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Xy. 1.1 To didvoopo g yoVIaKng
TOYOTNTOG GTNV KUKAIKY Kivnom.

1-1  EIZAT'QI'H

Y& TPOTNYOVUEVEG TAEELG OOYOANONKATE LE OVLO TEPLOJIKA PAIVOUEVA,
TNV OUOAT] KUKAIKT KIVNOT] KoL TV OTAT] OpUOVIKT] TOAGVT®ON.

Ymv evotnto ovt Bo emekTeiVOLE TNV £VVOolo «TOAGVT®OGM Yo Vol
oLUTEPIAAPOVLE KOt TIG NAEKTPIKEG TAANVIMGELS.

Oo efetdoovpe €emMoNg TG TOANVIOCE, TMV OMOIMV TO TAGTOG
eAaTTOVETOL —TIG (OIVOLCEG TOAOVIMOEIG- KOl TIG TOAOVIMOES OTIS OTOIEG
TPOGPEPOVE EVEPYEWD, OTO COUN TOL TOAUVIOVETOL —TIG EEOVAYKOOUEVEG
TOAOVTAOGELG.

Téhog Bo aoyoAnbodue Kol pe TNV TEPITTOON 7OV TO CAOUM
GUUETEYEL OF TEPIGGATEPEG AMO UIA TAAUVIMGELS (GVUVOETEG TOAAVTAOCELS).

1-2  TIEPIOAIKA ®AINOMENA

Meprodwkd @orvépeve ovopdalovtol To pavopeva mov e&glicoovtal
Kot emavoAapupdvovtal avoilointo ce otabepd ypovikd dwactiuata. Tétown
eoawvopevo gtvar 1 kivnon g I'mg yopw amd tov ‘HAwo, m kivnon tov
EKKPEUOVG, TO AVOLLO KoL TO GBGILO TOV GAPOL K.4.
Kdabe meprodikd gavopevo yapoxtnpiletar omd v mepioddé tov (T),
T0 XpOVO dNASY| TOL amOLTEITOL Yo Vo OAOKANpwBEl. Av og xpovo ¢ yivovtal
N emavaANYELg TOV QUVOpUEVOD, 1 TTEPI0d0C glvar iom Ue To TAiKko
r="1
N

To avticTpogo mnhiko f = 7

TOV OPIOPOY TOV ETAVOANYE®DY TOV GALVOUEVOD TTPOG TOV OVTIGTOL(O YPOVO
OVOUACOVE GUYVOTNTA TOV TEPIOFTKOD (POLVOUEVOUL.

Movdda pétpnong g meptddov eivarto 1 s
ko g ovgvomracto Is' N I kdxloc/s N 1 Hz.

Amd Tov oplopd TOvg, TO UEYEOM TEPT0OOG KAl GUYVOTNTO Eivan
avTicTpo@a. Zuvdcovtal dNAadn pe T oxéon
1
T
"Eva tpito péyebog mov avagépetor 6€ OAO TO TEPIOOIKA PAIVOUEVA,
YOPIC AuEST UOIKT onuacia, gival 1 YOVIOKE ovvoTnTo (@) Yo TNV onoia
oy0et
2
w=—=211
T
Movada pETpnong tng YOVIeKng cuyvotntag ivol to 1rad/s.
Hopotipnen : Xmv KukAkn kivnon opiletor to dtavuopotikd péyedog
d
YOVIOKY TOYOTNTO JE UETPO W = 7§0 TNV opoA KukAMKN Kiviion 1o UETpo
t

NG YOVIOKNG TOYOTNTOG TOV £YEL OC KUKAIKN Kiviion gival {00 pe TN Yoviokn
GLYVOTNTO IOV £XEL MG TEPLOJIKT Kivnon.



1-3  AITAH APMONIKH TAAANTQXH

a) Kwnpoatu) pocéyyion

Muw meplodikr] maAwvdpoutkry kivnon ovopdleton toiavroon. H
TAAAVTOON 7OV YiveTol o€ gvbeia TpoyLd ovoudleTal YPOUNIKY TOAGVTOON.

Ew. 1.1 H «xivnon tov ekkpepode eivar po toddvtoon. Xt eotoypoeic ameikovilovtot
S100yUKd GTLYOTVTTA TNG KIVIoNG 0T SLIPKELN IGNG TEPLOSOL.

H ol appoviki] ToAavTmon sivol P E101KN TEPITTOON YPULUUKNG
TAAGVTOONG,.

‘Eoto éva oopo mov kiveitor maAtvopopkd Tave o€ £va a&ova YOpw
oand to onpeio O, Tov glvar To HEGO TNG TPOYLAS TOV.
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' e
P’ 0] | P

—X—l

Q) )

Av M amoudkpuvon x 1oL oOUATOC amd To onueio O dlveton KAOe
OTIYUN amod T oxéon
x = ANy wx (1.1)
N kivnon Tov copatog ovopdaletal ol appovikny tToldvroon. To 4 sivol i
UEYLOTY amopdkpuver, dnAadn N HEYoT amdotacT amd 1o onueio O oty
omoio. QTAVEL TO KIVNTO, KOl OVOUALETAL TAATOS TNG TAAGVTMONG.

Xy. 1.2 To copo Tov GYNUATOG
ekteAel  ypoppk]  TOAGVTOON
KWVOULEVO TOAVIPOUIKA YOp® and
10 onpeio O, mov givar To PéEcO TG
TPOYLdG TOL.



Ew. 1.2 Awdoykd otrypdtumo
m¢ tahdvioong opaipag e&aptn-
pévng amnd elatipro. To ypovikd
Sibotnpo avapeca ce dvo dado-
xuch otrypdtuma givar otabepo.
1 Subpreta TG QOTOYPAPNONG N
POTOYPOPIKT TAGKO petotonileTol
oplovtie pe otabepn toyvTNTO.
‘Etor n gotoypagio deiyver mog
petafariieTor M KOTOKOPLEON
OTOLLOKPVVCT] GE GLVAPTNON E TO
xpOVvoO.

B\
KA/
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I NV

Xy. 1.3 Zto Swypappato paivetol
g petafdiietar pe to ypdvo M
OOUAKPLVOTY, M TOYLTNTO KOl M
EMTAYLVON  EVOG OOUOTOG TOL
Kével YPOULLLKT) QPLOVIKN
TAAGVTOOT).

H toyvmta Kou n emtdyvvon tov copotog Kébe otiyun divovratl amnd
TIC GYECELC
v =v,, 0UVox (1.2)

Ko a=-a, NUwx (1.3)
OOV Uy KOU Oy, OVTIOTOUYOL T WEYIOTN TIUN NG TOXVTNTOS KOl TG
EMTAYLVONG TOV CONNTOS. To cmdpa £xel LEYIOTN TAXLTNTA OTOV TEPVA O TN

0éon O (x =0) kot uéyrom emrdyvvon otov mepvdel and ta axpaio onueio
PxouP (x = A xar x = —A4 avtictorya).

IMa ™ péylom taydtTa Kot T LEYLoTN EMTAYLVON oY VEL

— > > > — —

Xy. 1.4 To ocodpo X kdvel amhi] appovikn ToAAVTOGT. AtvovTol GYNUOTIKA
T0 SLOVOGHATO TNG TOYVTNTOG (KOKKIVO XpMUO) Kot TG EmTéyvuvong (Kopé
1pOUR), otig ddeopeg Béoelg, katd v kivnon tov. H toydmto Tov
oOUATOG glvar LEYIOTN TN CTIYUN OV TO oo dEpyetal amd to onueio O,
€V 1 emtdyvvon gival péyot otav To oo Bpicketat oTig axkpaicg BEcelg
P kol P".

O oyéoerg (1.1), (1.2) xor (1.3) woydovv ce kéBe amh] OPUOVIKN
TAAGVTOON, HE TNV TPOHTOBeon OTL TN YPOVIKY OTLyun Undév 10 Kvntd
Bpioketor oto onueio O kot Kveital Kotd tn €Tk Qopd.

Av ™ ypovikny otiyu] undév to Kwntd mePVE amd KAmTolo GAAO

Ew. 1.3  2m ootoypapio @aivovrot
moudd  vo  kGvouv  kovvie. Otav M
omopdKpuvon etval pPEYISTN, M TOYVTNTO
eivan pndevikn.

onueio, éotm 10 I' (o). 1.5), mov Ppicketan og amdataom d and 1o O.

10



YPOVIKT] oTLYUT| Undév |

, A—|
0 P Q ol P ®
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Xpovikt} oTiypr t
() P’ O ¢ v P ()
t f i
[
— X—
ot oyéaeig (1.1), (1.2) ko (1.3) diapopomolovvTol Kot yivovral :
x = Anu(ex +¢)

H yovia ¢ Bpioketon amd v (1.4) av AdPovpe vwoyn OTL TN YPOVIKN
otryun undév to kivnto Ppioketor oto I'. T £ =0 givar x =d won 1 oyéon

(1.4) yivetan

H yovia ¢ ovopdleton apytkni @dcn. Mo tétola taldvtwon AEpe OtL €xel

apYIKN QAaon.

H yovia (a)t + (p) ovopaletal aon e TaAGVTOONC.

P

Av éva kivnto paloc m ektelel omAN GPUOVIKY TOAGVTOOY OTMC
avaeépape, oe o Toyxaio Béon &xel emtdyvvon a, aveEaptntrn and T eopd
™G TovTNTaG. H ovvolikn duvaun mov d€YETOL T0 oMU Kol gival vrevbovn

a =

d = Anué

Avvopiki TpooEyyion

Yo TV EMLTAYLVGT] TOV Elval

F =ma

H (1.5) yiveton amd v (1.3)

F=-m

m ax nl'l wt n

Ko ened] x = AnUot m (1.6) yiveran

Amd m oyéon ovt oeoiveton OTL OTOV €vo. COUN EKTEAEl OMAN OPHOVIKI
TOAGVTMGN 1] GLVOAIKT OVVaTN OV dEXETAL Eival avAAOYT LE TNV OITOUAKPLVON
TOL odUaToC amd 10 PEGo O g TPoYLdg Tov Kol el avTiBeT Popd amd avTAV.
Orav to oodpa tepvd amd o onpeio O 11 GLVOAMKY] SVVOLT TOV OEYETAL IGOVTOL E
undév. T'o 1o Adyo avtd, 10 onueio O ovopdletor Bfom wsoppomiog TG

TOAGVTOOTC.

©)

F=-mw x

v
- > —> > >

,|—>—>—>t4—4—4l|

—Q . MU(GX + @)

P

enopévog MUY = —

A

F = -mw’ Anuowt

Av ovuforicovpe pe D 10 yivouevo mow’ n (1.7) ypaoeton

H mopondve cyéon eivol yvoot Kot 6av cuvONkn yo v mopaymyn omiig
appovikng todavioons. H dovaun F ovopdletar dovaun eravapopds (vt
teivel va emavapEpel T0 copa otn BEomn woppomiag) kot 1 oTabepd avoroyiog

F=-Dx

D ota0epd emavagpopdc.

11

)

(1.4)

(1.5)
(1.6)

(1.7)

Xy. 1.5 To codpa tov oynpotog
KAveEL amAf] OpUOVIKY TOAGVTOGN
pe apywn ¢edon. Tn otyun =0
Bpioketat otn Béon T

Xy. 1.6 To dwypappoto g

QTOLLAKPLVONG, TNG TOXVTNTOS KO
™G EMTAYLVONG OF L0l TUAGVTOOT

HE opykn @ao.

Xy. 1.7 Zto oynuo divovrot
oYNUOTIKG  To.  Stavdopato TG
ToOTNTOG (KOKKIVO  YpdUa) Kot
™G dVvaung (Tpdoivo ypdua), oTig
Suhpopeg  Béoewc, kotd TNV
TOAGVT®ON EVOG COUOTOC.



Av og Kamolo TtaAdvtwon eivol yvootn 1 otafepd emavagopdc,
UTOPOVUE VO VITOAOYiGovE TNV TTEPTOdO TNG.

T
And ™ oyéon D = mw® = m%g TPOKOITEL
0l 0

m
T =2 |— .
s (1.8)

Zopo paloc m €yel Tpocdedel 0T0 KAT® AKPO KATAKOPLPOL 130VIKOD gAUTNPiov TO GALO GKPO TOL
omoiov &ivol otepeUévo Ge aKAOVINTO oNUElD. ATOUOKPOVOLUE TO CAOUO KOTOKOPLOO KOl TO OPIVOVLE
glevBepo. Na vroroyiotel ) mepiodog g TaAdvimong mov B ekTeAETEL.

ITAPAAEITMA 1-1

Amévtnon :
m
Aev givar duvotov va epappocovue ) oxéon 1 = 27T B (1.8), mov 1oybEL LOVO OTIG APLOVIKEG

TOAAVTDOGELS, OV TPAOTA OV AmOdEIEOVLE OTL 1] KIVN o™ TOL COUATOG EIVOL OTTAT APLOVIKY ToAdvT®on). [ vo
yiver o016 Ba amodeifovpe OTL | CLVICTAUEV SVUVAUT GE o, TVYaio €0 TOL COUATOG Elval avaAoyn NG
OTOUAKPVVONC TOV amd TN BE€om 160ppoTmiag Kot avTifeng Popdc.

To chpa opykd 16oppomel Exovtag emunkvvel To shatipo katd [ (@) ®) 6]
(oy. 1.8.8). Katd v woppomio Tov cdpaTog 1oyYvEL \ |
F=w (1.9)

‘Eoto pia toyaio 6éon oty omoia Ba Ppebdei 10 cdpo Kamola oTiyun
KATA TN SLIPKELD TNG TAAAVTWOONG TOV. OempidvTag BETIK) Qopd T POpd TN
AmOUAKPVVONC X amd T B€om 1ooppomiog Tov Ba 1oyvetL:
Fo).:W'F’
1, Aoy g (1.9),
F,=F-F’ (1.10)

Zoupova pe to vopo tov Hooke F=KI xon F'=K(l+x), omote 1 (1.10)
yivetal

F,=-Kx (1.11)

Xy. 1.8

Amo v (1.11) mapotnpodpe 6TL 1 GLVIGTOUEVT] SV EIvVOL OVAAOYT TNG ATOUAKPLVONG Omd TN
0éon wwoppomiag Kot avtiBeng Popac.

