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1. Ocrnoenvle meopemuueckKue c6eoeHus, Heooxooumble 0151 6blNOJIHEHUSL PADOMbL

[lenb cMHYCOMIATBEHOTO TOKA ATO AJIEKTPUUECKas 1elb, B KOTOPOW TOKU U Ha-
NPSDKCHMS Ha OTICIBHBIX YU4aCTKaX U3MEHSIOTCS BO BPEMEHH 110 CUHYCOUIATBHOMY
3aKOHY:

i =1,Sin(wt +v;), u=U,Sin(wt +y,), (1)

IJie [ ¥ 4 — MTHOBEHHBIC 3HAYCHHS TOKA M HAPSOKCHUS] B MOMEHT BPEMCHH 7;

I, u U,, — ammunTyiHbIe (MAaKCUMaIbHBIC) 3HAUCHUS CHHYCOMIAIBHOTO TOKA U
HaATPSHKCHMS;

( — yTI0Basi YaCTOTa U3MEHEHUS TOKA M HAPSDKCHUS, OTIpeIesiieMast IIMKITYIe-
CKOW 4acTOTOM f:

w = 2xf,

W, 1y, — HadaJIbHbBIE (Da3hl U3MEHEHUSI CHHYCOMIATLHOTO TOKA M HATIPSKCHHUS.

JIeficTBYE DIICKTPUYECKOTO TOKA B SJICKTPUUYCCKOM IEITH XapaKTePU3YIOT JICHCT-
BYIOIIIUM 3HAUYCHHUEM TOKa, KOTOPOE OMPEEISIETCS KaK CpeTHEKBAAPAaTUIHOE 3HAYC-
HUE CUHYCOUJATHHOM BEIIMYUHBI.

[TosTOMY TIpH aHANIM3E METICH CHHYCOUIAIBHOTO TOKA MIPUHUMAIOTCS BO BHUMA-

HHC HCIZCTBYIOIHHG SHAYCHUS TOKA U HAIIPAKCHUS:
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JIJ1sl aHATMTUYECKOTO N300paKEHHSI CHHYCOUATBHOTO TOKA U HAIPSIKEHUS TI0-
MUMO BbIpakeHuH (1) monp3yroTcst n300pakeHueM KOMIUIEKCHBIMU dnciamu. [Ipu
3TOM MOJYJIb KOMIUIEKCHOTO YHCJIa OTPakaeT BEIMUMHY (JICUCTBYIOIIECE 3HAUCHHE ), a
apryMeHT — HayalbHYI0 a3y CHHYCOUJIAJIbHOTO TOKA HIIA HAIIPSKEHUS:

[=1Vi; U=UeNu . 3)

[Tpu rpaduueckom m300paskeHNH CHHYCOHUIATHHBIX TOKA U HAMPSHKEHUS TTOJTh-
3YIOTCSI BP€MEHHBIMH THarpaMMaMi M BEKTOPHBIMH JTHarpaMMaMH.

Bpemennas nuarpamma (puc.l) npeacrasiser u3 cedst rpaduk 3aBUCUMOCTH Tie-
PEMEHHOM BEIMYMHBI OT BpeMEHH (WK OT 3HAYCHHS apryMEHTa f).

o, 1

mt

0
oY

W

Puc.1. BpemeHnHble 1uarpaMmbl CHHYCOUIAIBHOTO TOKA M CUHYCOUAQIHBHOTO
HaIPSHKCHUS
[Tpu 3TOM MacmTabd 1Mo ocu OPAMHAT ONPEESET BETUUUHY CUHYCOUIATbHOTO
TOKa uiu HanpspkeHust (1, U,), a cMellieHre CUHYCOUIBI TT0 OCH a0CIIMCC OTHOCH-

TeJIHLHO Hayaja KOOPJAWHAT ONpeesseT HadyaabHyo dasy (yv;, v,).

