Pacuetno-rpaduueckas padora No 2
Pacuer 3j1ekTpuYecKUX Henei CHHYCOMAAJIbHOI0 TOKA

Cxema 1ienu npuBeieHa Ha pucyHke 1.

R;

I

Puc. 1

[TapameTpsl nemnu:
L,=31,8Mml'n; L, = 63,66 m['w; L; = 79,58 MI'H;
C,=159,15 Mmx®; C, = 79,58 Mx®D; C5 = 318 MkD;
R, =80mM; R, =16 Om; R; =27 Om;
E=130B; f=120° f=50TIm.
JJ1st 27IeKTpUYECKON CXEMBbI, COOTBETCTBYIOIEH HOMEPY BapHaHTA, BHIMOJIHUTh
clenayrolee:
1. Ha ocnoBanum 3akoHOB Kupxroda coctaBuTh B 00IIEM BHUJE CHUCTEMY
ypaBHEHUH /I pacdyeTa TOKOB BO BCEX BETBSX IIEIH, 3alUCaB €€ B IBYX (OpMax:
a) mudepeHnnansHOM;
6) CUMBOJIMYECKOM.
2. Omnpenenuth KOMILIEKCH JICHCTBYIOIIMX 3HAYEHWH TOKOB BO BCEX BETBSX,
BOCIIOJIb30BABIIUCH OJTHUM U3 METOJIOB pacueTa JMHEHHBIX JICKTPUUECKHUX IETeH.
3. Ilo pesynabraTam pacuera B I1.2 TPOU3BECTH MPOBEPKY BBHIMOJIHEHHBIX
pacdeToB mpu oMmoI 3akoHoB Kupxroda.
4. OnpenenuTh KOMIUIEKCHYIO MOIIHOCTh MCTOYHHMKA MUTAHUS U TPOBEPHUTH

OaJTaHC MOIIIHOCTEM.


AncleBenz
Штамп


5. OnpenenuTh MOKa3aHUs BaTTMETPA.

6. Mcnonp3ysd AaHHBIE pacyeToB, 3alMCaTh MTHOBEHHBIE 3HAYEHHSI TOKOB H
HaIPSKECHU.

7. Iloctpouth Tomorpaduyueckyro auarpamMmy, COBMEIICHHYIO C BEKTOPHOM
auarpaMMoi TOKOB. [Ipu 5TOM MOTEHIMan TOYKU d, YKa3aHHOW Ha CXEMe, MPUHSITh
paBHBIM HYIJIIO.

Pemenue
1. JIns 3agaHHOM LIenu
n, = 3 — 4UCIIO Y3JIOB;
n, =5 — 4UCJI0 BETBEH.

KonuuectBo ypaBHeHui o nepomy 3akoHy Kupxroda

m=n,—-1=3-1=2.

KonuuectBo ypaBHenuit no Bropomy 3akony Kupxroda

n=n,—(n,-1)=5-3-1)=3.

Ha ocnoBanum 3akoHoB Kupxroda coctaBum B 0O0IIEM BHAEC CHUCTEMY
ypaBHEHUH /JIs pacueTa TOKOB BO BCEX BETBAX LIEIH, 3allUCaB €€ B JIBYX (opMax:

a) mudpepeHnnansHOM;

6) CUMBOJIMYECKOM.

Puc.2
VYpaBHEHHsI 3JIEKTPUUECKON IIEMH, COCTAaBJIICHHbIE M0 3akoHaM Kupxroda mis

MTHOBEHHBIX 3HAQYEHUM HANpSHKEHUH W TOKOB (pUC. 2) TpPU yCTAaHOBUBIIUXCS



SHAYCHUAX U OTCYTCTBHUHU ITOCTOSAHHBIX COCTABJIAIOIINX TOKOB U HaHpH)KeHHI;'I, HUMCIOT

BU/I:
OayiaHC TOKOB B y3J1ax
a:|—i +i,+i,=0;
d:{ i—i,—i,=0,
OanaHC HANMPsKEHUI B KOHTYpax

I: Ju, +u, +u, +u, +u,, +u., =e;

II: U+, — U, — Uy, —u,, =0;
III: Uy, —u., =0.
1 di
WJIHA C y4eTOM u,. =— | idt, u, = L—
y o= glidt u, =1=

Lfila,’tﬂ'lRl+Llﬂ+L2%+i2R2+Lji2a,’t=e;
G dt dt C,
10: L3@+iji4dt—iji2dt—izzez—Lzﬁzo;
- dt C, C, dt

R;

Puc. 3

KOMHHCKCHBIﬁ, NI CHMBOHH‘ICCKHﬁ, MCTOA pacyucTa ueneﬁ CUHYCOUOAJIBHOT'O

TOKa TIO3BOJISIET 3aMEHUTh AuddepeHuupoBaHUE oOlepanuell yYMHOXEHUS,

VHTETPUPOBAHUE — OlIEpaALIUEH JICIICHUS.