Emopévog n xivnon eivar appoviky toddvioon pe otabepd emoavaeopdc tn otabepd K tov
ghatnpiov. H oyxéon (1.8) oydet kou yiveran
m
T =2m, / —
K

v) Evepyeloxn tpocéyyion

‘Eoto kot méA 10 cope mov ekteAel amAn apuovikn toldvimon. To
oMo, o€ pa Toyaio 8o, £xel KvNTIKN EvEpyeLln
1 1 1
K :Emu2 :Emujmcmvzwt:Ema)zA2 ouv’ ax (1.12)
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Av deytovpe 6tL ot 6éom O 10 GO EYEL SOLVOUIKT EVEPYELD UNOEY,
o€ kafe aAAn BEomn Ba Exel dSuvapukn evépyela Tov vrohoyiletonl og e&Ne :

Edv to copo Ppioketan oto onueio O kot givor axivinto, yu vo
petaxvnOel otn 0éon A, mov anéyel amdoTacT X amd Tn 0Eom 1ooppomiag,
npénel vo Tov aoknBetl dvvaun F* tétolo dote va eovdetepadvel T duvaun
emavapopdc F. To pétpo avtig g dvvoung, oe kdbe 0éom, Oa eivan

F'=Dx.

To épyo g dvvaung F* vrmoroyiletal amd ) ypagikny mopdotacn F'=f(x),
1
(oy. 1.10) xou givon W = EDXZ. To épyo g dvvaung F’ amobniedeton mg

OUVOLUKT) EVEPYELN GTO GUGTNLOL, ETOUEVMG

Opac D =mw’ kot
omote N (1.13) yivetan

lez

2

x = Anuaor,

U= %msz2 Ny’ wx

Ano 11 oyéoelg (1.12) ko (1.14) mpokvmTel OTL 1 KIVNTIKA Kol M
SLVOULKY] EVEPYELD OTNV OTTAT OPUOVIKT TOAGVTOGT LeTaBAALOVTAL TEPLOSIKE

ue to ypovo (oy. 1.11).
UK.E

H pnyovikn evépyeta mov €xel 1o cOoTUA o€ pia Tuoyoio 0Eon divetan

omd TN oyéon

T t

E=K+U

n omoia amod tig (1.12) ko (1.14) yiveton

E= %mszz(auv ‘w+nuiax) = %msz2

=lDA2
2

H pnyoviky evépyswo otnv omAl] OpHOVIKY] TOAAVTOGTN Eival

f

1

E=ipg =Ltmwrar=1
2 2

ot00epn Kol avadroyn HE TO TETPAY®VO TOV TAGTOVG.

13

(1.13)

(1.14)

muU

2
max

X X

Xy. 1.10 T va petotomiotel katd
X, OTO OO0 0OKOOUE dvvoun
F’=Dx. To eupadov mg empdvelog
peta&d Tov SaypALLUOTOS Kol TOV
a&ova tov X glvar opBuntikd ico
Le To £pyo TOL amoithONKe Yo ™
LETATOTION.

Xy. 1.11 Y10  dudypoppo
TOPIOTAVOVTOL 1 KWNTIKN, N
SUVOLIKT KOL 1) GUVOAIKT EVEPYELL
™G TOAGVTOONG, GE GUVAPTNON LE
70 Xpdvo.



Xy, 112
TUKVOT

Ytoug  omAopodg
€xel  ouvvdebel péoo
Swkonm  Wavikdé mnvio. ‘Eva
€010 KOKA@po  ovopdleton
kOKAopo LC.

] U, I— U

1-4 HAEKTPIKEX TAAANTQXEIX

Ytovg omMcpovg mukvet yopntikomtag C (oy.1.12) cuvdéovpe nvio
ue ouvteleot avtenoymyng L. To mnvio kon ot aywyol dev €yovv avtiotaon).

Doprilovpe ToV TUKVOTY (T.Y. PEPVOVTAG OE EMOAPYT] TOVG OTAIGLOVG
TOV L€ TOLG TOAOVC TNYNG CLVEYXOVG TAONC) He optio O kol kKAeivovue 10O
owkomtn A (oy. 1.13a). Apyiler t6TE M EKPOPTION TOV TLKVMOT KOL TO
KOKAOUO Olappéetor amd pedvpo. H évtaon tov pedpotog, Adym NG
OVTETOYMYNG TOL TNviov, av&dvetar otadlokd kol yivetor péyotn (1)
GTIYUN] TG TANPOVE EKPOPTIONE TOV TUKVAOTY (o). 1.13P).

To pedpa, eEonticg Tov EAVOUEVOD TNG CLTETAY®OYNG OTO TNvio, O€
undeviletal apécmg PeTd TNV EKPOPTIOT TOL TUKVMTH. To KOKA®po cuveyilel
Y Alyo xpovo vo. SloppEETal amd PEVIO TTOV GLVEXMDC eAaTT®VETAL. H Kivnon
0T TOV QOPTIOV EYEL MG OTOTEAEGLO O TUKVOTNG VO POPTIGTEL TAAL, TOPA
OLmG pe ovtifetn molwotnTa. Otav To pevpa undeviotel o TUKVOTNG Ba €xel
amoktioel TaM poptio O (oy. 1.13y).

—
C:
—H++

S

U

—

CI:I

I I

Q
B
—>

e

(o) =0 (B) t=T/4 (v) =T/2
I
| U U, U U,
++++
L €= L C—

I

(5) t=3T/4

L

(e) t=T

Xy. 1.13 Tn otypn pundév, mov o mukvethg &xel poptio Q, kKAeivovpe to Stakdmtn. 10 OYUA PaivovTal
SPOPES PACELG TNG NAEKTPIKNG TOAGVTOGONG TOL KUKADUATOG KOTA T SIGPKEL OGS TEPLOSOV.

2 ovvéxew N ddikaoio emavoiopfdveton avtiotpoea. O TUKVOTAG
apyiler va exeoptiletar, 0 mNVio Sppéetor ommd PEVIO Kol TO KOKAMLLO
EMAVEPYETAL OTNV OPYIKN TOV Katdotaon (o). 1.138-€). v 1davik| mepintmon
IOV OEV VIAPYOLV OMMAEIEG EVEPYELNG 1 S1OOIKAGTO EMAVOAOUPAVETOL GUVEYELD.
To pavopevo ovopdleTol MAEKTPIKY] TOAGVTOO).

AmodetkvOETOL OTL TO POPTIO TOL TLKVOTY peTaBdAAeTan e TO YPOVO
GUUOMVA LLE T GYECN

=Qouvvux (1.15)
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KOl 1] £VTAOT) TOL PEVUOTOS GTO TNVIo, COUEMVO, LE TN GYXECT)
i=Inuo (1.16)

XTI OYECELS AVTEG, YPOVIKT OTLYU] UNnodév Bempeital | otrypn mov KAgivouvpe

TO O10KOTTY.
Amd evepyslokn Amoym, M apyikn evEPYELD NAEKTPIKOD TEdiov GTOV
2
mokvot U, = 5? LE TNV EKPOPTIOT TOL EANTTMOVETOL KOL LETATPEMETOL

| R
og gvépyslol payvntikov mediov oto mmvio U, = ELZ . Otav o mokvotg

EKQOPTIOTEL EVTEAMG M eVEPYELD TOV €ivar PUNdevikn Kot OAN 1 evEPYELd TOV
€xel LeTaTpamel o€ evépyeld LayvnTikov mediov oto wnvio, 1 omoia Tdpa £xel

1
anoktioel ™ péytom il g U, = ELI ? . 3m ovvéyewn avth N Sadikacio

yivetolr ovtioTpo®o, UEIDVETAL 1 €VEPYEWD OTO TNVIO Kol avEavetal oTov
TUKVOTH, HELPL TNV TANPN QEOPTICH TOV ONOTE TO KOKAMUN ETOVEPYETOL
EVEPYELIKA GTNV apyIKn TOL kKatdotaot. H 0An diadikacio emavarapPavetar.

Ov evépyeleg TOV MAEKTPIKOD KOL TOL HOYVNTIKOD TEGIOV KATO
otiyun tvoar, avtiotoryo

lq2
U, =—- 1.17
5570 (1.17)
Kat U, =%Li2 (1.18)

H ol evépyeia Tov KUKAGUOTOG GTNV 10AVIKT TEPITTOGCT OTOL dEV
VILAPYOVV andAELES, Bewpeitan oTabepn Kal gival

H oyéon (1.17) yivetor and v (1.15)
_10

U, =—=-ow’ar=Eouw’ax (1.19)
2 C

ka1 (1.18) and ™ (1.16)
U, = %le nu’ex = Enu’ox (1.20)

Amo 11g oyéoelg (1.19) ko (1.20) @aiveTonr avtd TOV TPONYOLUEVMC
TEPLYPAYOLE TOLOTIKA, OTL ONANOT 1 EVEPYELL TMAEKTPIKOV TEdiov GTOV
TUKVOTN UETOTPENETAL TEPLOOIKA OE EVEPYELN LAYVNTIKOD Ttediov 610 mnvio
Kol avtiotpoea. Xto oynua 1.15 PAémovpe 11 Ypapikég mapactdoels Tov Uy
kol Up o€ cuvaptnon pe to xpdvo. Na onueiwbdei 6tL 1o aBpoopo Uy kot Up
dtatnpeiton otadepd.

[Teprypdyape v MAEKTPIKA TAAAVIOON e TV mpoimdOeorn OTL M
gvépyelo Tov ocvotiuotog Swutnpeitar. H xoatdotoon avty, Opwmc, eivol

15

q
Q
7 _/:
./ T t
i P
o
T2_ /T t

Ty. 1.14  Ov ypogikég mapactd-
GELG TOL QOPTIOV GTOV TLKVOTH
KOl TOV PEVLOTOG O GLUVAPTNON LE
10 %p6VO, O¢ kOKAmpa LC.

Up,Up,E

T i

Xy. 1.15 H evépyela mAekTpikod
nediov GTOV TLKVOTY, LETATPETE-
TOL TEPLOSIKA GE EVEPYELD LLOLYVT)-
TKov nediov oto Tvio.
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D
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Xy. 1.16 H nlextpikn toldvtoon
mapovotdlel avoAoyieg pe v
TOAAVTOOT TOV €KTEAEL TO GOU
TOV GYNUOATOC.

WOVIKY. XTNV TPOyUOTIKOTNTO DTAPYoVYV 0vo AGYOl Yo TOLG OTOioLG M
gvépyswn Tov cvotnuotog pelwvetat. [patov, or aywyol tov GLOTAHATOG
€yovv avtioToon Ki EMOREVOC €va UEPOC TNG EVEPYELNS HETATPEMETOL GE
Oepuomta. Agbtepov, T0. KUKADUOTO MAEKTPIKOV TOAOVIOCEMV EKTEUTOVV
NAEKTPOUOYVITIKY] oKTIVOPOAlD, OnAadn| ybvouv evépyeta.

H mepiodog T evdg 1€T0100 100VIKOD KUKADIOTOG Eival

T =2m/LC (1.21)

A&loonueioto givor 6tL | Tepiodog e£0pTATAL LOVO OO TN YOPNTIKOTNTO Kot
TNV OLTETOY®YY] TOV KUKAMDUATOC.

Iopatpnon

H nlektpikn toAdvioon &vog TETOOL KUKADUOTOG, TOPOVCIALEL
ovoAOYieC HE TNV OAN GPUOVIKY TOAAVI®OT Tov ekteAel ocmpo palog m
TPOCOEPEVO GE 100VIKO ghathplo otabepdg K. Av 10 copo oto oynua 1.16
amouakpuvhel amo T 0éon 1ooppomiog Kot apedel eErevBepo va kivnbel, yopig
TPPEG, Oa exTEAETEL AMAN OPUOVIKT TOAGVTOON. AV ®G XPOVIKT GTIYUN UNOEV
BewpnBel n otiypn Kotd v omoio apédnie eAevBepo, 1 TaAdvimon Ba €xel
apyK edon /2.

O1 oyéoelg mov TEPLYPAPOLY TNV AMOUAKPVVGT KOl TNV TOYVTNTA TOV
oMUOTOG KABE oTryun eival

x=Anu(w +711/2) = A OUVWE
v=v, . oov(wt+r/2)=-v_  nuot

2NV NAEKTPIKN TOAAVTMOT TO QOPTI0 GTOV TLKVAOTH KOl TO PeOLLN
010 KOKA®PO UETAPGAAOVTOL OT®G M OMOUAKPLVOY KOl 1) TOYVTNTA OTN
LIYOVIKT TOAGVTOGT IOV TEPLYPAOLLE '

1
210 pnyovikd ocOGTNUO, T OPYIKN OLVOLIKY gvépYELln EKAZ

LETOTPEMETAL TEPLOJIKE OE KIVNTIKY, EVD 1| CUVOALKY] EVEPYELD - UNYOVIKN

evépyew - dwatnpeitar. Avtictoya oto kokhopa LC, 1n apykn evépyeia
2

E = —=— -gvépyera nhektpikod nediov - UETATPEMETAL TEPIODIKA, GE EVEPYELQ

2 C
HOyynTIKoD 7edion, €V T GUVOAKN EVEPYEID TOL GUGTHUOTOG TOPOUEVEL
otafepn).

! Av napaywyicovue ) oxéon ¢ = Qovvwt Bpickovpe Yo v £viacn Tov

pedpatog T oxéon I = —wQnuot M i _-D—] nuot . To apvntikd TpdoNHo 68 AV

T 6Y€om -0T0 EMMESO AVTNG TNG TAENG- OEV £XEL TPOPOVEG PUOIKO TTEPLEYOpEVO. o To
Adyo avto Exel moparerpbel ot oyéon (1.16).
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ITAPAAEITMA 1.2

Kokhopo LC omotedeiton omd 7nvio ovvieleot oavtemaywyng L=2mH, ko1 7mokvom
yopnTikotntag C=5uF. ®épovpe oTryaio TOVG OTAIGLOVG TOL TUKVMOTH GE EXOPN Ue Ty Tdong V=20V,
o) Noa vToAoY1oTEL | CLYVOTNTA TOV NAEKTPIKOV TOAOVIOCE®Y GTO KOKAMLLA.

B) Na ypapovv ol oyécelg mov divouv To QOPTIO GTOV TLKVMTH KOl TO PEVUO GTO KOKA®UL CE

GLVAPTNON LE TO YPOVO.

