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METPHZH TAZHZ

ATTaITOUNEVEG YVWOEIG aTrd TN Bewpia:

Mapdaypagor 1-1.10, 2-5.3, 2-5.4, 2-5.5, 2-5.7

ATTaITOUpEVA OpYyaVA - CUOKEUEG

Tpo@odoTIKd cuvexoUug peupatog (DC)
"evvATPIO OAPATOG XOUNAWY OUXVOTATWYV
AvaAoyIKS TTOAUUETPO

WYneiakd TTOAUUETPO

ATraiToUpeva UAIKA:

Avtiotdoeig R, =1,2KQ, R, =3,3KQ.

EktéAeon Epyaciag

1.

Na TOTTOBETHOETE TO TTOTEVOIOUETPO TTOU PUBWIiCel TNV TAON ££0BOU TOU TPOPO-
OoTIKOU O€ JIa TuXaia BEan.

Na emAéEeTE 0TO avaAoyikd TTOAUUETPO TN CWOTH A&ITOupyia Kal TNV KATAAAN-
An Trepioxn yia va YeTpnOei n péyiotn Tdon TTou PTTopEi va dWaoel TO TPOPOdO-
TIKO.

Na ouvdéoeTte TOV apvnTIKO OKPOJEKTN (HAUPO) TOU TTOAUPETPOU OTOV ApVNTI-
KO aKPOBEKTN TNG £E6O0U TOU TPOPODOTIKOU KAl AVTIOTOIXA TOV BETIKO aKPODE-
KTN (KOKKIVO) OTO BETIKO OKPOBEKTN TNG £50OOU TOU TPOPOSOTIKOU.

AvayvwaoaTe TNV TIUA TNG HETPOUPEVNG TAONG KAl pUBOUIOTE TO BIAKATTTN ETTIAO-
YG TOU TTOAUMETPOU O€ TETOIA TTEPIOXA WOTE N TAon TNV €000 TOU TPOYOdO-
TIKOU va PeTpnOcei pe Tn peyaAuTtepn duvarr akpipeia.

Na KataxwpAOCETE TNV TIKK TNG TAONG OTOV TTivaka 1.
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6. EtmavaAdparte Ta BAuparta 2-5 yia T€00epIg vEEG BECEIG TOU TTOTEVOIOUETPOU, TO
OTT0i0 PUBWICEl TNV TGN £€6O0U TOU TPOPODOTIKOU.

MeTpnBeioa Tiun

a/a Meploxn TTOAUETPOU 160mc (V)

-_—

an | B o i

Mivakag 1

7. Na TTpayuaTOTIOINCETE TO KUKAWWPA TOU OXAUOTOG 1.

Zxnua 1
8. Na emAéEeTe 0TO avaloyikd TTOAUPETPO TNV KATAAANAN TTEPIOXH, WOTE va eE-
TPNBEI N Tdon Tou TPOPODOTIKOU GTO KUKAWWA.

9. Na petpnoete TG Ta0¢Ig V, KOl V, 0Ta AKpa Twv avTioTacewv R, kal R, avri-
oToIXQ.

10. Na eTTIAEEETE TIG KATAAANAEG TTEPIOXEG TOU TTOAUUETPOU WOTE Ol TTAPATTAVW
METPAOEIG VO TTPAYHATOTTOINBOUV HE TN YEYAAUTEPN duvaTr aKpiBEla.

11. Na KaTaxwpAOoETE TIG TIHEG OTOV TTiVaKa 2.
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12. Na dwoeTte oTnv Tdon TpoPodoaiag Tig TIUES 8V, 12V, 16V kai 20V Kal va £TTa-
vaAdBete Ta Brpata 8-11. Na KaTtaxwpoEeTe TIG JETPAOEIS OTOV TTiVAKa 2.

13. ATTO TO €yXEIPIOIO TWV TEXVIKWY TTPOdIAYPAPWY TOU TTOAUUETPOU PBPEiTE TNV
TIMA TNG ECWTEPIKAG AVTIOTAONG YIO TNV TTEPIOXN OTNV oTroiav Tdon 3V PTTopEi
va JETPNOEI Ye TN peyaAuTtepn duvarn akpipeia.

Mepioxn Taon myng | Taon R, | Taon R,
a/a | MoAupeTpou (V) (V) V)
1.
2.
S,
4.
5.
MMivakag 2

14. Na TTpaydaTOTIOINCETE TO KUKAWWA TOU OXAUATOG 2, OTTOU WG TIUA TNG avTi-
oT1aong R va xpnoiyotroin®ei n TTANCIE0TEPN TNG QYOPAS ion TTEPITTOU WE TNV
ECWTEPIKA avVTIOTAGHN TOU TTOAUMETPOU.

Zxnua 2
15. Na ouvdéoeTe TOUG OKPOOEKTEG TOU TTOAUPETPOU OTa onueia A (KOKKIvo) kal I
(Maupo) Kal YeTpeiaTe TNV TAON V,

16. H miuR V- Tou petproare gival idia Pe Tnv avauevouevn; Ze Ti ogeiAeTal n dia-
popd;
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17. Xpnoiyotroinoarte Yn@lakd TTOAUPETPO Kal eTTavaAdBeTe Ta BrAuarta 8-12.

18. MNpayuaToTToIfoaTe T0 KUKAWPA TOU aXuaTog 3.

Zxnua 3

19. EmravaAdBare Ta BApaTa 8-11 kal GUPTTANPWOTE Tov TTivaka 3.

Mepioxn Taon mnyng | Taon R, | Taon R,

a/a MoAUpeTpoU (V) (V) (V)

1.

2.

3.

4.

5.

Mivakag 3

20. Na puBuicete Tn yevvATpIa CAPATOG, WOTE va TTApeTE TACEIS 2V, 2,5V, 4V,
4,5V oe ouxvotnta 1 KHz kai etTtavaAaBare ta Bipata 8-11 kai va GUPTTANpWw-
o€TE TOV TTivaKa 3.
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AZKHZH 2n

METPHZH ENTAXZHZ PEYMATOZ

ATTaITOUNEVEG YVWOEIG ATTd TN Bewpia:

Mapaypagor 1-2.2, 2-5.2, 2-5.4, 2-5.5, 2-5.8

AtraiToUpeva 6pyava - CUOKEUEG

TpPo@odoTIKO GUVEXOUG PEUNATOG
evvATPIO XaUNAWY CUXVOTATWY
AvaAoyiké TTOAUUETPO

Wneiakd TTOAUUETPO

AtraiToUpeva UAIKG

Avtigtaoeig R =1,2K, R,=3,3K, R3=2,2K

ExktéAeon epyaoiag

1. Na TTpaydaTOTTOINCETE TO KUKAWMPA TOU oXAuaToG 1.

Zxnua 1
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2.

7.

EmA£EaTe oTa avahoyikd TTOAUUETPA TTOU Ba XpNOIKOTIOINCETE TN AsiToupyia
METPNONG OUVEXOUG PEUMATOG KAl TN MEYAAUTEPN TTEPIOXN METPNONG.

Na dIakOWeTe TO KUKAWMPO PeTall Twyv onueiwv AM, NO kai MNZ kai va ToTT00¢-
TEIOETE T TTOAUUETPA TTPOCEXOVTAG WATE 0 BETIKOG AKPODEKTNG VO TOTTOBETNBEI
ota onueia A, N kai M avrioToixa evw, o apvnTikog ata M,0 kai Z.

Na eTTIAEEETE Kl oTA TPIa TTOAUUETPA TNV KATAAANAN TTEPIOXT WOTE N AvVTIOTOIXN
TIMA TNG €vTOON TOU PEUPOTOG Va UETPNOET e TN PeyaAuTepn duvarth akpifeia.

Na KaTaxwpnoETE TIG TIMES TTOU YETPIOATE OTOV TTivaka 1.

EmavaoAdparte Ta BApata 2, 4 kai 5 yia 1aoeig Tpogodoaiag SV, 10V, 20V kai
25V.

a/a Mepioxn 1 I Mepioxn 2 I Mepioxn 3 l,

A BE o S A e

Mivakag 1

MpaypaTtotroIoaTe T0 KUKAWPA TOU OXAUATOG 2.

Zxnua 2
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8. Na emAéEeTe oTa TTOAUPETPA AgiToupyia yia TN HETPNON €vTaong EVOANACOO-
MEVOU PEUNATOG KOl oav TTEPIOXT METPNONG TN JEYAAUTEPN duvaTh.

9. Na dlakOWeTe TO KUKAWMPA PETAEU Twy onueiwv AM, NO, MNZ yia va ToTToBeTA-
OETE TA TTOAUMETPOQ.

10. EmmavaAdBarte Ta BApaTa 4 kai 5, yia 1aoeig tpopodoaiag 1,5V, 2V, 2,5V, 3,5V
o710 1 KHz (H kataxwpnon Twv PJETPAOEWV Va Yivel oToV TTivaka 2.)

a/a | Mepioxn 1 I MepioxnA 2 I Mepioxn 3 I

1

2
8.
4
5

MMivakag 2
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NG K

METPHZH ANTIZTAZHZ

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapdypagol 1-2.5, 2-5.5, 2-5.6

ATTaiTOUpEVA OpYyava - CUOKEUEG

TpPo@odOTIKO GUVEXOUG PEUNATOG
MoAUpeTpO

ATraiToUpeva UAIKA:

AvTioTdOEIG

ExktéAeon Epyaciag

1.

Na TpoadiopiceTe Ta XapAKTNPIOTIKA ( TIUA, 10XU, CQAAPQ ) TTEVTE AVTIOTACE-
WV KAl VO CUPTTANPWOETE TOV TTiVaKa 1.

ala Xpwua | Xpwua | Xpwua | Xpwpa | TipA % :ﬁurﬁ 'Qpla TIMAG
1 2 3 4 Q) | o@dAua | cpdAparog | AvtioTaong (Q)
1.
2.
o
4.
8
Mivakag 1

2. EmAéEate Tn AciToupyia péTpnong avTiotTaong Tou TTOAUPETPOU.
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3. BpaxuKuKAWOOATE TOUG AKPOBEKTEG TOU TTOAUMETPOU KAl puBUIcTE TO, WOTE
oTnv KAipaka Twv Qu (Ohm) n BeAdva va deixvel undév.

4. Me avoIKToUG TOUG aKPOOEKTEG TOU TTOAUNETPOU pubuioTe To, WOTE N BeAdva
va deixvel aTeipo.

5. Na ToTT0BeTACETE TOUG OKPOBEKTEG TOU TTOAUPETPOU OTA AKPaA TNG 1" avTioTa-
Ong TTouU avayvwpicate oTo Briua 1.

6. EmAéCate Tnv KATaAAnAGTEPN TTEPIOXN METPNONG WOTE N BEAOVA TOU TTOAU-
METPOU va BpiokeTal ae TTepIox TNG KAipakag Twv Qu TTou o1 evOEiEeIg gival
€UavVAYVwWOoTEG (TTEPITTOU OTO PECO TNG KAIPaAKag) Kal eTTavaAdpaTe Ta BAPATA
3 kai 4.

7. Na kataxwpnoeTe TNV TIPA TG avTioTaong 1 oTov Tivaka 2.

8. EmavaAdparte Ta BAuarta 5, 6 kai 7 yia TIG avTioTACEIS 2, 3, 4 Kai 5.

a/a R (Q)

Ok~ W[N]~

MMivakag 2

9. MpayuartoTroleioTe TO KUKAWWA Tou oxAuaTog 1. 21N Béon Tng R TotmoBeTeioTe
TNV avrtiotaon 1.

2xnua 1
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10. Tig evdeitelg TOU APTTEPOUETPOU Kal TOU BOATOUETPOU VO TIG KATAXWPENROETE
oToV TTivaka 3.

11. Na utroAoyioeTe atmo Tn oxéon R =Y TNV TIMA TNG avTioTaong 1 Kal va Tnv Ka-
TOXWPNOETE TNV OTOV TTivaka 3.

ala V) (MA) @

O |~ IN| =~

Mivakag 3



EPTASTHPIA ¢ 15

AZKHZH 4n

NOMOZ TOY QM (OHM)

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapaypagog 2-3

AtraiToUpEva Opyova GUOKEUEG

Tpo@odoTIKO GUVEXOUG PEUNATOG
IMoAUpETPO

ATraiToUpeva UAIKA:

Avtiotaon R=1K, 500mW
VDR 10mA, 10V.

ExktéAeon Epyaciag

1. Na TTpaydaTOTTOINOETE TO KUKAWWA TOU oXAMATOG 1.

Zxnua 1

2. Na Tpo@od0oTHCETE TO KUKAWMA PE TAoN SV.

3. Na KataxwpAoETE TIG EVOEIEEIS TOU AUTTEPOUETPOU KAl TOU BOATOUETPOU OTOV

TTivaka 1.
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4. Na Tpo@odOTACETE TO KUKAWWPAO Tou oxnuatog 1 ue taoeig 8V, 10V, 12V, 14V,
16V, 18V, 20V, 22V, 24V kai 26V. Na KaTaxwpAOETE TIG AVTIOTOIXEG EVOEIEEIS
TOU QUTTEPOMETPOU KOl TOU BOATOUETPOU GTOV TTivaKa 1.

\ I
V) (MmA)

Mivakag 1

5. Na xapdete TNV KAUTTUAN = f(V). Ti oxAua €xel;

6. Na TTpayPaToTToINCETE TO KUKAWUA TOU OXAHATOG 2.

Zxrua 2
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7. Na KataxwpAoETE TIG EVOEIEEIS TOU AUTTEPOUETPOU KAl TOU BOATOUETPOU OTOV
Tivaka 2.

V) (mA)

MMivakag 2

8. Na dwoete oTn TAG0N TPOYodoaiag Tig TIES 11V, 12V, 13V, 14V, 15V, 16V, 17V,
18V, 19V, 20V ka1 etTravaAdapaTte 1o Brpa 7.