Tak kak

a



u, :L%+UL = joL-I=jx, -I;

1 ) 1 ) )
u.=—\idt+U, =——-1=—jx_-1,
=cl <ac T T

TO CHUCTCMaA ypaBHeHHﬁ, COCTaBJICHHAA AJIsI MTHOBCHHBIX 3Ha‘{CHI/II\/i, an06peTaeT BU

I +1,+1,=0;
IL—1,-1.=0;
_j;C I+ R+ joLi + joLi,+ R, + jajc i=E
1 2
. 1 . 1 . . .
joLl +——I ———I —RI — joLl, =0;
joC; — joC,
. 1 .
Ri,———1,=0.
JoC,

2. OnpenenuM KOMILIEKCHI JEUCTBYIONIUX 3HAYEHH TOKOB BO BCEX BETBSX,
BOCITIOJI30BaBIIMCHh METO/I0B SKBUBAJICHTHBIX MPeoOpa3oBaHUM.
Kommnekcnas aeitictByromas 3/(C
E =Ee” =130¢’™ B.
YrnoBas 4yacToTa

w=2xf=2750=314 22
C

PeakTuBHBIE CONTPOTHUBIICHHUS
X =wL; =314-0,0318 = 10 Owm;
X2 =wl; =314-0,06366 = 20 Owm;
X3 = wl;=314-0,07958 = 25 Owm;

X, = L _ : —=20 Om;
wC, 314-159,15-10
X, = ! = ! — =40 Owm;
oC, 314-79,85-10
! ! =10 Om.

X.,.= =
< wC, 314-318-10°



OF

Puc. 4

KommuiekcHbie conpoTuBiaeHus BeTBen (puc. 4)
Z,=R + jx,, +(—Jjx.)=8—j10=12,806¢**Owm;
Z,=R +jx,,+ (—jxcz) =16- j20=25,612¢"**Om;

| ' R -(—jx.,) . 27-(-/10)
Zo=jx +Z =jx 42 Se) _ ips LTATTH)
Ly = X3 T Ly = JXps R3 + (_jxc3) J 27 + (—]10)
270e™*
28,7927/

=3,257+ j16,207 =16,530¢’ ™" Om.

= j25+ = j25+9,377¢7"" = j25+(3,257 - j8,793) =

DKBHUBAJIEHTHAs OJJHOKOHTYpHAsl CXE€Ma MPEJICTaBICHA HA PUCYHKE 5.

]2

b

Puc. 5

c

OKBHBAJICHTHOC COIIPOTHUBJICHUC PA3BCTBJIICHHOT'O Y4YaCTKa

7 L, Ly 25,612¢7* .16,53¢" 7 )
=0 Z,+Z, (16-,20)+(3,257 + j16,207)

=21,57¢"** =16,90 + j13,41 Owm.

[TonHOE COnpOTUBIEHUE LIENMU OTHOCUTENBHO 3a:KUMOB D /[C

Z,=Z,+Zy=(8-j10)+(16,90 + j13,41)=24,90+ j3,41=25,13¢™*" Om.



Kommnekcnsiii aeiictBytomuii Tok B BeTBH ¢ DJ[C no 3akony Oma

- j120°
I = ; = 21531036 - =5,173¢/"2 = ~1,955+ 4,790 A.
L5 ,15€e

KommiekcHoe I[GI‘/IICTBYIOHIGG HaIIPAKCHUC PA3BCTBJICHHOI'O YU4CTKaA Cca
U,=U,=U,=1-Z,,=5173¢"">* .21,57¢"** =111,6¢""** B.
Komiiekcurie I[GﬁCTBYIOHlI/IC TOKH PA3BCTBJICHHOI'O Y4aCTKa ca

. 7150,64°
=Y LLeer = 4,538¢7"% = 4,041 - j1,631 A,
Z, 256127

) : 7150,64° A )
L= g— = % =6,751e™™ =2,086+ j6,421 A.
“=3 > € ,

KoMiekcHoe AeiicTByOIIee HAPSKEHNUE PA3BETBICHHOIO y4acTKa da
UR3 :ch :Uda :ja Ly =
=6,751e’"" - 9,37787'/69’680 =63,31e’>* =63,26 + j2,57 B.

