MMUHOBPHAYKHU POCCHUHU

denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs

«HannoHaJIbHBIN UCCIEA0BATENBCKUN YHUBEPCUTET «MOCKOBCKA HHCTUTYT
AJIEKTPOHHOM TEXHUKU

HNuctutyT MukponpuOopoB u cucteM ympasienust umenu JI.H. [Ipecnyxuna

KypcoBas paborta
[lo nucuunnune
«INEKTPOTEXHUKA»

BapuanTt 29

Brmmomanir: Tannukux A.B
DH-22
MockBa 2025



KypcoBas padora (Yacrs 2)

1.Paccuntarh CONpOTUBIICHUE BETBEH(KOMILIEKCHOE);
2. MeToJ HenocpeCTBEHHOr0 MpUuMeHeHus 3akoHOB Kupxroda(onpeaennuts TOKU

B BETBSIX);

3. MKT (Meroa KOHTYPHBIX TOKOB) — HAlTH TOKH BO BCEX BETBSIX;
4. MY (Meton ABYX y3J10B) — HAWTH TOKH BO BCEX BETBSIX;
5. IlocTpouTh BEKTOpPHYIO AMarpaMMy TOKOB M BEKTOPHO-TONOIPapUUECcKyro

JuarpaMmy HallpsKCHUS,

6.IToctpouth cxemy cBoero Bapuanta B MultiSim u cHuUMaTh pe3ynbTaThl

MOJICIMPOBaHMUS (TOKU B BETBSIX);

7 .BoinonHUTH pacyeT OajaHca MOIIHOCTH JJIsi CXEMBI.

Tabmumna 1
ITapamMeTphl CXEMBI
Ry, | R, | Ra, | X1, | X120, | X3, | X, | X2 | X, Ei. Es,
OMm | OmMm [ OMm | OMmM | OM [ OM | OM | OM | OM B B
5 2 4 1 5 2 4 1 3 | 8/ | 1577

Pucynok 1. Cxema nenu



1. PaccuuTaTth CONPOTHBJIEHHE BEeTBel(KOMILIEKCHOE)

N3006pa3uM KOMILJIEKCHYIO CXEMY 3aMELEHUs 3aIaHHON LIeNn

£1 b —

1 - I/ [
. —

—F -

I
N

Pucynok 2. Cxema 3aMelieHus

,HEUIBIIIG OoIIpCaACIIEM KOMIIJICKCHOC COIIPOTUBJICHUC BETBEH.

Zy=—]- X =—4-Om;
Z,=R,+]-X,=2+5-]0m;
Z;=R,=40m



2. MeTo0/1 HEMOCPEACTBEHHOI0 NpUMeHeHus 3aKoHoB Kupxroda

3anuieM no 3akoHaMm Kupxroda cucremy ypaBHEHU 17151 onpeaeaeHus

HEU3BCCTHBIX HAM TOKOB B IICIIN

Z1 b —
* |/ g
| "\___/I
e
I Ia l I3 l
N U Hz; VN D
E:x | |/ = o\ £3
. { 1 ¥ { 2
AN S
L 3
a
Pucynok 3

L,—-1,-1,=0 ¥Y3en b
1,-Z,+1,-Z,=E, Konryp 1
~1,-2,+1;-Z,=E,Kouryp 2
Kommnekcursie 3/1C nepeBenem B anredpandeckyro Gopmy:
E,=8-e'" =8.(c0s120 + j-sin120) = —4+ j-6,928B
E,=15-e 7 =15-(cos(~70) + j -sin(~70)) =5,13— j -14,095B

Tenepp nocTaBUM 3HAYEHHUS U TTOIYYUM CIIEIYIOIIY0 CUCTEMY YPABHEHUN

11_12_13 =0
-j-4-1,+(2+j-5-1,=-4+]-6,928
—(2+]j-5)-1,+4-1,=513-j-14,095

Pemas nanHyr0 cuCTEMY HaXOQUM TOKH:

1,=0,678+ j-0,777=1,031-¢' A
1,=1172+j-1,891=2,225-¢'%°A
1,=-0,494—j-1,114=1,219.-¢ ™A

NrtoroBoe 3HaueHUs MOJYUHIIN UCTIONIB3YS (POPMYIIbI:



arctg y
X

Taxxe HanuIeM IENCTBYIOLIME 3HAYEHUS TOKOB!