Amavinon :

o) H 7mepiodoc Tov NAEKTPIKOV TOAOVIOCE®V GTO KOKA®UO glval

T=2rmLC

Enopévmgn ovyvomro f =1/T egivan

1 2
f=———=16%x10"Hz
2\ LC
B) Av otrypn undév BempnBel n otiypn KoTtd TNV 0moia pOPTIcTNKE 0 TLKVOTHG aTd TNV ANYN, TO

(POPTIO TOV AMEKTNGE O TUKVMTNG EKELVT TN oTLyun givarn
0=cr =(5x10"F)i2or)=10"*C
H yoviaxn| cvyvotnta sivon
w=21 =10%rad /s
Emopévog n oyéon mov divel To popTio 6TOV TUKVAOTH GE GLVAPTNON UE TO YPOVO gival

g =0ouvaxr =10 cuvl0*s (S.I)

Av Bewpncovpie OTL 1] EVEPYELN GTO KOKA®MO daTnpEeiTaL, 1| HEYIOTN EVEPYELD LOYVITIKOD TTESIOV
670 Tnvio givat iom PE TN HEYIOTN EVEPYELN NAEKTPIKOD TEGIOV GTOV TUKVMTY], ETOUEVMG

2
2C 2 NLC

H oyéon mov divel 1o pedpa 6T0 KOKAWMUO GE GUVAPTNOT LLE TO XPOVO Eivar

i=Inuax =nul0*t (S.L)
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Xy. 1.17
ocopo X and ) 0€on ooppomiog O
Kot To a@gnvouvpe glevbepo oTo
onueio P. To copa Aoyo tpipdv
dev emoTpéQet oo P.

Amopoxpdvovpe 10

Ew. 1.4 O «xatadvtg 0éter oe
tohdvtoon to Patpa. To mAdtog
mg ToAVI®OoNG HeldvETaL, AOY®
PPdV.

Xy. 1.18 X0 oyfua mapiotdvovton
oyMUOTIKG  To.  Stavdopato TG
TayOTNTOG (KOKKIVO YPOUO) Kot
mg Svvaung F° mov avturiBeton
otV kivnon (Tpactvo ypoua) oTIG
Suhpopeg  Béoelg katd MV
TOAAVTOOT) EVOG CAOUOTOC.

™M
Q > NnnNNNANNN

oviiio

Xy. 1.19  MetaBdrroviag v
mieon péoa oTO doyeio
petafdArovpe ™m otafepd
andoPfecng TOV  TEAOVTOUUEVOV
GUGTNUOTOC.

1-5 O®OINOYZEXZ TAAANTQXEIX

A. MHXANIKEYZ TAAANTQZXEIX

To ocopa X tov oyfuatog 1.17 amopokpoveton kotd A omd ) 0éon
wooppomiag Kot agnvetor elevBepo otn Béon P. Otav oAloxinpmdost pua
TaAdvtoon, 660 piKpn kKor av givor 1 Tpi] tov pe to dAmedo, Ot B
emotpéyel 610 onueio P. Av to cdpa cvveyicel TNV TAAGVTOGT TOV, Y®PIg
eEwtepkn emépPoon, To TAATOC TNG TAAAVTOONG GLVEXDS B LEIDVETAL KOt
UETA amd opiopévo ypdvo Ba otapatiosl. Mia tétoln TaAdvimon ovoudleton
¢0ivovoa 1 amoofevvopevn Tarldvioorn. OOivovsa givar n ToAdvT®oT TOL
Kével €éva ochpo étav eivarl KpePaopuévo amd eANTNPLO Kol KIVEITOL LEGO OTOV
aépa, Om®G Kor M TOAGVT®OOoN Tov ekkpepovc. OAeg ol TAAAVTMOGES GTO
paxpoxoouo givar eivovseg ylati Kopud kivinon oev eivar amaAiaypévn amnd
TPIPEC KOl AVTIOTACELC.

H amécPeon (ehdttoon tov TAATOLG) OQEileTOl GE OLVAUELS TOV
avtitifevtor oty kivnon. Ot duvdapelg ovtég PeTaPEPOVY EVEPYELD OO  TO
TOAAVTOOUEVO cVOotnuo oto mepiBdriov. 'Etor, n punyoviky evépysio tov
GLOTHUOTOG UE TNV TAPOSO TOL YPOVOL EANTTAOVETOL KOl TO TAATOS NG
TOAGVTOONG PELDVETOL.

Idwitepn onpacia €govv ot EOBIVOLGEC TAAUVTDOGES GTIC OTOoieg M
avTiITifépevn dvvaun eivat avaioyn g ToVTNTOG.

F =-bu
F
T — e«
A = = > —> —> - > (D
P-4+ «— ¢o9— +— <« - .

R e e S

Tétow dOvoun eivor 1 dbvoun avticTaong mTov ookeital oe UIKPA
OVTIKEILEVO TTOV KIVOUVTOL LECH GTOV AEPOL 1] LEGA GE VYPO.

To b sivar wo otabepd mov ovopdletor otadepld amdoPeong Kot
e€aptdtor amd TIc 1016TNTEC TOL HEGOL KOOMG KAl amd TO GYNUO Kol TO
puéyebog tov avtikeévoov mov Kiveitat. O pvOUdC e Tov 0moio HEIDVETOL TO
TAGTOG oG ToAdvTmong eEaptdtat omd TV TIUn ¢ otadepds b.

[Mewpopatikd o polog g otabepds b oe wo. pbivovsa taAdvioon
umopel v gavel pe tov e&ng tpoémo: Me T ypNon oG oepavTAing Umopovue
va petafdiovpe Ty mieon Tov aépa 6T0 E6MOTEPIKO TOL doyeiov (oy. 1.19),
Uéca oTo omoio TaAavT@veTon 1 opaipa . H petafoin g mieong pécsa oto
doyeio petafdidel ™ otabepd amdcPeonc b. Xy TEPINTTOOT TOL TO EAATHPLO
glvarl 10aviKo, av apalpovoape OA0 ToV 0€po —KATL Tov otV TPa&n eivan
advvato- 1 otabepd amodcPeong Bo NTav PNdEV Kot M TOAAVTOON apeimTn
(0%.1.20a). Otav av&aveton 1 mwieon av&avetor 1 TN ¢ otobepds b kol M
amocPeon stvar ToyvTEPT.

Meletovtog  @Bivovoeg
OLOTIOTOVOLE OTL:

TOAQVIMGES OVTAG NG  KaTnyopiog
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o) H mepilodoc, yio opiopévn Ty g otobepds b, dwutnpeiton otabepn
kot aveaptnmn and 10 mAAToc (oy.1.20B). Otav m otabepd b
UEYOAMVEL TO TAGTOG TNG TOAAVI®MONG HEWDVETOL TO YPNYOPd
(0y%.1.20Y) kou m epiodog mapovatalet pio puep ovénon.

B) Y& akpoieg TEPMTMOOEIS OTIG omoieg M otabepd amdcPeong maipvel
TOAD peyddec TWéG, M Kivnom vyivetol omeplodikn, Onioadn, o
TOAOVTOTNG, EMOTPEPEL ot Béom 160oppomiog ympic woTéE va v
vrepPei (oy.1.2008)

Kdatt této10 Oa pmopovoe va cupPel av T0 GUGTNUO EANTAPLO COLO
Bpiokotav péca 6° Eva TOYLPPEVGTO VYPO.

X
b=0
© s
X
N TN b,
®
) NS NN N t
X
el b2>b1
) 7 //Mﬂ,jjjjjjiiii::::::et
X b: mokd
(VI¥)
Y) O A0Yog dVO JABOYIKAOV HEYIGTOV OTOUOKPUVGEMY TPOG TNV 1010
katevBvvon Sratnpeitor otadepdg, dSnAadn
N A, A, A
AR 1 3
a1 i v et
J J RV RV t
A A A
—2="l="2=_ . =0106.
Al A2 A3

Ao avtd cvumepaivovpe O6TL TO0 TAATOG NG TOAAVTIMONG UEIDVETOL
exbeticd pe 1o ypovo

Ay =A,e™ omov t=KT kn K=0,12,....

To A givon pio otaBepd mov e€aptdral amd T otabepd amdcPeong Kot
™ Halo Tov TOAOVTOVUEVOL GMLOTOG.
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Xy. 1.20 (o) Otav n otabepd
amocofeong etvor pndév M TaAd-
vtoon gtvon apeioT).

(B) ®bivovco rtaAdvioon. H
nepiodog dwutnpeitonr otafepr| Ko
aveEAPTNTN TOL TAGTOVG.

(y) Otav o cvvtekeotg andoPe-
oG UEYUADVEL, TO TAGTOG TNG TO-
AGVTOOTG HELOVETOL TO YP1YOopQ
Kot M mepiodog mapovsidlet pkpn
avgnon.

() Otav o ovviekeotig oamdcPe-
ong eivar ToAD peydhog 1 kivnon
glvan ameplod.

Xy 1.21 Xe o @Bivovoa told-
vioon o Adyog Tov Sdoykdv
péylotev givol otadepoc.



Xy 1.22 Kokhopo edvovcdv
NAEKTPIKAOV TOAAVTOGEDV.

Xy. 1.23 (o) Apeiotn niektpikn
toddvtoon. (B) ko (v) PBivovoeg
NAekTpkég TaAoviooets. (8) Otav
N avtictaon givor TOAD peydAn to
Pavopevo dev gtvar TePLOdIKO.

To ovommuo avdptnong Tov avtokwvnTov €ivar éva  GLOTNUA
arooPevvopeveoy  taloaviocemv. Ta opopticép e&acpaiilovv  dbvaun
amocPeong -mov egoptdTor omd TNV TOYVTNTO- TETOW, OOCTE OTAV TO
avtokivnto mepvd amd €vo e£0yKmpo Tov Opopov, vo un ovveyiler va
TOAVTOVETOL Yoo TOAD ypévo. Kabdg to apopticép malidvouv Kot
@Beipovtal, 1 TN TOL b EAATTOVETAL KO 1] TOAGVTOGCT O10pKEL TEPIGGOTEPO.
H ¢Bopd avt peidvel v ac@Aarela, eTeldn ol podeg €YoV AMyOTepT| ETOQN
UE TO £00.00C.

Eved oupwg oty mepimtoon tov ovtokvitov ivor embopnty m
peydAn omocPecrn, o AAAO CLOTAWOTH, ONMWOC GE €VO EKKPEUEG POAOL,
EMOUDKETAL 1) EAUYIGTOTOINGT) TNG ATOSPECTG.

B. HAEKTPIKEYX TAAANTQXEIX

e éva koxkhopa LC (oy. 1.22) v va givol n nAektpikn ToAdvToon
opel®mTN TPEMEL VO UNV VITAPYEL ATMAELN EVEPYELNG, KATL TOV TPOKTIKG Eivarn
advvato. Ot NAeKTPIKEG TOAAVTOGELG eival kot avtég eBivovoec. To mAdtog
TOV PEVUATOG OLOPKMDG UIKPOIVEL, OTTMOG UIKPOIVEL KOl TO HEYIGTO QOPTIO OTOV
TUKVAOTY], LEYPL TTOV TO KUKAMUA TADEL VO TOANVTDOVETOL.

Av MoeBei voyn 6TL 0 KOPLOg AOYOG NG amodcPeong sivol 1 oUIKn
ovTioTaon, UTOPOLUE UETARAAAOVTAG TNV VO TOPATNPNCOLUE aVTIGTOUYN
CUUTEPLPOPA WE OVTN TOV UNYOVIKOV TOAOVTIOCEWDV TNG TPOTNYOOUEVNS
TOPUYPAPOL. ZVYKEKPIUEVA, 1) AOENCT] TNG AVTIOTAONG EXEL G AMOTEAEGLLO VOL
yiveton o ypryopn 1 omdcfeon.

Mo opwopévn Ty g avtictaong, 1 mepiodog eivar otabepn. H
nepiodog NG TOAAVTOONG HEYOADVEL OTOV PEYUADVEL 1| avTioTtaon. Télog, av
N TN TS avtiotaong vrepPel KAmTO10 OP1O N TOAAVTOOT] YIVETOL OTEPLOSIKTY].

i
R=0
(@) t
i
NIAN S e Rl
®
\S---~ N AT t
i
R>R,
™ S :::::::::_:t
i R: mok0
® usyakot
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1-6 EZEANAI'KAXMENEY TAAANTQXEIX
A.  MHXANIKEE TAAANTQSEIS

Av 10 o@a1pidlo tov oyfuatog 1.24 extpanei and ) 0Eon 1coppomiog
tov Kot agedel eAevBepo Ba exteréoel kaTakOPLEN TOAAVT®OY. AV dev
VILEPYOVV AVTIOTACELS 1) TOAGVTOoT Ba givar apeiwtn, pe cuyvoTnTa

f = L 5
2\ m
2V TpayHatikotTo 1 ToAdvtoon Ba sival eBivovoa Kot 1 cuxvotnTd NG
Ba elvon Alyo pikpdtepn.

Muw 1étolo  TaAdvtwon Afyetonl €AEVOEPN TOAAVTOGN KOl M

ovyvoémTa pe TV omoia mpaypatomoteiton Adyetar Wroovyvétnte (f)) (1

QUOIKI] GVYVOTNTA) TNG TOAAVTWOONC.

Av Bélhovpe va, dSatnpeitor otabepd T0 TAATOG TNG TOAGVTMONG TPETEL
V0. 0OGKNCGOVUE GTO GUGTNUO [o UV oL UETAPAAAETOL TEPLOJIKA LE TO
xpOvo. Avti v Tpdcbetn dvvaun v ovoudlovpe dieyeipovoo dvvaun.

2 dudtaén tov oynuatog 1.25 to ghatiplo sivar depévo pe oo,
T0 GALO AKpo TOV Omoiov Tpocdévetal otov Tpoyd T, 0 omoiog, pe KaTdAANAN
owataln, umopel va meprotpépetal. H mepiotpopr] tov tpoyod avaykalel to
oQa1pidlo va exterel KoTakopven TaAdviwon. H cuyvétnta e taldvtwong
OUUTIMTEL UE TN OLYVOTNTA TEPLOTPOPNG TOL TpoYov. H «ivnon Tov
ocpapdiov  ovoudletor €Eavaykaospévn TOAAVTMGN KOl TO CAOUO OV
TPOKAAEL TNV TOAGVTI®ON [Ee TNV TEPLOSIKT dVvaun mov oaokel (dieyeipovoa
SOvVan) —6TO TAPASELY LA LOC O TPOYOC- dLEYEPTNC.

-

Ew. 1.5 To pawdpevo g nakippotag otov k6Amo tov Fundy otov Kavadd. H Baputikn Aén
mg Zemvng e€avaykalet ™ pala Tov vepod oty empdveto s I'ng oe taAdvtoon.

Onwg simape, 1 ocoxvomta TG €EAVAYKAGUEVNG TAAGVI®MONG 7OV
extelel 10 opopidio X etvon f kot Oxt f,, dNAadn o Sdeyéptng emPdiiet
TNV TOAGVT®GT) TN GUYVOTNTA TOV.

