3a cheiuHeHHETO “3Be371a”
4. Benpoc

ExBHBaJeHTHO Npeodpa3yBaHe HA CHIPOTHBJICHHS CBLP3AHH B
“TpHBI'bIHUK” B cBbp3BaHe “3Be31a” (A 5 Y).

CBC}]VHIBIWICTU Ha TpHU CHIPOTHBJICHHUA BHB BHJl HA 3-]11;'-(6133 3BE3/1a CC HApH4a ChCAMHCHUE
“3Be31a”, a Ha 3 CBOPOTHBICHHS, Taka 4Ye Ja oOpasyBaT CTpaHH HAa TPHBIBIHHK —
“TpUBIBAHMK “. YecTo 3a ynoOGCTBO ce Hanara mpeodpasyBaHe OT CAMHHS BHI B APYTH,

Up=i;R-i; R;=0

Hanpesxennero U;; e e1HO M chIIO 32
“TpUBIbIHUK” W 32 “3Be31a”

TaKa,ue OCTAHAIATA YACT OT CXEMATa HE CE IIPOMEHS.
Ry R
= R TRy iR
+Ryy +
12 F K3 + 13
a) IlpeodpasyBane A )\
L= RosRyp
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b l AHaJIOTUYHO:
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6) IpeoGpasyeane )\—A
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Que.1

3a cheIMHEHHETO “TPUBIbIHUK”

Or II 3axon Ha Kupxod:

i1z Rizt iz Rostisi Rs1= 0
Or I 3axon Ha Kupxod:

i tis=ip

ip+iz=ix
CriesioBaTeHoO:
ir2 Rizt (ir2 + i) Rost (ir2— i) R =0

Torasa:
i12 (Rizt Ro3 +Rs1) = i1 Rsp— iz Ras
o ioi Ry i Ry3 _ R|2R3| . _ R12R23 . _ R31R23
1274 -2 1 > 2 > 37
Riy + Ryy + Ry, Riy + Ryy + Ry, RIZ +st JrRsl RIZ +st +Rsl RIZ +st +R31
e HO:
U= Rz
Ry R Ry R,
= Up=j 3188 iy 238,
Ry + Ry + Ry Ryy + Ry + Ry,
14 15
Ry _RyRyy Rys =Ry Ry IIpeoOpa3yBaHe Ha AKTHBHH YYaCTBhLH OT €JI. BepUIrd
RI R}]RIZ Rl
R.  RuR R 5. Brnpoc
Ky _ K313 - 3
= = R:“ = RIZ EKBHBAJIEHTHH CXeMH HA AKTHBHH ABYIIOJIOCHHIIH OT 1OC/1€10BATE/I€H H
RZ R12R23 RZ OT napaJjieJieH THIL. B3aumno npeMHHaBaHe
R R R
3 3 3
RIZ'RIZ'Riz Riy Ri2 RIZ'FZ'RI Ry Peannute M3TOYHMIIM HAa €HEPTHS CE MPEJICTABAT MOCPEJICTBOM HJIEANeH H3TOUHHK Ha

= R = = = HanpeskeHue (€ ) WK TOK (ie) M ChOTBETHO MapaJleIHO WK TI0CIIE/I0BATENIHO CBBP3aHO KbM

R Ry Ry Ry RR,+R.Ry+Ry.R

3 . + . + . o _

Ry + Ry —+Ryp, e b 12 273 30 nero cbnporusienue (R), orpasssauio enepruiinute 3aryou. 3a yl06CTBO B €l€KTPHYECKHTE
Rl RZ Rl R2 CXEMH MOJKE J1a C€ 3aMEHS U3TOYHHK OT I1OCICI0BATE/ICH THII C U3TOYHHK OT MapaseseH TUIl

1 00paTHO TIPH Cra3BaHe Ha ChOTHOMICHUSTA:

RyR
= RlleZ'ﬁ €:j.R
\.Ry + Ry Ry + Ry.Ry ¢
. e
= Ry :R,(R]'Rz +R2-R3 4 Rl'R3):R, Ry + R.R, Jo=—
R.R; R.R, R.R, R, R
a
i
= RP:R1+R2+R"R2; r’
2 R,
R,R, . €
R232R2+R3+T’ Uaw <g=m .
1 > _]e T
R,.R, R
Ry =Ry +R, + ;
R,
b
¢ur.1. U3Tounuk ot ¢ur.2. A3rounuk ot
Hpnmep - npeo6pa3yBaHe A —_— )\ noc/e10BaTeeH THII napaJeJjeH THII
Joxazarencreo

o Jlpata JIBYNOMTIOCHMKA ca CKBUBANCHTHH. CICIOBATENHO TOKBT [ M HANPEKCHHETO HA

HU3BOJIUTE UM U/Ab €a €IHU U CBIIH.
® 32 M3TOYHHKA OT MocyienoBaTeneH Tu (dur.1):
Uyp=e- iR
® 33 U3TOYHHKA OT napajeieH Tan (¢pur.2):
Je =it
= Up=i,R=(c-)R=j.R-iR
= Uy =JeR-iR

eHo U, e enxo u cbuwio 3a ur.1 u 3a dur.2:

Rp=2Q; Ry=3Q Ry =5Q = e iR=j, R -iR
RHR RHR Ry R
= R=—-23___ 10 R=— 2B 060 R=—31B _-150
Riy + Ry3 + Ry Riy + Rz + Ry Riy + Ry3 + Ry
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6. Brnpoc
IpeoGpa3syBaHe HA NOCJEA0BATENHO W NAPAJEIHO CheJHHEHHE OT AKTHBHH
BynoocHuiu. [lpexBbpiisiHe HA HM3TOYHMK HAa eJI.H. npe3 Bb3ed. IlpeHacsiHe Ha

M3TOYHHK HA €.JL.T. B KOHTYD

a) TpeobpasyBane HA 10C/IC/I0BATEIHO CBbP3aHN KIOHOBE

i e R, [S R, ex Ry I Cep Rexs

—>

e
b a /Db
Uab —ab_’U

N N

Ru =2 Ris eas =2 ¢
k=1 k=1
JokazatencTso
o Ilpe3 nocnenosarento cebpsanmnte Ry, Ry, ..., Ry ney, €y, ..., ey teue enun n
ChBIIH TOK l

e Or II 3axon Ha Kupxog 3a dur. 1:
iR+ iR, +....t iRy -Uy=e;+ et ... +ey
= Up=i(R;+ Ryt ...+ Ry) - (e;t ext ... +ey)
e Or II 3axon Ha Kupxod 3a dur.2:
iRews - Uah = Coxs
= Uap = iRexq €exs
. M,L,,e €/1HO ¥ b0 3a ¢ur.1 u 3a pur.2:
= Up=Ii(R;+ R+ ...+ Ry)- (et et ...t ey )= iR €ors

CriejroBaTenHo: Rews =R+ Ry +... +Ry
Cug— €1t ext .t ey

6) TlpeoGpaszyBane Ha napajiejano cCBbP3aHu KJIOHOBE

I Cus R
a b
Uap
_—
N
I Y
- R > eKe eK6 R
k=1""% k=1 "k
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Pemenne

TIpeoGpasyBame ydacThIH OT BEPHraTa C Liell OLPOCTABAHE HA AHAIN3A H YI00CTBO
TIpH OIPEJIC/ISIHE Ha TBPCEHUTE TOKOBE M HAIIPEKECHUS.