BekropHas nuarpamma (puc.2) — 3T0 COBOKYITHOCTh BEKTOPOB Ha KOMILJIEKCHOM
IUIOCKOCTH, N300paxaronX CUHYCOHMIaJbHble HAIPSP)KEHUE U TOK U COOTBETCTBYIO-

mMHUX UX KOMIIJICKCHBIM 3HA4YCHUAM. HpI/I 9TOM JJIMHA BCKTOpPA B MacimTabe oTpaxacTt
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BEJIMYMHY TOKa Wiu Hanpsbkenus (I, U), a HanpaBlieHHE BeKTOpa (Yroil MEXIy BeK-

TOPOM U BEIIECTBEHHOHN OChI0) OTpakaeT HadanbHY0 dasy (v;, v,).
+
i)

¥

Puc.2. BexkropHast quarpamma

Kaxk IMpaBujIo0, O€1b CHHYCOUJAJIbHOTO TOKA IMMUTACTCA OJHUM UCTOIYHUKOM Ha-

I[IPsAKCHHUA, IIOOTOMY HaCTOTa f Ha Bcex y4aCTKax LCIIKM OJHa U Ta KC.

Bennunna TOKa M HANPSKEHU HA OTAENIBHBIX YYACTKAX LEMU OMPEAEISIETCS M0
3akoHy OMa BEJIMUMHOM JIEKTPUYECKOTO COMMPOTUBIICHHUSI, CO3aBaEMOTr0 pa3HbIMU
DJIEMEHTAMH.

B dyacTHOCTH pe3uCTOp CO3AaET CONPOTUBIICHUE CUHYCOUIAIBHOMY TOKY TaKoe
K€, KaK 1 B IIEITH ITOCTOSHHOT'O TOKA:

I =U/R. (4)

WNHIyKTUBHBIN AJIEMEHT, 00J1aIatoIii HHIYKTUBHOCTBIO L, cO3/1aeT MHAYKTHB-
HOE COMPOTUBJICHUE CUHYCOUATBHOMY TOKY:

X, = oL = 2xfL. (%)

[Ipu 5TOM COOTHOIIIEHHE 11O BEJIMUUHE MEXIAY TOKOM M HaNpPsHKEHUEeM WHITYK-

TUBHOI'O 3JIEMEHTAa COOTBETCTBYET 3aKOHY OMa:

I1=U/X,. (6)
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EMKOCTHBII 351eMeHT, 001agatonuii eMKocThio C, cO3/1a€T eMKOCTHOE COIPO-
TUBJICHUE CUHYCOUJAIBHOMY TOKY:

Xe=1/(wC)=1/2xfC). (7)

[Ipu »TOM COOTHOIIIEHUE 110 BEIMUUHE MEXKAY TOKOM U HAMPSHKEHUEM €MKOCT-
HOTO 3JIEMEHTAa TaKKE€ COOTBETCTBYET 3aKOHY OMa:

1=U/Xc. (8)

HauanpHbie (pa3el TOka 1 HANIPSKEHUS HA PA3HBIX AJIEMEHTaX MOTYT OBITh pa3-
HbIMH. VIX COOTHOIIIEHHE OTpEAeIAeTCS CBOMCTBAMHU U OCOOCHHOCTAMHU 3JIEMEHTOB. B
00111eM clly4ae COOTHOIIIEHHE MO (Pa3ze MEXy TOKOM U HAMPSHKEHUEM XapaKTepusy-
€TCsl TapaMeTPOM, Ha3bIBAEMBIM Pa3HOCTH (a3:

P= Yu— Yi. )

Paznocth (a3 onpenensieT, HACKOIBKO CHHYCOUIAJIbHOE HAMPSHKEHUE ONepexa-
eT o (aze cuHycouaanbHbIN TOK. PasHOCTh (pa3 onpenensieTcss CBONCTBAMU dJIEMEH-
TOB. B uactHOCTH, B pe3uctope pazHocTh pa3 g =0, T.€. CHHYCOUIaJIbHBINA TOK U
HanpsDKEHHE B pe3ucTope 1o ¢asze coBnaaaT. UHIyKTUBHBIN JJIIEMEHT CO3/1aeT
pa3HocTh (a3 ¢ = m/2, T.e. CHHYCOMJAIbHOE HAIPSKEHUE HA MHAYKTUBHOM 3JIEMEH-
Te omepesKkaer 1o (ase CHHYCOMIAIbHBIN TOK Ha Y4 mepuoaa (90°).

