NuauBuayajbHoe qjomMamHee 3aganue Ne 1

NunuBunyansHoe nomaiinee 3aaanue Ne 1 cogepkut dge 3aiauu.

Ha puc. 1 npencraBien rpad 37IeKTpUUECKON LU, oOwuil sl 0beux
3a0au. I'pad comepxut 4 y3na — a, b, ¢, d, MeXay KOTOPHIMU BKJIFOUCHBI
6 BeTBeW — ab, ac, bc, bd, da, dc. BeTBu conepkat akTUBHBIE W TTACCHBHBIC
AJIEMEHTBI JJIEKTPUUYECKOW IIemu U 0003HaueHbl HoMepamu 1...6 (puc. 2).
B tabn. 1 mpuBeneHsl HOMepa BapuaHTOB 3a4aHus OT 1 10 25 ¢ ykazaHuem
HOMEPOB JJIEMEHTOB JJIEKTPUYECKON IIeTH, BKIIOYCHHBIX MEXIY Y3JIaMu
(HOMep BapuaHTa paBeH MHAMBUAYyaJIbHOMY HOMEpPY cTyaeHTa). [lapamerpsl
BETBEH AJIEKTPUUECKON LIEMU MPUBEIEHBI B Ta0I. 2.

Yacts 2

JInst DNEKTPUYECKOU LENU, CXEMa U IapaMeTpbl KOTOPOW COOTBETCTBY-
I0T HOMEPY BapUaHTa, PU NapaMeTpax HCTOYHUKOB

e()=E, -2 -sin(w-t +90°) B,
e,(f)=E, /2 -sin(0-1 —45") B,

J(£)=J 2 -sin(w-1+30°) A,
f=50Tnu

BBITIOJTHUTDH CIIEAYIOLIEE:

1. [IpeoOpa3zoBaTh cxemy, 3aMEHUB BETBU C MapaIeIbHBIM U MOCIEA0-
BaTEIbHBIM COEJUHEHUSMHA DPE3UCTOPOB HA HDKBUBAJICHTHBIC, M COCTaBUTH
B 0011eM (OyKBEHHOM) BHJIE MOJIHYIO CUCTEMY YPaBHEHHUM COCTOSHUS LICTIH
no 3akoHaM Kupxroda B nuddepennnanpHoi hopme.

2. IlpencraButh COMPOTUBIIEHUST BETBEM W JIEUCTBYIOIIME 3HAYCHUS
O/IC u ToKka UCTOYHUKOB B KOMIUIEKCHOU (hopme M M300pa3uTh KOMILIEKC-
HYIO CXEMY 3aMEIleHUS LIeTIH.

3. B nony4yeHHo# cxeme Jr00bIM U3BECTHBIM METOJIOM PACCUUTATh KOM-
IJICKCHI JEUCTBYIOIINX 3HAYEHNU TOKOB BETBEN Y HANPSIKECHUS HA HCTOYHUKE
TOKa.

4. CocTaBuTh OaNaHC aKTUBHBIX M PEAKTHBHBIX MOIIHOCTEH HMCTOYHH-
KOB W MOTpeOUTeNel AIeKTpruIeckoi sHeprun. HebamaHe kak 1Mo aKTUBHOM,
TaK M 110 PEAKTUBHOM MOILHOCTSAM HE JOJDKEH NpeBbILath 3 %o.

5. M300pa3uth cxemy BKJIIOUYEHHS BaTTMETpa AJS U3MEPEHHUs aKTUBHOM
MOIIIHOCTH B BETBH C UHJIYKTUBHOCTBIO Ls U ONPENEIUTh €ro MoKa3aHue.



