EZQOYAAO

43



Ew. 2.1 Kopa omv emopdveia
g 0dhacoog.

y
v

: /"\ X
No/

N N x
NN\

/N x
D ZAN

y v
/N x
N 1\

y

L AL
N\

Xy. 2.1 Kotd ™ d1ddoon evog
KOUOTOG G €Vl EAOOTIKO HEGO TOL
onueio Tov HEGOL KIVoHVTOL YOP®
a6 po 0éon woppomiog. Katd ™
10001 TOV KOUOTOG O PETOPE-
PETOL VAN.

2-1 EIZAT'QI'H

H évvola «cOpom, amd Tig mo Pactkég EVVOIEG TG PUGIKNG, YPTCLOTOM-
Onke yo v TEPLYPAPT] POVOUEVOV TTOL KOADTTOLV £VaL EDPV QAGHLAL.

2y gvotnto outh o TEPTYPAYOVLE TO UNYOVIGUO TAPAY®OYNG TOGO
TOV UNYOVIKGV 000 KOl T®V NAEKTPOLOYVITIKOV KUHATOV KOOMG Kot pio
GEPA PUIVOUEVOV TTOL €Vl KOWVE g OA0 To KOLOTO —TNV 0VAKAQGN, TN O1d-
OAaon kot T copforn.

2-2 MHXANIKA KYMATA

Av mpoxAnfei o datapayn oe Eva vAKO Tov npepet (1oppomet),

To. pOpLd oL, otV TEPLOYN OmMov TPokANONKE 1 dwwTopoyr], petatomifovtot
a6 115 Béoeig 1ooppomiag tovg. Emeldn opmg ta popla avtd aAAnAETOpoHV
LLE TO YEITOVIKG TOVG OEYOVTOL SVVALELG TOV TEIVOLV VO TO. ELOVOPEPOVY GTIG
apyIKéG Toug BEGEIC EVD OTO SMANVA TOVG AGKOVVTAL OVVALELG TTOV TEIVOLV
va to ekTpéyouy amd T Béon woppomioc. ‘Etot, n dwatapoyn Sodideton amod
TN U0 TEPLOYT] TOV VAIKOD OTIV GAAN KoL OAa Ta oTpEiR TOV VAIKOD EKTEAODV
dwadoykd v idwa kivnon. H d1ddoor avthg g datapayng oto ydpo ovo-
péletor Kopo.

IMNo ™ dnpovpyia evog kdpatog ypetdlovion n Iy g dwwrapoyns
N Ty 100 KOpeTog, dSniadn N oitio Tov o TpokaAéoel T dwTapoy Kot
éva VAMKO (néoo) oto omoio KABe POPLO AAANAETIOPA LLE T YELTOVIKA TOV (&-
AOOTIKO LEGO).

Ta kopoto mov dadidovion og Eva eEAaoTiKO PHEGO ovopaloviol pnya-
vikd kopoata. O KopoTIGHOG 6TV EMPAvela g BdAlacoag, 1 diddoon TV
SOVNoE®MV KOTA UNKOG £VOG GTEPEOD Kol 0 MY0g €lvar pepikd mopadelypoTo
UNYOVIKOV KOUATOV.

Kotd ) duddoon evog kOHTOg dev €XOVUE HETAPOPE VANG Omd o
TEPLOYN TOV EAQCTIKOV HEGOV o€ GAAN. Ta pudpila Tov ELaoTIKOD PHEGOV KIVOD-
vTol YOpw amd T 0éom 160ppomiog Tovg.

IMa va TpokaAécovpe TV KOHOTIKY Sl0TOPOYN TPETEL VAL OMGOVLLE &-
vépyew og Kamola meployn tov pécov. H evépyeia avty petapépetor pe to
KOpo o€ dAlec meployég Tov pécov. Kata tn ovadoon evog KOPOTOS HETO-
QEPETOL EVEPYELD KOl Opp1| amtd TO £va onpeio Tov pécov 610 drro, 6yt 6-
ROG Kot VA

Ew. 2.2 Toa wxopota ot 0dlacco peta@épovy peydia mocsd &-
VEPYELNG KOl GUYVA TPOKOAAOVV KATOGTPOPES OTIS OKTEC.
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Av og ypdvo t po dotapayn S10dideTal o amdSTAOT X OO TNV TNYN
TOPUYOYHG TNG, TO TNAiIKO
v==
4
glval n TadTTe 61G0061G TOV KUNATOG.

2.1)

H toyvmto pe v onoia dadidetan éva kKOUa g Eva pécov e&optdtol
Uovo amd Tig 110TNTEG TOV UEGOL OV JATAPACCETOL KOl OYL OO TO TOGO 1-
oyvpn etvar n dtatapoyn. Adyov xapn o Nxog d1adidetar oTov aépa e TayOTN-
ta 344 m/s, aveEdpmra amd To av givar 1oyVpog N acbevig. Xta oTEPEd O
NYOG O1AdIdETAL e PEYOADTEPT] TAYVTNTA.

10 onueio avTd Vo EMGNUAVOLLE TN SIAKPICT] OVALESH GTIV TOXOTN-
TOL TOL KVWOTOG, TTOL gival otafept), Kot TNV TaydTNTO e TNV OTOio KIVOUVTOL
T GMUELD TOV PHEGOL YOP® amd TN B€om 16oppomiag Tovg, Tov dev elval GTa-

Oepn.

Me kpurfpro 1 d1evbuvon oty omoio KvohvTol To GNUeia TOV Ao~
OTIKOV HEGOVL, TO KOUATO S10KPIVOVTOL OE EYKAPOLY KOl G OLOPNK).

Ta gykdpoio kopata dadidovrar oto oteped. Ta dapunkn dadidovtan
OG0 610 6TEPEN OGO KOl GTO LYPE KAl TO AEPLOL.

Eyxdapora ovopdlovral To KOpoTO oTe 67Toio OA0 TO, GMUELR TOV A~
OTIKOD HECOV TOAAVIMVOVTOL KAOETO ot devhBvvon d1ddoomng Tov KOUATOG.
Tétown wopata dtadidovtar Kot pnKog pog xopdns. Ta kopata mov S1adido-
VIOl OTNV EMPAVELD, TOV VYPOV UTOpoLV Vo Bewpnboldv Katd mpocéyyion -
YKOPG1CL.

Awpnkn ovopdlovrtal To KOHOTO 6T OTToio, To oNUeia ToV EAUCTIKOD
UEGOL TOAAVTMOVOVTOL TapdAAnia ot dtevbuvon drddoong tov kopatog. TéE-
TO10 €ivol To KOUO TOL S1001deTOL KOTA UNKOG TOL gAatnpiov oTo oynua 2.3.

Av M myn exteAel mEPLOOIKN Kivnon Ta COUATIOW TOV HEGOL KIVOD-
VIOl EMioNg TEPLodkd. To KOUA TOL TPOKLATEL TOTE Elval VOl TEPLOOIKO KO-
po. Ewwotepa, av 1 kivinon g myng ivol omAn appoviky taAdvioon ol
TO. GOUOTIOW TOL PHEGOV EKTEAOVV EMIOTG OTAN] OPLOVIKY TOAGVIMOT KOl TO
KOpo, ovoudleTar NuITovoEtdEg | appoviké. To aplovikd KOUATH EYOVV OlTAN
poOnuotikn tepypagn kot moilovv évav wdwitepa omovdaio poro. Onotdn-
TOTE KLUOTIKY dtotapayn, 060 TEPITAOKN Kol vo glval, pumopel vo Bempndel
OTL TPOEPYETOL OO TO AOPOIGHO EVOC OPLOOV OPLOVIKDY KUUATOV.

H zwepiodog (T) Tov kdpatog eivor 10 ¥povikd SIACTNN GTO 0Toio
€vo, cOUOTIO TOV HEGOV OAOKANPOVEL TNV Kivion Tov (OPROVIKY TAAAVTO-
on). Edv potoypaeilape 10 Héco 6to omoio 010dideTon Eva apUOVIKO KOUO
dVO YPOVIKEG OTLYLLEG TTOVL JPEPOVY KaTd pia tepiodo Ba PAEmape OTL OAa T
cOUOTIOW TOL HEGOV, £YOVTOC EKTEAECEL Lol TANPN TAAAVTWOON, Pplokovtal
A oTIc apykég Toug Béoels. 'Etot, Tapolo mov 1o kb Ba Exel mpoympnoet,
N KOHOTIKN €KOva ov Ba whpovpe OBa givor idwa. Emopévag mepiodog tov
KONOTOG €ivol €TioNg TO YPOVIKO S1AGTNNO OTO 07T0I0 1| KOPOTIKY EIKOVO,
gmovoloppaveral.
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Xy. 2.5 Metd and ypévo pog
TEPLOSOV 1 KLUATIKY EKOVOL EMOL-
voioppdaveton

Xy. 2.6 (o) Ze xpoévo At o xo-
pLPY TOL KOMOTOG HeTaKiveiTon
katd vAt. (B) e o mepiodo pe-
TOKLVEITOL KOTA A.

XPOV“ffl y Xpoviki
v oTiyun t v omypA
t+T

H ovyvotnta ( /) pe v onoia tolavidvovtol to onpeio Tov pHEGov
ovoudletor Koau ouyvotnTa Tov Kopatog. H ovyvotnta tov kbpotog deiyvel
TOV apOd TOV KOPue®V (av TPOKEITUL Y10 EYKAPGLO KUUO) 1 TOV TUKVOUA-
TV (0v TPOKELTOL Y10, SIAUNKES) OV PTAVOVV GE KATO0 GNUEI0 TOL HEGOV
GTN HOVASO TOL YPOVOL KATA T S13500T TOV KOUOTOG,

H anéotaon oty omoic 610010€TON TO KONO GE YPOVO MOg TEPLO-
dov ovopdleTan pKog KOpaTOG Ko cvpPorileton pe A .

Y10 oynua 2.60 PAETOLE 600 OTIYUIOTLTIO EVOG EYKAPTLOV OPUOVIKOD
KOHOTOG GE YPOVIKEC OTIYUES TTOL SLOPEPOVY KOTA At. ' dvTd TO YPOVIKO O1d-
OTNUO M0, KOPLPT TOV KOpoTog petokvionke kotd U At . e ypovikd Sid-
OTNUO JLOG TTEPLOJOL Hio. Kopuen (0T ovTh pe To Perdit) o Exetl peToKivn-
Oel katd éva pnrog kopatog (oy. 2.6B). Emopévmg n amdetacr 600 dtadoyt-
KOV Kopue®v eivat ion pe A .

b —r—>

-0 Ati

(@ ®

®o umopoHoULE, VO, OPIGOVLE TO PIKOG KORATOS G TNV 0T06TAGT
METAED OVO OLHOOYIKMOV GNUEIMV TOV NEGOV TOV OMEYOVV TO 1010 OO TN
0£01 16oppomiag TOVG KO KIVOOVTOL KOTA TNV 1010 Qopd.

Av om oyéon (2.1) avTIKOTAGTAGOLUE TO ¢ LE TNV TTEPTI0O0 TOL K-
Hatog N omdoTacn X oty onoio Swadidetar To kOpa eivar A kot m oyéon

TOPVEL TN LOPON

A
=2 2.2
. 2.2)
1
Eneon T = 7 N oxéon , TEMKA, Yivetal
U=Af (2.3)

H oyéon avt ovopdleton Ogpeiidong gicmon TG KVRATIKNG.

46



H podnpatuc aeprypa@i] Tov appovikov KORATOg

Ag vmoBécovpe 6TL | Ty appovikng dtatapayng O apyilel va tala-
vidvetor ™ xpovikh otiyun £, =0 kot 61t N TOAGvTOoT TG TEPYpAPETOL

and ™ oxéon ¥y = ANU X . 'Eva onueio M tov ghootikod pécov Ba apyioet

X
VO TOAOVTAOVETOL TN XPOVIKT otiypn f, = — . Emopévag ) ypovikn otiyun 7,
v

, , ;o — X .
10 onpeio M Oa toravtaveton ent ypovo ¢ —1, =t —— Ko, pe TNV TPOHTO-
v

Beom 611 To TAATOG TNG TaAGVT®ONG Tov M gival {00 [E TO TAATOC TAAGVTMONG
tov O,' 1 ekiowon g kivnotc Tov Oa eivon

_ X , _ 21T _x
y-Anqux UE il y A’]H—TD UE
, _ O _x
n y—A’Wz"[T _UTQ
1, Emedn uT = A,
t X
= Anu2ntl - X 2.4
y=Anu T[I:T AE (2.4)

Av 10 KOp0 S1odideTon Katd v avtifetn gopd toTE

- r . x
y-Aﬂp2ﬂ%+A§

H (2.4) amotelei v e€icmon Tov kOpoTog kot divel kdbe otryun tnv
anopldicpuvon mov éyovv Ta onueia Tov EAAGTIKOD HEGOL amd TN OEom 160p-
pomiog TOVG.

To A ovopdletar wAGTOG TOL KOPOTOS KOl Eivol 1) HEYIGTN T TOV
UTOpEL voL TAPEL 1 ATOUEKPLVCT] EVOG OTUEIOL TOV HEGOV KATA TNV OPLOVIKN
TOAGVT®ON TOL EKTEAEL.

r X
H yovio 27T B— - X B ovopdleton @aon kot petplétol og axtivia. E-
/i U

7ewdn N eaor eEAPTATOL o TV AOGTACT) X OO TV TNy TPOKVMTEL OTL TO ON)-
Leiol TOL EAOGTIKOD LEGOVL TNV 1010l ¥POVIKT OTIYLT £XOVV SOPOPETIKEC PACELG.

I'pagui] Tapdotact Tov KOpATOS

Amd ™ oyéon (2.4) eaivetar 6Tl N amopdkpuvor y Kémolov onueiov
oV P€oOV €lvol GUVEPTNOTN SVO LETARANT®V, TOL XPOVODL ¢ KOl TNG OTOGTACNG
x Tov onueiov omd v myN. o To Adyo avtd dev eivan dvuvatd N oyéon (2.4)
va mapactadel Ypapikd o€ enimedo oyfua. Av 6pmc n po amd Tig 600 peta-
PAntég BewpnBel otabepn, n amopdKpvvon ivar GuVAPTNON LOVO TG AAANG
HETOPANTAG Kot €lvor SuvaTn 1 YPOELKn TG TapdoTaon.

H npodmdBeon avti ekTANP®OVETOL GTIV TEPITTMOT KVUATOV TOV dtadidovTal
0€ YPOIIKA EAAOTIKA LESO (T, XOPOEG) XWPIC AMDAEIEG EVEPYELOC.
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Xy. 2.8 Evo otiypuotumo tov Kv-
poatoc. Ta onueio B ko I' mov
£€YouV dl0popd eaoNs 2w, amE ouV
£vo. KOG KOULOTOG,

y
X=X,

->

X0

«— T —>»
Xy. 2.9 I'pogn mapdotaon g
Kivnong evog oNLEIOL TOL EAAGTIKOD
€GOV G GLUVAPTNOT e TO YPOVOL.

- »me“m%

“Mvvereverne

iy fiiagas N
e o {M‘i “fm'h

Ew. 2.3 ®dortoypagieg and dvo
KOUOTIKOVG ToAUoOG Tov Stadido-
VIO KTl KOG VoG gAatnpiov.

A) 2Ty TUmo TOV KOROTOG,

I'o dedopévn ypovichy otyun (1= 1) n oyéon (2.4) maipvel T popen

y= AnuZnB?Ta@ - iH
0 A0

Kot divel v amopdkpuvon kdbe onpeiov Tov HEGOV GLVAPTHGEL TG OTOGTO-

ongG Tov amd TV TNyN. To didypoppa ovtig TS suvaptnong (oy. 2.8), divel

0éon TV dEop®V oNUEIDV TOL UEGOV [0 OPICUEVN XPOVIKT OTLYUN KOl O-

vopaleTol OTIYHIOTUTTO TOV KONATOG,

B) Tardvrtoon evog onueiov Tov pécov.
Mo opropévn andotacn amd v anyn (x=x;), n oxéon (2.4) maipvel
Hoper

y= AUMZNE;——UTGG @

Kol Olvel TNV amopdKpPLVOT EVOC GUYKEKPLUEVOD onueiov Tov PEcOV GuVap-
TNOEL TOL YPOVOUL.

H ypaeuwm napdotacn e oxéong avtig (oy. 2.9) eivar 1 yvoot) pog
YPOQIKN TOPACTACT] TG OMANG APHOVIKNG TOAGVTMOOTC.

2-3  EITAAAHAIA'H YIIEPOEXH KYMATQN

T1 ovpPaivel 6tav 610 1010 EAACTIKO PHEGO GLpPairovy, dnAadn dio-
didovtar Tavtdypova dvo N mepocoTepa kopata; [low elvar toTE 1 Kivnon
TOV LOPlOV TOV HEGOV;

"Exetl dromiotmbel 6t Ta kOpoto akolovbovv v apyn emaiiniiog 1
VIEPBEDTG, COUPOVA UE TNV OOl

6Tav 6g évo péco o100idovTal 000 1| TEPLOCOTEPH KVNATA 1) ATTO-

LAKPLVGT] EVOG GUEIOV TOV ELAGTIKOV PHEGOV Elval 61 IE T1] GUVL-

OTOUEVY] TOV OTOPUUKPOVGEDY TTOV OPEILOVTOL 6TA ETTL PEPOVG KO-

poTo.

¥10 oynpa 2.10 @aiveton To OTOTEAECUA TNG TOVTOXPOVIG S1Ad00Tg
dV0 TOAU®V KOTE PUiKog EVOG GY0VIOD, GTO 1010 eminedo, [ avTifeteg kaTeEL-
Bvvoelg. Otav ot Vo TaAROl GVVAVTMVTOL, TO LOPLO TOV GYOVIOD £YOVV OTO-
paxpoven ion pe to ahyePpikd AOpOIGHO T®V OTOHOKPOUVGE®Y oL Bol glyav
av o1 dvo ToApol dadidovtay EeywploTd.

IIpw
cuvévinon
4_
Koz ) cvvévenon -4
«
Metd, ™ cuvévinon =
<
Ty 2.10
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Yy gwova 2.3 aivovtor 600 KOUATO TO 0Toie d1adidovTal Kot un-
KOG €vOg eratnpiov. Onmg eaivetal, To KOUATA SEPYOVTAL TO £VO, LEGO OO TO
Ao yopig va petapfindodv kaborov. Ta kopata mov dwdidovial oto idto
UEGO, dev oAANAEmdpovv petaly tovg. Kdabe kopa Sadideton cov vo uny v-
mpye To AAro. H cuvelopopd kdbe kOLOTOC 6TV omopdKpuven evog onueiov
TOV HEGOV etvar ave&aptnn amd v VIapEN ToLV AAAOV KOUOTOG,.

H apyn g eraiiniiog mapafraletor povo otov To KOpATo €ivol TG0
WOYVPA OGTE VO, PETARAAAOVY TIC 1O1OTNTEG TOV PEGOV GTO O0moio dradidovral
(6tav o1 SVVANELS TOV OICKOVVTOL GTO, COUATIOW TOV HEGOL OEV gival avaAo-
veg g amoudikpouvong). Tétoleg mepmt®oEl 0oL dev 1oybEL M| OpyN TNG &-
ToAANAOG, £XOVUIE GTO KOUATO TOL dNUIOVPYOHVTOL 0o pito EKpnén.

