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EIZATOQIH

MeP10dIKG PaIVOpPEVA KO TIEPIOBIKES KIVI|OEIG

DuoIK& PaIvOpeVa Kail XpOvog

‘OXa TO PAIVEHEVD TTOV TTOPATNPOVHE YOPW HOG XPEIGLOVTAl KATTOIO OUYKE-
KPIHEVO XWPO, YIO va OLHPBOUV 1, KATTOTE, Kal yIa va d1adoBolv péoa oe auTov:
OTTWOONTIOTE, Spws, e§eAiocoovTal pe To Xpovo, dnAadn de ocupBaivouy akapiaic,
OAAG aTTaITOUV KATTOI0 XPOVIKG SIGOTNHO .

>1n SiGpkeia TNG XpovikAs eEEAIENG evdg
POIVOUEVOL KATTOIO PUOIKG HEYEDN TTOL TO
xapaktnpiCovv petaféAdovral. MNa moapd-
derypa, n B€on, n TaxOTNTA 1 N emT&YLVON
TOL onpeiov A Tou TpoxoL peTaBGAAovVTal HE
TO XPOvo KaTd Tn SiGpkeiax Tng Kivnorg Tou
(BA. Eix. 1). Emriong, To @opTio 6TOUG OTTAI-
OpOUG €vOG TTUKVTH HETABGAAETON KOTG TN
oTadlakf POpTION TOL TTUKVWTH pe Tn Bor)-
Enc. 1 Bela piag NAEKTPIKAG TTNYNS KOI PE TNV TTOPE-

BoAn evég avtioTaTn (BA. Eik. 2).
Ta pey€0n mou peTaf&AAovVTOIl pe TO XPGVo PTTopolv Vol
— BewpnBovv wg ouvapTHOEI§ TOL XpOvou . MNa va To CUPPBOAI-
OOUE AUTO, YPAPOUYE :
x=x(1), v=v(t), a=a(t)
T.X., YIOot TN ©€0n, TNV ToXOTNTO | TNV EMITAXLVOT €£VOG KI-

2

vnToU o€ pia kivnon, A:
q=q(t), AV=A V(1)

YIO TO opTio Kal yIa Th d1apopd& duvapikod oTovg OTAI-
— OHOUG £VOG TTUKVITH KOTG Tn SIGPKEIX TTOU TOV (POPTICOUE.
Tn peTafoAr] TwV TAPATTAVE® PEYEDWDV CLVABWS TNV TTAPI-
oTGvoupe pe TN Porifeia KATGAANAWY dioypOapPGTWY:
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Mep10dIKG paIvopeva

ZnpavTIKi B€0N HETAED TWV QUOIKWDV PAIVOHEVDV EXOLV QUTH TA OTTOIX ETTOI-
voAapBévovTal, TapouoIGlovTag TNy dIx akpIP®S EIKOVA [ KATAOTOOT), KAT&
OUYKEKPIPEVD KOl (00 HETOED TOUG XPOVIKG SIGOTAHATA . AUTG TO PAIVOHEVD TO!
OVOPGOUE TIEPIOBIKG .

TéTola pauvdpeva gival ‘o KOKAOG' TG aeAfjvng, Tou OTToIoL 01 PAOEIG ETTAVOL-
Aoppévovtar KGOe 28, TrepiTrou, NUEPES, 1) KIVNON TOL TPOXOU £vEG TTOSNAGTOL TTOU
KIVEITOI OPOAG, KATG TNV OTroi0 KGOE ONpEi0 TOU TPOXOU EPXETAI OF ETTAPI] PE TO
Spdpo boTepa atré opiopévn XpoviKr| SIGpKeIa . AKGHN, O AVOAGHTTEG TOU PAGS
TOU QUTOKIVITOU 1] £VGG PGPOL O Eva AKPWTHAPIO I O€ piar Bpaxovnoida, o oTodE-
POS PBnpaTIOPSS evég avBp@TTov, To OKAPTIAVEPoopa evég TAoiou TTou Ta&IbevEl,
N TANPPLPIOA KOl 1] GUTTWTN OTIG OKTESG XWPWV 1 TrEPIoXV 6Trwg 1 MopToyodio, n
N6Tia FaAdia, n Noppavdia fj n OMavdia, [ n oAoryr] TG @opds Tng pong Tou ve-
poU KGBe €€ Wpeg oTOV TTOPOUGS ToL EupiTTou eival GAa TePIOdIKG PaIvopeva .

Mepiodog

O Xp6vog o 0TToi0g XPEIGETAl YIO VO EHPAVIOTEL N idIa aKpIPWSG KATGoTOON
KOTG TNV £EEMIEN TWV TTEPIOSIKWMV PAIVOPEVWV, OVOPGLETOI TTEPI0dOG .

JuXvOTNTO

‘Oco 110 pIKpPT €ival 1) TTEPI0d0G EVES TEPIOdIKOD PaIvVOpEVOL TE0O TTI0 GUXVE
ETAVOAOPBAVETOI piot OUYKEKPIPEVH KATGOTAOT 0TI HOVAdO TOU XpOvou.

Mpokelpévou va PTTopolpE va ekpp&LovpE GHECT TO TTGOO GUXVG ETTOVOAGH-
BéveTan pict CUYKEKPIPEVN KATAOTOON 0T HOVGOO TOU XpOvou KaT& Tnv Sidpkeia
£VOG TTEPIOBIKOV PAIVOPEVOL, OpICOVPE KOI TO PUOIKG PEYEBOG OUXVOTNTQ, f, WG:

OIPIBHOG eTTOVOARPE@Y

=— — (4.1)
avTtioToIxn Xpovikr SIGpKeIa

Ta d0o pey€dn, mepiodog ko cuXVETNTA, CLUVOEOVTAI HETAED TOUG : EGV OTN
oxéon (4.1) BewprooLpE, EIBIKOGTEPQ, WG APIOHO ETTAVOANPEWVY TN HITX (ETTOVEAN-
Yn), T6Te, a6 TOV OpIoHS TNG TEPIGGoU, N avTioToryn XPovikr SiGpkeix givail n
mepiodog, Kau Gpa Ba €xoupe :

1
f—f (4.2)

Movadeg ouyvoTnTaG: OIS TNV TTOPOTTGVEW OXEOT OpPIZeTal WG HOVAOT CUXVOTI-
Tog 010 AigBvég Zootnpa (S.1.) n 1 emavaAnyn (1] “kvkAog”) ava 1 dSevtepodetTo:

1 _
(g i=gg =15 (4.3)

" Heinrich Rudolph Hertz, 1857-1894: aoxoAribnke e To paSIOKGATA, TO PWTONAEKTPIKG POIVOLE-
Vo, TNG KOBOOIKEG OKTIVEG KOl TNV KUUATIKI) QUOT TOL PUWTOG.
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Sn\adry, To 1s™', To omoio ovopddeTan kan Hertz, Tpog TiuAv Tou Teppavol Guol-
koU', kol oLPPBOAICeTaN pe: 1 Hz.

Ap1OpnTIKN gpappoyn: H epiodog epioTpo@rig TnG YNS YOpw atré Tov G&ova
s eivar mepimov 24 wpeg. lMpoadiopioTe Tnv avtioTorxn ouxvéTnTA
Trspl(JTpocpﬁg oe Hz.

fa 1c _ 1c _ 1

24h_ min 24 x 60 mi 60L_24x36
24h><60 T X min x min

10251

f = 10%s'=12x103x10%s"=1.2x10°Hz

1
24 x 36

[Mep106IKG PAIVOPEVO OTO HOKPOKOOHO

O1 KIVAOEI§ TV TTAAVNTAOV YOPW 1ré Tov HAIO O

EANEITITIKEG TPOXIES, N KIVIOT TV PUAIKDV S0pLUPO-

pwv YOpw otré TOUG TTAAVATEG, N oVUVBETN Kivion

/ TOV dopLPSpwV YOpw aTéd Tov AAI0 KAl N Kivon

TWV TEXVNTOV 60pLPSpwv YOpw aTé TN YN, KaBwS

€TTIONG KO 1 KiVOn 60wV KOPNTWOV EKTEAOVY EAAEI-

TTIKEG TPOXIEG (BA. Eik. 5), YO VO GVOIPEPOVHE pEPI-

K&, pOvOo, TTOPASEIYPHATA OTTO TO PHOKPOKOGHO, OTTO-
TEAOVV TTEPIOSIKG PAIVOpEVA .

EiIk. 5

Mep1odikG parvopeva kail Kabnpepivry o

To “xTOmnpa” Tng KopSIGSG HAG, TTOU ATTEIKOVICETAI OE £val KApdIoypa@nua
oTnv Eikéva 6, amroTeAel TEPIOBIKG PAIVOPEVO® ETTIONG KOl O TTOAIVOPOUIKES KIVH-

. o€Ig TV ePBOAwY oTNn pnxavi
'BI'L o = TOL QUTOKIVATOU HOG A OTIG TTo-
TEET. - ) AMEG aTHOPNXAVEG TWV TPEVWY
(e [N @ “',7 (BA. Eik. 7) amroTeAobV Ko aUTES
&4 I‘;w“‘ & Ex8  TEPIOBIKG QoIvOpEva .
A To piKpS TTOVAT «KOAIUTTPI» Ki-
VEl TTOAIVOPOIKG TO (PTEPG TOL PE TUXVOTNTA HEXPI
Eik. 7 70 emavoAfipelg avé devtepdmAemTo (BA. Eik. 8),
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EVO TO KOLVOUTTION KOTOIPEPVOLY OUTH TNV KIVNOTN PHE CUXVOTNTO PHEPIKWV EKOL-
TovT&OwV eTTavoAPemv avé devTepSAeTITO.

H pepppdvn Tov auTidY pog TTEAAeTON TTEPIOSIKS, OTAV SEXETOI £V NYNTIKO
ePEBIoPO, OTTWG GAAWOTE CLPPAIVE! KOl 08 KAOE PIKPA TTEPIOXT] TOL KEP YOPW
POG, 0 0TT0I0G TIGAAETO TIEPIOOIKS, OTAV HETOPEPEI EVA NXNTIKG PIVUHOL.

Mep10diké paIvOpEVa 0TOV HIKPOKOOHO
Ta &Topa Kol Ta pépia Tng VANg T&AAovTal,
EKTEADVTOG TTOAIVOPOHIKESG KIVROEIG YOPW Ot o
pio péon B€an 100ppoTTiaG: aUTS ival vl YEVIKO
XGPOKTNPIOTIKO TOL HIKPOKOOHOUL: TGO TTAVTO e ® "
EKTEAOVV KIVOEIG, TTOAAEG QTG TIG OTTO(EG Eival e

mePIodIKES (BA. Eik. 9). To iS1o ovpPaivel kar oTax
KpLOTOAIKG TAéypaTa (BA. Eik. 10). ®

@»W %%»\“M%

Eix. 10 Eix. 9

Mep1odikég kKivioelg

ATIO Ta TTEPIOSIKG PAIVOHEVO B TTEPIOPIGTOVHE €1IGIKOTEPA OE AUTE TTOU
€xouv ox£on pe TNV Kivnor, To otroia ovopG{oupe EPIOBIKES KIVI{OEIS.

H peAéTn Twv mep1odikdy Kivijoewv Ba pag S1euKOAUVEL, apydTepa, Kail OTN
HEAETN TWV YEVIKOTEPWV TTEPIOSIKWV PAIVOHEVWV .

MovTéAa TTePIOdIKWV KIVATEWV

ATIO TIG TTEPIOBIKEG KIVOEIG OUTH TTOL €XEI TN HEYXAUTEPI ONHOCTX VIO Tr) HEAE-
TN KOI TV UTTOAOITT@V €ivail 1 opadr] KUKAIKE Kivior), Tnv otroia 6n yvwpileTe.

Etriong, avagépoupe Tn SiodidoTaTn mepiodiki| Kivnon opaTog mou eivan de-
pévo oTnv Gkpn VipaToG (:”amA6 ekkpep€s”) (BA. Eik. 11), kaBwG £TTionNg Ko TRV
KiVI|O1 OWPOTOG OTEPEWPEVOV OTO AKPO “18avikol” edarnpiov (op1{évTiov 1
KaTakopugov) (BA. Eix. 12) :

>
/I/////

Eix. 11 Eik. 12
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Ta Trapordve povTéda eival Ta arAOUOTEPO YIO T HEAETN TNG ATARS appo-
VIK|S TOAGVTWONG, pe TNV oTroix Bt aoX0AnBoUpE, KATA KUPIo AGYO, OTIG EVETN-
TEG TTOL GKOAOLOOUV.

