EZMEPINO N'YMNAZIO: XXOAIKH XPONIA 2023 - 2024

Ipoypounationdc ' Yinc Etovc
Téaén I'” Eongpivov Avkeiov KatevOvvenc (Tomoc 1)

MdaOnpa: ®vowkn Tpipota:
Takn: Téén I'"” Eonepivod Avkeiov KatevOuvveng (Tomog 1) KaOnyntic/KaOnynpiec:
Ilep. Efoon: 4
KEDANAIA YAH MEPI-
ENOTHTEZ2 oAOl
KEDAAAIO 1 - MHXANIKH ZTEPEOY ZQMATOZ 26

H €évvola tou otepeol ocwpatog (H andotaon petal onolwvdnmote U0 CNUELWV TOU CWHATOC

Evvola otepeoy apapével otabepn).

CWHATOG.
maros Metadoplkn Kivnon OTEPEOU CWHATOG KAL TIEPLOTPOGLKA Kivnon yupw amo otabepo afova.

Pomn Suvapung. ZUvBeTn Kivnon otepeol cwpatog (amAn avadopd).
Pomr 8Uvapng wg mpog onpueio (LETPo Kal katevBuvan). 4
Porn SUvapung Kot HAKog Tou dfova nepLotpodrg evog cwuatog (LETPOo Kal katevBuvaon).

Pormr SUvapng wg n attia LeTaBoAnG TNG MePLOTPOPIKNC KIVvNONG OTEPEOU CWHATOG WCE TIPOG
otaBepod afova. Mapadelypata and tnv kabnuepvy Lwn.

Kévtpo palog otepeol CWUATOC.
Porméc Suvapewyv TTOU AoKOUVTOL OE OTEPED CWHA. (TIEPLOPLOUOG O SUVAELG TTOU Elvat
mapAAANAeC pe Tov afova ePLOTPOPrC  va aviKouv og eTtimedo mou TEUVEL KABeTa Tov afova

TLEPLOTPOPNC).

OewpnUA TWV POTIWV.

Zelyoc Suvapewy.

MNapadeiypata evyoug Suvapewv otnv kabnuepvn Lwn.
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, , 0 1°¢ vopog tou NeUTtwva yla tnv neplotpodiki kivnon.
Nopot Nevtwva

ywa thv
neplotpodpkn MpoBANLATA LOOPPOTILAG OTEPEWV CWUATWY KAl EGAPUOYESG OTNV KABNnUePLVA Twn).
kivnon. Kwntikn evépyela otepeol mou ektelel meplotpodikn Kivnon.

JUVONKEC LoOpPOTIiaG OTEPEOY CWHATOC: ZF =0 kaw Y M = 0.

Pormr adpavelag oTEPEOVU CWHATOC WG TIPOC afova.
H duowkn onuaocia tng pomng adpAaveLag Kot oL Tapdyovte armd TouG Omoloug e§aptatal. 7

0 2°S vouog tou Neutwva yla meplotpodikn Kivnon otepeol yUpw amod otabepod afova Oz:
IMeéwt, z = lay

Edappoyég 2°° vopou tou Neutwva og anmAd poBAnpata mepLotpodLkig Kivnong oTePEOY CWHA
Awatripnon tTng Mnxaviking Evépyelag kata tnv neplotpodikn kivnon (Edappoyn, oxL anodeién).

. Itpodopur UALKOU onpeiou wg mpog onueio.
Ztpodpoppn. , , , , . > s
2tpodopur UALKoOU onpeiou Tou ekteAel KUKALKN kivnon: L = mr-w. 3
Apxn Awatipnong ITpodopUr OTEPEOU CWHATOG KATA UKo otaBepou afova meplotpodnc Oz: Lz = Iw.
Ztpodopung.

MevikeupEVN Hopdr Tou 2°Y vopou tou NelTtwva ylo TeEPLoTPodLKN Kivnon otepeol yUpw amo
otaBepod afova.

Apxn tng dLatripnong tng oTpodopung.