Ta KOPOTIKA PAVOUEVO TTOV OTAVTODV 6T OGN £lval cLVNO®G apKe-
14 ovvOeta. Onmg v kivnon evog PANUOTOC TNV OVOADOVUE GE GUVIGTMGCEG,
optfOVTIO KOl KATAKOPLPT), £V GOVOETO KOUO, UTOPOVLE VO TO Bemprcovpe
®¢ AmOTELECUO TNG EXOAANAIOG EVOG 0p1OUOY APUOVIKMDY KUUAT®V, [LE ETIAEY-
UEVO TAGTY KoL UNKT) KOLOITOC.

H tavtoypovn 6130001 600 1] TEPIGGOHTEPMOV KVNATMV GTNV 010 TEPLO-
M EVOG EMIGTIKOD PéGOV ovopaleEToL cupPo).

A / A

To onpeio avtd L
A TOPAPEVEL AivITO Xy. 2.11 To anotélecua Tng cvp-
| : BoAng dVo OOV KLUATIKOV ToA-
HOV Kot TG GLVPoANG S0 dpot-
®V 0AAG avtifetov  ToAN®OV

) /a\ /A

|
a
<«

211 GuvEYELD, B0l LEAETGOLLE LEPIKEC EIOTIKEG TEPITTMGELG GULPOANG KOUATOV.

2-4  2YMBOAH AYO KYMATQN 2THN EITI®ANEIA
YI'POY

O ekdveg 2.4a ko 2.4P delyvouv to amotérecua T cupPfoing dvo
OLOI®V KUUATOV oTNV eM@aveln vepov. Ta KOuaTe TPoKaAoHVTOL GTNV EML-
@aveln vepov amo T mnyég A o B.

) - ®

Ew. 2.4 H ovppolrn dYo kopdtov oty eTQaveLn vepoD
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Xy. 212 Zrto onpeio Xy, X,
2,... YW TO. OO0l Ol AMOGTACELG
Tovg amd TG 800 TNYEG dapépovv
AKEPOLO TOAALATAGGLO TOL UAKOVG
KOpaTog £xove evicyvon.

Xy. 2.13
@,,... Y 10 0moio Ol AMOGTACELG
Tovg amd TG 300 TNYEG dapépovv
TEPUTTO TOAATAGGIO TOL GOV
WNKOVG KOUATOG €YOVUE OmOGPe-
on.

Xta onueio Py, Dy,

BAémovpe 6t vmdpyovv onueio  (ta omoio pdAota oynuoatifovv
YPOUUEC) TTOL TOPAUEVOLV OKIVITA, EVA GAAN TOAOVTOVOVTUL TTOAD £VIOVO.

210 oynua 2.12 1o onueio Z, eivat éva onpeio oty emedvelo Tov ve-
pov wov anéyel e&icov and Ta onpeio A kol B, (r1=r).

Emedn ta 600 xopata EeKivovy Tautdypove omd TIg TNYEG Kot 1) awo-
GTOGCT OV JVOOLV UEYPL VO PTAGOLY GTO X, €ival idia, 0Tav 010 X, PTAVEL
"0pog”” amo TN e wnyn, Ba eTdvel “"opog’” kal amd TV GAAN, COUE®VA HE
mv apyn g EMoAANAlag, 610 X, Oa onovpyndel “"6pog”” e durhdcio vVyoc.
Metd amd ypovo T/2 oto onueio Z, Ba ptdcovv tavtdypova dvo ~Kothadeg ’,
€161 1 KOo1Adda Tov Ba dnuiovpynBel oto X, Oa €xel dimAdoio Babog. Xtnv me-
pintoon avt) Aépe 6Tt Ta 000 KOPOTO GUUPAAAOVY EVIGYVTIKA.

Evioyvtikn copporn éxovpe kot o GAAa onueio. o mopdaderypa kot
ot0 onueio X;, oto omoio ri-r=A4. Otav 610 onueio X; @tavel "6pog”” mov
mpoEpyETOL amd TV YN B, tavtdypova etdver '0poc’” mov mpoépyetar amd
mv myn A kot dnpovpyndnke o tepiodo vopitepa. To 1610 copPaiverl o
oMo ekelva o onpeio oTo ool 1 S10POoPE TOV ATOGTAGEMY TOLG AmO TIG OVO
TYEG ivor aképata TOALUTAACIN TOV UNKOVG KOUATOG,.

Ac efetdoovpe Topa v TEpintwon evog onpeiov O, (oy, 2.13), oto o-
TOI0 01 OTOGTACELG 71 KO 7, amd TIC Tyec A kon B, dapépovvy katd 42. Onwg &i-
mope o, opn”” Eexvov Tavtdypova oo Tig 000 Tyég. Otav 6to onueio O @ta-
VEL 0pog TpoePOUEVO amd v mnyn B, amd mv myn A o ptdvel kodda, pe
amoTé eSO TOL 000 KOpOTa, Vo, adinioovatpovvtal. Metd oamd ypovo T/2, oto on-
peio @4, Ba ptdoel “'Koada” amd o B kot '6pog”” amd 1o A. To dBpoiopd Tovg
Ba eivon éArL pndév. To onueio @ mopapével Swpkmg axivnro. To 1610 cupPaiver
ue 6ho ekeiva To oNuEid, OTNV EMPAVEIN TOV VEPOD, GTA OMOiL 1 SOPOPdE TV
OTOGTAGEDY TOVG oo TG 000 TNYEG efvan fom pe Tepttd moAhamhdolo Tov A/2.
Enmopévac

Ta onpeio TV omoiv 01 ATOGTACELS 1| KOL 2, A0 TIG 000 TNYES, OLAPE-
POLV KOTA OKEPALO TOALOTAGGLO TOV HIKOVG KOPOTOS 4

(nhadfy 1, =1, =NA émov N =0,x1,%2..)
TalovTAvVovTol pg péyroto nadtog. Tote £xovpe evicoyvon.

Ta onpeio TOV 00iMV 01 UTOGTAGELS 71 KOL 12, OTT0 TIG OVO AINYEG, OLUQE-
POLY KOTA TTEPITTO TOALUTAGGLO TOV HIGOV HIKOVG KOPOTOG (4/2)

(Gmradhy 1, =1, =(2N +1)A/2 6émov N =0,x1,%£2...)
pévouy owopkag axivnra. Tote égovpe amdcfeon.

‘O)o To. vTéroua onpeio KAVOLY TOAGVTOON 1E EVOLANETO TAGTOG.

To cuopnepdopate aVTE UTOPOLY VO YIVOUV MO TEICTIKA 0V HEAET-
covpe podnuatikd to eawvopevo. Eotm 6t éva Tuyaio onpeio tov pEGov oto
omoio dadidovTal TOLTOYPOVA KOUOTO TOL TPOEPYOVTAL OO TIC TNYES A Kot
B, anéyel and avtéc 7 Ko , avtictoryo. Mia Tuyaia ¥povikn GTiyun ¢ To on-
peio ovto €xel amopdkpouvon,

v, = Anu2m E’;— - %@ e€ontiog ToL TPMTOL KOUOTOG KO (2.5)

t
= Anu2ntt -2 Hezo det 2.6
Vs nu Al g€artiog Tov devTEPOL (2.6)
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SOpeovaE [e TNV apyn TG EXOAANAING, 1| ATOUAKPLVGT TOV oTueiov
avTov and TN B€om 160ppoTiaG TOL TN YPOVIKY oTIyun ¢ Ba eivat

y=yty
1 omoia Bdcel Tov (2.5) kot (2.6) yiveton

_ t_n I n
y_A%wanf A%mﬂn@’; /\% (2.7)

Kavovtag ypfon g Tpry®VOUETPIKIG TAVTOTNTOG

a+ =20uVv EP’ ~B EF’ tB H n oxéon (2.7) yivetau
nua +nup 5= QWJD > o

n-r t ntr
=240uv2m-1—2 27TB—— L2 H
Y Y s YW

Enopévmg 1o amotéleoua g cuUPoANG elval ToAdvTmon mov £xel TAGTOG

A =240t 2 (2.8)
2A
t +
KOl QAo ZHB— _hTh H
o 22 0
2oupova pe ™ (2.8), 1o TAdToC TG TaAdvToong Yivetor uéyioto (4 '=24) 6-
Tav ouvar 2 =4
[ =7
1M otav 2m——— = N1,
2A
onAadn oto ornpueia yio To omoia
= r,|=NA omov N =0,1, 2...
Otav ouvari 2 =g
2A
IR
IMAad 2m—— = (2N +1)—
nAoom A ( ) >
A
i h—q:@N+05 ue N=0,1,2..

N (2.8) diver 6t 4" = 0. Anhadn to, onueio oTd TOPAUEVOLY SLPKAOG oKiviTaL
O vyeoperpikdg TOMOC TV onueiwv Yy T omoia  1oyvEt
r, —r, =0T100. givor vrepBorn. Enopévag ta onueio oto omoia £xovpe gvi-

oYLTIKN GLUPOAN KoL T onpeio ota ool £yove amdcPeon, Ppickovtol Ta-
v o€ VTEPPOLES.

2nueioon : H peiétn tov poawvouévov g ovuPoAng, Omme €ywve, opo-
povoe 61N GLUPOAN 000 KLHATOV TOV OToimV ol TYEG Ppiokoviol 6€ @aon
(Aad” dnuovpyodv TavTdYPOVE UEYIOTO Kot EAdYIOTA). ZLUPBOAT, OU®G,
&yovpe KaBe popd mov dHo Kopata dradidovrol 6to 110 péco.
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ITAPAAEII'MA 2.1

AVO onpelokég mnyég Nyov A ko B exméumouy appoviko Mo 101og cuyvotntag kot fpickovial og pAcT).
210 péco M ¢ andoTaoTg TOVS, O YOG OKOLYETAL £vTOVoG. XT0 onpeio I, mov Bpicketon mbve oty evbeio AB,
oe omootacn x=4 cm and to onueio M, o Mo undeviletar yio mpmtn @opd. No Bpebet 1 cuyvdTTa TOL YOV
OV EKTEUTETOL 0TTO TIC VO TtNYEC. H TorydTnta Tov fyov otov aépa. ivor v=340 m/s.

Amavinon :
AmooPeon €yovpe ota onueia, e evbeiag AB, ota onoia 1oyvel
n=r,=2N+I1)A/2 émov N=0,x1,+2..
210 onueio I' 6mov Yo mpdN Popd mapartnpeitor amdcPeon N=0 Eropévog
n=r,=A/2
Av 1o onueio I' Bpioketon mAnciéotepa oto B to1E

AM +x—=(BM —x)=A/2 f 2x=A/2 apo A =4x=16cm
Ko f=%=2125Hz

2-5 XTAZIMA KYMATA

Avo kdpata 0100 TAATOVG Kot 110G cLyvoTNTOG SladidovTal e avTi-
Betn eopd pésa 010 1010 EAaoTikd péco (oy. 2.14)

. 2.14 Ta 00 kopoto 108150~ +—

—>
vtol oTo 1010 €ANCTIKO HEGO e 6y 2
avtifetn eopd.

Ve,

—_—>
Ta dvo kbpata cvppdiriovv. H kivnon tov péoov ovopdletol oTdotpo KO,

21000 KUNO OVORACETOL TO OTOTELECHA TG GUUPOATS VO Ku-
— RATOV TNG 010G GVYVOTNTOS KOl TOV 10100 TAGTOVS TOV OL0did0-
D VIOl 670 1010 néco pe avtifeTes KaTevOUVoELC.
—_
N D Kpotdpe v eAehBepn dxpn evog TEVIOUEVOL GYOVIOD, TOV 1| GAAN
Tov dKpn eivar otepe®PEVN o€ aKAOVNTO onpeio Kat Tng divouvpe Lo dOnon.
ﬁ Me avtd oV TpOTO dNUOVPYEITAL VOGS KOUOTIKOC TOALOS 0 omoiog dtadideTat
-F KOTA pMKog Tov oyoviov. Otav 1 KOHOTIKY dtaTapayn Tacel oty GKpn TOV
D oyowiob To oyowvi ackel pa duvaun oto onueio otpitng. H avtidpaon oe
S ot ™ duvaun onpovpyel Evayv avakKADUEVO TAAUO TOL Kiveitol 6TV ovTi-
D Betn katevBuvvon (oy. 2.15).
‘_

. . Edv e&avaykdoovpe 10 eAelBepo GKpO TOL GYOWIOL Vo KAVEL OPLO-

Xy. 215 O xvpotikds moApog , . , ro ;
avaxhétal oto otadepd epmodto YU taldvtoon (oynua 2.16) 1o appovikd KOHO TOv OMUIOVPYELTAL Kot TO
Ko S108iSetal avTifeToL. OLLO10 TOV OV TTPOKVATEL OO TNV AVAKANGT] CLUPAAAOLY OTLLOVPYDVTOS OTA-
Olo Kopa. Av omTOypa@icove T0 oYowvi 6e 018PopeC XPOVIKES OTIYIES, Bal
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TOPOTNPNCOVUE OTL VIAPYOLV CNUEINL GTO GYOWL - Ol HEGUOL - TOV TAPOLLE-
VOUV SLOPKDG aKivTO EVED OAO ToL GAAC EKTEAOVV TOAAVTMOOT UE TNV 1010 G-
xvotnta. To mhdtog g Taldvimong dev gival id1o yio OAa ta onpeio Tov To-
Aavt@vovtol. Méyioto mAdtog £xovv ta onpeio wov Ppickovial 6To UEGO TG
0mooTOoNG HETAED 000 J1US0YIKOV SEGUMV —O1 KOLAIEGS,
H ovopocia (otdoyo = axivinto) opeiletol 6To yeyovog 0Tl €0m dev
EYOVLLE VOL KAVOVLE [IE EvaL KOWO, SNAAST [E o TAPOUOPPOOT TOV S108ide- - - -, /- 2N S
tot. £to kdpo OAa o onueia extelodv Swadoxikd v B0 kivon eved 610 t=yg ‘ ‘
oTaco 0g cuppaivet to idto. ‘

H eEicwon Tov otdoipov KOpaTog NG5 /N S

"‘Eoto 10 appovikd kopa pe e&icwon t=T/8
t X ‘
n= AI?IJ27TB———H (2.9)
Or A0 |
7oL dwadidetan Katd T BeTikn popd Tov dEova x (oto oynua 2.14 1o kopa 1). t="T/4

"Eva dgvtepo kOpa pe 1610 TAATOC Kot 10100 cuyvOTNTa, TOL dladideTal
Katd v avtifetn katevBovvon (oto oynua 2.14 1o xopa 2), Ba meprypdpetan

amo v e&icmon t=3T/8
r X
Y, =Ar]/J2nB—+—H (2.10)
or A0
ZOUPOVO UE TV 0Py TNG EXAAANALNG, 1| OTOUAKPVVOT EVOC oNUEIOV w
M 10V PEGOV TN ¥POVIKN oTLYUN £, Ba glvat t= :T/Z
Yy=Enty
N omoia yivetot amd 116 (2.9) ko (2.10)
t=5T/8
L] t x r X :
y=AE][J2T[B———H+I]/J2T[B—+—% (2.11)
Or AQ ar A
Kévovtag yprion g Tpry@VopUETPIKNG TAVTOTNTOG ‘
iy ‘B t=3T/4
nua +nupB =2ouvv Ep BﬁjEp H n oyéon (2.11) yiveton ‘
02 0 02 0O
o t="7T/8
y=24 ouv 2 nu—t (2.12) ;
A T ‘
' X !
IMapatnpove 6t 0 6pog A =2A0uvv ZHX (2.13) _7

eCoptdran povo oo T B€om X Tov onpEiov Kot TaPApEVEL oTAdEPOG e TO XPOVO.
H oyéon (2.12) maipvel T popon

Xy.  2.16 Ztydtoma oTdoiuov

y=A'nu z?n-t n y=Anuwt KOUATOG GE XOpdT|.

7ov gtvan 1 e€lowon g amAng aprovikng Tadldvioong. Eropévag

KG0g onpueio Tov pécov ektehel amin appoviki] Tehdvroon. To whdtog ™G
TAALAVTOOG OV €ivan 1010 Yo 0ra Ta onpeio arrhd sgaptaTton and ™) 0éon
10V [oyéon (2.13)].
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Ew. 2.5 Ztigxopdég g kibdpag

oynuatiovior  otdoye  KOUATO.
Ta dxpo kdBe yopdng eivar vro-
XPEDTIKA deopOL.

I =T/4

']

Xy. 2.17 Zuyudtomo  GTACYLOV
KOpatog og yopon. Tn otiyun un-
6év M xopdn eivar axivnn, omdte
K=0, 6An n evépyewn eivar duvva-
ik, U, Moyo g mopapoppoong
™mg yopdng. Tm otwypn =717/8, n
yopdn kwveitor ‘Exer kor kwvntik)
Kot ovvapkn gvépyesta. Tn otiyun
=T/4, n yxopdn Oev eivar mopa-
popeopévn (U=0), cuvenmg 6An n
gvépyelo Eyel petotpanel og Kvn-
TIKT.

Ta BéAn deiyvouv TG TOOTNTEG
TOV JQOPOV ONUEI®Y TG YXOp-
one.

| TTTI

Ta onueia ta omoia Ppickovtal o€ B€om x T€Tol0. BOTE

A’ :2Aauv2n§ =0

x I 3m
dMAod 2m— =—,—, ..\2K +1)—
s L2 k)
A 3A A
{ ==, =, ..2K+1)~ 2.14
n X 14 ( )4 (2.14)

€YOUV UNOEVIKO TAATOG TAAAVIMONG, ONA0OTN TOPOUEVOVY GUVEXMG aKivnTa.
Eivai o1 dgopoi Tov 6Tdopov KopaTos.
Ta onueia ta omoia Ppickovtal o€ BEom TéTol OOTE

A’ =2A00V 2n§ =424

Shadh 271% =0, 71, ..,KTT

A 2. KA
; x=02°2 24 2.15
1 ) > (2.15)

gyouv pEYIoTO TAGTOG TOAAVI®ONG, 160 pe 24 . AToTeEAOVV TIC KOLAIES TOV
OTAGLHLOV KOROTOG.

Amo 115 (2.14) kou (2.15) mpokdmTel 611

1N 0w66TAGN PETASD OV0 JLHOOYIKMOV OEGUMV, 1] KOWM®V givol icn pe 1o
G0 TOV PNKOVG KOPOTOS 4 TOV KURATOV oo T ovpuPori] TV omoimv
npoN L€ T0 6TACIHO KONA.

2NV TOPOTAVE HoONUaTIK HeEAETN, 1 apy] HETPNONG T®V OToGTd-
cewv givat kotdia (Yo x=0, &yovpe KotMa).

2TACI0 KOUOTA, LWtopovy va. dnpiovpynbodv katl g €va LECO TOL O-
moiov ta 6o dkpa ivor axivnta, OTME GE o YOPON EVOG LOVGIKOD OpYdvou
(ewc. 2.5). Ztv mepintoon avty, av 0Aovue @g apyn HETPNONS TOV OTOCTA-
GEWV VO Thpovpe To £va dKpo (0Tov vIdpyel deoUOG), 1 oxéon (2.12) ypetdle-
TOl TPOTOTOIN oM OOTE, Yo x=0 va, divel decuo.

Ew. 2.6 Xtdoyo kopato g yopdLs.
Evepyeloxn tpocéyyion

E@boov 610 oTdoio kopa vrdpyovv onueio Tov mopauévouy Thvio
akivnrto, o petapépetor evépyeto amd 1o £vo onpeio tov HEcov 6To AALO (av-
T6¢ emiong eivon évag Pacikdc Adyoc mov SoPOPOTOlEl TNV KATACTOGN TOV
OTAGIUOV KOUOTOC OO OVTO TOV OPICOLE OC KOLLQ).

