIZTHMIAKHZ  [E. M. MANEMIZTHMIAKEZ
PYZIKHZ (BERKELEY) PURCELL EKAOZEIZ EMIM
TOMOZ 20¢

2. |©EMEAIQAHZ M. ALONSO - |PEZBANHZ-QIAIMMAZ
MANEMIZTHMIAKH ®YZIKH |E. FINN
TOMOZ Il

3. |[MANEMIZETHMIAKH ®YZIKH |H. D. YOUNG [[MANAZHZH
TOMOZ B'




MoAAaTrAn BiAloypagia

A/IA TITAOZ 2YITPAOEA EKAOZEIZ
b3

1. |ZEIPATIANEMNIZTHMIAKHZ |C.KITTEL MAN/MIAKEZ
PYZIKHZ (BERKELEY) EKAOZEIZ EMIN
TOMOZX 10¢

2. |ZEIPA MANEMIZTHMIAKHZ |E. M. MANEMIZTHMIAKEZ
PYZIKHZ (BERKELEY) PURCELL EKAOZEIZ EMIM
TOMOZ 20¢

MHXANIKH

2rarikn: Mnxaviké cuoTApaTa, SUVANEIS KAl POTTEC. ZTATIKA I00dUVANIa KAl avaywyn
ouoTNUATWY OUVAUEWV KOl POTTWYV. XTOTIKEG POTTEG TTPWTNG TAGEWS. [EWUETPIKA
KEVTPA. ZTATIKEG POTTEC BeUTEPAG TAEEWGS. looppoTTia. ZTEPOOTATIKES £EI0WOEIS. ApXN
duvatwyv épywv. Popeig. Eidn @opéwv. EmiAuon dIKTUwTwyY @Qopiéwv. OAGCWHOI
POPEIG KAl T dIAYPAPUATA TWV QOPTiWV dIATOMNG. EUKAUTITOI QOPEIG KAl AAUCTOEIBNAG
KapTTOAN. TpIPN, €idn TPIBAG, EpappoyEg TNG TPIBAG.

Mnxavikn Tou mapauoppwaoiuou cwuarog: H évvoia TNG TAOEWG Kal O TAVUOTAG
TWV TACEWV. To TTEDIO TWV PETATOTTIOCEWY, N £VVoId TNG AVNYUEVNG TTAPAUOPPWOEWG
(Tpo1tAy) Kal o TavuoTAG Twv TpoTtwy. O1 Baoikég €€lI0WOEIC TNG MNXAVIKAG TOU
Mapapoppwaoiyou Zwuartog: E&lowoeic 100ppotTic Twv  TACOEWV, £€EI0WOEIG
OuuBIBaCTOU TWV TPOTTWYV, KATOOTATIKEG E€CIOWOEIS (OXEOEIS TACEWV-TPOTTWV).
Mevikeupévog NoOpog tou Hooke. ETmitredn €vraon kKal eTTimTedn mmapaudp@waorn.
EAaoTIKA evépyeia Kal €pyo TTAPAPOPPWOEWS. Apx duvaTwy £pywv Kal Bewpnua
Castigliano. E@apuoyég oTn yPaPUIKN €AAOTIKOTNTA: AEOVIKEG (QOPTIOEIG, OTATIKWG
OpICPEVA KOl UTTEPOTATIKA TTPORAAUOTA, BEPUOKPACIOKES POPTIoEIS. ATTAR Bewpia
KAMWNG Kal €AACTOTTAQOTIKA KAPWn. 2Tpéwn pPAROwv  KUKAIKAG OIOTOPAG Kal
eAAOTOTTAQOTIKI) OTPEWN. AIOTUNTIKY POr KAl KEVTPO dIATUAOEWG. EAACTIKA ypapun.



270 1° eE€AUNVO OTTOUdWY KATATACOOVTAIl O ATTOPOITOI TWV UTTOAOITTWV

Tunudatwyv TEI, o1 otroiol e¢eTalovTal:

I) MAOGHMATIKA I'ENIKHXY ITAIAEIAX

ATT6 10 BIBAI0 MaBnuartikd kai ZToixeia ZTaTIoTIKAG TG [ Td¢ng Eviaiou Aukeiou
Twv  A. Adapdtroulou k.a., Ekdoon O.E.A.B. 2004.