9. Na xapdagete TN KAPTUAN | = f(V). 'EXEl N KOUTTUAN SI0QOPETIKA HOop@r| aTTd
auTA Tou Bripatog 5; Av vai o€ TI o@eiAeTal n diagopd auTn;
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AZKHZH 5n

2YNAEZMOAOTIIA ANTIZTAZEQN ZE ZEIPA

ATTaITOUNEVEG YVWOEIG aTTO TN Bewpia:

Mapaypagog 3-4.1

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTIKO ouveEXOUG PEUPOATOG
AuTTEPOUETPO
BoAtépuetpo

ATraiToUpeva UAIKA:

Avriotaoeig R,.=1K, R,=1,5K, R,=2,2K

ExktéAeon Epyaciag

1. Na TTpaydaToTToINOETE TO KUKAWWA TOU oXAMaTOG 1.

Zxnua 1

2. Na TTapePBAANETE QUTTEPOUETPO PETAEU TwV onueiwv M,N.
3. Eivai o1 evdeiteig Twv dUo apTTrepouETPWY idIES; AV val yIaTi;

4. Na aQaipéoeTe TO AUTTEPOUETPO aTTd Ta onueia M,N kal va Ta BPpaxUKUKAW-
OE€TE.
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5. Na petproete TIg TAOEIG OTA AKPpa Twv avTIoTaoewv R, R, kal R, kai va kata-
XWPNOETE TIG €VOEILEIG TOU BOATOUETPOU OTOV TTivVaKa 1.

Téaon Mnyng I V. |V, |V, Rl_\I/1 RZ:% RB:% Rm:X
(V) (mA) | (V) [ (V) | (V)

Mivakag 1

6. H BewpnTIKA TIPA TNG OMKAG TAONG TOU KUKAWUATOG diveTal atrd Tn ox£on
V=V #V,+V,. ZUPTTITITEl N TIMA QUTA YE TN TTEIPAUATIKA;

7. Am6 1n oxéon R ,=R,*R,*R, utmroAoyioTe Tn BewpnTikn TIA TNG OAIKAG avTi-

otaong. Eival autr) cUp@wvn pe TNV TIEIPAUATIKN (¥) ;
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MAPAAAHAH ZYNAEZMOAOTIIA ANTIZTAZEQN

ATTaITOUMEVEG YVWOEIG AT TN Bewpia:

Mapaypagog 3-4.1

ATTaiTOUpEVA OpyavVa — CUOKEUEG

Tpo@odoTIKd ouveXoUg PEUPOTOG
AuTTEPOUETPO
BoAtouetpo

ATraiToUpeva UAIKA:

Avtiotaoeig R =1K, R,=1,9K, R,=2,2K, 6Aeg 500mW

ExktéAeon Epyaciag

1. Na TTpayuaToTTOINCETE TO KUKAWWA TOU OXAMATOC 1.

Zxnua 1
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2. Na KaTaxwproeTe TIG EVOEICEIC TWV QUTTEPOUETPWY OTOV TTivaka 1.

(mA)

(mA)

(mA)

(mA)

—1<

Mivakag 1

3. Na umoAoyioete Tig TIUEG R, R,, R,, R, Kal va TIG KATAXWPNOETE OTOV TTi-
vaka 1.

4. H BewpnTikn Tipr TNg OAIKNG €vTtaang divetal amo Tn oxéon I=1 +,+l,. ZupTi-

TITEI UE TNV TTEIPOAUATIKA;

1 1
5. AT 1N oXéon R_ =—+—+— uTToAO
oA

R, R,

3

ZUPTTITITEl N BEWPNTIKA AUTH TIUA JE TNV TTEIPAPATIKA (¥j

yioTe TN BewpnTikA TIPA TNG R,
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AZKHZH 7n

AIAIPETHZ TAZHZ

ATTaITOUNEVEG YVWOEIG aTTO TN Bewpia:

Mapaypagor 3-4.3, 3-4.4

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTIKO ouveXoUG PEUPOTOG
BoAtouetpo
QuéueTpo

ATraiToUpeva UAIKA:

AvtioTtdoeig 1K, 500mwW
[PAPUIKG TTOTEVOIONETPO 10K

ExktéAeon Epyaciag

1. Na TTpayhaToTTOINCETE TO KUKAWMA TOU OXAUATOG 1.

Zxrpa 1
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2. Me avoIKTO 10 BIOKOTITN & va PETPNOETE TNV Taon V, ota dkpa g R,

3. Na utroloyioeTe TNV TIPn TNG V,,. ZUMTTITITEI N TIUR TTOU UTTOAOYIOQTE WE EKEIVN
TTOU YETPROATE OTO Briua 2;

4. Alatnpioate Tov dIaKOTITN & aVvOIKTO Kol OUVOECTE WUOMETPO OTA AKPA TOU
POOOTATN. PuBuicaTe TO pOOCTATN WOTE TO WHUOMPETPO VA PETPAEI AVTIOTAON
500Q.

R, (KQ) V, (V)
0,5
1
1,5
5. Na ammoouvoEoeTe TO WHPOUE- 2
Tpo atmd Ta dKPa TOU POOOCTA- 25
TN KQI VO KAEIOETE TO OIAKOTITN ’
5. Na peTproeTe TNV 160N OTA 3
akpa NG R, Kal va kataxwpn- 3,5
OETE TNV TIWA TNG OTOV TTivaka 4
1.
45
6. Na emavaAaBete Ta BAparta 4 E
Kal 5 eTTIAEyOVTAG OTO POOOTA-
N TIg TIKéEG 1 K, 1,5K, 2K, 2,5K, 95,9
3K, 3,5K, 4K, 4,5K, 5K, 5,5K, 6
6K, 6,5K, 7K, 7,5K, 8K, 8,5K, 65
9K, 9,5K. :
7
7. Na xapdéete 1O OdIGypapua 75
V2=f(Rp). 8
8,5
9
g9'5
Mivakag 1

8. Ze moia TN Teivel n V, kabwg n TiPA TNg Rp au&averal; AikaloAoynoare
TNV aTravTnon aag.
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NOTENZIOMETPO

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapdypagog 3-4.5

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTIKO ouveXOoUG PEUPOTOG
BoAtouetpo
Quéuetpo

ATraiToUpeva UAIKA:

MotevoioueTpo 1K
Avtiotdoeig 1K, 100K, 100Q, 500mW

ExtéAeon Epyaciag

1. Na TTpaydaTOTIOINCETE TO KUKAWWA TOU OXAHATOG 1.

Zxrua 1
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Na avoi¢eTe Toug SIOKOTITEG O, Kal O,. ZUVOEDTE TOV £Va AKPODEKTN TOU WHOHE-
TPOU OTO AKPO TOU TTOTEVOIOPETPOU TTOU CUVOEETAI E TOV APVNTIKO TTOAO TNG
TTNYNAS Kail Tov GAAO pe TO dpopéa TOU TTOTEVOIOUETPOU. PuBpioTe To TTOTEVOI16-
METPO WOTE TO WHOPETPO va deixvel 100Q.

Na kAgioeTe Toug BIOKOTITEG O, KaI B, KOI VO KATAXWPAOETE TNV EVOEIZN TOU BOA-
TOMETPOU OTOV TTivaKa 1.

R(Q) Vi(V)
100
200
300
400
500
600
700

800
900

Mivakag 1

EmravaAdBate ta Bripata 2 kal 3 yia TIUEG AVTIOTOONG TOU TTOTEVOIOUETPOU
200Q, 300Q, 400Q, 500Q, 600Q, 700Q, 800Q, 900Q.

Na xapdéete TNV KapTmUAN V=F(R). Ti yop@r| €x€1 N KAUTTUAN; ZxoAidoare.

Na TTpayuaTOTIOINCETE TO KUKAWUA TOU OXMHATOG 2.

Zxnpa 2
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7. Na emavaAaBete Ta BAuata 2, 3 kal 4. Na KOaTaXwpIioeTe TIG JETPAOEIG OTOV

TTivaka 2.

R(Q)

V (V)

100

200

300

400

500

600

700

800

900

8. Na xapdtere Tnv kapmUAN V=f(R). Na ouykpivete 10 didypapuua autd Pe auto

ToU BAMATOG 5. ZXOANIAOTE.

Mivakag 2

9. TpayuaToTrolgicaTe TO KUKAWMPA TOU OXAUOTOC 3.

Zxnpa 3
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10. EravaAdparte ta BripaTa 2, 3 kal 4. Kataxwpnoare TIG JETPHOEIS OTOV TTiva-
Ka 3.

R(Q) V(V)
100
200
300
400
500
600
700
800

900

Mivakag 3

11. Xapda&te TNV KAUTUAN V = f(R).

12. ZuykpivaTe Ta dilaypduuarta mou xapdgarte ota Briparta 5, 8 kar 11. Ti cupTrépa-
opa Byadete yia TNV TIPA TNG AVTIOTAONG TOU TTOTEVOIOUETPOU TTOU Eival KATAA-
AnAo va XpnoIPOTIOINCETE;
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AZKHZH 9n

POOZTATHZ

ATTaITOUNEVEG YVWOEIG aTTO TN Bewpia:

Mapaypagog 3-4.4

ATTaITOUMEVA OpYyaVa - CUCKEUEG

Tpo@odoTIKO ouveXoUg PEUPOTOG
ApuTrEPOUETPO
QuoéueTpo

ATraiToUpeva UAIKA:

MotevoidpeTpo 1K
Avtiotaon 100Q, 1Watt
Avtiotaon 10K, 500mWatt

ExktéAeon Epyaciag

1. Na TTpaydaTOTTOINCETE TO KUKAWMPA TOU oXAuaTOoG 1.

Zxnua 1

2. Me 10 dI0KOTITN & AVOIKTO, VO OUVOEOETE TOV £VA OKPOBEKTN TOU WHOMETPOU
oTOV OpouEa TOU POOCTATN Kal TOV AAANO OTO AKPO TTOU gival OUVOEUEVO JE TO
AUTTEPOUETPO. PubpioTe To pOOOTATN WOTE TO WHOMETPO va deixvel 100Q.
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(o]

Na kAgioete TOV dIa-
KOTTTN © KAl VO KOTa-
XWPAOETE TNV £vOEIEn
TOU OMTTEPOPETPOU
oTov Tivaka 1.

EmravaAaBarte ta BA-
pjata 2 kai 3 puBpi-
ovTag Tnv avtioTaon
Tou poooTdaTn dlado-
XIk& oTa 200Q, 300Q,
400Q, 500Q, 600Q,
700Q, 800Q, 900Q,
950Q.

XapdgaTe TNV KAPTTU-
An I=f(R)

Avoigte TOV OI0KOTITN
O Kal oT0 KUKAwua
TIOU €XETE TTPAYMATO-
TIOINCEl VO QVTIKATA-
OTACETE TNV QAVTIOTO-
on R=100Q ue 10K.

Na emavaAdBare Ta
BAuara 2, 3, 4 kal cu-
MTTANPWOTE TOV TTivVa-
Ka 2.

XapdgaTe TNV KAPTTU-
An I=f(R).

. Na ouykpiveTe TIG U0 KAUTTUAEG.

R(Q)

I (mA)

100

200

300

400

500

600

700

800

900

Mivakag 1

R (Q)

I (mA)

100

200

300

400

500

600

700

800

900

Mivakag 2
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AZKHZH 10n

NOMOZ TOY QM ZE NAHPEZ KYKAQMA

ATraITOUPEVEG YVWOEIG ATTO TN Bewpia:
Mapdypagpoi 2-3, 2-2.1, 3-4.2

ATTaITOUPEVA OPYAVA - CUOKEUEG
MnynR ouvexoug téong E=6V, r=470Q"
BoAtouetpo

ApTtrepOuETPO

ATtraiToUpeva UAIKA:
MpaupIKO TTETEVOIONETPO 1K

Avtiotaon R=1K

ExTéAeon Epyaciag
1. Na petpnoeTe Pe BOATOUETPO TNV TAGN OTOUG TTOAOUG TNG TTNYAG TTOU TTPOKEITAI
Va XPNOIKOTTOINCETE OTAV AUTH OEV TPOPODOTEI TO KUKAWA.

2. Na TTpayHaTOTTOINCETE TO KUKAWWA TOU OoXAUaAToG 1.

Zxrpa 1

*Koivry umrarapia va ouvoebei o€ aeipd e avrioraon 470Q
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10.

11.

Na puBpioTe TO POOOTATN, WOTE TO APTTEPOUETPO Va deixVvel 12mA Kal KaTaxw-
prioete TNV £vOeIEn Tou BOATOUETPOU OTOV TTivaKa 1.

EtravaAdpate 10 Briya 3, WOTE TO QUTTEPOUETPO va Oeixvel dladoxIKd 11mA,
10mA, 9mA, 8mA, 7mA KaI KOTOXWPNOETE TIG AVTIOTOIXEG EVOEIEEIG TOU BOATO-
METPOU GTOV TTivaKa 1.

(mA) (V)

12
11
10

Mivakag 1

Na xapdé&ete Tn kaptroAn V=F£(l). Ti popon €xel;

Na TTpoekTeiveTE TNV TTPONYoUUEVN KAPTTUAN WOTE va TURoel Tov aéova V Kal
VO EKTIUAOETE O€ TTOIA TIMI TAONG QVTIOTOIXEI TO ONUEIO TOUNG.

ZupTritrrel N nign E” pe v iR E 1ou petpicate oto BApa 1; ZxoNidoTe TNV
ammavTnon oog.

MpoekTeiveTe TNV KAPTTUAN Tou BAMATOG 5 WOoTe va Turnael Tov dfova | kai va
EKTIUACETE O€ TTOIA TIMN £VTOONG AVTIOTOIXEI TO ONUEIO TOUAG.