H evépyela mov siyav ta apykd kdpota, 1 cvupoin tov onoiwv -
dmoE TO OTAGIHO KOUa, EYKA®PBIleTon avdpesa otovg deopols. Xe o xopon,
otV omoia €yel dnuovpyndel GTACIUO KO, 1 EVEPYELD LETATPETETOL GUVE-
YOG 0md EAACTIKY OLVOLUKT EVEPYELD, OTOV 1) YOPON &lval oTryuoio akivint,
o€ KVNTIKN Otav 1 yopdn dépyetor amd T B€on 1oppomiag. LTic evoldpeoss 0é-
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OEIG TOL LOPLXL TNG YOPONG, EYOVV KOl KIVITIKY| KoL SQUVOIKT EVEPYELL.

ITAPAAEIT'MA 2.2

Ta kopata y, =8 NU 27T§’f—3 - SxH Kot ¥, =8 nu2m @P% + SXH&aSiSovrou 070 1010 EA0GTIKO
) 0 > il

Léco og avtifeteg katevdvvoelc. Ta x Kot y €ivat 6 cm Kot To £ G€ S.

o) [Tow eivar 1 e€lowon Tov GTAGILOV KOUATOC TOV dNovpyEiTaL;
B) [Towo eivan To TAGTOG TNC TAAGVTOONC £VOC onpeiov Tov Ppioketor otn B6om x = 3,025 cm;
Amavinon :
r x
H e&icmon evog appovikod Kopotog givor y=Anu2m E’F - XB
U

2vuykpivovtog Tn oxéomn auT HE TIG eEIDGELC TV KUUAT®V TOL GUUBAALOVY Yo Vo O1|LLOVPYGOVY TO GTA-
oo kopa éyovpe 6Tt A =8cm, T=03s Ko A=0.2cm

x 2
H e&icwon tov otdoion kbpatog ivat y=24o0uvv2m 3 nu Tt

. 2

Emopévag y =16 0uv10mc nu Et

2

To mAditog T ToldvTmong Tov onpeiov mov Ppicketon otn BEon x = 3,025 cm givar

A =24 qu2n§ =16 ouv10rx =16 ouv30,25T =16 auv(30n+g) = 16% =8v2em

HQ -Q +q
2-6 ITAPAT'QI'H HAEKTPOMAI'NHTIKQN Ti
KYMATQN 4 @
A
210 KeQALO0 aVTO Ba acyoAnbovuEe e TNV TOPAYOYT KOl TO YOP0-
KTNPLOTIKA TOV NAEKTPOUAYVNTIKOL KOUatog. Ta kopate mov yvopicope (un-
YOVIKA) 0popovoay ot dtddoon pog VAIKAS dtotapayng. Me tpomo avaroyo, -Q +Q -q

omwc Bo. SovLE, S101dETAL KOt PLdl NAEKTPOLLOYVITIKT] SOLTRLPOLyN).
(o) ® 6]
] s , , S B .
k ’Fvcog}gouus ot éva ohoTNHA dvo (goptw?v 0 KoL Q Smétoupya Ty, 218 (@) (B). Metaiec
EKTPURO Tedio Kot OTL €vag aymydg mov Slappeetor and pevO SNIOVPYEL  (4p501 quvssovtar e my oove-
YOp® TOL payvnTiko medio. Av 600 petarikég paPoot cuvdeBoDV pe TNy GV-  yovc thong. Ot paPdot poptilovian
vexo0g tdomng, poptilovtan pe etepdonpa goptio +Q kot —Q (oy. 2.18a,B). Av  pe goptia 0. (y) Ot pépsor cuv-
GUVEEDODV e YEVWITPLA EVOALAGOOEVIG TAOTG, OTmS 6T0 oyfiua 2.18y, gop- SéovTar ke YS‘Z’VT‘TP}“ evorhaced-
, . . . , . , pevng téong. XTig GKpEG TOVG EfL-
nCyovwl svakkaér ue esru'qx Kaw apvnikd gopria. pXale GKpeg Tovg sp(pa\f@swl oavilerat poptio +q Tov petaBil-
Cedyog NAEKTPIKOV QopTioV Tov HeTaBEALOVTOL NIITOVOEWBMG HE TO XPOVO. H  jerar nuitovoeidac pe o xpovo.
Kivnon ot TV QopTinV amoTeLel EVOAAUGGOUEVO PEVLLAL. H Sibtaln Swppéetor amd evor-
"Eva této10 cvotnpo ovoudletol TaAOVTOOPUEVO NAEKTPIKG dimolo. MIGGOUEVO PEVHD.
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¥10 oynua 2.19 ancicovileton oynuotikd 1 dadikacio Toapaywyng N-
AEKTPOLLOYVITIKOV KOUOTOG OO Ve TOAOVTOVUEVO NAEKTPIKO dimoro. T ypo-
VIKT] OTIyp UNdEV Ta QOPTIiO OTIC AKPES TOV ay®YDV givor undév (oy.2.19a).
Kabmg 1 téon otig drpeg Tov ayoyov petafaiietal eppavifovtal etepocn o
eoptia kol dnuovpyeitar NAexTpikd medio yopm omd avtovg. Tn ypovikn
oTiyun =174 t0 QopTia OTIG AKPEG TOV AY®YDV EXOVV TAPEL TN HEYICTN T,
EVM TO NAEKTPIKO TEdT0 TTOL giye dNpovpyNOel, amd ™ oTiypun Undév péypt
otiyun 774, éxer amopoxpoviel and tic papoovg (oy. 2.19B). Xtn cuvéyeia ta
(QopTia oTA AKPO TOV PAPIMV LEDMVOVTAL, ETOUEVAOS LELDOVETOL KOl 1) £viaon £
TOV NAEKTPIKOV eSOV oL dnuovpyovv. ‘Eva tétapto g meptodov apydTepa
To optio. ota AKpo TV papdwv €xovv undevicbel. Ev to petald to mhe-
KTPIKO Tedio ov eiyxe dnpovpynOel puéypt T0TE AMOUAKPOVETOL OO TOVG Oy ®-
youg, pe tayvtnTa ¢ (o). 2.19y). Zn cvvéyelo epeavifeTor apvntikd eoptio
Kdto kou Oetikd mave. Ta eoptia moipvouv T UEYISTN TR TOLG TN GTLYUN
37/4, xou undevilovrtai tn otiyun T. To pawvopevo emavaAapfAavetal cuve MG,

q=0 Q q=0 +Q q=0

S I L = mals &

E=E

‘max

q=0 +Q q=0 Q q=0
() =0 (B) t=T/4 () =172 (8) t=3T/4 (e) =T

Xy 2.19 O kdxhog Aettovpying TAANVTOVHEVOD NAEKTPIKOD dimoAiov. Lo oyfa anekoviletar LOvo To NAEKTPIKO TEdio oV dN-
povpyeitat. To oyédto dev avVTAmOKPIVETOL OTIC TPOYLATIKES SIOCTAGELS.

210 1010 YPoVIKO SLAGTNL ONUIOVPYEITOL KOt LoryvnTikO medio d10TL ot
aywyol olappéovtal amd evoriacoouevo pevpa. Tn otiypun undév ot aywyol
dwappéovtar amd pedpa (oy. 2.20) pe amotélespo yOP® TOLG Vo £XEL dNLOVP-
ynOel payvntkd medio. To pedua avtd peidvetar Ko undeviletal ) oTiyun
T/4. Zto peta&d to poyvntikd medio mov eiye onovpyndel omidveton oto
yopo. Tn otryun 772 ot aywyoli dwappéovior TaAL amd pedua, HEYIOTNG EVTa-
onc. Mvpw tovg €xerl dnuovpyndei ek véov payvntikd medio K.0.K. Avtd Tov
&xel onuacio sivar 6TL KaBMG To NAEKTPIKA POPTIOL TOAAVTMOVOVTAL TO MAE-
KTPIKO KOl TO HAyVITIKO TESI0 TOV CLUVEYXMS O1LLLOVPYOVV ATTOUAKPVUVETOL OO
T0 Oimolo (dadidetTan) pe TNV TaXHTNTO € TOL POTOGC.

M dwatapoyn mov dadidetar ovoudotnke kopa. H xatdAinin ovo-

Hacic yio anTov Tov €100V TIG O1aTapayES (NAEKTPIKMV KOl LOyVNTIKOV TTEdT-
®V) oL dtadidovtor elval ~MAEKTPORAYVITIKO KOpa .
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() t=0 B) =T/4 (v) =172

Xy. 2.20 To tolavtodpevo niektpikd dimoro Stoppéetar amd eVOAALACGOUEVO PEVUO KOt
dnpovpyel yOopo tov petafariopevo payvnTikod nedio

Hlextpopayvntiké xope givar 11 To0Tépovn 01300061 €vOG NAe-
KTPIKOV KOl £vOg poyvitikov wediov. Ta niekTpopayvnrikd ko-
pata Sradidovrar oto kevo pe tayvTnro ¢, =3x10°m/ s . Le 6ha

T0 VMKGA 0100100VTOl pPE PIKPOTEPT TAYOTNTA.

AT TN HEAETN TOV NAEKTPOLAYVNTIKOV KLUHATOV S0mIoTOONKE OTL
T0 NAEKTPOLAYVITIKO KOpa givon eykaporo. Ta owoviopate Tov NAekTpL-
KOV Kdl TOV HOoyvNnTIKOV Tediov eivan kdOeta petad Tovg ko kKdOeTa 61N
o1ev0vvon d1ddoong Tov KOpATOG.

Ka0z otiypi] 10 A6yog TOV PHETPOV TOV EVTAGEMY TOV NAEKTPLKOD KAl TOV

E
ROyVIITIKOD TEHTOV Eivan 100G PE TNV TAYVTNTA 6130061 TOVG EC = E
0 U
Ta NAEKTPORAYVNTIKA KOPOTO - OTTMS KOL TO, P} OVIKE - VTEKOVOVY 6TNV
apyn ™S emaiiniiac.

Ta nAektpopoyvnTikd kOpoTe dnpovpyodviol omd peTafoddopeva nhe-
KTPIKA Ko poyvntikd medio. "Evo otabepd niextpicod medio 1) Evo otabepd poryvntucd
TES10 dev TaPAYEL NAEKTPOUOYVITIKO KOpO. AVTO oMUaivel OTL OUTE T, OKIVITOL POp-
Tio, 0VTE TOL POPTIOL TTOL KIVOUVTOL Le oTafepn) ToyvTNTA (0TAOEPE PEVUATA) UTOPOVV
VoL ONLIOVPYNGOUV NAEKTPOUOYVITIKO KO, ‘Otav Opme Egovpe NAEKTPIKE Qoptio
TIOL EMTOYOVOVTOL TO. LETOPOANOUEVE NAEKTPIKE KOl LOryVTIKA TTEdi IOV dMpiovp-
YOOV £X0VV (G OTTOTEAEGIOL TNV TTOPALYDYT) IAEKTPOLOYVITUKOD KOUOTOC.

H awtio onuiovpyiog Tov NAEKTPORAYVITIKOD KOROTOG Eivon 1| EMLTAVVO-
HEVY] KiVI|OT TOV NAEKTPIKAV POPTIOV.

Ta Tohavtovpeva NAEKTpIKa dimoda amotelovy Kown péBodo mapa-
YOYAG NAEKTPOUAYVITIKOV KUUATOV GTOVG PASIOPOVIKOVG KOl TNAEOTTIKOVG
otafpovg. Katd v Tahdvtmon Tov nAEKTPIKOL GopTiov oty Kepaia, OTav
T POPTiO OTO GKPAL TNG £XOVV UEYLOTY TIUN, TO PEVUN G~ 0LTH ival PNV Kot
OTav To QOPTiCL 6T GKPa UNOEVIOTOVV 1 KEPOLD SLPPEETOL GO PEVUA UEYL-
oG évtaons. To nAekTpikd Kol To payvnTiko Tedio Kovid oty Kepaio £xouv
dapopd @aong 90° (dtav to évar eivar péyioto to GALo eivar undév). Xe peyd-
AEG OUMG OMOGTACELG TO dVO TEdia eival o paon.
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O1 e£160GELG TTOL TEPTYPAPOLY TO MAEKTPIKO KOL TO LOryVITikO medio, evog
OPLLOVIKOD NAEKTPOLLOYVITIKOD KOUATOG TT0V SLdideTon katd tn dtevBuvon x, eivon

_ L _x
E _Emax r”'lzr[% AE

r x
B=B 2 1———

KO TO GTIYHLOTUTO €VOG TETOLOV KOUATOG aiveTal 6to oynua (2.21)

E

Xy 2.21 Ztypdtomo appovikoh MNAEKTPOUAYVITIKOD
KOHOTOG, 3103100 pEVOL KaTd T dtevbuvon x.

2-7  H METAAOZXZH KAI AHYH XHMATQON ME
HAEKTPOMAI'NHTIKA KYMATA

H emoyn pag Ba pmopodce va yopaktnplotel «emoyn e TAnpopopi-
0g». AcVAAnmTo pEYAAOg aplBUOg TANPOPOPIDY UETAPEPOVTOAL OO TOV TTO-
U6 oT0 HEKTN NG TANPOYOPiaG, HEGH Omd KAAMO YOAKOD N OO OMTIKEG
tveg (evouppotn TnAETIKOW®VID) 1 HEC® TOV NAEKTPOUOYVITIKOV KUUATOV
(aocOppatn TNAETIKOVOVIQ).

Ye KOs popP1| TNAETKOWVOVIAG , T TPOG LETAGOOT] TANPOPOPIN-1Y0g
N €KOVO- PETOTPEMETOL LE TO KATUAANAO PECO- HIKPOPVO M PrvTeokdpepa-
o€ V0, NAEKTPIKO 1.

H exmopm

"Evoc fyog umopet va, petatpamnel pe Eva IkpOQmvo 6€ NAEKTPIKO o1)-
pa. ‘Etot 0 10¢ 100 S10machv PETATPETETOL GE NAEKTPIKO GIUO TNG LOPONS
TOoL oYNuaToC 2.220.

INo va petaddoovpe Ty mANPoPopia, To MAEKTPIKS GTLLOL TOL TOPVOLLE
oo 10 LKpOPmvo dialetor otny KePOio TOV TOUTOV, apOD TPOTYOOLEVE, TO
SHOPEMGOLLE. AVTO oNUaiveL OTL TO GNUA TTPooTiBeTal G€ Eval apLOVIKO Vi~
GLYVO KOUO, OV TOPAYETOL GTOV OO KOl £YEL OPIGLEVT] cuYvOTITA (PEPOLGAL
ovyvotta)' (oy. 2.22B). 'ETot 10 KOHO OV EKTEUTETOL O TNV Kepodol xel T
pope1| Tov oyfuartog 2.22y. H diopdpewon avt ovoudletol olepuéppmon Kotd
ahdToc ) AM (oo Tic AéEeig amplitude modulation ).

! H Swpdpewon tov ofpatog emBoiieton yo 600 Adyovg: o) To pirog puog Ke-

poiog Tpémel va efvol GLYKPICYO HE TO INKOG TOL NAEKTPOUOYVITIKOD KOUATOG TOL EKTTE-
pmet. o va exkmepgBet kot gvubeioy 10 NAEKTPIKO GNLOL TOL TOIPVOLE OO £VOL T)XO OTTol-
teiton kepaio LKovg ToAGY yiopétpov. B) Kdabe moumde mpénet vor Exel KAmo TonTo-
™MTO OGTE KT TN AqYn va vat SuvaTi 1 avoyvmpioT) Kot 1) ETA0YN TOV.
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(o) ® ]
Xy 222 (o) Mwpooovikd peopa (B) @épov kopa  (y) Swpopopévo Kopo.

To onuo pmopel va dapopewbei kot otn cuyvotntd tov. H dapodp-
Qmo1 ovT AéyeTon Slopépemen kota ovyvotnta | FM (frequency modula-
tion) (oy.2.23).

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Xy, 2.23 ()10 KPOPOVIKO pevduaL
(B) owudppmon TOVL  PEPOVTOG

KOUOTOG KOTO GLYvOTNTAL.

® t

2 JOHOPP®GCT] KOTOL GLYVOTNTO GTO (PEPOV KLU0 OMLOVPYODVTOL TTL-
Kvopora Kot apordpate. Oco mo woyvpd givor 1o MMTIKO cNpo TOG0 TO EVIOVO
€IVOL TO TUKVOUOTO KOL POLMUATO TOV SNovpyobvtol 6to gépov kopa. To mhe-
OVEKTNILOL OVTHG TNG SOUOPP®ONG VoL OTL TO SLOLOPPMUEVO KOO OeV emnpedleTan
onuavtikd omd mopactto. To mopdotta, Kotd T cLUPOAT TOVG LE TO SIUOPPOUEVO
KO0, EMNPEGLOVY KVPIG TOL TAATN Ko ATYOTEPO TIC GUYVOTITES.

To dapopemuévo kopa deyeipet v kepaia. Ta poptio Tng ToAaVT®-
VOVTOL KO EKTEUTEL NAEKTPOUAYVITIKO KOWLO OVTIGTOWYNG HOPPNC.

H Mjym

H Aqyn evdg nhektpopayvntikod KOPOTOG amd 10 OEKTN, YiveTan ~§ i
ue éva aymyo (kepaia) o onoiog Ppioketar oe enaywykny o0levén pe éva G A éﬂ
kokhopa LC (o). 2.24). O d4kng apol cuvtovioTel ue kKamoto toumd dio- “ [ i .
YOPilel TO PEPOV KOUA QO TNV TOAAVTMOGT OV TO JUUOPPMOOCE KOl TO LLE-
TATPEMEL G pevpa Opotag Lopeng (pdpacn). To pedua avtd ool evi- L’ L C=° C

oyvBel odnyeital 610 LEYAP®VO TO OTOI0 OVATOPAYEL TOV OPYLKO 1))XO.
e kaBe onueio tov YHPOL GTOV OMOI0 O1AGIdETAL TO NAEKTPOUO-
YVNTIKO KOUO, TO NAEKTPIKO KOl TO HOyvNTIKO edio petafdailovion pe to ||

P

ypovo. Av tomoBetnoovpe Evav guBuypapupo aymyd péoa oe éva TETOL0
petafarrldpevo niektpikd medio (pe tn devbuvon tov TaPEAANAN GTNV

Xy 2.24 AmAOG padipmviKOg SEKTNG.
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€vtoom Tov TEdIoV), To EAEVBEPU NAEKTPOVIA TOL aywyol g&avaykalovtol 6€
TAAGVTOON.

Kda06e otryun, otnv kepaia Tov dEKTN OTAVOLV TOAAG NAEKTPOLLOLYVNTL-
K6 Kopata, Stpdpwv cuyvotitev. Etot, ta elevBepa nAektpdvia TG Kepaiog
e€avaykalovtor og o mepimiokn taddvtwon. H kivnon avt) tov @optiov
otV Kepaia, mpokalel, AOy®m emaywyns, eavoaykaouévn MAEKTPIKN TOAA-
viwon 610 KOKA®pa LC. To mAdtog Tng NAEKTPIKNG TAAGVTOONG GTO KUKAMLLO
LC &etvar mold pukpd, €kt0C €dv T0 KOKAMUA CLUVTOVIOTEL PE KATOL0 OO TIG
CUYVOTNTEG UE TIG OTOIEC TOANVIMVOVTOL TO NAEKTPOVIC otV kepaia. O mv-
kvot¢ C oto kOklmua sivar petafantoc. ‘Etol, puropovue va cuvtovicovpie
TO OEKTY LE 0PIOUEVO PadLOQMVIKS oTaBd, amokAeiovtog OAOVE TOVE GAAOVG.
Tote ot dkpo Tov A kot B eppavileton evoriacoopevn tdon.