To mAdrog g e€avaryKaopHEVG ToAGVTOONG eEQPTATOL OO TN GLYVOTNTO
f tov deyéptn. Tuykekpyéva, av petaPindel n cvxvotnta [ tov Sieyéptn
petafdiieTon Ko To TAATOG TG EKTEAOVEVNG TOAGVToNG. Ot TYég Tov TAGTOLG
elvon yevikd pkpés, extdg av 1 ovyvotnro f mnowdlel oty woovyvotnto f, ,
omdte 10 TAGTOC TTodpveEL peyddeg TnéG Kau yiveton péyioto dtav 1 cuxvotnta f

yivet {on pe v Woovyvomra £, . Tote Aépe OTL £(OVpE GUVTOVIGHO.

21

nonnonnnnn

z

Xy. 1.24 To ochpo X amopokpv-
vetol and ™ 0¢om woppomiog Kot
aprvetar erevbepo. H toddvimon
ToL eivor glevBep.

\
Nt

300N

0000000000

p>

Xy. 1.25 To copa X extedel e&a-
VOyKOGUEVN TOAGVTOOT.

Ew. 1.6 X' éva kovpdiotd poAdt n
amoOnKevUEVN EVEPYELD. OTO OTEL-
poedég ehatnplo avtiotadpilet tig
amdAeles AMOY®D POV Kot dtotn-
pel 10 TAATOG TOV TOAAVTIOGEDV
apeioto. Kdmote n evépyewn te-
Ag1dvel kot T0 poAOL BEAEL KOVPOL-
ouo.



Xy. 1.26 Ta dwypdppoto tov mAd-
TOUG oG €E0VOYKACUEVNG TOA-
VI®ONG, GE OLVAPTNGN HE TN GL-
KVOTITA TOV JEYEPTN.

(a) Toddvtoon yopic andcPeon. (B)
Takdvroon pe amdoPeon.

Ew. 1.7 To moo1d, amd modd pukpn
niwio, poaboaivouv 6Tl o1 KIVNGOELS
OV KAVOLV L€ T TOJ0 TOVG OTOV
KGvouv KOOVIOL TPEMEL VL £YOVV [LaL
ouyKeKpluévn  ovyvotnta.  Tote
EMTVYYOVETOL GUVTOVIGHOG KOl TO

mAGTOG TG cumdpnong  yiveton
Héyioto.
T,
T,
Z I
|ovehd

Xy. 1.27 To oopa X extehel e&o-
VOYKOOUEVT] TOAGVTOON, HECO OF
doyelo 6to omoio UTOPOVLE VO [le-
tafdArovpe TV Tieon Tov oépa.

Yy W0ovVIK TEPITTOON 7OV 1 TOAAVIOOTN OV EYEL OTMOAELEG
evépyelng (mpokTikd avtd elvar advvarto), otav f=f; , TO TAUTOG NG
eEaVUYKOGUEVTG TOAAVTWOOTG YIVETOL ATTELPO.

A A

h memEsssse s e m ...
\

onny
&

Me m 6wdtaén tov oyfuotog 1.27 PmOpOvUE VO TOPOTNPCGOVUE TO
TAGTOC TNG TOAGVIMOTG OE GUVAPTNON HE TN oLYVOTNTA TOV JlEYEPTN, Yo
ddpopeg TYég e otafepdg amdoPeonc. Zto oyfua 1.28 mapiotdvetol To TAGTOg
™G TOAGVTOOTG Yo SAPopes TWES TG otabepds amdoPeonc, To mhdtog g
TOAAVTOONG KOTA TO oLVTOVICHO efoptdtor amd ™ otofepd omocPeong H
avénon g otafepdg omocPeonc, ouvvemdyeton Ueiworn TOL TANTOVG TNG
eEOVayKAGUEVIG TOAAVTOONG KoL, TOVTOYPOVA, HETATOMION TNG GLYVOTNTOG
GLVTOVIGLOV og uKpOTepeg TéS. H petatomon tng cuyvottog Guviovicpon
TPOG LKPATEPES TIUEG emPBePfondvel TV TapaTPNnon OTL e v adéEnoT Tov b 1
1O100VYVOTITO TOL TOAUVTOTH MKPAIVEL (OTTMS OVOPEPONKE Kol GTNV TOPAYPOPO
1-5).

To onueio ond to omoio ekivouv OAEG O1 KOUTOAES GTO OLAYPOLLULAL,
amEYEL amoO TNV apyn TOV aOVoV OG0 OTEYEL TO onpeio TPOCIESNS TOV
o100 omd 10 KEVTPO TOv TPoYoL Th.

Evepyeroxn perétn
Y1 elebbepeg TOAOVI®OOES KOTA TN OEYEPOT TOV GUOTNUATOG

Oivetol g aVTO KAmOl PUNYaVIKY eVEPYELn, 1 omoia, dlatnpeitol otabepn -ov
N TeAdvTmon givol apeimtn- N peTotpéneton otadiokd o BeppotnTa -av eivat
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@Bivovca. XTic €£0VOYKOGUEVEG TOAOVTIDGCEL;, GTO GUCTNUO, TPOCPEPETL
ovveydg evépyelo. e ouyvotnto f péocm tng dieyeipovcog dSuvaung.

H evépyetla mov mpocpépetar 610 cVOTNHO OVTIOTAOUILEL TIC ATMAELEG
Kol £T61 TO TANTOG TG TAAAVTOONC dtatnpeital otabepo.

O tpdémOg He TOV OTMOI0 TO TOAGVIOVUHEVO GUGTNHO OTOOEYETAL TNV
evépyela eivor EKAEKTIKOG Kot €YEL VO KAVEL [E TN ouyvoTNnTo VIO TNV OToia
mpoceépeTat. Katd 1o GUVIOVIGUO 1) EVEPYELN LETAPEPETAL GTO GUOTNLO KOTA
T0 BéATIOTO TPOTO, Y1 AVTO Kot TO TAATOG TNG TAAAVTOONG YiveTal LéyloTo.

B. HAEKTPIKEYX TAAANTQZXEIX

‘Eva okAopo LC av dieyepbel (T.y. pe otrypioio enoen TV oTAMCHOY
TOL TTVKVOTI LE TOLG TOAOVG TNYNG CLVEXOLS TACT|S) eKTEAE] EAeVOEPT] NAEKTPIKN
ToAdvTon. Av 1o KoK A®p gival 10aviko (dgv €xel avtioTaon) 1 cuyvoTNTO TNG

1
2m/LC
oV mPAEN €YoV MUK aviiotoorn mov umopel vo, Bewpndel apeAntéo. Av 1
OVTIOTOGN TOV KUKAGUATOC deV Eivarl UNdEVIKT| 1] GUYVOTNTA TNG TOAGVT®MGNC Bol
gtvon Ehappmg pukpdTeP.

Onwc ovpPaivel Kot 6TIC INYOVIKEG TOAAVIOGCELS, £VO. TETOL0 KOKAMLLO
umopel va Kavetr eEavaykacuévn TaAdvimorn. Q¢ deyéptng Umopel va ypnot-
pomoinBel éva mmvio 11”7 ocvlevyuévo pe to mmvio 11 (oy. 1.29). Av dwopipd-
GOLLE EVOALOGGOUEVO pedpa i, oto mnvio /1, oto mnvio 11 epeavifetor nie-
KTpeYEPTIKN duvaun ond apoPaio emaywyn Kot TeMkd 10 kKokAwpa LC dwop-
péetal amd eVOAAAGOOUEVO PEVUA £, TOV EYEL TNV 1d10L CLYVATNTO E TO PEVUAL
i’. MetoafdAlovtac t cvyvotnta f tov peduatog i’, petofdAleton to mAdTog

Toldvtoong eivar  f, = . Ta xvkAopota LC mov ypnoiyomoovvol

™G évtaong i, ko yivetonr péyioto otav f = f, . Tote €xovpe cuvtovioud.
(Zy.1.30).

E@appoyéc Tov cuvroviopov
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Xy. 1.28 To dwypdupato tov
mAGToug  pag  e&ovayKooUEVNG

TOAGVI®OTNG  GULVOPTACEL TG
ouxvOTTOG TOL  JlEeyépTn Yo
Spopeg  TpéG G otabepdc
amocPeong (b;<b,<bj).

Ty 129 Tto woxhope LC on-
povpyeiton  eEavaykaopuévn nAe-
KTPIKN TOAGVTOON.

f

Xy.1.30 To Sdypoppa Tov TAG-
TOVG NG €VTOoNG TOL pevpatog 1
oe éva koklopa LC mov extehel
eEavaYKOOUEV] MAEKTPIKY  TOAG-
VIO G€ GLVAPTNGN LE TI GLYVO-
NTO TOV JEYEPTN.



Xy. 1.31 To xripo cvpneprpépeton
onwg 10 petodlkd €lacpa. Otav
TohavTdveTar o £30¢pog (ceopdc)
10 Krtipto «Kdavel e€avaykaopévn
ToOAGVTOON.

Ta mopadeiypato TOL GLVIOVIGUOD OTN QULOIKN &ivor woAAd. O
GLVTOVIGUOG AouPaveTor moAy Gofapd vwoOYN G TOAAEG EQOPUOYEG  TOV

aeopovV otV Kabnuepwn pog Con.
|

. 1.8 Ortav n ovyvomta evog
oV kvpatog yivetr ion pe v
oLYVOTNTO. TOV  KPULGTOAAALVOV
npod, o TOTAPL TOAAVIMVETOL
T0 péyloto duvatd TAGTOG Kot
Ik oméeL.

To AB (oy. 1.31) etvan éva petadAikd ELAGLA, OTEPEDMUEVO GTO KATM
dxpo tov B o€ axhdévnro danedo (oy. 1.31a). Av tpapnéovpe 10 dpo A TOVL
EMACLOTOG KOU TO O@Noovpe €hedbepo, O ektehécel TOAAVTOON, UE
ocvyvotTa ion pe v wiocvyvotntd tov (oy. 1.31B). Oewpntikd éva Ktipto
(ox. 1.31y), av OweyepBei, €xet ™ OvvoTdTNTO VO EKTEAEGEL €heBepn
tohdvimon, mapdpoto pe avth Tov eAdopatog pe woovyvotnta f, . X
dapkelo vog 616100, T0 £dapog TaALeTon pe cvyvotnta f (oy. 1.318) ko
o kTipla sEavoykalovial va ekteAécovy Tahdvimon. Av 1 cuxvomta f pe
v onoia TeAketon o £8apog (Sieyépng) givan ion pe v Woovyvomta f,
TOV KTIPiov, TO TAATOC TNG TAAAVTOGNG TOL KTipiov Ba yivel peydro, yeyovog
OV UTOPEL VL 00N YNGEL GTNV KATAPPEVST] TOVL.

£
L >
A oo 0O
oo 0O
~_8B S Yy O

4—{—>
(©) ® ) )

H yopdn 1ov oyfuatog 1.32a €xel otepempéva to GAkpo NG o€
akAovnta onueio. Av v tpafnéovpe and To pécov e M Kot TV apr|coVUE
elevbepn, Oo  exktEAéoEl TOAGVIOON WHE TN QULOIKA TNG  CLYVOTNTO
(1roovyvétta). Hoapdpota kivnorn umopel vo, EKTEAEGEL KAl 1 YEQLPA TOV
oynpotoc 1.320 av dieyepHei.

Av o opddo avBpodnwv kvnbel pe Puatiopd maveo ot yéeupa, N
vépupa dieyeipetal Kot ektehel eavaykaouévn Tohdvimon. Av n coyxvotta
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Bnuotiopod gival ion pe TNV 13100VYVOTNTA TNG YEPLPOUGS, EXOVUE GLUVTOVIGUO,
N YEQLPO, TOAOVIOVETAL UE LEYOAO TAATOG KOl VITAPYEL KIVOLVOG KOTAPPEVOT|G.

M sk
Iy 1.32 Muwo yé@ro cvumeptpé .
petol 6mmwg M xopor|. Mo opdda D ‘%%%%DZ %%%%‘
avBpdT@V oL Kiveital TAVH ot v
vépupa pe Pnpotiopd pmopei _v_aT_ )
MV KOVEL VO TEVIOVETOL pe Tt 1
Leyého mAGTOG. BT -
(@) ®

‘Eva 1étoo atdynmuo ocuvéPn ot T'oddio 1o 1850. Mo yépupa
KaTéppevoe Kol 226 oTpoTIdNTEG OKOTOONKAY. ATO TOTE, OTOV £vol TUNUO
oTPUTOV MEPVAEL TAVED OO YEPLPA, Ol CTPATIDTES TPOYMPOLY HE eAeVOEPO
fnuatiopo.

KdaBe padopovikdg otablog EKTEUTEL GE OPICUEVI] GLYVOTNTO. XTNV
Kepaio evog padlo@emvoL KaOe oTiyl| OTAVOLY TOAAG NAEKTPOLOYVNTIKA KOUOTOL,
ue dropopetikég ouyvotrec. H emioyn evdc otabpod oto padidpwvo otnpileton
o610 ovopevo tov cuvtoviopol. Otav yupilovpe To KOLUTE €TMAOYAG TOV
otofucdv upetafdiiovpe T yopnTtwkotta evoéc  petafintod mokvoti. O
TOKVOTAG owtde stvar pépog evog kukdopatog LC, to omolo Ppioketon og
emayoywk] ovlevén pe Vv Kepaid  TOL POSIOPEAOVOL. TNV KeEpoio T
NAEKTPOLOYVNTIKA KOHOTO IOV QTAVOLV avayKalouv To MAEKTPOVIOL TG Vo
ektelécovv Taldvimon. H kivnon tov niektpoviov oty kepaia onpuovpyet 67
ovt éva ToAD a60evég petafailopevo peopo. EEoutiog g emaywykng ovlevéng
10 KOKAopa LC egavaykaleton va exkteAéoel niektpiky] toddvtwor). To mAdtog
™G MAEKTPIKNAG TOAGVTOONG (TAATOC TOL PEVLOTOS) £ival OOTUOVTO EKTOC EGV
&yovpe ovvtoviopd. Metafdiiovtag SUm ™ YOPNTIKOTNTO TOL TUKVOTH] GTO
KOokAopa LC, petafdiiovpe v docuyvotntd tov. Otav 1 101000y voTnTo TOL
KUKADUOTOC GULITEGEL e KATO10, atd TIC GLYVOTNTES LLE TIC OTOIEG TOAUVTMVOVTOL
TOL NAEKTPOVIA TG KEPOAG (ONANON LLE KATOL 0O TG GLYVOTNTES TV KUUATMV TO
omoia. @TAvVoLY OTNV Kepaia), T0 KOKA®UO cvvtoviletor Kot dwppéetor omd
EVOAAOGGOLEVO PEVHO. UEYIOTOV TAATOLC. AULTO TO OYETIKA HeyOAo pedua,
TEPLEYEL TO NAEKTPIKO GNLLA, TO OTOL0, EVICYVLEVO, OONYEITOL GTO PEYAPDVO TOL
POSIOPAOVOL Kol TO dleyeipeL.