H OpoAnf KukAikr Kivnon

AT Tnv Tponyolpevn T&EN €xeTe, RO, peAeTrioel pia Teplodik Kkivnon, Tnv
opoAn] KUKAIKN Kivnor), KOOGS Kol TIG GHECEG EPAPHOYEG TTOL €XEI AUTH OTNV
KoOnuepIvy {wr|, HE TNV EKTETAPEVN XPHON TPOXWV OTA TPOXOPOPA OXAHOTA,
OTNV KATOOKELH O1GPOPWY KUKAIKGOV HNXAVIOH®Y 1] CUVOLAOH®MV TOUS ( O€ Pn)a-
VIK& poAGyIa fj o€ TTGONG PUOEWMS PHNXAVES ), OTN dopuopIKr| TEXvoAoyia, He TNV
EYKOTGOTOON YEWOTATIKAV (] HN) TRAETTIKOIVOVIGK®V 60pu@Spwv A SlaoTnpi-
KWV OTOOU®Y .

H opaAn KUKAIKA Kivnon amoTelel TNV amAo0oTEpN TEPIOdIKI Kivnon, n
oTroi0, HEAIOTC, €XEI TO TTAEOVEKTINHO VO UTTOPET VO TTEPIYPOPET HE TTOAD OTTAG
MoBnpaTika .

Mépa Spws aré To Gueoo evdiapépov yia

D z TNV Kivnon ouTH Kal TIG EPOPHOYES TNG, KAl

M até To yeyovog OTI givan oTTAr, 1 OHOAR K-

KAIK Kivnon (pia ] TepioodTepeg) “kpUfe-

0 @) > Tau” miow o1ré KEOe GAAN TrePIodIKT| Kivnon A

@aivépevo, fondwvTag TOAD oTnv avaAvon

Kol oTn HEAETN Tou. 1" avTé TO Adyo N onpo-
ofa Tng eival BepeAIddNG .

2Tnv ogaA] KUKAIKA Kivnon auTé Tou

Ec. 13 eTmavodapBaveTal Teplodikd eival n B€on

(0AAG KOl 1) TOXOTNTO KAl 1) ETMITEYXLVOT) TOU

KivnToU évw oTnv KUKAIKA Tpoxi& (BA. Eik. 13). H 8€on Tou KivnTOoU 0 KGBE

XPOVIKH OTIYHA PTTOPET VO EKPPAOTEl a6 TN Ywvia, @ = @(t), TnG otroiog n apxi-

kA TAeLPG, Ox, eival oTaBepr| Kai ) TEAIKA TTAeLPE, Oz, TTAPAKOAOLOET TO KIVNTE:

Mpogpavdg, eav T eivan n epiodog TnG opaAlg KUKAIKAS Kivong Kai t, pia ou-
YKEKPIPEVN OAAG TUXOIO XPOVIKT] OTIYHE, Bt 10YVer:

P=@(t,+T)=p=p(t,+2T)=p=p(t,+3T)=...
To 610 p1ropolpe va To ekPAOOULHE Kal pe Eva didypappa ( BA. Eik.14 ):

@ = (rad)
2m IW/O/O
0 « * }
T 2T 3T AT

Eik. 14

(s)

~Y
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210 dIGrypapHa EGKOAX HTTOPOUHE VO OVOYVWPIOOVHE OTI N TIPA TN Ywviag O€-
ong Tou KIvNToU (1] TNG YwVIakig B€ong), @(t) = w t, Tévw oTNV KUKAIKA TpoXI&
TrapovolGdel TeplodikoTNTa. ETriong, prropodpe va 6o0pe Tnv Trepiodo, T, eravep-
aviong Tng idIag TIPAS TNG.

H ywviokr 6€on Tou KivnTol, TTov, 6TTWG PAIVETAI OTO TTAPATTAV® SIGypap-
pa TG Eikévag 14, peTaB&AAeTan Teplodik& pe To Xpdvo, eival, GTTwg Aépe, Tre-
p1odikr) ouvépTnon ( Tov Xpovou) .

4.1 Meprodikég KIvijoeI§ Kal opaAn KUKAIKI Kivnor —
H amAf appovikn TaAdvTwon

X1V evoTnTo OUTH B HOUPE TIWG PTTOPOVHE VO GUOXETIOOVHE OTTAG TTEPIODI-
K& OIVOPEVO PE OTTAEG TTEPIOOIKES KIVIOEIG TTOU YivovTal TTavw og pia evBeia,
KOI, 0TI OUVEXEIQ, TIG TEAEUTOIEG PE TNV OPOAR KUKAIKI Kivnon .

Eidik6Tepa, Ba aoX0ANBOUHE PE TNV EI00YWYI KO Tr HEAETN TNG OTTARS OippiO-
VIKI G TOAGVTWONG WG HiG ATARG TTEPIOBIKIG Kivong .

4.1 -1 MeAéTn TV MEPIOJIKWDV KIVOEWV PE TN OTPOPOOKOMIKY pé-
6ob0

A. To nAekTpovIKG oTPoOOKOTTIO Kai N AITOLPYIT
TOU:

>t pwToypapia (Eik. 15) BAEmeTe pia ouokevn
TTOU TO GTTOTEAEOUA TNG AEITOLPYIOG TNG HOIGLE!
TTOAD pPE QUTHYV TOL PAGS TOL AUTOKIVITOU: OiVEl
« OTIYHIOHES » AVOAGHTTEG KOT& OPIOPEVO KOl (OO PIE-
TOED TOUG XPOVIKG SICOTAHATOL.
Eik. 15 AnAadn, To aTrOTEAEOpPO TNG AEITOLPYIOSG TN &i-
vai Evar TrEPIOdIKG PaIVOPEVO: 0 XPOvog HETAEL SU0
QVOAOPTTGOV TNG CUOKEVNS OTTOTEAET TNV TTEPIOOO TOL TTEPIOSIKOV PAIVOpPEVOU,
EVD 0 OIPIBPGS TWV AVOAGPTI®V 0T HOVAda TOU XPOVOU ATTOTEAEN TNV AVTI-
oTorxn ouxvoTnTa. H ouokevur] ovopGideTan NAEKTPOVIKG 0TPOBOCKOTIIO KOl 1)
OUYKEKPIPEVI UTTOPET VO TIAPAYEI CUXVOTNTEG OVOAXHTIAV a6 THZ éwg 260 Hz.
H ouxvotnTa emiAéyetan i pmopel va aAAGlel KATG OLVEXT] TPOTTO, AVAAOYXX HE
TO TI BEAOLHE VO OIEPEVVIIOOVPE KATG T SIGPKEIR EVOG TTEIPAPATOS.

B. [1hG umopolue va udboupe eav pio kivnon eival mepiodIkn Kol mwg
HTTOPOULE VA TTPOadIopIoOVE TNV AyvwaTn ouxvoTnTd TG, H Yprion Touv
oTpofookotiov:

Mo opIOUEVES KIVI|OEIG HTTOPOUHE, TIOHPATNPWVTOG TESG, VO SIATTIOTWOOVHE
KOTG TG00V €Val TTEPIOBIKEG KOl VO TTPOCdIOpiIgoupE EOKOAX TN OLXVOTNTG
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TOUG, HETPWVTAG ATTAMSG TOV OPIBHG TWV ETTAVOAGPEDY TOUG O GUYKEKPIPEVO

XPOVIKG S1GoTnHA.

Y& TTOAEG GpWS KIVIOEIG CLUPPBaIVEL N CUXVOTNTG TOUG V& Eivall TTOAD PHEYOAD-
TEPN, KOl yI' QUTG N ATMAPIOUNON TWV ETAVOARPEDY TOUG HE TO OUYKEKPIPEVO
TPGTIO OV AVOPEPAPE EiVAl AOOVOTN® TGTE XPNOIPOTTOIOVHE TO OTPOBOCKATTIO.

1n NeaipapaTiky dpaocTnpioTnTA

a. MpoobdiopioTe, XPNOIHOTTOIOVTAS £Va XPOVOHETPO, T CUXVOTNTA TTEPI-
oTPOPRS ToL TAATS eveg TIKAT (BA. Eik. 16) - TO 0100, 6TAV AEITOVPYEI KO-

VOVIK®, eKTEAEl OPOAR KUKAIKA Kivnon pe ouxvoTnTa: 33.5 ﬁ KO EVOAAOIKTI-

K& 45— - Kou 6DOTE, € KEBE TTEPITITWOT), TO ATTOTEAEOHN O€ Hz.
min

Eix. 16

! ~ Eix. 17

. XTn ovvéxela, TOTTOBETHOTE OTO
TAQTO TOU TIKAT €val EAAPPU HIKPS a-
VTIKEIPEVO 1] BEATE TGV TOL €var OG-
01, XpNOIpOTTOIOVTAG AeUKN 1} HETOAAIKNA
pEAGVI .

TOTTOOETAOTE TO TKATT KGI TO GTPO-
BookdTio og Xdpo Tou de pwTileTaN €-
TOPKADG KOl B€0TE T TALTEXPOVA O
AeIToupPYiQ, KATELOVVOVTOG TIG TIEPIODI-
KEG AVOAQPTEG TOU OTPOBOOKOTTIOU
TPOG TO GNUADI 1] TTPOG TO AVTIKEIPEVO
IOV BPIOKETAI TTAVW OTO TTEPIOTPEPOHE-

vo TAaT6 (BA. Eik. 17).

PuBpioTe Tn ouxvéTnTA TOL OTPOPO-
OKOT{OL OTNV TIPA EKEIVN TNV oTroia
mponyovpévws poadiopioaTe, oe Hz,
WG OUXVOTNTA TEPIOTPOPIG TOL TTAATS,
KOl TTPOOTTOOAOTE VO ETMITOXETE PiOX KO-
AOTepn pvOpION OTO OTPOBOCKAETIO,

@DOTE TO ONUGOI OTO TEPIOTPEPOPEVO TTAATO VO PaiVETAI 0KV TO, TNV d1xX

mTavTa B€on .

® [lola GUPTTEPGOUATO PTTOPOVY VO TIPOKUYPOLV GO TIG TTIPONYOUHEVES TTO-

POTNPHOEIS OOG ;

Y- EmavoAéBete To rponyodpevo (BA. Eik. 17), SimAaoid{ovTog Tn cuxveTnTa
QVOAOPTTGV TOU OTPOPOOKOTIIOV Kail, AKOAOUBWS, LTTOSITIAAGIGLOVTGS TNV.
® T| TTOPOTNPEITE TWPA KOl TI GUUTTEPAIVETE ;
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AT TNV TTpoNYOUHEVN TTEIPAHATIKA dpaoTNPISTNTA, KOl KUPIWG oTré To HeV-
TEPO EPATNHA, SIATIOTOVOLHE GTI GTAV 01 VO YVWOTEG OLXVOTNTES — f, - TNG
TEPIOTPOPHSG TOU TTAATS TOU TIKATT f, KOl TWV TTEPIOSIKWV AVOAGHTIOV TOU NAE-
KTpovikoU aTpofockoTriov — givai idieg, TOTE TO ONPASI TTAVW 0TO TTAATS Paive-
Tal akKivnTo.

AvTioTpoga: yia pia &yvwaTn Kivnor, étav, ewTiovTdg TnVv TepIodikG aTo
OKOTGO! pe TO OTPOPOOKATIIO, SIATIOTWOOVHE GTI YIO KATTOIO OUYKEKPIPEVT YVO-
0TI CUXVOTNTO TOU OTPOBOOKOTIIOL AV TH EHPAVIETAI WG AKIVI TOTTOINPEV 1] WG
TePI0dIKN, TETE N GyvwoTn Kivnon eival TrePIodIKNA pe TePiodo :

o. TNV id1a 1] VTTO-TTOAAATTAGOI0 TNG TEPIGOOL T, TOL GTPOPOCKOTTIOL, GTAV EXOUL-
pe (BA. Eik. 19) ouvopevikr akivnoio, kai

. moMamAdoio Tng T,, 6Tav éxovpe (BA. Eik. 20) qaivopevikr TepIodiky kivnon
d1aopeTIKAG TePIGdou aTé avTHY Tov OTPOBooKoTIioUL .

Tpon=0 Toay=0 Ty O
T,=T, T = E T = E T,=2T, T,=3T,
1 2 1 3
Eix. 18 Eix. 19 Eix. 20

Y& K&Oe GAAN TTePIMTWON KATS TNV OTroia dev PHTTOpoUHE va TTpoodiopioovpie
KOTGAANAN ouXvéTNTO 0TO OTPOPBOCKSTIIO, DOTE VO TTAPOVHE PAIVOHEVIKG TTE-
PI00IKA KIVION 1] POIVOPEVIKA GKIVIOIQ, 1 TIPAYHOTIKI] GyvwoTn Kivion oev eiva
TTEPIOBIKT].