2€ Trola TIA Tdong TNG TTNYAS QVTIOTOIXEN N £vTaon IB;

Me Tn BonBeia Tng oxéong r= IE va BpPeiTe TNV TINA TNG ECWTEPIKAG avTioTaong
NG TMyNg. 6

Na dwoeTe pia Tuxaia TINA ETagU Twv 7mA kal 12mA otn petaBAnTn | TNG oxé-
ongV =E-Ir, nTiun V, TToU BPIOKETE CUUTTITITEI JE AUTHV TTOU TTPOKUTITEI ATTO
10 dIAypappa Tou BANATOG 5.
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AZKHZH 11n

2YNAEZMOAOTIIEZ MHIQN

ATTaITOUNEVEG YVWOEIG aTTO TN Bewpia:

Mapaypagog 3-4.1

ATTaiTOUpEVA Opyava - CUOKEUEG

HAEKTPIKES TTNYEG

H.E.A 3V, ecwTepikng avtiotaong 100Q*
H.E.A 6V, eowTepikng avtioTaong 220Q*
BoAtoueTtpo

AuTTEPOUETPO

ATraiToUpeva UAIKA:

AvTioTtdoeig 1K, 100Q, 470Q, 6Aeg 500mW
ExktéAeon Epyaciag

a) ZuvdeopoAloyia TTNywvV o€ oEIpd

1. Na TTpaydaTOTTOINCETE TO KUKAWMPA TOU OoXAMaTOG 1.

Zxnpa 1

*Koiviy utrarapia va ouvdebei o€ acipd pe avrioraon 100Q kai 220Q) avriotoixa
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Na avoi€te Tov IakOTITN & KAl VO JETPROETE TNV TACH 0TOUG TTOAOUG KGBE TTN-
YNG kaBwg kai Tnv 1aon V,,. Na KatayxwpnaoeTe TIG UETPOEIG OTOV Trivaka 1.

E,(V) | E (V) E, (V) E,(V) E (V)

Mivakag 1

Na utroAoyioete TNV oAkl H.E.A Tng ouvdeopoloyiag atmmd Tn oxéon
E=E +E,+E,+E, . H iyn E 1ToU utroAoyioate GUUTTITITEl e TNV TIUA TTOU PETPN-
oare;

Na kAgioete Tov DIOKOTITN & KAl VA KATAYPAWETE TIG VOEIEEIC TOU AUTTEPOLE-
TPOU KaI TOU BOATOUETPOU.

E-V
AT Tn oxéon r, =—— va UTTOAOYIOETE TNV OAIKI] EOWTEPIKA avTioTaon NG
ouvdeopoloyiag.

Na uttoAoyioeTte Tn BewpnNTIKN TIMA TG ECWTEPIKNAG AVTIOTAONG TNG CUVOECIO-
Aoyiag amo Tn oxéon r  =r +r+r+r,. H TR QuTr GUPTTITITEL PE TNV TIPN TTOU
uttohoyioate oTo BApa 5;

B) Zuvdeon TTnywv TTapdAAnAa

7.
8.

Na TTpayuaToTToIoETE TO KUKAWUA TOU OXMPATOG 2

Me avoIkTo 1O SIOKOTITN & PETPEIOTE TNV TAON PETOEU Twv onueiwy A, B.

KAgioTe TOV D10KOTITN & KaI KATAYPAWTE TIG EVOEIEEIS TOU QUTTEPOPETPOU KAl TOU
BoAtoueTpOU.

E-V
10. ATT6 Tn oxéon o, = —— va TTPOCdIOPICETE TNV TIUA TNG ECWTEPIKAG QVTIOTAONG

NG ouvdeooAoYiag.
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11. H Ty TNG €0WTEPIKAG avTioTaong TG TTAPAAANANG cuvdeGOAOYiOg TTNYWV
1

TTOoU TTPOBAETTETAI ATTO TN Bcwpia diveTal Ao TN ox€on = = T Na uttoAoyioeTe
oA

TNV I, KOI VO GUYKPIVETE TNV TIPN QUTH W TNV TIWA TTou Bpikate oTo Brua 10.

Zxrua 2

y) MIKTA ouvdeopoAoyia TThywyv
12. Na TTpaydoToTToINoETE TN OUVOECoAOYia Tou oXANaTOG 3.

13. Mg avoikTtd 10 dIaKOTITN & va PETPACETE TNV TAON OTOUG TTOAOUG TWV TTHYWV
E,, E,, E, kaBwg ka1 Tnv 10N oTa dkpa 1ng ouvdeopoAoyiag E. Na kataxwpr-
OETE TIG JETPNOEIG OTOV TTiVAKA 2.

E(V) | E,(V) | E,(V) | E(V)

MMivakag 2
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14. Am6  oxéon E=E +E, =E +E, va umoAoyioete Tn TipA Tng H.E.A tou mpo-
BAETTeTON OTTO TN Bewpia. H TiuA TTOU BPAKATE GUUTTITITEI JE TNV TIUA TTOU JETPNA-
oate aT1o BAua 13;

15. Na kAgioete TOV BIAKOTITN & KAl VO KATOYPAWETE TIG EVOEILEIC TOU AUTTEPOE-
TPOU Kal TOU BOATOUETPOU.

Zxnua 3

) . E-V . . . .
16. AT16 Tn oxéon r,, = —— va BPEITE TNV TINA TNG ECWTEPIKAG AVTIOTAONG TNG OUV-
deouoloyiag.

17. H BewpnTiKA TIUA TNG ECWTEPIKAG QVTIOTAONG TNG ouvdeooAoyiag divetal atrd

TN oxéon r,=r+ -l XPNOIUOTIOIEIOTE TNV VIO VO UTTOAOYICETE TNV BEwpNTIKN)
2 r3
TIMA TNG T, KOI OUYKPIVETE TNV TIUA TTou Ba Bpeite ue autrv TTou BprikaTte oTo

BrAua 16.
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NMPOZAPMOIH ®OPTIOY

ATTaITOUPEVEG YVWOEIG ATTO TN Bewpia:
Mapdaypagog 4-4

ATTaITOUPEVA OPYAVA - CUOKEUEG

Mnyn 1adong E=6V, r=470Q (BAétre doknon 10)
AuTTEPOUETPO

BoAtépueTtpo

Quéuetpo

ATtraiToupeva UAIKA:
"pauMIKO TToTEVOIONETPO 1K

ExktéAeon Epyaciag
1. Na mpaypaToTToIgioeTe TO KUKAWWA TOU OXAMaATOGC 1.

Zxnua 1

2. Na kAgioeTe TOV SIAKOTITN TOU KUKAWMOTOG KAI VO PUBUICETE TO POOOTATN WOTE
N €vOEIgn ToUu auTTEPOUETPOU Va gival 4,5 mA. ZTn cuvéxela va avoiteTe To Ola-
KOTITN O KAl HETPAOATE TNV TIP TNG QVTIOTOONG TOU POOCTATN. Kataxwproare
TN YETPNON OTOV TTivaKa 1.
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3. EmavaAdBare 1o BAPa 2 dIadoyIKA yia TIG VOEICEIGC TOU AUTTEPOUETPOU SMA,
5,5mA, 6mA, 6,5mA, 7TmA, 7,5mA, 8mA, 8,5mA, 9mA, 9,5mA.

I R
(mA) Q)

4,5
S
5,5
6
6,5
7
7,5
8
8,5
9
9,5

Mivakag 1

4. Xapdgate TNV KAUTTUAN I=f(R).
5. Ao 10 diaypappa Bpeite yia Toia TiuAR R n éviaon Tou peUpaTog Yivetal JEyi-
oTn. MNMpoadiopicate TNV PEYIOTN TIWA TNG £vTAONG.

6. ZupmimTel n TP NG R JE TNV TIUN TNG ECWTEPIKNAG avTioTaong Tng TNyng; Na
OXONIGOETE TNV ATTAVTNOT OOC.

7. Amo6 mn oxéon I, = Va UTTOAOYIOETE TNV TIUA TNG évIaong yia Tnv OTToia N

E
2R,
I0XUG TTOU TTAPEXEI N TTNYI OTO €CWTEPIKO KUKAWMA YivVETAl PEYIOTN.

2

8. Amo 1n oxéon P, =

va UTTOAOYICETE TN MEYIOTN 1I0XU TTOU TTAPEXElI OTO
€EWTEPIKO KUKAWPA N TNV
P =.....

max
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NAAMOIPA®OZ

O mraApoypd@og cival To 6pyavo Pe To oTToio €ival duvatdv va yivouv opatd Ta
XOPaOoTNPIOTIKA KABWGS Kal 0 TPOTTOG TTou PeTaBaAAeTal pia Tdon. O ouyxpovol
TTAAPOYPAPOI €X0OUV T dUVATOTATA VA OTTEIKOVICOUV dUO OUYXPOVWG TACEIG KAl Va
METPOUV TN diagopd @acng TTou éxouv. O1 TTaApoypd@ol auToi ovopddovtal «Oi-
TTARG DECUNGY.

Ta Baoikd pépn evog ouvnBiouévou TTaApoypd@ou eival:

1. To TPOQYOBOTIKO

2. O kaB0dIKOGG TWARVOG

3. To oUOTNPO TOU CUYXPOVIOUOU Kol OpPICOVTIOG ATTOKAIONG

4. To oUOTNUA KATAKOPUPNG OTTOKAIONG

XpARon Tou TTaApoypd@ou

1. INPUTA
AKPOBEKTNG CANATOG €10000U Yia To KavaAl A (CH-1).
2. AC-CND-DC

21n 8éon AC, n ouvexng ouvioTWOoA TOU CAPOTOG ATTOKOTITETAI ATTO £va TTU-
kvwTh. Z1n 6éon CND o0 akpodéKTng Tou oAuaTog £10600U avoiyel Kai n €ico-
00G TOoU E0WTEPIKOU VIOXUTH yelwveTal. 21n 8éon DC 0 akpodEKTNG Tou Orua-
TOG €10000U CUVOEETOI ATTEUBEIOG PE TOV EVIOXUTH Kal €101 ep@avifovtal OAEG Ol
OUVIOTWOEG TOU ONUATOG £10080U.

3. MODE
CH-1: Epgavietal aTnv 086vn N KUPaTouop®r| Tou uttdpyel oto CH-1.
CH-2: EpgaviCetal aTnv 086vn n KupgaTouop®r| Tou uttdpyel oto CH-2.
DUAL: Epgavitovtal otnv 086vn Kai o1 U0 KUPJOTOUOPPEG.
ADD: EpgaviCetal otnv 086vn 10 GOpOIoHa TwV dUO KUPOTOUOPPWY, TTATW-
VTOG OUYXPOVWG Kal TO BIAKOTITN 24, eugaviletal otnv 006vn n diagopd Twv
KUMOTOUOPQWV.

4. VOLTS/DIV VARIABLE

MOTEVOIOUETPO MIKPOWETPIKAG OTABEPOTTOINGNG TOU TTAATOUG KATA TOV KATAKO-
puUPO agova. ZuvnBwg TTPETTEl va gival oTpappévo oTn 0egidTepn BEon.
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SodpdAonypyy | oluXz
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5.

10.

11.

12.

13.

14.

15.

16.

VOLTS/DIV

O emAoyéag kaBopilel TOoa Volts avTioToixouv o€ KABe TETPAYWVO TNG 000-
vng, epdoov o d1akéTITNG VARIABLE gival oTpappévog TeAeing de€Id.

VERTICAL POSITION

Me 10 KoupTTi aUTO pubuideTal n katakopuen B€on TG déoung oto CH-1.
HORIZONTAL POSITION

Me 1o koupTTi AUTS pubuileTal n opIfovTIa BEGN TNG BEGUNG.

PUSH X5 MAG

Ortav 10 KoupTri TECETAI N 0Gpwaon Xpovou (SWEEP TIME) peyeBuveral 5 go-
PEG.

SWEEP TIME/DIV

O emAoyéag kaBopilel TTOOQ sec avTIoTOIXOUV 0€ KAOe TETpdywvo TnG 08dvng,
epooov o diakotrtng SWEEP TIME/DIV VARIABLE gival oTpappévog TTARpwG
oe€id.

SWEEP TIME/DIV VARIABLE
MMOTEVOIOUETPO PIKPOUETPIKAG OTABEPOTTOINONG TNG TTEPIOGDOU.
EXT.TRIG

Eicodog Tou onpaTtog €wTepIKOU OKAVOOAIGHOU.

CAL

AKPOOEKTNG PUBUIONG TAoNG. Mapéxer TETPaYwVIKG TTaAW6 0,5V ouxvétnTag
1 kHz.

TRIGGERING LEVEL

To kKoupuTTi puBuiCel TN oTABWUN TOU OHPATOG OKAVOAAIOUOU TTOU EAEYXEI TN GAON
TOU OUYXPOVIOPOU woTe va KaBopilstal atrd TToId ONUEio TNG KUPATOPOPPNAS
€10000U Eekivael n odpworn.

AUTO-NORM

21n Béon Auto n odpwon TiBeTal 0¢ KATAOTOAON EAEUBEPNG Kivnong akoun Kai
oTav oTnV €i0000 dev UTTAPXEI OARUA.

SLOPE +,-

Me 10 KOUUTTi auTO €TMIAEYETAI N TTOAIKOTNTA TNG KAIONG TOU OANOTOG GUYXPOVI-
OMoU.

COUPLING

AI0KOTTITNG €TTIAOYAG TUTTOU OUYXPOVIOUOU.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

AC: 2TNV KAvoVviKA Asitoupyia. £’ auTtr Tn 6€o0n 10 CAPG CUYXPOVIGUOU
odnyeital kateuBegiav 0To KUKAWPA GUYXPOVIOHOU.

HF REJ: ‘Eva @iATpo d1éAeuong XaunAwyv cuxXvoTATWV aTTokKOTITEl TNV RF
OuVvIOTWOO TOU CAPATOG CUYXPOVIOHOU.

TV: 21n 6éan autn TV n Video anfpata okavdaAifovTal eUKOAQ.

GND

lciwon

SOURSE

EmAoyéag oruatog ouyXpoviouou.

INT: Ta ofjuarta atd ta KavaAia 1 Kal 2 TTpoaTiBevTal yia oKavOaAIouo.

CH-1: To onua okavdaAiopou TTpoEpxeTal armo 1o CH-1.

CH-2: To oAua okavdaAiouoU TTpoépxeTal atrd To CH-2.

LINE: H AC 160N T1po®0od0ociag XpnoIKOTIoIEITAI AV CAUA CUYXPOVIGHOU.