-7  Z2YNOEXH TAAANTQXEQN
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Xy. 1.33 To kdkhopo enthoyng

o1afudv 610 PadP®VO Eivar Eva
kokhopo LC, mov e&avaykdleton
€ MAEKTPIKN TOAGVI®ON Omd TNV
Kepado.



Xy. 1.35 To copa X kdvel TonTo-
XPOVA TIG OPHOVIKES TOAAVIDGELG
() ko (B). H oamopdkpuvor] tov
KkG0e otiyun eivon iom pe 1o alye-
Bpucd GBpoicpa TOV OTOUAKPUV-
GEMV TOV OTIS EMUEPOVS TOAAVTM-
Gelg OTIS omoieg petéyet (V).

To coua £ tov oynuatog 1.34 Bpicketor mave o€
optlovtia Baon kot eitvar depévo oTig dKpeg 600 glatnpiny,
ol GAAeg GKpeg TV OTOI®V  €lval OTEPEMUEVEG OE aKivnTa
onueio. To copo pmopel va kveital yopig Tpiféc. Av 10
ocopo amopakpuviel and tn BEon 1woppomiog Tov Kot apedel
elebbepo B0 exteAéoel amAin OPUOVIKY TOAGVT®ON (M€
nepiodo T;) . Av kar 1 fdon Tave oty omoia PpickeTol To
OO0 -HE  KOTAAANAO  UNYOVIGUO-  eKTEAEL

T,

opuovikn Xy 1.34 To copa X extelel tav-

toAGvroon (pe mepiodo Ts), T0 GOUA T KAVEL TOVTOYPOVE, TOXPOVE BV0 TaRavTdGELC.
ovo appovikég taravimoel. H taldvimon g Pdong dev givar amapaitnto

va yivetar ot d1evBvvon g TOAAVTOONG TOL COUOTOG.

H xivnon tov copotoc T gival, yevikd, moAvmiokn. H dievbuvon, n
oLYVOTNTO, TO TAGTOG Kou 1 @dorn ¢ e&optdviol amd To avtioTor(o

YOPOUKTNPLOTIKA TOV Tl LEPOVG TOAOVTOCEMV.

H «xivnon mov kdvel to copo Aéyetor cvvOeTn TOAGVTOOGN KOl T

UEAETT) TNG GVUVOEST] TUAAVTAGEMV.

21 cvvéyeln Bo PEAETCOVUE UEPIKES EWDIKEG TEPMTMOELS GVVOEDT|G

TOAOVTOGEMV.

A.

Yovleon 000 GTAOV GPUOVIKOV TOAAVTAOGEOV TNG (010G

oVYVOTTAG, TOV YivOvTol YOP® 0mté TO 1010 onueio otV idwo

o1ev0vvon.

'Eotm 011 éva copa X KAvel ToVTOYPOVA TIG TOAUVTAOCELG Ie eEIGMD0ELG
X, = A, nuot (1.22) (oy. 1.350)

x, = A, nu(owt +¢) (1.23) (oyx. 1.35P)

A
() ' % '
0, .
®) T s A
] Q—+
0: !
— X
(2 ! g
0.

X

2OUPOVO LE TNV Py TS EMAAANAOG TOV KIVIICEWDY, 1] ATOLAKPLVGT
TOV cOPOTOG KABe oTiypn] Ba glval To AOPOIGHO TOV ATOUUKPVVGE®Y TOL B

glye av €kave Vv Kabe taldvioon Eexwplotd (oy. 1.35y), onradn

X =X, +x2 (1.24)
Av AdPovpe vdym 116 (1.22) kon (1.23) 1 (1.24) yiveran
x = A4, nuot + 4, nu(ax + @) (1.25)
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H oyéon avt) propei va mépet  popen

x = Anu(ax +3)
(1.26)

l

Mm@

x|
A/\/\z/\\/\(ﬁ) (1.28)

NN A= A2+ 42 +24,4,00v ¢

(1.27)

49 = A,nNu ¢

Kot -
A + 4,00V @

t
Al \/ To cvumépacpa mov Tpokvmtel omd v (1.26) givon
0Tl TO COMO X KAVEL OTTAT APUOVIKT TOAAVTWOGOT YOP® Omd

to onueio O, pe v 1d1a devbovvon Ko TV idte GuYVOTNTA.

Ty. 1.36 (0) Amo ) otvbeon 10 MAGTOG KOl 1 aPYIKY @AoT THG ToAdvimong e€apTovTat
tov Tokavioogov 1 kot 2 mov o TO OTOXEIN TV ML LEPOVG TOAOVTIOCEMV.
gyouvv TNV 1610, EACY, TPOKVTTEL M

toAGvTmon 3.

vtooelg 1 kot 2 Tov mapovstdfovv
Suapopd edong 180° mpokvmrel M

taAdvioon 3.

(B) And g toka- Tmv a8y mepintwon mov =0 (oy. 1.36a), ot
oxéoeg (1.27) kau (1.28) divouv A =4, + A,k 3 =0,
ONAadn 10 TAATOG NG ToAdvT®OoNG elval ico pe To dBpoilcua
TOV TAATOV Kot 1 @don g eivar O pE TN QAON TOV EMUEPOVG
TOAOVTDGEDV.

Otav ¢=180°, méit omd (1.27) ko (1.28), mpokvmter 61t A = 4, — 4,

kw3 =0 N 3 =180° (oy. 1.36B), dnradn to mAdTog eivan 6o pe ™ Srapopd
TOV TAOTOV KoL 1 @Aacn ion He T @don TG TOAAVT®oNG mov £XEL TO
UEYOADTEPO TAATOC,.

B. 2HvOeon 000 GPUOVIKOV TOAAVTOOEMYV 1010 d1evhuvong, mov
yivovtar yop® omé 10 id10 onueio, pe 1o id0 TAATOS KoL
OLLPOPETIKEG OVYVOTI|TEC.

'Eotm 011 10 cOpo Z PETEYEL OTIC TOAUVTDGELG

X, = Anuawt (1.29) (oy. 1.350)
X, = Anuw,t (1.30) (oy. 1.35B)

Kot omv mepintwon avth, 1 amoudKpLuVen TOU GOMATOS KATOLo
oTiyun Ba sivon
x=x +x, (1.31) (oy. 1.35y)

1 omoia amd Tig (1.29) ko (1.30) yiveton
X = Anuwt + Anuw,t (1.32)

Me Bdon Vv TpLYOVOUETPIKT TALTOHTNTA
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nua +nup = ZGUVB';BHWBMH
02 0 02 O

1 (1.32) yivetat

-~ +
x=2400 % tH]/JEP)l ©, tH (1.33)
o 2 O 0O 2 [

Ano 1 oyxéon avt) @aivetar 6t M kiviom TOL COUATOC Eivon

moAbmAokn. Evdwapépov mapovsialel n kivnon omyv mepintmorn mov ot 600
EMUEPOVS YOVIOKEG CUYVOTNTES dLoPEPOVY TOAD Alyo. Tote 0 Tapdyovtag

, -
A'=24 auvﬁbzﬁ (1.34)
O 2 U
g oxéong (1.33) petaPdiieTon pe 10 YpoOVO MOAD MO 0Pyl Amd TOV
+ W
Tapdyovta I’];JBb%tB, 0 0T010¢ UETOPAALETOL [E YOVIOKT] CLYVOTNTA
U U

W ion pe T péon TN TV W, Kot W, . Eredn avtég dtapépovv eldyiota

umopovue va ypdyovpue W = W, = W, .
Emopévog n (1.33) umopei va ypapel
x=A" nuaowt (1.35)

H oyéon (1.35) meprypdopet pia 1010p0pen TOALVI®OON TOL €YEL TNV
1010 TEPImMOL GLYVOTNTA LE TIG EML LEPOVG TAANVTMOOCELG.

To mhdtog 4™ ¢ Kiviiong Tov T petafaireton, pe apyd pubud, amd punoév
uéypt 24. Aépe 6t xivnon tov X mopovctdletl Swukpotipota (oy. 1.37).

O ypoévog avapeco 6€ 600 OLUB0YLKOVS PNOEVIGHOVS (1] 6V0 dLad0-
YIKEG HEYIOTOTOMGELS) TOV TAATOVG ovopdletal wepiodog (Ts) Tov drakpo-

THNHOTOG.

2A

Xy. 1.37 Amd ) ovvbeon 00 TOAAVIOGEMY TOV Ol GLYVOTNTESG TOVG SLPEPOVY TOAD Alyo (TPACIVY Kot PTAE
YPOLLUN) TPOKOATEL IGIOHOPPT TEPLOSIKTY Kivnom (KOKKIVI) YPOLLUT) TOL TOPOLGLALEL SLOKPOTILLOLTOL.

28



YmoAoylopog TG TEPLOGOV TOV OLUKPOTI|LATOS

-
To mhdtoc A” undevileton 6tav ouv 21, H =0.
O 2 0
w, —w T
Avto cvpPaivetl otav — 2t = (2K + 1)5

omov K=0,1,2,........

ADO SL0B0YIKEG YPOVIKEC OTLYLEG TTOV OoTeEAOVV ADoElC TG e€lomwong lvat ot
ty ko t, (oy. 1.37) yio T1G omoieg

|w1 _w2| _n , ;= T
2 2 i L w, -,
Kol MZ =3—7T i t :3—7T
2 2 i P w -,

H dwgpopd ¢, —t, eivar n mepiodog Tov draKkpoTpOTOG.

. . _ _3m T2’

Etvou emopéverg Ty = ¢, — ¢, —|w _w|—|w > | _|w _w|
1 2 1 2 1 2

1 1 1
n T = rl =
VA VNS

KOl TEATKOL

f5:|fl_f2|
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2YNOYH

AT 0ppoOVIKY] TOAGVT®OY OVOUALETOL 1 TAAGVTMOGCT GTNV OMOiK 1) OOUAKPLVOT) TOV GAOUNTOC Omd TN
0¢on 1ooppomiag diveTon omd T oyéon
x=Anu wx
2NV TOAGVTOGT) VTN 1) TOXVTNTO KoL 1) EXTAYLVOT LETAPAAAOVTOL LIE TO XPOVO CULPMOVA LIE TIG OYECELG
U=U,, OUVW Ko a=-a,, OUVGX émov U, =4 xa q,, =4

H dvvapun mov avarykaletl Eva cmdpa vo, KAVEL o0mAT apUoVIKY TaAdvioon eivar F = —Dx

Kot ovopdaletar d0vaun exavoeopds. H oxéon F = —Dx amotelel tnv avaykoio cuVONKN yio vo EKTEAEGEL
£€vaL KV TO OTAT] OPLOVIKY] TOAGVT®ON.

H wepiodog o¢ o omAn approvikn ToAdvioon eivon

T:27T\/E
D

2NV amh apUOVIKT TOAGVTOOT 1 WNYOVIKT EVEPYELD OlaTNPEITOL oTOOEP.

1 o _1
= EDA = EmU max
To KOKAORO NAEKTPIKOV TALIVTAOGCEMV OTOTEAEITOL OO EVOL TUKVAOTH GUVOEOEUEVO GE GEIPE LE 1OOVIKO
anvio. Av éva T€tolo KOKA®o O1eyepBel, To OPTIO TOV TLKVOTH KOl TO PELILO LETAPAALOVTIOL LIE TO XPOVO
GOUOOVO, LLE TIG GYECELS

q=0Q0uvw i=Inuaox
H olkn evépyeta Tov KukAdpoTOg Oempeital otabepn Ko givor
= lQ_z = l L 2
2C 2

®Oivoveeg ovoudovTol o1 TOAAVTDOGELG OTIG OTOIEG TO TAATOG LELDVETOL.

H mepiodog o o pbivovsa taldviomon drotnpeitonr otabepr. Otav 1 otabepd andoPeong b peyoaidvel to
TAATOC TNG TOAAVIOONG MeEdveETOL To ypryopa. Lo moAd peydreg tuég g otabepdsg omdcoPeonc m
TAAGVT®ON YIVETOL OTEPLOOIKT. Z€ pa eOIvovca TAAGVT®ON TO TAATOG LEIMVETOL EKOETIK LLE TO XPOVO.

IdrwocvyvoTNTO EVOG CLGTALOTOG Elval 1| cLYVOTNTA UE TNV OTola, TOANVTOVETAL EAEVOEPA TO CVLOTNUO. XE
o EEavayKasnEV TAAGVTMON 1 GLYVOTNTA TAAAVTOONG Vol 1) GuyvoTNTa TOL dlEYEPTN. To MAdTOG T™NG
eEavayKacpévng Tohdvimong dtatnpeitar otabepd Kot eEapTdTon amd T cLYvOTHTA TOL O1eyEpTN. Otav N
oLYVOTNTO. TOL OlEYEPTN YiVEL 1oM HE TNV 18100VYVATNTO TOV CUGTHHOTOS TO TANTOC TNG TOAAVT®ONG
UEYIOTOTOLEITOL KOl EYOVLE GUVTOVIGUO.

H xivnon mov mpoxvmtel amd T o6OvOeon 0V0 GTADV GPHOVIKAV TUOAUVTOGE®V £EQPTATOL OO TIC
oLYVOTNTES, TA TAATN, TN S1POPE PACNS Kol TIG S1EVOVVGELG TV ETTL LEPOLG OPUOVIKDOV TOAIVTDCEWDV.

A6 T obvbeon 000 aTA®V OPHOVIK®OV TAAAVIOGE®V, TNG 1010 dievduvong Kol cuyvoTnTag oV Yivovtol
YOp® amd TO 1010 oNUELD, TPOKOTTEL ATAT APUOVIKT TOAAVIOOT).

A76 ™ 6VvheoM 600 ATAMV APUOVIKDV TOAAVTIMGE®V, TNG 010G drevfuvong mov yivovtal yOop® amd To 1610 ornpeio
UE GUYVOTNTEG OV SILPEPOLVY TOAD Aly0, TTPOKVTTEL TEPLOSIKTY KiVIGT] TOL TOPOVGIALEL OLUKPOTIINOTA.

H cuyvotnta Tov 010KpoTHRaTOg Eival

f6 :|f1 _f2|
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APAXTHPIOTHTEX

1. Eavaykaopévn ToAGVTOGT KO 10106VYVOTNTA TOAAVTOTY].

Y1epe®OTE GTO £VOL AKPO £VOG EAATNPIOV HEYAAOL UNKOLS £V GO,
Kpatiote v dAAn dxpn tov elatnpiov pe 10 ¥épt oo Apyiote vo
TOAQVIOVETE TO GKPO TOV KpaTdte pe OGO yiverol Mo otabepd pvOuod
(ovyvomta). Aokiudote 10 1010 Yoo SLoPOPETIKEG cuyvotnTeg. o Kdmoteg
oLuvOTNTEG (TOAD HIKPOTEPEG 1 TOAD UEYOADTEPEG TNG 1010GLYVOTNTAG TOV
TOAQVTOTH) TO TANTOG TAAGVIMONG TOV GAOUATOG Elval PIKPO aKOUN KL oV TO
TAOTOC TOAGVI®OOTMG TOL Yeplov givor peydro. o kdmoww ovyvotnta
TOAGVTOONG TOL ¥EPLOV TO TAATOG TOAAVIMGNG TOV GMOUATOG YIVETUL UEYLOTO.
"Exete tdpa eVIOTIGEL TV 13106V VOTNTO TOL TOAOVTOTY.