6. [Toctpouts TomorpaduyecKyro BEKTOPHYIO JUAarpaMMy HaIpsLKEHUH,
COBMEILICHHYIO C JIy4€BOW BEKTOPHOM JUArpaMMOM TOKOB, IPXU 3TOM IOTEH-
1Maj y3Jia @ IPUHITh PAaBHBIM HYJIIO.
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Puc. 1. I'pad
3JIEKTPUYECKON LN Puc. 2. DneMeHThI 2JIeKTpUYECKOH 1enu
Tabnuma 1
BapuaHTbhl KOMIIOHOBKH 3JIEKTPUYECKON Lenu
BeTBb ab ac bc bd da dc
No Bap.
1 1 2 3 4 5 6
2 6 1 2 3 4 5
3 5 6 1 2 3 4
4 4 5 6 1 2 3
5 3 4 5 6 1 2
6 2 1 3 4 5 6
7 6 2 1 3 4 5
8 5 6 2 1 3 4
9 4 5 6 2 1 3
10 3 4 5 6 2 1
11 1 2 4 3 5 6
12 6 1 2 4 3 5
13 5 6 1 2 4 3
14 3 5 6 1 2 4
15 4 3 5 6 1 2
16 1 4 3 2 6 5




17 5 1 4 3 2 6
18 6 5 1 4 3 2
19 2 6 5 1 4 3
20 3 2 6 5 1 4
21 1 3 2 5 4 6
22 6 1 3 2 5 4
23 4 6 1 3 2 5
24 5 4 6 1 3 2
25 2 5 4 6 1 3

Tabmauua 2

ITapaMeTpsbI 3JIEMEHTOB 3JIEKTPUYECKOM Lenu

Eir | E2 |J| R | Rs | R R; R | L2 Ls Cs
Negap. | B B OM [OM |OM | OM | OM | Om | MI'H | M[H | MKD
Heuer. | 100 | 50 10 | 8 8 4 12 6 | 31,9 28,6 | 398

YETH. 50 | 100 15 110 | 6 6 | 18] 9 1478 ] 51,0 |3184

DN >

MeToauveckue yKa3aHus K 3aJJaHMI0 1, yacThb 2

1. 300pa3um cxemy aJIEKTPUYECKOW LIENH ISl yCJIOBHOTO BapHaHTa,
pPacCMOTPEHHOI'0 B METOJMYECKHUX yKa3zaHusX K 3anade 1.1 (puc. 9).

2. B o6mieM (OyKBEHHOM) BHJIE COCTABJISIEM IMOJHYIO CHCTEMY ypaBHE-
HUM COCTOSIHUS 1IenH 1o 3akoHaM Kupxroda amst pacuera TOKOB BCeX BETBEH
Y HaIpsDKEHUS] HA UICTOYHUKE TOKA.

Cxema conepxut ¥ =4 y3na u B = 7 BerBeld. CnegoBaresibHO, 110 Hep-
BoMy 3akoHy Kupxroda moxxHo coctaButh ¥ — 1 =4 — 1 = 3 He3aBUCUMBIX
ypaBHEHHUS, a 110 BTOpoMy 3akony Kupxropa B — V + 1=7 -4 + 1 = 4 Hesa-
BUCHMBIX YPAaBHEHHSI.

V3en a: ig—11—1i5=0.
V3en b: il—iR4—ic4:—.].
V3en d: is—izz.].

: di
Konryp 1: UJ—IS-RS—LS;;=61.




di di,
Konryp 2: I Ro + L — 7 -I—l2 ‘R, +L,—= +l6 R =e,.

KonTyp 3: +L2 L Rytu,=e,.

1
KonTyp 4: E-Iic4-dt—iR4-R4=O.
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Puc. 3. Cxema 31eKTpr4ecKoi e NEPEMEHHOIO TOKa

3. OHpCI[eJ'H/IM PCAKTUBHBIC COIIPOTUBIICHUS HHI[YKTI/IBHOCTeﬁ U EMKOCTU.
X, =0-Ly=314,159-0,0319 =10 Om;
X, =o-Ls=314,159-0,051 =16 Om;
1 1

Xo = - —=150m.
®-Cy  314,159-212,3-10

3nech u ganee ® = 2-w:f =2-3,14159 - 50 = 314,159 pan/c — kpyroBas
yacTtoTa UICTOUYHUKOB DJIC M TOKa.



Zy=Ry+j-x; =10+ j-10=14,1-¢/*" Om;

2, R CIve) 1515 g5 ig 5 10,575.¢745 O
= R—joxe 15-j15 7 S ’

Zs=Rs+j-x; =12+ j-16=20-¢/515" Om;
Zg=Rg=4 Om.
Kommnekcol aerictBytomux 3HaueHuid IJ1C 1 Toka ICTOYHUKOB:
E, =100-¢/"" =(0+j-100) B;
E,=50-¢/%" =(35,46 - j-35,46)B;
J=2-¢/" =(1,73+j-1) A.