EXT: To oApa 1Tou uTTGpxel aTov akpodékTn EXT TRIG yivetar oApa
OUYXPOVIOUOU.

POWER SWITCH

AlakéTTnG Trapoxns tng AC 1dong Tpopodoaiag.

FOCUS

To kKoupTri puBpiCel TNV £0TiaoN TNG OECUNG.

INTESITY
To kKoupTri puBiCel TN AauTTPOTNTA TNG BECUNG.

TRACE ROTATOR
A6 Tn Bida auTh PTTOPEi va TTEPIOTPAYPEI TO IXVOG TNG BEGUNG TTOU EP@aViCeTal
oTnv oBévn.

CH-2 POSITION
Me 1o KouuTri puBuileTal n KATAKOPUEPN ATTOKAION TNG KUPOTOPOP®NSG TToU
epapudletal gto CH-2.

PUSH INVERT

Otav 1mecBei TO KOUPTTI N TTOAIKOTNTA TOU OAUATOG TTOU £QapudleTal oto CH-2
QAVTIOTPEPETAL.

VOLTS/DIV
‘1810 Aeitoupyia ye Tnv 5 yia to CH-2.
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26.

27.

28.

29.

30.

31.
32.
33.

Zxnua 2

VARIABLE
‘181a Aeitoupyia pe Tnv 4 yia 10 CH-2.

VERTICAL INPUT
Eioodog yia 1o CH-2.

AC-GND-DC
1810 Aeitoupyia ue TN 2 yia 10 CH-2.

COMP.TEST

Me Tnv TTieon Tou dIakOTITN AAAGCEI N AsIToupyia TOU TTAAPOYPAPOU aTTd EAEYXO
ONUATWY o€ EAeyX0 NAEKTPOVIKWYV dlaTdgewyv. MNa va eAeyxBouv ol nAekTpo-
VIKEG OlaTAEIC 0 peTaywyEég SWEEP TIME/DIV 9 tommoBeteital otn 8éon X-Y
TeAEiwg Oe€IG Kal ouyxpoOvwg o1 BIakOTITEG 2 Kal 28 atn 8éon GND.

Z AXIS
Eicodog eEwTepIKnG dIaPNOPPWaOnG.

AZOANEIA
EMAOIEAZ TAZHZ
EIZOAOZ AC TPOPOAOZIAZ
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ApXIkég puBpicelg

Mpiv atmd K&Be xprion Tou TTOAPOYPAPOU TTPETTEI VA YivovTal oI TTApaKATW PUBui-
O¢IC:

a) Ta tpia koupTd TTOoU eAéyxouv Tn B€an TnG 8éoung (POSITION) oTpépovTal aTn
peoaia B€an.

B) To koupTri TToU €Aéyxel TNV €viaon TnG déoung (INTENSITY) otpépetal oTn pe-
oaia B€on.

y) O di1akotrTng mmou eAéyxel 1o emitredo okavdaAiopou (TRIGGERING LEVEL)
médeTal otn Béon AUTO.

0) O dIakATITNG TToU BETEl O€ AciToupyia Tov TTaApoypd@o TotToBeTEiTal 0TN Bé0N
ON. "Yotepa atoé 20sec 1epitrou ep@avidetal n 0€oun otnv 086vn Tou TTaAUO-
ypagou. Av dev epavioTei N déaun, To KoupTri INTESITY otpépetar de€id £wg
6ToU eupavioBei dEauN.

€) Ta kouutmd 1mou eAéyxouv Tnv eoTtiaon (FOCUS) kai Tnv évraon tng déoung
puBuifovtal WaoTe N dEOUN VA gU@AVICETAl KOTA TO dUVATOV EUKPIVEDTEPA OTNV
0046vn Tou TTaApoypdgou.

ZKavOaAIoNOG

Me Tn cwoTA pUBPIoN Tou OKAVOAAIGHOU ETTITUYXAVETAI N EN@AvIon OTABEPAG KU-
MaTopop®ng aTnv 086vn.

2’ éva ouvnBIoPEVO TTAAPOYPAQPO O OKAVOOANIOHOG EAEYXETAI UE TEOOEPO KOUMTTIA.
AuTd gival Ta LEVEL, SLOPE, SYNG ka1t SOURSE.

SOURSE

Ortav 10 OAMA, TTOU UTTAPXEI OTNV £i0000 TOU TTAAUOYPAPOU OdNYEITAl OTO KUKAW-
Mo ecwTePIKOU ouyxpoviopou (SYNG), 161e 0 okavoaAIoPOG ovouadeTal ECWTEPI-
KOG okavdaAiouos (INTERNAL TRIGGER).

Otav 10 TTpOoNYyoUUEVO GG A GAAO EEWTEPIKO Orjua 0dnyeiTal 0TO KUKAWMPG CUuy-
Xpoviopou péow TnG €100dou EXT TRIG, 16T¢ 0 OKAVOOANIOPOG OVOPALZETAI £6WTE-
pIKOG okavdaAiouog. Otav 1o kouutri SOURSE Bpioketal oTig 6€o¢ig INT, CH-1 n
CH-2 o okavdaAiopdg Tou TTaAPoYpA@ou gival e0WTEPIKOG OKAVOAAIOPOG. OTav To
kouuTri SOURSE 1o1m00€TNn0¢i 0TN 60N LINE 161¢ N AC Tdon Tpo@odoaciag odnyei-
Tl OTO KUKAWHA CUYXPOVIOPOU Kal OTTOTEAET TNV TTNYr TOU OKAvOOAIoHOU.

21n 6éon EXT o okavdaNIopOG yiveTal atTd eEWTEPIKO Oa.
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SYNG

Otav o diakéTTng Bpioketal atn B€on AC n ouvexng ocuvioTwoa (DC) atropovwve-
TAl IO VA gival 0TABEPOTTOINUEVOG O CUYXPOVIONOGS. 2Tn Béon HF REJ éva @iATpo
O1éAeuong xaunAwv cuxvoTnTwy TrepiopiCel Tnv emmidpaacn Tou RF Bopufou oTo
OUyXpoVIoUO. ZTn Béon TV evepyoTrolgiTal éva KATakOpuPo | opIfovTIo KUKAWUG
atmopovwaong yia va eEac@alioBei o auyxpoviouos. H emidoyn TV-V n TV-H yivetai
atroé 1o diakotTn SWEEP TIME/DIV.

SLOPE
O d10KkéTITNG 0N B€0nN + 1 — €TIAEYEl yIA TO ORUa oKavOaAIoUOU avTioToIXa BETIKN

1 apvnTik KAion. Otav o &1aké1TNg SYNG Bpiokeral otn 8éon TV 161 0 OKAVOO-
NOPOG ouyxpovilel To Xpdvo avodou A To Xpovo kaBddou avTioTolxa Tou TTaAuoU.

LEVEL
Ortav 10 koupTri Bpioketal otn Béon AUTO uttdpxel cdpwon akéun Kai 6tav dev

uTTdpXEl ofRua otnv €icodo Tou TTaApoypd@ou. Otav uttdpxel orua otnv €icodo
TOU TTaAPOYPAQ@OU TO KOUUTTi TTPETTEl Va BpiokeTal otn B€éan NORM.

Asgitoupyia X-Y

Ortav o diakoémrtng SWEEP TIME/DIV Bpioketal o” auth T B€0n, 10 oApa oTnv
€icodo Tou CH-2 odnyeital ota TTAaKidIa opIfovTIag atTOKAIONG, VW TO CAUA GTNV
€icodo Tou CH-1 oTta TAakidia katakdépuPng atTOKAIONG.

Mérpnon AC tdong

Ortav mpayuatotroicital yérpnon tédong ol diakomteg VOLTS/DIV VARIABLE kai
SWEEP TIME/DIV VARIABLE otpégpovtal TeAgiwg eI Kal yivovTal ol TTapakaTw
pubuioeig.

AC-GND-DC AC
MODE CH-1
SYNG NORM
SOURSE INT

Ag uttoTeBei TTWG 0TNV 086VN TOUu TTAAPOYPAPOU gU@avifeTal TO Gja TOU OXAMa-
T0G 3.
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Zxnpa 3

AiakoéTTng VOLT/DIV oTn Béon 2V.
AilakétrTng TIME SWEEP/DIV oTtn 6éon 5ms.

a) MAatog 1dong (V) 2% x2DIV=4V

B) Tiun Téong atrd KopuPr) o€ KOPUPN (Vp_p) Z%X4 DIV=8V

V.
Evepyoc iy (V) V. =—2=0,707V
y) Evepyog mipn (V) V,, NG 0

0) Mepiodog (T) T= % x4DIV =20ms

Métpnon dia@opdg daong

O diakomTng SWEEP TIME/DIV mrpétrel va Bpioketal otn 8€on X-Y, Ta U0 oRuaTta
epapudélovtal oTIG £10000UG CH-1 kai CH-2 avTtioToixa, omrote 0TNV 086VN £UPAvVi-

CeTaI N €IKOVA TOU OXNMATOG 4.
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Zxnpa 4

H diagpopd @aong cival n ywvia .
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METPHZH TAZHZ ME TON NMAAMOIPA®O

ATTaiTOUpEVA Opyava - CUOKEUEG

MaApoypdagog
[evvNTpIO OAPOTOS XAUNAWY CUXVOTATWV

ExtéAeon Epyaciag

1.

Na TTpayuaTOTTOINCETE TOUG ATTAPAITNTOUG XEIPIOPWOUC TTOU ava@EépovTal OTIG

ApXIKEG puBuioeIg yia va BEaeTe TOV TTAAUOYPAQPO a€ AcIToupyia.

2. Na B6éoete oTov TTOAPOYPAQO TIG pUBUICEIG TTOU aTTaITOUVTal yIa PETPNoN TA-
ong.

3. ZuvdéoTe To probe oTn eicodo Tou CH-1.

4. Na BéoeTte TO TTOTEVOIOUETPO, TTOU puBUiCel TNV TAON £60DOU TNG YEVVATPIAG
ONPATOG, O0€ HIa TuXaia B€on.

5. ZuvdéoTe To probe oTnv €000 TNG YEVVATPIAG.

6. Na puBuioete Toug diakotTeg VOLTS/DIV kot SWEEP TIME/DIV €101 woTe va
eEM@avioBei aTnv 086vN N KUPATOPOP®H PE TO JEYaAUTEPO duvaTd PEYEBOG.

7. ZUpTTAnpwaoTE TOV TTivaka 1.

VOLTS/ SWEEP T

DIV DIV |V, V) |V, (V) |V, (V) TIME/DIV DIV (sec) f (Hz)

Mivakag 1
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10.
1.

\Y/
Na utrohoyioeTe To TTAGTOG TNG TAONG ATTO TN OXéon V, =—2% Kal va CUMTTAN-
PWOETE TOV TTivaKa 1. 2

Na utroAoyioeTe Tnv evepyo Tipn TNG T@ong amo ) oxéon V = 0,707V, kai va
OUPTTANPWOETE TOV TTivaka 1.

Na uttoAoyiceTte Tn ouxvotnTa aTrd tn oxéon f =%

Na mapete atmd Tn yevvATpIia 9 TACEIS YE TuXaia TTAATN Kol ouxvOTNTEG Kal va
emavaAdpete Ta Bripara 6, 7, 8, 9 kai10.
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METPHZH AIAQOPAZ OAZHZ

ATTaiTOUpEVA Opyava - CUOKEUEG

MaApoypdaeog
"evvATPIO OrpaTog X.2

ATtraiToupeva UAIKA

MukvwTtAcg 0,1 uF, 16V
AvtioTaon 820Q, 500mwW

ExktéAeon gpyaciag

1. Na TTpaydaTOTTIOINCETE TO KUKAWMA TOU oXAUaTOG 1.

Zxrpa 1

2. Na TTpaydaTOTIOINCETE TOUG ATTAPAITNTOUG XEIPIOPOUG TTOU ava@EPOVTAl OTIG
ApXIKES puBuioelg yia va BEoeTe TOV TTAAPOYPAQYO o€ AgIToupyia.

3. Na Béoete oTOV TTOAPOYPAEPO TIG pUBUICEIC TTOU aTTaITouvTal yia HETPpNon Td-
ong.

4. Na ouvdéoeTe 10 €va probe oTn €icodo Tou CH-1 kal To GAAo oTn €i00d0 TOU
CH-2.
5. Na 8¢oete Tov diakoTTn SWEEP TIME/DIV Tou TraApoypd@ou otn 6€on X-Y.

6. Na ouvdéoete 10 probe Tou CH-1 oTnv £€000 TNG YEVVATPIAG, EVW TO probe Tou
CH-2 ota dkpa NG R. Na dwaoeTe 1diaitepn TTPO0OXA WOTE Ol YEIWOEIG KAl TWV
Ouo probe va BpiokovTal aT1o id10 onueio. Av TIG TOTTOBETACETE O€ DIAPOPETIKA
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onueia, To HEPOG TOU KUKAWMOTOG TTOU BpioKeTal avAaueoa Toug Ba Bpaxuku-
KAWOEI.

