
































14 EPIAZTHPIAKOZ OAHIOZ ®YZIKHE B' AYKEIOY

® I'a Tov opuxd xatavalot (avuiotdn)

Kdbe avuotdng napovoidler avtiotaon om 6iodo tov getparog, ne
CTTOTELECPA VO UETUTOETEL TV NAEXTOLAN LOYU TOV TOU TAQEYETUL QIO TNV
oy, oe Bepuomra. (Pp = I*R) Avdhoya Tov iC Eival @uuaypévoc €xe
ue avtiotaon (R) mov tov yaparmeiler. To diho yopaxtnoonxd tov
u€yefog eivan 1) péyiom nAertowy 1oyig mov uoeel va avteEel ywols va
HUTAOTOOPEL.

® [N'o Tov reo xvnTijpa

O NAERTEORLYNTHOOS NETATQETEL TNV NAERTOLKT] EVEQYELU TE UNYCVLKY.
210 e0wTEEXO TOU avarrtiooeTal Bepuiny Loxg Tov opelheTan OV E0W-
teoua Tov avriotaon (P = I71"). Evd n o@éhpn pnyovien woyig vroho-
yileTan and m oyéon Poi™ Pl

AV gutodLoTEl 1) TEQLOTEOP] TOV HVNTI{EA TGTE TO QEVHA TTOV TOV
OLpEEEL YIVETOL PEYLOTO Rt 1) LYV TG TINYHS METATOETETAL EE™ ORORAN-
Qov 0t Bepuint LOYY 0TS AVTLOTATELS TOU KUXAWDUATOC.

Emopgvag E=1_ R ..

Oupicov mwg exeldr] ) OVVOEON TV OTOLXEIWV TOV KURADUOTOS ElVaL
OE OEWA 1) 0K VTIOTOOT TTEORVITTEL (It TO AHQOLON TV ETL PEQOVG
avuotdoewv. Apadi R, =r + R + 1

Téhog 0 ovvieheonic atGdoOONS TOV KIVNTIOA TQOXUMTEL UG TO HAd-

P
onc n = —ML

Zrov mivara 2-1 avaypdgovran Ta pey€0n chav tov tagurdve eElom-
OEMV UE Tt CUUPOAC %OL TIG HOVADES HETONOY|G TOUG.

Ilivaxag 2-1

MéeyeBog Zipporo Movada nétonong
HEA E \%
TMolxy Téom U_ A
“Evtaon petinatoc | A
Eocwtepun avriotaan myrg r Q
Loyvg myng P W
Avtiotaon ratavoadot R Q
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Oepun Loyic 0To E0WTEQLHS TS TINYNHS P, W
Oepur LYV OTOV AVTLOTAT P W
Eowtepuxn aviiotaon xuvvnnjoa r Q
Méeyioto pevpa I . A
ZuvTeAeOTIS ar0d00Tg HivnTHoA n -
‘Ogyava puéronong

1. Apmepdpetpo moh punerg E0WTEQLARS AVIIOTOONG.
2.  Boldpetpo moll peydhng e0wTEQUHIS AVTIOTUONG.

YAlixa

1. Hhextou) mmyn (wratagio) pe daxormr).

2. Aywyol ovvdeonc apeltéag aviiotaonc.

3. Quxdg ratavalowm|s YVOOTIHS avIioTaons.

4. Munpdc NAEXTROXIVITHOUS TUVEXOUS PEVUATOS.

Iepapatixy dtadixaoia

[Tow Eextviioeig ) ovvdeon tov nvrhdpatos ( Ewdva 2-1) Ba petor-
OELg PE 1o foATduETEO THY TAON OTO dAXEa TS TNY1iS. Avt elvaw y HEA g
myrig oov. Zm ovvEyeLa B TPOYWENHOELS 0T CUVOECROADYIT TOU HUKAGD-
ROLTOG.

Xoperdletal mpoooy} OOV TpO0 oUVAEON S TV 0pYavey nétonans. Kau
T 00 €X0VV OUYREXQUEVY] TOMKGTN TN, GMME QaiveTaL amy ewxova 2-1.
Eniong eved 10 aumepdpetpo mapepfdrietan oto wixhopa (civdeon og
oewpd) 1o PohtopeTpo, mov Ba tomoBem|oelg tehevtaio, ouvdéeTal ot
onueia wov B€hovpe va petonbel n tdon (rapdiinin otvdeon).

Ta modta peyedn mov Ba petpnosig elval 1 €viaon Tov PeVIATOS TTOU
duapEéeL To ®Uxhmpa nat 1) ok Tdom g Y. Oo UToEEaELg £ToL Vo
VTOAOYIOELS TV ECWTEQLHY TS AVTIOTOON).

Z1o endpevo Prina meénel va eloot mohl mEooEXTIRGS. Oa TEENEL VL
OTOPATHOELS PE TO. ddyTUAG dov xaL Y oM Alyo yodvo Ty TepLoTRogt
ToV EOVa TOV ®ivnTrpa ({oo-iow yia vo Seig OTo aUTEQOUETEO TV HEYILOT)
T} TOV PEVHATOG). ATO CruTY T HETENON PTOPEIS va voloyioels v eow-
TEQUAY] AVTLOTOON TOU XIVITHOC.