Vs

t (o)
|
Xy 2.25 (o) H tdon oto dxpa tov
ToKvOTH, oto kOkhopo LC Tov
déxtm  (B) to peduo petd ™ i
ompacn (Y) TO pevUA TOL Slop- ¢
PEEL TOL OKOVOTIKGL.
®
t
i
A
W
t

Av 10 onpeio A ka1 B ocuvdeBovv an” evbeiog pe axovotikd og Oo mo-
payBei oG yloti 1 AdPAVELD TOV OKOVGTIK®OV OEV EMITPENEL TOAAVTWOGCT) TOGO
UEYAANG cvyvoTNTaG. 1100 Vo AE1TOVPYNGOVV TOL OKOVOTIKA TTPETEL 0 TO dloi-
LOPPOUEVO KON (GY. 2.250) V. ATOUOVDGOVE TO KOUO TOV OVIIGTOLYEL GTO
mTk6 onua. H pdpacn emttvyydverot av, petasd tov kukAdpotog LC ko
TOV OKOLOTIK®V TopeuPaiovpe pio avopbotikn ddtaén wy. 6iodo (A). H
diodog emitpémel va mepvael pedua Lovo katd Tt pio popd. ‘Etol 1o pgvpa mov
odnyeitat ota oKovoTiKa ivar nuiavopbmpévo (oy. 2.258). To nuoavopbopié-
vo ovtd pedua umopel va Bewpnbel g o amotéleoua g emoAANAiog, evog
PEVUOTOG YOUNANG cLYVOTNTAS (1] TPACIVY] OLOKEKOUUEVT] YPULUT OTO GYNLHO
2.25B) ko gvog aArov vynAng cuyvotntag. To Tnvio wov LLAPYEL GTA AKOL-
OTIKG, €E01TIOG TOL PUIVOUEVOL TG OVTETAYMYNG, KOPEL TO PELLLO VYNANG
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ocvyvomtag'. Enopévmg amd to aKovosTIKG TEPVAEL HOVO TO PEVUO YOUNANG
ouyxvotntag (o). 2.25y), Tov £)xEL TN HOPPN TOL WKPOPOVIKOD pevpatos. To
PEVLOL AVTO OVOTTAPAYEL GTO KOVGTUKA TOV OPY KO MXO.

210 06KTN TOL GYNLOTOG 2.24 T AKOVOTIKA AEITOLPYOVV LE TNV EVEP-
YEWL TTOV TTAPEYEL TO KOUO TOV PTAVEL GTNV Kepaio. TNV TPAEN OLMS Ol OEKTEG
YPNOUOTOOVV O1OTAEELG Ol OTO1EG EVIOYVOVY TO GO, TOV PTAVEL GTO LEYE-
(V.

2-8 TO ®AXMA THX HAEKTPOMAI'NHTIKHX
AKTINOBOAIAX

HAextpopoyvntikd kopato 0ev mopdyovtol Hovo omd TOAVTOOLEVH
niextpkd dimora. Enpepa yvopilovpe 6tL cuvdéovtarl e Evo mA0og puct-
KOV eovouévey Onwg sivat 1 amodléyepon TV aTOU®Y, Ol TUPNVIKEG Ola-
ondoelg ke To NAEKTPOUOYVITIKG KOUOTO KAADTTOUV €Vl €VPVTOUTOTO (A~
GO UNK®V KOPATOG Kot ouyvotHTev. H éktaon tov ¢douatog autod mopov-
ocwaletal oto oyNua 2.26, 0TO 0010 CNUELDVOVTOL TPOCEYYIOTIKA Ol TEPLOYES
UAKOLG KOHOTOG Kot cuyvOTNTOS TV Sopdpv Tunudtov tov. Tapd tic te-
paoTiEC OOPOPEC OTIC EPAPLOYES KOl GTNV TTOPOY®YT TOLS, OAN TA NAEKTPO-
LAYV TIKG KOUATO £XOVV T YEVIKE YOPOKTNPIOTIKG TOV TEPLYPAYOLE CTNV
Tapaypapo 2-6.

Epboov 6Aa d1adidoviar 610 KeVd pe TV TaLTNTA C, 1 cLYVOTITA
TOVG KOl TO KOG KOLOTOG GLVOEOVTAL LIE TN GYEON

c=Af

Ba KAVOLUE U0 GOVIOUTN TEPLYPUPT] TOV SOPOP®Y TEPLOYDV TOV (PA-
OUOTOG TNG NAEKTPOLOYVNTIKNG OKTIVOBOAIOG KOTG GEPA EAATTODUEVOL WUN-
Kovg kKOpotog. [pénel dpme va €yovpe voYN Hog OTL eV VIAPYEL CAPNG O0-
YOPIOUOG TOV KAOE TUNIOATOG TOV PACKOTOG TG NAEKTPOUOYVITIKNG AKTIVOPO-
AMoag and To voAoUTaL.

Padwoxkoparta. Elval To NAEKTPOLOYVNTIKA KOUATO e KOG KOUATOG
ond 10°m £w¢ pepucd KoTooTd. ANovpYodvVTOL 0md NAEKTPOVIKE KUKAG-
pato, 6mmg ta KukAmpato LC, kot ypnoipomolodviol otn podloeovio Kot v
™AedpOON.

Muwkpoxkopoate. To pnkog kouatdg toug ekteivetol omd 30cm €mg
Imm mepimov. Ilapdyovtar amd niektpovikd kKukAdpato. Ot gobpvol piKpo-
KUHATOV UE TOVG omoiovg payelpevovue 1 (eotaivovpe ypryopa to Qoyntod
Aertovpyobv pe  KOHOTO OLTAG TNG TTEPLOYNG. MIKPOKOUOTO YPNOUYLOTOLOVV
KOl TOL povVTap.

! To mmvio avtidpd o€ kabe petafoin Tov peduatog. H niextpeyeptikn dHvoun

OV EMAYETAL GTO TNVio, OTAV PETOPAALETOL 1] £VTOON TOV PEVLOTOS TOL TO JAPPEEL
glvar avaloyn Tov pubLov e Tov omoio petafdiietor To pevpo. Otav To pedua peta-
BaAAietar ToAd yp1yopa, OTWG GTNV TEPIMTMOOT MOV TEPLYPAYALE, TO TNVIO TPOUKTIKA
undeviletl to pedpa ovtod.
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Mrjkog xbpazog og m
10 10" 10? 10° 10* 10° 10° 107 10° 10° 10" 10" 10% 10" 10"
Podio-

KOpoTe
TVM ,< — Mwpoxdpara « Ymepuhdeg » «  Acxtivegy >

<« Ymépobpo  » <« Axiiveg X >

10° 10° 10° 10" 0% _10® 10* 10" 10,107 10® 10° 10* 10 10*
Zuyvotnrta o Hz

650 600 550 500 450 Mijkog KOpaTOG 68 nm

Opatd pdg

Xy. 2.26 To gdopo TG NAEKTPOUOYVNTIKNG OKTVOPBOAIOG. TN AETTOUEPELN PAIVETOL ] TEPLOYT TOV OPATOD PMTAG.

YrépuOpa kopata. Kalvmatovy v mepoyf) ond Imm €wg 7% 107 m
nepimov. Ta kKdpoto avtd ekméumovtal omd To BepUd COUATO KOl OTOPPOPD-
viot gukola omd ta mepiocdTEPA VAKA. H vrépubpn axtivoforia mov omop-
popdtol amd éva copo avEdvel 1o TAATOC TG TOAAVTMONG TOV COUATIOI®MV
omd Ta omoio amoteAeital, avEavovtag £Tol T Beprokpacio Tov.

To opatd @ms. Eivor 10 pépog ekeivo NG NAEKTPOUAYVNTIKNG aKTivoPo-
Mog Tov aviyvevetl o avBpmmvoc 0eBaApdg. To Ko KOIATOS TOL 0paTOD PWTAOG
Kopoiverar amd 400 nm £og 700 nm (Snhadh amd 400X 10°m éog 700X 10° m).
To 0poTd MG TOPAYETOL OUTTO TNV OVOKOTOVOLLY] TMV NAEKTPOVI®MV OTO, ATOLLOL KO
oto popa. Kabe vromepioyn tov opatod gpAcoTog TpokaAel oTtov avBpwmo v
alotnon KAmooL CUYKEKPIEVOL YpdHaToG. TIpoceyyloTikd o PNk KOUOTOG
TOV OLPOPOV YPOUATOV TOL OPATOL PACHOTOS ivart :

700 éwg 630 nm EpvBpo
630 éoc 590 nm [optokani
590 éoc 560 nm Kitpwo
560 éoc 480 nm [Ipdowvo
480 éwg 440 nm Kvavd
440 ¢mog 400 nm [ooeg

M aktivoPfoiio Tov TEPEYEL UK KOLOTOG GE Lol TOAD OTEVN TE-
ployn yopaktnpileton povoypopotiky. o mopddstypa, (o aktivofoiio amd
490 ém¢ 491 nm givon pio Tpacwvn povoypopatikny aviwvoBoiio. TEtowo axti-
voPoAia pwopovpe va mépovpe e T ypNon KOV Tydv N ¢idtpov. Otav
YPNOUOTOLOVUE TNV EKPPACT] «UOVOYPOUOTIKO Q®G Ue HMKog KOpatog 580
nmy» GTNV TPAYLATIKOTTO EVVOOVLE QMG GE L0 GTEVI TEPLOYN UKDV KO-
T0G YOp®w ota 580 nm. To améAvTa LOVOXPOUATIKO mC, dNANST TO PMC TOV
amoteleiton LOvo amd £va PNKog KOUOToG, amotedel o e&davikevon. Ta Aét-
Cep mapdyovv ¢ mov TANGLALEL TOAD GTO AMOAVTO LLOVOYPMUATIKO.

Yrepudong axtivoforio. H aktivoBforio avtr kaAvmTel Tor PiKn KO-
potoc amd 3,8% 107 m éog 6% 10™ m nepimov. O "Hhog eivat woyvph Tnyn v-
TEPLOOOVG aKTIVOPOoAlaG. Ov vmepuddelg axtiveg e€ivor vmevbuvee Yy 1o
“Hovpiopa’” 6tov kévovpe nAobepaneia, To kalokaipt. Meydieg d00ELG VIE-
pLddovg axtvoPoriag PAdmTovv tov avBpodmvo opyavicpd. To peyordtepo
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UEPOG TNG VTEPIDOOVG aKTIVOPOoAinG, Tov eTdvel ot I'm arnd Tov "HAlo amop-
POEATOL OO TOL ATOUO KOl TO LOPLOL TNG UVATEPTG OTULOCOUPUS (OTPATOGPAL-
pa).

To 6lov g 6TPATOCPUIPUS, ATOPPOPE KATA KOPLO AdYO TNV EmIKiv-
duvr VIEPIOON aKTIVOPOAIL. ZUEPO AVIIGLYOVLE Yio TNV THAV] KOTUGTPOPN
OVTAG TNG TPOCTUTEVTIKNG OOTIONG EVAVTIOL OTIG VIEPLOOELG axTiveg tov H-
Mov. To 6Lov g oTpatdopalpag LEIOVETAL EE0LTIOG EKTETAUEVTG XPTONG TOV
YAopo@BopavlpliKmV, EVOCEDY TOV YPNCULOTOIOVVTIOL GTA WYUYEID, TO KALULO-
TIGTIKG TOVG WYEKAGTNPES KOl OAAOD.

O axtiveg X (1] axtiveg Rontgen) eivol nAekTpopoyvnTiky aktivofoiio
pe piAkn koporog amd10® m éog 107 m mepinmov. H mo kown outior mapayoyfc
axtivov X gival 1 emPpaduvon NAEKTPOVIOV TOL TPOGKPOLOLY LE UEYOAT TayD-
™To o€ éva PETOAMKO oTdy0. Ot aktiveg X ypnoylonolobvTal 6TV WTPIK, Kupi-
®C Y10 JOYVOOTIKOLG GKOTOVG (AKTIVOYPOPIES), KOl OTI LEAETN TOV SOPOPOV
KPLGTOAAMKGMY dopdv. Ot aktiveg X pmopovv va tpokorécovy BAdfeg otoug (o-
VTOVOUG OPYOVIGUODS KOl YU 0UTO TTPETEL VO, ATOPEVYOLLE TNV £kBeon pag ' aw-
TEC YOPig coPopd Aoyo.

Ov axtiveg 7. Elvan niextpopoayvntikn axtivofoiic mov exmépmeton
07tO OPIGUEVOLS PASIEVEPYOVG TUPTVEG KOOMG KOl GE OVTIOPACELG TUPTIVOV KoL
OTOLELMOMV COUATIOIOV 1 OKOMO Kot KOTA TN 010.0700T] CTOLYELMODYV GML0-
tdiov. Ta pikn Kopatdc Tovg apyilovy and10™"" m ko erévovy og o 107
m. Eival mold d1e166uTikég ko PAGTTOVV TOVG 0PYOVIGHOVG TOL TIG OTOPPO-
QOovV.

2-9 ANAKAAXH KAI ATAGAAXZH

A. Avéxhaon Tov QTG

Otav 10 pmg mov d10d1deTol 68 £va LEGO GUVAVTIAGEL TN S0 MPLICTIKN
EMPAVELN aVAIESH 6TO apPyIKO HEGO S1AO00NG Kol GE Eva AAAO, EVa LEPOG TOV
EMOTPEPEL OTO APYIKO LEGO.

210 oynua 2.270 PAETOVUE TAOC AVAKADVTOL Ol OKTIVES LUIOG POTEVIG
TOPAAANANG SEGUNG TOL TPOCTINTEL TAVMD CE Agiol Kol CTIATVY empdvela, (Kd-
tontpo). Ot avakAdUeVES akTiveg e£okoAovBovy va etval Tapdiinieg peta&d
TOVG KOl 1] AVAKANGT 0T OVOUALETOL KOTOTTTPIKY] OVAKAXGY).

Eév n emodvelo méve oty onoia Tpoomintel 1) 0&oun el AVOUOAES, O
OKTIVEG TTOL TNV OITOTEAOVV OVOKAMVTOL GE O1apopeS dtevbivoelg (oy. 2.27p) kou
okopmilovv 6Tto YOpw Ydpo. H avdriaon o, oty omoio ot avaKAMLEVES OKTi-
veg dev etvor o mapdAANAES, ovopaleTol o1ayvoT).

(o) ®
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Ew. 2.7 Adtoén yo v mepaio-
TIK peAé ™G avikiaong Tov
PoToC.

Ipoonittovca *Avaximdpevn
axTiva axtiva

Xy 2.28 Avakhoon QOTEWNG
oxtivag. 6, etvor n yovio mpd-
ontmong kot 6, n yovio avéxio-
ong. loyver 6,=6,.

Tn viyta, av o dpouog gival 6TeyYvVog, To0 PG ard Tovg TPoPforeig Tov
OUTOKIVITOL JlaXEETOL Kot £TGL 0 dpOpog paivetal kaid. Edv opwg €xel Ppé-
&el, 10 vepod yepilet Tic AakKoOPES Kl TO WS TOV TPOPOAE®V OVAKAATOL KO-
TOTTPIKG TAV® GTNV EMPAVELN TOV VEPOD LE OMOTEAEGUO VO Un owTilovTal
O\ To onueio ToL OPOUOV, O OTOI0C, OTNV TEPITT®ON QLT dg dlaKpiveTan
KOAGL.

21 ovvéyela, OTAV YPNCIULOTOIOVUE TOV 0po avdkiaon Ba evvoolpe
KOTOTMTPIKN AVAKAQGCT).

e :-...'a.n_'l'.ll. ’
Ew.2.8 To gidwio mov BAEmovpe 6TV EMQAVELD THG AMLVNG TPOEPYETOL
and 0KTIVEG TOL QTAVOLY GE LOG 0POV OVOKANGTODV GTNV ETLPAVELL TNG.

‘Eoto 611 pia potevny aktiva tpoontintel vd yovio Tive og pia Asio
emedvela Ko avokratal (oy. 2.28). Tn yovia avdupeco otnv apyikn oted-
Bouvon ¢ axtivag Ko oty KdBetn oty empdvela v ovopdlovpe yovia
npéontoong (6,), Kot | yovio avapeca otny KABeTN 6TV EMPAVELD KoL GTN
dtevbuvon ¢ avakAdpevng aktivoc, yovia avakiaong (6,),

[Tepapatikd mpoxvmTeL OTL :

1. H wpoonintovca aktiva, 1 avakAOPEVY Kot 1] KAOET 6TV EMQa-
VELX 6TO GNUEID TPOOTTMONG, fpicKovTal 670 110 emimedo.

2. H yovia avaxiaong 6., €ival ion pe ™ yovia tpéontoong 0,.

6. =6

r a

B. Awd0raon Tov QOTOG

Otav T0 pmg GUVAVTACEL TNV EXPAVELL TTOV dtowpilel To HEGOV GTO
omoio d10dideTan omd Eva AALO d0PAVES LEGO, GTO OTTOT0 S10dideTaL LE S10pO-
PETIKN TOYVTNTA, £VO LEPOG TOL OVAKAGTOL KOl TO DITOAOITO UEPOG TOV SLOOAA-
Tat, ONA0dN TEPVAEL GTO OEVTEPO PEGO, OAAGLOVTOG TOpEia.

H yovia mov oynuotiler n owbidpevn axtiva pe tnv Kabetn oy
empdvela Aéyetal yovio dtabiaong (oy. 2.29).
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I'vopilovpe 0T1 T0 PmG S10.010eTAL LE TN LEYOADTEPT TAYVTITO GTO KEVO

O Loy0g TG TOYVTNTOS TOV PMOTOS 6TO KEVO (¢) , TPOg TV TAYVTNTA TOV
(v) oT0 VMKO

ovopaletan dgiktng o1a0raong (1) TOV OTTIKOD VAIKOV.
O deixtng drdbrhaong elvar kabapog aplduds Kot Yo, 0TotodToTe VAIKO givan
UEYOADTEPOC TNG LOVADAG.

[Telpapatikd TpokvmITEL OTL

1. H npoormintovca axtiva, 1 S100idpevi Kou 1 kG0t 6T S @PL-
OTIKI] EMLPAVELN TOV V0 PECMV, 6TO GNUEI0 TPOSTTOONS TNG O-
KTivag fpickovtal 670 id10 emimedo.

2. ‘Otov 10 PG Eival HOVOYPORATIKG, 0 AOY0S TOV NUITOVOL TG YO-
viag TpoésTTmong (4,) mpog 10 Nuitovo g Yoviag o1a0racng (6)
givan i6og pe Tov avticTPoPo LOy0 TMV OEIKTAOV d1d0Lacng TV 600
pécmv.
nue, _n,
— = "
nue, n,

H oyéon avt ovopdletar kan vopog tov Snell (ZvEL).

n, NU8, =n, NUo, (2.16)

H oyéon (2.16) deiyver 6Tt 6Tav po aktiva Si€pyetatl omd Eva LAIKO o
o€ €vo VAMKO b oTo omoio 1 TaydtnTa Tov POTdHg Elvar pukpdtepn  (np > ny,),
ToTE M YOVia 01dOAaong elval pikpoTeEPT 0o TN YoOvio TpdSTTOONS, ONAadn N
StbAmpevn oktiva TAnclalel otnv Kabetn, oto onueio mpocTTOONG. AVvTi-
Ogto av M TOOTNTO TOV POTOC G6TO deVTEPO VAKS (b) givon peyaAdtepn g
TayHTNTAS TOL OTO TPADTO (1, < 1,), N OLOADUEVT OKTIVO ATOLOKPOVETAL OO
™V Kadetn.