7. Na puBuioete €101 WOTE N €IKOVA OTOV TTAAUOYPAPO va KaTtaAauBavel 600 10
duvaTtd PeyaAuTePO PEPOG TNG 006VNG.

8. ZuutAnpwoaoTe Tov TTivaka 1.

B
f (KHz) B A nHe = ®

0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5

5,0

Mivakag 1

9. EmavaAafarte pubpifovtag Tnv €€000 TNG yevvATPIag dIadoXIKA OTIG OUXVO-
N1 0,5KHz, 1,0KHz, 1,5KHz, 2,5KHz, 3,0KHz, 3,5KHz, 4,0KHz, 4,5KHz,
5KHz.
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ATKHZH 14n

2YNAEZMOAOTIIA MYKNQTQN ZE ZEIPA

ATTaITOUNEVEG YVWOEIG aTrd TN Bewpia:

Mapdypagol 7-4.1, 9-6.3

ATTaiTOUpEVA Opyava - CUOKEUEG

IevvATpIa orjparog X.2
BoAtouetpo
ApTTEPOUETPO

ATraiToUpeva UAIKA:

MukvwTég 2,2uF, 4,7uF, 10uF, 6Aol 16V

ExktéAeon Epyaciag

1. Na TTpayUaTOTTOINCETE TO KUKAWMA TOU OXAMATOG 1.

Zxnua 1

2. Na kaTtaxwpnoeTe TIG evOEIEEIC TwY opydvwy aTov TTivaka 1.
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3. Na utrohoyiocete Tnv OAIKf €évracon V Tng cuvdeopoAoyiag atd Tn oxéon

V=Vc1+Vc2+Vc3- ZUMTTITITEl N TIUA QUTH JE TNV TIUA TTOU PETPATE;
V,

4. Xpnoiyotroigiote TNV oxéon Xc =TC yia va BpeEite TNV XwpenTIK avTiotaon
KAOE TTUKVWTA KaBWG Kal TNV OAIKR XWPENTIKA avTioTaon Tou KUKAWPaToG. Ka-
TaxwpeioTe TIG TIWEG TTOU Ba BpeiTe oTOV TTiVaKa 2.

1

2nf X
KVWTH KABWG Kal TNV OAIKA prr]TIKéTCr]TG. KataxwpeioTe TIG TINES TTOU Ba Bpei-

5. Xpnoiyotoigiote T oxéon C = yia va Bpeite TN XwpenTIKOTNTA KABE TTU-

TE OTOV TTiVaKO 2.

ImA) | V() | Vo W) | V) | Ve (W)

Mivakag 1

X, (Q) | X, (Q) | X, (Q) | X (Q) | Ci(uf) | C(uf) | C;(uf) | C (uF)

MMivakag 2

6. ATO Tn oxéon %= Ci +é +é va UTToAoYioETE TNV TIMNA TNG OAIKAG (I00dUva-
1 2 3
MNG) XwPENTIKOTNTAG TNG ouvdeopoAoyiag. ZupTitrtel n iuA C 1ToU uTToAOYioaTE

ME TNV TTEIpapaTIKA TIUA C;
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AZKHZH 15n

MAPAAAHAH ZYNAEZMOAOTIIA NYKNQTQN

ATTaITOUNEVEG YVWOEIG ATTO TN Bewpia:

Mapdypagol 7-4.2, 9-6.3

ATTaiToUpEva Opyava - CUOKEUEG

[evvNTpIa ofuaTog X.2
BoAtépueTtpo
ApTTEPOUETPO

AtraiToUpeva UAIKA:

MukvwTtég 2,2uF, 4,7uF, 10uF 6Aol 16V

ExktéAeon Epyaciag

Na TTpayuaToTToINoETE TO KUKAWHA TOU OXMHaTog 1.

Zxrpa 1
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2. Na KataxwpnoeTe TIG eVOEIEEIC TWV 0pydAvwy aToV TTivaka 1.

3. Na utroloyiceTe TNV OAIKA £vTAon TOU pEUPATOG TTOU BIAPPEEI TNV CUVOECUOAO-
yia atroé Tn oxéon |=|C1+|02+Ic3' SUMTTITITEl N TIYA QUTH JE TNV TIUA TTOU PETPATE;

. . A . . .
4. Na xpnoiyotroinoeTe TNV oxéon X = T ylO va BPEITE TNV XWPENTIKH avTioTaon
KAOe TTUKVWTA KABwG Kal TNV OAIKA XwPENTIKA avTioTaon Tou KUKAwuatog. Na

KOTaXWPNOETE TIG TINES TTOU Ba BpeiTe aTov TTiVaKa 2.

1

5. Na xpnoipoTtroifoeTe Tn oxéon C = yIa va Bpeite TN xwpenTIKOTNTA KABE

TTUKVWTH KaBWG Kal TRV OAIKN X(JL)pr]TIKéTCr]TG. Na KaTaxwpAOETE TIG TIUEG TTOU

Ba Bpeite aTov TTiVaKa 2.

| (mA) V) | g (MA) | 1o (mA) |1 (mA)

Mivakag 1

Xe, (Q) | X, (Q) | X, (Q) | X, (Q) | Ci(uF) | C(uF) | Cy(uF) | C (uF)

MMivakag 2

6. ATO TN oxéon C=C, +C, +C; va utroAoyigeTe TNV TIUA TNG OAIKAG (I008UVa-
HNG) XwpnTIKOTNTAG TNG oUVOEoUOoAoYiag. ZupTriTrTel n TP C TToU UTToAOYiCATE
ME TNV TTEIpApaTIKA TIPA C;
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ATKHZH 16n

MIKTH ZYNAEZMOAOTIIA MYKNQTQN

ATTaITOUNEVEG YVWOEIG AT TN Bewpia:

Mapdypagol 7-4.1, 7-4.2, 9-6.3

ATTaiTOUpEVA Opyava - CUOKEUEG

IevvATpIa orfjparog X.x
BoAtouetpo
ApTTEPOUETPO

ATraiToUpeva UAIKA:
Mukvwrtég 2,2uF, 4,7uF, 10uF oMol 16V

ExtéAeon Epyaciag
1. Na TTpaydOaTOTTOINCETE TO KUKAWMA TOU oXAuaTog 1.

Zxnua 1
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2. Na KataxwpnoeTe TIG eVOEIEEIC TWV 0pydAvwy aToV TTivaka 1.

3. Na utrohoyioete TnVv oAk} Tdon V Tng ouvdeopoloyiag amd Tn oxéon
V=VC1+VC2 3=VC1+VC2. ZUMTTITITEI N TIUA QUTH JE TNV TIMA TTOU JETPATE;

4. Na uttoAoyioeTe TNV OAIKHA £€vTOON TOU PEUUATOG TTOU dlappPEEl TO KUKAwHA aTTd
Tn oxéon |l = IC2 + ICS.
. . A . . ]
5. Na xpnoiyotroifoete Tnv oxéon X. = e ylO va BPEITE TNV XWPENTIKH avTioTaon
KABe TTUKVWTA KaBwg Kal TNV OAIKA XwPENTIKA avTioTaon Tou KUKAwuatog. Na

KOTaXWPENOETE TIG TINEC TTOU Ba BpeiTe aTov TTivaKa 2.

6. Na xpnoigomoijoere tn oxéon C= yia va Bpeite TN XwpenTiIKOTNTO

2mf X
KAOe TTUKVWTH KaBWG Kal TNV OAIKA XU)pr]TII((:(')Tr]TG. Na KaTaxwpnoeTe TIG TIUEG

TToU Ba Bpeite oTOV TTiVAKA 2.

LmA) | V(vV) [, mA) [ 1, mA) [ v, (v) [ Ve, (v)

Mivakag 1

X, (Q) | X, (Q) | X (Q) | X (Q) | Ci(uF) | C(uF) | Ci(uF) | C'(uF)

MMivakag 2

*

C,-(C,+Cy)
C,+C, +C;
MNG) XwpnTIKATNTAG TNG OUVOECHOAOYiag. ZupTriTrTel n TP C TToU uTToAOYiCATE

7. ATO6 Tn oxéon C= Va UTTOAOYIOETE TNV TIPNA TNG OAIKAG (I00dUVa-

ME TNV TTEIpapaTiki TR C”;
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AZKHZH 17n

KYKAQMA EKOOPTIZHZ MYKNQTH

ATTauToUPEVEG YVWOEIG ATTO Th Bswpia:

Mapaypapog 10-1

ATTaiToupeva 6pyava - CUOKEUEG

Tpo@odoTIkO Z.P.
BoAtouetpo
XPOVOUETPO

ATraiToUpeva UAIKA:

Avtiotaon 10MQ
MukvwTAg 10pF

ExktéAeon Epyaciag

1. Na TTpaydaTOTTIOINCETE TO KUKAWMA TOU oXAuaTOG 1.

Zxnua 1

2. Na puBuioete 10 TPoQOdOTIKO Z.P o1 10V. AvoigeTte Tov O10KOTITN 8. ZUVOECETE
TOUG OKPODEKTEG TOU TPOPODOTIKOU OTA AKPA TOU TTUKVWTH).

3. Alatnpwvtag Tov dIoKOTITN & AVOIKTO VA ATTOOUVOECETE TO TPOPODOTIKO. Na
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KAgioeTe TOV BIAKOTITN © KaI CUYXPOVWG Va apXioeTe TNV xpovouétpnon. Kara-
ypaweTe KABe 15 sec Tnv £VOEIEN TOU XPOVOUETPOU OTOV TTivaka 1.

4. Xapdagete TNV KauToAn V =f(t).

5. Na xpnolyotrolgioete TO TTPONYOUUEVO BIAYPAPUA VIO va TTPOCDIOPICETE TToIA
XPOVIKI OTIYUN N TG0N oTa dkpa Tou TTUKvwTn yivetal V =3,68V. Autr n xpovi-
KA OTIyUR €ival Trepitrou ion he T otaBepd Xpodvou T=RC. H Ty auti ouuTri-
TITEI JE TNV TIKI TTOU TTPOCOIOPICETAI OTTO TA OTOIXEIN TOU KUKAWMPATOG; ZXOAIA-
oTE.

t(s) Ve (V)
15
30
45
60
75
90
105
120
135
150
165
180
195
210
225
240
255
270
285

300

Mivakag 1
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6. 2710 KUKAwua Tou oxAuaTog 1 avTikaoThoe Tnv avriotacn 10MQ pe dGAAn 100
MQ.

7. EmavaAdBate 1a BApara 2, 3, 4, 5 KAl va KATAXWPNOETE TIG JETPACEIG OTOV
TTivaka 2.

t(s) Ve (V)
15
30
45
60
75
90
105
120
135
150
165
180
195
210
225
240
255
270
285

300

MMivakag 2

8. T16T1e 0 TTUKVWTAG EKPOPTICETAI YPNYOPOTEPQ; ZXONACETE.
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ATKHZH 18n

2YNAEZMOAOTIIA NMHNIQN ZE ZEIPA

ATTaITOUNEVEG YVWOEIG AT TN Bewpia:

Mapdypagol 8-5.1, 9-6.2

ATTaiTOUpEVA Opyava - CUOKEUEG

IevvATpIa orfjparog X.x
BoAtouetpo
ApTTEPOUETPO

ATraiToUpeva UAIKA:

Mnvia 2,5mH, 5mH, 10mH pe wuikA avriotaon 1,5Q.

ExktéAeon Epyaciag

1. Na TTpaydaTOTTOINCETE TO KUKAWMPA TOU oXAuaTOG 1.

Zxrpa 1
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Na KataxwpAoEeTe TIG EVOEIEEIS TWV OpYAGVWY OTOV TTivaka 1.

Na utroAoyioete TNV OAIKR Tadon V TNG cuvdeopoAoyiag atrd Tn oxéon
V= VL1+ VL2+ VL3, SUUTTITITEl N TIUA QUTA PE TNV TIUN TTOU PETPATE;

Na XpNOIYOTTOINCETE TNV OXEON X, = % yia va BPEiTe TNV ETTAYWYIKA aVTioTa-
on K&Be TTnviou KABWG Kal TNV OAIKN ETTAYWYIKI AVTIOTAON TOU KUKAWUATOG.
Na KataxwpAoEeTE TIG TIUEG TTOU Ba BpeiTe oTOV TTivaKA 2.

. , _ X . ,
Xpnoiyotroinoare T oxéon L = - yIa VO BPEITE TOV CUVTEAEDTH QUTETTAYW-
m
YNG KGBE Trnviou KaBWG Kal Tov OAIKO CUVTEAEDTH AUTETTAYWYNAS. Kataxwpn-

oaTe TIG TIWEG TToU Ba BpeiTe oTOV TTivaKka 2.

I (mA) V (V) VI_1 (V) V|_2 (V) VI_3 (V)

Mivakag 1

XL1(Q) XLZ(Q) XL3(Q) X (Q) | Ly(mH) | L(mH) | Ly(mH) | L'(mH)

MMivakag 2

6. AmO Tn oxéon L =L, +L, +L, va uttoAoyioeTe TNV TIur| Tou oAikoU (I008Uvapou)

OUVTEAEOTA QUTETTAYWYNS TG CUVOECUOAOYIAG. ZUMTTITITEI N TIUF L TTOU UTTOAO-
yioaTe Ye TNV TTEIPAPATIKA TIUA L ;
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NMAPAAAHAH ZYNAEZMOAOTIA MHNIQN

ATTaITOUNEVEG YVWOEIG AT TN Bewpia:

Mapdypagol 8-5.2, 9-6.2

ATTaITOUMEVA OPYOVA-OCUOKEUES

IevvATpIa orfjparog X.x
BoAtouetpo
ApTTEPOUETPO

ATraiToUpeva UAIKA:

Mnvia, 2,5mH, 5mH, 10mH, 6Aa 1,5Q

ExktéAeon Epyaciag

1. Na TTpaydaTOTTOINCETE TO KUKAWMA TOU oXAuaTOG 1.

Zxnpa 1
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2. Na KataxwpnoeTe TIG eVOEIEEIC TWV 0pydAvwy aToV TTivaka 1.

3. Na utroAoyioeTte TNV OAIKH £vTOOT TOU PEUPATOG TTOU DIOPPEEI TN CUVOECHO-
Aoyia até TN oxéon | = IL1+ IL2+ IL3' 2UUTTITITEl N TIUA AQUTA JE TNV TIPA TTOU

METPATE;

V,
4. Na xpnoigotroioeTe T oxéon X, = TL yIQ va BPEITE TNV ETTAYWYIKN avTioTaon
KGOe TTNViou KABWG KAl TNV OAIKN ETTAYWYIKA avTioTaon Tou KUKAwPaTtog. Na

KOTaXWPNOETE TIG TINEG TTOU Ba BpeiTe aTov TTiVaKa 2.

5. XpnoiyotrolgioTe Tn oxéon L = 2fo YIO VO BPEITE TO CUVTEAEDTH AQUTETTAYWYNAG
m
KAB¢e TTnVviou KaBWG Kal Tov OAIKO CUVTEAEDTH auTeTTaywyng. KataxwpeioTe Tig

TIMEG TTOU Ba BpeiTe aTOV TTiVaKQ 2.