AoKILIoTE TO 1010 AP0V AVTIKATAGTICETE TO TPMTO CMOUO UE £Vl GALO
7ov €yel pala 1o éva Tétapto g Malag Tov Tpdtov. Tdpa N WrocvyvoTnTa
TOV TOAOVTMTY TPETEL VO EXEL YIVEL TEPITOV OUTAAGIO TNG TPONYOVUEVG.

Yrepteite, Yot SIMAACIAGTNKE 1 13100VYVOTNTA,;

2. YovTovioplg

S

Ty 1.38

[Tapte éva KoLTL AVAYLKTIKOD KOl AOEIIOTE TO TEPLEXOLEVO TOV.
Aogaipéote oAdKANPN TNV TAVE Pdorn tov. Me éva peydio yoAidt kOyte 0TO
TAEVPIKO TOL TOlYWUO EMTE KOTAKOPVOEG AOLPIdEC, TN Lo OITAd otV GAAN.
O1 Aovpideg mpémetl va £xouv 10 1010 TAATOG OAAG dLoPOPETIKE UK (N TPDTN
vo, €xel KOG mePimov ico pe to éva TPiTo TOL VYOLE TOV KOLTIOV KOl M
televtaio mepimov ico pe to dvo Tpita Tov Vwovg). DPpoviicte MOTE Ol
Aovpideg va €xovv oTabepd TAATOC Kot Vo VIAPYEL AVAUESE TOVG £val KPS
OlAKEVO (OTE VO UITOPOVV VO KIVOUVTOL EAEVBEpa Ywpic Vo aKOLUTOOV OTIg
dumhavég Tovg. Ot entd Aovpideg mpénetl va Katalappdvoovy mepimov 10 Hco
NG TAELPIKNG EMPAVELNG TOV KOVTIOV. AKPIPAOC amévavil and v TETOPTN
Aovpida (avTdtopeTpikd) KOWTE Ho ok Aovpida pe to 1010 UnKog pe v
TETOPTY.

®¢ote 0¢ TOAGVTOON TNV TEAELTOIO AOVPIdH TTOL KOWYOTE Kol OElTE
ol0L oo TIG AMmEVOVTL Aovpideg TOAAVIMVETOL PE HEYOADTEPO TAGTOC. [IMG
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Xy. 1.39

EPUNVEVETE TNV TAPATNPNON;

3.

Yvlevypéva eKkpem)

Otav vmdpyel ovvotdOTNTO VO, UETOQEPETAL EVEPYELDL Omd &va

TOAOVTOOUEVO GUGTNUO GE €va GAAO TOTE AéUE OTL Ta OVO GLOTHUATO
Bpiokovtal og 60LevéN. Ado T€To10 GLOTHUAT TOPIGTAVOVTOL 6TO oyfua 1.39
H mepiodog evog ekkpepong egaptdrol uovo amd 10 URKOG TOV GXOW100 TOV
Kot TV enttdyvvon g Papvntoc.. To dvo ekkpeun oto oynue £xovv 1o idto
UKOG OXOWV100, ETOUEVMG TNV 1010 10106V VOTNTO, Kot €ivol GUVOEdEUEVD LE
éva VoL 6TO 0To10 €yovpe TOToBETNGEL Eva PIKPO PBAPOC T.Y. £VOL KOUUOTAKL
ovpua. Koatackevdote tn odtaln. O@éote oe TOAGVI®OON TO eKKPEUES A
OTOUOKPOVOVTOG TO 0Papidlo Tov og devbuvon kabetn and 1o enimedo mov
opifetar and ta dvo exkpeun. [Hopatnpiote v kivnon T@v 600 EKKPEUDOV.
[Ipoomabnote va TEPLYPAYETE EVEPYELKA TO PALVOUEVO.

EPQTHXEIX

AmM appovikn Terldvroon

1.1

1.2

1.3

1.4.1

1.5

‘Eva ooupa dgpévo oty akpn Katokdpueov €ANTHPIOV TOV OTOIoL M

GAAN Gkpn eivol otepemUévn aKAOVNTO, EKTEAEL OmMAN OapUOVIKN
taldvtoon 7wAdtovg A. Edqv  dimhaocidoovpe TtOo  mAATOG  TNG
TAAAVTWOONC, oo 0td Ta LeyEom

o) ouYvOTITO

B) UEYLOTN TOYOTNTA, Dy

v) UEYLOTN EMLTAYVVOT| Cpax

o) otafepd ETOVAPOPAC TNG TAALVTMONG
€) eVEPYELOL TNG TOAAVTOGNG

Ba petapinbovv;

‘Eva ocdpo mov ektedel omAn oapuovikn TaAdvioon Ppioketor

yPOVIKN oTyur] undév otn B€omn eoppomiag. Ilow eivar n apykn Tov
@aon; Attohoynote Vv ondvinon coc. Apkel, Yo Tov VTOAOYIGHO
™G apykne edong, va yvopilovpe t 0éon oty omoio PpickeTon to
OMUO TN YPOVIKN oTiyun undév N ypewdletal vo yvopilovpe Kot v
KatevBuvon Tpog TV omoio Kiveital;

ITowa amd Tig EMOUEVES GYEGELS OVALESH GTN) GLVOMKN dvvaur F mov
OoKelTOL 0€ v OO Kot 6T BT X TOV GMUATOG OVOPEPETUL GE [ia
OTTAT] APLLOVIKT] TOAAVTOON;

o) F=10x B) F=-100x> y) F=-5x §) F =50x"

‘Eva. copo extedel omd apuovikn toddvioorn. Xe mowe 0éon m

TOYOTNTA, 1] EXTAYVVCT KOL 1] GUVOALKT dUVaUN givart:
o) pndév; P) péyom;

SoumAnpmaote TIG TIUEG OV AEITOVV OTOV EMOUEVO TVOKA O OTOI0g
OVOPEPETOL GTNV OTAN APUOVIKT TOAAVTOOT] EVOG COUATOG.
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X U K

0

X 3] 2]
X 4]

A

1.6 ‘Eva copo extelel amin apupovikny toldvimorn pe mepiodo 7. Tn
ypoviky otiyun =0 to oopo Pploketor ot Béon  péyloTng
amopdkpovong (x=A4). Ilowa ypovikn otryun
o) Ba mepdoet Yo mpdTn Popd amd T Béon 1oppomiag;

B) Ba ptdoel ot Béon x = - 4;
v) Ba Eavamepdoet amd n Bon 1oppomiog;
1.7 To duaypappa tov oynuotog 1.40 mapiotdvel v
EMTAYVVON €VOC OMUOTOS TOL EKTEAEL OMAN
OPLOVIKT TOAGVT®OT|, GE CUVAPTNON LE TO YPOVO.
o) IToto onpeio Tov daypaATOC OVTIGTOLYEL OE
4 amopdkpouvon —A4;
t B) 210 onueio 4 Tov SAYPAULOTOS 1] TAXLTNTO
™m¢ TaAdvIoong eivor Betikn, apvntikn 1
Hndév;
Y) Xe TOW OMOUAKPLVOT  OVTIOTOUKEL TO
y. 1.40 onueio 4 Tov drorypappoTog;
1.8 Avo ghampla A kot B kpépovrol katakdpuga pe to va GKpo TOVG

OTEPEMUEVO aKAOVNTO. OTav amd Ta eAedBepa dKpa TOVG KPEUAGOVLE
oopoato pe paleg ma kor mp avtiotowyo (ma > mp), TO ELATHPLO
EMUNKVVOVTOL TO 1010. ATOHOKPOVOLHE Kot To. 600 cmdpate omd ™
0éon 1ooppomiag Tovg Kotd d Kol TO aPVOLUE €AeDBepa, OmMOTE
EKTELOVV amA 0ppoVIK) TaAdvimon. To cuotnua A éxet evépyeia

o) ion pe v evépyeto Tov £xetl 1o cuoTnua B

B) UEYOADTEPT OTO TNV EVEPYELN TOL GLOTNHLATOS B

v) LUIKPOTEPT] OO TNV EVEPYELN TOL GLOTHLATOG B.

o) Agv vmlpyovv emopKn OTOEID YOO VO GLYKPIVOLUE TIC

evépyeleC TV 000 CLGTNUATOV.
EniiéEte ) oot andvinon.

Kokhopo nAeKTPIKAOV TAAAVTOGEOV

1.9

1.10

’ ’ , r , ’ -6
H mepiodog pe v omoia Tohavtdvetol Eva KOKAoUA eivar 3 X 107s,
Tn oty undév o omAIGUOC A TOL TLKVOTN €xel HEYIOTO OeTiKd
@optio. Metd amnd moco Ypovo

o) 0 OTAIGHOC A B0l 0TOKTNOEL LEYIGTO aPVNTIKO (OPTiO;

B) 0 OmAIGHOC A Ba amoktioet Eava péyioto BeTikd @oprio;

Y) 1N Tdon oTov TukveTY Ba yivel undév;

0) 1 EVEPYELD GTO HOYVNTIKO TEDIO TOL Tnviov Oa yivel péylotn;

"‘Evoc goptiopévog mukvmTtic cuvosetal Le 100vikd mnvio o€ KAELGTO

Kokhopo. otl dev ekpoptiletor axapiaio 0 TUKVOTAC;
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1.12

1.13

1.14

1.15

1.16

No cvuminpwbel o emduevoc mivakag, TOL AVOPEPETAL OE &va
KOKA®UO ApEi®TOV NAEKTPIKOV TOAOVTIHDCEWDV.

Us 80x10°J  120x10°7J
Us 50x10° 7 120x10°7J
E 120x10° J

AwBétovpe 300 KUKAOUOTO NAEKTPIKOV ToAovidoemv A kot B. Ot
YDOPNTIKOTNTEG TV TUKVOTOV GTO 600 KUKADUOTO givar ioeg. XT0 oo
1.41 TOpIGTAVETOL TO POPTIO OTOVG TUKVMTES TOV KUKAOUATOV A kot B,
o€ GLVAPTNON UE TO YPOVO. Na GUYKPIVETE TIG TIHEG O) TNG CVTETMYMYNG
TOL TNViov B) TOL PEYIGTOV PELUATOC, GTO. HVO KUKAMUATA.

q

Ty 1.41

Avo xukoporo, LC pe C, =2C, o L, =L, /2 Seysipovion pe my
1o 7Tnyn. No ovykpivete

o) 70 péyoto goptio otov mokvety C,,

B) TNV OMIKT| EVEPYELL TOV TPAOTOL KUKAMLUOTOC,

Y) TNV TEPi0d0 TOL TPMTOV KVKADUATOG,

0) TN HEYIOTN €VTOOT TOL PEVUATOG GTO TPMTO KUKAMLAL,

Ue Ta avtioToyo pey€dn tov deHTeEPOV KUKADUATOG.

Koxkhopa LC extelel niektpikny toddvioon pe cvyvomto 100kHz. Zto
KOKAUO, €YOVHE Tr OvvoTOTNTO VO UETAPAAAOVLIE TO GUVIEAESTN
OVTETAY®OYNG L TOL TVIOL HETOKIVMOVTOG TOV TUPHVE HOAOKOD Gd1pov
7OV VRAPYEL G OVTO. AV LEWMGOLUE TO GUVIEAECTH OVTETOYOYNS TOL
mmviov og L/4, n cuyvotnTa TG NAEKTPIKIG THAAVTMOGCTG TOL KUKAMUOTOG
Oa yiveu

a) 25kHz B) 50kHz y) 200kHz &) 400kHz

INUELDGTE TN COGTI OTAVINOT).

2e KUKMo MAEKTPIKOV TOAUVTOCEMY (QEPOVIE GTIYHIOA0 TOVG OTAL-
GUOVG TOV TTUKVOTH GE EMAPN e Tovg mOAovg pmatapiog 1,5V. To ko-
KA deyeipetar kot ektedel TaAdvtoon. Av 1 01€yepon Tov KUKAMLLO-
TOC YvotTay pe umatopio 3V.

1) 1 OMKT EVEPYELD GTO KOKA®LO Ba Tay
a) nidww B) Outhdola y) TeTpATALGLO
2) TO HEYIOTO pedO 0TO KOKA®Ua Oa jTav

a) toido PB) OowmAdowo y) TETPAMAGGLO

SOUTANP®OCTE TO KEVAL:
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Onwc ong opeinteg pyovikES TOAOVIOOE] 1 KIVITIKY EVEPYEW TOL

GUGTHHOTOC UETOTPENETOL TEPLOGIKA OF ..vvv'vennnen.. KoL 1 OAKN evépyeln
TOV GUGTIHLOTOG OLLTNPELTON, £TGL KO OTIC OLEITEG NAEKTPIKES TOAAVTIMGELG 1|
................... TESIOV UETOTPENETON TEPLOOIKA GE ................. TEOIOL EVAD
TO AOPOIGUA TOUG « o evvveeeveeeenanen

®Oivovca, £hevBepn ko eEavaykacpévi TOAAVTOOT. LOVTOVIGHOG.

1.17  Otav aviavetar o ovviedeotg omdécPeonc o€ €vo TOANVTOOUEVO
GUOTNL, 1) CLYVOTNTO TOAGVTMOTG TOV GLUGTHLUATOC
a) Oc petafdrretor.  P) ovEdvetor y) HEIDVETAL.

EniiéEte to cmoTo.

1.18  Xe pia pBivovsa Taddvimon, n evEpyela TG TOAAVTMONG

o) TOPapEVEL oTaOEPN.

B) UELDOVETOL [LE oTOBEPO PLOLO.

v) UELDOVETOL EKOETIKA LLE TO YPOVO.
o) av&dvetat.

EmiéEte to cmwoto.