HpeoépazynaMe ydJacThka MEXIy BB3IHTE ( M C, KaTo 3aMeHsIME TPHTE n:(;panenﬂn
KIIOHA € TOKOBE I i5 ¥ 5 C €IMH KIOH ¢ EKBHBAJCHTHO CBIPOTHBICHHE R y55 1 M3TOUHNK Ha
HAIpeKeHHE €455, KOHTO CE ONpPEIeNsT KaTo:
1 1 1 1 1 1 1 3 1
+—+ +—+

R. R, R, R, 30 30 30 30 10

€56 = RAS{%*%* ;6 j= 10[%7%] =10V
4 5 6

3ame1—mme yqa(:‘n;Ka Me)l(/.ly BB3IUTE d W b C €JIMH KJIOH C EKBHBAJICHTHO
RR, 15.10
R +R, 25

MOC/IEI0BATEIHO CBbP3aHUTE YYACTBUM B KOHTYP ¢ €KBHUBAJIEHTHO CBHIPOTHUBIEHHE Rm«i u

CHIPOTHBJICHHE R, = 6Q | a4 cren ToBa npeobpasyBame

H3TOYHMK HA HAMPEKECHHE €gyq, KOUTO CE ONPEICIIAT KATO:

R,, =R, +R,+R, =10+6+4=20Q R =20Q
; 3 - exs
€, = €456 + € =10+90 =100V e, =100V
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golcamrencmo
eKbM napanento cbpsanure R, ng, R;..., R;, Ry e npunoxeno enno u chuo

HanpeKeHune U@._
3a Beekn KI0H K TOKBT I ce onpenens chracko axona va Om: I —(Uyptey) /Ry
*Or I 3axon Ha Kupxod 3a Bp3en d :

R . U,+e U, +e U,+e
i=i i, +otiy=—"2Ttp— 24 - N.

i ottt
Y
:U(,A(L+i+ ..... +L) Zi
R R, R, 4R,
AKO 03Ha4MM ¢ R,s CHIPOTHBIEHHETO, ONPE/IEIECHO KaTo:
1 i 1
Rum' kflR,f
—imU,— 3 1(U+&iek)l(U+e)
F=Yap 75— =% Wa 3 =% Wap T Cex
Ry 1R Rue GRS Ruw

KBJICTO C €y € O3HAUCHO EIICKTPOJIBIKEIIO HAMPEIKCHHE, OTPEICTICHO KaTo:

Y e,
— K
Coxs = Re)(@ Z o
R,

L1

Hpumep
Jla ce onpeensaT KJIOHOBUTE TOKOBE l‘/‘ iz, i3, i4} i5 u l‘ﬁ, KakTo u Hanpeskenusita Uab, Uac, u
Uch 3a Bepurata ot dur.3, ako R;=150, R;=10£2 R;=4£ R,=Rs=R;=302 a HanpexeHusTa
Ha M3TOYHHIIATE ca ChOTBETHO €3=90V, €,=60V u e5=30V.

T . i E 100 54
oraBa TOKBT 3 Ce OTpe/esi KaTo: o> Aan
’ pen ’ Ry 20
TokoBeTe [} 1 I ce ONPENEIAT CHOTBETHO KaTo:
. R 10
Q=i =5-—=24
R,+R, 25

iy=i,—i,=5-2=34
Hanpexennero Uab Moske 1a ce onpejeny 1o 3akoHa Ha OM Kkarto :
U, =i,.R =215=30V
Hanpesxennsta Uac u Ubc MoKkraT j1a ce onpeenst no 06o6uienns 3akon #Ha OM Kato :

U, = ey —iyRiss =10=5.10 = =40V wm U, = 40V
U, =—e, +i,.R, ==30+4.10=10V"

he —
TokoBeTe 1'4v ij " i6 CC OIPEACIAT OT U3XOIHATA CXEMa I10 3aKOHA Ha OwMm kato:
U,+e, 40+60

=3334
30

U, —¢, 40-30

=0334

B) IpexBbpiisine HA N3TOYHUK HA e./I.H. Ipe3 Bh3es

To3u Tin npeoGpasyBaHe ce Hajlara MOHSKOTa C L) ONPOCTSBAHE Ha aHAJIN3a Ha BEpUraTa
WK 32 yI00CTBO NPH NMPUIIATaHe Ha ONpPEIe]IeH METOJ.