EMKOCTHBIN 3JIEMEHT cO37aeT pa3HOCTh pa3 ¢¢ = - m/2, T.€. CHHYCOUIAJIbHOE
HaNpsHDKEHUE Ha eMKOCTHOM 3JIEMEHTE OTCTAeT 1Mo (a3e OT CHHYCOUIaTbHOTO TOKA
Ha Y4 meproma (90°).

[Tpn aHaIUTHYECKOM M300pAKEHUH CUHYCOMAABHBIX TOKA U HAIIPSKEHUS C
MOMOIIBIO0 KOMIUIEKCHBIX YUCEN YUYUTHIBACTCS OJJTHOBPEMEHHO UX COOTHOIIEHHUE T10

BeJIMYMHE U 110 (ase.

[Tpu rpadpuueckom n3o00paskeHNN Ha BpEMEHHOM JuarpaMmme COOTHOIICHHE T10
(aze oTpakaercs CMEIIEHUEM CUHYCOUbl HAPSXKEHUS! OTHOCUTEILHO CUHYCOU/IbI

TOKa Ha COOTBETCTBYIOIIYIO YacTh nepuoja (puc. 1).
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[Tpu rpadryeckoM n300pakeHNH Ha BEKTOPHOM AarpaMMe COOTHOUIEHHUE MO
¢aze oTpakaeTcs MOBOPOTOM BEKTOpPA HANPSKEHUSI OTHOCUTENFHO BEKTOpA TOKA Ha

yTOJI, COOTBETCTBYIOIIMK pazHocTH a3 ¢ (puc. 2, 3).

U

Puc.3. ®a30Bbie COOTHONIEHUS HA BEKTOPHOM AUArpaMmme JUisl pa3HbIX U1ealb-
HBIX 3JIEMEHTOB:

a) — pe3ucTop, 0) — UHAYKTUBHBIN JIEMEHT, B) — EMKOCTHBIM 3JIEMEHT

B nenu, copepxarieil Tpu nociie1o0BaTENbHO COEAMHEHHBIX JIEMEHTa (pe3u-
CTOp, UHIYKTUBHBIA U EMKOCTHBIH 3JIEMEHTHI) (puUC. 4), UX COBMECTHOE JICUCTBUE
CO3/aeT MOJHOE COMPOTUBIICHUE CUHYCOUIAILHOMY TOKY (Z), KOTOpO€e OnpeesieTcs

COOTHOHICHUEM MAapaMCTPOB BCEX JICMCHTOB!

Z:\/R2+(XL —X0)? . (10)
[Tpu 3TOM pa3HOCTH (a3 Bcel Lenu MOKET ObITh Pa3HON B 3aBUCUMOCTH OT CO-

OTHOHICHUSA ITapaMCTPOB OTACIIbHBIX 3JICMCHTOB!

(XL -X¢)

7 (11)

@ =arctg
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Puc.4. llens ¢ mocnenoBarenbHbIM coenuHeHneM R, L, C — aneMeHToB

CooTHomIEeHNE MCIKAY COIMPOTUBJICHUAMHU OTACIIbHBIX 9JICMCHTOB U ITOJIHBIM CO-
IMPOTUBJICHUCM LICIIN MOJKCT OBITh MpcacTaBJICHO rpa(buqecm/l TPCYTOJIBHUKOM CO-

npoTuBJIeHUH (puc. 5).

P
E

Puc. 5. TpeyroabHuK CONpOTUBIICHUI

CooTHoOMIEeHNE MCIKAY HAIPAKCHUCM U TOKOM IJIs TCIIX HA PHUC. 4 B KOMILICKCHOM

BUJIC:
. U

==, 12

Z (12

I'ne Z — nosiHOE KOMIUIEKCHOE COPOTUBIICHUE:

: Xp—Xc
) ) jarctg——————
Z=R+ (XL - Xc)=\R%+ (X[ - X()le R . 3

[IpousBenenre NEUCTBYIOINUX 3HAYEHUM TOKA U MOJTHOT'O HANPSKEHUS Y4acTKa LEIH

¢ mocJieoBaTeNIbHEIM coeauHenneM R, L, C —31eMeHTOB Ha3bIBAIOT MOJTHOM MOIITHO-
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CTBIO S
S=UI=Z7I". (14)
AKTHBHAsI MOIITHOCTb OIPENEIISIETCA MOITHOCTBIO PE3UCTOPA:
P=RFP. (15)
PeakTuBHas MOIIHOCTH ONPEAETSAETCS MOIIHOCTBIO MHIYKTUBHOTO U €MKOCTHOTO
3JIEMEHTOB:
0=0,-0c=X,I-XcI. (16)
['padpraeckn cOOTHOIICHNE aKTUBHOM, PEAKTHBHOW M IMOJTHOW MOIITHOCTHA OTOOpaka-