1.19  "Evag tolovioTig Tn oTiypn ¢ £xEl evépyela £ Kot TAATOG TOAAVTOOTG
A. H evépyeto mov €yl yAoEL O TOAAVTOTNAG UEXPL TN OTIYUN £, TOV TO
TAATOG TNG TaAGVTOONG £xel Hewwbel oTo oo, ival
o) E/2; B) E/4; v) 3E/4;

EmiéEte to cwoto.
1.20  Xto oynuo 1.42 ¢aivetar 10 Stdypopa. ™G OAKNIG
evépyelag E 000  KUKAOUATOV — MAEKTPIKGOV
TaAavtooewy A ko B, g cuvdptnon pe 1o ypovo. Ot
A TUKVOTEG oTo. OVO  KuKAGpaTe, €ouv v 10w
YOPNTIKOTNTO Kou To. 7vioe Tov 1010 cuvteAeot
t ovtemoyoyc. Ilowo oamd to 600  mapovolalet
UEYOADTEPT OLIKT) OVTIOTAON;
vy 142 1.21 'Eva ocopo ektehel eEavoyKaopévn ToAGVI®OON.
[oeg amd T1g emdOUEVEG TPOTAGELS EIVOL CMOTEC;
o) To TAATOG TG TOAGVTOONG LELDVETOL LUE TO YPOVO.
B) H ovyvotnta tokdvtoong gival ion pe v 1810603 vOTNTA TOV
GLOTNLOTOG,.
Y) To mAdrog ¢ TaAdvTeong eEapTatal omd TN GLYVOTNTO TOV
OlEyEPTN.
o) H evépyeio mov ybvetar AOY®m TV  amocPécemv
OVATANPAOVETOL OO TO SIEYEPTN.
1.22  Koatd 10 cuvtoviopd

o) H 1d1o6vyvotnta Tov Todavio eivol uéylot.
B) H evépyeia tov tohavimt elval péylor.

v) To mAdtog g TaAdvTOoNg eival PHEYLoTO.

o) O1 amdAELEC EVEPYELNG EANYIOTOTOLOVVTAL.

Enilééte ta cooTd.
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wQ

Ty 1.43

NG

@ 1.23

1.24

2 ddtaén mov mapioTdveTon 6to oynua 1.43 to exkpepn 1,2,3, kot
4 kpépovtal and to 1010 oyowvi AB. Av 10 ekkpepég 1 amopoakpovoet
amd ™ 0€om wwoppomiag Tov Kot apedel eAevBepo ekTeAEl TAAAVTOON
ue ovyvotnra /- To oyowi AB eavaykdlel ta vOLOMO EKKPEUN OE
TOAGVTOON. X 7o omd To ekkpepn 2,3 kot 4 To WAATOC TNG
TaAdvtoong Ba sivot o peydro;

Avo mnvia pe ocvvteleotéc ovtemaywyng Ly kot L, eivar tolypéva
YOp® omd ToV 1010 VPNV, LOAaKOD G101pov. To TPMTO GUVOEETOL e
ToKVOT]  yopntkotntag C; Kot To  OgbTEPO  UE  TLKVOTNH
yopntikotrog C. Av popticovpe tov mukvat yopntikotros C; to
ovotnua L;,C; ektelel niektpikn toddvioon. Emedn to mnvio L,
Bpioketon o emaywyikn o0levén e 10 Tvio L,, T0 d€1TEPO KOKAMUA
dleyeipetol emiong o€ TOAAVT®OOTN. XTOV Tivaka 7Tov  okoAovOel
avaypaeOvVTOL SLAPOPES TILES Y1 TNV OVTETOY®YN TOV TNVIMV KOl TN
YOPNTIKOTNTA TOV TUKVOTOV TOV UTOPoVV va, ypnoiporombovy ot
ovo kukAopata. EmAéEte v KatdAAnin TeTpdido. OCTE 1 NMAEKTPIKN
TaAGVT®ON oL Bo EKTEAEGEL TO OEVTEPO KOKAMUO VO Elvar EvTovn.

L1 C] Lz CZ
() 6mH 2puF 5mH 3 uF
B) 4mH 8uF 2mH 16 pF
(yy SmH 6pF 4mH 7 uF
0 6mH 4puF 2mH 8uF

YovOeon TOAOVTOOEMY

1.25

1.26

‘Eva copa kével tTautdypove dvo apUOVIKEG TOAOVTIMGCELS TNG 1010G

oLYVOTNTOG OV Yivoviol Tave otny id1a gvbeia, YOpw amd to id10
onueio. Ta mAGTN TOV TOAOVTIOOE®OVY €lval, avtioTol o, Scm kot 3cm.
Av o1 300 TOAOVTAOGCELG €YOLV TNV 1010, PdoN TOTE TO TAATOG TNg
TOAGVTOONG Tov ekTeEAel TO odpo eivan A=........... EVD av Ot
TOAVTMOOELS £X0VV dlopopd edong 180° to mAdtog g ToAdvVT®ONG
TOV COUATOG Elvan A=..........

‘Eva, odpo kavel Tootdypova S0 apUOVIKEG TOAOVIOOCELS TOV 1010V
T dTovg Kot NG dwag devbuvone. Ot ouyvotnteg f; Kot /> Tov dHo
TOAAVTOCE®V do@EPouy Alyo peta&d tovg. Ioleg and Tig emdpeveg
TPOTAGELG Elvan 0pBEc;

o) To copo extedel amAr 0pLOVIKT TOAGVTOGT).

B) To mAdTog TG TOAGVTOONG LETAPAALETOL LE TO XPOVO.

Y) H péyiotn tiun tov mhdtovg eivon 24.

o) O ypdvog avapeco oe 000 SLOSOYIKEG LEYIGTOTOWOELS TOV
TAdTOVG givor otabepac.

€) O ypovog mov pecolafel avaueco o€ VO  dladoYIKOHS

undeviopotve Tov mAdtovg eEaptdtal amd TN owpopd f7 - f>
KoL LEYOADVEL OTAV 1) SLIPOPA OVTH EAATTOVETOL.
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AmM appovikn Terldvroon

K, 1.27  Kd&Be ehatnpro oto oynua 1.44 €yel o éva Gkpo Tov

OTEPEMUEVO 0€ aKivnto onueio Kot To GAAO TOL
GKpo mPocdeéEVO 010 ompa X. Ot atabepés TV dVo

1.28

1.29

ghompiov eivar K1=120N/m ko1 K,=80N/m. To
ocopo X, el pala m=2kg ot umopel va kwveiton
yopic tp1Béc. Na amodeifete 6T 1 Kivnon mov Ba exteAéoel TO oD
%, av ektpomel amd T 0éom 1ooppomiag Tov &ival OmAY aPUOVIKN
TAAAVTOON Kol VO VTOAOYIGETE TNV TEPI000 TNG TAALVTMOTG.

[An: T=0.27s]

Yopa palog m=2 kg, kavel amin apuovikn tolavtoon. To mAdtog tng

taldvtoong eivor 4=0,5 m. Otav to ocopo améyer amd T 0éom

tooppomiag tov x;=0,3 m n to Ot Td TOV Eivon v;= 4 m/s.

o) Ymoloyiote 11 otabepd D g TaAdVTOOTC.

B) Ymoloyiote 10 HETPO TNG TOYLTNTOG TOV CAOUOTOS OTAV 1)
OTOLAKPVVGT TOV amd T B€om 1ooppomiog ivor x,= 0,4 m.

[An: o) D=200N/m B) v=3m/s]

Xy elevbepn dxpn ehatnpiov kpepdue copo pe ayvootn palo.
Otav anoxatactadel n 10oppomia 1 EXUAKVVOT TOL gAaTnpiov gival
[=2,5 cm. Na vroAoylotel 1 mePiodog TG KOTAKOPLENG TAALVTMONG
7oL Bal KAVEL TO GO, OV TO OTOUAKPVLVOLUE amd TN BEom 16oppomiog
OV KOt T0 apficovpe eredBepo. Aiveton g=10 m/s’.

[Am: 0,314s ]

Hlektpikéc TahavTOGES

1.30

Koklopo nmAekTpik@dv TOAOVTOCE®V OMOTEAEITAL Omd TUKVOTN
yopntikdmrog C=5 pF kot mnvio pHe OLVIEAEOTH OVTETAYMOYNG
L=4x10" H. Na vnoloyloete T ovxvotnto pe TV omoia
TAAOVTAOVETOL TO KUKA®A, av O1eyepOet.
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1.31

[Am: 1126 Hz ]

Kokhopa MAEKTpIK®V TOAOVIOCE®V WHE TUKVAOT YOPNTIKOTNTOG
C=20%10° F xou mnvio avtemayoyic L=5x107 H Sweyeipston o€
taAdvtoon. [ ) d1éyepon Tov KUKAMUOTOC, TN YPOVIKN GTLYUn
UNOEV 0 TUKVMTNG EPYETOL GTIYLLOIO O ETAPT LE TOL TOAOVE TTNYNG
téong V=50 V. Na yphyete 11 GYEGES TOV POPTIOV GTOV TLKVOTN
Kol Tng €VTaomg ToL PEVUATOG OTO KUKAMLO, GE GLVAPTNON HE TO
YPOVO.

[AT: ¢=10" cuv1000¢  i=nul000¢ (SI) ]
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®Oivovces Ko EUVAVOYKOOUEVES TULAVTMOGELS. LUVTOVIGUOG.

1.32

Kokhopo nAEKTpIKOY TOAOVTOGEDY TO OTOI0 OMTOTEAEITOL OTO TUKVIOTH
yopnromrog C=8 X 10° F kot mvio cvvteheoth autemayoynig Li=3 X 10
> H Bpioketon oe emayoyr] oOCEvEN pe de0TEPO KOKAMUO MAEKTPIKOY
TOAOVTAOCEWY, OV OMOTEAEITAL OTO TUKVAOTH UETOPANTAG YOPNTIKOTNTOG
(Cy) ko mnvio cvvtekeot autemayoyic Ly=4x10° H. Av Sieyepdel o
TPOTO KOKAWUO eEavaykaletal o TOAGVToOTN Kol To 0gdtEpo. Na
VIOAOYIoTEL 1] YpnTikdéTTa. C; TOL TPEMEL VO £XEL O TVKVOTAG TOV
Se0TEPOL KUKAMUATOG MOTE 1) TOAGVIWOY] TOL VO €YEL LEYIOTO TAATOG.
BOePNOTE AUEANTEN TV OLUKT OVTIGTOOT] TOV S0 KUKAWMUATMV.

[An: 6X10°F]

Yovleon ToAOVTOOEMY

1.33

1.34

1.35

1.36

‘Eva copo extedel To0TOXpOVO VO OPUOVIKEG TOAOVIOOELS, IE
elonoelg  x; =4 nuUS0t  xouw x, =4 nu(S0¢t —m) (S.I), mov
yivovton oty 1010 dievfuvon kat yopw omd to idto onpeio. [oto eivan

TO TAGTOG TNG TOAGVTOGCTG TOL GMOOTOC,
[An: 0]

‘Eva oopo extelel tavtdHypove 00 OPUOVIKEG TOAOVIDGCES e
egiowoelg, x; =10 NuS0t xov x, =4 NuUS0¢, mov yivovior otV
01 01evBvvon kol yopw amd 1o 1010 onpeio. Ta mAdtn TV dvO
talovtdoemv eival petpnpéva oe cm. Na ypdyete v e&icwon g
OTOUAKPVVONG TNG TOAGVTMOONG, TOV EKTEAEL TO GO,

[An: x=0,14 nu50z (S.1)]

‘Eva copo extelel tovtdypova 600 OPUOVIKEG TOAAVIMOELS, ME
ellohoelg x;, =8 NUSO0TE xou x, =6 NU(S07T — 1) OV YivovTOoL
otV 0o drevbuvon kat yopw amd to 1010 onpeio. Ta TAGT TV dVO
TaAovTdoe®my ivarl petpnuéva oe cm. Na yplwyete TIG oY£CELS TG
TaYOHTNTOG KO TNG EMTAYVVONG TOV GOUATOC, GE GLVAPTNON LE TO
YPOVO Kol Vo VTTOAOYIGETE TNV TTEPT0O0 TNG TOAGVTMOONC TOV.

[Am:U = 3,14 guv50TE (m/s), a = =493 NUSOTE (m/s°),T = 0,04s |

Otov médheton €va S10maGHOV TOPAYEL APLOVIKO X0 TTOL QTAVEL GTO
TOUTavVo Tov aEToY Kot To egovaykdlel va ekteAéost TaAdvTmon. Av
KOAAIoOVUE €vol LIKPO KOUUATL TANGTEAIVNG 0T0 €va OTEAEXOC €VOC
SmMOC®Y, 0l GLYVOTNTEG TOV NY®V OV JNUIOVPYOVVTOL OO TO. dVO
OTELEYT TOV OLOPEPOVY EAGYLOTO. LE OMOTEAECLO TO TOLITOVO VOL EKTEAEL
o ovvOetn ToAdvtoot). Ot GuyvOTNTES TOV NY®V TOL ONLLOVPYOVVTOL
pe avtd Tov TpdTo 610 dmacmv ivon ,=2500 Hz ko 5=2500,5 Hz.

‘Evag dvBpmmog mov akovel 10 domacdv, avTIAapPaveTal v Nyo o

omoioc GAlote “‘ofnvel’” kol dAAote amoktd péyiotn éviaon. Ilotog
glvar o ypovog mov pecoraPel ovipeco o€ SO SLdOYIKOVS
UNdeVIGOVE TG £VTOONG TOL NYOVL;
[An: 25s]

ITPOBAHMATA
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1.37

1.38

1.39

1.40

1.41

Yopa palog m=1kg extedel amhn appoviKn TOAAVTOOTN Le TEPiodo
7=0,27 s. T ypoviKn oTIyUr] Undév T0 COUN OTEYEL ATOCTOOT X=2cm,
and 1 0fon 1ooppomiag Tov, yel TobTNTO O = 0,2\5 m/ s ko1
katevBovetol pog T Béon wwoppomiag. Na ypdwyete Tig oYEGES TOV
dtvouv TV omopdKpLVeN, TNV TOYVTNTO KoL TNV ETLTAYLVOT TOV
GMLOTOG GE GLUVAPTNOT| LE TO YPOVO.

[Am: x:4x10‘2r]uB0t+5—7TB U:0,4UUVB0t+5—nB
[ 6 0 il 6 0

5
=—4 Or+— (SI
a HHQH 6@( ) ]

2v ededBepn dkpn KoTakOpLEOL gdatnpiov, otabepds K=100N/m,
N GAAN GKpn Tov omoiov elval OTEPEMUEVN GE OKAOVNITO onueio,
kpepdpe oopa palag m=1 kg. To coua amopakpivetol Katd d=5 cm
omd T 0éom 16oppoTiag TOL KoL TN GTIYUN UNOEV aprveTal eEAeVOepO.
No vroAoyicete:

o) TN GLYVOTNTA TNG TAAAVTOONG oL Ba eKTEAEDEL.