O deiktng d1abAaonc Tov kevol givarl €€ opiGHov 100 e TN Hovada,
EMOUEVOG OTOV [ aKTivo O1EpyYeTOL Ao TO KEVO Gg §va VAIKO, TANCLALEL A~
vTo TNV KABeT.

Otav o axtive mwpoomintel KAOeTO GTN OOYWOPICTIKY EMIPAVELD,
6,=0, nu6,=0 ka1 and (2.16) mpokvmrtetl 411 ko 8,=0. Anhad| n aktiva dev ak-
AiCel katevBuvon.

Amd Tovg VOHOLG NG d1dOAaoTG TPOKVTTEL OTL 1| TOPEID TOL AKOAOL-
Oel o axtiva etvor 1010 gite avt petafaivel amd 10 VAIKO o 6to b gite avti-
GTPOYPQL.

Otav 10 povoypopatikd eoc dépyetal amd Eva LAIKO o€ KOTOlo GA-
Ao, N ovyvoTNTA TOV (f), OV aALALEL, SLOTL O APBNOG TOV HEYIOT®V TOL PTA-
VOLV GT1| OO OPLOTIKT EMLPAVELN GTI LOVADA TOL YPOVOL TPEMEL VO Eiva 160G
Le Tov aplOud TV peyiotwv Tov oTov 1010 ¥pdvo TV eyKatoieimovv. Aol 1
Ta)OTNTO e TNV OTtoio S10d1dETOL TO PG EIVOL OLAPOPETIKY] OTA OVLO LEGH KO
N ocvyvotTa NG axtvoBoriag pével otabepr], TO WRKOG KOIOTOG TNG OKTLVO-
BoAag mpémet va givar Srapopetikd ota dvo péoa. (¢ = Af).
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Mpoonintovoa  Avoxiduevn
oKktivo, oktivo,

Xy 2.29 Avakioon kot dubroon
POTEWNG  LOVOXPOUATIKNAG déoUng
KOTO TN LETAB0on oo £va SLpOVES
uéco og dAlo.

4
Xy. 2.30 Movoypopatikyy oKTvo-
PoAio mepviiel omd Tov aépa o€ Eva
Swpavég péco. To pAkog KOMOTOG
™G OKTVOPOALOG LLELMVETOL.



S

i» €

Xy. 2.31 E&oriog g dubraong
éva avtikeipevo péca oto vepod
paivetor va Ppioketar mo Kovtd
otV em@dveln. and 0660 eivor
TPOYLOTIKA.

Xy. 2.32 Otov 0 KOUOTIKOG TUAUOS
7ov dwdideton oto péco 1 ocuvva-
VINoEL T0 PEGO 2 eV PEPEL AVOKAG-
Ton Ko ev uépet ovveyiler oto pé-
G0 2, He GAAN TayvTTA.

Edv 1o éva péco givar to kevo 11— oty mpasn - 0 a€pog TOTE
c=Af

OOV A, TO UNKOG KOUATOG TNG AKTIVOPOALNG GTO KEVO.
Ye kd0e VAKO 1oyvEL

U=
AlopdvTag TiG dV0 GYECGELS TPOKVITEL
£ = A_U ﬁ n= /\_O
v A A
A
omote A =-2

EMOUEVOG TO IIIKOS KOIUTOS MLOS HOVOYPMRATIKNG aKTIVOPoriag Tov pe-
Tafaivel a6 10 KEVO 1] TOV 0épa 6 KATOL0 GAAO PEGO NELDOVETAL.

Y10 Qoawvouevo g ddbraong opeilovtar ToAAEG opBaipamndTes, O-
TG TO PALVOUEVIKO OTAGIUO pog pafoov Tov éva Tunqpa g eivar fubiopévo
0T0 vepd. Mo dAAn opBoipomdrn eaiveton oto oynua 2.31. To pdtt avii-
Aappdvetar To emg cav va dadidetal evbvypappa. ‘Etol fAénetl To yapt otnv
TPOEKTOCT TNG OKTIVAG (EGTLYHEVT YPAUUN), TO KOVTH GTNV EMPAVELD OO OTL
glvon TporypoTikd.

MeleTooLE TO POVOLEVO TNG OVAKAOOTG KoL TNG StdBAaong yio 10 g
KL 00TO Y10Ti 0 POLOG TOV POVOLEVOV GTOV KAGOO TNG PLCIKNG OV LEAETE TO PG
Kot ovoudleton 0TIk ival GNUOVTIKOC, GAAG KoL V10T, LLE TO QMC TO PUIVOLEVQL
gtvon gvkora Topatnpnoa. Qotdco TPEMEL VA, ETIGTLAVOVLE OTL TO. PUVOLEVHL
ovTd dev meplopilovTol POVO GTO PMTEIVG KOHOTO 0ALG sivan Kowvd o€ Ao To
€10M KOHATOV, NAEKTPOLOYVITIKA KOL LY OVIKEL.

[dwaitepo evolapépov mapovctdlel To Yeyovog OTL To POSIOKVUOTA O~
VOKADVTOL G€ PETOAMKEG EMPAVELEG. Ou £YETE TOPATNPNOEL TIG KEPALES EKTTO-
UTNG PE UETOAMKO “'KATOomTpo M TIg KEPALES SOPVPOPIKNG ANYNG TOL EMIONG
@épovv  katomtpo. Ot petodhiég empdveileg Tailovy yio to padloKOUATe TO
poro mov mailovv ol KOOPEPTES Y10 TO QMG L€ TMOAAEG KEPUIEG EKTOUTNG,
VIAPYEL Mo TOPAPOAIKY] UETOAMKY] emipdveln (KdtonTpo). Xwpig To KdATO-
TTPO, TO KVLLO TOV TAPAYETAL OO TO TOAUVTOVUEVO NAEKTPIKO dimoro Ba dia-
okopmiLOTav 6€ OA0 TO Y®PO YOP® TOV. Me TO KATOTTPO, LETA TNV AVAKAONOT
TOV TO KOMO S1odideTOl TPOG ol povo katevbuven. To kopa avtd givar tKavo
Vo QTACEL TOAD pokpld Xopig onuovikny e&acbévion. XTig kepaieg ANyng, o
KATOTTPO OVOKAG TO MAEKTPOLLOYVITIKG KOLOTOL TTOV TEPTOVY TAVM TOL KOl TO
€oTLalEL OTNV KEPia, LE OTOTELEGO TO OO OTIV KEPQ VO EIVOL TTLO 153V PO.
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Ew. 2.9 TTopaforucég kepaieg padiotnieckdmiov.

Ytov mivaka Tov akohlovbel avapépovtar ot deikteg d1dOAaoNg opt-
GUEVOV DAIK®V, Y10 TO KITPLVO QMG e UNKOG KOpatog g = 589 nm.

Aglkng Aglktme b~
Yo AwdOraong | YAwo Ohaong
Yreped. Yypa
Méyog 1,309 Nepo 1,333
[Muptrikn oteavvarog 1,52 ABvAikr oAkoOAN 1,361
MoAvBdvarog (kpdotorro) 1,66 Bevioio 1,501
DOopitng 1,434 Aépra
XAmplovyo vaTplo 1,544 Aépag 1,000293
Addpog 2,419 Awo&eidio Tov dvOpaxa  1,00045

ITAPAAEITMA 2.3

AKTiva pOTOC IKOVS KORATOC Ao = 590X 10™ m petaPaivel amd tov aépo o€ Yoo, Tov €xet deiktn
34O aong 1,52. H yovia tpdontmong g aktivag sivon 6,=30°. Na vroloyicete:

o) TN VY vOTITa TG aKTVOPOoAMOG GTOV 0EPO KO GTO YUOAL
B) TNV Ta0TNTO S13000TG GTO YUOAL
Y) To pnKkog KOpATog TG aKTIVOPOAING GTO YVOAL

d) T yovia StdbAaong Tng aKTivag.
H taydnro Tov eo1oc 670 Kevo givon ¢ =3%10% m /5.
Amavinon :

o) Orav 10 Qo d1dideton 6Tov aépo 1 TopdTTE TOL Eivor GYESOV OOM KoL 1) ToLTNTE TOL 6TO KEVO dAadn c.
AT T Beperddn e£lGmoN TNG KUUOATIKNG £XOVUE

c=Af 4 f=Ai=5x10‘4Hz

H ocvyvomta pog axtivoforiog dev aAAACeL OTav TO Qm¢ peToPaivel amd To £va LEco 6To GALo. E-
TOUEVOG, Kol 6TO YVOAL 1 cuyvdTTa TG okTvoPodiog eivor f = 5% 10" Hz .
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B) O deixtng 6166 aong Tov YvaAov gival

n=5 gmopéveg U 2221,973X108m/s
v n

Y) IMa va Bpodue 10 UAKOC KOUATOG TNG AKTIVOBOAMOG GTO YVLOAL ¥PNGLLOTOIOVUE TAAL TN OeleMdOn
eElomoN NG KULATIKNG Y1a T 0140001 TG GTO YVOAL

V=N omére A =% =395%107 m

o) ZOoppova e o vopo tov Snell

n, NUO, =n, nuo,

To apywo péco (o) eivon o aépag pe deiktn ddbraong n, =1, evd péco b eivar o yvaki pe dei-

Kkt owbraong n, =n. Enopévmg

nué. =n nud, apa nud, =T 0329, 9 =192
n

Xy 2.33 Dortewvég axtiveg mov
EKTEUTOVTOL OmO TN OTUEWKN
mmy"n P, apoonintovv ot doympt-
OTIKY emeavel dVO  SPAVOV
péowv. Av n,>n, KOmoleg axtiveg
vPIoTAVTOL OAKT AVAKAACT

2-10 OAIKH EXQTEPIKH ANAKAAXH

To oynuo 2.33 delyvel pepikég aKTiveg LOVOXPOUATIKOD QMOTOC TOV
exméumovtal omd pe onuelokn tnyn P, uéoa oe €va vikod a e dgiktn dud-
Ohaong n, Ou axtiveg mPOGTIMTOVY GTNV EMPAVELN TOL Y®PILEL TO VAIKO o
oo €vo, 3eDTEPO SLOPAVEG VALKO b Tov £yet dgiktn o140 aong #,.

1 b

‘Eotm 011 11, > 1. A 10 VOO0 T0U Snell, yia tn yovia 61d0Aacng piog t€totag
aKtivag Eyovue

nue, ="<nue, (2.17)
n,

Emedn o Adyog ny/n, givol peyaddtepog g povadag, to nul, sivol
neyodvtepo Tov Npd,, emopévag 8, >0, . Apo vrdpyetl pa Ty mg 6, — -
KkpoOTEPN Ao T1g 90° - Y1 TNV omoia 0 vOpog tov Snell divel nubdy=1 emnopévag
0,=90°. Avto cvpPaivel oty TepinTwon ¢ okTivag 3 Tov oyfuatog 2.33. H
yovia 0, yio tnv omoia 1 StbADUEVT] aKTiVO Kiveital TapdAANAa Tpog T dla-
YOPIOTIKN EMUPAVELD TOV 600 HEC®V ovoudleTal Kpioyun yovia (1] oproki)
yovia) kot copporiletor pe b, Otav 1 yovia tpéonT®ong yivel peyolotepn
omo T O, M OKTIVOL OVOKAGTOL OMKE 0Td TN SLO(OPLIOTIKY EMLPAVELX.
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To @avopevo avtd OVOUALETOL OAMKY] €0MTEPIKY] AvVa-
Kiaon. Mo térowa mepintmon mopiotdveTon pe v axtiva 4 6to
oynua 2.33. H axtiva 4 avaxddtotl amd T ol mploTIKN EXQAVELL
ocav va énece mavo og éva télelo katontpo. H aktiva avt, 6mwg
Kol OAEC Ol OKTIVEG TOL LEICTAVTOL OAIKT OVAKAMGT, oKoAovOOVV
TO VOUO NG avakAaong dnAadn, 1 YOVia TPOGTTOOTG IG0VTAL UE TN
Yovia oviKAaoNG.

Mmnopovpe va Bpodpe v kpioun yovia 6. xpnNoLOTOIm-
vtog to vouo tov Snell. Av ot oyxéon (2.17) 0écovpe 6,=90° mpo-

i Ew. 2.10 Xt &drogn gaivetor t6co 1 Sid-
KUTTEL Ohaom 660 Kot 1 oMK OvAKAAGT OTH Sl -

n PLOTIKT) EMPAVELD VEPOL — OEPQL.
— b
nue,. =-—- (2.18)
crit n

a
H oyéon (2.18) woyver povo otav n, > np, dweopetikd 0o Edwve nub., >1 ,
mov gtvar advvarto.

Enopéveg,

TO QUIVOUEVO TG OMKNG E0MTEPIKIG avaKkiaons cvppaivel povo 6Tav 10
o0 petafaivel amwd péco (a) oe péco (b) Yo Ta omoia woyvel n, > n, INa
va £(OVUE OMKI] E6OTEPIKT UVAKANGY TPEMEL 1] YOViK TPOSATOONG Vo Ei-
Vo PEYOAVTEPT TG KPIoIUNG YOVIUGC.

INa to po¢ mov KatevBHvetal amd To Yol otov aépa, 1 Kpi-
own yovia givon 41,1°. H kpiowun yovie eivar yevikd pikpr, otav évo
puéco €xel peydro oeiktn owdBlaong kot to dAko gival o a€pag. XTo
Souavtt n kpiown yovia eivon 24° H pikpy kpiciun yovia givotl o Ao-

YOG OV éva KaTteEPYOoUEVO dtopdvTt (e ToAAES £0peG) AOUTOKOTA GTO Ew. 2.11 H petédoon nAeKTpopoyvntL-
ooc. To peyoldtepo PEPOC TOV PMTOC OV EIGEPYETOL GTO SLOUAVTL, KOV Kopdtov oTig onTikég tveg otnpiletan
vpiotator oAk avakiaon otig diapopec £8pec tov. o va eEEADeL GTO QUIVOHEVO TG OMKNG avikAaoG.
TPEMEL VAL TPOOTECEL GYEOOV KABETA OTIC £OPEG TOVL.
|2
X 45°
> BN
45° 45 )
> 45 (
- Y
45 —— Jas®
@ &
© ® o ©

Xy. 2.34 Tlpicpoma olkng avaxhaons To (Y) deiyvel mig Aertovpyei To mepIokomo.

Edv ypnoipomoncovpie to KatdAAAO TPicHLo., LTOPOVLE LE TO PUVOUEVO
NG OMKNG E0MTEPIKNG OVAKANGTG VO LETOPAAOVLE TNV KaTebOBUVOT) LG aKTIVOG
OmTOC. Z10 oyYNpa 2.34 TopatnPOLE TETOES TEPMTAGELS. XTO oyNua 2.34a 1 ew-
TEWN OKTIVOL e OMKT] ECOTEPIKY avaKkAoon ekTpénetal Katd 90° evd 610 oyfua
2.34B extpémetan kard 180° (avtiotpépetan n mopeia tne). Ta mepiokdma oTa
VIOPPVYICL  YPNOIUOTOOVY  GLUVOLOGHO OVO TPICUATOV TNg TEpimtoong (o)
(0y.2.34y) dote 01 AVOPOTOL GTO ECMTEPIKO TOVS VAL TOPOVV VO, PAETOVV TL Yive-
TOL IOV OO TNV EMPAVELL TOV VEPOD.
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[TAPAAEITMA 2.4

Ymoloyiote v kpiown (oplakn) yovia otn SlouympioTikn emedvela vepov-aépa. O deiktng 01d-

OAaong Tov vepoo givon 1,33.

Amavinon :

H kpioyn yovio divetar omd ™ oxéon NUO

Méoo a eivor to vepo pe n, =1.33 kot péco b, o aépog pe n,

Avticadiotdvrag maipvoope 6tt NUO

= —nb
crit

=1.

i = 0,75 emopévog 6, =49°.

Orav évag ovtng Ppioketan péco oto vepd ko Kortalel Tpog ta mhve, uropel va, del E£m and to vepd, uovo
otav kottdlel pe yovia pkpotepn g kpioyune. Otov kortalet pe yovio peyoddtepn g Kpioiung, ol QoTeL-
VEG OKTIVEG TTOV PTAVOLV GTO LATIC TOL TPOEPYOVTIOL OO OAIKT OVAKANGT] TOV PMOTOG GTY| SO MPLOTIKY EML-
QAavel vePOL 0€pa Kol anTd Tov PAETEL eivan o fuBog (oy. 2.35).

Xy. 2.35 O dvtng mov Ppicketon

— o010 onueio P, déxeton pwtevég
/ OKTIVEG OO TOV a€pa OAAG Ko
OKTIVEG TOL TPOEPYOVTOL OO
OMIKT OVAKAOOT OTNV EMGAVELL
tov vepov. 'Etol, xourdlovrtag
otV emedveln. PAETEL TL GUU-
Baivel oto Bubo.
2-11 AIAZKEAAEZMOZX - ANAAYXZH TOY ®QTOX
Agixtng S1dOAiacmg
17 ¥10 keVO M TOLTNTO TOL EMTOG ivar 1d10L Yo OA0 T UAKT KOUATOG
Méoa otnv VAN, OU®G, 1) TOYLTNTO S1AG00TG TOL POTOG E0PTATAL OO TO UN-
—— KOG KOLOTOC.
1,6 > WEN & Avto onuaivel 6tL ko 0 deiktng o1dOlaong evog vAkov, dev givar i-
O10G Yoo OAeg TG axTvoPolrieg addd e&optdTol amd To PAKOG KOUOTOG TNG O~
1,5 — KTVOPoAL0G TOV TPOGTIMTEL GTO LAKO.
H g&aptnon tov deiktn 01dOLacNg amwd TO PIKOg KOPATOS TG O-
1,4 kTivoPoriac ovopaletar draokedaopoc.
400 500 600 700
Miikog kbpatog (nm) Y10 oyfuo 2.36 PBAénovpe v e&dptnon tov deiktn ddbraong €&t
SLOPOPETIKMV VAMK®V, ad TO PAKOG TOL kvupatoc. H 1y tov cuvinbmg peim-
Zy. 236 Metaforq tov defktn  vetal , OTav av&dvetal To pnKog kopatog. O deiktng didbAiaong eivar peyoio-

S14OA0ONG OPIGLEVOY VMKOV GE
GUVAPTNON HE TO WNKOG KOUOTOC.
Ta viwé eivar: (1) moprkn po-
Apdvarog (kpvotorro) (2) Po-
pin  poAvfdvorog  (KpVGTAAAO)
(3) yoraliog (4) moptikhy ote-
povoorog  (5) mypévog yaraliog
(6) pBopitne.

TEPOG Y10l TO LOOEG MG KOL PKPOTEPOGS Y10, TO £pLOPO.

