3AJIAYA 1

R1=R2=500mM
R3=R4=R7=200M
R5 =60 Om

E1=100B
E6=30B

J=1A

I. HaiiTu TOKM BO BCEX BETBAX CXEMbl Ha OCHOBE
ypaBHEHUH, COCTAaBIEHHBIX MO 3akoHaM Kupxroda.
2. CocTaBUTh M pacCUUTATh OaaHC MOIIHOCTEH.



1. 3akonbl Kupxroga

Pemenne HaumHaercs ¢ OOO3HAa4YeHHS Y3JI0B Ha cXeMe M BbIOOpa
TTOJIOKUTETIFHBIX HAIPaBICHUH TOKOB.
AHaJIN3 CXEMBI: KOJIMYECTBO Y3JIOB 1, = 4,
KOJIMYECTBO BETBEH n, =7,
KOJINYECTBO UCTOYHUKOB TOKa 1y = 1.
KonuyectBo ypaBHeHHiA 10 iepBoMy 3akoHy Kupxroda
n=n,—1=3,
KOJIMYECTBO ypaBHEHHH 10 BTOpoMy 3akoHy Kupxroga
ny=ng—n; —n;=3.

Ha cxeme moOKka3aHbl HE3aBHCHMBIE KOHTYpHl M  BBIOpaHHBIE
HaIpasJIeHNs! 00X0I0B KOHTYPOB.

Cucrema ypaBHEHHH, 3aiicaHHas 110 3akoHaM Kupxroda, nmeer BuI:
O N-12-13=0
3 -N+I12+15-J=0
4) 14-15+16=0
A TIR1+I2R2=El
B —I2R2+1I3R3+14R4+I5R5=0
C —-I4R4=E6.

Cucrema ypaBHeHHWI paccumTbiBactcs B makete MATHCAD
(cMm. ctpanuiy 3).

B pesynbpTare pemieHusl CUCTEMBI, 3HAYEHHUSI TOKOB CXEMBI MOIYIHINCh
CJICIYFOIIIIMHU:

NnN=114,12=09054,13=0,194,14=-154,15=1,19 4,16 =2,69 A.



R1:=50 E1:=100

R2:=50 E6:=30
R3:=20 J=1
R4:=20

R5:=60

R7:=20

Given
I1-12-13=0
-+ 12+15-J=0
4 +16-15=0
I1-R1 + I2-R2 = El

~12:R2 + I3-R3 + I4-R4 + I5-R5 = 0
-14-R4 = E6

1.10
.905
190
-1.50
1.19
2.69

Find(11,12,13,14,15,16) float,3 —

I1=1,14,

12=0,905 4,
13=0,19 4,
4=-1,54,
I5=1,19 4,
16 =2,69 4.




2. CocraBJjieHHe U pacyeT 0ajlaHCa MOLIIHOCTEN

ZPHCT = ZPHOTP'

Pycr=11"E1 + I6:E6 + Uj-J.

[To BTOpoMmy 3akoHy Kupxroda st koHTypa D nMeeM:
Uy—I5R5 —I4R4 — JR7 =0,

Uy=I5R5+14R4 +JR7 = 1.19:60-1.520+1-20=61.4 B.
Pycr=1.095-100 +2.69-30 + 61.4-1 = 251.6 Bm.

Prore = (I R1+(12)* R2+(I3)*R3 + (14)> R4+ (I5)*R5+ J*RT =
=(1.095)? - 50 + (0.905)? - 50 + (0.19)> - 20 + (—=1.5)* - 20+ (1.19)* - 60 + 1% - 20 =
=251.6 Bm.

bajanc MouHocTeli comeics.




3AJIAYA 2

e(f)= 28,3 cos (wt + 10°) B

R ¢
RI=300m
R2=100m
R2 R3 R3=50m
e(f)<> L1=5uln
L2 L2=10mlH
Ll ?
V) Py

C= 10 Mmxd

 =4000 pan/c

1. Halith KOMIUJIEKCHBIE TOKH BO BCEX BETBAX CXEMBI.
3anucaTh BBIpOXEHUS] I MTHOBEHHBIX 3HAYCHUU

TOKOB.
2. llocTponTh NOTEHIMANBHYIO JIWarpaMMmy H

BEKTOPHYIO UISl TOKOB.



1. CumBoOIMYECKUH MeTO/ pacyeTa

C

RI 1. Ilepexon Kk KOMILIEKCaM.

il R2 R3 X.;= oL;=4000-5-10" =20 Om
{) 2 Zp1=Jj-Xp1=720 Om,
e(t i3 - B L
1.2 X= wL,;=4000-10-10" = 40 Om
L1 ZL2:j'XL2:j4OOM,

1 _ 1

E=283 10" _ 500" ,

= 250w,

== -
 wC  4000-10-10°°
Zpo=—j-X¢=-j250M.

2. Tlepexon k cxeMme AJisi KOMIUIEKCOB. Pacdyer KOMILJIEKCOB JIEHCTBYIOMIMX

(Ry+Z )Ry +Z,)

3HAYCHUI TOKOB.
ZC Z =R +Z, +
g'i]' ! IF I N S
. R2 R3 _ 30+ j20 4 U0+ /40)5=25)
* ()Il . 10+ j40+5— ;25
£ L I (1050 — 50 /)(15 —15 )
Zi> 3 =30+ 20+ ' /) _
Zr (15+15/)(15-15 /)
VYY)
2
=30+j20+%=30+20j+35—37j:65_17j:67,2e‘f15° Om.
[ -0
* E 20e/"° ‘
IR — PN

ZBX - 67,2e_j150

Un=12Z,= 0297¢> (35-37/)=0,297¢/>" 509774 =151e7/2¢" B

. Un _ 151e720

15,1¢7/216°

= 0366¢ 778" 4,

2:
Ry+Z,, 10+ /40

41,2077

—0592¢/57 4.

U 151727 1517726
5-/25 2550777

3 =
Ry+Z.
3. MrHoBeHHBIE 3HAaUCHHUS TOKOB:

i\(£) = 0,297+/2 cos(4000¢ + 25°) A,

i, () = 0,366v/2 cos(4000¢ —97,6°) A, i (£) = 0,592+/2 cos(4000¢ +57,1°) A.



2. lmarpaMmbI

j—% ! %C .3 (1;2 =0
b R2 R3 5 — U,
() 4 1'2 N
oz 3 " oo+ Un
s DY oot F

1= 0297/ 4
I2=0366e777¢" 4

I3= 0592”7 4

@ =93+ Uc
@1 =P+ Ugy
Ps :_ULI

E =20e"""B

Up =1,-R1=0297¢/>" .30=891¢/> B

Up=1-2;, = 0,297ej250 206/ = 5’9461'115O B

Uy =1, - R2=0366¢ 777" .10=3,66¢ """ B

ULZ = j2 L= 0,366e_j97’60 -4Oej900 = 14,6€_j7’60 B

Ups =1 -R3=0,592¢/51" .5 =22,96¢/5" B

UC = 1'3 L= 0,5926157,10 .25¢790" _ 14,86_j32’90 B
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