AZITAITE / Tuqpo Exmoudevtikav Hiektpoldyov Mmyavikov & Exrtondevtikav Hiektpovikdv Mryavikov
4. OEQPHMATA I'TA TPAMMIKA OQMIKA KYKAQMATA!

4.1. T'svika

Ta Beopnipoto KuKAOpATOV epappoloviol 6e YpopKd KukAdpato (OUKd 11 GAAov TOTOL)
TPOKEWEVOL, HEG® TNG ONUOLPYING ATAOVGTEP®V 1GOOVVAU®OV KUKA®UATOV, Vi J1EVKOADVOLY
N HEAETN TOLG KO TNV EMIAVGT] TOVC.

Ta xuprotepa Bewprpata ivor To TOPOKATO:

H apyn ™c eraiiniiog (1 vrépBeong)

To Bedpnpa Thevenin (ko 1o 160d0vapo Bedpnua Norton)
To Bedpnpa g LEYIOTNG LETAPOPAS 1OYVOG

To Bedpnpa Millman

To Bedpnpa g apoPordtrag

* & 6 o o o

Ta Oemp AT CUUUETPIKOV KUKAOUATOV

L' Av kot 1 mopodso EVOTNTO 0POPE TO YPOLUIKG OUIKE KUKAOUOTO, To OsmpiUaTe. Tov

TOPOVCIALOVTOL UTOPOVV VO EPOPLOCTOVV GE OTOLOONTOTE YPUUUIKO KOKA®UO aveEapTnTa amod
TOL GTOLYELOL TTOVL TTEPLEYEL.
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AZITAITE / Tuqpo Exmondevtikamv Hiektpordywv Mryavikov & Exrnodevticdv Hiektpovikamv Myavikdv
4.2. Apyn ™ ernariniiog (1] vaEpOBeong)

H cvykexpipévn apyn dtotuordveror og eENG:

¢ g kOKAOUO TOV TEPIEXEL POVO OVEEAPTNTES TNYES: XE EVAl YPOUUIKO OUIKO KOKAMUO TOV
nePEXEL N oveEApTNTEG TNYEG TAON G 1)/KOL pEOUATOG, 1) TAo™ 1] TO pEHLOL EVOS KAAGOL 1500TAL
He 10 4Opocpa TOV EMPEPOVS TAGE®V 1| TOV PEVUATMOV TOL TPOKVITOVV av KABe TNyn
(thong M pedpoTog) evepynoet EexmploTd.

¢ g kOKAopo mov mepléyel aveEapTnTtes Ko eCaptnuéveg aNyés: e v YPOUIKO OUIKO
KOKA®UO oV meptéyetl aveEaptntes Ko e&aptnuéveg TnyEg Taong /kat peduaTog, 1 téon 1M
10 peLHO EVOG KAAGOVL 1600TOL E TO AOPOIGHO TOV EMUEPOVS TAGEWV 1] TOV PELUATOV TOL
TPOKVTTOVV av KABe ave&aptntn mnyn (Tdong 1 pedUaTOg) EVEPYNOEL EEXOPLOTH TAPOVGia
oAV TOV EEUPTNREVOV TNYAOV.

Ta mapandve onuoivovv 6t kdBe @opd evepyel povo pio avedptntn myn eved ot GAAEg
(aveEdptnteg) mnyég undeviCovrot. Mndeviopdg yio o mnyn Téong onuaivel Bpayvkikiomon

(vs = 0) evdd v pior Tnyn peORATOS onUaivel avolkTokOKkAmon (is = 0).

Emonpaivovron ta e€ne:
> T mv epappoyn ™G apyns g emaAinAiog, eivon amopaitnto To GTOlXEl TOL
KUKAOMOTOG va givon ypappikd (BA. kol aviuwopdostypo oto TEAOC TNG TOPOVCOG
EVOTNTOG).
> H apyn g emariniiog 0ev umopel va €QapUOCTEL Y10l TOV VTOAOYIGUO NG HECTC 10YVOG
emedn N péon oyvg ivar pm ypappkn tosdmra (P = v.i = i’R).
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AZITAITE / Tuquo Exmondevtikav Hiextpordywv Mryavikaov & Exrnoidevtikav Hiektpovikav Miyavikov
Hoapdderyua: Eoapuoyn e opync tne Erariiniioc o KOKAouo ue aveéaptnrtes (LOvo) Tnyéc
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Yno-kOkhopa 1
30+10  —10 |}i,'| 100
-10  10+15(1,' 0
[Ipokvmtet
i1’=2,78 A
2’=1I11A
130° =11'=2,78 A