‘Eoto 0TL pior LOVOYPOUOTIKY OKTIVOL pOTOC, TPOOTINTEL TOV® G’ £val
npioua, 6nwe oto oynua 2.37. H aktiva dabAdtal katd v €i60dd6 g 010
npiopa, oAAG Kot Kotd TV €6000 NG e OMOTEAEGLO VO, EKTPEMETAL OO TNV
apyIKn TG OevBLVoT KATA Ho Ywvia J, Tov oVOUALETOL YOVIO EKTPOTNG.
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Ac dovpe topa Tt Ba copPel 6Tav pia dEoun AELKOD POTOC TECEL TTA-
vo o€ éva piopo. To Agukd Qg TpoépyeTot omd TV avauén OAOV TV ¥po-
UATOV OV amoTEAOVV TO 0patd Qs Emouévmg amoteieital omd moALd UK
KOpotog. Ta diapopa ¥pdUATO 0O TO OTOI0 ATOTEAEITAL TO AEVKO MG EXOVV
dtapopeTikong deikteg 0160 aong. H extpomn mov mpoxodel o mpioua ov&a-
vetal 0tav av&avetol o dgiktng dtdbAaonc. O deiktng didbraong gival peyo-
AOTEPOG OTAL LKPOTEPO UNKT KOUATOG OV OVTIGTOL(OUV GTO UMOEG YPDLO.
"Eto1 T0 103€g vpioTaton T péEYLoTn ekTpony, To £pvbpd TV EAdyiotn. H yo-
vio EKTPOTNG Yo TO GALO YPDUOTO KOUOIVETOL OVAUESH OTIC TIUEG TOV OVTL-
oTO1Y0VV 6TO £pLOPO KoL TO DOEC,

Otav 10 pog avadvbel amd T0 mpicpa, dev amoTerel T (o TOPAA-
ANAn déoun (EmEdN N EKTPOTN TOV YPOUAT®V TOL TO GLVOETOLY givar dlapo-
peTIKN), OAAG Slaokopmiletal oe pia déopun oyfuotog Pevidog (0y.2.39)
oTNV omoia To AEVKO Qm¢ £yl avaivbel oe pio cvuveyn tovio and didpopa
YPOUATO, TOV ATOTELOVV TO PAGHA TOV AEVKOD POTOC.

Ty 2.39

O Newton, HEAETOVTOC TO QUIVOUEVO TNG OVAALGTG TOV AEVKOL QM-
T6¢ 0md éva Tpicpo, SOTOIMGE YO TPMTN POPA TNV ATOYT OTL TO AEVKO (MG
amotelel T oHVOEST TOADV YPOUATOV, TOV YPOUATOV GTO OTOL0 OVOAVETOL
ue 1o mpicpa. Ta ypopato avtd o Newton to ovOROGE «OTAN» YiaTi OevV ava-
AbovTal Le TO TPiGHaL.

To ovpdvio t6&0, To omoio dnuiovpyeitor petd omd Ppoyn av n B€om
tov ‘HAov gival KotdAANAn, opeidetal oe cLUVOLOCUO TOV QPAVOUEVOV TOV
SL0oKESAGUOD KOl TNG OAKNG ECMTEPTIKNG OVAKAAONG,.

/ !

40° (1hdeQ) e
ag 42° (puBpd) > 50,5° (epuBpb)
\ . ©¢ 54° (106<¢) P
- S |
| |
(o) ()
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Xy. 2.37 Mo aktivo povoxpopott-
KOV QOTOG EKTPEMETAL OO TNV Op-
KN mopelon ¢ Otov mepvhel omd
éva mplopa

Xy. 2.38 H avdlvon mov veictatot
T0 AEVKO QMG, OTAV TEPVA amd £val
nplopa, KGvel opatd To dAQEOpO
xpdLoTO 0 To. 0ol ATOTEAEITOAL.

Xy. 240 (o) Ot otaydveg toV
VEPOV OVOADOLY TO AEVKO PMG GTO
eacpa tov. O mapoatnpnmg PAEreL
TOVTOYPOVO. £val apOUd CTOYOV®V.
Tig otaydveg mov Ppickoviol yn-
Aotepa oto medio g Opacng Tov
TG PAEmel kKOKKveG Yot omd Ta
YPOUOTO. OTOL OToi0. AVOAVOLV TO
PMG UOVO TO KOKKIVO TEQPTEL GTO
pate tov. Tig otaydveg mov Ppi-
oKovtol younAotepo TG PAEmel
delg yo tov 6o Adyo. Tig ev-
Suhpeceg otayoveg Tig PAEmel va
naipvouv avéAoyo pe tn B€om tovg
Swdoykd OA0 TO YPDOUOTO TOV
PACHATOG EEKIVAVTAG OO TO KOK-
KIVO KOl KOTOATYOVTOAG GTO 1OOEG.
B) Zympotiopds avesTpoUUEVOD
ovpaviov T6&ov.



210 oynuo 2.400 maplotdveror o TPOTOS oYNUATIGHLOV Tov. To Qmg
IOV EPYETAL OO OO TOV TOPATNPNTN TEPTEL TAVO GTO GTAYOVIOLH TOV VITAP-
YOLV GTNV ATUOGOUIPA, SLOAATAL LEGH G AVTA KO, GT) GUVEYEL, OLPOV VTTO-
otel OMKN gomTEPIKN avakAaon otnv omicHio mAgvpd Tovg, Pyaiver da-
OAdpeVO amd T otaydva kol eTaveL otov Topatnpnth. O dtuokedaouog €xel
®G ATOTELECUA TNV OVIAVOT] TOL AEVKOV PMOTOG GTO GACHA TOL. Mepukég @o-
PEC aivetal Ko Eva OgVTEPO 0VPAVIO TOED, Alyo LEYOADTEPO, LE OVECTPOLLLLE-
v T 6Pl TV Ypopdtov (oxqua 2.40B). To 100 avtd Tpoépyetal amd 600
EC0MTEPIKEG AVAKAAGELS GTO ECMTEPIKO TOV GTOYOVISI®V.

Ew. 2.12 v gwdva eaivetat apodpd méve amnd to ovpdvio T6&o Kot pio. avesTPOUUEVT EIKO-
VoL TOV.

YYNOYH

Kvpo ovopdletor o drotapayn mov dwodidetor. Katd tn 6140001 Tov KOUATOG LETAPEPETOL EVEPYELDL KO
opun amd €va GNUELD TOL YOPOL GE KATO10 GALO Oyl OL®G KoL AN

H 0gpehddng kopatiki e&icoon sivarU = Af

H g&icwon evog appovikod kOpaTog givor

r x
=4 2 -
y=Anu 7TT AE

SOopeova pe v apyi TS Eraiiniiag, edv dV0 N TEPIGGOTEPO KOUATA d1dIO0VTIOL GE £VOL LECO 1) OTOUA-
Kpuvon evog onueiov Tov PEcov omd TN BEom 1coppomiog Tov lval {on LE TN GUVIGTOUEVN TV OO0~
KPOVOEDV OV OPEIAOVTAL GTA ETUEPOVG KOUATO.

To amotélecpa TnG TOVTOYPOVTG dLAG0CNG dVO 1) TEPLOCOTEP®V KVUATOV GTO 1010 GO ovoudletal ovppo-
M| TOV KURATOV.

H ovufoin 600 kopdtev 16100 TAATOVS TOL TPOEPYOVTOL OO CUUPOVES TNYEG Kot 010.0100VTaL GE JLUPOPE-
TIKEG O1EVOVVGELS, £YEL OC OMOTEAEGLOL TOL GIUELD Y100 TOL OTTOT0L 1] SLOPOPA TV OMOGTAGEDY TOVS Ao TIG 6VO
TYEG €ivor akEPOo TOAAATAGGLO TOL UKOLG KOLOTOG A, VO TOAXVTOVOVTOL EVTOVO.

72



Ta onpeio yio To ool 1 S10POPA TV ATOGTACE®Y OO TIG dVO TNYEG Elval TEPITTO TOAAUTAGGIO TOV UL~
000 UNKOVG KOHOTOG (4/2) HéEVOLV dlopKdS oKivTa.
O\a to, vTOAOITO GMLELN TOL PEGOV KAVOVV TOAAVTWOOT) LLE EVOLAIETO TAATOG.

2100 KOPO ovVOUALETOL TO OmOTEAEG O TS CUUPBOANG 600 KLHATOV 110V TAATOVS Kot 1d10G GLUYVOTNTOG
7oL dLadidovTol 0To 1010 LHEGO o€ avTifeTec KaTeLBVVOELC.

310 6TACoIO KOUO Oplopéva onuela etvar puovipo axivnto (0gopoi), evd dAlo KAVOVYV TAAAVI®OOT UE PEYL-
070 TAATOC (Kothigg). Ola Ta GALa onueio TOL HEGOVL KAVOVLV TAAGVI®MGN WE TAGTOG Tov e&0pTATOL OO TN
0¢om tovc. H andotacn d0o dlodoyIkdVv dECUDV 1) KOOV givar A/2.

Hlektpopayvntiké kvpo sivar n tovtdypovn o1a00on evog NAEKTPIKoD Kol evog payvntikol mediov. Ta
NAEKTPOLOYVNTIKA KOLOTO 0100100VTOL GTO KEVO [LE TNV TAXOTNTO TOV POTOG C.

To nAexTpopoyvnTiKd KOpo ivatl €yKApcto, To, SLOVOCLATO TOV NAEKTPIKOD KOl TOL LotyvnTikov mtediov gival
KkaBeTa pLETAED TOVG Ko kKaBeTOL 6T d1eHBLVEN d1dd06N G TOL KOLLTOG.

E
2T0 NAEKTPOLLOYVITIKE KOULOTOL 1oYVEL E =c, omov E kol B to PETpa TNG £VTAOTG TOL NAEKTPIKOD KOl TOL

pnayvntiko\ mediov, avticToryo.
To NAEKTPOLLOYVITIKA OTTMC KoL TO UNYOVIKA KOLLOTO DITAKODOVY GTNV 0Py TG ETOAANATG.
HAextpoporyvntikd KOLOTO TopAyovTon omd TNV EMTAYVVON NAEKTPIKAOV  QOPTI®V.

O1 d1apopec TEPLOYEG TOL PAGNATOS TNG NAEKTPORAYVNTIKYG akTivoPforiag sivor : Ta padiokvpara, To
UIKPOKOULATO, 01 VTEPVOPES OKTIVEG, TO OPOTO PG, Ol VITEPIDOELG AKTIVES, Ol AKTIVEG X KO Ol OKTIVEG Y.

Kotd mqv avaxiaon :

H mpoornintovco aktiva, 1 avakA®pevn Kot 1) KABeTN oty em@dveln 6to onueio TpdonT®ong, fpiokovtal
0710 1010 emimedo.

H yovia avdxiaong 8, sivar ion pe m yovia tpdcntwong 6,

Agixktng ovaOraong n, EVOG 010(paVODG VAIKOV 0VOUALETOL 0 AGYOG TNG TAXVTNTOG TOL GMTOG 6TO KeVO (¢) ,
TPOG TNV TOYVTNTA TOL D GTO VAIKO.

Katd ™ 0160haon
H mpoonintovoca axtiva, 1 010BAdUEV Kol N KAOETN TN JOY®PIOTIKN EMPAVELD TOV dVO UECHOV, OTO O1)-
ueio TpdomT®OoNG TG akTivag Bpickoviol 6To 1010 enimedo.

Otav t0 g glval HovoYpORATIKG, 0 AOYOS TOV NLTOVOL TN Y®Vias Tpdontmong (6,) Tpog To nuitovo g
yoviog 01d0Laong (6,) elval ioog e Tov avTioTPoPo AdY0 TV dEIKTOV d1d0Laonc TV 600 HEGMV.

Otav to 0w¢ petaPaivel amd éva péco oe GALO pe LKPOTEPO OETKTN dLAOANONC KOl 1| YOVio TPOGTTOONG
glvorl peyaAvtepn omd Ty Kpiotun EXovLE OMKN E6MTEPLKY] UVAKAXGT).

AloKEd 0o IOG ovopaletor n eEApTNon Tov JEIKTN OIOANONG A TO UKOG KOLLOTOG TNG aKTVOBoAloC.
Otav Aevkd po¢ mpoonintel ¢' éva mpicua, AOY® SloKESAGHOV, OVUAVETOL GTO QAGLLO TOV.

73



|

P

L /

=

Ty 2.42

Ty 2.43

APAXTHPIOTHTEX

1. Avaxioon Tov fyov.

Olo To KOPOTO OVOKADVTAL 0V TPOGTECOVY G EUTOd10. MTopeite va
OLOTIOTMOGETE TNV OVAKAQCT TOV NYNTIKOV KVUATOV Kot Vo enifefoidoete 0Tt
N Yyovia apdéottmong givol ion pe tn yovia avaxkloong. Oa ypewacheite éva
POAOL (YN MYov) 600 COANVEG KATAGKELAGUEVOVG OO XOPTOVL Kot €va, Pi-
BAio (avaxkiootikn emedveln). Tomobetnote Tovg cwAveg kot To Piiio md-
v 610 Tpanéll 6mmwg oto oynua 2.41. Mapootd 610 AKPO TOV EVOC GOANVA
(A) tomobetnote T0 POAOL KOl GTO AKPO TOL AAAoL cwAnva (B) Baite To apti
cag. Ot 800 GAAeg GKPEG TOV COMVOV TPETEL VO, ATEYOVY AlYo EKATOGTA OO
10 P1pAio (avakiaotikh emedveln). Metafdilovtag Tig ymvieg mov oynuoti-
{ouv 01 COANVEG e TNV AVOKAOGTIKY EMPAVELD, B0 S10MICTOGETE OTL O N)XOG
aKovYETOL duvaTa Ko Kabapd 6tav ot 600 cwAnveg oynuoatilovv iceg yovieg
UE TNV KAOETN OTIV OVOKANGTIKN ETLPAVELQ.

Ty 241

2. "Eva ovpavio 1650 oto Tapfavt

Méoa og pia Aekdvn mov epPlEyel Ayo vepd tomobetnote oe mAdyo
0éom éva kaBpeetdrl Tov omoiov €va pépog va, gival Pubicpévo péoa 6to ve-
po. TomoBetnote ™ Agkdvn €161 OOTE TO PMOC TOV NALOV VO TEPTEL TAVD GTOV
KaBpEeTn. Atvovtog Ty KatdAAnAn KAion otov KaBpéet Ba deite oto TAfdvi
TO (PAGO, TOV MALK0D emTOg. EENynote to pawvouevo.

3. Dotevog Tidokag

Oa ypelaoteite £va 1oYVPO PaKo oL Uropel va 0TALEL TO POC TOV
Kot Vol S1opovEG TAAGTIKO TOTNPL LE i TPV SoUéTpov 3 mm mepimov, 610
TAEVPIKO TOV TOLY ML, KOVTA ot Bdon Tov.

I'epiote 10 TOTAPL HE VEPD KOl POTIOTE TO OGS PaiveTal GTO CYNUA AV
10 dwpdTo givar okotewd, Bo TapaTNPNCETE OTL TO PG JEXVEL VO TOYIOEVETAL
LEGO GTOV TdAKN TOL VEPOD, LEXPL Eva onpeio. EEnynote to gorvopevo.
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EPQTHXEIX

Mnyovika kopoata

2.1

2.2

23

24

2.5

H toyomto evog nymrtikod kbpotog eSaptatot

o)
B)

Y)
d)

omd TN GVYVOTNTA TOL NXOV.

omd TV £VTacT TOL N(OV.

0t TO VAKO GTO 07010 J10d10ETAL TO KOO,
omd T0 UNKOG KOUATOG.

EméEte ) cwot) mpdTaon.

Tpewg myég A,B kot I' dnpovpyodv mymrikd kopata otov aépa. To
oyxnpa 2.44 TaploTaveL YPOEIKA TV TOAGVIWOOT TOV TPLOV TNYOV G
ouVapTNON KE TO YPOVO.

y

a)
B)

B

Ty 2.44

ITowo ko €xel peyaAdTEPO TAATOC;
IToto koua £xel peYaAVTEPO UNKOC;

To oyfua 2.45 tapiotdvel To GTIYUIOTLTIO £VOG APHOVIKOD KOUOTOG

)]

2)

[Towo amd ta onpeia A, B, I' £xer avt) ™ oty

o) UEYOADTEPT TOYVTNTO KOTA TNV TOAGVT®GT TOV;
B) UEYOADTEPT EMLTAYLVOT;

EmnéEre and ta A, B, I, A ko E 600 onueia

o) 7OV Ol PACELG TOVG SLOPEPOVY KOTA, T
B) 7OV Ol PAGELG TOVG OLOPEPOVY KOTA 27T
Y) OV ATEYOVV OTOGTACN A.

Koaté pikog twv yopdmv 1 kot 2 (Tov givol KoTtaoKeLAGHEVES amd TO
1010 VAKO, €xovv To 1010 ThYOG KAl TIG £YOVIE TEVIMOEL UE TNV 1O
dovaun), dwdidovtal Vo eykdpoia appovikd kopato. To kdopa ot
yxopdn 1 €xel SMAAGLO GLYVOTNTA KOl TO PGSO TAATOC ad TO KOUA, OTN
yopdn 2. Ioteg amd T1¢ TpoTdoelg Tov akoAlovBolv eival cwoTéG;

a)
B)

Y)

0)

H toydm o d16d00mg Tmv 600 KUUET®V GTIC 000 YOpdEc stva iota.
To punrog KopoTog otn yopon 2 sivar duthdolo amd 10 URKOG
KOWOTOG 0T Yopon 1.

H péyiom toydmro toldvioong sival HeyaAdTePT GTO CM-
patiolo g yopdng 1.

H péyiom emrdyvvon TaAdvioong eival LEYOADTEPT] 0T CM-
patiolo g yopdng 1.

Ot e€lomoelg mov aKoAovBobv mEPLYPAPOVY TPio EYKAPGLO OPUOVIKA
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KOHOTO TOL 5105100VTaL O S10POPETIKA LETT.

(@)  y=107 nquln(2t-4x)

B)  y=5%x10" nulr(4t-2x)

() vy =2x10" qu2n(2t-3x)

Ta peyédn eivon petpnuéva oto SIL

1. [Too kopa S1061deTon e PeYOADTEPT TAYVTNTO,

2. Ye ol TEPIMTOOT TO LOPLOL TOV HECOV TOANVTMOVOVTOL UE LLE-
yoAOTEPT PEYIOTN TOYOTNTO,;

Yopfoin] — otdoipa KOpoTO

2.6

2.7

2.8

2.9

2.10

>10 oynua 2.46 eaivovtal ol kupotikoi waApol A, B, I' kot A mov dwa-
didovtatl 070 1010 LVAIKO KoTA TN devBvvon XX,

Ty 2.46

Me mowov amd tovg maipovg B, T kot A mpémel va cuvavinbei o mok-
uoc A mote va ddocel 1) amocPfeon  2) €va TETPAY®VIKO TOAUO TOL
TO VYOG TOL €ival 1010 pe To TAGTOG TOV;

IToteg mnyég ovoudlovtal COUPOVEGS;

SoUmANp®CTE TO KEVAL:

2TACIHO KOUO OVOUALETOL TO OTOTEAEGLLO TG CUUPOANG dVO KUUATOV
ue 1010 TAGTOG Ko 1610 GuyvoTNTa oL S106i60VTaL 6TO EAUCTIKO HECO
o7 R katevfvvoelg. To otdopo koo dev gival KOua
OAAG po 1010popeT ToAGVTOoT Tov uécov. Katd ) dnovpyia evodg
OTAGIOV KOUOTOG G £VOL VAIKO VTTAPYOVV CNUEID TOV ...vvvvnnnn ...
............... Kot ovopalovtal OGOl Kot GMUElD TOL TOAOVTOVOVTOL
HE tevenienninnnns Kot oVOUACoVTOL ....vennnnn.... H amdctaon peta&d
dV0 JLOOYIKMV dECUMV Elvat ............

O e€lomwoelg

(o) y =5 oovdx nulot

B y =2 oov2x qu20t

(v y= oov8x nust

TEPLYPAPOVY GTAGLLO KOUATO TOL ONULIOVPYOVVTOL 6TO 1010 VAKS. Ta
X Kot y glvat HETPMUEVO GE CM KOL TO £ GE S.