Texvoloyikn epappoyn:

H 1rponyobuevn pébodog xpnoipoTrol-
EITOI KOTG TOV EAEYXO TWV HNXOVAOV QU-
TOKIVTWV, TIPOKEIPHEVOL VO HETPFOOLY
TIG OTPOPES TNG HNXAVIS OTO VOl AeTITO
(min).
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ApaoTnpiotTnra

A. XpnoIHOTIOI®OVTOS TO NAEKTPOVIKS 1] GAAO 0TPOPOOKATIIO TOU EPYOOTNPI-
0L TOU OXOAeiOVL 0OG, £EETAOTE KATA TTOOOV €i-
voil TTEPIOdIKES o1 £€RS KIVIOEIG:

O. N TTEPIOTPOPIKI KIVNON OTOV NAEKTPIKG XPO-
VOMETPNTI] IOV €XETE OTO OXOAIKG EPYOOTI-
pio ( Eik. 22),

f3. n ToAIVOpopIKH| KIVION TOL TIAKTPOL OTO NAe-
KTPIKG KoudoULvI-LTTGSerypa ( Eik. 22) Trou -
TIGPXEl OTO OXOAIKG EPYOOTIPIO,

Y- N kivnon XoAO61vhg opaipag o aTrAd ek-

KPEPES pE PrKOS VAHOTOG Trepitrou (EIK. 23) Ka

8. n kivnon piog xopdrig oTnv KIBGPa 0O .
3TN OLVEXEIQ, TTPOTOIOPIOTE TIG GUXVOTNTES YIX EKEI-

VOl OTTO TO TTAPATTAV PAIVOHEVA OTO OTroiar Bar Sioxmi-

OTWOETE TTEPIOOIKT] CLUPTTEPIPOPS.

Eik. 22

B. Ymobeifre pic, KaTd TN yvdpn 00s, pn TePIOOdIK
Kivnon ( 1r.X. TNV TEPIOTPOPIKI| KiVvnOn TTOU KGVEI N po-
da aveoTpappEVoL TTOdNAGTOV, N OTTOIX, HETG TNV OPXI-
K} TIEPIOTPOPI] TTOV TNG SWOATE, APHVETAI VO OTOHO-
TAOEI OO POVN TNG ) Kol EAEYETE TTEIPAPATIKG TOV I0XL-

Eix. 23 PIGHG 0O,

4.1-2 H amif appovikn TaAGvTworn Kal o1 BacikEg
e§lowozig NG

A. H opaln kukAiki Kivnon dnpiovpyei amin appoviki TaAdvTwon

2n MapapaTiky §pacTnpidTnTa

(¢ TomoBeTAOTE TO TMIKAT TNG NG TEIPAUATIKIG SPAOTNPIGTNTAG KOVTH
o€ évav o6 TOLG KATOKGPUPOLS TOIXOUS TOU EPYACTNPIOL OOG KOI OTEPEW-
OTE KATOKOPUPX TTAVW OTO TAATO TOL £val 6pBI0 AeTITG EAAPPU AVTIKEIHEVO
(BA. Eik. 24) — 6TToG, Y1 TTOAPAOEIYHO, EVO KOPPGTI OO TTAGOTIKG KOAXHAKI
pfKkouvs 5 — 6 cm.

( XpnoipotroifjoTte évav mpoforéa TTapGAANANG S€oung ewTag ( Tr.X. évar par-
KG XePIoU 0TV KATGAANAN pUBHIOT ), TIPOKEIPEVOL VO OXNPOTIOETE TN OKIK TOU O-
VTIKEIPEVOUL TTOL BPIoKETAN 0TO TTAQTO, TGV 0TO SITTAAVS Tofyo. (BA. Eikéva 25) .
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( Ao BePaiwBeiTe GTI N OKIG OXNUATICETAI IKAVOTTOINTIKG TTGVW OTOV
ToOIX0, BE0TE O€ TIEPICTPOPIKI| KIVIOT) TO TTAATO TOL TKGTT KOl TTAPOAKOAOLOI-

Toixos Toixog
1

f Eik. 24 (y Eix. 25

OTE T6OO TNV KivNon TOL 610V TOL AVTIKEIHEVOL GO0 KAl TNV Kivon Tng okidg
TOU, PWTICOVTOG KABETO OTOV KATAKOPLEPO TOIXO 0TO UPOg Tov TACTGS ( BA.
Eikéva 26 ):

a. Mepryp&y e TOIOTIKG TNV KiVON TTOL EKTEAEN 1) OKIG TTGV®D OTOV TOIXO .

B. Xe 11 poi&iel kai o€ TI SloEPel N Kivon Tng oKIGG TTAvw OTOV TOiO O€ OU-
YKPION pe TNV opor} KUKAIKH KIvnon Tou {610V TOU OVTIKEIMEVOL OTO TTEPIOTPE-
@OpEVO TTAATO;

Y-H kivnon tng oxiég
eival mepIodIkA ; Toixog H

6. Mmopolpe va 7 -
TToOpE 6T €Xoupe H bR
EVaV KIVHOTIKG — —6
GUOXETIOHO PETO- _— o
€6 600 TepIodi- = —
KOV KIVACEWV: — _—

NG oparg KUKAI- g0 7 Eix. 26

KAS Kal TNng Kivn-
ong Tns MPoPoArig Tou KIvnToL O€ Hitx eLBEDr ;
€. MmropoUpe - Adyw (6)- va repryp&Poupe pe OXEOEIS TNV Kivon Tng TPooAns;

ATG TNV maparripnon Twv 60o Kivijoewv SiamoTwvovue OTI eivar aAANAEV-
beTeG: kaBeuion e§opTATON ATTG TNV GAAN .

JUYKEKPIPEVA, DITTIOTWVOLE OTI :
® X Tnv opoAr] KUKAIKI KIVIOT] TOU OVTIKEIHEVOU QVTIOTOIXE I TTOAIVOPOpIKH V-

BUYpapHn Kivnon Tng okidg Tou Tévw aTov Toixo ( BA. Eik. 26 ) .
e Kai o1 600 KIvijoelg givar TepIOdIKEG pe TNV idiax epiodo .
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® Y& KGBe BE0N TOL AVTIKEIPHEVOL avTIoTOIXEl pia B€on Tng TPoPoArg Tou
(okigg Tov ) (PA. Eik. 26) .

® AvTIBETWG, N 16100 B0 TTpoPoAr|g PTTopEl va TIpoépXeTal , O€ XPGvo IO Tre-
p16dov, aTré V0 dlaPOoPEeTIKEG BETEIS TNG KUKAIKAG TPOXIGS TOL OWHATOG
(PBA. EIk.27) .

® H maivdpopikr| kivnon Tng okidg dev eivar opoAr:

® H opor] KUKAIKA Kivnon - av kai S1od1&aTaTn - gival Mo omAf oré TnVv Kivi-
o1 TToL KAVEL 1) OKIQ TNG OTOV TOIXO .

>1nv Eikéva 27 gaivovTtal oTIy-
A o' B A e 2222, WIGTUTIO TV 860 TEPIOBIKAV KIVH-
: : Tofyog ~ OEWV av& foa Xpoviké SiaoTApaTa

T .
At (At= N/ AKEPOAIO LTTOTTOAAG-

/ L o= & TA&OIO TNG KOIVIG TTE-
A A 1660v T):

o P )
T H traAivdpopikn kivnon Tng 1rpo-
BoAris Tou avTikeIpévoL TToL €idapEe
TTOPOTTAV® CUOXETICETAI, QTS KIVN-

H paTIKA GTTOYn, GUECO HE TNV OHOAR

A

R e Y

KUKAIKA Kivnon omé Tnv omoia

Dorew TPoABe . Tnv TeAevTaia HGAIOTA
MnyA Enc. 27 ( 0.K.K.) HTTOPOUHE VO TNV TTEPIYPE-

@OULHE pe ATTAG MOBNPOTIKA.

B. H meprypagn g Kivnong tng mpofBoAnls Kai i amif appoviky To-

AdvTwon

Etre1dr] o1 800 kivijoeig ouvbéovTal HETAEH TOUG, UTTOPOUHE VO EKPETOAAEL-
TOUHE TO YEYOVOS, YIO VO TIEPIYPEYPOUHE - TIOCOTIKG — KOI TNV TTOAIVOPOMIKA Kivi-
on Tng mpoBoAng Tou KivToL TTAvw og GEova :

TNV €Ikéva 28 To KIVNTO PpiokeTal oTnv TuXaIa BEoN M, evdd eKTEAET OPOAT
KUKAIKI) Kivnon pe yoviokr Tox0TnTo
, avTiBETO aTré TNV Kivnon Twv Oel-

KTGV TOU poAoyioU.
ATI6 Tn YEWHETPIOt TOLU OXPOATOG
28 TTpoKUTITEl :
x(t)=R ovve(t) (1
kor emreidy ) =wt (1)
n (1) ypeerai :

X(t)=R ovv(w t) = R ovv (

27

Tt) “4)

Eéiowon 6éong
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OTTOL W: N YWOVIOKH TaXOTNTA TNG OHAAS KUKAIKAS Kivong Tou onpeiov ko 7t n
KOIV] TrePIod0g TwV KIVIjoewV Twv onpeiwv M koi M.

EidIk& yia Tnv reprypagn Tng 6€ong Tng TPoPoArS XPEIGOTHKAHE T GUVEP-
TNOTN CLVNHITOVO TS Ta MABNPOTIKG, N OTToIx, GTTWS KAl TO NpiTOvo, OVOpPGLe-
Tl GPHOVIKF) OLVAPTNOT (TOL XPGvou) .

Aivovtag aTo 6e0TepO péhog TG oxéong (4) Sidpopeg TIPES, .. peTa&d 0 Ko
3T, yiot T| XpOVIKK] OTIYHA t, HTTOPEITE VO KATOIOKEVGIGETE TO OIAYPOPHT TNG OE-
ong x(t), pe To XpOvo, t, To 0TT0I0 B €XEI TN HOPPT] :

IMINAKAX | 0 o) Araypappa i .
aa | t(s) x(t) (m) 01l B S :
1 0.0 0.140 0051 °, Sl A -
0.4 0.100 2 4'; é é 1‘0
3 0.7 0.025 0051 ° : ° :
01 L7 .
Eik. 29

Mapatnpobpe 611 ( PA. Eik. 29, AiGyp. IV) : n 6€on Tng TTpoPoArg peTaBGAAE-
Tl TTEPIOOIKG PE TO XPOVO.

H kivnon tng mpoBoAr|g (o€ G€ova) evég KIVNTOU TO OTIOIO KIVEITOI HE OO KUKAI-
KN Kivon AéyeTan ammAn GpHOVIKI] TOAGVTWOT) KOl TTEPIYPGETal OTTé T oxEan (A).

ToAGvTwon: d16TI £€TO1 OVOPAGLOUVHE TIG TIOAIVOPOHIKES KIVAOEIS YOPW OO pict
péon 6£on, 6Tws 6w To O,

AppOVIKI: SI16TI TTEPIYPAPETAl OTTO OPHOVIKT] CUVAPTNOT TOL XPAVOUL (€86 Tov
“guvnuiTévou”) x(t)=R ouv(w 1),

ATTAR: S16T1 €xel var KAvel pe piar pévo avTioToixn opoAr KUKAIKA Kivnon kon Tnv
KUKAIK} oUXVOTNTA& TNG (€6 TNV w).

H e€iowon (4) amoTedel Tnv eiowon BEong oTnv amrAr} appOVIK TAAGVTWON,
KOI TOTE N ® OVOPALETAI KOl KUKAIKI] CUXVOTNTO

I. H Tax0TnTa Kol 1) €mTaYuvon KaTd Tnv ami appovikr ToAGvTwon
( OI0TIKG )
AT6 TN poper Tng eiowong (4) yia Tn B€on evog KIvToU TO OTTOI0 eKTEAET
0.0 T. HTTOPOUHE Vo fpolpe TG Ba peTaBAAAeTal I TaXOTNTA TOU GAAG Kol N
emTAYLVON TOL KATA TN SiIdpKeia TG 610G Kivong.
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ApaotnpioTnra:

XpnoIgoTroIwdvTag TINEG aTrd T oxéon (4) yia T B€01), KATOOKELEOTE TTi-
VOKEG TIHAV , KOI 0TI CUVEXEIX KATOOKEVGOTE TAX QVTIOTOIXO! SIOYPEHPATO
TaXOTNTOG -XPOVOU KOl ETTITGXUVANG -XPOVOUL .

( Yrodeién: MpoadiopioTe TIHEG AGywV TNG HOPPIS ZAX_)‘[( , YIO& VO TIpOOEYYIOETE

TNV TOXOTNTQ, KAl TNS HOPPHS % , YIO VO TIPOCEYYIOETE TNV ETTITAXLVON ) .

Ti TopaTnpeiTe ; ZXOMAOTE TAX SIOYPEGPHATA TTOL KATOOKEVGIOOTE.