I, =[1,]=1,031A
I, =[1,|=2,225A
I, =|15|=1,219A

3.MKT (MeT0oJ1 KOHTYPHBIX TOKOB)

£1 b Ei
— —
M

I1

E(F) / B .\;. ]’"—TE N D 3
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Pucynox 4
3anuiieM ypaBHEHHS 10 METOY KOHTYPHBIX TOKOB, UCIIOIB3Ysl PUCYHOK 4
(Z,+2,)1,-2,-1,,=E,
~Z,- 1y +(Z,+25) 1, =E,

IloxctaBum umcna:

2+ )1, -(2+]-5) 1, =—-4+)-6,928
—(2+j-5)-1,,+(6+j-5)1,, =513-j-14,095

Pemas nannyro cucrteMy ypaBHEHUN, HAXOAUM KOMILIEKCHBIE KOHTYPHBIE TOKH:
1,,=0,678+j-0,777A
1,,=-0,494— j-1114A

Ternepb HAXOIMM TOKH B BETBSX UE€PE3 KOHTYPHBIE TOKHU:
I,=1,,=0,678+-0,777A

1,=1,-1,=0,678+j-0,777—(-0,494 - j-1,114) =1,172+ j-1,891A
13 :lzz =-0,494— J -1114A



AMIY (Metoa ABVX V3J0B)

Z1 b =
* :; 5‘,
p—
I1

Pucynox 5

3aHynsieM noteHuuan ¢, =0B

KommniekcHbie MMPpOBOAUMOCTHU BCTBCH .

z,

I S :2_"5=o,069—j-o,1724
Z, 2+)-5 (2+]j-5)-(2—j-5) 29
1

Z,

Y,=—=2=0,25

Torma mexyy3noBoe HanpsbkeHue OyAeT paBHO:

U, —EYioE Y, (-4+6,928) j-0.25-(513-14,098):025_ ;00 i g esp
Y, 4Y,+Y, 0,319+ j-0,0776

Toku B BETBAX HaiiJieM No 3akoHy OMa:

I, =(E,~U,,)-Y,=(~4+ j-6,928—(~7,105+ j-9,64))- j-0,25=0,678 + j-0,776 A
1,=U,,-Y,=(-7,105+j-9,64)-(0,069— j-0,1724) =1,172 + j-1,89A
I,=(E,+U,.)Y, =(513— j-14,095+(~7,105+ j-9,64))-0,25 = 0,494 — j-1114A



5.HOCTDOI/ITL BEKTOPHVIO JUaArpaMmMy TOKa 1 BEKTOPHO-

TONOrpadnyecKylo J1MarpaMmMy HanpsiKeHUusl

Haipem HanpsikeHus Ha dJIEMEHTax LEenu

Pucynok 6

Ug=1-(-j-X¢)=1031-e".4.¢7% =4,124.¢ "B
Up,=1,R, =2,225-¢%.2=4,45.¢1%B
U,=1,-j-X_,=2225¢1%.5.¢7% =11,125.¢1'“B
Ups=15-R,=1,219-¢7*.4=4,876-¢ 7B

Tenepb cTporM BEKTOPHYIO TMarpaMMy TOKOB U BEKTOPHO-TOMOTpahUIECKYIO

IAarpaMMy HarnpsiKeHUN

1B
—
14
E: / —_—

a, +1

f
>

Pucynox 7



BekTop HanpspkeHust U, TOJKEH ONEpekaTh M0 HANpaBlICHUIO (110 (a3e) BEKTOp
ToKa |,Ha 90°, BekTop HanpsikeHust U ., TOJKEH OTCTaBaTh IO HANPABJIEHUIO OT
BEeKTOpa ToKa |, Ha 90°, BekTop HanpsixeHus U ., JOJDKEH COBIIAATh 110