KomriekcHbie ,Z[GP'ICTBYIOHII/IC TOKH PA3BCTBJICHHOI'O Y4aCTKa da

¥ j2,320
I,= U.“ = 63’31f900 =6,331e’% =-0,257 + j6,326 A;
—JX,s 10e™
: 72,320
I = (;“ _8331em” 2,345¢** =2,343+ j0,095 A.

S
KomriekcHbie I[GI‘/'ICTBy}OHII/IC HAIIPAKCHUA 9JICMCHTOB LI CITH
U,=1-R=5173¢""".8=41,4¢""* =-15,6+ j38,3 B;

U, =1 -jx,=5173¢"""" 10" =51,7¢/***" =-47,9 - j19,5 B;
Ue =1, -(=jx.)=5173¢""*" - 20" =103,5¢/**" = 95,8 + j39,1 B;

Uy, =1,-R,=4,538¢7"" .16 = 69,7¢/™*" = —64,6 — j26,1 B;
U,=1,-jx, =4,538¢""" 20" =871/ =32,6 - j80,8 B;

Ue, =1, (—jx.,) =4,538¢ 7" - 40e """ =174,3¢""*™ =—65,2 + j161,6 B;
U, =1, jx,=6751e/" .25 =168,8¢" " =—160,5+ 52,1 B;
U,=U,=U, =633l =63,26+ ;2,57 B.
MrHoBeHHBIC 3HAaUCHHUSI TOKOB BETBEH U HaHpﬂ}KeHI/If;I 3JICMCHTOB
i(t)=1,sin(wt+y,)= I\/Esin(a)t +y,);
u(t)=U, sin(at+y,)= U\/Esin(a)t +y,)



1o HaﬁHeHHBIM KOMIIJICKCHBIM HeﬁCTBYIOHIHM TOKaM BETBEM U KOMIIJIEKCHBIM
I[eflCTBYIOHlHM HAIIPSKCHUAM 3JICMCHTOB LICIIH
i (¢)=5,173v2sin (ot +112,20°), A;
i, (1) = 4,35742sin (@t —158,02°), A;
t)= 6,752 sin (et +72,00°), A;
t)=6,331V2sin(@r +92,33°), A;
i, (1) =2,345\2 sin (@t +2,32°), A;
e(1) =130:/2 sin (@t +120°), B;
(

l

14

(
A
(
(

,, (£)= 41,432 sin (@r +112,20°), B;
u,, (£)=51,7v2sin(wr —157,80°), B;
u,, (£)=103 5\/§sm(a)t+22 20°), B;
u,, (1) = 69,742 sin(wr —158,02°), B;
u,, (¢)=87,1/2 sin (et —80,02°), B;
g, (1) =174,3v2 sin(@r +111,98°), B;
u,, (1) =168,8v/2 sin(wr +162,00°), B;

s (1) =, (£) = 63,342 sin(@r +2,32°), B
3. IIpoBepka BBIMOIHEHHBIX PAacu€TOB MPHU MOMOIIHX 3akoHOB Kupxroda:
0aJlaHC TOKOB B y3J1ax
~I +1,+1,=0;
—(-1,955+ j4,790) + (—4, 041- ;1,63 1) + (2,086 +j6,421)=0;
i -1 —1=0;

(2,086 + j6,421)—(-0,257 + j6,326) — (2,343 + j0,095) = 0,

OaJlaHC HaINPsKEHUN B KOHTYpax
U, +U,+U, +U,, +U, +U. =E=130e""" =—-65+j112,6 B;
(95,8+ j39,1)+(—15,6+ j38,3) +(—47,9— j19,5) +
+(32,6— j80,8) +(—64,6 — j26,1) +(—65,2 + j161,6) =—-65+ j112,6 B;
U,+U.,-U.,-U,-U,=0;
(-160,5+ j52,1)+(63,3+ j2,6) -
—(-65,2+ j161,6) — (—64,6 — j26,1) - (32,6 — j80,8) = 0.



MOJKJIFOYECHHUST BaTTMETpa B Ienu (puc.

4. bamaHc MOITHOCTEMH.

KomnnekcHas MOIIHOCTH UCTOYHHUKA ITMTaHHUA

~

Sun=P_+jO =E-I =130’ -5173¢""* =672,5¢'"*" BA =
=666,3 BT+ j91,3 sap.