Me tn Bor|Beiax Tov Trivaka | ( BA. Eik. 29 ) propolpe va TTpoodiopioovpie Tpo-
oeyyloTikG (BA. Tapatdvew SpactnpidtnTa Kot Epyaotnpiaké Odnys ) Tig avTi-
OTOIYEG TOXUTNTES KOl EMTAXOVOEIG Kol vor KATOAREoLpE oTa £€RG dioypappaTa
ToUTNTOG - XpOVOL Kal TTITGYLVONG — Xpovou (BA. Eik. 30) :

Aiaypappa 1l Aigypappa 11
a)| (m/s
v(t) | (m/s) .
:.‘-.. :.‘v.. 0.4_
0.2f: * SN
0.1} 0.2
2 .4 .6. 8. 10w T2 4 6 .8 .10 ©
-0.1 . . .. 0.2} . R
-0.2 o . .
e -0.4}
Eix. 30

A6 Ta S1oyp&PHOTA GUTG SITTIOTWVOLHE OTI :

1. Xnv amAfj oppoviK TOAGVTWOT), EKTOG amrd T B€0T KOl N TOXOTNTA KO 1) ETTI-
TéKLVOT) HETOBEAAOVTON TTEPIODIKG PE TO XPOVO, Kol PGAIOTA pe ThV {01 TTepiodo, T.

2. H 6€on, n Tax0TNTO KOl 1 €TITGYLVON O€V ATTOKTOUV TN PEYIOTN TIHA TOUG
KOT& TNV D10 XPOVIKL OTIYHI.

JUYKEKPIPEVD, 0€ KABE eTTAVEANYN N TaXOTNTO TTAipvel TN PEYIOTN TIPA TN,

U0 HE OTOBEPH KOBLOTEPNON XPOVoU, % , OT6 T XPOVIKY] OTIYHA KATA TNV oTroiot

n 6€on O T&pel TN SIKK TNG PEYIOTN TIPA, X,,.,,- TO 1010 oLPPaivEl kAl yIor TV ETITA-

Xuvorn: Taipvel Tn PEYIOTN TIUA TNS, O, HE OTOBEPH KaBLOTEPNON XPOvou, %
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(Xxpévo pIong TeEPIGOOL), WS TTPOG TNV AVTIOTOIXN CLPTTEPIPOPG TNG B€ong (BA.
Eik. 30) .

Ta dioxypdppata v —t kal o —t poI&lovv pe TO SIGYPAHHO X — t, TTOU TTEPIYPA-
@PETAI OTTG TO CUVNHITOVO® TTEPIHEVOURE, AOITIGY, OTI N TaXOTNTO KOl 1 ETTITG-
Xuvaon Ba TePIYPAPOVTal KOI QUTEG HE OLVNUITOVO, PHE TPOTTO, SHWS, TTOL VO
OLPTTEPIAGHPGVOLV KAl TIG TIOPATIAVMD XPOVIKEG KABUOTEPHOEIS.

ATIS TV TTPOTN AUTH EKTIPNON YIG TOV TPOTTO TTOU HeTAPBGANOVTAI, PE TO
XPOvVo, N TaXOTNTA KOl 1 EMTEXUVON O€ it ATTAr] GPHOVIKT| TOAGVTWOT pE TTAG-
TOG Kol TePiod0 pTropoUpe vor TTPOPAEPOVHE TIG HOPPEG TWV OXECEWV OO TIG
oTroieg B TePIYPAPOVTal :

U(t)=uoouv((ot—g) (5a) a(t) =0, 0uv(wt-m) (5B)

2TIG TEAELTAIEG OXETEIG ATTOHEVET VO TTPOTOIOPIGTOUV Ol OTABEPES L, KA O, TTOU
ovopdGidovTal, avTioToIXQ, TTAGTOG TNG TOXOTNTOG KAl TTAGTOS TNG ETTITGYUVONS.
AUTO YIO TNV TEPITITWOTN TNG TOXOTNTOG HTTOPET V& YiVel TTOAD eUKOAX:

E. Xxéon peragi TnG p€yloTng TAXUTNTAG L, KAI TNG HEYIOTNG KTOHG-
kpuvong () - R (] x,) - E§iowon g TaxyvTnTag

I1n 2, TEIPAPATIK pOOTNPISTNT, 6TAV TO OVTIKENEVO, M, KIVEITON OTIYI-
afa Top&AAnAa e T “oki&” Tov, M’, oToV TOiY0, TIpOoPaV®S Ba €xel TNV 1o TO-

X0TNTQ, L,,, HE QUTO .

AuTé6 ovpfaivel 600 popég oe k&Oe TTepI- Omax M’
oTPO®N TOL TAGTS: KGBe QopdG oL N N t€)
“okI&”, epvael amd To onpeio M’ Tng dia- oM M
opopnis g (BA. Eik.31). \
TéTe, OTTWG SIXTMIOTWOOAPE TEIPAPATIKS, o

n “oki&” éxel Tn péyloTn TaXOTNTA TNG," OO I-
oxVel AoITrév Ot : Uiax = U

max

‘Opws, amré TNV 0.K.K. ToU M: v, = ®R

Ko ereldr ovpPaiver: V= U
TEAIKG : V=W R=w X,

max

(7) Eik. 31

H (5) bivel, Adyw Tng (7), akpiféoTepa Tnv:

U(t)=ooxoouv(oot—%) (8)

E&iowon taxutnTag
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EpwTnon: M1ropolpe va amraiTiooupe omré picr AtrAr] GppOovVIKH TOAGVTWON Vo

€xel MAGTOG X, = 0.5 m, TAGTOG TAXUTNTOS Uy, = 27 % kol epiodo T = 1s;

4.1-3 E@appoyég ka1 mapadeiypoara

Mapaderypa (Texvikn epappoyn): MnNXaviopog Tov HETATPETEN Piot OPOAR KU-
KAIK Kivnon o€ GAAn, n omroia eivon AAT.

XTO PNXOVIOHUOS TTOU €IKOVICETAOI

ﬂ —1 M (Mipos) otnv Eikéva 32 BAEmeTe 6T1 0 TIipOg
“EpBolo TTOU £iVal OTEPEWPEVOS KABETA TTAVWD

I . OTOV KUKAIKO &foKO pTropel va trepl-
1 M’ OTPEPETAI OPOAG KUKAIK& POl PE o=

| N TOV pe TN Por|Beian evEg NAEKTPIKOV K-
VNTHPA, OTO POTOPO TOU OTTOIOV E&i-
Val TTPOCOPHOCOHEVO TO GUOTHHA KU-
-~ KAIKGG 6ioKOG-TT{POG .
Eik. 32 O wipog £xel TN SLVATOTNTA VA
KIVEITOI TTAVW-KATW OE OXEON HE TO
0pBOYW®VIO TTACIGI0, TO OTTOI0 GHWS KIVEITAI
TTOAIVOPOHIKG, apIioTEPG- €I .
H kivnon, apiotepd 6e€1&, Tov onueiov M
Kol 0AGKANpou Tou gpfBéAov M’ N, cOppwva
HE 60O £XOLPE AVAPEPE] TIPONYOLHEVWS Ba Ei-
Hhekrp. Kivnmripas — vail amrAf appiovikhy ToOAGVT®on .
H xivnon Tou onpeiov N (idiax pe avTiv Tov
Ec. 33 M’) eivon n kivnon ou pag evdiagpéper va dnpi-
OUPYNOOLYE, EXEl YWVIOKI OLXVOTNTA W, (SIax
HE TN YWVIOKH TOXOTNTO TEPICTPOPIS TOL PETOPA KAl TTAGTOG 600 TO HIGE
TNns d1adpopr|s, TAvw-k&TwW, TOL onueiov M’ (6nAadr Tnv R —d, étou R, n oxTi-
VOl TOL KUKAIKOU 6ioKOU Kol 1 amréoTaon Tou &€ova Tou TPou aTrd TnV TrepI-
PEPEIa TOL KUKAIKOD &ioKOov) .
TETOI01 UNXOVIOPO! XPNOIHOTIOIOUVTAl GTNV TTPAEN YIO T HETOTPOTII HiOG
OpOANS KUKAIKAG KIVNONG O€ OTTAl] OPHOVIKH] TOAGVT®™OT KO QVTIOTPOPA .

B"| LI

Ap1OpnTikn eappoyn: Mg Ba émpetre va oxediaoTel évag TETOI0G pHnXavI-
Op06s, WOoTe TO AKPo, N, Tou epPSAov va ekTeAel ATTA] GPHOVIKT] TOAGVTWOT) HE
TePiodo 0,56 s Kol TTAGTOG 2 cm;

AwoTe TV e&fowon kivnong Tou ékpouv N Tou eppoiov.

To oboTnpO Ba TIPETTEI VO TTEPIOTPEPETAI PE YWVIOKT] TOXOTNTO :
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w=2 = 2Ly pprd

T 0565
| ouxvoTnTA: __1¢ _179H
f=056s =170
Mo T YEWPETPIKG XOPOKTNPIOTIKG TOU KUKAIKOU &ioKOL TTPETTel vt 10X Vel
R,=2 cm, dpa: R>2 cm
KOl OKOW, TTIPETTEN : a+p< % .

H e€iowon tmouv Ba Teprypdeper T B€on Touv dkpov, N, Tou epPdiov até Tn
B8éon N, 6a eivai n :
x=xX(t) = (2 cm) ovv (11.22 t rad)

4.1-4 H onpaoia TnG amMAG APHOVIKHG TAAGVTWOTNS

H o1Af appoviki] TOAGVT®OT TNV OTToix OPITaHE OTNV TTPONYOUHEVH EVOTNTO
Ho1&Lel TTOAD pe TTOAAEG KaTaOoTAoEIG KIvong oTnv @Uar, aAAd, Kupiwg, KGO
TOAGVTWOTN HIKPOU TTAGTOUG PTTOpEl va avaBel og oA} appovIKH] TOAGVTWON
Y’ aUTO TO AGYO N HEAETN TNG TEAETAIOG Eival TTOAD ONHUAVTIKI).

Mo Tapdderypa, ge TNV eTéHEVN TTEIPAPATIKA OpOOTNPIGTNTA PTTOPOUHE V&
SIOTMOTWOOVHE 6Tl KA1 TO ATTAG EKKPEPES, YIO HIKPO TTAGTOS, EKTEAE OLOLT..

3n MNeapapatiky dpacTnpidoTnra

AnpiovpyrioTe éva OTTAG EKKPEPES PE PIKOS VIPOTOS, TTEPITTou 50 cm B£0eTE
TO 0€ TTOAIVOPOMIKI] KIVNOT), ATTOPOKPUVOVTES To Afyo omré Tr B€on 100ppoTriag,
KOl HETPOTE PE EVOl XPOVOHETPO TNV TEPISS TOU .

ErravoAGPeTe To 10 pe prjkn 70 cm kai 100 cm. ©a TOPOTNPAOETE OTI 1) Tre-
piodog oAAGLEl pe TO PKOG TOL VAHOTOG (CUYKEKPIHEVO PEYOA@VE). (BA. OXETIKI
gpyaoTnpIoKn Goknon otov EpyaoTnpiokdé Odnya ).

AUTG ONpaivel 0TI, EMAEYOVTAG KATGAANAG TO PIKOG €VOG EKKPEHOUS, PTTO-
pOUpE va TIPOETIAEEOLE TNV TTEPI0O0 TNG KIVNOT|G TOL .
® EmA£yETe pKoOG VIJPHOTOS YIO TO EKKPEPEG TO 82Cm Trepi-

0V, BPEITE TN CUXVOTNTO TNG TIOAIVOPOHIKAS KIVNOT|G TOU

Kol eAEYETE €Gv QUTH eival TTePITTOL 33.5% =0.56Hz,
onAadr| éon gival n CLXVOTNTA TTEPIGTPOPIG TOL TTAXTS

TOUL TTIKGTT.
® TOTTOBETIOTE TO EKKPEUES TIAVW TG TO TTAGTS TOL TTI- .

K& 6Twg @aiveTal otnv Eikéva 34, @povTifovtog woTe /
TO ONPEI0 AVAPTNONG VO BPIOKETAI KATAKOPUPX TTEAVHD O-
6 TO KEVTPO TOL TTAGTO .

® ATTOHOKPUVETE TI OQAipa TOL EKKPEPOUS aTrd Tn B€on Eic. 34
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I00PPOTIIOG TNG KOI GNUEIWD-
OTE TNV avTtioToixn 6€on
TEGV® 0TO TAATS TOU TrI- Toixos
K&TT* 0TO onpeio avTé TO-
TOOeTHOTE €va EAaPPL O-
VTIKEIHEVO OTTWG KAVATE

. E 2KIG
oTnNV 2n TEIPAPATIKA Spa- b 3
oTNPIGTNTA . : s
® >XnUaTioTE KABETA TTAVW
OTOV TOIXO TNV OKI& TOL O-
VTIKEIHEVOL, XPNOIPOTIOIW-
VTOG £Va POKG TTAPGAANANG f Ei. 35

oéopng .