2 2

110’ =11"—12=1,67 A (10 pedua 110> €xel KatevOVVON TPOC TA KATW O10TL KLTEPITYVEL TO 11
OV £XEL TN LEYOADTEPT OTOALTY TIUY|)
i1s’=1"=1,11 A

Ymo-kokiopa 2

30410 —10 ||i,"] o
~10  10+15 iz”_‘60‘
[Tpoxbdmter
17 =0,67 A
2 =2,67 A

130" =117 =0,67 A

1107 =11"— 127 =2 A (10 pedpa i1’ €xel kateHOLVVON TPOG T TAV® S1OTL KVTEPLGYVEW TO 12’
OV €YEL TN UEYOADTEPN OTOAVTN TIUN)

11577 =12""=2,67T A

YnrépOeon

130 =130 + 130" =3,45 A
ilo=110" + 110" =-0,33 A
lis=115" + 11577 =3,78 A
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AZITAITE / Tuquo Exmondevtikav Hiextpordywv Mryavikaov & Exrnoidevtikav Hiektpovikav Miyavikov

Hapdaderyno: Eooapuoyn e apync e eraAlnAioc og kOKAouo ue aveEaptnree kot eEaptnuévec mTnyéc
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Yno-kokiopa 1

10 —2ix; =ix1(2+]) = a=2A

Do =i =2A
o =i =2 A

Yro-kOkhopa 2

2 01", - Vy
0 11", Vy - 2149
o =1"

3 — i2”_ i17’
[Tpoxkbdmter

11”7 =-0,75 A

7 =225A

o' =11 =-0,75 A
o' =1""=2,25A

YnépOeon

ho=ixq +120”=2-0,75=1,25A

llo=11Q" +1107=2+2,25=425A

7

4

20 i}

/\/\/\ il AN

—-——-‘-q

Ixy o

gmv D 'ﬁ>‘31x1

2Q 150
—PN\NN /NA

iXZ /,l v
(DBA D AT
i[” i2”

I'ep. K. [Maywrdxng: Hiektpikd Kukidpata (Baoucd otovyeio)

4.4



AZIIAITE / Tppa Exrondevticdv Hiextpordywv Mnyoavikav & Exrodevtikav Hiektpovikdv Mnyovikov

Avti-mapadsrypo: H apyn te emodAniioc 6V 1oyVEL OTaY TOL GTOLYEIN TOL KUKAMUOTOC OEV EIVo YPOULIKL

210 KOKAopa Tov oyfuatog vi =10V, va =4 V,Ri =1 (Q) (Ri=aipea=1Q/A), R, =3 Q,
dniadn N avtiotaon Ry dev ivar ypoppikr| (e€aptdtot omd 10 peOULO 1 TOL KUKAMDUOTOG).

Noa koatadeiybet 10 yeyovog Ot1, 6T0 GVYKEKPYEVO KOKA®UO, 1) apy TNG ETaAANAiog dev pmopel
Vo eQapprootel (To apykd KuKAopa 0e&ld divel S10POPETIKY TN Yo To pedpa arnd O,Tt Ta. SHo
VIO-KVKADUATO AploTeEPE, OTAV LITEPTEOOVV).

Apyké KOKAopa
vitv2=(Ri+R)i = 14=(01+3) = i+3i—-14=0 = i=263 A

Yno-koxkiopo 1
vi=(Ri+R)i1 = 10=>{1+3)i1 = i?+3i1-10=0 = i1=2A

Yno-koxkiopa 2
v=Ri+R)i2 = 4=(2+3)i2 = i2?+32-4=0 = ,=1A

YnépOeon
[Mpopavag i1 +i2 #1
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AZIIAITE / Tppa Exrondevticdv Hiextpordywv Mnyoavikav & Exrodevtikav Hiektpovikdv Mnyovikov
Avti-rapdéderypo: H apyf mg emodiniiog dev pmopet vo, epaipocTel Y10, TOV VITOAOYIGUO TG 16)00G

210 khKAopa tov oynpatoc vi =10 V,va =5V, R1 =2 Q, Ro =3Q,.