¢ur.1 ¢ur.2
2!0K333TeﬂcTBO

Axo B kioHOBeTe che chiporusienns Ry u Ry (dur.l ) npuéasum u nisagum u3rounmx
c ronemuHa € (¢ur.3), cxemara He ce npomeHsl. (3a mpoBepka MozKe J1a ce u3nos3pa Il 3akon

Ha Kupxod.) [Tpy ToBa o6aue Toukute C, b u d umat eun n chum norenuman.

CriejoBaTeIHO MOTAT 1 ce 00eIMHAT B €1HA M ChINA TOYKA b.
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¢uz.3

r)IIpenacsine Ha M3TOYHHUK HA €.JL.T. B KOHTY

Que.1 Que.2

/AKO BBB BCEKH BB3€J IPHOABHM WM H3BAJIMM H3TOYHHK Ha TOK [, ((ur.3), cxemara He ce
npomenst. (3a mpoBepka MoXKe a ce usnonssa I saxon na Kupxod 3a spsmure @, b uc.)
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1. Onpenensr ce :
m =6 - Gpoii koHOBe Ha Bepurara ;
n=4 - Gpoii Bb31M Ha BepHraTa.
2. 3anmcear ce :
n -1 =3 ypasnenus no I 3akon na Kupxo¢ 3a sb3mm a, b u € na sepurara;

se3en "a'"s +ij-i-iy=0
spsen "'b'"": +is+ip- i3 =0
Wels i 4
B3en "'e": -i; i3+ ig =0
K=m-n+1 =6 -4+ 1 =3 ypasuenus no Il 3akon na Kupxod

Ixontyp: i R;+i;Ry+i; R;=0

I kouryp: is Rs-i;Ry+ i, R3=e5-e4
1l kontyp: i Rg-i3 R3- isRs=-es5- e5

-Te
3. Pemaga ce cucremara ot 06mo 6 ypasnenns ornocno 6 HemspecTHH TOKa
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EKBUBaJNEHTHHSAT TOK MEXTY

CreZIoBaTEIIHO y4aCThKBT MEKIY

BB3JIUTE 4 U C € HyJa:
. . A W C e MpeKbCcHAT
fexa =Je-J=0

7. Brupoc

AHAIM3 HA CTANMOHADHM PEKMMH C M3M0J3BaHe HA 3akonute Ha Kupxod. (Mero,
KJIOHOBH TOKOBE )
KakTo Bedye oTGernsi3axMe BCHHKH €JeKTPHYECKH BEPHIH, TIPH NPOM3BOJEH XapakTep Ha
M3MCHCHHE Ha TOKOBETE M HANPEKCHHATA, ce MOAYHMHABAT HA 3aKomuTe Ha Kupxod.
MetonbT npu KOHTO 3a ompeeiAHE Ha HEM3BECTHMTC TOKOBE B €IHA BEPHUra 3amucBaMme
CHCTEMa ypaBHEHHs 110 3akoHHTe Ha Kupxod ce Hapnua "MeTos ¢ KIIOHOBH TOKoBe".
AJropuThbM HA MeTo/Ia:
1. Onpenensr ce :

m - Gpoif KJIOHOBE Ha BepHraTa (BbB Bepura ¢ I KJIOHA HMa I HEH3BECTHU TOKA);

N - 6poii B3/ Ha Bepurara.

2. 3ammcaar ce
n -1 ypasuenns no I 3axon na Kupxo¢ 3a n -1 Bw3ena na Bepurara;
K=m-n+1 ypasuenus no II 3akon Ha Kupxod 3a K KOoHTypa BbB Bepurara
(OG0 M ypaBHEHHS OTHOCHO I HEH3BECTHU TOKA).

3. PemraBa ce cucTeMaTa OT I ypaBHEHHs OTHOCHO 1M HEH3BECTHH TOKa:

HEHMQE — Cucrema YpaBHEHHA 11O METO, il ¢ KJIOHOBH TOKOB€e
R i
— «—

- 1 KOHTYD —

aR—j-E—b-b,_K&.—i—j—»C
M-

i
R5 6
III koHTYp
es €
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