1) e moto amd to Tpia, N andoTao HETAED dVOo dadoYIKMY dg-
OU®V gival peyoddtepn;
2) X€ Moo, TEPIMTOOT TO, COUATIONW TOV HEGOV ATOKTOOV LEYU-

AOTEPN TOOTNTO KOTE TV TOAGVTMOT TOLG;
AVO GOUPVES oNUElKES TTNYEG 1 Kon 2 oniovpyovv o6To 1010 VAIKS eyKip-
ol Kopora pe pikog Kopatog A=3cm. Ta onueia A, B kot I' anéyovv omod
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2.11

2.12

T oo myés: To A, di=18cm wxou dr=16cm. To B, r=19,5cm ko
r,=16,2cm kot 1o I' /;=20cm xon ,=15,5cm. Mg 7o deixt 1 cupfoiilovron
0l 0T0GTAGELG TOVg atd TV tyn 1 kou pe to deiktn 2 ol amocTdcelg and

mv nym 2.
o) Extelel kdmoo and ta onueio ToAdviomon pe HEYoTo TAATOG;
B) Mopapével Kamo1o amd avTd SIUPKAOS OKIVNTO;

To oynuo 2.47 mopiotdvel £va GTIYIOTVTTO VOGS GTAGILOV KOLLOTOG
7oV €xet Onpovpyndel o Lo yopon.

o) [Tow onpeio 0T0 GYNUO AVTIGTOLYOVV GE OEGHOVG KOl TTOL0L OE KOl
Meg;

B) [T6c0 drapépovy ot pdoelg Tov onueiov A kai [

v) [T6c0 dapépovv ot pdoelg Tov onueiov A kat E;

o) AV 10 U KOG KOUATOG T®V KUUATOV amd To omoia dnpovpyn-

Onke to otdoo sivar A mowa 1 oplovTa 0mdoTACT) TV ON-
ueiov A ko B;

Ye éva otdolpo kopo, Ta onpeia Tov Ppickoviot petald 600 dadoyt-
KOV JEGUDOV EYOLV

o) v 01 paon.

B) (PAGELG TOL SLOPEPOVY KOTA TT/2.
Y) (PAGELG TOL JLUPEPOVY KOTA, T
0) (PAGCELG TOL SLOPEPOVY KATH 27.

Emélre tn cwot) andvinon.

Hlektpopayvnrikd kopota

2.13

2.14

2.15

2.16

To @wg kdvel va ptacel and tov ' Hio ot I'm mepinov 8,5 min. [16co
nepinov oméyern I'n and tov Hwo; (¢ =3%x10° m/s).

[T6cec popéc To devtepdiento Ba umopovce vo Kdvel To yOpo TG I'ng
éva ocdpo av elye taydtnta ion e v TodTNTe TOL EOTOC;

(Rr=6400 km ¢ =3x10° m/s).

Exmounn niektpopoyvntiknig aktivooiiog £xovpe 6tav

o) éva capa eival popTicpévo.

B) €vag TUKVOTNG Elval POPTICUEVOC.

Y) @optia Kvodvtol pe otafept| TayOdTNTO OTMG GVUPAivEL GTOVG
ay@yovg Tov dlappEovtal and 6Tabepd pedua.

o) eoptia emtaydvovtal 1 emiPpadvvovial, Onwg cvpPaivel
GTOVG OYYOVG OV dloppEovTal amd UETAROAAOUEVO, PEVLLO-
0.

Emélre tn cwot) andvinon.

H ocuvyvétta evog appovikod NAEKTPOUOYVITIKOD KOUOTOG Tov O10di-
deton 610 Kevod eivon 6% 10° Hz. To pfikog kopatog g aktvofohiag
givat ) 5%X10°m, B) 2%10°m, y) 5% 10m, 7 8) 2x10°cm;

(c =3x10° m/s).
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Ty 2.48

2.17

2.18

2.19

2.20

Xwpic va cuppovievteite Tov TVOKO HE TO GAGHO TNG NAEKTPOWO-
YVNTIKNG akTvoPoAiag, avTioTolyioTe TOVG S1opOPOVG THTOVG TV K-
ATV Tov Ppickovtal oTNV 0pIoTEPT) GTAAN HE cuYvOTNTEG oL Ppi-
oKovtal 6T Oe€1d.

Padioxvpata 10" Hz
Mukpokopara 10" Hz

Axrtiveg X 10° Hz
YnépvOpo 10" Hz
Yrepiardeg 10" Hz
Axrtivegy 10" Hz

[To1og THTOG NAEKTPOLAYVITIKOD KOUOTOG EYEL UNKOG KOUATOG CLYKPi-
OO pe

o) 10 pé€yebog evog aVTOKIVITOL;
B) UE TN SWIUETPO LLOG UTOANG;
Y) LE TN SLIUETPO TOV TOUOV;
o) UE TN SLIUETPO TOL TVPNVAL;

(ZvpPovievteite TOV TiVOKO PE TO GACHO TNG NAEKTPOUOYVITIKNG O
KTvoPoriog) (c =3x10° m/s).

H taydmra pe v omoio dtadidovtal To NAEKTPOUAYVITIKGE KOUOTO
elvar

o) UEYOAVTEPT] GTO KEVO.
B) HeYaADTEPT OTAV O10.0100vVTOL GTIV VAN.
v) TVTOL 10101

EniiéEte ) oot andvinon.

[Mowa and T1¢ e&lomoelc mov akoAovBovv dev Pmopel va TEPLYpapeL TO
NAEKTPIKO TESI0 €VOG OPUOVIKOD TMAEKTPOLOYVITIKOD KVOUOTOG 7TOV
d10:010€T0L 6TO KEVO;

o) E =100 qu2r(6% 10"t - 2% 10°x)

B) E =50 qu2r(12% 10"t - 4% 10"x)

7) E =100 qu2r(9% 10"t - 3% 10°)

Olo. ta peyébn exkppdlovron oto SI. (c =3x10% m/ s).

Avaxiaon — o1a0iaon

2.21

2.22

2.23

Eivon duvatd o eotevh aktiva vo pn dwdidetor eudoypappa; Ava-
QEPOATE TETOLEG MEPUTTAGELC.

Y10 oynua 2.48 @aivovtal ot JdoyIKEG AVOKAGGELS TOV LEICTATOL
po eoTeWVN aktiva otig empdveleg A, B koi I'. Av 1 yovia npdcnto-
ong oto onueio A eivar 30° mdoeg poipeg givon o1 yovieg avixioong
otig empdveleg B ko I

Ye 1010 amd T EMOUEVO OYNUATO £XEL 0XEO100TEL CWGTA 1) StoOADLLE-
v oktiva;
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n=1,4 n=1,8 n=1,4 n=1,3

(@) ®) %] ®
Iy 2.49

224  Movoypopotikd g petofaivel and tov aépa 6to yvoli. ITowo and
T peyétn UNKog KOUATOC, GLYVOTITO KO ToOTNTO d1dd0ons avEave-
TaL, TOL0 PELMVETOL KoL TOL0 TOPAUEVEL GTAOEPD;

2.25 210 oynua 2.50 eaivetor | mopeia (og aKTivag LOVOXp®UATIKOD Po-
TOG 1 omoio, SiEPyeETAL Amd TPl SOPOVY VAIKA. X€ TOLO0 VAIKO TO POG
Srodidetan pe pukpoTEPN TOYXHTNTA

2.26  Aéoun Aevkol ewtdc ekTpémeTol amd Eva mpicpa. [Tolo ypodpa extpé-
TMETOAL TEPLOGOTEPO, TO KOKKIVO 1) TO LUTAE;

2.27  Zto oyfua eoivoviol Tpelg dopaveis opllovtieg TAGKES TOAD LEeYa-
Lov Soothoemv. O mhdkeg eivar Torobetnuéves N pio Tave 6y GA-  (a) )
A Kot To cvoTNUe TEPPAALETOL OO aépa. AKTIVEG P®MTOS E1GEPYO-
VTl TAGYL0L OTIG TAGKES OTIWG GTO GYNLLO. L€ O OO TIG TAAKES Eivan
duvaTd T0 WG, HETA Amd SLUOOYIKEG OMKEG OVAKAACELS, va. Bysl oo Ty 2.50
) de€1d mhevpd;

n=1,3

g
/V
/

Xy 2.51

2.28 X100 oyfuo 2.52 @aivovtol 600 OKTIVEG LOVOXP®UATIKOD PMOTOC, Ol
omoieg 6To keVO £(ovV TO 1010 PUNKog kopatoc. Ot aktiveg 6TV mopeia >
TOVG GVVAVTOUV Kol JEPYOVTOL Omd dV0 AEmTEG pepPpiveg A kot B,
Tov 1010V TAYoLS d Kot dtopopeTikoD deiktn d1dbraong. To wéyoc d a-
viiotoyel og 3% 10% pin kopoTog e aktvoBoriog 6o VAKO A 1
oe 2,2% 10* prin kopatog e axtvoforiog 6To VALK B.

o) [To1o vAKS €xel peyodvtepo deiktrn S1abAaong; B >
B) e oo VAKO, T0 Qg BEAEL pLeyaAvuTePo XPOVO Yio VO KOAD- B
YEL TNV amdoTaoT d;
- AsHEERZ
Ty 2.52



Mnyovika kopoata

2.29  ’Eva appovikd kopa S1adidetan katd pkog pog yopdne. O xpovog mov
ypelaletar éva onueio g Yopong yuo vo petatomiotel and ) 0éon
UEYLoTNG amopdkpuveng ot Béon woppomiag givan 0,15 s. [Towa givan
N GLYVOTNTA TOV KVUOTOG, AV TO PAKOG KOMOTOg eivan 4=1,2 m mowa
glvar 1 ToyvTNTA 814606MG TOL KOHOTOG;

[Am: 10/6 Hz, 2m/s ]

230 H e&iowon evdg  ypopukod  OpHOVIKOD  KOUATOG - givon
vy =3x107nu(1320¢ — 4x) (SI). No vmohoyioete:
o) TO UNKOG KOUATOG (A).

B) TNV TOYVTNTO TOV KOUOTOG 0.

v) TN KEYLETN ToYOTNTO TOAGVTMOONG TV ONUEIMY TOV EANGTIKOV
Uécov.

o) ™V andotaoT HeTaEd dVO oNUEI®Y TOV EAUCTIKOD UEGOV TO

omoio tapovoidlovv Sapopd pdong 120°.
[Am: 1,57 m, 330 m/s, 39,6 m/s, 0,523 m |

2.31  Hanyn O apyilel m ypovikn oty undév va eKTEAEL amAn approviKn
TaAdvtoon mhdtoug 4=10 cm ko cvyvotntog f=0,25 Hz. To xdpa
7oV OMovpyel S10d1dETOL KOTE PAKOG YPUUUIKOD OUOYEVOVS EAUCTL-
KOV HEGOL Ue TayvTNTo 0=3 m/s. No vroloyiceTe:

o) Uetd amd moco ¥pdvo Ba apyicel va Kiveital kamowo onpeio B
Tov pécov, mov anéyel x = 60 m and to onueio O.
B) NV amopdkpuven tov onueiov B, amd t Béon wwoppomiag

Tov, TN oTiyun t =21,5 s.
[Am: 20s, 5\/§cm]

Y1hoo Kopa
2.32  "Evo otdowo kopo diveton amd v e&icoon:

_ X , ,
=05 avv? nuA0zxt 6mov Ta x Kot y givon o€ cm ka1 10 £ 6€ S.

o) Na ypayete t1g e€lodoelg Tov 000 KUPAT®V Tov GVUPAALOVY
Y10 VO SNUOVPYNGOVV TO GTACIUO KU

B) [T6c0 anéyovv dv0 dadoyuKoi deopol;

v) T taydmra £xel T ypovikn otiyun ¢ = 9/8 s éva onueio tov
puécov 1o omoio améyet lem oamd tn 0éon x = 0;

o) Me 1t tayvnTo S1adidovTol To KOLLOTO,

[Am y, =025 nu 220t -~ . = 0.25nu 2m0s + *H 30m,
0 60 O 60

-31,4 cm/s, 1,2 m/s |

80



2.33

2.34

2.35

2.36

210 oyfuo ameKovileTol TO OTIYHOTVTTO EVOG GTAGIUOV KOUOTOG, TN
OTLYUN KOTA TNV omoic OA0 T GTUEIN TOV EAACTIKOL pécov Ppicko-
viol oTig B€celg TG UEYIOTNG GOUAKPVVOTNG TOVG. To KOUATA TOv
cLUBdAloVVY Yo Vo SDOCOVY TO GTAGLIO KOUA £xovV Ttepiodo T=2 s.

o) No oyedldcete T0, GTIYHOTVTO TOL KOUATOG HETA amd 0,5 s
KoL petd amo 1 s.

B) Na vroloyicete To TAATOG TG TOAAVI®OTG EVOG omueiov Tov
Bpioketon ot Béomn x = 12,5 cm.

[AT: 2\/5 cm ]

Awmacdv cvyvotnrog 340 Hz nyel unpootd oe Agio Kotakdpveo toi-

¥0. AvAUECO 6TO JUTACMY Kol GTOV TolY0, otV gubeia mov givor kd-

Betn otov toiyo, petakwveiton gvaicOnrog oéktng. Ilapatnpodue OTL

o€ 000 Oladoykéc B€oelg Tov dEKTN, Tov améyovy PeTaEy touvg 0,5 m,

1 €vdelEn Tov undeviletat.

o) [Tow etvan 1 TaybTnTo S1ddoonC TOV NYOV;

B) AvtikafioToOpE TO SMACHOV P AAAO AYVOOTNG GLUYVOTNTOG.
Awmotdvoupe 000 PEyiota évtaonc o BECEIC Tov améyouV
peta&d Tovg 0,2 m. Ilown givon 1 suyvoOTHTA TOL deVTEPOL Ol
TOODV;

[Am:  340m/s, 850 Hz ]

Avo khpoTo dadidovtal TavTdYPOVe KOTE UAKOG TOL {610V GXOoV1oD.

O e&lomoelg v Kopdtov givar:

v, =5nundt—x) ko  y, =5nun(5t+x) omov

Ty Kou x glvon LeTpnpéva 6€ cm Kot TO ¢ G€ Sec.

o) YroAoyiote TNV TOOTNTO S1AO00NG TOV KUUATOV.

B) Bpeite m 6éon tp1dyv onueiov Tov oxoviod Ta omoio Topo-
UEVOLV aKiVNTO Kol TPI®V onpeimv ToV 0moimv To TAATOG TG
TaAGvVTOONG gival pHéyoTo.

Y) [Toto eivar to péyroto TAATOG TG TAAGVTOGONC;
[An: o) Scm/s y) 10cm ]

Avo kdpata 1dov TAdTovg, cvyvoétntag 60Hz, dadidovior avrifeta
o€ Yopon ¢ omolag To dxpa eivol oTeEPEOUEVO GE AKAOVNTO OMlEiaL.
H toyvmta d1ddoong tov kopdtov sivor 120m/s. To otdoyo kdua
7OV ONLOLPYEITAL OTN YOPON EYEL TPEIS OEGLOVG. Bpeite To piKog g
XOPANG.

[Am: 2m ]

Hlektpopayvnrikd kopota

2.37

"Evag padopovikdg otafpog eknéunel oto 100 MHz.

o) [Toto elvar To PAKOG TOL KOUATOG TTOV EKTEUTEL 0 OTAOUOC;

B) H péyiotn tipn tov nhektpicod 1ediov Tov KOUOTOG G€ KOO
0éon eivar E,,=12x10" V/m. Iow givow 1 péyot s tov
poyvntikob Tediov Tov KOUOTOC 6€ ekeivn TN Béon;

Y) Av yio T ANyYn 0TV TOL MAEKTPOLAYVITIKOD KOLOTOG XPM-
opomnoteiton déktng pe koxkhoua LC, 610 omoio to nvio €yel
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ouvtereoTn avtenoywyng L=5 mH, ylo oo Ty g ympnTi-
KOTNTAG TOL TUKVAOTN GLUVTOVILETOL O JEKTNG;

(c =3x10° m/s). Oeoprote T1° =10.
[An: 3m, 4x10" T, 5x10"°F]

Avaxiaon — Aud0raon

2.38

2.39

2.40

241

2.42

243

Movoypouatiki axtivoforia petafaivel amd tov aépa o€ Yoorl. Av o
deikng 01dOAaong Tov yvaiov sivar n=1,5 va Ppebel n TtoyvTNTO pE
mv onola Sdideton 1 aktvoPoria oto yoari. ¢ =3x10% m/s
[An: 2X%10°m/s ]

Ytov mobuéva doyeiov mov mepiExel vepd tomobetovpe pia yudAvn
TAGKA. AEGUN TOPAAANA®V OKTIVOV LOVOYPOUOTIKOD QOTOS TPOOTi-
TTEL Ao TO vEPO ot YudAvn mAdko pe yovio 30°. Bpeite tig Sicvdiv-
OEIC TV OVOKAOUEVOV Kol SleOAdpevVeV axtiveov. Aivovtor ot deikteg
d1a0Ahaomg Tov vepoL Kot Tov YuaAlod 7,=1,33 kot n,=1,52 avtictotya.

[An: 6, =30°, nuo, =0,4375]

Méoa og vypd pe dyvwoto deiktn otdBAaong PuBiCovpe o yudivn
TAGKa. Mio AETTY] LOVOYPOUATIKY OECUN TEPTEL GTNV TAAKO LE YOVia
6,. Metafdiiovtog ) yovia TpOGTT®ONS TapATNPOVUE OTL dTOV &i-
vat peyarotepn tov 60° 1) déoun mabaivel ok avékloon ot yodit-
v TAdka. Av o deiktng dtabAaong Tov yvaiov sivan n,;=1,5, va Ppe-
B¢t 0 deiktng dtabAaong TOV VYPOYD.

[AT : \/5]

HAektpopoyvntikn aktivopolria cvyvotmrog f = 5,1 % 10" Hz &yel —
670 VEPO- UAKOS Kopatog A=4,4 % 107 m. Na Bpeite to Seiktn S160Aa-
ong Tov vepod. H tayhnra tov eotdc 610 Kevod sivar c=3 X 10°m/s.
[At: 1,33]

To pNKOg KVUOTOG HOG UOVOXPMUOTIKNG OKTVOPOoAlaG oTovV aépa
glvar 650nm.

o) [Towa givar n cuyvoTNTA TNG OKTIVOPOAING;

B) [Toto &ivar To pnKog KOpPATOG TG aKTvoPoAiag OTav diEpyETUL
oo Yool Tov €yet dgiktn o140 aong 1,4;

Y) [Mota givar n TovTNTO TG OKTIVOPOAING GTO YVOAL;

Aiveton ¢=3 % 10*my/s.
[AT: o) 4,6x10"Hz B) 464nm 1vy) 2,14x10°m/s ]

To kitpvo ¢ mov divel n Aduma vatpiov d100ideTal o€ KATOL0 VYPO
e tayvmra 1,92 10°m/s. Towg eivar o deikne d16Ohaong tov v-
YpO¥ 0wTOD Yo To KiTpvo eac; Aiveton ¢=3 X 10° m/s.

[At: n=1,56 ]
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2.44

245

2.46

2.47

2.48

Movoypouatikn déoun TEETEL KAOeTA GTNV EMPAVELD TPIGUATOC LE
dgiktn dtbraong n=1,4 6mwg oto oynua 2.54. Yroloyiote tn peya-
AOTEPT TN TNG YOVIOG @ Yo TNV OToia, 1) OECUN LEICTATOL OAIKY] O~
vaxhaon oty emedvela Bl tov npicpartog.