Edappoyeg tng apxng tne dlatripnong tng otpodoppng. 8
MNelpapatikn emaAnBeuon ¢ apxng e dtatipnong tng otpodopunc.
Edapuoyég Tng apxng Tng dtatripnong T oTPodopUnG 0€ CUCTAUATA CWUATWV.
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KEDANAIA YAH NEPI-
ENOTHTEZ2 0AOl
KEDAAAIO 2 - TAANANTQZEIZ 24
TaAavtwoeLg. MeploSIKEG KLV OELG.
AnAn appoviki ToAovtwoels we MEPLOSIKEC KLV OELG.
tahaviwon. Oplopdg ArAng Appovikng Taldavtwong (AAT) pe Baon tn oxéon ocuvioTtapévng Suvaung — Béong
(HeTatomiong amno t 6€on Looppomiag)
XopaKTnNPLoTKA Suvaung emavadopag. 4
AAT cwpatog o€ opllovTLo Kal katakopudo ehatnplo.
H petatomnion (x) and tn 6€on wooppormiag cwpatog, o€ opl{OVTLo 1} KATakopudo eAATHPLO, TIOU
eKTEAEL TOAAvVTWON £lval NULITOVOELSNC CUVAPTNON TOU XPOVoU — AvASEeLfn LE TTELPAUATIKN
Sdpaoctnplotnta.
XopaKTNPLOTIKA HeyEOn AAT: mAdtog, mepiodog, cuxvotnTa, KUKALKY cuxvOoTnTa.
AvaAuon tn¢ opaAng KUKALKAG Kivnong o dUo kaBeteg AAT 2
Meplodog Tahdavtwong o opl{OVTLO Kal Katakopudo eAatrplo.
Melpapatiki LEAETN TwV MBavwV Tapayoviwy (mAdtog, pala cwpatog, otabepd eAatnpiov) ano
TOUG omoloug emnpealetal n ePlodog TAAAVTWOoNG cwpatog mou ekteAel AAT o€ katakopudo
e\atnplo.
Ixéon B€onc - xpovou otnv AAT .
@don kat apxkn ¢aon AAT.
8

IXEOELC TOXUTNTAC-XPOVOU KOl ETILTAXUVONG-XPOVOU otV AAT.

IpadIKEC TAPAOTACELS BEDNG - XPOVOU, TOXUTNTAG - XPOVOU KOl ETLTAXUVONG — XpOvou otnv AAT.
Alaviopata HeETATOniong ano t B£on Loopporiag, TaxUTNTOG, EMITAXUVONG KAL TNG CUVIOTAUEVNG
Sduvaung otnv AAT.

IXEOELC KAl YPOPLKEG TIAPOOTACELC TOXUTNTAC- B€0NC KAl ETLTAxUVonG- B€ong otnv AAT.
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Evépyela Evepyelokég petaBolég otav cwpa o opl{ovtio eAatrplo ekteAel AAT.).
TaAavtwong. IXEOELG KLVNTLIKNG EVEPYELAG - XPOVOU, KLVNTIKAG EVEPYELAG — B€0NC, KAl SUVAULKNAG EVEPYELAG —
Xpovou, Suvaplkng evépyelag —B€ong otnv AAT. H apxr tng Statrpnong tng Mnxavikng Evépyelag
otnv AAT. 4

IPadIKEC TTAPOOTAVELG TNG KLVNTLKAG, SUVAULKAG KOl LNXOVLKAG EVEPYELOG oTtnv AAT, O€ ouvaptnon
LLE TOV XpOVO Kal Tn Ban.

ATIAG EKKPEMEG. ATIAO eKKPEUEG. AAT EKKPEUOUCG.

Meplodog TaAavtwong armAoU EKKPEUOUG.

Melpapatikn LEAETN TNG TTEPLOSOU TAAAVTWONG TOU AMAOU EKKPEUOUG.

MepopaTIK LETPNON TNG ETUTAXUVONG TNG BapUTNTAC g KE TN XPrion amAol eKKPEUOUC.

Eién Ei6n Talaviwoswv: eAeVBepeg, e€avayKaouEVEG, apeiwTeg, pBivouoeg

TOAQVTWOEWV. Napadeiypata and tnv kadnuepvr {wn Twv Stadopwyv 8wy Tadaviwoswy (eAeVBepsg, 6
E¢avaykaopévn e€avaykaouEveg, apeiwteg, pOivouoec).

ta)\dvrwor!. MepopaTIKA TTapatTnenon TnG e€avaykaouevng TAAAVIWONC.

2ZUVTOVLGHOG.

JUVTOVLOMOG KOl ocuvBnKn cuvtoviopoU otnv e€avayKaouevn TaAAvTwon.

MNapadeiypata cuvtoviopoL amnod tnv kabnuepvr Lwn 1.x. Yébupeg, TIAMLO AUTOKLVATOU,
KPUOTAAALVO TTOTAPLAL.
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KEDANAIA YAH MEPI-
ENOTHTE2 0OAOI
KEDAAAIO 3 — KYMATA 35
H évvola tou Aladoon MaApoU o€ TEVIWUEVO OXOWL | Og eAaThPLO.
kOparog. Kivhon cwpatidiwv tou péoou katd tn StEAeucn evog Mool o auTo.
Katnyopieg Tpéxov KOpQ.
KUMATWY. MRnXavikd Kot NAEKTPOHAYVNTIKA KUpLOTAL.
Eykdpola kat SLopnkn KUPOTo. Anploupyila EYKAPCLWY Kol SLOUAKWY LNXAVIKWY KUPATWY O 3
e\atnplo.