B) NV aPYIKN GACT OTNV TAAGVTOGN TOL.

v) TN KEYLOTI TOYVTNTO TOV OTOKTA KATA TNV Kiv|oT TOV

0) TN HEYLOT EMTAYLVGT TOV EXEL.

€) ™ HEYeTn OOV 7OV SEXETOL GO TO EANTNPLO KOTA TN

SLapKeLo TNG TOAGVTOGNG TOVL.
Aivetar g=10 m/s”.
[An: o) 5/mHz P) w2 y) 05m/s &) Sm/s® ¢) I5N]

Yopo ektelel amin appovikh ToAdvioon midtovug 4=20 cm pe mepiodo
7=10 s. Tn ypovikn otiyun pndév 10 oouo mePva omd Tn Oéom
wooppomtiag. No vroloyiotel enl mOG0 ¥povo (UEYPL VO EMGTPEYEL OTN
0éom wwoppomiag) 1 anopdkpvven tov Ha sivon peyoddtepn omd x=10cm.
[Am: 10/3 s]

O eunpd6010¢ TPOPLAAKTAPOS EVOS AVTOKIVIITOV GUUTEPLPEPETOAL GOV

WBovikd ghatipio otabepdc K=25%10° N/m.

o) H pala tov oynuoatoc, poll pe tovg emPdteg tov eivan
M=1000 kg. To avtoKivnTo GLYKPOVETOL UETOTIKG UE
akivnto eunddlo, evd Kweitow pe toyvtnre 0=18 km/h.
Ymoloyiote T MEYIOTN OVLOTEP®ON TOL gAaTnpiov —
TPOPLAOKTAPO- KoODG Kot TN  ypovikny Oldpkelo g
oLoTEIPOONG.

B) ‘Evag emPdtng éxer udlo m=60 kg. YmoAoyiote tn péylom
opllovti dvvaun mov wpémelt vo dgytel omd T {dvn
TPHGOEONG, MOTE VO PNV EKTIVOYTEL 0O TO KAOIGHO KOTA TN
dlapketo TG cHYKPOLOTC.

Inueimon: Oa Bewpnoete 6TL KOTA TN OEPKELD TNG GVYKPOLOTG Ol

TPIPEC KOl Ol AVTIOTACELS €ival OUEANTEEG Kot OTL O KIVITHPOC TOL

oYNLLOTOG O AEtToVpYEL.

[An: «) 0,1 m,n/100s, B) 15%10°N]

Axivnto ocopo paloc M=100 g Bpioketon mdveo oe Agio opildvtio
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1.42

1.43

eminedo kol e€lvol mpoodepévo oty dxpn opiloviiov glatnpiov
otabepdg K=300 N/m, 1} GAAn Gxpn TOL OmOiov Elval GTEPEMUEVN
axkAdvnta. BAquoa palag m=20 g, mov kiveitor otn dievBovvon tov
a&ova Tov ghatnpiov pe toyvnTa v=30 M/s, GLYKPOVETUL LE TO GO
M xon cpnvavetol og 0vto. No vToloyicete:

o) TNV KOW1 TaDTNTO OV OTOKTOVV TO 000 COUATO OUECMG
LETA TN GUYKPOLOT).

B) 10 ddotnue wov Ba SlVOCEL TO CLGCOUATOUN, HEXPL VO
GTAUOTNOEL OTUYoia Yo TPOTH QOpd.

Y) ce mOGO YpOVO OmO TN OTWyUn NG OGVYKPOLGNG TO

oLGCOUATOH 00 CTAPATAGEL GTIY O VIO TPDTY POPAL.
H ypovikn didpkela g kpovong Bempeitar apentéa.
[Am: 5m/s,0,1m,3,14%x107s ]

Kokhopo mnAektpikdv  TOAOVIOCE®YV  OMOTEAEITOL OO  TUKVEOTNH
yopnrotrog C=5% 10" F kat mvio pe ouvteleoth avtemayoyne L=10"
H. H avtictaon tov xukAdpotog eivor R=2Q. Ov omMopoi tov
TUKVOTH] €PYOVIOL OTIYUIOi0 GE EMOQN] KHE TOVG TOAOVLE TNYNG
niektpeyeptikng ovvaung E=20V. To xdxlopo oleysipetor Kot
exterel toddvioon. Iloon evépyelo mpémel vo TPOCPEPETAL OVE
nepiodo 610 KOKA®UO MOTE Vo eKTeLEl apeimtn Toddvtoon; Alvetal
OTL 1| CLYVOTNTO TOAAVTWOGCTNG EVOG TETOLOV, [N 100VIKOD, KUKAMUOTOG

8i\/(>uf:L L—Big
2\ LC [RLQO

Inueimon : Oswpovpe 6Tt OAEG Ol AMMAEIEG OPEIAOVTAL OTNV MUIKN
avTioTOoN TOL TOPOLGLALEL TO KUKAMLLAL.
[An: 4nx1077]

Mukvetic yopntikdémtag C=4x10" F goptiletar oe téon V=100 V.
2N GLVEYEWD Ol OMMGHOL TOL GLVOEOVTOL OTO GKPo TNViov e
ovvteheotny oavtemaymyng L=0,9 H xout 10 wOKAOpO eKTEAEl
NAEKTPIKN TOAGVTOON).

o) ITowo givat To PéEYIGTO POPTIO TOL AMEKTNOE O TUKVMOTNG KOTE
™ POPTIOT TOV;
B) IToto eivar T0 POPTIO TOV TLKVMOTH TN GTIYUN TOV 1| EVEPYELL

nAexTpikol mediov 6ToV TLKVOTH &ivar iom pe v evépyela
TOV HayVNTIKOD eSOV 6TO TNVio;

v) [Towa ypovikn otiypn 1 evépyeta NAEKTPIKOD Ttediov yiveto, yio
TPOT POPA, ion HE TNV eVEPYELD HayVNTIKOO 7ediov; XTrypn
undév Bewpeitor n oty OV 0 TVKVOTAG cLVOEHNKE Ue TO
mnvio.

[Am: o) 4%10°C B) 242 x10°C y) 1,52x10°s ]

41



1.44

1.45

1.46

1.47

Kokhopa mniextpikov  tolovidcewv  mepthapPdver  wnvio  pE
ouvtereotn avtemaymyng L=16 mH ka1 mokveTt) yopntikotnTtog
C=4x10" F. Kdnow oty 70 9optio 6tov mukvety eivar g=20 pC
Kol 1) £VTOOT TOL PEVLLOTOG 6TO KOKAMUW i= 25\/5 mA. Iloto eivar 10
UEYIOTO QOPTIO 7OV ONOKTA O TUKVOTNG KATA TNV TMAEKTPIKN
TAAGVTOON;

[Am: 40 uC

Yopa patog m= 2kg extelel TanTOYPOVA dVO APUOVIKEG TOAUVTOGCELG
g duog devbuvong yopm amd to do onueio. O eélomoelg TV
tahavidoewv givar x; =10 nuUS0rE wav x, =5 U507 —m) . Ta

TAATN TV 000 TAAAVIOGE®V Elval LeTpnUEVO O cm.

o) Mo eivoar M otabepd D tng OPUOVIKNG TOAAVTWOGONG 7OV
EKTEAEL TO OO,

B) [Mowa givar 1 evépyela TG TOAGVTOONC;

Y) [Towo eivor to pétpo g TOYXVTNTOS TOL COUATOS OTAV M

OTOLAKPVVGT TOV ivon x=4 cm;
Atveton TT° =10
[An: D=5x%10*N/m, E=62,5], v=34/2,5 m/s ]

To copa T pe pala m xotePaivel yopic tpipéc oto mMAGy0 eminedo.
¥m Paon tov ocvvovid opwlovtio glotiplo otabepdag K mwov
emPpadvvel v opildvtia kivnon tov. H xivinon tov copatog givan
TEAIKA, GTO GOVOAO TG, meplodikn. H kAion tov mAdylov emimédov
glvar @, Kol T0 VYog amd Omov dpyloe Vo koTEPaivel To cdpo /.
YroAoyiote TNV TePiodo NG Kivnong Tov GOUOTOC X.

[Am: 2| 2h2 +7T\/E]
gnu-o K

Koartaxdpoeo ghatipio pe otofepd K=100 N/m £yel 10 kdtm AKPo TOL
TPOGKOMNUEVO OTO OAMEDD. XTO EMAVE (KPO TOL €AaTNpiov &yxel
npocdedel odpa pdlag mi=1 kg, mov 1oppomnel. ActepPo SO GyvmETNG
naloc m, Ppioketon mwhveo omd TO TPAOTO O Ayvwoto VWog A.
Metaxivoope 10 TPMTO COMHC TPO¢ To KAt Kotd /=0,2m kot To
agnvovpe erevbepo, eved TV 1O oty apnvoupe ehebBepo Kot To
Se0TEPO GO

o) No vroAoyicete T0 VYOG 4 Yio TO OTO10 1| GLVAVTNOT TOV OVO
ocoudtov yivetal otn 6€omn 160ppoTiaG TOL TPAOTOV CAOUUTOC.
B) No vroloyicete ™ pudla m, ywo v omoia, LETA TNV KpovoN,

ta. dVo copata Eavayvpilovv oTic apykés Tovg Béoelc (oTig
Béoe1g mov elyav O6tav apédnkay eAehOepa).

v) No vroloyicete To ¥povikd dtdotnpa HETAED 000 d1Ud0Y KDY
KPOVCEMV.

Atvoviar g =10m/s*, m* =10.

[Ar: 0,125 m, 1,26 kg, 0,314 s]
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1.48

1.49

1.50

Yopo palog m= 2kg eivor mpooKOAANUEVO OTNV TAV® GKPY EVOG
KaToKOpVEOL glatnpiov otabepds K=200 N/m xoi icoppomei ot
0éon A. H dAAn dkpn tov elatnpiov cuvdgetal akAdvVNTa 6TO dATEDO.
E&ookdvrtag kamowa petofAnt Katakdpoen dOvaun £, LETAKIVOOLE
TO GOUO TTPOG To KAT® kKatd 0o=20 cm, u&ypt m Béon I' xou to
aenvovpe elevbepo, omdte To s avepaivel uéypt  Béon A dmov
oTiypaio n tayhTnTo ToL Yivetal unoév. Na vroioyicete:

o) TO £pYO0 NG duvaung F.

B) 0 €épyo TG dvvaung tov eiatnpiov yioo TV Kivnon Tov
ompatog, amd t 8éon I' otn Béon A..

Aivetar g=10 m/s”.

[ Am: 4], 8]]

Soua paloc m;=0,45 kg Bdileton katokdpLE and T0 £30.(OC KAl G

vyog A=15 m ocvvavtd évo koupdrtt Eviov palag mp=0,3 kg mwov

Kkpéuetal amo eratnplo otabepic K=12 N/m. Ta 600 codpota petd ™

GVYKPOLGT EVOVOVTOL KOl KIVOOVTOL GV EVAL.

o) Me mowa tayvtnTa Tpénet va PAnbel 1o copa dote, peTd TV
KPOVOT), TO CLUGCOUATOUN Vo, QTAcel pEypL T Béom otnv
omoia To EAATNPLO £XEL TO PVOIKO TOV UNKOC;

B) [Towa givor n péylomn TOYOLTNTO TOV OTOKTA TO GUGCMUATMLLOL
KaTA TNV KAB0do ToV; Metd amd mdso ¥pdvo, amd TN GTIYUN
7oL PBpébnke oV avdTePT BE0T T0 CLGCOUATOLLO ATOKTA TN
UEY1OTN TOYOTNTO,

Afvetar g=10m/s’.

[An: a) 17,6 m/s, B) 2,5m/s, 0,45s]

Y10 Kokhopa Tov oyfpotog 1.46 divovion E=6 V,.R=2Q,1=0,2 x 10~ H,
=0. Apykd o dwakonTNg A givon KAe1oTdC, TO KOKAMUO dlappEETOL
ond otabepd pevua Kor 0 MUKVOTAG elval agoptiotoc. Otav
avoi&ovpe 10 daKOTTN 0 TUKVMOTNG PopTileTal.

o) Eénynote yuwtl gopriletal o TukvmTig;

B) [Towa mpémel va elval N y@PNTIKOTNTO TOL TLKVOTH DOOTE 1|

Téo™M GTOVG OTAMGLOVG TOV va. v vepPet ta 10V

[Am: 18 pF ]
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EYPEXZH THX TAXYTHTAZX KAI THX EITITAXYNXHX
XTHN AIIAH APMONIKH TAAANTQXH ME TO
ATAD®OPIKO AOI'TEMO

Appovikn taAdvtoon eivor 1 guBOypapun kivinon oty omoia M
OTOUAKPLVOT X, TOL COUOTOC omd TN Béom 1ooppomiag divetor amd
ovvaptnon X = Anuwt

H toydtmra evdg odpatog, mov kiveital evBOypapo, Kamowo xpovikn
otryun, givot : U =lim—.
M0 N\t
To 6pro avtod, av VIapyEl, ovopdleTol TaPAY®OYOS TOV X MG TPOG ¢ KOl TO
, . , X
cOUPBOAO TOV givar ?
t

H taydmto v evOg GOUOTOC TOV EKTEAEL OMTAT OPHOVIKT TOAGVT®ON

givat = % =[A4Anucwt] (1.36)

H mapdyoyoc piog ouvBetng cuvaptnong f(g(z)) sivan
[/ (g@)] = f'(g(®) g'(1)

Ol Tapdymyol TV GUVAPTNCEDV HULU KOl oDVU givar

nu'u = ouv u ouVu =-nNlu
apa
[A nuawt] = A nU'ax () = Aw ouvar
kot M (1.36) yiveron v =Aw ouvvwt (1.37)

To ywopevo Aw givar 6tabepod, £xel dSooTdoels ToOdTNTOS Ko KQPAlel T
HEYloTN TOXVTNTO MOV OMOKTAEL TO ohpa. Oftoviag U, =Aw n (1.37)

yivetou : v=v,, oOuVwt

H emtdyvvon evog cdpotoc, Tov Kiveital v0ypopplo, KATolo oTiyun
etvat: a=lim—
To o6po avtd eivor M mopdywyog g TOXVTNTOC ®OC TMPOG TO YPOVO

du
M —).
(ovpPorileton 7 )

a :“:l_Lt’ =[Aw ouvvwrt] = Aw ouv'ex () =-Aw’ nuowt (1.38)

To ywopevo Aw’ givon otadepd, £xel SOGTACELS EMTAVVONG Kot EKOPALEL T
UEYIOTN EMTAYLVOT TOL OTOKTE TO CAOUN KOTA TV Kiviion Tov. AVTIKaBioTdvTag
AW’ =a nax N 0xéon (1.38) maipver v mo cuvnOiopévn g popen

a==a,, NUw
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