® OE0ETE TO TMIKATT O€ AEITOLPYIX KOI TALTOXPOVO APIOTE EAEVOEPN TN OPO-
PO TOL EKKPEHOUS .

® [MapakoAoubrioTe TNV Kivnon Tng oKI&G TOU AVTIKEIPEVOL KO TNG GQaipag
TOL EKKPEPOUS . TI TTOPATNPEITE ;

ATI6 To TrponyoUpevo Treipapa SiammoTdvoupe 6TI N Kivion Tng o@aipag Tou
eKKpePoUG eivan idia pe Tnv kivion Tng okids ‘H dpa, prropel va meprypagei pe
Tov {610 TPSTTO TrOL TrEPIYpAPapE TNV Kivion Tng okidg, dnAadn atmd T oxéon :

21

x(t)zRouv(wt)zRouv(Tt) (4)

Apat, TO OTTAG EKKPEUES EKTEAE OTTAR OPHOVIKE TOAGVTWOT)

Mepipévoupe, emriong, ol avTioToixeg §I0MOEIG TAXOTNTOG - XPOVOL KOI ETTI-
TéYLUVONG - XPOVOL YIG TN O@AIPa TOL EKKPEPOVS var ival id1EG He AU TEG TNG
OKIGG, SnAadn pe TIG e§10WOoEIg (5) Kal (6) TTOU OXOAIGOQUE TTPONYOUHEVWS.

AmAGG appovikog TadavrwTijg. ‘OAo TO CUCTAHATA TTOU AKOAOLBOUV Tr) OL-
YKekpIpévn e€iowon (4 ) £xouv TV BIa CLPTTEPIPOPG GXI HOVO WG TIPOg TN BEon
TNV otroia avTH TEPIYPAPEl OAAG Kal G TTPOG SA Ta GAAX XOPAKTNPIOTIKG -
OTTwg eival, .X., N ToXOTNTA, N EMITAYLVON, N dOVApN, N EVEPYEIX KTA., T OTTOIO
TEPIYPGIPOVTOIl OTTO GAAEG EEICWOEIS .

Mtropobpe, Aoirév, oTn €0 Twv TTOAAWY SIPOPETIKWY CLOTNHATWY TTOL &-
KTEAOUV OTTAI] GPHOVIKA TOAGVTWOTN Vo BEPROOVHE £V KAl HOVASIKG pOVTENO,
TT0U Ba KGVEl AUTH TNV Kivon (oA appovIKA TOAGVTWON) .

To YevIKG HOVTENO PEAETNG TNG OTTANG GPHOVIKIG TAAGVTWONG OVOHGLETOI
OTTAGG OPHOVIKOG TOAGVTWTHS .
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4.1-5 Ba@uTepn peAéTn TNG AMARS APHOVIKHS TAAGVTWONG
A. To meipapa

4n MeapapaTiky SpacTnpIoTTA

21N pwToypapia PAETETE Eva apatidio va iIcoppoTrel TGvw o€ Eva opil6-
VTIO TPOTTECI AVAPEOT 0€ 600 GpoIa OPILOVTIO EAATAPIC, TA OTTOIX 07 AUTH TN
Béon eivan TevTwpéva Afyo (BAéte Eikéva 36 ).

Ta GUYKEKPIPEVA EAATHPIO akoAOUBOUV To VOpo Tou Hooke kai €xouv oTar-
Oepés k =33.25 N . -

¢ EGv amopakpUvoupe Aiyo,
op1ddvTia, atmé avTh TN 6€on TO a-
pa€idlo Kol 0T OLVEXEIX TO OPIy-
ooupe eAeVBePO, TOTE TO OVOTN-
pa Ba KIvnOel TTOAIVOPOpIKG TG - A5 &1
v 0TO 0pICOVTIO TPATEC, EKTEADMVTAS TEPIOOIKT Kivnan pe 10, Trepitrov, &-
TavoAfPelg oTar dnAadr| pe epiodo Tepimmov T =1 s.

® Me T PoriBeia evOg NAEKTPIKOU XPOVOHPETPNTH, HTTOPOUHE VO KATAYPG-
POLE TNV IOTOPIC AUTISG TNG KIVIONG TTAVW O€ Pt XAPTOTAIVIO, OTN SIGPKEIR
pions oAivépdpnong Touv apadidiov, atré Tn OTIYHr TTOL B TO APHOOVHE -
Ae0BEPO EWG KAl TNV TTPWTN AVOOTPOPN TNS Kivnor|g Tou.

Ta atroTeAéopaTa piag TETOING KATAYPAPAS TNG BE0NG TOL HEOOL TOL OPGEI-
6iov a6 To onpeio 6oL AV TS PpiokeTarl 6TAV Npepel TEvw oTo TPATEQ Sivo-
VTal 0g oLVAPTNON He To Xpovo otov Trivaka Il ( BA. Epyaotnpiokd Odnyd ) kai
oTo digypappa IV :

MINAKAX 11
o.Q t(“Tik”) x(cm) o.Q t(“mik”) x(cm)
1 0 21.125 9 8 2.175
2 1 21.000 10 9 0.000
3 2 20.275 11 10 -2.725
4 3 18.800 12 11 -7.725
5 4 16.725 13 12 -12.475
6 5 14.050 14 13 -16.550
7 6 10.675 15 14 -19.350
8 7 6.675 16 15 -19.700
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Aiaypappa IV

x(t) | cm
20 F ° ° .
10+ °
1 1 1 l. 1 1 1 (”T]K”)
2 4 6 8 *« 10 12 14 t
10} ‘
=20 | ° .
Eix. 23

>tov mrivaka Il 61mwg kar oTo Sidypappa IV gaiveTon N apxIKi ATTOPAKPLVOT) TOU
apadidiov a6 TN O£0T 1I00PPOTTIG TOU, TTOU EIVAI KO ) HEYIOTN: X,=21.125 cm.
Emriong oTo SiGypappa IV, B€ong-xpoévou yia To apa€idio, aivovTal Ta TEIpOpO:-
TIKG onpeic Tov Tivaka [, KABWS Kail N KOAGTEPN KAPTTOAN TTOU TO! EKTIPOTWTTEL.

B. O1 mpaypaTIKEG TAAAVTWOEIS OTN PUOT 1| OTO EPYNOTIPIO Eival @Oi-
VOUOEG
ATé piot TpdTN HaTIG, TO SiGypappa IV pag ammokoAvTTel 6T N B€0n Tov O-
pa&1diov wg TTPOg To XPGVO UTTOPET VO TIEPIYPOAPET, KATG TTPOCEYYIor, o6 TN
OoLVAPTNOT “CUVNHITOVO”, KOl IO OUYKEKPIHEVD, £&v AngOel LTTEYN N Tepiodog
(T =1 s) ko To TTAGTOG TNG TOAGVTWONS (X, =21.125 cm ) amé Tn oxéon:

X(t) =(21.125c¢m) ouv (27[1—?(1 t) =X, oLV ( 2?3'5 t)

AnAadr|, propolpe vor TToUHE 6Ti 1 TTOAIVOPOMIKE KiVon TOU TTPayHOTIKOU OL-
OTAPOTOS HOG ivon axedOV oA appovIK TOAGVTWOT) .

2TNV TPOAYHOTIKGTNTA, TO OVOTNHG Hag Gev KGVEl ATTA OPHOVIKA TOAGVTW-
on, n otoia TPoVUTTOBETEI OTABEPS TTAGTOG * aTrd TO didrypappa IV, Spwg, aAA&
KOI KATG TNV eKTEAEOT TOU TTEIPGUATOS SIATIOTMOOAPE 6Tl TO TIAGTOG TNG TOAG-
VTWONG OTO TTAPAOEIYHS HOG PEIDVETAN OIY& OTyd. Mia TéToior ToAGvTwOon Aéye-
Ta1 Oivouoa 1| aTroaBeVvupévn .

ATé Ta oTorxeia Tov Trivaka Il yio Tnv kivnon Tou apaéidiov prropolpe va Ka-
TAOKEVAOOVHE TA AVTIOTOIXO dlAypGppATA TNG HETAPBOARS TNG KIVITIKAS, TNG
SuvapIKAg, KABWG Kal TNG GUVOAIKIG EVEPYEIOG O OXEOT PE TO XPOVO .
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Araypappa 'V Aigypappa VI

E®] (J)
0.035 ks . - - - - Esov(® | (1)

003} nononoononn 0.085 gy

ol 0.03}.

e 0.025}"

0020 002t
0.015} 0.015

U oot}
0.005 . . . i . . . 0.005¢ ..
2 4 6 3 10 U T2 4 6 8 10w
Eik. 38

AKOpN, o160 To S10ypAPHaTO YIVETOI (pavepS GTI TGOO N KIVITIKI EVEPYEIX 600
Kol 1 SuVOHIKA EVEPYEIR TOL CLUOTHHATOG — TOAGVTWTI HeTAPGAAOvVTOI TTEPIOSIKG
HE TO XpOvo" €TTiONG, OTI EKEl GTTOL 1 KIVTIKI| EVEPYEIX TOU OUOTHHATOS HNSevi-
CeTal n SUVOPIKY) TOL EVEPYEID TIATPVEL ot HEYIOTN TIYI, KO GVTIOTPOPO

MapaTtnpolpe, eTriong, 6TI 0To TEAOG TNG TTPWTNG HIOAS TTEPIGOOL 1 SUVOHIKA
evEpyela dev aréKTNOoE TNV 01 aKPIP®OS TIP 0AAG Afyo pIKpGTEPN OIS TNV CipXI-
KA TO {610 OLVEPN pe TNV KIVNTIKA KOI, PUOIKS, HE TNV OAIKT| EVEPYEIQ. AUTO OQEi-
AeTan OTIG OTTOAEIEG EVEPYEING AGYw TPIPV, TIG OTTOleg deV PTTOPOUHE VO OTTO-
(PUYOULHE O€ KOMIO TIPOYHATIKA KATAOTAON 0T pUon — 6TTwS Eival KAl TO TElpa-
pa Tou TrporypaToTroifjoape To 110 eiyape del kol 0TO TTPWOTO KEPGAQIO, STOV Hi-
Afjoape yia To 2° BepHOSUVOIKG VOO .

I. H am}f appovik TaddvTwon eival apeinTn (aAAa dev vrapyer

OTIV TPAYHATIKOTNTX)

Emeidr) oTo TPAYHATIKG OVOTNP& HOG TO TTAGTOG TNG TOAGVTWAONAS TOv, )
otroiot poiGdel pe oA appovikr, oAAGLel pe TTOAD apyS puBpS, PHTTOPOUHE Vo TO
HEAETAHOOLHE EVKOAGTEPO BEWPWDVTAG OTI TO TTAGTOG TNG TOAGVTWOI|G TOL givar
oToBEPS . AnAadr), Ba Bewpriocovpe GTI TO TTPAYHATIKG GUOTNHEG POG KAVEL ATTAN
OPPOVIKA TOAGVTWOT) .

AUTG 1000LVOET pE TN HEAETN €VOG TTAPSHOIOL HE TO TIPOYHOTIKG OUOTHHG
poG 16avikob ovoTAPOTOS (“povTédov”) To oTroio Ba atroTeAeiTal T évar apadi-
610, 600 opIfévTia edaTrpia, TToL ¢ Ba £xouv p&la ko Ba akoAovBoLY aTTéAVTO
TO V6po Tou Hooke (“1Savik&”), eved de Ba uTTGpYoLV KaBGAoL 0’ AULTO TPIPES.

E&v uTripXE OTNV TTPAYHOTIKOTNTO évOl OOOTNHO PE TIG TIAPATIGV®D 1I8I0TNTES,
TO 0TT0i0 B €KAVE A.OLT., AUTS B OLVEXICE VO KIVEITAI VIO TTAVTO, COPPWV pE
TI§ e§lo0oelg (4), (5) ka (6), kol Ta TTAGTN BE0NG, TOXOTNTOG KO ETITEYXUVONG B
TTOPEPEVAV OPEIMTA GTIWG KAl 1] GUVOAIKI] EVEPYEID .

A. H o)k} evépyela Kal Ol EVEPYEIOKEG HETATPOTIEG KATG TNV O.OLT.

X710 map&derypa mou e§eTGloupe TG00 N TaXUTNTA TOU CWHATOG 600 KOl
Ol TTOPOHOPPWOEI§ TwV dV0 eAaTnpiwy peTaBEAovTal KaTé Tn SidpKeIx TNG
Kivnong (a.o.T.).
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OméTe, T600 N KIVNTIKA EVEPYEIX 600 Ka N EAAOTIKA Suvapikr] evépyeia Ba pie-
TafaMovTar KaTd Tn SIGpKeId TNG .