MNapadeiypata eykApoLwV Kal SLAUAKWY KUUATWV.

Melpapatikog mMPoadloplopog tTng taxuTnTag dtadoong evog maApol os oxowi 1 eAatniplo.
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ApHOVIKA TpEXOVTA TpEXOV OpUOVLKO KUUAL.

KOpara. XOpOKTNPLOTIKA TPEXOVTIWVY APUOVIKWY KUUATWVY: OTLYULOTUTIA KUMOTOG, TAAQVTWON Hopiwy Tou
HEOOU (WKUTNTA TAAAVTWONG), MTAATOG, MTEPLOS0G, CUXVOTNTA, UAKOG KUUATOC, TAXUTNTA KOl
dopa dtadoong, paon, dtadopd daong.

Awdkplon toxutntag d1adoong Tou KUHMATOG Ao TNV TaxUTNTa TAAAVTWONG TV Hoplwy Tou
pHEoou (wKuTNnTQ).

Ix€on mou cUVSEEL TN cuXVOTNTA, TO UNKOG KUUATOG Kal TNV Taxutnta dtadoong Tou KUHUATOG.
E¢lowaon tp€xovtog appovikou KUHATOG:

t X
Y=Y, nu2n(?—x) TPogG TN Betikn KatevBUvVoN Tou afova X, Kal

t X
y=Y, T]MZTE(? + X) T(POG TNV apvnTIKA kateuBuvaon Tou afova Xx.

t X
ddon appovikol KUUAToG: @ = 2T (? + I) 10

Fpadlk MapACTACH TNG LETATOMLONG CNUELOU TOU HETOU KaTa tn S1adoon TPEXOVTOC KUMOTOC
OE CUVAPTNON LE TO XPOVO t.

ZTLYULOTUTIO KU UATOG.

Awadopa daong tadavtwoewv SUo onueiwv og TpEXov KU A TNV (SLa XpOoViIKr OTLYUR.
Awadopad tnG dAong evOog onUeiov o SLAPOPETIKES XPOVIKEC OTLYLEC.

Inueia og paon kat avtibetn daon.

Ap =2kr HAX =KkA.

Ap=(2k +1)z 4 Ax = (2k +1)A /2

omovk =0,1,2,3...

Apxn ™G unépBeong (emaAAnAiog) Twv KUUATWY HECW TNG TIELPAUATIKY SLEPEUVNONG TNG
umntépBeong dUo maAuwv oto iblo oxolvi i eAatrplo.
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ITACLMO KUpOTOL. Eykapola otaoipo KUpota.

Anuoupyla yKAPOLOU OTAGCLUOU KUATOG O€ XopdHn.

E€lowon otdoipou kOpatog os xopdn.

Asopol kal KOWALEG yLa oTACLOo KU o€ XopoH.

©éon deoUwV Kal KOWALWV O OTACLUO KULOL O€ X0pon).

AlapopEég eVOC TPEXOVTOG KOL EVOC OTACLUOU KUHOTOC TTOU adpopoUV oTnV HeTAdPopd EVEPYELOG,
otn ¢Aon Kal 0To MAATOG TAAAVTWONG TWV UALKWY CNUELWV TOU HECOU.

OL TIHEG TNG ouXVOTNTAC TAAAVTWONG XoPSNC OTEPEWUEVNG OoTA SUO AKPA, YL TLG OTIOLEG
SnuLoupyeital oTACLUO KU KOTA UNKOG TNG.

_ ku
omovk=1,2,3,4... 8

Taxutnta 61adoong eyKAPOLWY KUUATWY OE TEVIWUEVN X0pon.

v = \/E , OTIOU [ N YPAUULKA TTUKVOTNTA TG Xopdng u=m/L.

E€aptnon tou aplBpol Twv KOWLWY TOU OTACLUOU KUPOTOG KATA UAKOG Hiag xopdng
OTEPEWMEVNC oTa SUO AKpa TNG, o€ oxéon Ue Tn Suvaun F kal tn cuyvotnta f.
EdapUoYEC TWV OTACLUWY KULATWV 0Ta €yXopda LoUaLIKA Opyava.
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ZupBoAn KUpATWV. loodaoikn empaveLla KOl HETWTTA KUUOTOG.