LmA) | V(V) | I mA) |1 (mA) | I (mA)

Mivakag 1

X, Q) | X (©Q XI_3 Q) | X, (Q | L(mH) | L,(mH) | L,(mH) | L(mH)

Mivakag 2

. L o111 1 ] . . .
6. A6 T oxéon N = C +LT + C Va UTTOAOYIOETE TNV TIUA TOU OAIKOU OUVTEAECTH
1 2 3

QUTETTOYWYAG TNG ouvdeooAoYiag. ZUUTTITITEl N TIPA L TTou uttoAoyioate Ue

TNV TTEIPAPATIKA TIUA L ;
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MIKTH ZYNAEZMOAOTIA NMHNIQN

ATTaITOUPEVEG YVWOEIG aTTd TH Bewpia:
Mapaypagol 8-5.1, 8-5.2, 9-6.2

ATraiToupeva 6pyava - CUOKEUEG
[evvATpIa ofpartog X.2

BoAtouetpo

ApTTEPOUETPO

ATtraiToUpeva UAIKA:
Mnvia 2,5mH, 5mH, 10mH, 6Aa 1,5Q

ExtéAeon Epyaoiag
1. Na TTpaydaTOTTIOINCETE TO KUKAWMA TOU oXAuaTog 1.

Zxnua 1
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Na KaTaxwphoeTe TIG EVOEILEIC TWV OpyAVWY OTOV TTivaka 1.

YtohoyicaTte Tnv OAIKAQ Tdon V Tng ouvdeopoloyiag ammd Tn oxéon
V=V + Vng Vi, F V., - ZUPTTITITEN N TIPA QUTA PE TNV TIPHA TTOU HETPATE;

Na uttoAoyioeTe TNV OAIKr) €vTOON TOU PEUUATOG TTOU BIaPPEEI TNV CUVOECOAO-
yia a1mé Tn oxéon I=I + I . ZUPTIITITEI N TIUA QUTA PE TNV TIPA TTOU UETPATE;

Na xPnOIYOTIOINCETE TNV OXEan X, = % ylo va BPEITE TNV ETTAYWYIKA avTioTo-
On KABg TTnviou KaBwWG Kal TNV OAIKN ETTAYWYIKA AVTIOTACON TOU KUKAWMATOG.

Kataxwpnroarte Tig TINEG TTOU Ba Bpeite aTov TTivaka 2.

. . _ X . .
Na xpnoIYOTIOINCETE TN OX€on L = - Yl va BPEITE TO OUVTEAEDTH AUTETTA-
m
YWyNGg KGBe TTnviou Kabwg Kal Tov OAIKO CUVTEAEOTA auTeTTaywyns. Kataxw-

peioTe TIg TINEG TTOU Ba BpeiTe oTOV TTiVOKA 2.

ImA) [ V) |1 (mA) | 1 (mA) | 1 (mA)

Mivakag 1

X, Q)| X Q) | X Q) | X(Q) | Li(mH) | L(mH) | L(mH) | L(mH)

MMivakag 2

LL,

* *

7. Amo6 Tn oxéon L=L,+ VO UTTOAOYICETE TNV TIUI TOU OAIKOU OUVTEAECTH

QAUTETTAYWYNAGS TNG oquSéopSAoyiag. 2UMTTITITEl N TIUA L TToU uttoAoyioate pe

TNV TIEIPAUATIKA TIMA L™ ;
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ATKHZH 21n

KYKAQMA RC ZE ZEIPA

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapdypagog 9-7.2

ATTaiTOUpEVA OpYyaVa - CUOKEUES
levvATpla ofuaTtog X.X

BoAtoueTpo

AUTTEPOUETPO

AtraiToupeva UAIKA:

MukvwTng 0,1 uF, 16V
AvtioTtaon 820Q, 500mwW

ExktéAeon Epyaciag

1. Na TTpaydaTOTTOINCETE TO KUKAWMA TOU oXAuaTog 1.

Zxrpa 1
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2. Na kaTtaxwpnoeTe TIG evOEIEEIC TwV aTov TTivaka 1.

I(mA) | V. (V) | V

R

V) | V(V) | R(Q) | xc(Q) | Z(Q) | C(uF)

C

10.

Mivakag 1

ATIé TN oxéon v = /va +V/2 Vva UTTOAOYIiOETE TNV TAON OTA GKPA TOU KUKAWHA-
T0G. H TIurA TToU UTTOAOYIOOTE CUMTTITITEI PE TNV TIMI TTOU PETPROATE OTO TTPON-
youpevo Brua;

ATé TN oxéon R = Ve Bpeite TNV TTpayuaTikn TIWA TNG R KAl KaTaxwpAoTe TV
I

TIUA TNG OTOV TTivaKka 1.

ATIé Tn oxéon X, =% BpeiTe TNV XWPNTIKA QVTIOTGGN TOU TTUKVWTH KAl KATA-

XWPAOOATE TNV TIKA TNG OTOV TTivaka 1.

A6 Tn oxéon zZ° =¥ Bpeite TN 0UVOETN avTIOTAON TOU KUKAWMATOG KOl KATA-

XWPAOOTE TNV TIKA TNG OTOV TTivaka 1.

ATIé Tn oxéon C = BpeiTe TNV TTPAYHATIKA TIUA TNG XWPENTIKOTNTAG TOU

1
2m f X,
TTUKVWTH KAl KATOXWENOOTE TNV OTOV Trivaka 1.

Na XpnOILOTIOINCETE TN OXEON Z = /(R )2 + X YIO VO UTTOAOYIOETE TNV EUTTE-
dnon Tou KuKAwpatog. H tiu Z cupTritrrel ge Tnv Z* mou BpAkaTte oTo Brua 6;

A@aipéoTe TO BOATOUETPO aTTd Ta dKkpa TNG R=820Q 010 KUKAWUA TOUu oXAMO-
106 1.

AlatnpeioTe TNV £€€0d0 TNG YEVVATPIAG OAUATOG OTA SV, aMa puBbuioTe TN
ouxvornta diadoxikd ota 100Hz, 500Hz, 1,0KHz, 1,5KHz, 2,5KHz, 3,0KHz,
3,5KHz, 4,0KHz, 4,5KHz, 5,0KHz, 5,5KHz, 6,0KHz, 6,5KHz, 7,0KHz, 7,5KHz,
8,0KHz, 8,5KHz, 9,0KHz, 9,5KHz, 10,0KHz. lNa k&Be cuyvotnTa eAEYETE Qv N
Tdon oTnv £€£0d0 TNG yevvATpIag gival 5V o
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f(KHz) | 1(mA) | V(V) | V., (V) | X, Q) | Z (@

0,10
0,50
1,0
1,5
2,5
3,0
3,5
4,0
4,5
5,0
55
6,0
6,5
7,0
7,5
8,0
8,5
9,0
9,5

10,0

Mivakag 2
11. EmavaAdBaTte Ta BAPoTa 5 kai 6 yia K&Be auxvoTnNTa KOl CUPTTANPWOTE TOV
TTivaka 2.

12. Na xapdagete Tnv kaptmuAn X' =g(f). MNMwg oupTrepIQEPETAI N XWENTIK AvTioTA-
on Kabwg augavetal n ouyxvoTnTa;
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13.

14.
15.

16.

17.

18.

Na xapdgete TNV KAUTTUAN Z'=@(f) KaI va eKTINACETE TTola gival n eAaxIoTn TIPN
TTOU PTTOPEl va TTapel N Z*. MNa 1moia ouxvotnTa n Z” yivetal eAAxIoTn;

PuBuioTe Tnv £€€000 TNG YEVVATPIAG CHUOTOG OTA 5Vp_p, 2KHz.

ATIO TO KUKAWWPA TOU OXNUATOG 1 atmoouvdEéoTe OAA Ta BOATOUETPA KAl CUV-
O£0TE TTAAUOYPAQPO WOTE VA PETPAOETE TN BIAPOPE PACEWG PETAEU TNG TAONG
OTA GKPQ TOU KUKAWUATOG KAl TNG £VTOONG TOU PEUATOG TTOU TO BIAPPEEL. ZUV-
OéoTe 10 KaVAAI 1 oTa dKpa TNG YEVVATPIAG CAPATOG Kal TO KAVAAI 2 0TA AKPO
NG WHIKAG avTioTaong. Na TTPOCECETE WOTE 01 YEIWOEIG TWV dUO KAVAAIWVY VO
ouvdeBoUv oTo idI0 onueio Tou KUKAWWPaATOG. TotroBetrioate Tov €mmAoyéa od-
pwong xpovou otn Béan X-Y.

NUo-=....... Q=.......
YTtoloyioTe TN dlagopd @Aong TaoNg — PEUPATOG ATTO TN OXEON
1
_ wC
£QP R
EQP=....... Q=.......

O1 Tiuég TG @ TTOU BprKaTe OTa BAMATA 16 Kal 17 CUPTTITTITOUV; ZXOAIAOTE.
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ATKHEH 22n

KYKAQMA RC NMAPAAAHAA

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapdypagog 9-7.5

ATTaiTOUpEVA Opyava - CUOKEUEG

IevvATpIa orjparog X.2
BoAtouetpo
ApTTEPOUETPO

ATraiToUpeva UAIKA:

MukvwTng 0,1uF, 16V
Avrtiotaon 1 KQ, 500mW

ExtéAeon Epyaciag
1. Na TTpaydaToTToINCETE TO KUKAWWA TOU OXAMATOG 1.

Zxrnpa 1
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2. Na kaTtaxwpnoeTe TIG evOEieIG Twy opydvwy GTov TTivaka 1.

L (MA) |1, (MA)| I, (MA) |V (V)| R(Q) | X, @ | Z(@Q) | Y(S)| C®F)

C

10.

11.

Mivakag 1

AT6 Tn oxéon I= /1 +12 va UTTOAOYIOETE TNV £VTAGN TOU PEUPATOG TTOU dlap-
PEEI TO KUKAWMAO. H TIur TTOU UTTOAOYICQTE CUUTTITITEI E TN TIUA TTOU JETPHOATE
OTO TTPpoNyoUuEVo BAMQ;

A6 Tn oxéon R’ =IX Bpeite TNV TTpaypaTikA TIMA TNG R Kal kKaTaxwpAoaTe TNV

TIMA TNG OTOV Trivcch'; 1.

ATIO Tn oxéon X =IX BpeiTe TNV XWPENTIKA avTioTOoN TOU TTUKVWTA KAl KATO-
C
XWPEAOOTE TNV TIPA TNG GTOV TTivaka 1.

ATIO Tnv oxéon Z* = T Bpeite TN OUVOETN AVTIOTAOT TOU KUKAWUATOG KOl KATO-

XWPEAOOTE TNV TIPA TNG GTOV TTivaka 1.

ATI6 Tn oxéon Y = Zi Bpeite TNV AywyINOTNTA TOU KUKAWPATOG

At Tn oxéon C' = X Bpeite TNV TTPAYMATIKA TIUA TNG XWPENTIKOTNTAG TOU
m

TTUKVWTH KAl KATOXWPNOOTE TNV OTOV Trivaka 1.

2 2
XpnoIJoTIoIEioTe TN OoXéon Y = (i) + (ij Kl UTTOAOYIOTE TNV AyWYILOTN-
TA TOU KUKAWPOTOG. R c

H miu Y oupTritrtel ge Ty Y’ ToU BpAKaTE GTO BAKa 7;

AQQIPECTE TO AUTTEPOPETPO TTOU gival ouvdepévo ae oelpd pe Tv R=1KQ oTo
KUKAwpa Tou oxnuatog 1.

Alatnpeiote TNV £€€000 TNG YEVVATPIAG CATOG OTA SV, OaAAG puBpicare TN
ouxvortnta diadoxikd ota 100Hz, 500Hz, 1,0KHz, 1,5KHz, 2,5KHz, 3,0KHz,
3,5KHz, 4,0KHz, 4,5KHz, 5,0KHz, 5,5KHz, 6,0KHz, 6,5KHz, 7,0KHz, 7,5KHz,
8,0KHz, 8,5KHz, 9,0KHz, 9,5KHz, 10,0KHz. lNa k&Be cuyxvétnTa eAEYETE Qv N
Téon oTnv £€€0d0 TNG YEVVATPIOG gival SV -
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f(KHz) | I (mA) | I.(mA) | V (V) X (Q) | Z°(Q)
0,10
0,50
1,0
1,5
2,5
3,0
3,5
4,0
4,5
5,0
5,5
6,0
6,5
7,0
7,5
8,0
8,5
9,0
9,5
10,0

MMivakag 2
12. EmavaAdpaTte ta BAPaTa 5 kal 6 yia KGBe ouxvoTnNTa KOl CUPTTANPWOTE TOV
TTivaka 2.

13. Xapagare Tnv kautoAn X' =g(f). Mwg oupTrepIQEPETal N XWPENTIKN AvVTioTACN
KaBwg augdvetal n ouxvoTnTa;

14. Xapagate v KautruAn Z=@(f). Na ekTINAOETE TTOIO €ival N PEYIOTN TIYR TTOU
pTTopEi va TTdpel n Z° . Na moia ouyxvotnTa n Z° yiveral YéyioTn.
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ATKHEH 23n

KYKAQMA RL ZE ZEIPA

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapdypagog 9-7.1

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTikd 2.P
[evvNTpIa ofuaTog X.2
BoAtépueTtpo
AuTTEPOUETPO

AtraiToupeva UAIKA:

Mnvio 10mH, 1,5Q
Avtiotaon 1 KQ, 500mW

ExktéAeon Epyaciag

1. Na TpayuatotroinoeTe T0 KUKAWUA TOU OXAHOTOG 1 yia TTPOCBIOPICETE TTEIPA-
HOTIKG TRV TIMA TNG WHIKAG QVTiIOTOONG TOU TThVioU.

Zxrpa 1
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2. Kartaxwpnoare TIg evOEiEeIg Twv opydvwy oTov TTivaka 1.