H KkivnTIKA EVEPYEIOt TOU CUOTHHOTOS PTTOPEL VO TTPOTOIOPIOTEN O€ KGBE XPOVIKH
OTIYHA, t, aTré TV avTioToixn oxéon (5) yia TNV ToxUTNTO, Kot SiveTan o Ty ™ :

B () =3 m G (00 1) (9)

Etriong, ko n dSuvopikf Tou evépyeia ptropei va rpoadioploTel oe KABe Xpovi-
KA} oTIypn, t, a1ré TNV avTioToixn oxéon (4) yia Tn 6€on:

Ey(t) =2 % K (x (0 = X (2K) (x, ovv(w )}

2

Avv
Kol Gpa, Ba diveTan amré Tnv: Ep (t) = % D x3 ouv? (w t) (10)

OméTe, 1 OLUVOAIKN EVEPYEIT, GOPOIOHA KIVNTIKAG KOI EAXOTIKAG SUVOHIKAG, N
otroia SiornpeiTon oTabepr 0TO HOVTEAO TNG ‘OpeiwTNg’ ToAGVTWONS, Ba diveTan
atrd Tn oxéon :

mu}=—-Dx}= oTabepn (11)

N =
N|—=

EMr])( (t) = EKIV (t) + EAUV (t) =

ST ETTOPEVD SIOYPAPPOTA® PTTOPOUE VO S0UHE TG PHETAPRGANETAN N KIVITI-
KN Kai 1 SUVAIKT| EVEPYEIQ KOTG TNV TOAGVTWOT) Tov apa€idiov, VPPV PE TA
TapaTTévem ( dnAadn, edv dev vTripxav KABBGAOL aTTWAEIEG AGYw TPIBWV: HOVTE-
Ao “opeimTNG” TOAGVTWONS) .

Araypappa VI Aiaypappa Vil
Egov (0] )
Ea 0 0) 0.035
0.03 0.03
0.025 0.025
0.02 0.02
0.015 0.015
0.01 0.01
0.005 0.005
2 4 6 8 10 2 4 6 8 100
Eix. 39

‘ AetrTopépeieg umropouv va So6ouvv otn Taén.
N

m karn péyiorn

amoudkpuvon amd T B€on 10oppomiag ATav x, = 21.125 cm, evd n KUKAIKA ouxvoTnTa, W,

> H eXaoTIK) OTOOEPE TOL KGBe edarnpiov oto mejpoua eixe TR k=33.25

v
TPOOSIOPIOTNKE ATTO T OX€0N: W = X—Z , TNV omoia éyouve beifer oTa TponyoUuEvaL.
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ATé Ta SloypEPHATO YIVETOI avePS OTI TOOO 1 KIVITIKA EVEPYEIG 60O Kal )
OSUVOIKT] EVEPYEIO TOU GUOTHHOTOG — TOAGVTWTI HETOPEAAOVTON TTEPIOSIKG pE
TO XPGVo, VA TO GOBPOICHG TOUG (OAIKA EVEPYEIR) TTAPOHEVEI OTOBEPS, TTOL ON-
Haivel 6T1 1) pict Hoppr} EVEPYEIAG HETATPETTETAI OTNV GAAN KOI QVTIOTPOQG O€
pia adiékoTrn evoAdoy .

JuvOAKnN YIa eKTEAEDT OTTARG OPHOVIKAG TOAGVTWONG
ATtrodeikvOeTan 0TI n oxéon: F(t) =-Dx(t) (12)

peTaED TNG ouvoAIKig dVvapng, kai Tng B€ong,F(t) , amd TN B€on, x(t) 1I00ppoTTiag
£V6G ODOPATOG TO OTTOI0 KIVEITAI OTTOTEAE TNV IKAVHA KOl avayKaio cuvORKn®,
TIPOKEIPEVOL QUTH N KIVIOT] TOL VA €ivall ATTAN] GPHOVIK TOAGVTWOT) .

H oTaBepd TG TOAGVTWONG

>t oxéon (12) gppavidetan peTadd dvvopng kar B€ong pict oTadePE, TTOL OTO
OUYKEKPIPEVO GppOVIKG TOAXVTWTH a1ré To vépo Tou Hooke TrpokUTrTer 611 iva:
D=2k (13) (13)

Tétolax oTaBepG peTaEL HUVAPNG KOl ATTOPGKPLVONG OIS Tr BECT) 1I00pPOTTIOG
gppaviCeTan o€ KGOe OPHOVIKS TOAAVTWTH, 0AAG N TP TNg e€apTdTal, KGO @o-
P&, a6 TO CUYKEKPIPEVO TOAGVTWTH. H oTaBepd avTh ovopdleTon oTaBepd TNg
TOAGVTWONG .

O poAog TNG OAIKAG EVEPYEIAG KATA TNV OTTAR GPHOVIKI) TOAGVT®™OTN)

H oAikn evépyeia kaBopilel, Adyw Tng oxéong (11), To TAGTOG X, TNG TOAG-
VTWONG £VOG GUOTHHOTOG HE EAXOTIKA OTABEPE, GTAV QTS eKTEAEl ALOLT. X €val
TETOI0 OUOTNHO CLVABWS TTPOCdIGOLHE TNV OAIKA TOL eVEPYEIR ETTIAEYOVTOG OUL-
O100TIK& TN PEYIOTN SUVOHIKT] TOUL, ATTOPOKPUVOVTAG To aTré TN B€01 100ppo-
oG TOL KOl OIPVOVTEG TO VO EEKIVAOET OTTG TNV OIKIVNOTaL

Etriong, oe éva oboTNpa oL eKTEAEl O.O.T., 1 OAIKH evépyeia kaBopilel To
TAGTOG YIO TNV TaXOTNTA KAl TV £MTAXUVON .

E. H kukAikf ouxvéTnTa Kai ) mepiodog tng a.a.1. - E§GpTnon Toug
MO TIG XOPAKTNPIOTIKEG OTAOEPEG TOV CUOTHHATOG
H kukAikA ouxvéTnTa, W, piog o.o.T. kaBopidel TNV TTEPIOBIKGTNTA TNG Kivnong
Kol KaBopieTal amré TO XAPOKTNPIOTIKE TOU GUOTHHGTOS, TA OTIOIC OTNV TrEPI-
TTWOT| Hag eival N padda, m , Tou apa&Idiov kar o1 dUo B1Eg EANOTIKEG OTOBEPES,
k, Tov edatnpiwv, Tou £dw eppaviCovtal wg D, kar Sivetar amré T oxéon :

° H améSei€n umopei va 500er oty 1é&n.



224 QOY3IKH B * TEE

Kal eTeId w = ZTTE €XOUpE:

' Tzzn\/gzzn\/g (15)

EEapTnon TnG KUKAIKHG oLXVOTNTOG KOl TNG
TEPIOOOV ATIO TIG OTAOEPEG TOU OLOTHUATOG

IMINAKAX 111
Tevikrj popen Twv e§lI0WoeWV TNG ATTAG APHOVIKIS TOAGVTWONS

D: eAaoTik oTaBEp&

. ) F=F(t)=-D x(t)
X : TTAGTOG TNG TOAGVTWONS

x=x(t) = x, oLV (w t) v =u(t) = Exo ouv(u)t— %)

ESioworn 6€oi
2 YD ESiowon Taxurnrag

D
a = o(t) = 1 X, ovv(w t - ) F = F(t) =D x, ouv(w t — )
ESiowon emrdyvvons ESiowon dvvapns

m=@ T=2nﬁ

KurkAikij ovyvornta
Iepiodog

B () =3 m G N2 (@ 1) Er (t) = 3 DX 00 (00 1)

KoviTikn) evépyeia A
1 Evepy Avvapiki) evépyeia

1
EM']X (t) = EKIV (t) + EAuv (t) = E m Ug = D X% =

N|—=

OAikij evépyeia
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4.2 AmAG OUOTHPGTO TIOV EKTEAOUV OITAN GPHOVIKE TOAGVT®WOT)
(Mapadsiypara CLCTHPGTWY OV £ival ATTAOT APHOVIKOI TOAXVTWTES )

‘Omrwg eidape a1md To TPONYOUHEVO TTAPAdEIYHO OTTAG APHOVIKHS TOAGVT®-
ong, n ouvoMik dVvaun kai n B€an ( amopdkpuvon ) aTd Tn BEan 100pPOTTIOG
IKAVOTTOIOUV Tr GUVORKN:

F=-D x (12)

H ouvBrikn auTh IKAVOTIOIEITON TIAVTOTE, OTAV £VOl KIVOUHEVO CUOTNHO EKTEAET
o.oLT..

AvTioTpo@a: o€ 61010 oOOTNPA oLPPaivel va 1I0X0El N TTAPATTAVMD GLVORKN
peTa&y piag Tuxaiog B€ong aTré T B£0T 100PPOTIIOG TOL KAl TNG CUVOAIKAG S0-
VOIUNG mou dpa 0To 0w, o' avTh T B€or, TéTE TO GUOTNHA, E&V ATTOHOKPULV-
Bl a1md TN oLYKEKPIPEVN BEDT I00PPOTTIBG TOL KOl OTH CUVEXEIX OipeDEl EAEVOE-
PO, B KIVNOEl EKTEADMVTOG XTTAR] XPHOVIKI] TOAGVTWOT).

H ikavoTtroinon fj 6x1 TN ouvOAKNG (12) ATTOTEAET TO KPITHPIO VIO TO KAT& TT6-
ooV éva OUOTNHO B EKTEAEOEI OLOLT.

Xe TOAAG uOIKG CUOTAHHOTO CUMPaIVEl, eGv SiaTapaxTolv aTd Tn B€an
I00PPOTTICG TOUG, 1 LVOAIKY SUVOIHN 1 OTToIx dpar TGV TOUG VA IKAVOTTOIE TN
ouvorikn (12) dAoTe akpiBwds Kar GAAOTE KaTé TTPoofyyior. Ta CUOTAHPATO GU-
TG, av dlaTapaxbolv Afyo aTrd Tn B€on 100ppoTTiag Toug Ba ap)igouv va KGvouv
OLO.T. YOpw o1ré TN 6€0n oUTH .

2T OUVEXEID, OO eEETATOVHE HEPIKG OTTAK TTAPOOEIYHOTO, TTOL OHWSG OTTOTE-
AoUV aTTAOLOTEVGEIG TTI0 OUVOETWY KATAOTROEWV.

4.2 -1 To ovoTnpa: opiICOVTIO EAATHPIO — CWPA

To oboTnpa eikoviGetar otnv Eikéva 40 kai poidel ToAG pe To TPOonyoUpEVO
TAPGOEIYH& HOG He Ta SU0 eAXTHPIA KOl HE TO OPA&iOI0 TO OTTOI0 HEAETACOHE KOl
TTEIPOPATIKG.

l 0

OoT= (O: PUOIKG pPikog EATNPiOL

Eix. 40
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To oboTnpé pag TPakTIKG dev LAoTTolElTON E0KOAQ 0TO EpyaoTripio, ko yi’
QUTS Ba TTEPIOPIOTOVHE PHOVO 0T BeWPNTIKI HEAETN TOL WG HOVTEAOU .

Mo T €1koVI{OPEVO GUOTNHO KAVOUHE HEPIKES LTTOBETEIS’, TTOL OMTAOUOTED-
OULV TN HEAETN :
® 1o ehaTrplo eivar 16avikd, dnAadn dev €xel p&la Ko aKoAoLBEl ATTOAVGTWS TO
vépo Touv Hooke
® peTo€H OWHPATOG KOl OPICOVTIOG ETTIPAVEING dev avaTTTiooovTon Suvapelg TPIPS
® Sev avamTOOOOVTOI TTAVW OTO OWHA 1] OTO AT PIO SUVAEIS avTioTOONS O-
6 TOV GEPQ .

2T ouvéxela, Ba SOUpE GTI TO OUYKEKPIHEVO HOVTENO PTTOPET VO EKTEAEDEN O
A OpHOVIKH) TOAGVTWOT YOpw atré pia B€0n 0TnV OTToix, KATW TS KATGAAN-
Aeg ouvBrikeg, pTTopel va 1IooppoTrel . Oa 6oUpe, dnAadH, 6TI TO CUYKEKPIPEVO po-
VTENO QTTOTEAET OITTAG GPHOVIKS TOAQVTOTH .

- F

F -
k F _ k F
m m
Ax 0 A%,
Eix. 41 Eik. 42

>

T 0

31N B£€01 UOIKOU PIKOUG TOU OpPILGVTIOU EAXTNPIOL TO CUOTNHG EAXTAPIO —
OO I00PPOTTEl, 6TAV TO oW BpiokeTon ot B€on ( Eik. 40) .