Keop.
Map.
Map.
Map.
Map.

Keep.
Map.
Map.

Map.

Keo.

Map.
Map.

19:
1.1
1.2
1.3
14

20:
2.1
2.2

2.3

30:

3.1
3.2

Aiapopiko¢ ANoyiouog
2UVAPTAOEIG.
H évvolia Tng TTapaywyou.
Mapaywyog cuvapTnong
Epapuoyég Twv MNapaywywy, Xwpeig To KpITRAPIo TNG 21
TTAPAYWYou.
2Tariorikn
Baoikég Evvoieg
Mapouciaon ZTaTIOTIKWY AedOUEVWY, XWPEIG TV UTTOTTAPAYPAPO
"KAGoe€Ig avioou TTAAToug".
Métpa ©éong kal AlooTTopAS, XWPIG TIG UTTOTTAPAYPAPOUG:
"EkatooTnuopia”, "EvdoteTaptnuopiakd eUpog” kal “ETTikpaTtouca
TIun”.
Mmeéavornreg
AcypaTikOg Xwpog-Evdexoueva.
‘Evvoia Tng MBavdétnTtag.

IT) MAOGHMATIKA KATEYOYNZHZ

A6 10 BIBAI0O MaBnuatikd OeTikAg KateuBuvong I 1ad¢ng Eviaiou Aukeiou Twv
Avdpeaddkn ZT1., K.a., ékdoon O.E.A.B. 2004.

MEPOX B

Keg. 1°:  Opio - Zuvéxsia ouvaprnong

Map. 1.1 TMpayuaTikoi aplBuoi.

Map. 1.2  ZuvopTAOEIG.

Map. 1.3  MovoToveg ouvapTAoEIG- AvTioOTpo@n cuvdapTnon.



Map. 1.4  Oplio ocuvadpTnong 010 XoeR

Map.1.5  1816TNTEG  Twv  oOpiwv, Xwpic TIC aTTOdEILEIC  TNG
uttotrapaypd@ou: "TpIywVOETPIKA opia”

Map. 1.6 Mn TTETTEPAOCUEVO OPIO OTO XoeR

Map. 1.7  Opla cuvaptnong oTo ATTEIPO.

Map. 1.8 2uvéxela ouvapTnong.

Keep. 2°:  Aia@opikoC Aoyiouéc

Map. 2.1 H évvoia Tng TTapaywyou, Xwpig TNV UTToTTapdypaqgo:
"Katakopuen eparttouévn”

Map. 2.2  TMapaywyioiyeg cuvapThoeig- MNapdywyog ouvaptnon.

Map. 2.3  Kavéveg TTapaywyiong, Xwpig tTnv ammodeitn  Tou Bewpriuatog
TTOU ava@EéPETAl OTNV TTAPAYWYO YIVOUEVOU

Map. 2.4  PuBuog petafoAng.

Map. 2.5 Ocewpnua Méong Tiung Alagopikou  Aoyiopou.

Map. 2.6 Zuvémeleg Tou Oswpripatog Méong TiunG.

Map. 2.7  TomKk& akpdTaTa OUVAPTNONG, XWPEIS TNV aTTédeItn Tou
BewpnpaTog TNG 0€AiIdAGg 262 Kal Xwpig TO KPITAPIO TNG 21
TTAPAYWYOoU.

Map. 2.8  Kuptdétnta - Znueia KAPTAS ouvapTnong.(Oa peAetnBouv poévo ol
OUVOPTAOEIG TTOU €ival OUO, TOUAAXIOTOV, POPES TTAPAYWYIOIHES
01O E0WTEPIKO TOU TTESIOU OPITHOU TOUG).

Map. 2.9  Acupmtwreg - Kavoveg De I' Hospital.