€TCS TPEYTOJIbHUKOM MOILIHOCTEH.

o

P=RJ?
Puc. 6. TpeyroiabHUK MOIIIHOCTEH 1I€TH C TTOCTIEI0BATEILHBIM COCIMHEHUEM
AJIEMEHTOB.

N3 TpeyrosbHUKAa MOIIHOCTEN:

S =+P>+0%, (17)

KoadhdummeHT MOIIIHOCTH - COOTHOIIIEHUE aKTUBHOW U TIOJIHON MOIIHOCTEH:
P
cosQ = 5 (18)

[Ipu pa3HOM COOTHOILICHUU MTAPAMETPOB OTIAECIBHBIX JIEMEHTOB MOXKET CO3/1a-
BaTbCA Pa3HbIN PEKUM PaOOTHI 1IENH, a LIETIh B IIEJIOM MOXKET UMETh Pa3HbIN Xapak-
TEp: AKTUBHO-UHAYKTUBHBIN, aKTUBHO-EMKOCTHBIN U T.II.

Kpome Toro, B paccMaTpuBaeMOM Y4YacTKE LEMU MOKET COAEPKATHCS TOIBKO 2
3JIEMEHTA, HAIPUMEP PE3UCTOP U MHIYKTUBHBIN JIEMEHT, WM TOJIBKO OJUH. B 3THX
ClIy4asiX MOTYT MUCIOJIb30BaThCs BCE COOTHOIIEHUs /it yuacTtka ¢ R, L, C —
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JJIEMEHTaMHU.
Hanpumep, s ygacTka menu, CoxepKamero pe3sucTop U HHAYKTUBHBIN dJ1e-

MmeHT (R, L — iemnp):

> > jarctgﬂ
[ToHOE KOMITIIEKCHOE CONPOTHBIEeHNE Z =+/R° + X e R (19)
AKTUBHast MOIIHOCT P =R - [ 2, (20)
PeaktuBHasg momHocts O = X -/ 2 (21)

3ajaua pacyera W aHAJIM3a AJIEKTPUUYECKON IeTH CHHYCOMJAIBHOTO TOKa MO-
KeT OBITh C(HOPMYIHPOBaHA CIACAYIOUIIM 00pa3oM:

IOpU 33JaHHBIX IapaMeTpax 3JEMEHTOB (CONPOTHUBICHUS PE3UCTOPOB, MHIYK-
TUBHOCTHU WHAYKTHBHBIX 2JIEMEHTOB, EMKOCTH €MKOCTHBIX JIEMEHTOB) BO BCEX y4a-
CTKaX 3JIEKTPUUYECKOM LIETH U 3aJaHHOM HAIpPsKEHUH UCTOYHHUKA ONPEACTUTh TOKH U
HanpsHKEHUS Ha BCEX y4acTKax IEMH.

[Tpu ananuze peKUMOB pabOTHI OMPENENAIOTCS BCE COCTABIIAIONINE MOIIHO-

CTel Ha y4acTKax I, COCTaBIIsIeTCA 0alaHC MOITHOCTEH.

JIns pemenus 3a1a4u pacyeTa TUIIOBOU JIEKTPUYECKOM LENM CUHYCOUAAIBHO-
ro TOKa C OJJHUM HMCTOYHUKOM HampsyKEHUs yIOOHO BOCHOJIb30BaThCS METOJOM 3K-
BUBAJICHTHBIX MpeoOpa3zoBanuid. [Ipu 3ToM onpeneneHne 3KBUBAJICHTHBIX COMPOTHB-

JICHUM OCYHICCTBIIACTCA B KOMIIIICKCHOM BHIC.
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2. Ilpumep pacuema pa3zeemeneHHOU _IJICKMPUUECCKOU UERU CUHYCOUOAIbHO20

moka
CxeMa coeTMHEHMI [IeNM CHHYCOMAAIIBHOIO TOKa IT0OKa3aHa Ha puc. 7.