Téhog Ba vrohoyioeig Tov CLVTEAEOT] aIGdOONS TOU “uvnTioC.
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Ewdva 2-1: To oyédo Tov nuxhdpatos 6ray eival xAelotd
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Mehétn YoQurTNOLOTIXNI|S RAUTUANG

NAEXTOLXNS TNV, OMIROV
XATOVOAWTH X0l XQVOTAALO-01600V

2Z1oyot

1. Na meaypatomouoels 1a anapaitnTa XUAAONaTa GOTE VO LETONOELS
Levydoia Tipdv Tdong — VTaong yia va YaedEelg TIg YaQaxTNOLOTIXES
HAPTVAES ANYIS, AVTLOTATY) ®aL dL6dov.

Ewayoyixés yvooeig
e T v nhexrouxn g

ATO €vo mAELOTO ®UXAP PE NAEXTOKY TNy, dandm), dudgogoug
AVTLOTATES koL GEYavVa LETENONG (AUTEQOUETOO HOL BOATOUETEO) ptopo-
HE V0L TTQOUPE T1) XOLOUKTNOLTTUAY) TG KOPUTTOAY.

AvT) TQORUTTEL OO TV ATELRGVION OE ROQTEGLAVE CUCTIC, CUVTETOLY-
HEVOV, CEVydV pe TLES TOARYS TAONG — EVIGONS OV METRLOUVTUL YLOL TIC
SLapopES TIUES TV OVTLOTAOEMY.

H ®oumiln avni Ba mpémer va emvaAnBeter v eElowon

E=U_+Ir
"H abhdg U_ = -rI+E mov eivan mg pop@ns y = ax+f pe a=-r xa
B=E
® I'a tov aviotdry

Adyw g RATAOHEVS TOV TUQOVOLATEL P CUYREXQLUEV avTioTaom
om dLéhevon tou pedparoc.
Kau £80) n yapaxmorotxr tov xaumidn Ba npoxipel and Letyn tiudy
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TAONG OTA GREA TOU HOL EVIUONG..
H nopmidn avt Oa mpémer va emainBetel v elcwmon
V =1IR

® I'a v npvotorho-diodo

AdGym ™mg roraorevig g N diodog mpartnd emitpénet T Siéhevon Tov
oevparog povo meog Ja xatetbuvon. Eropévae ypoewdletar mpoooy omy
oMo TA ROTd T OUVOECHOROYICL.

H yogormowotx) mg mporintel Omme ®al oS TEONYOoUHEVES d0
TEQUTTWOELS amd Cevydoua TV TROG 0T AXO TS %L EVICONC..

‘Ogyava péronong
1. AuepOPETOO TOAT KNG ECMTEQLRIS AVTIOTUONS.
2. Bohtduetpo moll peydaing ECOTEQLRNG QVTIOTAOG

YAixd

1. Hhextoun iy (umatapia) pe doxdrmm.

2. Toogodotnd petaforrduevnc cuveyoic Taomng.
3. Qundg ratavaromic aviiotaong 2092

4. Quundg ratavalotic aviiotaonc 30Q

5. Quundg ratavalomic aviiotaong 4092

6. Aywyol ouvdeonc pe apentéa avtiotoon.

7. Mo wovotarho-diodog

Heipauarixy dradixaoia
® la v YooaxTnoLoTLXY XOPTVAY NAERTOXS TNV

Ba mEEMEL VO MEAYRATOTOWOELS TO ®UXAmpa TS ewmdvag 3-1 €xovrag
oav Iy oov ™V umatapio xol alhdbovrac o xdBe péronon (tdong -
EVIAONS) TOUG avVTLOTATES Vet YapdEeig v ®apmiin V=1(I).

IMpdoeye mowv arhdEelg avuotdm va diaxdmtels my t1pogodooia Tov
HURADPATOC.

Metd Ba moénel va POELS, TO TL TAOLOTAVOUY Ta ONUEL TO|S TOV YO~
PMUATOC UE TOVS AEOVES.
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Ewdva 3-1: To xixhopa na v ydeakn g (aoaxTnoLotixig
HOUTUANG TS ANYIS

Ewdva 3-2: Potoyoagia tns hdreing
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o I TNV yogurTnowoTey Repumvin aviiotdTn

O TEETEL VO TOUYUATOTOVOELS TO ®URMDUG TS Eovag 3-3 €xoviag
oav Ty 0oV 1O TROEOOOTIKG ®at aAhGlovrag oe ®dbe pétonom mmy tdon
va yapdgewg myv xaproin V=1(I).

—+ -

Ewodva 3-3: To xvxdopa yra mv xdoan s yagaxtnoiotixtg
ROWTVANG TOV AVTLOTATY).