HAIIPaBJICHUIO C BEKTOPOM TOKa |, ¥ BEKTOP HAIpsKeHUs U ., TOJHKEH COBIAJAAThH

10 HAIMPaBJIECHUIO C BEKTOPOM TOKa |,.

6.Cxema B Multisim

3HaueHUS KaTyIIKHU 1 KOHJACHCATOPA

C-—1 - 1 =796,2-10°
2.7-Xe, 2-314-50-4
X, 5

, = - =15,9-10° '
2.7-f 2-314.50
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PucyHnok 8



{.banxanc MOIIIHOCTH

Kommnnekcuas MOIIHOCTb UCTOYHUKOB.

S, =E,-1;+E,-1,=(-4+ j-6,928)-(0,678— j-0,777)+(5,13— j-14,095)-(-0,494 + j-1,114) =
=15,839+ j- 20,483

I'ne E ymHOXaeTcst Ha KOMIUIEKCHO COIPSIKEHHBINA TOK

AXTHUBHaAS U p€aKkTuBHAA MOIIIHOCTh HCTOYHHUKOB.

P =15,839Bm
Q, =20,4836ap

AXTHUBHAS U pC€aKkTUBHAsA MOITHOCTH HArpy3KH.

P =1.-R,+12-R,=2,225"-2+1,219° -4 =15,845Bm
Q,=-17-X,+15-X,,=-1,031*-4+2,225*-5= 20,5016ap

S, =15,845+ j- 20,501

Buaguwm, uto S, ~ S, ,HalaeM MOrpeUIHOCTb:

5, =/ PPl 1009 < [15:839 715845 00 1 038.9% <196
] 15,839 |

5, | Q= 1000, | 20:483-20.500) 5500 05596 <19
) 20,483 |

Otcrona MOKeM cJiesiaTh BBIBOJ, YTO bajlaHC MOIIIHOCTEH BBITIOIHSAETCS C XOPOIIEi

TOYHOCTBIO

BeiBox:

Bb110 OCTUTHYTO TTO UTOTaM BBITIOTHEHHUST PACYETHO-TPAPUIECKON pabOThHI
pelIeHus 3a7a4 10 UCCIIEIOBAHUIO JIMHEWHOM JIEKTPUUECKOM LIENU ITIEPEMEHHOTO
CHHYCOHUJIAJIBHOTO TOKa. PaccunTanu KOMILUIEKCHOE CONPOTUBIICHUE BeTBeU. [Ipun
3TOM Pacy€T TOKOB B BETBSIX LIETIH BBIIIOJHEH TPEMS Pa3IMYHbIMA METOJAAMH:
3akoHaMu Kupxroda, KOHTYpHBIX TOKOB U METOJIOM ABYX Y3JIOB,B PE3yJIbTaTe
9YeT0,Mbl MOTYYWIH OJUHAKOBEIE TOKH BCEMHU 3-Ms CITOCOOaMU.

[TonyueHHBIM MpU pacyeTax pe3ynbTaTaX COOTBETCTBYET U KOMIIBIOTEPHOE
MoOJIeIMpoBaHue B porpamMmme Multisim — 17151 J7aHHOTrO0 Habopa napaMeTpoB LENU
MOJIETMPOBAHUE TTO3BOJIAIIO MOJYYUTh 3HAUEHUSI TOKOB M HAIIPSIKEHUH,
MOJIHOCTBIO COBIABIINX C PACUETHBIMU 3HAYCHUSIMH.



ITpu uccnenoBanuu 6anaHca MOIHOCTEN MOATBEPKIEHA SJHEPTETUYECKAs
PaBHOBECHOCTH B LIENIM —aKTHBHAs U PEAKTUBHAS MOIIHOCTH BCEX MPUEMHHUKOB
AKTUBHOW Harpy3Ku paBHbI OT/1aBA€MbIM UCTOYHUKAMHU MOITHOCTSAM C YYETOM
MOTPEIIHOCTH, KOTOpas MeHble 1%.



	Курсовая работа (Часть 2)
	1. Рассчитать сопротивление ветвей(комплексное)
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