No koatadeyBel 10 yeyovdg 0Tt n opy] ™S emoAANAiog dev pmopel vo €QAPUOCTEL yloo TOV
VIOAOYIoUO TG HEONG 16YV0G (To apyikd KOKAmpa 0e&ld divel dlapopetikd amotéAespa and 0,Tt
T 600 VIO-KVKADUATO aploTePd, OTav vepTtedovv).

Apyuk6 kOKAopa
vitv2=Ri+R)i = 15=2+3)i = i=3A
Pi=iRi=18W

Ymo-kokiopa 1
vi=(Ri+R)ii = 10=2+3)i1 = i1=2A
Pii=iRi=8W

Ymo-kokiopa 2
v=Ri+R)i2 = 5=2+3)i2 = 2=1A
Pio=i’Ri=2W

YnépOeon
IIpopoavag Piy+ P12 #Py
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AZITAITE / Tuqpo Exmoudevtikav Hiektpoldyov Mmyavikov & Exrtondevtikav Hiektpovikdv Mryavikov
4.3. Ozopqpora Thevenin ko Norton

Mo ypoppkd opikd kokAopoto, to Osopnpate Thevenin ko Norton dtatvrndvovtatl og €E1g:

e éva Ypopkd opikd KhkAmpa pe 800 avolktohs akpodékteg A kot B, to kikiopa uropei va
avtikataotadel eite amd o aveEdptnn myn Téong oe oepd pe pio avrictaon (feodpnuo
Thevenin) &ite and P aveEapn myn pevpatog wapdriinia pe pio avriotaon (Bedpnuo
Norton).

RtH
Ipoppuxo ° A — o A
®OMUKO
KOKA®UO
>
————e B
e B
Ipoprpco
p HH’ L . A - A
OTING)
KOKA®LLO
— G\D IRN - Rru
L ¢ B
e B

>t 16odvvapa kukAopato Thevenin kot Norton:

¢ vrH (taon Thevenin) givor 1 TéoN OVOIKTOKUKA®GNG TOV OUKOD KUKAMUOTOG HETOED TV
aKpOdEKTMV A Ko B.

¢ in (psopo Norton) eivor m tdon PpoyvKOKA®ONG TOL OUIKOD KULKAMUOTOG HETOED TV
aKpOdEKTMV A Ko B.

¢+ Rt = Rn (avtioctaon Thevenin/Norton) givot 1 160d0voun avtiotaon HETOED TGV OKPOSEKTOV
A xou B.

O VTOAOYIGUOC TOV OVOTEP® TOPUUETPOV YivETal OC ERC:
> Edv to xOxhopa mepiéyxel povo aveEapTnTeg TNyEc:
v' H tdon Thevenin vra vmoloyiletalr ®¢ M TGN GVOIKTOKOKA®ONG UeTOED TmV
akpodekt®v A kot B (pe ypnon teyvikov enilvong kukiopdtov otog 1 MLAB.,
M.K. kAm.).
v H avtiotaon Thevenin kot n avrictaen Norton (Rt = Rn) vroloyiCoviol w¢ n
1oodvvaun ovtiotaon petald Tov akpodekTtdv A kot B dnwc mpoxvntel petd and 1o
unoeviopé tov aInyov (BpoyvkdkAmon o wnyég Téons, OVOIKTOKOKAMON Yo TNyEG

PEVLLOTOC).

2 B\ xou Xatlapéxne I'.E., Hiextpia Koxiduora (evomrto 4.3 — Aopéva mopodeiypora).
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AZITAITE / Tuqpo Exmondevtikamv Hiektpordywv Mryavikov & Exrnodevticdv Hiektpovikamv Myavikdv

v

To pedpa Norton iN vroroyiletan gite oG In = —TH (0 gvkoAdTEPOG TPOTOG) £lTE WG TO
TH

peopa Bpayvkikimong petald tov akpodektdv A Kot B (pe ypion texvikodv enihvong
KukAopdtov otog n M.A.B., n M.K. «ir.).

> Edv to xoxAopa mepiéyel aveEaptnteg Ko EapTnuéveg Tyec:

v

H tédon Thevenin vry vroroyileton (6mwg kol mpv) oG 1 TAG1 GVOIKTOKVKAMGNG

HETOED TV aKpodekKT®V A kot B (pe ypnon texvikaov enilvong KuKAOUATOV OTwg I

M.A.B., n M.K. «Am.).

To pedpa Norton in vmoroyiletar g t0 pedpa Ppoyvkokrioong petald ToOV

axpodektdv A kot B (pe ypnon texyvikaov emilvong kvkhoudtov otog 1 M.A.B., 1

M.K. kA.).