Metd Ba mogmeL va POELS TL TAELOTAVEL 1) ®ALOM TOU yorupiuatoc.
e o TV YuarTNOLOTIXT) REUTUAT T1)S ®OUOTAALO-OL6d0V

Oa MEETEL VUL TEUYUATOTOMOELS TO ®UkAmpa g ewdvag 3-4 emhéyo-
vrog Tov aviotdr twv 20Q xou ahhdlovrog oe ®dBe p€ronom v tdom
ané 10 TpoPodoTrs Ba yupdEels my xaumiiny I=£(V).
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Ewdva 3-4: To xindopa yia tnv xdoatn tng uoaxtnowotixis
RAPUTVANGS TN)S dLGdOV.

Zm ovvéyewn Ba aviiotgépelg my mohikdtre g dGdor xon Oa
ndpelg mwdh Levydpla Tdv Tdomg — €vioomg., HOTE Vo EQEVVIHOELS TTMC
ovumeQLpepetan 1) diodog oe avdotpogn molxdmra.

Ewdva 3-5: Kgvotalro-diodog oe pdon
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AmotVntwon (og enimedo)

HayVITIXOV TEOIOV CWANVOELDOVE
ue ™ porbera «payvnTopeTgov»

21oyot

1. Na diamiotdoeig ) dnpuoveyia Tov payviundy duvauxay yoappov
(payvnTiné @aopa) pe GLOEPGOROVY).

2. Na avayvdoelg Ty enayopevn 1G0T 010 payvnTopeTpo (pixpo diegev-
vnTxo anvio) xar va axohovbiioeis Tig payvnrikés duvapunés yoap-
RLEC PETOHVTAS TV TAOT) IOV EiVOL avdAoyn T1|S EVTAOTS TOU HayviTL-
%0V mediov.

Ewaywyixés yvooes

"Evo. owhnvoeldég duappedpevo amd nhextomo pevpa (evorlhaoodpue-
vo) mapdyel payvnuxd medio mov n évraon tov B eivar avdhoyn tov pev-
parog 1.

Edv tortoBemicoupe 1o pund drepevvnuind mnvio mov ouvOgeTon e EVi-
oxuT] %o dpyavo avayvmons oe mV, oe dudgoeg Béoeis natd pixog Tou
GEova Tov cwhnvoedolg Téte oL evOeiEels Tdong and emaywyr E 6a
elval avdroyes ™ SLEQYOUEVNS EVOAMQOOSHEVIS HayVITIKIS QOHS X
ETMOUEVIG UVAROYES TOU PayVITLROU tediov.
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Ewdvo 4-1: Potoypagia Tov xvxhinot aywyov. Avaxgiveta 6pio
o011 pET) ToU T0 dLegevvN TG TNvio.

Zmv ewmdva 4-1 €gouvpe €va ®URAMKO aywyd N OMELQWV HUL OO TOV
GEova Tov 1 meEvd €va 0plovTio duapaves eninedo, (m.y. plexiglass) oto
omolo edv OrOQMIOOUUE OLOEPGOXOVY] Rl OMULOVQYCOUPE HayVITTLXO
medlo pe To xUrhwpa ™mg ewmdvag 4-2 1ote B TpooavatoAobovv oL xdxoL
g owepdorovns ®al Ba cucBnromowjoouy TG payviREg duvapreés
YOUUUES.OTO EMITEDO.

4—| SnajurigeV
A E{ii]
L0
o
19y vC}') v

G)OF
~
Avpaicue
el sy 4——— Bpasmiid nqvin

Ewova 4-2: Zuvdeopodoyia xurivpatog
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‘Ogyava usronong
1. Aigpguvnurd nvio ue evioyum] ®ot ABoATOUETOO

2. Xdpaxog pue vrodapéoelg o cm otov dEova Tov cminvoetdovs.

YAduxd
1.  Kuxhxdg aymydg
"Etowo eninedo and duagavée plexiglass
Metaoynpatoric 12V
PuBponn avtiotaon.

ANTEQGUETEO EVUALXOTOUEVOU QEVUATOG.

2
3
4
5. Boltépetoo evahhoooGpEVOU PEVUATOS.
6
7. Zidbepdorovn

8

Ava@aveég JLMOOTOUETOLRO YT

Hepauatixy dtadixaoia

IMpaypotomoinoe 10 ®URAopa ™S Eeva 2-2. ZHVOETE TOV UETACKNIACL-
noni 12V pe 1o dintvo 220V (v=50HZ).

Pite owdepdorovy) oto opilliviio dagaveg eninedo.

TonoBgmae 2 gUALG YIMOOTORETOLROY XOOTLOU EXUTEQWOEY TOU AEOVKL
10U peydhov mviov (vurhxot aywyou).

O¢éoe oe hewtovpyio To ®ixhwpa ondte amewoviCoviol oto XaeTi oL
HOYVITTURES OUVAURES YOUUUES.

Metaxivnoe 1o uxpo diegeuvnuixd mvio xatd wixog Tov dEova r Tov
w0l aywyol ®ou rkotdypope otov mivara 4-1 tov terpadiov cov ™
peylom xabe gopd emayduevn taon E . Avnjn tdon, mpoodlopiletan og
®dfe B tov dova 1, oTEEPOVTUS TO (UKEG) SLEQEVVNTIXG TINVID HEXOL
™ B0 oV 0 GEOVAS TV Ve YIVEL TAQAMNAOG HE TIC SUVUUMHES YOUUUES
Tov medilov.