Map. 2.10 MeAETn Kai XApagn NG yPa@IKAS TTapacTacng piag ouvapTnong.

Keo. 32 OAokAnpwrik6< Aoyiouog

Map. 3.1 AOpioTo OAOKApwUA.

Map. 3.2  MéEBodoi OAOKANPWONG, XWPIS TIC aTTOdEIEEIC TV TUTTWV TNG
OAOKANPWONG KAT& TTAPAYOVTEG Kl TNG OAOKANPWONG WE
QAVTIKATAOTAOT.

Map. 3.4  Opiouévo oAOKANpwWHa

, [ f oyt
Map. 3.5. Houvaptnon F(x)= -«
Map. 3.7 EpPadov etitredou xwpiou Xwpig TNV epapuoyr 3 TG oelidag 348.



II1) ®YXIKH KATEY®YNXHX

Tnv e€eTaoTéa-010aKTEA UAN ATTOTEAOUV OI TTAPAKATW EVOTNTEG ATTO TO JIBAKTIKO
BiBAio Twv lwdvvou A., Ntavou I. k..

1-1
1-2

1-5a
1-6a
1-63
1-7

2-1
2-2

2-4
2-5

3-1
3-2
3-3
3-4
3-5
3-6

4-1
4-2

4-4
4-5

HAEKTPIKEZ — MHXANIKEZ TANANTQZEI>

Eicaywyn

MepI1odIkG aivoueva

ATTAN apuoVIKr) TAAAVTWon

®Oivouoeg uNXavikEG TAAAVTWOEIG

ESavayKaouEVEG UNXAVIKES TOAQVTWOEIG

(MONO:) Epapuoyég TOU CUVTOVIOUOU OTIG INXAVIKEG TAAAVTWOEIG
20vBeon TOAQVTWOEWV

KYMATA

Eicaywyn

Mnxavikd KUuarta

EtraAAnAia i uttépBeon KupdTwy

2UMBOARA dU0 KUPATWY oTNV ETTIPAVEIQ UYPOU
2TACIYa KUPOTO

PEYXTA ZE KINHZH

Eloaywyn.

Yyp& o€ looppoTtia.

Pevota o€ kivnon.

Alxtripnon NG VANG Kol €£(0WON CUVEXELOG,.

Alxtripnon tng evepyelag kat g&icwaon Bernoulli.

H tppn ota pevotd.
* E&atpovvtal amo tn Swdaktéa (Kot e€eTaoTéR) VAN Tou Kegpohaiov 3:
«Pguotd og Kivnon» ot epappoyeg 3.1 kat 3.3 tng mapaypdeov 3-5 (H
Awxtipnon Evépyelag kat n E&lowon tou Bernoulli) koBwg kat ot
SpaotnplotnTeg, oL gpwtnoelg 3.11, 3.13, 3.14 kot n &oknon 3.22 TOU
KepoAaiov 3.

MHXANIKH XTEPEOY XOMATOZX
Eicaywyn

O1 KIVAOEIG TWV OTEPEWV CWHATWV
Potrr) duvapng

locoppoTTia OTEPEOU CWHATOG

Potr) adpdveiag



4-6  OtgpeNwdNG VOPOGS TG OTPOYPIKNAG Kivnong
4-7  XTPOPOPMN

4-8  Aiatipnong NG OTPOPOPUNG

4-9  KivnTIKA evEPYEIQ AOYW TTEPIOTPOPNAG
4-10 ‘Epyo KaTd Tn OTPOYIKN Kivhon

5. KPOYZEIZ KAl 2XETIKEZ KINHZEIX

5-1 Eicaywyn

5-2  Kpouoseig

5-3  Kevrpikr eéAaOTIKA Kpouon dU0 oQalpwv

5-4  EAACTIKr) KpOUON OWHATOG JE AANO aKiVNTO TTOAU PEYAANG pacag
5-9  ®aivéuevo Doppler

Ta €vBeta Tou TTEpIAaUBAvovTal oTa dIdAKTIKG BIBAia dev TTepIAauBdavovTtal oTnv
eCeTOOTEQ UAN.