[Am: owvp,, =0714 (p,. =45°) ]

max

Movoypouatiky] 6£GUN TPOCTINTEL GTO oNuUeio A Hag YOOAVNG TAG-
Kog pe yovia 60° (oy. 2.55). Tolog mpénet va givar o eldyiotog dei-
KNG 0140A001MGg TOL YVAALOD MGTE 1) dECUN VO LTOGTEL OAMKT avAKAQ-
on oto onueio B; (H yvdAvn mhaka Bpicketal otov aépa).

[Am: 1,32 ]

[TPOBAHMATA

Avo ooupoveg myég 11, kan IT, dnuiovpyodv oty emipdvelo gvog
VYPOL KOMOTO, PE TAATOC A=3 mm ko1 wepiodo T = 0,4 s. 'Eva pucpd
KOMUUATL peEALOV PBpioketal 6€ KATO0 ONUEID TNG EMPAVELNG, GE OTO-
61doelg x1 = 6 m kot xp = 5,5 m and T1g mnyés. H toyv o tov xopd-
TV etvar v =5 m/s. Tt kivnon kavel o PeALOG;

[AT : om\f appovikh toddvtoon, pe mAdtog A' = 3\/5 mm Kol Tepi-
000 0,4 s ]

Y& KAmolo onuEio 0TV EMPAVELN EVOC DYPOD dMHIOVPYODLE KOLOTO
pe v mnyn I 1o onpelo X g empdveloc, oe amdotaon a and v
YN, To KOUATO LTOPOvV Vo pTAGoVV 1] amevbeiog (akolovbmvtag
Swadpoun IX) 1 apod avaxiootodv otov avakiootipa A mov Ppi-
OKETOL OTNV EMPAVELD, TOV VYPOV KoL TAV® OTN HEGOKADETO TOV TUN-
patog IIX. Av HETOKIVIGOVUE TOV AVOKAQGTI PO TOPATPOVLUE OTL O-
tav anéyel andotoon H and to O, 1o onueio X mapapével cuvEyela o-
Kivnto, ev@, Y10 TPATN Popd, KAVEL TAAAVIOOT| pe PHEYIOTO TAATOS, O-
TV 0 avaKAooTHpOG petakveitat kotd d. Na Bpeite To pnKog Tov k-
HLOTOG,.

[An:  24(H+d)’ +a* —2V4H? +a* |

M onpelox potewvn mnyn Ppioketor o€ Paboc h, péca og vypd pe
deiktn StdOraong n. No vroloyicete TNV akTiva TOL QOTEWVOD dioKOV
mov PAEmel oty €AevBepn emPdveld TOV LYPOD £VOG TAPATNPNTAG
nov PpiokeTon E£® amd 10 VYPO.

[AT: L]

n’ -1

&3

B
Xy 2154
A

Iy 255




Iy 2.57

Xy 2.58

249

2.50

2.51

2.52

Mo axtiva HOVOYP®UATIKOD QOTOS TEPTEL TAV® GE YLAALVY] TAGKO
ndyovg d. H yovia TpécmTtmong g aktivag eival ¢ kat o deiktng o1d-
OAaong tov yvaAlov x.

o) Agiéte 6T M aktiva mov e&€pyetat amd To YoMl gival Tapdi-
ANAN oTNV apyIKn.
B) YroAoyiote TNV TOPGAANAY UETATOMION OV VEICTATAL 1) O-

KTivo ammd To YOod.

S =t
o

Kvlvdpikd doyelo €xel ddpetpo Paong 9 cm ko dyvooto vyog. 'E-
vag mapatnpntg Ppicketon og t€town o, dote LOAIG va PAETEL TV
OTEVOVTL ECOTEPIKN AKPN TOL TLOWEVA, OTOV TO doyelo ivar Kevo. Av
To d0Y€Elo elvar yepdto pe vepd o moapaTnpnTiG, XOPIG va aAldEet O¢-
on PAémel o kévtpo tov muBuéva. Na vtoroyicete To VYOG TOL 00-
yetov. Atvetar 611 0 deiktng 6140 aong Tov vepov ivar n=1,33.

[Am: 5,28 cm ]

To oynua 2.59 mapiotavel pio dtdtaén mov amoteleitar and d00 G-
aveg A kan B. O cwAnvag B pmopet va petaktveiton Kot e Tov tpdmo
ovto vo petafdaiieTon to pnkog x. Hyntikn mnyn I dnovpyet Mo
ovyvomtog 1,25 kHz 610 éva avolytd dkpo Tov cwAnvo. 10 GAAO o-
vouyto GKpo (X) pTavouy TanTodYpove dVo NMyNTIKA Kopata. Ta kopato
dnovpyovvtol amd Ty Ty Kot Stadidovtol HEC® TOL AP GTOVG
ocoMvec A kol B. Metaxwvavtag to coinva B (petafdiietor téte 1
andotacm x) 1 £VTAoT TOV Yov 0To onueio T avéopeidvetat. Av yuu
x=0,408m 1 évtaon Tov Nyov oto onueio X eivar unodév, moa eivou M
emodpevn tun g andotaons x ( x > 0,408m ) yia v omoia Eavapun-
deviletan n évtaon; Atveton n taydTa Tov oL v=340 m/s.

[Am: 0,544m ]
B
p— H>>

z

Xy. 2.59

"Evag moumndg pavtdp (R) Ppiocketan 6 Yyog 2 m whvo amd TNV EnLPa-

vel Npepng Alpvng. O mopmdg exTEUTEL TOAUOVE WKPOKVUATOV G-
AVOTNTOG f TTPOG £va. EMKOTTEPO OV LEVEL OKIVITO GTOV aépd, GE V-
yog £=50 m wéve and TV emeAveLD TG MUVNG Kol 6€ 0p1iovTIo O-
nootoon D=2 km omd tov moumd tov pavidp. To vyog A ivar to -
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KpOTEPO VYOG YU auTh TNV opllovIila 0mdGTACT Y10, TO OTOI0 TO PO~
VIO OEV KOTUYPAPEL GNUA OVOKADUEVO amd To elkontepo. Tlown &i-
VO 1] GLYVOTNTO TOV KOLOTOG OV EKTEUTEL TO POVTAP;

Yrobéote O6TL 1 empaveln TNG AMUVNG COUTEPIPEPETAL GOV TELELOG O-
pLovtiog avaxiaotipog. H toydtmra Tov PKpoKupdtov otov aépa
givar c=3 %X 10° m/s.

[Am: 1,5%10° Hz ]

Ty 2.60
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I[TEPIOXEX PAAIOKYMATQN

O Hertz, mpmtog, 10 1887, ompilduevog oTic mpoPAEyel TG NAe-
KTpopayvnTiKng Bempiog tov Maxwell, enétuye tnv Topaymyn NAEKTPOUAYVT-
TIKOV KOUATOV. XTo ¥pOVID. TOV aKoAovdnoav €ytve peydAn mpoomdbeio yio
TN HETASO0N HUNVOUATOV HEC® MAEKTpOpOyVNTIKOV kvpdtov. To 1900 o
Popov omn Poocia kot o Marconi Katdeoepay vo LETOAODCOLY UNVOUOTO GE O~
TOGTOON LEPIKDV OEKAIMV YIMOUETPWV.

nuepo eipaote e£0KEIMUEVOL [E TIC SLAPOPES HOPPEG ETIKOVMVIOG
ov otnpilovtal 6Ta NMAEKTPOUAYVNTIKE KOLOTA, 0 TO PadOP®VO KOl TNV
TNAEOPOOT HEYPL TOL OCVPLOTE TNAEPOVO KOL TIG GUVOECELS HETAED VITOAOYL-
otdv. H avantuén tov emkovovidv dnpuovpynce tov kivouvo va, yivovtol
OLOPOPETIKEG EKTOUTEG GtV 101t sLUYVOTNTA, YU 0VTO, Votepa amd diebveig
ocvuemvieg, kabopionkay ot {dveg TOV EMKOWVOVIDV, dINANON TEPLOYEG GL-
YVOTHT®V TTov dtatiBevtal Yo To padidewvo, TV TNAEOPAOT), TIG EXKOWVMVIEG
TOV TAOI®V, TOV AEPOTAAVOV K.A.T.

[Iptv TpoYwPNCOVUE GTNV TEPLYPAPT] OAVTAOV TOV TEPLOYDOV Bor TPETEL
Vo, JUACOLLLE Yo dvo mapdyovteg mov emnpedlovy Tig emkowvwviec. IIpoxet-
TOL Y10 TO £0a.(0og Kol TNV 1ovocpatpo. Ta kdpota mov dtadidoviotl Kovid otnyv
emedvela g I'mg anmoppopmdvion amd avtr. H amoppdenon eival peyorvtepn
Y10 T, UKpOTEPQ UMK KOROTOG. H 10vocatpa elval oTpdo TG ATHOCQOLPOG
nov Ppicketar og Hyog amd 60 km €wg 350 km ko mopovoidlel onuavtikn
ayoyomra. H ayoyipuoémta g ovoéseatpag opeiletar 6to peydhio apluo
WVTOV Kol nAektpoviov mov meptéyel. H dnpovpyia avtod ToL GTPMOUATOG
opeidetal oto PopPapdiopnd mov veiotatar | I'm and ddpopeg axtivoPoirieg
oV Tpoépyovtarl kupiog and tov ‘HAro. Ta miektpopayvntikd KopaTo TOU
Eexvoov amd 1 I'n Kot Tavouy oty 10veseatpa, 0ToV £Y0VV KOG KOLOTOG
UEYOAVTEPO amd Eva OPlo, AvVOKAMVTOL Kot emioTpépovy ot I'm. 'Etol péow
™G AVAKAOONG TO KOLLOTO, QVTE TAVOVY GE PEYIAES OTOCTAGELC.

Mokpd kopata : 'Eyovv uikoc kopatog amd 1000 m €éwg 2000 m. Ta
KOHOTO, aVTA TaEOEV0VY TAVE amd TO £30(POC Kol LITOPOLY VO dLOVOGOVV LiE-
vaAeg amootacelg Tve otn I'm yopig onuoavtiky eEacBévion. Amoppopmvtol
OLMG T1o EVKOAN 0O TN BAA0GGa Kot £TGL 08 UTOPOVY VO S1OVOGOVY LEYAAES
OTOGTACELS TAV® OO CVTY|.

Meoaio kOpata : 'Exouv uinkoc kopatog and 100 m £éwg 1000 m. Ia-
povotalovv peyordtepn amoppdenorn amd v emedvela g Img aAld ava-
KAOVTOL TAV® GTNVY 10VOGQALPO Kol PTAVOVY O LEYAAES ATOCTAGELS.

Bpoayéa yopaktnpiCovror to uiqkn kopatog arnd 10 m éog 100 m. Aw-
TEPVOUV EDKOAN TA YAUNAOTEPO CTPDOLOTA TNG LOVOGPULPOS OAANL OVOKAMVTOL
amo To, VYNAOTEPQ, TOL Bpickovtal o VYoc mve amd 180 km. Me diadoyikég
OVOKAQGELS LETAED 10VOVOSOOPOC KOl TNG EMPAVELNS TG Mg pumopovv va
QTACOLV OE UEYAAEC AMOCTAGELS , VO KAVOLV aKOUa, Kol TO YOpo g Img yw-
pic va eumodilovror omd v KapmvAdTTd TG, [ToAhol and Tovg padioctad-
povg mov “‘midvovpe”” ota Bpayéa eppoviCovv actdbela Kotd T AQYN TOLG.
Avtd o@eiretor oty actdBeia Tov mapovotdlel 1 wovdéseatpa. Ot didpopeg
TEPLOYEG TNG LOVOSOALPOG LETAKIVOOVTOL, HE TO YPpOVO, aAAGlovv cVGTUON,
€KTOoM Kot popon, avdioya pe ™ 0éon tov 'HAwov, pe @aivopeva mov Gup-
Baivovv oty empdvelo Tov ‘HAov, pe Tig emoyég Tov ¥pdvou K.o.
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Meproyég VHF kor UHF. Ta VHF avtietotyodv 6g pinkn KOUOTOG o-
16 1 m €wg 10 m (cuyvotnreg 20 MHz émwg 300 MHz) kot to UHF amd 10 cm
éwc 1 m (ovyvotnteg and 300 MHz émg 30000 MHz). Ta kdpato avtd Swo-
TEPVOLV TNV 10VOGOULPA KOl OTOPPOPOVTAL TOAD Ypryopa arnd To £dapog. [
T, 6TV TNAEOPACT OTOL YPNOLULOTOLOVVTOL AVTEG Ol GUYVOTITEG, TPEMEL OL
KEPOAIEG TV OTITIOV HOG VO EYOVV OTTIKN ETAPT UE TNV KeEPaia Tov oTadpon
EKTOUTNG N TOL avaUETAOOTN TOV cLVIBmG BpiokeTal og £va KovTvo fouvo.

Mukpoxopate: AvTioToryovv oe ufkn kopotog ord 0,1 mm émg 1
cm. Ta piKpokdpoTo S1omePVODY TNV 10VOGPALPO KOl TPOCPEPOVTOL Y0, ETL-
KOW®VIEG HEC® dOPVPOPDV.

KYYEAQTH (KINHTH) THAEDQQNIA

To xoyehotd cvoTHa AéyeTon £T01 EMEWN YOPIleL TNV mEPLoyr KAALYNG
o€ oyed0V e&aymvikd Koppdtio. To kKae KOUUATL £XEL 6TO KEVTPO TOV €vav oTob-
po Paong (kepaio). Tertovicéc KOWELES XPNOUYLOTOOVV SIUPOPETIKEG GUYVOTNTEG,
EVAD LN YEITOVIKEG UTOPODY VO, YPNGLOTO0VV TiG 1618¢, e&aopaiilovtag peydin
YOPNTIKOTNTO pE Eva TEPOPIGHEVO €VPOg cuyvoTitov (bandwidth). Kabe otab-
LOG EAEYXOV EKTEUTEL TNV TAVTOTITO TOV GE Wil KO GuyvOTnTo EAEYXOL £TG1
®ote T0 ovomua va EEpel og mola kKuyéAn Ppioketar. Kabog o kivntdg otabpoc
Kiveitol PECH 0TO GUOTNHE, ETavoAapPavel v idto dadikacio Kibe Qopd mov
evromilel 6Tt PplokeTal 6€ SLOPOPETIKN KLYEAN.

Ty 2.61
Otav 0 cuvdpountng d€xeTal Eva TNAEPOVILLA, TO KEVIPO OTEAVEL [E-
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oM TNG KOWNG CLYVOTNTOG EVIOAN GTOV OVOAOYO KIvNTO oToOUO (ThAEQ®VO)
Vo XTUTNoEL, apov EEpel o€ mowo kKuyéAN Ppioketar. To kévrpo divel oto
oTaOUO £VO CLYKEKPIUEVO KAVAAL GTO 0ol YIVETOL 1] ETKOIVOVIO.

[Mopopota, 6tav o cuvdpounTng BEAEL va KAveL pia KAoT|, GTEAVEL pia
EVTOAN OTO KEVTPO HECH TNG KOWNG cuyvotntoc. To kévipo amavtdel ue va
KOVAAL GTO 07010 YIVETOL 1] EMIKOIVOVICL.

Koazd t didpketo evog TNAEPOVALATOG, KOOMG TO TNAEPDVO TOL GULV-
dpountn (Kvntodg 6tabprdc) Kiveitar pHéca GTO GUOTNUO, TO KEVIPO EAEYYEL
oLVEYMG TNV 16XV TOV oNaTog Tov AauPavetl. I'ertovikol otabuoi faong pmo-
pet emiong va Aappdvovy 1o 1010 onpa Kabmg 0 KivnTtog 6TafIog Kiveital Tpog
avtovg. Otav 10 onua eEacbevioel apketd otov apyikd otabud Pdong won
Aappdvetar o dvvatd oe Evav AAAo, TO KEVIPO OIVEL EVIOAN GTOV KIVNTO
oTafud vo oAAGEEL KavAAL, g Eva KAVAAL TOV OVIKEL 6TO VEO 6TaBUd Pdong.
Avt 1 dwdkacio Aéyetan hand-off. Otav aArdaletl To Kavddl, o cuvdpountng
avtihapupdvetor poévo pia pikpn dwakonn ot petddoot. 'Etot o cuvdpountg
Umopel va cuveyioel pio. GLUVOIALL, oKOUN K av petakivndel o peydieg o-
TOGTAGELC.

Ta Tp®OTA KUYEAMTO GLOTAUATA NTAV AVOAOYIKE, dNAadn 1 petddo-
o1 tov Nyov gival avoroyikn. Tétowa cvotipata givar 1o AMPS [Advanced
Mobile Phone System, (IIponypévo Zvommuo Kwvntov Tniepovov)] mov
ypnooromdnke kupiog otn Bopeia Apepikn ota 800MHz, to NMT 450 xon
900 (Nordic Mobile Telephone ota 450 kon 900MHz) otig oavIVaPuKég yd-
peg ka1l TACS [Total Access Communication System, (X0otnuo Emtkowveviag
[Mpovg TIpdécPacng)] mov xpnoponomdnke oe HePIKEG EVPMTOIKES KOl O
ClOTIKEG YOPEG Ko Elvar oyedov 1610 pe 1o AMPS.

To mpdto gumopikd cvotnua AMPS Aeitobpynoe oto Chicago, to 1983. Ap-
YKG ypMoonotovce 666 kovaiio thdatovg 30kHz, aAld petd enektddnke ota
832. O Myog drapoppmveTon pe dapoppmon FM.

INUepa XPNOYWOTOOLVTOL Kupiwg ynowkd ovotfiuate onwg 10 GSM
[(Global System for Mobile communications, (ITaykoéopio Zootnua yio Kiwvn-
té¢ Emucovavieg)], 1o IS-136 (Industry Standard 136) kot to 1S-95 (Industry
Standard 95). To GSM &ivat 10 o dNUoPILEG Tov ypnoomoteitar oty EA-
AGda. Yrmapyel oe ekdooelg ota 900, 1800 kot 1900MHz. Xtnv EALGSa Aet-
tovpyel ota 900 kot 1800 MHz. Xpnowonotel kavaiia tidtovg 100 kHz. To
Kkd0e kavail eEumnpetel TEPIGGATEPOVG GO £vay GLVOPOUNTEC. AvTd yiveTal
péow g xpnons TDMA [Time Division Multiple Access, (IloAlanin TIpo-
ofaon Awipeong Xpovov)], mov polpdlel T0 Kavail o 8 YPOVIKEG GYIOUES.
Kdabe ovvdpountig maipvel pio amnd TIC OYIGUES KOl EKTEUTEL LOVO KOTA TN
OLIPKELD TNG, EVD UEVEL CLOTNPOG KaTd TN didpkeld Tov dAlov 7. Etol 8 ouv-
OPOUNTEC XPNOUOTOLOVVE TO KAVAAL GUYYPOVOG, eacpalilovtag pHeyardTepn
YOPNTIKOTNTA. AdY® TNG YNOLOKNG LETAGOONS 1) TOLOTNTO TOV 1XOV EIVaL KO-
AOTEpN Ko e&oc@arilel To amdppnTo TV cuvdlaAéEemv. Emiong yivovtat ov-
vaTéG SIAPOPEG TPONYUEVEG VANPECIEG, OMMOC 1 UETAOOCT OESOUEVOV Kol 1|
OTOGTOAT] GUVTOU®V YPOTTOV UNVOUATOV.
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