RtH = RN =V,ﬂ. Emonuaiveror 60t1 n mapovcia eEaptnuévav Tnydv 0gv ETITPETEL TN
IN

YPNON 160SVVAUOV KUKADUOTOS Yo TOV LTOAOYWOUO Tev aviotdoewv Thevenin /

Norton.

> Edv to xoxhopa mepiéyel povo eEaptnpéveg nnyec:

v
v

Ed® vra = 0 kot to in = 0.
o tov vroloywopd ™ Rra (= RN) ocvvdéeton otovg okpodékteg A kou B pa
aveaptnmn mynq pedpatog 1A kor vmoroyiletar m vap (He TIG cLVNOEIS TEXVIKEG

eniivong kuklopdtov). Eivar Rra —YAB _ R,

Iep. K. Maywrakng: Hiektpikd Kuklopota (Baoikd ototyeio) 4.8



AZITAITE / Tuqpo Exmoudevtikav Hiektpoldyov Mmyavikov & Exrtondevtikav Hiektpovikdv Mryavikov
Hoapaderyuna: Eoapuoyn Osowpnudtwv Thevenin / Norton 6g KOKA®UO LE AVEEAPTNTES TNYEC

270 KOKA®UO TOV GYNHOTOC, VO VTOAOYIGTOVV:

(o) H taon xor n avriotacn Thevenin (vru, Rth) kon, petd, to pedpa kot n avriotaon
Norton (in, Rx) 1o Ta onueio A kou B pe yprion tov Ocwpnpatog Thevenin.

(B) To pevpo ka1 n avrictaon Norton (in, Rn) ko 1 Tdon kot ) avriotacn Thevenin (vrh,
RrH) Yo ta onueio A kot B pe yprion tov Oewpiporog Norton.

(y) H téon v; ko 10 pegopa i; tov goptiov R;.

Ri=6Q R;=20Q
A AMA_ o
A
* R:=30Q
()aey s ’n_% 120
, a
Avon

I'a tov vmoroyiopd g Taong Thevenin vy, Ta dKpa TOL EOPTIOL AVOIKTOKVKAMDVOVTOL
(oyuo, apiotepd) evd m avtictacn Thevenin Rty vmoioyiletor wg M 160dvvapun
avTIoTOoN HETOED TV aKPoOEKTOV A kot B pe T1g myéc pnoeviepéveg (oynua, oe&id).

Ri=6Q R;=20Q Ri=6Q R;=20Q
NN\ VAV AVA e /N NV N\ VAV AV e
A A
£ R,=30 R,=30
O;se\/ § 2= §‘ 2=
A &
VTH=VAB=VR2=36%=12V Rmiu=6/3+2=4Q
in= VTH _ 3 A Ry=Rm=40

Rt
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AZITAITE / Tuqpo Exmoudevtikav Hiektpoldyov Mmyavikov & Exrtondevtikav Hiektpovikdv Mryavikov

Mo tov vroloyopd tov pevpartog Norton in, To GKPO TOL (OPTIOL PBPUYVKVKADVOVTOL
(oymua, aprotepd) evd M oavriotaon Norton Rn vmoAoyileton (akpifdg Omm¢ kot m
avtiotaon Thevenin) wg 1 16odOvapun oavtiotaon petad v akpodektodv A Kot B pe 11g
TNYEC pnoeviepéveg (oynua, oekid).

Ri=6Q R3=2Q Ri=6Q R3;=2Q
IS AN AN ANy
A A

+
036\/ §R2=3Q §1 R,=3Q
% il) 1 i2)

Peopoto poyov kot kKAGO®V
6+3 -3 i1| |36
3 3+2  |lig|=|0

i

B )

911 — 312 =36
=311 +512=0
Embovtog mpokdmtetio =3 A

Peopa Norton
Agdopévov 0Tt in=12 = IN=3 A

Avtiotaon Norton

RN=6/3+2=4Q
(vmoioyiletat 6nmg kot 1 avtictaon Thevenin)

Téon kor avrictacn Thevenin

viE=INRN= 12V
Rruy=Rn=4Q

IMa tov vroAoyopd tev vy, 17 Ba ypnoyomomBel to mapoakdtm 1woddvauo (katd Thevenin)
KokAopo (8o propovoe va ypnoipomombel Kot to 16odvvauo Norton).