T ovvéyela Ba wdvews m yoagu napdotaon E | = f(r).
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IIgoadrogLopdg s €vraong

s Pagutnrag pe tn forjfera
| TOV GTAOU EXROENOVS

21oyot

1. Na mpaypatomoujoels pxpov TAATOVS TaAAVIWOT RE TN Y0101 TOV
amhoy EXHQENOVS.

2. Na pdfeis tov toomo pétonong g entrayvvongs s fapvtnrag pe 1o
TG EXHQENES RAL VA TNV VLOLOYIOELS MELQANATLRA.

Ewoaywyixés yvooeig

Av n eElowon mov diver v megiodo Tov amhol exxpepovs VpwEL oto
TETQAYWVO, DOTE va piyeL 1) pila, mpoxvmrel o yoauuxr eEdptnon peto-
BV g meQLO00U OTO TETRAYWVO HOL TOU PjHOUS TOV EXXQEMOVS. Anhadii:

2
T=2n | L o=
g g

O ataBepds 6pog eivar n ®hion k mg evbeiag Tov yoagiuatog T2=1(1).

‘Ogyava ueronons

1. Kaviévog 1 petpotoavia.

2. XQOoVOueTpo.

w

Motpoyvmudvio.
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Yiixad
Xutooldepevia maparinientinedn Pdom.

Papdo wirovg Im.

“Eva ovvdeopo.

Mua Aafida.

Muro6 oLdeEvio Opatpidlo He TEUITA Yiat Vi TEQHOEL TO VIjcL.

Nnua wixovg 1,2m

- U O

Avo voplopata. (twv 50 ) twv 100A0y)

Ewdva 5-1 Exédro g merpapatixtig hdrakng

Hepauatixy owadixaoia

Oa mdeLg CevydoLa TRV TEQLOOOU KL (ROVS TOV EXKOENOUS OTE VI
YOUQEEELS TV YOOQUXY TATTEOM TO TETEOYWVOL TS TEpLddov T2 cuvap-
TjoeLTov jrovs 1 tov exnpenovc. Arod v xhion k mg evbelag mov Ba mpo-
wpeL Bt VTOAOYIOELS XONOLLOTOLDVTAS TNV OXETN

4n?
k

g:

™mv emudyuvon ms pagitnrog g.
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[Tpdoeke o mhdrog g #dbe Tahdviwang va uny vrepPaiver tig 10 poi-
OEGC.

Zm ovvéyeia Ba vtoroyioelg To OYETIRG % opdhiua ™c Tyic mov Por-
#eg amd my i 9,8m/s? mov eivar 1 ooy paTHy T ™ ETUTAYVVONS TG
BagitnTag Yo to yewypagurd mhdtog tg Athjvas. Oa gxeic éva ®ald amo-
TEAEOPO av To ogdhpa oov dev vrepfaiver To 5%.
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Towotix perérn uvuutmuw tpuwouévuw
- maApov xou u@uovmov RUPATOS, :

Méronon mgs tuxvtmag ouadoong
0L TOU PIXOVE KUUOTOS :

2Toyol

1. Na raparnoroeis tn duddoon evog maipov (hatagayns) mov dHnuove-
YEITOL ®ATA TRV TTOOT) CORATOS TTNV HOERT] EXLPAVELR EVAS VYQOT.

2. Na ®xatavonjoels Ta YaQuxTnolotind peyédn evog agpoviroy xvparog.
(mhdrog, ovyvornra, Tayvtnta duddoong)

3. No duamotaoes Ty VtagEn oTaoipey *Updtev 08 #AEL0T0 YN THG 00-
Mjva xaL va vToloyioeLs TV Ta(UTNTa TOV )0V OTOV UfQa.

Ewoaywyixés yvooeig

Tahpos ovopdletan pia oUvTopun eovird OLaTapoyn OF EVU QUOLAO 1E-
yeBog dmwmg n wieon, 1 ATOPAHQUVOT H.T.A.

Appovins ®ipa eivorl n meptodinn duatapay eves puaoy peyedoug, m.y.
QTOPNAARQUVON ROEIWV, 1) OTOIN AKOAOVOEL PE TO XOOVO NUITOVIRY] KOPUTTOAN,
€yeL Tyt dLddoong, urog ®UPATOC, CUYVOTITA KoL HETAPEQEL EVEQ-
YELOL.

Av &0 ripata Brog ougxvotTog ®ot avitdetwmy xatevfivoeny cupfdh-
hovv téTe oynuartiCetan otdowo xipa. To ®ipa autd Ba oynuatiotel ®ord
UNXOC EVOS OYKOUETOLXOU ®UAVOQOV, Tov Ba €xeL o petafarropevn mo-
odmTa VEQOU.