B nepBoM ydacTke nenu CoAep:KUTCS aKTUBHO—EMKOCTHBIM NPUEMHUK, IIPE-
CTaBJICHHBIA B CXEM€ 3aMEIIECHUSA UICAIBHBIM PE3UCTOPOM C COIPOTUBIIECHUEM R; U
€MKOCTHBIM 3JIEMEHTOM € eMKOCTBIO C|. BO BTOpOM y4yacTKe CONEpPKUTCS TPUEMHHUK,
IIPEACTABICHHBIA PE3UCTOPOM C CONIPOTUBIIEHUEM R,. TpeTnii y4acTOK CONEPKUT aK-
TUBHO—MHAYKTUBHBIM IPUEMHHUK, NIPEICTaBICHHBIA B CXEME 3aMELICHUS PE3UCTOPOM
C CONPOTHBJIEHUEM R3; W MHAYKTUBHBIM JJIEMEHTOM C MHIYKTHUBHOCTBIO L3 Llemb
IIOJKJIIOYEHA K CETU CHUHYCOMIAIBHOTO HanpspkeHus U.

| G

o

Puc. 7. Pa3BepHyTas cxeMma 3aMenIeHUs 3aJaHHOM SJIEKTPUUECKON e

HapaMeTpLI BCCX JJICMCHTOB CXCMBbI 3aMCIICHUA W HAIIPSXKCHHUEC MCTOYHHKA

3aJaHbl:
R; =7,0 Owm;
C,=454,7 Mx®;
R, =9,0 Om;
R; =6,0 Owm;
L;=25,46 mI'n;
Hanpsoxenne cetu U = 127 B;
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Yactora cetu f= 50 I'm.

3aoanue:

1. PaccunuTtarh TOKHM, HaNpsHKEHUsSI, AaKTUBHBIC, PEAKTUBHBIC U TOJHBIE MOIII-
HOCTH, CIBUTH (ha3 KaKJI0TO ydacTKa Ieru;

2. BBIYMCIUThL TOK, aKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOIIHOCTH BCEH Iie-
I, a TAKKE COSQ BCEU LIEIH;

3. IlocTpOoUTh COBMELIEHHYIO BEKTOPHYIO JUAarpaMMy TOKOB W HaIpsyKEHHM
paccmMaTpuBaeMou ey,

4. TlpoBecTn aHanu3 pe3yiabTAaTOB pacyeTa C HMCHOJb30BAHHEM BEKTOPHOU

AuarpaMMBl.

Pewenue:

VYnpoiieHHas cxema 3aJaHHOM LM MOXKET OBbITh N300pakeHa, Kak ITOKa3aHo

Ha puc. 8.

L

|Ea
|__Jt*-1

Puc. 8. YopoiieHHas cxema 3aMeleHUs 3aJaHHOM 3JIEKTPUYECKOU LEH
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3neck £1,Z7,Z3 - NOIHbIE KOMIUICKCHBIE COPOTHBIIEHUS BETBEH (ydact-

KOB IIGHI/I), OIIPCACILICMBIC ITapaMETpaMu JJICMCHTOB B COOTBCTCTBYIOIIUX BCTBAX

cootHouenusmu (5), (7), (13).
B anre6pandeckoit popme 3anucu:

Z1=R1 - jX1=R| -] 1 7,0—j 1 =(7,0-j7,0)00m; (22)

J—:
27C 2750-454,7-10~°

Zy =Ry +j0=(9,0+ j0)Om; (23)

Zy=R3+jX[3=R3+ 2L =60+ j27f -2546-107° = (6,0 + j8,0)0m. (24)

[ToHbIE KOMITJIEKCHBIE COTPOTUBIICHHS BETBEH B MOKa3aTelbHON (popMe 3amucu:

. o0

L1 = s _] D =7, e_ M

Zi =(70- j7,0)=99¢"/*" 0 (25)
.~ O

Z7 =090+ ;0)=9,0e M

Z, =090+ j0)=90e/0" 0 26
)

Z3 =(6,0+j8,0)=10e/>3 On. 27)