R A
T L J
R,
R
R
Vi= vy —— Lt —=9V =075
RTH +R€ Rf
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AZITAITE / Tuquo Exmondevtikav Hiextpordywv Mryavikaov & Exrnoidevtikav Hiektpovikav Miyavikov
Hoapaderyuna: Eoapuoyn Osowpnudtwv Thevenin / Norton 6g KOKA®UO LE AVEEAPTNTES TNYEC

270 KOKA®UO TOV GYNHOTOC, VO VTOAOYIGTOVV:
(o) H téon kou n avtictoon Thevenin (v, Rth) kot to pedpa kor ) avtiotacn Norton (in, Rx)
v ta onueio A ko B.

(B) H tdom v; ka1 to pevua i; Tov goptiov Ry

2651
i_—__.___._/x,-\/k/\___ —
| 4oq G e A
(S
( 159 $104 g
N p.
' E 1
| |
s | / \/\__i e s
40 &
Avdon

[oodvvapa kukA®pata Yoo Tov VtoAoyiopd g taong Thevenin va (avowktokvkAopéva A, B)
kol ¢ avtiotaong Thevenin Rty (avoiktokvkimpéva A, B, Bpoayvkukiouéveg myég tdong Ko
OVOIKTOKVKAMUEVES TINYES PEOLLOTOG).

2651 204
_,— _____ M B 0y R R G [—/\/L_ . _,._!,
| s0a Iy 94 | A 400 Pt
%'“_/n A Sy = il .f;_é ,I Y : = 41_\,__,_ Y
| - v | | N
P . g 1 | 3150 P’T‘m
( D 1 ) 150 i; 104 r 1
< f o ]
| ‘ | i s
tiih 0% | /.«v.u,\__l po bt i GO _AAN ___EP L
40 ® 4L
40+15 -15 -40 ||, 17,4
15 1541044 0 |liyl=] v,
-40 0 40+26|[i3| |-V,
p—13=0,1A

Amaonteitor pévo o vroroyiopdg tov iz. [pokvmtet iz = 0,5 A.
Apa vTH = VAB = Vioo = 1210 =5 V.

Rrn=Ras=(26+4)//10=30//10=17,5 Q.
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AZITAITE / Tuqpo Exmondevtikamv Hiektpordywv Mryavikov & Exrnodevticdv Hiektpovikamv Myavikdv
(Ot og oepa avtiotaoelg 40 Q ot 15 Q éyovv BpoyvkukAmOel Kot 0ev GUUUETEXOVY GTOVG

VTOAOYIGLLOVC).

in=~TH — 067 A
Rty

Ryv=Rmu=7,5Q

Mo tov vroAoyiopud tev vy, i; Ba ypnoponombei 10 mapokdtw wodvvapo (katd Thevenin)

KOKA®UQL:

RtH A

— ]

R;
=
R
\75n VTH —€= 4 V
RTH +R€
= Y013 A
14
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AZITAITE / Tuquo Exmondevtikav Hiextpordywv Mryavikaov & Exrnoidevtikav Hiektpovikav Miyavikov
opaderyuo: Eoapuoym Oempnudrmy Thevenin / Norton o€ KOKA®LOL LLE OVEEAPTITES Kol EEUPTNUEVES TTNYES

270 KOKA®UO TOV GYNHOTOC, VO VTOAOYIGTOVV:
(a) H tdon xor n avtictaon Thevenin (vru, RtH) kot to pedpa kou ) avtiotaorn Norton in, Ry,
v ta onueio A ko B.

(B) H tdom v; kot to pevua i; Tov goptiov Ry

1% i ol 30Q I, A0o

400 R/=80Q

H mapovacia g e€aptnuévng mnyng dev emTpENEL TOV OPICUO 1GOOVVOLOL KUKADUATOS Y10l TOV
vroAoyiopd ¢ avrtiotaong Thevenin Rru. T to Adyo avtd, vmoroyiletar, apywkd, n tdon
Thevenin vt (amd 10 16000vapo kokAwpe Thevenin), ot cvvéyela to pevpa Norton in (a6 1O

VTH

Iy

16odvvopo kKOKA®pa Norton) Ko, TéAog, 1 avtiotaon Thevenin ond tov Tomo Ry =

Kvokiopa yia tov vroroyiopé g tédong Thevenin (avoiktokdkiowon A, B)