AKTHBHAs MOIITHOCTh TTOTpeOHUTEIICH

P, =I’R+I’R +I’R, =

nomp

=214,1+303,8+148,4=666,3 BT.
PeakTuBHAs MOIITHOCTD MOTPEOUTEICH

Qnomp :Il2 (xu _xC1)+122(‘xL2 _xcz) +152xL3 +[j(_xca) =

=(~267,6) +(~379,7) +1139,5 +(~400,8) = 91,3 6ap.

HOJIy‘II/IJ'II/I 0ajlaHC aKTUBHBIX H PCAKTHUBHBIX MOHIHOCTGﬁ

P, =P, =666,3 Br;

ucm

Qucm = Qm)mp = 9 1’3 6ap‘

5. Iloka3zaHnus BaTTMETpA.

N3 pacnonoxkeHuss TreHEpaTOpHBIX 3axuMoB (*) BaTTMeTpa (puc.

HAIIPAKCHUC Ha BATTMCTPC

U,=U, =-U, =—63,31e>* =63,31¢7"* B,

TOK BAaTTMCTpa

I,=1,=6751e"" A,

INIOKa3aHuC BaTTMETpa

PW = Re|:UW .[W:| = Rel:63’3 le /17708 6,75 le—_/7z,oo°] — Re|:427,4€7j249’680:| _

=Re[—-148,4 + j400,8] = —148,4 Br.

D

3HaK «—» B BbIPa)KCHUHU aKTUBHOU MOIIHOCTHU O3HA4YACT, YTO JJIA IPABUJIIBLHOTO

Toraa noka3zanue BaTTMeETpa

Py =148,4 Br.
[Toxazanue amnepMeTpa — JEUCTBYIOIIEE 3HAUEHUE TOKA B IIEPBOW BETBU

IAzll = 5,17 A.

1) HeoOXOoAMMO TIOMEHSATH MECTaMH

MOAKIIOUCHHUE KJIEMM JTUO0O0 TOKOBOM OOMOTKH, JTUOO BOJILTHOM OOMOTKH BaTTMETpa.



6. Iloctpoum Tomorpaguueckyto BEKTOPHYIO JAHArpaMMy HaMpsLKEHUH,
COBMEUICHHYIO C BEKTOPHOM JIy4€BOU AUArpaMMOU TOKOB.
[ToTeHnman TOYKM a, yKa3aHHOM Ha cXeMme, MPUMEM paBHBIM HymO ¢, = 0.
Torga noTeHUHANbI Y3JI0B U TOYEK LIETIH:
@, =@, +E=-65+j112,6 B;

o =¢ -U.,=-160,8+ ;73,5 B;
¢, =¢,—U, =-145,2+ j35,2 B;
¢, =¢,+U., =-652+ jl161,6 B;
¢, =¢,+U,, =-129,9 + j135,5 B;
¢.=¢,+U,, =-97,3+ j54,7 B;
¢, =¢,+U, =633+ j2,6 B.

[Ipyn DoOCTpO€HMM BEKTOPHOM JIHMAarpaMMbl Ha KOMIUIEKCHOM IUIOCKOCTH
YUYUTBIBAEM HAIPABICHUS BEKTOPOB HAIPSIKEHUS HA IIACCUBHBIX 3JIEMEHTAaX.
Hanpumep, BekTop HampskeHus U, =@ —¢@, Ha KOMIUIEKCHOH ILIOCKOCTH
HaIIpaBJIEH OT TOYKHU 2 K Touke 1.

Tonorpaduueckas BEKTOpHas [uarpaMma HanpsbKEHUW M COBMEILIEHHAS ¢ He
BEKTOpHAs Jy4yeBas JuarpaMma TOKOB B MaciuTade u300pakeHa Ha puc. 5.

/I MOCTPOEHHOM BEKTOPHOM JuarpaMmbl CIIPAaBEUIMB IIEPBBIA  3aKOH
Kupxroda:

I =1+1;
=1 +1.

Taxke MJIsI TOCTPOCHHOW BEKTOPHOW JAMAarpaMMbl CHPaBEIIMBO B3aHUMHOE
PacroJioKeHUE BEKTOPOB TOKOB U HAIIPSKEHUM:

® HaANPSDKEHUS Ha PE3UCTOPAax COBIMANAIOT MO (aze ¢ TOKaMH PE3UCTOPOB;
® TOKHU KaTyIleK UHIYKTUBHOCTU OTCTAET 10 (aze Ha yrod 90° oT HanpsHKeHHI;

® TOKHU KOHJIEHCATOPOB ONEpekaroT no (aze Ha yrona 90° HanpsoKeHUS.



Macmtab: m, = 20 Blem; m:

Puc. 5
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