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1 3apgaHue

I.0nperne/MTs 9KBUBAJIEHTHOE CONDOTURICHAE IIGIIA.

Ry, : Riz30m
22 g R:260n
| RS Rs 25 0m
R1 = :]RJ I Ry 26 0m
R3 —|_—'_}5‘5 Rs*30m
( +— %7 Ry 26 0m
= I R, =6 O
Rg =90n
PeweHue:

R45 = R4R5/(R4+R5) = 6x3/(6+3) =2 Om

R67 = R6R7/(R6+R7) =6x6/(6+6) = 3 Om
R245=R45+R2=2+6=80m
R367=R67+R3=5+3=80m

R245367 = R = R245R367/(R245 + R367) = 8x8/(8+8) =4 Om
R3=R1+R+R8=3+4+9=16 Om

OtBeT: R3 =16 Om

3 3apaHue

3.Paccunrars R » ACIIONIE3YA OCOCWEHHH! 3aKOH OMa.

Uas = 14 B
Y Gx 49
g‘;*@—-l:.l—-——% Z'» 24
1V/53
PeweHue:
| = (Uab + E)/R
R = (Uab+E)/I=(14+4)/2=9 Om
OtBeT: 9 OMm

Kypcosas Crp.1
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2 3apaHue

2.0npenemiTs Toxk J, MeTONOM CBEPTKH,a 3aTeM TOK I, ,

ACIOJB3Ys BHpaxeHUe I HeJUTeJs TOKA.
E=12B  ps+ {00n
Cr=1n® p. <3 0u
it 1l
3 fen *
B 2.0 e A OO
R, *80m
Ry =501
Ry =40m

PeweHue:
Mocne cBepTKU cxeMbl (y4aCTKM C KOHAEHCATOPAMM PacCMaTPUBAEM,
KaK pa3pbIB Lenu), noay4yaem:

1L R
4 e, . .
R L, Re¢

Kypcosas Ctp.2
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R4567 = R467R5/(R467+R5) = 10*3/10+3 = 30/13=2.3 A
I [
> r ?

£ 8, Ra\ys< 2

l l

R234567= R4567 + R2 +R3 =8+ 5+ 30/13 = 15.3 A

Rs = R234567R1/(R234567 + R1) = 15.3%9/(9+15.3) = 5.7 A
11=E/Ra=12/5.7=2.1A

13 =11 * R1/ (R234567 + R1) = 2.1*9/(9 + 15.3) = 0.8 A

4 3apaHue

E =65
E,=98
E4 25‘/5
Es=2 B
Eg 8 B
57 ‘5A
Ry 21 0H

Esns| |Rob Ry 260

Kypcosas Ctp.4
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1 cnoco6 - M3MN

R12=R1+R2=1+2=30m
J1=E1/R12=6/3=2A

E2 Es Rs

R123 = R12R3/(R12 + R3) = 3*3/(3+3) = 1.5 Om
E3=J1*R123=2*15=3B

E2 Es Ry

m[j [52 "‘ﬁ 2(3)

{
EgCP Q’ E" Ee y

E'=E2-E3=8-3=68B

Kypcosas Ctp.5
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J'=F'/R123=6/1.5=4A
J4=E4/R4=54/6=9 A

s R
Wil 4
J E. ¢

R1234 = R123R4/(R123 + R4) = 1.5%6/(1.5+6) = 1.2 Om
Ja=J)4-1'=9-4=5A
Ea=Ja*R1234=5%1.2=68B

Kypcosas Ctp.6
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Eb=Ea-E5=6-2=48B
Rb=R1234+R5=1.2+0.8=20m

éﬂ le
E¢

lb=Eb/Rb=4/2=2A
J6=EB6/R6=8/2=4A

el © “l 1@

)

Jake=1b+l6-17=2+4-3=3A
Ra#B = R6Rb/(R6+Rb) = 2%2/(2+2) = 1 Om
Eake = JauB*Rake =3¥1=3B

Kypcosas Ctp.7
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Kypcosas Ctp.8



gl | 3%’2 Ksﬁ

Jc=17-lb=3-2=1A
Ec=Jc*Rb=1%¥2=20m

%
s
Ee
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bl | ]“ :S)z‘ S

Ae Ec
Ie
Ee R

I6 = (E6+Ec)/R6 = (8+2)/2=2,5A

Kypcosas Crtp.10
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2 cnocob - 3akoHbl Kupxroda

N13.k.=Ny3nog-1=4-1=3 - KONWYECTBO YPAaBHEHHWH MO NEPBOMY

3aKoHy Kupxroda
N23.k. = NpeTBel - NMCTOYHMKOB TOKa - (Ny3nog-1)=7-1-(4-1)=3 -
KONWYECTBO YpaBHEHWIA Mo BTOPOMY 3aKoHY Kupxroda

1 sakoH Kupxroda:
lyzen:li+1:+13=0
3yien:lz=ls+ls

Adyzen:ls+1l7=1g

2 saKoH Kupxroda:

1 koHTYp: -E1 =-11R2 -11R1 + 13R3

2 KOHTYP: E2 + E2 = 13Rs - 13R3

3 KOHTYP: Es+ Es - E2 = I5sRs + IgRs - 12R4

Pewaem CHUCTEMY.

li+ 1l +1s=0 {l)
la=la+1s (2:]
Is+3=1s (3)

Kypcosas Crp.11



6=-2l1-11+3l5 (4)