Me 1o X€pI paG ATTOHOKPUVOULHE TO CWHO OTT6 T B€0T 100pPOTTIOG PEXPI Hitt
TuxXaia B€on A, 6TTOU TO CUYKPATOUHE YIa Afyo . ZTn B€0n aUTH TO COHX I00pPO-
el VTS TNV eTiSpan 600 AVTIBETWY SuvGpewy, TNG F o6 To eAaTrpio Ko
™S F ommd 10 Xép1 pos ( PA. Eik. 41) .

Ti 6a cupPei, Gv agprioovpe To GUOTHHO EAEVBEPO VOt KIVNOET ;

2TO OO, HETG TNV ATTOPGKPLVOT TOU XEPIOU pag, Ba aokeiTal pévo 1 Svva-
pn a1é To EAATHPIO, YI& TNV oTroia B 10xVel ( Adyw v. Hooke ) :
F=-kx (1)

? “Eva TET0I0 OUOTNHA LIE TIG TIOPATTAVAW UTTOBETIKES 1ISI0TNTEG Sev UTIGP)E! OTn QUoN. AToTeAel évar
"LovTEXO” LEAETNG, TO OTTOID, VLD SEV UTTAPXEI OTNV TIPAYUATIKOTNTA, EXEI ISIOTNTEG TTOV BpioKovTal
TTOAU KOVT& 07 QUTIjV:
® To eAatripio €xel TOAD pIKPOTEPN HALA ATTG QUTHV TOU OWHATOG KOl AKOAOUOET TO VOO TOU
Hooke yia pia repioxrj Tapapop@uoedv Tou.
® O1 Suvdueig TpIfri eivar TTOAU HIKPOTEPEG ATTG Tr) SUVALN TTOL AVATTTUOOEI TO EAATIIPIO KATA TO
HEYOAUTEPO UEPOG TNG KivnonG.
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H oxéon (1) ovolaoTiKG ammoTeel T oLVORKN ( 12 ) yia EKTEAEDT OLA.T. pE
oTOOEPS : D=k ()

o1réTe B 10XVOLV GAeg o1 oxéoelg Tou Trivaka Il pe D = k.

Aivoupe pévo Tnyv e€iowaon Tng 6€ong amrd To anpeio O, KAOWS KAl TIG EKPPS-
OEIG YIO TNV KUKAIKF] CUXVOTNTO KOI TNV TTEPI0dO0 :

x=xX(t)=x, 00UV (w t) (16)

m=\/§=@ (17a) T=2TEE:2“E (17B)

EpwTnon: Xto mapdderypa pe To apadidio ko Ta 00 EAATAPIX TTAG TTPETTEI
Vot eTTI-AEEOVE €var Kol HOVOSIKO VEO EAOTHPIO, TO OTT0I0 B AVTIKABIOTOVOE I-
goduvapa Ta 600 GAAG, MOTE N VEa TOAGVT®™OT TTOL B TTEPOLPE Var eivail dIa
pe TNV Tponyolpevn ( 6nAadr auTAV pe Ta 6o eAaTHPIX);

4.2-2 To OUOTNHA : KATAKOPLPO EAATHPIO - CAOHA
‘Eva TapSpolo pe To TTponyoUpevo oUOTNHO Eivol ov-
TG MOV €IKOVICETAI 0TI PWTOYPAPIQL:

To oboTNUO TNG PWTOYPAPIAS Eival IO CUVOETO OITTG
TO TPONyoVvpevo, oAA& vAoTroleiTal TTOAD £0KOAO OTO
EpyaoTripio ®uoikig ( BA. Eik. 43 kai Eik. 45 )* pTropoUje,
AOITTGV, VO TO HEAETHOOUHE KOl TTEIPOHOTIKG

5n MeipapaTiky §paocTnpioTTa
AvOpTIOTE A6 TO GYKIOTPO, OTO onpeio Tov X opBooTtaTn ( BA. Eik. 44 ),
£va eAATAPIO TS aUT& oL SIBETEI TO OXOAIKS EPYQOTIPIO, HE EAAOTIKNA

oTafepG k=2 £wg3 % .

¢ MpooapudoTe OTAOEPG TTGVW OTOV 0POOTTGTI, GE KATAKGPLPN BEDN, €-
Vol XGPOKO PE LTTOOICIPEDEIG O - OTTWG 0TI pwToypa@ia ( Eik. 43 ).
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X&poakag

Eik. 44 Eik. 45

( TN ovVEXEIR, TOTTOBETHOTE OTO EAEVOEPO GKPO TOL EAATNPIOL EVAX TP
péog m = 45 — 50 gr, a@rioTe TO CUGTNHA VO ICOPPOTIFCEl KOI GNHEIDOTE
Tn 6€on avtr], O. ( BA. Eik. 45 ).

() ATTOPOKPUVETE TO OWHA O€ pia B€an A, 10 — 15 KGTW OTG TO ONPEID , KO O-
@roTe TO CUOTNPO EAEVOEPO VO KIVNOET .

® Ti TTapaTnPEITE ; XAPOKTNPIOTE Kal €§NyAOTE TNV Kivon Tou PAETeTe

® MeTprioTE TO XpOVO TTOL XPEIGCETOI TO CWHPA YIO pict TIAfpN TTaAIVOpSHNoN
( TTAVW- KATW ).

ATI6 TO TTPONYOUHEVO TTEIPOPA TTAPATNPOVHE OTI TO CWHA KIVEITOI KATOKO-
PLUPA TTOAIVOPOUIKE, TTAVW-KATW, YOPW OTr6 TO onpeio . Mo ouykekpipéva, n Ki-
vnorj Tou BpiokeTor TepIodikr, pe Tepiodo ' T =0.933 s.

Oa TPooTTabO0VPE VO EPUNVEVOOVHE 60O TTAPATNPACOHE OTO TTPAYHOTIKO
oboTnpa TNG pwToYpaPiog ( BA. Eik.43 ), peEAeTOVTAG 0N B€0M TOL K&TI OTTAOU-
OTEPO, HE TIG iO1EG OXEDOV IBIGTNTES @ Bt pEAETHOOLHE €va HOVTEAO OTO OTTOI0, WG
TIPOG TO eAGTHPIO KOl TN PGda, Ba K&voue akpIP®S TIG iG1eg LTTOBETEIG PE AUTES
TIOL KAVOPE KOl YIO TN HEAETN TOU OUOTAHATOS OPILGVTIO EAATAPIO -pELar .

‘Otav To odpa 10oppotrei o1n B€on O ( BA. Eik. 45 ), aokoVvTal TTEGvw TOU

800 duvapers : n §bvopn Touv Bapous Tou, B, koi n SVvapn, F,, o6 TO TeVTw-
pévo edaTripio, kai Ba 1oXVEl OTI

kAl=mg ()

" H mepioSog auTrj mpoSiopiotnke Euueca amd To mAOOG 15, TepiToU, TAHPWY ETAVOARPEWY TNG
kivnong otn b1Gpkeial4s .
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Tn 6on A To odpa SéxeTon TGN T Sdvapn Bapous, B, iiar pe Tnv rpon-
YoOpevn, T 80vopn, F, omd To eAaTrplo, kal, 660 TO GUYKPATOUE, Ko Tr §0-
vapn, ' a1ré To xépi pag o1 Tpeig SuvapEIS 100ppoTTony .

‘Otav 1o agrioovpe eAevBepo, N Sbvopn F, pndevileTal, kot ouvioTapévn

dovopn Ba eivou n B + F, ylo TRV oTroia 8o 10X0el 6T1
B+F=F- mg=—kx (1v)
610U 1 B€0T TOL OWHATOG WG TTPOG TO onpeio O .

>tn oxéon (iv) avayvwpiCovpe Tn ovvorkn ( 12 ) yix ekTEAEOT OLA.T. YOPW O
6 1O onpeio O.

H otabepd Tng a.a.T. Oa iva : D=k (v)
Kol Oa 10x0ovv 6Aeg o1 oxéoeig Tou mivaka lll, pe D=k .

Aifvoupe pévo v e€iowon Tng B€ang amd To anueio , KABWG Kal TIG EKPPA-
OEIG YIO TNV KUKAIKF] CUXVOTNTO KOI TNV TTEPI0dO0 :

x=x(t)=x,00Lv (W t) (18)
D k - m _ m
w = /ﬁ: /m (190) T =21 /D 21t /k (19B)

MapaTtipnon (Mebodoloyikn onpeiwon)

H Sdvapn mou emavagépel To owpa o1 B€on 10oppoTriag O gival ) cuvioTa-
pévn, n oTroic, 0To TTAPGOEIYHa aUTE, bev TaLTICETON pe TN SOvVauN Tov eAaTNPI-
0UL.ZTO TIPONYOUHEVO TTAPGEOEIYHO TOUTICOTAV HE TI) HOVOOIKT) SOVON o1 TO €-
AQTApIO TTGV®W OTO CWHO.

210 TTap&dEIYHa e To apa&idio kai Ta SUo eAaThpia n SGvapn TToL TO TAVE-
pepe 0T BEOT 100PPOTTIOG TTPOEPXOTAV OTTO TIG EAACTIKEG SUVAPEIS KOl Twv SU0
eharnpiwv.

Fevik@, n SOvapn oL ETTAVAPEPEI TO OWHG OTN BEOT 100pPPOTTIOG TOU £ival N
oLVOAIKA dVvopn . H d0vapn auTh, n otroia ikavoTrolel T ovvorkn ( A '), ovoud-
CeTain « dUvapn eTTAVOPOPES ».

4.2 - 3. To “amAG eKKpEHPEG”

a. O1 TEIPAPATIKEG TTAPATNPHOEIS

ATIé TNV TEIpapaTIK HEAETN TNG Kivong Tou omAob ekkpepoUs ( BA. Epya-
oTtnpiaké O6NYS ) raparnproape 6T auTo atwpeiTar TePIodIkG ( BA. Eik. 47 ) ko
emmAfov kaToAfEape oTa €EMG OLUPTTEPAOPOTOL:
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-

Eix. 46

Zupmépaopa I: H mepiodog Tou ekkpepols eEXPTETAI ATIS TO PAKOG TOU KOl
OULYKEKpPIPEVA 10XVEl OTI: T2 o { i, 10080vapQ : T \/E

Zupmépaopa Il: H mepiodog, , Tou ekkpepovs dev e§apTéTan omré TN pédo Tov
OWHOATOG TOL EKKPEHOUVS .

Zupmépacpa lll: H mepiodog Tng ToOAGVTWONG Tou ekKpepPoUS dev e€apTdTa
a1ré To TAGTOG TNG, 6TAV QUTS £ival HIKPG.

ApaoTnpioTnTEg

A: XpNOIHOTIOIOVTAG €va o6 Tal TIponyolpeva Siaypdppota T- 1 4 T—1
Tou EpyaoTtnpiakod Obnyol yia Tnv Kivnorn Tou eKKPEPOUS, PHTTOPEITE VO «
HOVTEWPETE » TO KATGAANAO PAKOG YIO TO VAHQ, MOTE N AIOPNON TN OPOi-
pag va €xel epiodo 1 s;

B: OTIGETE Evar OTTAG EKKPEPES, TOL OTTOIOL 1 TTEPI0OOG Var Eivail, TTEPITTOV, TO
1s;.

Mo va ddoeTe peyaAbTepn OKPIPeIa OTO EKKPEPEG OOG, EAEYETE TNV TTEPIOOS

TOUL e TN OTPOPOCKOTTIKI HEBODO, KOl GV dev TN PBPEiTe IKAVOTTOINTIK On pE

1 s, cAAGETE, KATGAANAQ, Aiyo TO HRKOG TOU VIPATOG KOl ETTOVOAGPBETE TOV

ENEYXO HE TO NAEKTPOVIKG OTPOPOCKOTTIO .

2T TTPONYOUHEVA CUPTTEPGOHATA PTACOHE GEIOTTOIOVTOG HEVo TO Treipa-
po B0t HTTOPOVOaHE GPWS VO TG EPUNVEVOOVHE BaailSpevol OTIG g THOPX Bew-
PNTIKES YVDOEIG pog; H amévtnon eival BeTikr, Kol ge auTé Bar aoYoAnBolpe
OTNV £TTOPEVN EVOTNTOL .

JuykekpIpéva, Ba amrodeiovpe kal BewpnTikG 6TI N TEPI0d0G TOL ATTAOD €k-
KpePOUG SiveTal, og CLVEPTNOT HE TO HIKOG TOL, OTTG TN OXEOM :

T=2n@
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61ou, g ) TipA Tng emTéyuvong Tng BapliTnTag OTOV TGTTO GTTOL YIVETOI N G-
pnon Tou ekKpepovs, T n epiodog kai | To prikog Tou .