Mapatipnon eMMeESWV Kal KUKALKWY KUUATWVY 0T AEKAVN USATIVWY KUUATWVY KAl 0daLpIKWY
NXNTIKWV KUUATWV.

JupBOAR KUPATWV.
JUUPWVEC TINYEG.

Evioxutikn Kat kataotpodikr cUBOAN Kupatwy. Melpdpata cuBOANRG os embaveELOKA
kOpoata vepou (Ripple tank), kat og nxntikad kUpata ano duo peyadwva

E€lowon oupPoAng os tuxaieg StevBuvoeLC.

AX
MAdtog toAdvtwong A= 2yoauv{27z(ﬂﬂ

otnV nepinmtwon cuPBOANG KUUATWV.

JuvBnkeg evioxuong kat amocBeong.
Evioxuon: Ax =kA

AnooBeon: Ax =(2k +1)1/2

omouv k=0,1,2,3,4...

Melpopatiki LEAETN CUUPBOANC NXNTIKWVY KUUATWV.

Qawvopevo tng mepibBAaonc.

Mepapatikn Stepevivnon NG MePIBAAONC KUUATWY OTNV EMLPAVELX VEPOU HE TN XPHoN
OUOKEUNC LSATWVWY KupaTwvV (ripple tank).

NepiBAaon kupdatwv. | Apxn tou Huygens.
OuoN TWV NXNTIKWV KUPATWV.
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Hxntwka kOpata. Meplypadr) Tou NXNTLKOU KUUOTOG OTOV 0EPQL.

Evépyela kat évtacn | TaxUtnta TOu NYoU.

KOparog. JUXVOTNTECG NXNTIKWV KUUATWY Ttou SLleyeipouv To alobntriplo Tng akorng otov avpwro.
Ymépnxot Kat urtdnxoL.

Evépyela katl Evtaon kOpaToc.

‘Evtaon odatplkol KUUATOG O€ CUVAPTNON HE TNV amootaon (LeTaBAANETAL AVTLOTPODWC
ovAAoya TOU TETPAYWVOU TNE AmOoTaonG Tou amno Tnv mnyn).

KAlpaka €évtaong tou nxou oe Decibel
Kupatikn ¢pvon tou pwtdc.

XOpOKTNPLOTIKA TWV NAEKTPOUAYVNTIKWY KUUATWV. 7
HAektpopayvnTika HAektpopayvnTikd dpacua.
KOparta Meipapa tou Young.

MEPAUATLIKOG UTIOAOYLOUOG MAKOUG KUATOG AYVWOTNG LOVOXPWHATLKAG TTNYAG GWTOC UE TN
xprion Laser.
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Mpoodloplopds TNG kateuBuvong Tou payvnTikoL mediou amod To avTioToLXo OXNUA E TIG
SUVAULKEC YPAUUEC. ZUVEEDN TOU PETPOU TOU POyVNTIKOU TIESIOU E TNV TUKVOTNTA TWV
SUVAULKWY YPOUWV.

JUYKPLON NAEKTPLKWY SUVOLLKWVY YPOUUWY KOL LOYVNTIKWY SUVAULIKWY YPAUULWV.

AUVOLKEG YPOUUEG TOU payvnTikoL ediou mou dnuloupyel évag euBUypappog
peVHATODOPOC aywyOoG.
Mayvntiko redio yupw amod eubUypappo PEUUATOPOPO AYwWYO.

KateVBuvon tou payvntikou nediou — kavovag d€lov xeplou.

AOvapn o nAekTplkd poptio ou KLveital HEoO € OMOYEVEG payvnTko medio. H katevBuvon
KOlL TO METPO TNG LayVvVNTIKAG SUVAUNG.

KEDANAIA YAH MEPI-
ENOTHTEZ 0OAOI
KEDAAAIO 4 — HAEKTPOMATINHTIZMOZ 15
MayvnTLoNOG. [610TNTEG payvNTWV.
MpogAeuon AMNAentiSpacn petafl Vo paBSouopdwv payvnTwy.
HOyVNTLKWV IESiwY, A ers - e - py - -
HAEKTPORAYVNTIKN nAenidpaon payvntikng Belovacg i paBdouopdou payvntn pe tn n.
SUvapn Laplace. Bopelog kat voTlog moAog pafdopopdou payvitn.
AMNAenidpacn payvntikng BeAovag pe peupoatodopo aywyo. Neipapa tou Oersted.
Moviuol payvATec.
‘Evvola Tou payvntikou mediou. Avamapaotaon Tou HayvnTikol nediou evog paBdopopdou
pHayvnTn Ke t xpron muéidwv kat pwiopdatwv odrnpou. Movada LETPNONG TOU HayvNTLKOU
niebiou oto Sl elvat to Tesla (T).
ATElKOVION TOU POyVNTIKOU eSOV e SUVAULKES YPOAUUEG. 4

10
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OplopoG TG €vtaong Tou payvntikou nediou.