PacyeTHas cxema ¢ KoMIIieKCHbIMU McTOYHUKaMu DJIC 1 Toka U KOM-
MJIEKCHBIMM COMIPOTUBIICHUSIMU BETBEM Mokas3aHa Ha puc. 10.

Puc. 4. PacueTHasi cxema 3aMeIIeHUs AJIEKTPUUECKON 1IeTn

Toku B BETBSIX CXEMBI OonpecaAcIMM METOAOM KOHTYPHBIX TOKOB. qepe3
BCTBb C ICTOYHHMKOM TOKa ITPOXOANUT KOHTypHBIﬁ TOK .l3K , IOOTOMY

'13K:-l=2 €j3OOA.

JJ1s1 KOHTYPHBIX TOKOB J1x ¥ Jox COCTABUM CHCTEMY YPABHEHMI:



Sy o+ Zs+Z )+ Iy Le=E,—J - Zs;
{11K‘16+12K (Zy+Zg)=E,. .
Wnu, ynciaeHHo:
Sy (264 j-26)+J, - (4+ j-0)=30,675— j-75,172;
{llx 4+j-0)+J, -(1L4-;-7,5)=0+ ;-100).
PemmB cuctemy, mMoJIydum:

Je=—1,066—72,9=3,00 - /P A;

J=—423+77,0=8,18 - /12114 A

TOKI/I B BCTBAX CXCMbI OHpeI[eJIﬂTCﬂ KaK

o [1=Jo—Js=—423+j-70-1,73—j-1,0=—5,96 +/ 6,0 =
81134'80

— 8,46 - A;

o L=J=—1,066—j-2,9=309 /2" A,

o Li=J=—423+/-70=8,18 ¢/1211¥ A

o Is=Ji+Ja=—1,066—j-29+1,73+/-1,0=0,66—j - 1,9=

—2,01 - ¢ /708 A;

o Ii=Ji+=—1,066—7-29-423+)-70=—-53+/-4,1=

_ 67 /2 A
Cormacao Bropomy 3akony Kupxroda, U;—Is - Zs = E|.
Orciona Uy=1Is - Zs+ Ey =/ - 100+2,01 - ¢ /708 .90 . /3313 =

/- 100+383 - 87,8=383+, - 87,8=95,79 - /%" B,

4. CoctaBuM OaslaHC AKTUBHOW M PEAKTUBHON MOIIHOCTEH.
[TosHast MOIIHOCTH UICTOYHUKOB COCTABHT:

§H :})14+j.Q1/1 :E1'£1+E2'£2+Qj’l:
=100-¢/7 -8,46-¢7/"*% +50.¢77%.3,09- /7" +95,79.£/0%" . 2.7 =
=600,3— j-596,12+ 65,3+ j-140+154,14+ j-113,76 =819,73 — j-342,3 BA.

*

3nech [ — CONpsHKEHHBINA KOMILJIEKC TOKA.

Takum 00pa3om, akTHUBHAs MOIIHOCTb MUCTOYHUKOB HPHEPTUU COCTABUT
P, = 819,73 Bt; peaktuBHas momHocTh — Oy = — 342,3 BAp.



AKTHUBHAsI MOIITHOCTh MTOTpeOUTENEH
P=L-R+I;-R,+I R +1}-R, =
=3,09%-10+8,18%-7,5+2,01*-12+6,7* - 4=825,36 Br
PeakTuBHAss MOIITHOCTH TTOTpeOUTENEH
Q=13 -x, =13 -x, + 15 - x5 =
=3,09*-10—-8,18%-7,5+2,01 - 16 =—341,7 BAp

[TorpemHnocTs pacuera (HeOanaHC) COCTaBUIA:
® 10 aKTUBHON MOIIHOCTHU

P —P, 819,73 — 825,36

8, = -100% = -100% = 0,68% ;
> 819,73 |
® [0 PEaKTUBHOW MOIIIHOCTH
5, =2 .100%:‘_342’3+341’7%.100%:0,17% .