63 =6ls- 35 (5)
44 = 0.81s + 2l - 6l (6)
M3 (4):13=11-2

MS(I)H|3=|1-2Z|2=2—2|1

WUz (5): s = (I, + 19)/2

Mz (2) v ls = (11 + 19)/2: I = (-15 - 511)/2

Uz (3) m s = (-15 - 511)/2: Ig = (-9 - 51,)/2

Kypcosas Crp.12
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MNMoacrtasnsaem B (6), oTKYOa

l,=-2.8A
Ha)(O,EI.HM QCTaNbHbIE TOKK:
l,=7.6A
l3=-4.8 A
ls=8.1A
ls=-0.5 A
le=2.5A

3 cnocob - MKT

Nyp.MKT = NeeTBel - NMCTOYHMKOB TOKa - (Ny3noe-1)=7-1-(4-1) =
3 - KONWYecTBo ypaesHeHuid no MKT

l11(R1#+Rz+R3) - 122Rs = - B4
l22(Ra+Ra) - 111R3 - 133Ra = Eo+Es
l23(Ra+Rs+Reg) - 122R4 + 17Rs = Es+Es-E4

6l -3l =-6 (1)
9155 - 3141 - Bla3 = 63 (2)
8.8l33 -6l +6=-44 (3)

M3 (1) lz2=2111+2
MoacTtaesnaem l22 B (2) W (3):

Slyg - 2133 = 15 (2)
4.4155 - 6111 =-19 (3"

Kypcosas Crp.13
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la3 = (5111 - 15)/2 noacraenaem 8 (3'), oTkya
ln=2.8A

Haxopnum ocTanbHble TOKK:

laa=7.6 A

l;3=-05A

li=-l11=-2.8A
la=lz=7.6 A
lz=l11-1l2=-48A
la=laz-133=8.1A
Is=133=-0.5A
le=lz+1:3=2.5A

4 cnocob6 - MYN

Nyp.myn = Ny3a0g - 1 - Nugen.mcr.=4 -1 -1 =2 - KONM4ecTBO ypaBHeHHid no MY
®,=0,0:=E;=9B

®; (1/(R1+R2) + 1/Rs + 1/Rs + 1/Rs) - P3/Ra - ®afRs = E1/(R1+R2) + Eof/Ra +Es/Rs - |7
®4(1/Rs + 1/Rg) - ®3/Rs - ®2/Rs = Es/Rs - Eg/Rs + |7

MNMoacTaBye YMCAa, NOAYYUM:
8(1)2— 3$4 = 81
20, + 79, =51

OTryna

®,=14.4B
®,=11.4B

Kypcosas Crp.14
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ly= (P -
I3 = (D -
la=(P; -
Is = (D3 -
le = (Ps-

(Dz + Eﬂf{R]_‘l‘Rz) = {D -14.4 + 6),"3 =-2.8A
®;)/(Rs) = (0-14.4)/3=-48A

®; +Es)/Ra=(9-14.4+54)/6=8.1A
®s+Es5)/Rs=(9-11.4+2)/0.8=-05A
®, +Es)/Rs= (11.4-14.4+8)/2=2.5A

Mo 1-my 3akony Knupxroda gna ysna 1:
li+l+1l3=0,3HaunT Iz =-l1-13=7.6 A

5 cnocob - M3l

|6 = {Uxx + EG}/I:REK+ RB)

Rs
.
ea L]ew Tes
7

7

Riz=R;+R;=30m

Rizs = R12R3/(R12 + R3) = 3*3/(3+3) = 1.5 Om

Risz4 = R123R4/(R123 + R4) = 1.5*%6/(1.5+6) = 1.2 Om
Rex=R1234 +R5=2 Om

Kypcosas Crtp.15
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2 3akoH Kupxroda ana 1-ro KoHTypa:
IsRs - 1aRy+ Uy, =-Es + Eg
U,x =-IsRs + 14Rs - E5+ E5

Nyp.mKT = NeeTseit - NMCTOYHMKOB ToKa - (Ny3nos-1)=6-1-(4-1) =
2 - KOAWYECTBO YPaBHEHWH No MKT

l11(R1 + Rz + R3) - 122R3 = E4
I22(R3 + Ra) - 111R3 - I;Ra = -E2 - Es
Is =-l7

la=-laz + 17
li1=-1.8A
l2=-5.6 A
I5=-3A
la= 8B.6A
w=2B
ls=25A

Kypcosas Ctp.16
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BanaHc mowHocTen

Z Pucr= Z P.
Mae Py = IU, P = IN2R

> Puc=liE1 + 2Bz + 14E4 + I5E5 + IgEg + J7(16Rs + Eg) =-2.8%6 + 7.6%9 + 8.1%
54 -0.5%2 + 2.5%8 + 3*(5+8) = 547 Br

3 Pu=11"2(Ry+R;) + 13" 2R3 + 13" 2Rg + [s"2Rs5 + [g"2Rg = 2.822%3 + 4 8n2*
3+8.142%6 +0.572*0.8 + 2.572%2 = 499 Bt

BeKTopHO-NoTeHYMaNbHas guarpamma

Kypcosas Ctp.17
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U,B

10

tn

:? _________

R, Om

hR1=-2.8¥1=-28 B
1R, =-2.8¥2=-56 B
E1=6B
I3Rz=-48%3=-1448B

-11R1- 1Rz -E;+15Rz=0

Kypcosas Crp.18