[Tpu pemeHuu 3a1aym METOIOM SKBUBAJICHTHBIX MpeoOpa3oBaHUil BTOpas U
TPEThbsl BETBU MOTYT OBbITh 3aMEHEHbI OJJHOM SKBUBAJEHTHOU BETBBIO (pHc. 9) ¢ mo-

HBIM KOMIIJICKCHBIM COITPOTUBJICHUCM Zz_3 ,» PaBHbIM

NnO =0
Zy-Z3 900/ 106/
Zr+Z3 9,0+ ;0)+(6,0+ ,8,0)
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90e/33°

‘O
- = (53¢/% )= (48 + j2.2)0m. (28)
728

17e

[Tpu 5TOM cxema 1enu npeodpasyercs K BUIY, TOKa3aHHOMY Ha puc. 9.

Z) 4
—
0
v Uy g £33

Puc. 9. DxBHBaNIeHTHOE Tpe0Opa3zoBaHUE ABYX MapajlieIbHbIX BETBEH

Ha CICAYIOIIEM JTall€ 3KBUBAJICHTHOI'O Hp606pa3OBaHI/I$I ABa IIOCJICOOBA-

TCJIbHO COCIMHCHHBIX JJICMCHTA B CXCMC Ha PHUC. 9 3aMEHSAIOTCS YKBUBAJICHTHBIM C

ITOJIHBIM KOMIIJICKCHBIM COHpOTI/IBJIeHI/IeMZQKg R paBHBIM
ZQKG :Zl +Z2—3 =
)
—(7.0= j7.0)+ (48 + j2.2)=(11.8 — j4.8)=12.7¢ 722" On 29
J j J

[Ipu sTomM cxema mpeoOpa3yeTcsi K MPOCTEHIIEeMY BUIY, SKBHUBAJICHTHOMY

Bceit nenu (puc. 10).
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—3JEE

Puc. 10. Cxema 3amelneHus, SKBUBaJICHTHAs BCell Ienu

Janee, cienys B 0OpaTHOM MOPSIJIKE MO ATanaM SKBUBAJICHTHBIX TIPe0Opas3o-
BaHUI, ONPEEIAIOTCS HEOOXO0IUMbIC TOKH M HAIPsIKEHUS 1Mo 3akoHy OMa B KOM-
IUIEKCHOM BUJIE.

HpI/I 9TOM KOMIIJICKCHOC HAIIPSAKCHHUC CCTH

U=Ue/Vu (30)
rne U — aeiicTByrolee 3HaUCHNE HANPSDKEHUS CETH, BEJTMYMHA KOTOPOTO 3a-
nana (U = 127B);

W, — HauanbHas (a3a HaAMpsHKEHUS CETH.

HauanpHas da3a HanpsoKEeHUS B 3aJJaHUH HE ONpesielieHa, T.€. He 3a/1aH Ha-
YJaJIbHBIA MOMEHT BPEMEHU OTCUETa CHHYCOUIATHHBIX TOKOB M HAMPsOKeHU. B aToM
ciy4ae HadanbHas (pa3a HAPsHKEHHUS MOKET OBITh 3a/1aHa MPOU3BOJIbHO. OHa OyeT
oTpeensaTh Ha4aJIbHBIE MOMEHT BPEMEHH OTCYETa. ¥ TOOHO 3a/1aTh HAYaIbHYIO (asy

paBHoii Hynto (,=0). Torga KOMIUIEKCHOE HANPSKEHUE CETH:
: :0©
U=127¢/9" G1)
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ITo 3akony Oma aiia cxemsl Ha puc. 10 :

. U 127ej00 790
I = = —= 10,0e/“ . (32)
Z 5xe 12,7e_j22
Jltst cxeMbl Ha puc. 9 OTACNBHO IS KQXKIOTO U3 IBYX YYACTKOB IICTIH:
. . . 0 . 0 o 1o}
Uy =11 -2 =100e/22" .99¢7/%" =99,0e77/23" B; (33)
. . . o . (0] . o
Up_3=11-Zy 3 =100e/2?" .53¢/%° =5300/%7" B (34)
JIns ucxoHOM cXeMbl Ha pUC. 8 J1s BTOPO# BETBU 1O 3aKOoHY Oma:
. o
) U _ ]47 1)
I ="22 P 590547 240+ jada; (35)
22 900/
JUTA TPETHEH BETBHU:
. o
. Un_ J47 .0
= 22=3 _330e ~53¢ /0 = (53— j0,55)4. (36)

23 10,0e/53°

Takum o6pazom, Beipaxenus (31) — (36) onpenensitoT TOKH M HAMPSHKEHUS HA BCEX
ydacTKax 3aJIaHHOU 3IEKTPUUECKOM LIeTIH.