Takum o6pa3oMm, HebanaHC Kak MO AKTUBHOM, TaK W MO PEAKTUBHOMN

MOIITHOCTH B Tipezesnax aomycka (6 < 1 %).

5. M300pa3umM cxeMy BKIIIOUEHHUS BATTMETPA U1l U3MEPEHUS aKTUBHOMN

MOIITHOCTH B BETBH, COJEpKalllel compoTuBieHUue Zs . O4eBUIHO, 4YTO IS
U3MEPEHUsT MOIIHOCTH, MOTPEOISIEMON CONMPOTUBIECHUEM Zs , HEOOXOAUMO,
yT0OBl OOMOTKAa HAIpsDKEHHWS BaTTMETpa OblLla BKIIOYEHA MapalieibHO,
a TOKOBasi 0OMOTKa — IMOCJIEI0OBATENILHO C CONPOTHUBIIEHUEM Zs (puc. 11).

Harmnpsixenue Ha 0OMOTKE BaTTMETpa

QW :ga —gd :ls . ZS :2,01 .e_j70.80 . 20.6]53130 :40,2 -e_j17'670 B‘

Tok, npoTekaronuii yepe3 TOKOBYr0 0OMOTKY BaTTMETpa, PABEH:

Iy=1I=201-¢/"% A,

a ok — 7 d

Puc. 5. Cxema BKIIFOUEHHUS BATTMETPA

[Toka3anue BarTMeTpa



Py = Uply cos(e, — ¢;) =40,2 - 2,01-cos(-17,67° + 70,8°) = 48,48 Br.

6. [Toctponm Tomorpaduueckyio BEKTOPHYIO JUarpaMMy HaIpsKeHHI,
U JIy4eBYK0 BEKTOPHYIO JAHMAarpaMMy TOKOB, IPU 3TOM NOTEHIMAI y3i1a d
IpPUMEM pPaBHBIM HYIIO. /[ 3TOro M300pa3uM KOMIUIEKCHYIO CXEMy 3aMe-
LIEHUS LUENU C YKa3aHHBIMU Ha HEW HalpaBJICHUSMU HanpspKeHU (puc. 12).
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Puc. 6. K mocTpoeH#0 BEKTOPHBIX TUarpaMm

Ha BekTopHO# quarpamme BEKTOpa HAIMpPsDKEHUN HampaBieHbl B TOUKY
BBICILIETO MOTEHIMANIA OT KOTOPOM TEUET TOK, T.€. MPOTHUBOIOJIOKHO MOJIOKH-
TEJIbHBIM HAIPABJICHUSM HANPSDKEHUH Ha cxeme: U ) — HalpaBlIeHO U3 TOYKH

¢ B TOYKY k; U, - HampaBJICHO U3 TOYKU C B TOUKY b: U — HANpaBJICHO U3

TOYKH d B TOUYKY @; U, - HAal[paBJICHO M3 TOYKHU @ B TOYKY C, U , HATIPABIICHO

6
U3 TOYKU d B TOUKY b. E, HaNpaBlIe€HO U3 TOUKU d B TOUKY b, E, — U3 TOUKH d

B TOUKY K.
[To 3axony OMa ompeeuM KOMITICKCHBIC HAINPSHKCHUS Ha COMPOTHB-
JICHUSIX CXCMBI:

Ur=5h 2=309 ¢ - 14,1 - ¢/* =43,57 -/ B;
Ui=1L-Z:=8,18 -™% 10575 -/ =86,5 - ¢/ B;
Us=1s- Zs=2,01 RPN T WHPYEER N — 40,2 L /1767 B:
Us=1Ic- Zo= 6.7 -7 . 4=26.8 -¢/** B;

Ur=95,79 -¢/% B,



BekTopHas nmydeBas quarpamma TOKOB U Tomorpaduyeckasl [uarpaMma
HaIpsHKEHUHM OKa3aHbl Ha puc. 13.
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Puc. 7. BextopHas JiyueBas AuarpaMmMa TOKOB
u Tonorpaduyeckas AuarpaMma HanpsHKeHUH