O ouyvomreg Twv rupdtmv Ba eival oty axovotry meploy. (20Hz -
20KHz) »au Ba mapdyovral and €va peydpomvo mov Ba €xel ovvoeBel e
HL YEVVITTOLI GUVOTITOV 1] HEGM EVITYUTH Qv XELGTETOL.

ZHOTOC 00V EIVOL VO XATAYQGELS T1) CUYVOTITA CUVTOVIOUOT HOL VOl LE-
TEHOELS TO VYOS TG AEQLOE OTHANG oV GYNUaTiETOL OTNY TEQITTOON auTr



EPIAZTHPIAKOZ OAHIOZ ®YZIKHZ B’ AYKEIOY 29

oto owhjva. Tdte Ba €xerg deapd xivnong omy emgpdveld Tov vepos nay ot
Ao 0T0 OTONLO TOV RVAIVOQOV.

Z10 OTAONO ®Upa 1 andotaon deopuot ®owhiag eivan M4, 6ov A 1o wi-
®OG ®UPUTog TOU.

Ewdva 6-1: Zrdowpo nynuxo xvpa (nicon)

Zmv ewova 6-1 €xoupe deapong vivnong ota dio drpa drov cupfaivouy
®at xowhieg mieong. Zro uirog L tov owhijva yweoiv 3 i =L, émov A 10
2

wirog ®iuarog.

Zmv amhovorepn mepintwon ( 1n appovini) oto pixog L tov owhjva B
£yl wijrog niparog 4. Tote Ba €xelg deopd xivong omy empdveLd Tov
VEQOU %o %otkie 010 0TI Tov ®uAivdoou. Anhadi L =3/4. Exeidij n 1a-
XUTNTa € TOU )0V ¢ =Av dmov v 1) ouyvémtd Tov Ba’ (e :

1
L

H oygon avm] eival mg poogric y=ux pue a=c/4. Ané mv xiion g pmo-
peig va vohoyioeLg TV TayinTa ¢ TOL 1j)ou.

c
v=_—"
4

‘Ooyava usronons
1. Oyropetoirdg ®ihvdgoc. “Yyoug 30cm.

2. TevviiToLa axOUOTLRGV TUYVOTIHTWV.

3. Xdporog 1j HETQOTAULVIDL TTOU HETOA e axpiferc Tmm.
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YAixd

1. Alamaoov.
2. Evioyvmic.
3. Aenavn pe vepo.

4. Meydpwvo
5. Kahodua ovvdeong apeintéag aviiotaong.
6. Mund avuureipevo (mty £va roppdtl thaotehivn)

Iewpauatixg oradixaoia

Agnoe 10 HEO aVILREINEVO Va TETEL 0TV EAEVOEQT EmpdveLn
tov veQoU. [Tapationoe 10 PoUVOUEVO KO TEQLEYQOUPE TO ATTOTEAE-
OO OTO TETOAALG Tov.

Mey&gpwvo
Xbparag
Evioxutng O\rr'_i_must PLROC
| kyAr|vdpoc
N Nepo[
Tevuntp o

wUXVOLIOTWV
Ewdéva 6-2: Zyédo tng dhudrakng

2t ouvEyela xTimnoe EAaEA TO OLTTOOMY MOTE VoL TO OLeye(-
QELS.

AroUpno€ 1o oty emupdvela Tov vepov. ITeguéypmpe oto te-
TOAOLO 0OV TOUG KUUATLOROVS TTOU TAQUTNQELS.

2TOV OYROUETOLRO KUALVOQO NG ELROVA 6-2 LLE TN YEVVIITOLO GUYVO-
THTOV %o TOV EVIOXUT QUOULOE TN ouyveTTa ROt TV €VIOT TOU
NYNTLROU RUPATOS.
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MOohic 1) yevvitowa apyioel va Aettovpyel, o 1x0g Tov TapdyeTal
OTO PEYAPWVO UVAXAATUL OTNV ENLPAVELD TOU VEQOU KL EVE) ETLOTOE-
@eL TLOW CVUPAAAEL ' CUTOV IOV EQYETAL ATTO TO UEYAPOVO.

ITpooB€rovtag vepd OTov OYrROUETOLRG ®UAMVIQO EAAOTTOVETOL )
oTijAn TOU A€Qa.. ATO TOV 11}0 TTOV AHOVYETAL YIVOVTOL AVTLANTTTES OL
B€oeLg péyrotg €vraomg Tov 1xov.

[ Ty et oov PETENON oUYXVOTNTOS, TYOoUg OTHANG AEQQ., UN
Baherg xaBOAOV VEQO OTOV RUALVOQO. ZEXIVAVTUS QIO YOUNAES TUYVO-
mreg (200Hz) Boeg ) ovyvomta cuvtoviopov.

Agyoe petd va mpoofétels vepo ato cwMjva. Kdbe gopd va mpo-
onafeic va Bolorerg v oot cuyvomnta ouvroviopov. (1 appove-
%17) péxol 1700Hz. Zvpmijowoe tov mtivaxa 6-1 tov tetpadiov oov xat
®nave ™ yoagun nagdotaon v=f(1/L).