Oa ptrop€ocoupe, HEAIOTA, vor TTPOBAEPoLE, ETITTAEOV, KOl GAAG OTOIXEIO VIO
TNV KiVNon Tou eKKPEHOUG, TA OTTOIC: SEV TTAPATNPHOOHE GHECK OTO OUYKEKPIHE-
Vo Treipopa .

B. H eppnveia Tov MEIPAPATIKWOV ATMOTEAEOPATWV — TOo povTédo

Oa TPOCTIOBCOVHE VO EPUNVEVCOVHE GOX TTAPATNPIOOHE e TO £EAG HOVTE-
Ao, TTou B0 TO OVOPGOOUE:

ATIAG ] HOBNHOTIKG EKKPEPES :

® 1o VAipa givar ‘16aviké’, SnAadr dev €xel pala;, €xer pévo prikog, Sev €xel eAa-
OTIKEG IDIOTNTEG ( : £XEI OTAOEPS PIKOG ) KA TTAPOPEVET TTAVTA £VOU .

® T0 OWPA €Xel P&la, aAG dev kaTaAapBaver X@dpo ( ‘VAIKG onpeio’) .

® Hev avomrTUOOOVTOI OTIG TOV AéPa OUVAHEIS AVTIOTOONS TTAVW OTO CWHA
OTO VAHO .

Y- H kivnon Tou ammAoU ekkpepoUg eival KAT& TTPOOEYYION O.O.T.

MNa tnv apxikA aropdkpuvar, , atré Th B€or 100ppoTTiag Ba LTTOBECOLHE GTI OL-
TH] €ival OPKETA HIKPI] CUYKPIVOHEVI HE TO KOG, |, TOL VAPOTOG TOL EKKPEHOUS :

Xy < <Q (Y)

1. ‘Otav To owpa 1coppoTrel 0T B€on O ( BA. Eik. 48 ), TGvw Tou aokoLvTal 600
Suvapeis: n S6vapn Tou Bépous Tou, B, kot n bvopn, T, arrd To KATAKGPL-
o vijpa ( BA. Eik. 48) .

o o 2. 000 OLYKPOTOUHE TO OWHG OTN B€on

A (100ppoTria ), Tévw Tov Spar TTGAI N

dvvaun Tou Pdpous ( kaTaképuen ), N

dvvapn T KATG PAKOG TOL VPOTOS

(‘Téon Tou vApaTOg ) Kol 1) SVVapN Tou

Xep1ov pag, F (BA. Eik. 49), omdTe

Wl

Eix. 48 Eix. 49 B+T+F=0 (vi)
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3. ‘OTav a@oovpEe To odpa (8éon A ), TéTe n Sdvapn, F, a-
6 TO X€p!I Hag Oe dpa A€oV TTévad TOU, KOI TO OOHX apxi-
Ce1 pia kivon vTT6 TV emidpaon Twv dVo GAAWV duvépewy
poévo ( BA. Eik. 50 ) :

oel}
_|_
=
Il
3
Ql

(vii )

Eix. 50

Me Tnv LTT60e0N 611 X, << 1 oxéon (vii ) 100BLVapET pe
TIg dVo oYéoelg :
otov Géova: yy': B+Ty =0 «koi oTov Géova : xx": T, =m o (viii )
kaun T, (BA Eik. 50 ) eivau - kaTé TPOCEYyIon — N OLVIOTOPEVN SOvapn 0T B€-
on A. Téte Ba €xoupe ( PA. Eik. 50 ) :

T.=|T|npe (ix) T, =|T|ovve=-mg (x)

é1ou, 6, n ywvia ouv oxnpaTiCel o’ auTh TN B€01 TO VIjpA HE TNV KATAKGPUEPO.
Etreidr}, omé tnv Eikéva 50 oTo opBoywvio Tpiywvo O'O”A :

(OA) _(OA) _x

e ===,
Ovoll) O‘A) Q
. e ) x __(M8 .
TEAIKG, Bpiokoupe OTi : Ti=—mg 1\ X (xi)
>tnv TeAevTaio oxéon avoryvwpiCovpe T ovvOikn (12 ) : T, =-Dx pe:
m
D="2  (20)

yia ekTéleon' a.o.T. yOopw atré To onpeio O , agol n T, eivon n ( KaTé Tpooéyyi-
o1 ) CUVIOTAPEVN SOVON OTO OWHA KA TO X, YIO HIKPES” YOViES, 8, ( 6TTws €66 ), N
avTioTOoIXN ATTOPGKPLVOH TOL OTT6 TO onpEio (: B€on 100ppoTTiaS ) .

‘O, 1 ovpPaivel oTn B€on A oupPaivel kon oe kK&Oe GAAn B€or, M, TTou TTaipvel
TO OOHA TTAVW 0TO T6E0 AA” KOTE TNV Kivnor Tou’.

" Karé mpooéyyion, e5.
? AkpiBéoTepat: x elvon n amopdikpuvon amd TV karakdpupn OO, Snradhi X = O'A VIO HIKPES, G-
HwS, YoVieg B To T6EO OA  1révw oo oTroio yiveTau n kivnon,poiGder pe VOVYPAPHO TURHA, TTOL OXESGV

TawTiCeTon pe To OA” oréTE N VT OPICOVTION aTopidikpuvon X atré Ty Karaképupn OO’ oxedév

TOUTICETOI HE TNV ATTOHAKPLVOT) OA, a6 TN 6€on 10oppoTiag O (n otroia eivar oXe66V 0pILOVTIX).

? Mmropouv va §0000v TrepioodTepa Aupéva Trapadeiyuara ot Ta&n.
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Eidik& otn 6€on O n ouvTeTaypévn SOvapn Kol n ammopdkpuvaon oTé Tn B€on
auTr pndevidovtan TauTé)pOova, oAAG e§okoAoLBET va 1oVel ) oxéon (12) .

MtropoUpe, Aoirév, va Trovpe 0TI N TTapaTréve ouverkn ( 12 ) 10xVEl YeVIKS-
TEPQ, O€ KAOE BEON TOL CWPATOG :
Gpa, TO OWHO EKTEAET ATTAT] XPHOVIKE] TOAGVTWON TTAVM 0T OXeO6V EVOVYPAHHN
S1abpopn A’O A.

To id10 efyope SIATTIOTWOOEI, TEIPAPATIKE OTNV AVTIOTOIXN TTEIPOHOTIKY dpor-
otnpiétTnTa (3n) ( A. Epyaotnpioké Odnyé ) .

6. O1 Baoikég e€1000€Ig TOL ATTAOD EKKPEHOUG
AapfdvovTag LTTEYN 6TI YIa TO OTTAG EKKPEPES eival D = M8 avrika@IoTeh-

vTaG 0TIG ox€oelg Tov Trivaka Il Taipvoupe Tig avTioToIXeG OXETEIG IO TO OTTAG
EKKPEPEGT TT.Y. :

w:@: /% (21a) T:2n\/§:2n£ (21B)

KukAikrj ouxvotnTa kai mepiodog Aol eKKPEUOUG

E€GAAouL n) B€om TOU CWPATOG TOL ATTAOL EKKPEHOUG Bax diveTar atré Tn oxéon:

X=X(t)=X00UV((.0t)=X00UV(2TJTU (22)

©éon (oWuaTog ) arAol eKKPELOUG

6mov : X =0"A , To TAGTOG THG QLOLT. TOL GOPATOS, W N KUKAIKA CUXVETNTA
NG kivnors Tou (PA. (218) ) kan T n mepiodog TG .

€. O poAog TNG eVEPYEIOG KATG TNV Kivnom TOL OTTAOU EKKPEHOUG
ATI6 TV TTAPOTAPNON TNG KIVNONG - KOTG TNV eKTEAEDT TOL TTEIPGPOTOS & —

SIOMOTWVOLPE OTI TO CDUA ATTOKTG TN PEYIOTN TaXOTNTG TOL, GTAV TTEPVE OTTO
To onpeio O, eved Tn PEyIOTN EMTAXVVON TOU TNV OTTOKT& 0T B€on, A, 6TToL )

ouvioTapévn 6Vvapn, T, , Tévw Tov, yiveTan péyloTn.

AvTiBeTa, 0T B0 A 1) SLVIOTOPEV SUvapn oxed6V’ pundevideTal, To iB10 Ko
n emTéyLVOn, evd oTn B€on A pndevideTal n TaxoTNTG TOUL .

Ta Tapamdvw Hag 0dnyolv aTo GUUTTEPATHA GTI OTAV - KOTG TN SiGpKeIa
TNG KivONG - N KIVNTIKI] EVEPYEIX TOU CWHATOG YIVETOI HEYIOTN, TOTE I GUVOAIKN
dovapn ouv déxeTan amé To mepIBAAAoV Tou pndevideTan, ( 6€on O ), kai, avTiOe-

* AuTG prroper va paver kon a6 Ta Siaypdppara vt kor o -t (BA. ayeTikij SpaoTnpidTnTA OTOV
Epyaomnpioks Oényo)
* SYETIKI] QpIBUNTIKT £OppOYI] LTTOpErl VO 500l aTn TAEN.
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Ta, GTAV 1 KIVTIKI EVEPYEIG TOL undeviCeTal,  ouvoAik SOvapn TTov d€xeTal O
6 TO TrEPIBGAAOV Tou YiveTan péyiotn ( 0€oeig AA’, ) ( BA. Eik. 51).

upPaivel, SNAadI) OTO EKKPEPEG KATE TNV . O. T TOU OWHATOG, Pitt SIOPKIG HETO-
TPOTIA KIVNTIKIG 0€ GAANG HOPPI|G EVEPYEIQ, KO AVTIOTPOPOL.

>Tn HeTaTpOTH OvTH d¢

o

OUPPETEXEI KABGAOUL 1) TEOT TOU
vijpatog, T, n omoia ovTe Tra-
pA&Yel 00TE KATAVOADVEL £pYO,

a@oU efval TAVTOTE KABOETN

oTnV KUKAIKT] diadpopr| Tnv o-

) Trolar GKOAOUBEN TO WU .
A A A: oTo 610 gTTiTredO H PéVrI 60vcxpr| 1oL TrO(pé(YSI
T.—0 M: kap@i Tévw otny OO’ . . . .
x | KaTavoAdvel €pyo gival 1 ou-
Eix. 51 Eix. 52

vtnpenTik 60vapn Tou Bdpous,
B, n omoia petatomiler Siap-
K®G TO ONMEio epappoyns TNg Tévaw oTo KUKAIKG T6§o A’OA ( BA. kai Eik. 51) .

H &AAn popopr] evépyelag, AoITTOV, OTNV OTTOI HETATPETTETOI 1) KIVITIKI] EVEP-
YEIO TOU OWHATOG gival 1 duvapikn evépyeia TTou ogeideTon ot dVvapn Tou Pa-
poug B, Tou odpaTos . To B&pos, kaTé TN SiGpkeia TNG Kivnons, KIVel To anpeio
EPOPHOYIS TOL KATAKOPLUPX HETAED TOL OPICEVTIOL ETITTEGOL KAl TOU OPILOVTI-
ov emmédov ( BA. Eik. 50) .

AUTG onpaivel 6T1 €xoupe avopeiwan TNG SUVOHIKAG EVEPYEIOG TTOU OQEMETOI OTO
Bapog kan avTioToryeg HETOPBOAEG TG KIVNTIKIAG EVEPYEIOG TOU CWHATOG ETTEION
OUVOAIKI] EVEPYEIX TOU OTTAOU EKKPEHOVS TTOPAHEVEL (OXEO6V) OTOOEPT).

Tn diaTpnon Tng OLVOAIKIG EVEPYEIOG TOU CWHPATOG OTO OITTAG EKKPEHES TN
SIMTIOTAOVOLE GpECA’ oTTé TV TIAPN KIVNOTH TOU : TO OWHO, KATé T SIGPKEIG
NS, PTAvEl TTAVTOTE OTO 1810 OXedGV Upog, auTd Tou emédov AA” ( Eik. 51 kai
Eik. 52 ).

YToAoYIOHGS TNG GUVOAIKIG EVEPYEIOG TOU EKKPEHOUS : To oWpa oTn B€on
£x€1 CLUVOAIKT| EVEpYEIQ G0N N KIVITIKI] TOU EVEPYEIX

1
Equ,OEEKlv,O:Emutz) (29)

® O ladidaiog LGAIOTaL, e éval TTPGHOIO TTE(PAPG TOU SIETTIOTWOE BT TO OWHA PTAVE! TTAVTA OTO i~
610 UYoG, KON Kol av avaryKaoTerl va akoAouBrioer pia Siaqpoperikr) diadpopri (BA.Eik. 52).