18 3 pod 30Q 1, '1oo

/\/\/-\/_li_ ‘__|./.._/\/\/\/L UA
: iAl! —~
V4oV - 1
:-{j) gioﬁ Cs ; ?’ﬂfﬁ L) Sk
B8
2420 ~20 0 i 40
-20 20+5+50 -50 i[=] 0
~0 ~50 50+10+40|/i3| [300i,

2211 — 2012 + 013 =40
—201; + 7512 - 50i13=0
011 =50 12 + 10013 = 300ia
(ia=11—12)

[Ipoxvmteriz =7 A

Apa, vin = vaB = 13°40 =280 V
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AZITAITE / Tuquo Exmondevtikav Hiextpordywv Mryavikaov & Exrnoidevtikav Hiektpovikav Miyavikov

Kik,opa yio Tov vroroyiopnd tov pedpatog Norton (Bpoyvkdkioon A, B)

Agdopévov 0tL M avtictaon Tov 40 Q BpayvKukAdVETAL, TO KUKA®UO YiveTal

) 5¢ 300La 4
iA |

@AW:) 202 p 3509 ) | ) |
' f

A

2+20 -20 0 i 40
20 20+5+50 -50 |lip|=| O
0 -50 50+10||i3 3001

2211 — 201> + 013 =40
—201; + 7512 — 5013 =0
011 =50 12 + 6013 = 30014
(ia=11—12)
[Mpoxdmtetin=13 = 14 A

Ynoroyropog avriotdocwv Thevenin ko1 Norton

Rru = V_TH =@=20Q
lN 14
Rn=Rmu=20Q

Kikihopo Yo Tov vToAoyIopo Tov vy, i

R %
I 9
=}

R
VI= Vi —— =224V
RTH +R£
= YC_ogaA

Ry
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AZITAITE / Tuqpo Exmondevtikamv Hiektpordywv Mryavikov & Exrnodevticdv Hiektpovikamv Myavikdv
4.4. OzoOpnuo pEYIGTING HETAPOPAS LGYVOG

Mmropei va amoderyBel 0TL, Yoo HEYLETN LETOPOPA NAEKTPIKNG 1o(V0S omd pio Tnyn TAoNS Vs UE

ecmtepkn avtiotaon Rs mpog avtictaon eoptiov Ry, Oa mpénet va eivar Ry = Rs.

Anddeitn
R
Amo 1 oyéon daipeong tdong (evotnta 2.1) mpokvmtel OTL v, = Ve— , apa
Rs + R(
2
2 Ry
2 Re4R,)2 R

A% + 2
pi=—= S L=y —L— 5 = Pi(R)

RE RE (Rs + RZ)

Avaykoio cuvOikn yia ) peyistonoinon g pi(R;) eivor va ioyver pr’(Ri) = 0.

[HapaywyiCovrog oc mpog Ry, mpokvmtet

Ry } 2 Ry'(Rg +R ) Re((Rs +Re)2) ':

pr'(R)) = vi? [ 5
(Rs+Ry) (Rg+R,)*

2 '
2 L.(Rg +Ry)* ~R/2(Rg +R/)(Rg +Ry) *_
(Rg+R,)*

2 1.(Rg +R/)? —2R4(Rs +Ry).1_

(Rg +R,)*
2 (Rg+Ry)(Rg +Re —2Ry) _ 2 (Rg- Re)
S S
(Rg+R,)* (Rg+R)*

Mo vo givar p;’(Ry) = 0, 0o mpénet Rs — R; =0 dnhadn Rs=Ry.

[Ipokeipévov 1 cuvONKn vt va 0dNYel oe peyiotomoinon g pr, 0a mpénel pr’’(Ri) < 0. Ipdypor,

2 (Rg—=Ry) || _ V.2 (Rs—R,)' (Rg +R;)’ —(Rg —Rz)((Rs +R£)3)
(Rg+R )’ i (Rg+R,)°

pl, ’(Rl) = {Vs

— v 2 ('1)(Rs +Rz)3 _(Rs _Rz)?’(Rs +Rz)2(Rs +Rz)v
) (R +R))°
,2 ¢ DRs +R )’ —(Rg - Rf)3(Rs+Rz)2-1
(Rg+R/)°

v, ~(Rg+R;)* -3(Rg - Rf)(Rs +R,)?
(Rg+R,)°

O¢tovtag, oy mapanave oxéon R;= Rs, tpokdmtel 01
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29 _1
pr (R = vg* =<0
(Rs+Ry)

apa, OVIMG, M 101G PI TOL POPTIOV NEYIGTOTOLEITAL.
, . Vg .
X1y tepintmon avtn, eivot v, = TR omoteE

2 2 2
Ve Vg Vg Ps

R, 4R, 4Rg 2

Plsmax =

2 2
Vg Vg

(Rg+R,) 2Rg

(dedopévov OTL M 1oY1G TNG TNYNGS tvan ps = ).