L(mA) | Ve (V) | Vi(V) | RP(Q) | R(Q)

L

Mivakag 1

3. TlpaypoToTroioaTte 1o KUKAwPA ToU OXUATOG 2.

4. Kataywpnoare TIg eVOEIEEIG TWV OPYyAVWY OTOV TTiVOKQ 2.

Zxnua 2

L(mA) | VL (V) | V.(V) | V(V) | X (Q) | Z(Q) L* (mH)

MMivakag 2
5. Amoé Tn oxéon X =¥ Bpeite TNV €TTaYWYIKA avTioTAoN TOU TTnviou Kal KaTa-
XWPAOOTE TNV TIPNA TNG OTOV TTiVOKA 2.

6. Ao Tn oxéon Z° =¥ Bpeite TN oUVOETN avTioTAON TOU KUKAWMPOTOG KOl KATA-

XWPAOOATE TNV TIKN TNG OTOV TTiVOKA 2.
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7.

10.

11.

A6 Tn oxéon | = X BpeiTe TNV TTPAYUATIKA TIMF TOU CUVTEAECTH] QUTETTO-
2m f
YWYAG TOU TTNViou Kal KATAXWPACATE TNV OTOV TTivaKa 2.

XpnoigoTtroifoate TN oxéon z=4/(R* )2 +X? yla va uttohoyioeTe Tn oUVOETN
avtiotaon Tou KUKAWPATOG. H Ty Z oupTriTTel ye tnv Z* Tou Bprkate oTo

Briua 6.

A6 T oxéon V =,/VZ +V? va UTTOAOYIOETE TNV TAON OTA GKPA TOU KUKAWUQ-
TOG. ZUMTTITITEI N TIMA TNG ME AQUTHV TTOU PETPoaTe oTo BrAa 4; ZXOAIACTE.

A@aipéoTe To BOATOPETPO aTTO T AKpa TNG R=1KQ.

Alatnpeiote TNV €080 TNG YEVVATPIOG OAUATOG OTO 5V, aMAd pubpioTe
TN ouxvotnta odiadoxikd ota 2KH, 4KHz, 6KHz, 8KHz, 10KHz, 12KHz,
14KHz, 16KHz, 18KHz, 20KHz, 22KHz, 24KHz, 26KHz, 28KHz, 30KHz,
32KHz, 34KHz, 36KHz, 38KHz, 40KHz. lNa kdBe ouxvotnta €AéyETe av n

f(KHz) | T(mA) | V(V) | V.(V) | X (@ | Z(©
2

| o| s
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12.

13.

14.

15.
16.

17.

18.

19.

f(KHz) | | (mA) V (V) V (V) Z Q) | Z(Q
32
34
36
38

40

Mivakag 3

Tdon oTnVv €000 TNG YEVVATPIAG €ival S5V .

EmravaAdpate Ta BruaTta 5 Kal 6 yia KGBe ouxvoTnTa KAl CUPTTIANPWAOTE TOV
Tivaka 3.

Xapdagate TNV KaptuAn X =g(f). Mwg cuPTIEPIPEPETAI N ETTAYWYIKN AVTIOTOON
KaBwg¢ augaveTtal n cuyxvoTnTa;

Xapda&arte Tnv KauTUAN Z° =@(f). EkTiyrioaTte 1ola gival n eAaxIoTn Tiuf TTOU
pTTOPEl Va TTapel n Z° . Na TToia ouxvotnTa N Z* yivetal EAAxIoTn;

PuBuiocarte Tnv £€¢0d0 TNG YEVVATPIAG CHPATOG OTA 5Vp_p , 20KHz.

ATTO TO0 KUKAWMPQO TOU GXNMOTOG 2 atToouvdEécaTte OAa Ta BOATOUETPO KAl QUV-
0éoaTe TTAAUOYPAQPO WOTE va PETPAOETE TN dlagopd eAong PeTalu TnG TAONG
OTa AKPA TOU KUKAWMOTOG KAl TNG £vTaong Tou PEUPATOC TTOU TO DIOPPEEL.
2uvdéoarTe To0 KavaAl 1 oTa Akpa TNG YEVVATPIAG CONUATOG KAl TO KAVAAI 2 OTO
dKkpa TNG WHIKAG avTioTaong. NpocéaTe WOTE 01 YEIWOEIS TwV OUO KAVAAIWV
va ouvdeBoUv aTo id10 onueio Tou KUKAwPaToG. TotmoBeTeioarte Tov €TmAoyEa
odpwang Xpovou oTn Béon X-Y.

, o , ) ) . wlL
YtrohoyiaTe Tnv dla@opd ¢Aaong TAONG—PEUPATOG ATIO TN OXEON QY= R_

O1 Tipég TNG @ TToU BprkaTte oTa BAPATA 17 Kal 18 CUMTTITITOUV; ZXOAIGOTE.
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ATKHEH 24n

KYKAQMA RL MAPAAAHAA

ATTaITOUNEVEG YVWOEIG AT TN Bewpia:

Mapdypagog 9-7.5

ATTaiTOUpEVA OpYyaVa - CUOKEUES

levvATpIa orfjpartog X.x
BoAtouetpo
AuTTEPOUETPO

ATraiToUpeva UAIKA:

Mnvio 10mH, 1,5Q
Avtiotaon 1KQ, 500mwW

ExtéAeon Epyaciag

1. Na TTpaydaTOTToINCETE TO KUKAWWA TOU OXAMATOG 1.

Zxrnpa 1
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2. KataxwprioaTe TIg evOEIiEeIG Twv opydvwy aTov TTivaka 1.

L(MA) | I (mA) [ 1. (mA) | V(V) |R(Q) [ X (Q) | Z(@Q) |Y(S)|L (mH)

10.

1.

Mivakag 1

ATIO TN oxéon | = \/m Va UTTOAOYIOETE TNV éVTOON TOU PEUNATOC TTOU Iap-
pEel TO KUKAWWA. H TIuR TTOU UTTOAOYICQTE GUUTTITITEI JE TN TIKI TTOU UETPROA-
T€ OTO TTPONyoUpEVO BAMG;

AT6 T oxéon R’ =I¥ Bpeite TNV TTPAYUATIKA TIKA TNG R KAl KaTaxwprioaTe TNV

R
TIUA TNG oToV TTivaka 1.

ATé Tn oxéon X, =IX Bpeite TNV €TTaywyIKr avTioTacn Tou TTNViOU KAl KOTa-
Xwpnoare TNV TIYA TrL]g oToV Trivaka 1.

Ao TNV oxéon Z’ =¥ Bpeite TN oUVOETN AvVTIOTAON TOU KUKAWUATOG KOl KO-

TAXWPENOOTE TNV TIUA TNG OToV TTivaka 1.

ATé Tn Ooxéon Y = Zi Bpeite TNV aywyIgOTNTA TOU KUKAWHATOG

. , - X . f \
ATIO Tn oxéon L = - BpeiTe TNV TIPAYHATIKA TIPA TOU CUVTEAEDTH QUTETTO-
T

YWYNG TOU TTNVIOU KOl KATAaXWwPEROoOTE TNV OTOV TTivaKka 1.

1V (1Y
XpnolyoTtrolgioTe Tn oxéon Y = (—) +(X—J Kl UTTOAOYIOTE TNV aywyIho-

TNTA TOU KUKAWMOTOG. R L
H niu Y ouptritrtel ye Tnv Y* ToU Bprikate oTo BAua 6;

AQaIpECTE TO AUTTEPOUETPO TTOU Eival cuvdepévo o€ oelpd pe TV R=1KQ oTo
KUKAWWa Tou oxApaTog 1.

AlatnpeioTe TNV £€€0d0 TNG YEVVATPIAG CGNUATOG OTA 5Vp_p aAAG puBpioTe TN
ouxvoTtnta diadoxikad ota 2KH, 4KHz, 6KHz, 8KHz, 10KHz, 12KHz, 14KHz,
16KHz, 18KHz, 20KHz, 22KHz, 24KHz, 26KHz, 28KHz, 30KHz, 32KHz,
34KHz, 36KHz, 38KHz, 40KHz. lNa kaBe cuxvotnta eAéyEte av n 1don oTnv
€€000 TNG YEVVATPIAG Eival 5Vp_p.
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12. EmavaAdBarte Ta BApaTa 5, 6 kal 7 yia KABe cuxvoTNTa KAl CUPTTANPWOTE TOV
TTivaka 2.

f(KHz) | I (mA) | V (V) LV) | X Q) | Z(1Q) | Y(S)
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36

38
40

Mivakag 2
13. Xapdagare v kautuAn X =g(f). NMwg cuptrepIPépeTal N XWPNTIKI avTioTaon
KaBwg¢ augaveTtal n cuxvoTnTa;

14. Xapdgate TNV KAUTTUAN Z" =@(f). EKTIUROTE TTOIQ €ival N PEYIOTN TIU TTOU PTTO-
pei va mapel n Z". Na 1oia ouxvotnta n Z" yivetal YEyioTn;
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KYKAQMA RLC ZE ZEIPA

ATTaITOUNEVEG YVWOEIG aTTd TN Bewpia:

Mapaypagog 9-7.3

ATTaiTOUpEVA OpYyaVa - CUOKEUEG

Tpo@odoTikd 2.P
evvATpia ofpaTog X.2
BoAtouetpo
ApTTEPOUETPO

ATtraiToUpeva UAIKA:
Mnvio 10mH, 1,5Q
TTUKVWTAG 0,01uF
Avtiotaon 470Q, 500mwW

EktéAeon Epyaciag

1. Na TpayuaToTTOINCETE TO KUKAWMA TOU OXNUATOS 1 yia TTPOCDIOPICETE TTEIPA-
MaTIKA TNV TIMA TNG WHIKAS QvTioTaong Tou Trnviou.

Zxrpa 1
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2. Na kaTaxwpnoeTe TIG evOEiCeIC Twv opydvwy aTov TTivaka 1.

I (mA) V. (V) V (V) R (Q) R (Q)
Mivakag 1
3. Na TpayPaToTToINoETE TO KUKAWUA TOU OXAHATOG 2.
4. KaTtaxwpnoarte TG eVOEIEEIS TwWV OpyAvwY OTOV TTivaka 2.
Zxnua 2
L(mA) | V. (V) |V (V) | V. (V)| V (V) | X Q)] X(Q) [Z(Q)| L (mH) | C(uF)
MMivakag 2

5. Am6 Tnoxéon X = % Bpeite TNV €TTayWYIKN avTioTaon Tou TTViOU Kal KOTO-

XWPAOATE TNV TIPA TNG OTOV TTiVOKA 2.
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10.

1.

12.
13.

14.

15.

16.

A6 Tn oxéon X, =% BpeiTe TN xwPNTIKA avTiOTAGN TOU TTUKVWTI KAl KOTa-

XWPANOATE TNV TIUA TNG OTOV TTiVOKA 2.

AT TNV oxéon Z’ =¥ BpeiTe TN OUVOETN AVTIOTAON TOU KUKAWNOTOG KAl KO-
TAXWPEAOOTE TNV TIMA TNG OTOV TTivaka 2.

L

T f
YWYNG TOU TTNVIOU KOl KATAaXWPENOOTE TNV GTOV TTiVOKa 2.

ATé Tn oxéon L = > BpeiTe TNV TTPAYMATIKA TIMA TOU CUVTEAECTH QUTETTO-

A6 T oxéon C' = Bpeite TNV TTPAYUATIKN TIUA TNG XWENTIKOTATAG TOU

2m X,
TTUKVWTH KAl KATAXWPEAOATE TNV GTOV TTIVAKA 2.

XpnOIPOTIOINCATE TN OXEON Zz\/ R*2+(XL - Xe )2 yIa va UTTOAOYIOETE TN
oUVOETN avTiIOTAON TOU KUKAWWPATOG. H TIur Z oupTritrtel ue Tnv Z" TTou Bprka-
TE 0TO BAMa 7;

A6 Tn oxéon V =1/V§ +(V, -V, )2 VO UTTOAOYIOETE TNV TAON OTA AKPA TOU
KUKAWPATOG. ZUMTTITITEI N TIMA TNG ME QUTAV TTOU PETPAOATE OTO BAua 4; Zxo-
MNdoare.

PuBuiocate Tnv £€60do NG yevvATpIag ofjpatog ota 5V 10KHz.

p-p’

ATTO 70 KUKAWPA Tou oXfpaTtog 1 attoouvdéoaTte OAa Ta BOATOUETPO KAl OUV-
0éoaTe TTAAPOYPAQPO WOTE va PETPAOETE TN dIAPOPA PACEWS HETALU TNG TA-
ONnG oTA GKPA TOU KUKAWPATOG KAl TNG £VTAONG TOU PEUPATOG TTOU TO dIApPPEEL.
2uvdéoaTe TO KavAaAl 1 oTa GKpa TNG YEVVATPIOG OUATOG Kal TO KAvAaAl 2 oTa
AKpa TNG WUIKAG avtioTaong. NpooéEaTe WaoTe Ol YEIWOEIG TwV dUO KAVOAIWV
va ouvdeBouv oTo idI0 onueEio Tou KUKAWPOTOG. TOTTOBEeTEIOTE TOV ETTIAOYEQ
odpwaong Xpovou oTn Béon X-Y.

epo=

EQO=...... P=......
O1 Tipég TNG @ TToU Bprikarte ota BAPaTa 14 kal 15 cupTTiTITOUV; ZXONAOTE.
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AZKHZH 26n

2YNTONIZMOZ KYKAQMATOZ RLC ZE ZEIPA

ATTaITOUNEVEG YVWOEIG ATTO TN Bewpia:

Mapdypagog 9-7.4

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTIkd 2.P
levvATpIa ofuartog X.Z
BoAtépueTtpo
ApuTTEPOUETPO

ATTaiToupeva UAIKA:
Mnvio 10mH, 1,5Q
TUkvwTAG 0,01 uF
Avtiotaon 470Q, 500mwW

ExktéAeon Epyaciag

1. Na TTpaypaToTToINcETE TO KUKAWPA TOU OXAUATOG 1 yIa va TTPOCBIOPICETE TTEl-
PAMATIKA TNV TIMA TG WHIKAG AvTiOTAONG TOU TTnviou.