AT6 TNV #AOm TG VTTOAGYLOE TV TAXUTTA TOV AEQQ. ZUYHOLVE TV
ue mv T c=340m/s. Kahéc petorjoeis Ba €xe1g mapeL av 1o ogdi-
na dev Eemepvd 1o 10%.

Ewdva 6-3: Poroygagia tng hidratng.
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Mekétn Tov oVoTIHRATOS (XATAXROQUPO)
ehatijoio pate. Ilgoodiogropnog otaﬂeqag

gharnoiov-faduovounon.
Evepyewaxi) pelérn tov ovotijpatog

210)01

1. Na eEaxoipooerg 6t 1 ETUH®UVON TOV EAATIRIOV EIVOL OVAAO-
M ™S dMivaung wov Tov aoxeitar.

2. Na mgoodiogioerg Tnv oxineotnta k tov eharneiov xar va 1o
paBpovoprjoers.

3. Na magatnerjoets 0t 1) duvapuxr evépyela fapitntag perarps-
METUL OE duvapuxrt] eVEQYELX TEVIONEVOL ELaTnolov.

Eioayowyixés yvooeig

AV anté €va %aTaroQuEpo ehatiolo avaemBouv dradoyind neot-
#nég naleg (my 0,5- 1- 1,5Kg) 1o ehanjoro Oa emunrivetal 6ho rat
Lo oAU, MeTpdvtag T HETOTOMLOY Tov ®ABe popd amd tn B€om
LO0QQOTTAS ¥, WTOQE(S VO RAVELS TN YOUPLXY] TaATTaO TG dtvaung
F ¢ ovvdomon g emuiruvorig tov y, dniady myv F=1(y). Avt O’
vou pa TAdyLo eVBeia Tov (0mg TEQVA %L aIt’ TV apy TV aEovov.
(AuTt6 eEagrdral and 1o EAUTOL0)

H »hiom k mg evBeiog F={(y) mapiotdvel Ty oxAnodmra Tov eha-
mplov.

I'ia. T peTaTEom g MALag o ®EEUAS ®AOE PO and To eha-
ToLo og duvaun, xonowomoinoe m oxéon F=B=mg émov g=9,8m/s:
1 emTdyLVOn TS fagutnTac.
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Av Bemonbel n mpog ta ndtw poed e Betnr] Tote N divoun fo-
ovmrag F; Ba “var Betinn eved n) ddvaun ehaotzdémrag F, apvnmes.
Avto aivetal ®ow oty ewdva 7-1.

(N)

F

b=
w
H

5 0 : : ; "B

Ewova 7-1: Ta duaypappata tng dvvapns fagvtnras F ®ra TS ddvaung
eELaoTIROTTAS F, otovg idwovg dEoves na uvagmp.evn pdta 1Kg.

A6 10 dLAYQUIIA QUTO PITOPE(S Vit VITOAOYIOELS TO HETQO TG [E-
Tafohis 1600 TS duvarig eVEQYELUS EAAOTIRGTNTAS GO0 %Al TNG
duvapng evépyelag fagimrag.

Mo tapdderypa 1o pétpo me petafohrric me duvapric evépyetag
ghaouromrag (Tov divetal and m oxéon AU, =-W_, ) yiatic Oéoeig
Y, 5 ¥, TAQLOTAVETAL QIT6 TO EPPAOGV Y, Y, ZA | EVE) TO HETQO TG UETA-
Boing g duvapnc evépyelag Baguimrag (ov divetat amxd T oyE-
on AU, =-W, ) napiotdvetat and 1o epfadovy,y,T'A.

Zxomog 0OV Elval Vo OUYRQIVELS AUTES TIS OO PeTaPOMES yua Tig
Béoeicy, y, nauy, 6mov y, n peoaio B€on uetaEd Tmv amoporuvoe-
wvy, y,
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‘Ogyava usronong

1. Kataxdpupog ydooxrag wixovg Im. Metpd pe axpifero Imm.

YAixd

1. Xahipdivo omelpoetdég eramijolo wjrovg 22cm

2. Koviro PAgog pe dyxiotoo yio va avoilyel Aiyo Tig amelpeg Tov
eAATNOIOV (HOTE VXL NV AROVPTTOVY PETAED TOVE.

. Bap(d 0.5Kg

. Bapidl 1Kg.

. Papdog Im.

. Kove 0dpdo 20cm pe ouvAeoro yLa Ty avapton Tou eAatnolov.
. Xvtoowepévia BAom Yo ™ omjoLEn mg neyding pdpodov.

. Xerpopda yo ) otiolEn mg edfdou oto toamelL.

O o0 1 N B W

. Zuvdeono ne Mafida doTe va CUYRQUTETUL O {AQURUS HATAHOOU-
@Og %ATM A0 TO TOATECL.