To Bedpnpo péylomg HeTaPopds 16x00G 1oybel Kot Yo kKOkAmpa pe tédon Thevenin vra kot
avtiotaon Thevenin Rty ocvvoedepévo pe avrtiotaon @optiov Ry Oa mpénet Ry = Rra oty
omoia mepintmon, Oa eivon

2
VTH _PTH
4R Ty 2

Pl,max =

Ot amoutnoelc yo Ty Tun g avtioctaong poptiov R; cuvoyilovrol otov mapakdto mivaka:

X10y)0g Amaitnon Amnaitnon
(Wavika (mpaypotikd
KUKAONOTO) | KOKAOPOTO)
Ymv avtiotaon @optiov va eueaviCetar to pEYIoTO duvaTod & o R;>> Rs
TOGOGTO TNG TAGNG TNG TNYNG. S
(Vi =) (Vi = Vs)
2mv avtioctaon @optiov va gpeavifetor to péyloto duvatd Ry 0 R; << Rs
TOGOGTO TOL PEVIATOG TNG TNYNG. Rg
(i = is) (i ~ is)
v avtiotaon @optiov va  mwpayupatomoileiton  HEYOTN | Ry = Rs R/=Rs
HETOPOPE 10YVOG (BedpM O LEYIOTNG LETAPOPAS 15YVOC). Ps S
Plmax = —— Plsmax =——
2 2
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[Hopdderyuo: AOmicTOON TOV OTOITAGCE®VY Y10 LEYIGTOTOINGN TNE TAoNC / TOL pevuatoc /

TNC 16YVOC TOL POPTIOV

IInyn téong vs = 12 V pe sootepikn avtiotaon Rs = 6 Q cuvdéetan (o€ oepd) pe avtiotoon
eoptiov Ry mov AapPaver typnég2 Q,4 Q, 6 Q, 8 Q, 10 Q xon 114 Q.
(o) T'a k@B TN ™G avtioToong eopTiov, va VITOAOYIOTEL 1) 16YOE Ps TOL TAPEYEL 1| TNYT).

(B) Tw k&b Tun g avtiotaong eoptiov, vo VTOAOYIGTOVV 1 TAGT, TO PEOLA KoL 1) 1oY0¢ (Vi, 17

KOl p7) TOL POPTIOV Kot 1 1Y 0S Ps TNG TNYNG.

Me Bdon tic oyéoelg
Ry

RS +R(

Vg

= —
RS +R€

pr=Vri
Ps = Vseis = Vsl

TPOKVITEL O TOPOKAT® TIVOKOGC:

Ry \i ] is pr=vpri; | Ps=Vsis Py
(9) V) (A) (A) (W) (W) Ps

2 3,00 1,50 1,50 4,50 18,00 0,25

4,80 1,20 1,20 5,76 14,40 0,40

6,00 1,00 1,00 6,00 12,00 0,50

8 6,86 0,86 0,86 5,92 10,29 0,58

10 7,50 0,75 0,75 5,63 9,00 0,63

114 11,40 0,10 0,10 1,14 1,20 0,95

ZyoMa

> O mivakog Katadeikvoel 0Tt 1 téon @optiov v peytotomoteiton étav R; >> Rs, to pedua
eoptiov i peyiotomoteital 6tav Ry << Rs, evd 1 160G Tov @opTiov pr LEYIGTOTOEITAL OTOV
R;=Rs.

> H péyvomn Ty g woydog tov goptiov pr (mov mpokvmtel 6tav R; = Rs) avrictoyet oto
50% g GLVOAIKNG 16YVOG TOL TAPEYEL 1) TNYY).

> Av ko m woy0¢ Tov eoptiov peidvetar Yo Ry > Rs, 10 1060616 TG 16Y00G TOL HETAPEPETOL
070 QopTio cuveyilel va avédvetal.
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Hopdderypo

IInyn téong vs = 100 V pe eowtepikn avtiotaon Rs = 300 Q cuvoéetar (o€ oepd) pe avtiotoon
eoptiov Ry mov Aappdver tipég 0, 100, 200, ... 1000 Q. Na couninpwbel o wivakog Tindv Kot vo
YIVOUV 01 YPAPIKEG TOPACTAGELS TWV VI, 17, PI GUVOPTNGCEL TNG avVTioTAoNS Poptiov Ry.