Zxrpa 1
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2. Na kaTaxwpnoeTe TIG evOEIEEIG TwV 0pydvwy aTOV TTivaKa 1

I (mA) V. (V) vV (V) R"(Q) R.(Q)

Mivakag 1

3. Na TpayPaToTToINoETE TO KUKAWUA TOU OXAHATOG 2.

Zxrua 2

4. Na diatnproete TNV £€€000 TNG YEVVATPIOG ONUATOG OTA 5V|D_p aAAG va pub-
pioeTe T ouxvotnTta oladoxikd ota 5,0KH, 9,0KHz, 10,0KHz, 10,5KHz,
11,5KHz, 12,0KHz, 12,5KHz, 13,0KHz, 13,5KHz, 14,0KHz, 14,5KHz, 15,0KHz,
15,5KHz, 16,0KHz, 16,5KHz, 17,0KHz, 17,5KHz, 18,0KHz, 18,5KHz, 19,0KHz,
19,5KHz, 20,0KHz, 20,5KHz, 21,0KHz, 21,5KHz, 22,0KHz, 22,5KHz, 23,0KHz,
23,5KHz, 24,0KHz, 24,5KHz, 25,0KHz, 30,0KHz, 35,0KHz, 40,0KHz, 45,0KHz,
50,0KHz. Tia k&Be ouxvoTnTa Va €AEYEETE av n TAon oTnv €000 TNG YEVVATPI-
ag gival 5Vp_p.
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f (KHz)

I (mA)

V (V)

Vi (V)

Ve (V)

X (Q)

X (Q)

Z'(Q)

5,0

9,0

10,0

10,5

11,5

12,0

12,5

13,0

13,5

14,0

14,5

15,0

15,5

16,0

16,5

17,0

17,5

18,0

18,5

19,0

19,5

20,0

20,5

21,0

21,5

22,0

22,5

23,0

23,5
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24,0

24,5

25,0

30,0

35,0

40,5

45,0

50,0

93]

10.
1.

MMivakag 2

, , Vo . ,
. A6 Tn oxéon X, =T Bpeite TNV €TTAYWYIKA AVTIOTOGN TOU TINViou Kal va Ka-

TAXWPEAOETE TNV TIUK TNG OTOV TTiVOKA 2.

V,
ATT6 Tn oxéon X; = TC Bpeite TN XwpENTIKA avTiOTAON TOU TTUKVWTA KAl VO Ka-

TAXWPEAOETE TNV TIUA TNG OTOV TTiVOKA 2.

* V Vs - s r
ATI6 TNV oxéon Z =T BpeiTe TN OUVOETN AVTIOTACON TOU KUKAWMATOG KAl VO

KATAOXWPAOETE TNV TIKN TNG OTOV TTivaka 2.

Na xpnOIMOTIOINCETE TN OXEON Zz\/ R*2+(xL - Xe )2 Kdl va uTtoAoyioeTe TNV
ENTTEdNON TOU KUKAWMATOG. H TiuA Z cupTritTel ge Tnv Z° TTou BPAKATE OTO
BAua 7; Av n TipA TN R. €ival peyaAuTtepn améd 1o % Na xpnoiyotroinoe-

TE YIO TOV UTTOAOYIONO TNG OUVOETNG avVTIOTOONG TOU KUKAWMATOG TN OXEON

Z= (R +R) +(X -Xo )"

Na xapda&ete TNV KAUTOAn Z* = g(f).
Na xapdagete TNV KauTruAn | = o(f).

A6 10 didypauua Tou BrAuartog 10 Bpeite TToIa €ival N ouxvOTNTA CUVTOVI-
OJOoU TOU KUKAWWMOTOG.
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12.

13.

14.

15.

16.

1
2nJLC’

patog. Tig Tipéc Twv L kar C* va Tig uttoAoyioeTe atmd Tig oxéoeig C =

Ao tnoxéon f, = va BpeiTe TN ouyxvoTNTA OCUVTOVIOUOU TOU KUKAW-

1
21 X,

Kal L = 2XLf avTioToixa yia f=16KHz. ZupTritrtel n TP TTOU UTTOAOYICATE UE
L
auTrv TTou Bpnkarte ato BARua 11;

210 d1aypaupa | = @(f) va TpoadiopioeTe TIG SUO CUXVOTNTES YIA TNG OTTOIEG
1=0,7071__

X"

Na utroAoyioeTe TOv OUVTEAECTH TTOIOTATAG TOU Trnviou atmd Tn oXEon

Q. = wLL . H 1iyn autr) ouuTtritrtel ye auThyv TTou Bprkarte oTo Briua 14;
m R*

Na puBuioceTte TNV €000 TNG YEVVATPIOAG ONUATOG OTA 5Vp_p Kal OTn ouXvOoTnTQ
yld TNV OTT0ia TO KUKAWMA v CUVTOVICETAI KAl VO KOTAXWPEAOETE TIG TACEIG

TTOoU O€iXVouV Ta POATOUETPA. ZXOAIACETE TA ATTOTEAECUATA.
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AZKHZH 27n

KYKAQMA RLC MAPAAAHAA

ATraiToUpEVEG YVWOEIG aTTd TH Bewpia:
Mapaypagog 9-7.5

ATraiToupeva 6pyava - CUOKEUEG

Tpo@odoTikd 2.P
[evvATpIO ofuaTog X.2
BoAtépueTtpo
ApTTEPOUETPO

AtTaiToUpeva UAIKA:

Mnvio 10mH, 1,5Q
TTUKVWTAG 0,01 YF
Avtiotaon 470Q, 500mwW

ExktéAeon Epyaciag

1. Na TTpayuaTOTTOINCETE TO KUKAWMPO TOU OXNHUATOG 1 yIa va TTPOCBIOPICETE TV
WHMIKA avTioTaon Tou Trnviou.

Zxnua 1
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2. Na kaTaxwpnoeTe TIG evOEiCeIC Twv opydvwy aTov TTivaka 1.

3. Na TpayPaToTToINoETE TO KUKAWUA TOU OXAHATOG 2.

I (mA)

v, (V)

v (V)

R*(Q)

R(Q)

MMivakag 2

4. Na KaTaxwpnoeTe TIG eVOEIEEIC TWV 0pYAVWY GTOV TTiVOKa 2.

Zxnua 2

(mA)

I, (MA) [ I_(mA)

V (V)

Y (Q)

Y. (Q7)

Y+ (@)

L* (mH)

C* (WF)

MMivakag 2

5. AmoTtnoxéon Y, =% Va BPEITE TNV ETTAYWYIKA aywyIudTNTA TOU TTNViou Kal va

KOTAOXWPAOETE TNV TIKN TNG OTOV TTivaka 2.
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10.

1.

ATé Tn oxéon Y, =I§ Va BPEiTe TN XWwPENTIKA aywyluoTATA TOU TTUKVWTA Kal va

KOTAOXWPAOETE TNV TIKN TNG OTOV TTivaka 2.

Ao Tnv oxéon y* =$ va Bpeite TN oUVOETN aywyIuOTNTA TOU KUKAWPATOG KAl

VA KOTOXWPAOETE TNV TIK TNG OTOV TTivaka 2.

ATIO Tn oxéon L = Y va BPEiTeE TNV TTPAYPATIKA TIMN TOU OUVTEAECTH] QU-
m L

TETTOYWYNG TOU TTNVIOU KOl VO KATOXWPENOETE TNV TIUA TOU OTOV TTivaka 2.

, Y, , o ,
ATT6 Tn oxéon C = P VO BPEiTe TNV TIPAYHATIKA TIUA TNG XWENTIKOTNTAS
m

TOU TTUKVWTI] KOI VO KOTAXWPEAOETE TNV TIUA TNG OTOV TTiVOKa 2.

Na xpnoIYOTTOINCETE TN OXEON Y = /YF;2 +(Y, - Y, )2 VIO va UTToAoyioeTe TNV
aAywyIidoTNTa TOU KUKAWWPATOG. H TIuR Y cupTritrtel ye Tnv Y* TTou BprKkarte oTo

Briua 7,

ATTO Tn oxéon |=4/|§ +(I, -1g )2 VQ UTTOAOYIOETE TNV £VTAON TOU PEUPATOG TTOU
OlopPEEI TO KUKAWUA. ZUMPTTITITEI N TIMA TNG ME AUTHV TTOU PETPOATE OTO BANC

4; Na oxoAidoeTe TnVv ammdvinor| oag.
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ATKHZH 28n

2YNTONIZMOZ KYKAQMATOZ RLC NMAPAAAHAA

ATTaITOUNEVEG YVWOEIG aTrd TN Bewpia:

Mapdypagog 9-7.6

ATTaiTOUpEVA Opyava - CUOKEUEG

Tpo@odoTikd 2.P
[evvNTpIa ofuaTog X.2
BoAtépueTpo
AuTTEPOUETPO

AtraiToupeva UAIKA:

Mnvio 10mH, 1,5Q
TTUKVWTAG 0,01uF
AvtioTtaon 470Q, 500mwW

ExktéAeon Epyaciag

1. Na TTpayuaToTToINoETE TO KUKAWPA TOU OXAPATOG 1 I TIPOCDIOPICETE TTEIPA-
MaTIKA TNV TIUA TNG WHIKAG avTiOTAONG TOU TTMviou.

Zxrpa 1
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2. Na kaTaxwpnoeTe TIG evOEiCeIC Twv opydvwy aTov TTivaka 1.

I (MA) V. (V) V (V) R (Q) R'.(Q)

Mivakag 1

3. Na TpayPaToTroINoeTe TO KUKAWUA TOU OXAHATOG 2.

Zxnua 1

4. AiatnpeioTe TNV £€000 TNG YEVVATPIOG ONATOG OTA 5Vp_p OAAG puBpioTe TN OU-
xvortnta diadoxiké ota 5,0KH, 9,0KHz, 10,0KHz, 10,5KHz, 11,5KHz, 12,0KHZz,
12,5KHz, 13,0KHz, 13,5KHz, 14,0KHz, 14,5KHz, 15,0KHz, 15,5KHz, 16,0KHz,
16,5KHz, 17,0KHz, 17,5KHz, 18,0KHz, 18,5KHz, 19,0KHz, 19,5KHz, 20,0KHz,
20,5KHz, 21,0KHz, 21,5KHz, 22,0KHz, 22,5KHz, 23,0KHz, 23,5KHz, 24,0KHz,
24,5KHz, 25,0KHz, 30,0KHz, 35,0KHz, 40,0KHz, 45,0KHz, 50,0KHz. lMa ka6¢e
ouxvoTtnTa eAéyETE av n Tdon oTnv €6000 TNG YEVVATPIOG Eival S5V .-
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f (KHz)

I (mA)

V (V)

Vi (V)

Ve (V)

Y Q)

Y. (Q)

Y'(Q)

5,0

9,0

10,0

10,5

11,0

11,5

12,0

12,5

13,0

13,5

14,0

14,5

15,0

15,5

16,0

16,5

17,0

17,5

18,0

18,5

19,0

19,5

20,0

20,5

21,0

21,5

22,0

22,5

23,0
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23,5

24,0

24,5

25,0

30,0

35,0

40,0

45,0

50,0

10.
1.

12.

Mivakag 2

Amo Tnoxéon'Y, =% Va BPEITE TNV ETTAYWYIKA AywyIUOTNTA TOU TTVIOU KOl VO

KOTAXWPAOETE TNV TIPKA TNG OTOV TTivVaKa 2.

ATO Tn oxéon Y, =|6 va BPeiTe TN XWPENTIKA aywyigdTnTa TOU TTUKVWTHA Kal va

KOTAOXWPAOETE TNV TIKN TNG OTOV TTivaka 2.

|
A6 TNV oxéon Y = v va Bpeite TN o0vOeTN aywyIuOTATA TOU KUKAWMPOTOG KAl

VO KATAXWPEMNOETE TNV TIUA TNG OTOV TTivaka 2.

Na xpnoipotroifoete 1 oxéon Y=4Y2 +(Y_-Y.)* kai va utoloyioere Tv
aywyIidoTNTa TOU KUKAWWPATOG. H IR Y cupuTritrtel ye Tnv Y* TTou Bprkarte oTo
BAMa 7;

Na xapa&ete Tnv KAPtoAn Y = g(f).

Na xapagete TNV KauTroAn | = @(f).

A6 10 didypauua Tou BrAuartog 10 Bpeite TToIa €ival N ouxvOTNTA CUVTOVI-
OpOU TOU KUKAWPATOG.

1
Ao 1 oxéon f,=——=—=va Bpeite TNV cuxvotnTa CUVTOVICHOU TOU
n oxeon fo= -~ o Bp nv ouxvomn M

KUKAwpaTog. Tig Tipég Twv L ki C* va TIg uttoAoyioeTe Ao TIG OXEOEIG
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13.

14.

15.

16.

YC L* =
21 f Kal 2mfY,

Aoyioate pe auTh TTou Bprkate oTo BANA 11;

C = avTioToixa yia f=16 KHz. ZupTriTrTel n Tigr mou utro-

210 diaypappa | = @(f) va TpoodiopioeTe TIG SUO CUXVOTNTES YIA TNG OTTOIEG
1=1,411 .

Na Bpeite 10 OUVTEAEOTA TTOIOTNTOG TOU KUKAWMPATOG AT Tn oxéon

Na uTtroAoyioeTe TO OUVTEAEOTH TTOIOTNTAG TOU TrNviou aTrd Tn Oxéon

Q

m

_wl H TIMA QUTH CUUTTITITEl JE QUTH TTOU BprkaTe oTo BN 14;
R

Na puBuicete TNV £€£000 TNG YEVVATPIAG GNMATOG OTA 5Vp_p Kal 0T ouXvoTnTQ
yia TNV oTToia To KUKAWPa ouvTtovieTal. Kataxwpnoare TiI¢ eVvTAoEIS TTou Oti-

XVOUV TA QUTTEPOUETPA. ZXOAIAOATE TA ATTOTEAECUATA TWV YETPNOEWY OOG.
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