To €pyo payvntikng duvaung oe KlvoleVo doptio elval UnNdeviKo.

AUvapn og euBUYPAUPO PEVHATODOPO AYWYO TIOU PPILOKETAL LECO OE OUOYEVEG LOYVNTIKO
nedio. Abvaun Laplace.

Kivnon nAektplkol ¢opTiou To OMolo ELOEPXETAL OE TEPLOXN OLOYEVOUG HayvnTikou mediou pe
TaXUTNTO KABETN OTIC SUVAULKEG YPAUUEG. ZUXVOTNTA KUKAOTPOU.

Edappoyéc tng Suvaung Laplace otnv kaBnuepivr Lwn, 0mwg n Asttoupyia tou
NAEKTPOKLVNTAPA.

Mayvntiko redio mou dnuioupyeital amd Eva KUKALKO peupatodopo aywyo (Bpoxo) kat éva
owAnvoeldec.

HAektpopayvnTiki
Enaywyn.

Mayvntiki por). H povada pHETpnaong tTng KLayvnTIKAG PONG elval To weber.

MetaBoAn TNG HayvnTKAG pong Aoyw alAayng Tou payvntikoL nediou, Tou epfadou eninedng
eMPAVELAC, KAl TNG YWVIAG TTou oxNUaTi{ouVv Ol HayVNTIKEG SUVAULKEC YPAUUEG UE TNV
smpavela.

Melpapata mapaywyng enayopevng HEA, Adyw HeTaBOARG TNG LOyVNTLIKNAG PONG.

Mapdyovteg Tou eMnNPeAlouV TNV TLUA KAl TNV TTOALKOTNTA TG emayouevng HEA og éva mnvio.
Nouog tou Faraday.

Kavovag tou Lenz. Nelpapatiki emiBePaiwon.

ZUOYXETLON TOU Kavova He TNV ApxA Tng Atatrpnong tng Evépyelag.

11
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Melpapatiki Stepevvnon emayopevng HEA (r.x Mtwon paBdéuopdou payvntn o€ mnvio Ue Tnv
xpnon Stacuvdeong kat alodnTApa taonc.)

Anpovpyia HEA amoé emaywyn oTa AKpa aywyou ToU KLVETaL KABETA OE OUOYEVEG LAYVNTIKO
nedio B.

E€aywyn kat ebapuoyn TG oxéong Een = BulL.

Aywyog KLveltol KAOETO 0 OUOYEVEG LayVvNTLIKO TeSio payvnTiknG emaywyng B kat amoteAel
HEPOC KAELOTOU KUKAWUATOG.

Avadopad otnv nepintwon opBoywviou mMAaLGiou Tou Kiveital kat Bploketal oOAOKANPO HéEoa
OTO payvntiko nedio.

Meplotpodikn kivnon (Le otabepr ywviakn TaxuTnta) mAALolou 08 OPOYEVEC HayVNTIKO Ttedio.
MNapaywyrn eVAANQGCGOUEVNC TAONC.

Mewpapata apolBaiag emaywyns Le Vo culevypéva nvia.

Qawvopevo apolpaiag emaywyngc.

Mapdyovieg amod Toug omoioug e€aptdtal n tdon apolBaiag emaywyng (pubuog petaBoAng tou
PEVUATOG OTO MPWTEVOV, TOV apLOUO TWV OTIELPWYV TWV INViwv, Tov Babuod oculeuéng twv dvo
ninviwy, Tnv Umapén mupnva).

H Aettoupyia Tou petaoynuatioty He Baon to pavopevo tng apolfailog emaywyng.

H onuoaoia tou petacynuatioti wg didtaén avuoPpwong kat urtoBLBacpol tng taong. H xprion
HETAOYNHUATLOTWY OTN UETAPOPA NAEKTPLKNG EVEPYELAC ATIO TOV TOTIO TTAPAYWYAG OTOV TOTIO
Katavalwong, Kal oe SLAdPopeC NAEKTPLKEG CUOKEVEG.

IX€0N LETACXNUATIOUOU TAONG Yo LOAVIKO peTaoxnuatioth: Voo/ Voi=na/ni/=11/l1.
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