R, 0Q 100 Q 1000 Q

Vi

Me Bdon t1g oyéoeig
R

RS +R(

RS +R€

pI= Vi

TPOKVTTEL O TivaKog Tov akolovbel (e Bdon tov omoio Oa oyediaotel kot 1 {nTovUEVN YPOPIKN
TOPAGTOOT):

R/ (Q) |0 100 (200 (300 (400 (500 |[600 |[700 |800 [900 (1000
vi(Q) |0 25,0 |1 40,0 [50,0 | 57,1 |62,5 (66,7 |70,0 (72,7 |75 [76,9
ir (A) |0,330] 0,250 0,200 0,167 0,143] 0,125]| 0,111 0,100 0,091 0,083 10,077
pr(W) |0 6,25 | 8,00 833 |8&17 |7,81 |7,41 | 7,00 |6,62 |6,23 |5,97
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Hopdderypo

Kokhopa tpopodoteital amd mnyn taong vs e ecwtepikn avtiotaon Rs = 80 evd to goptio Ry

amoteleitan amd v TapdAAnAn cvvdeoporoyio ovo aviiotdoewv R = R kot R» = 4R (6mov R

OVTIGTOGT TOV TPETEL VO TPOGOLOPIOTEL).

a) Na mpocdlopiotel 1 Ty twv avtiotacemv Ri, Ry dote va emrvuyydvetor péyiom petapopd
600G Ao TNV TNYY| TPOS TO POPTIO.

B) Av n téomn g myng €xet T vs = 320 V, va vroAoyiotet 1 (cuvolikn) oybg Ps g mnyng

Ko 1 1606 Py mov petagpépetar 6to goptio Ry

(0) Oa mpénet R;=Ri/Ry =Rs= 80 (Q).

Opwc Ri/Ry = —1R2 _ Re4R 4,
oS B2 ™ R +R, R+4R 5

4
Apa Bo Tpémer ER =80(Q2) = R=100(Q)

Emopévmg
Ri=R= 100 (Q)
R>=4R =400 (Q)

vg 320
Rg+R, 80+80

B) i1s 2A

Ps = vseis =3202 =640 W

600G oNUaivel LETOPOPE, TPOG TO POPTIO, TNG MIGNS LoYXVOG TG TNYNG.
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4.5. Ozopnpo Millman

To Bewpnuo Millman emitpénetl v avtiKatdotoon TopdAANA®Y TyoV tdong (kabepid pe
dwn ¢ avtiotaon) pe pia (1) mTnyn tdong kot pia (1) avtictaon og cepd.

Me ava@opd 6To oMo 1oL aKoAOLOEL:

fé o

B M:liwmn
'1} Ru

Vi
&

tr .t .1
VM= 1 1 1
—t— .+
Ry Ry Ry
R 1
M™ 1T 1
R T S
Ry Ry Ry
Zyoho,

> Xe mepimtwon mov kdmowo wnyn €xer avtifeTn moAwodtnTo, O OvTioTOOS 6pog oTOV
aplBunt) g oxéong yw T vMm &yl mpoonuo “—“. Emonuaiveton 61t M moAwodTTO TOV
Tny®v dgv ennpealet T oxéon ywo TNV Rm.

> Xe mepInTmon mov KATolog KAGO0g dgv £xel Tyn (aALd Lovo avtiotaon) o avtioTotyog 6pog
o1 oyéon ywo T vm undeviCetar. H oyéon v v Rm dgv emmpedleton.

> Xe MepInT®on mov KAmMOowog KAAOOg Ogv £xel avriotaon, 1o Osodpnuo dgv pmopel va
EPAPLOCTEL O1OTL O AVTIGTOL(O0G OPOG OTIG GYECT Yo TN VM Kot TNV Ryv amerpiletar.

Hopdderypo
Noa vroAoyietohv 1 16odvvaun Tyn Téong vm Kat 1 16odvvaun avtiotoon Rm av

vi=8V,Ri=20Q,
v2=-9V,R,=3Q,
vi=12V ,R3=6Q

Avon
8191+12l
VM = 2 "3 6_3vy
M 1 1 1
A T S
2 3 6
R 1 =10
MT1 1 1
2 3 6
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