Hepapatixn diadtxaoia

IMoaypatomoinoe ™ dudtaln T avamong Tov eratmolov. Kpe-
HALOE TOV TO RWVIXO Paoldl. ZnNUeimoe TV EVOELEN TOV YAOAR® TOV
AVTLOTOLYEL OTO RATWHTEQO (KOO TOV XWVILXOU PApovg. Ao du o e-
00 TO %WVIKG Pfdoog pali pe to ehanijolo Ba to Bewpelc oav €va 0w-
na %o oo ™ O€om avnj Ba petodg vdbe Qood ™ petaromon). (Be-
O L00REOTUg)

A. Yrohoywopog tng otabepdg tov eharnoiov

Tm ovvéyela weeépaoe dradoynd paleg tov 05 - 1 - 1,5Kg »au
OUUTTMQMOE TOV TTVara 7-1 Tov TETRUOIOV 00V. ME TI TILES TOU ®A-
ve ) yoaguij tapdotaon F =f(y) rnon voAdyioe ) oxdnpdmra tov
ghatolov.
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B. Zvyxgwon tov petafordv tov dvvapxdy evepyeiav pagvtnrag
HOL EAOOTIROTYTAS

Kodmoe 1o Bapid tov 1Kg 10cm mo yapnhd amd m B€on woop-
oomiag. Avti elvar v B€om y, . Agnoé 1o va xnvnBel mpoogyoviag,
OTWE TO APNVELS, VO UMV TOV dWOELS ®AmoLa HHnom meog Ta Tave 1
0¢ ga. ®atw. Métonoe v ratwteen 00 mov @rdvel. Avty elval
n 0éony, . Enavahafe nepunéc gop€g mv taAdviwon moTe va oLyou-
QEVTE(S yia TNV ®atwteEn Beom.

Zuumhjpwoe Tov mivaxra 7-2 Tov tetpadiov cov. Kdve m yoagt-
®1| TORAOTAON TNE EROVAS 7-1. Oa VTOMOYIOELS 0TI CUVEYELD TIC UE-
Taforég e duvaris evEQyeLag Pooumnrag ®ol TS duvaris evép-
Yewag ehaoniromrag yio ) dradpopri tov 1Kg and m B€on y, €mgm
Oamy, .

Mrogeic vo teoPAEYeLs o ox€am HETAED TV OU0 QUTHY TIHOV;

A@oU eVIOTIOELS 0T YOUPLK OOV TAQAOTAON TO UECO Y, THE dLat-
doowicy, v,

EavOrave VITOAOYLOUO TV HETAROAMY TN OUVOULKIC EVEQYELOC
Papimrag row ehaotndmrag yuo ) dadgopn y, v, . Iowa propel va
eivou 1 oy€on PeTaEy Twv OO0 CUTHV TLIWY;

Fxr p

—
=]
piler il

Y:

F,
M TB

Ewdva 7-2: Zyédio tav Béoemv y, y, »a y, Tov ehatneiov.
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| LU

Ewova 7-3: Potoypagia tng newapatixns hdarakne.
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NAPAPTHMA |

TA OEMEAIQAH MET'E®H TOY SI KAI
OI MONAAEX METPHXIHEX TOYZ

A/A PYZIIKO LYMBOAA | MONAAA |ZYNT/®IA
MONAAAZL
METPHIHZ

1 Mijrog LS, r Meter m

2 Mdla M, m Kilogramm Kg

3 Xodvog t, T Second s

4 Hhextowo getna | Ampere A

5  Oeppoduvamxy

Beguo:igaofa T Kelvin K
6  dwrewn €viaom I Candela cd
7 IToodémra ovolag n Mol mol

ITOAAAITAAZIA KAI YIIOITIOAAAITAAXIA
TQN MONAAQN METPHZIHZ TOY SI

HeoBepa | Tvvr/gio | Inuacia Ilpd0epa | Tuvt/gia | Enuooic
Deka da 10! Dezi d 10!
Hekto h 10? Zenti c 102

Kilo k 103 Milli m 103
Mega M 10° Mikro m 10

Giga G 10° Nano n 107
Tera T 1012 Pico p o2
Peta P 1013 Femto f 1015

Exa E 1018 Atto a 1018
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Hopadeiypata yorjons tov npobepdrov

pF  nk ywonuxdmyta
nm  Wnog ®RURATOG
uF  mh xoonuxdmra

mm

amGoTao, SLadQoNY, ATOPEXQEUVO), HETOTAITLON

cm  anGoTaon, SLdQout, ATORARQUVO, HETATOTLON
Km andoraon, Suadpoi, amopdxouvan, petatdmon

Kg udla
MQ

GV  nhi. tdon

Nh. avtiotaon
Mhz ovyvdmna

IIINAKEEX METATPOITHE MONAAQN METPHEHZ

Movadeg pérpnong pijxovg

Movdda Zuvropoypagic | meter, m (SI) mm
AoTpovopurng

HovAadQ AM 1,4960010"!

“Etog pwtde E® 0,94605-10'¢

Parsec pc 3,0859-101¢

Ouhdooo ptht| sm 1.852

Mik m 1.609,344

TNapda yd .0,9144

IT6du ft 0,3048

Ivioa in 0,0254 254
Movadeg pérpnong yeovov

s(SI) min h d

1 1,67-10 2,78:10°° 1,16:10°

60 1 1,67-102 6,94-10*
3,610° 60 1 4,17-1072
8,6410* 1,44:10° 24 1
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Movdadeg péronong pdadag

Movdbda Zuvt/gia Kg (SI) g
Gramm g 103

Tonne t 103

Atopunr) povada

udtag u 1,66057-10-%
MeTond 1apdt kt 2104 0,2
ton ton 1,016047-10°

long ton - 1,016047-10°
short ton 5 0,907185-10°
pound (Aifoa) b 0,45359237

ounce oz 0,02834952
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MAPAPTHMA 2

To Excel 97 eivan éva mpdypappa g microsoft, mov 1o€yel wdtw and
windows 95 1 98 xaw petall dhov avtopatomolel T XAOAEN YOAPURMDY
TOQAOTACEWY ATTO TLG HETONOELS TOV TOU DIVOULE.

ZT0 TOEASELYU TOV OXOAOVBEL EXOVUE ELOGYEL TIS TELQUUATIRES
UETONOELS TS TOITNG EQYAOTNOLUXNG GOXNONS TIG €X0UNE EMEEEQYAOTEL |Ug
TO TOOYQUUUC ROtl EXOVIE HAVEL TLS YOUPIRES TUOUOTAOELS.

Ag dovpe mpdta Tig omjheg dEDOPEVMV TOU TOWTOL HEQOUL.

R(Q) | 1(A) Va (V)
0 0.9 1

20 0,26 5.6

30 0,2 6.2

40 0.16 6.5
1000000 | 0 8

O nerpapaminég Tipeg avayodgovrat omy 21 xan 3" ovjhy. NN my
TeAevTaia T g aveiotaons (IMQ) anhd Balape puo peydin tynj. Sy
TpaypamxdmTa | IYY AErtovpyoioe ywels goptio. Eva yua v oo
T ™ avriotaong (082) vtav ovowaotxd Boayvrurhouévn.

[N va yiverto yodgnua emiéyovue g o onjreg dedopévav mov Oéhovpe
Vo OVOYET{OOVNE. ZTN OUVEYELD A0 TO PEVOU ELOaywmyY] EMAEyoLIE
yodgmpo. Metd Avaomopd XY xal dueomod pe onpeia dedopévav mou
OUVOEOVTOL PE OUOAES YOUUUES. ZUNTANQOVOUILE TIS ETHETES PLE TOUC TiTAOUC
TOV Yoa@ripuatog 1o Twv aEdvay tov. Me 8gE( xhx Tou moviuion o éva
Cevyog CUVIETOYUEVWV XRAAOVUE TN POPPOTOIMON YOUUUNE TAONS.
Emhéyoupe tov yoouuxd timo xat onig emhoyég myv mpofohyj eEiowong
oto yedgnua xor pofok tprg R-tetpdywvo ato yodgmua, tou pog Seixvel
OO0 HOAG AVTATORQIVOVTOL OL TELQUUUTIKES TIHES OTNV YO EE(CWmOon).
( Edw) 0,9964 e dowota 1o 1)

Metd moénel va arohovijoet 1) epunVEle TOU YOUENUATOS.
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v (V)
O AN WA OO - O

XapaktpIoTIKA PTratapiag

il 4
By
g
o 02 04 08 08
I A)

ledgnpa n2-1

—+— Zeipal

| =T papikn (Zepa1)

y = -7,6130x + 7,7746
R- = 0,9964

AxohovBotv oL TIVOXES PE TLG TELQUUATIXES TLUEC TV VITGAOWTMY
TUNRATOV TG GOXNONG KOt OL AVTIOTOLES YOUPIKES TAQAOTAOELS,

2

1A | V(V)
0,145 | 3

0,3 6
0,455 | 9

0.6 12
0,735 | 15
0,885 | 18
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XapaKTmpIoTIKA AvTIOTATH
20 -
15
2.10 . e
e / ‘ ——Tpappikn (Zeipd),
5
v y =20,377x - 0,0961
0 R" = 0,9995
02 04 06 08
1(A)
INodgmpa n2-2

3.

V (V) | I(mA) 1(A)

0,4 0,03 0,00003

0,5 0,3 0,0003

0,6 2.4 0,0024

0,7 20,5 0,0205

0.8 175 0,175

0,85 1150 1,15
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XapakTnpIoTIK KpUuoTaAAoS1050u

14 s
1.2 - 2
1 JELIS o ;
= 0.8 —— Zeipal
=06 ExBenkn (Zeipa)
0.4 ' o
0.2 J y = 3E-09e" %
0 — | R®=0.9955

Iodgmpa n2-3

V(V) | T(nA)
0.2 1
0,6 3

1 5
1.4 8.5
2 10
2,4 12
3 15
4 20
5 25
6 30
7 36
8 41

9 46,7
10 52
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XOPAKTNPICTIKA avacTpo®ng

60 - ——

50 /)’

40
= / s
230 / | —e—Zapdl
T 20 —

10

V)

I'oagmpa n2-4

12
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