Jlnst cocraBiieHus O6anaHca MOUTHOCTH OINPEAEIMM MOLIHOCTH BCEX 3JIEMEH-
TOB IIEITH.

[Ipu 5TOM aKTUBHAsI MOITHOCTh PE3UCTOPA OMPEILIISAETCA €r0 COMNPOTURIICHHU-
€M M KBaJpaToM JEHCTBYIOUIEIO 3HAUYCHHS TOKA B ’TOM PE3UCTOPE B COOTBETCTBUU C

(15). B wactHocTH:

P =Ry1% =7,0-10,02 =700,0Bm; (37)
P _ R 2 —_ 2 —_ .
» =Roly” =9,0-59% =3133Bm; (38)
"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu

CUHycoUu oanvrozo moxka'
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Py = R332 =6,0-53% =168,5Bm. (39)
AKTHBHaﬂ MOIIIHOCTH Bceﬁ LOCIIN OIIPCACIIACTCA CYMMOﬁ AKTHUBHBIX MOIIIHO-

CTeli BCEX PE3UCTOPOB:
P=P +P + Py =700,0+3133+168,5=1181,8Bm. (40)
PeaKTI/IBHaH MOIIHOCTH HWHAYKTHUBHBIX U CMKOCTHBIX JICMCHTOB TAKKC OHpeHeHﬂeTCH

X COIIPOTHUBJICHUCM M KBAaJIpaTOM I[@I?ICTBYIOHIGFO 3HAa4YCHHA TOKA B OTHUX 3JICMCHTAX.

B wactHOCTH IS paccMaTpUBaeMOi IeTu:
Oc1=Xc1 112 =7,0-10,02 =700,0B4p; (41)

073 =X73-13% =8,0-532% =224,7B4p. (42)
PeakTuBHas MOITHOCTB BCEU LIENH ONPEAEIIAETCS MOIIHOCTHEO HHAYKTUBHOTO U M-
KOCTHOTO 3JIEMEHTOB B COOTBETCTBUU C (16):

0=013-0cC1 =224,7-700,0 =-475,3BAp . (43)

[TonHasi MOIIHOCTB 1€MW B COOTBETCTBUM C (17) U TpeyroJibHUKOM MOIIIHO-

CTH:

S:\/P2 +02 = 118182 + 47532 =127084. (44)
C npyroii CTOpOHBI, IOJHAsT MOIIHOCTb, CO3/1aBaeMasi ICTOYHUKOM, OIpese-
asieTcss B cooTBeTCTBUU C (14) mpousBeaeHHEM NEHCTBYIOIIMX 3HAYEHHWI Harpsixke-
Hus cetd U 1 Toka [} moTpebIisieMoro BCeil LIenbo U3 CEeTH:
S=U-11 =127-10,0=1270BA4. (45)
N3 comocraBienus pesynbratoB (44) u (45) BuAHO, yTO OallaHC TOJIHOU
MOIITHOCTH CXOIMTCA.

KoaddunmeHT MomHoCTH BCel 1enu

P 11818
cosp=—= =
S 1270

0,93. (46)

"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu
cuHycouoanbnozo moxa'
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[Ipm sTOM XapakTep BceW LIENMM aKTUBHO—EMKOCTHBIN, T.K. pEaKTUBHASI MOITHOCTh

OTpHLIATENbHA.

s rpadudeckoro aHaiv3a MOTYyYEHHOTO pe3yJibTaTa CTPOUTCS BEKTOpHAs
nuarpaMma. BektopHasi muarpamMma CTPOUTCS 1O pe3yJibTaTaM pacyeToB TOKOB M Ha-
NPsDKCHU Ha BCEX y9acTKaX paccMaTpUBaeMOH IIETH.

[Tpu sTOM jyHA BEKTOpa B MacmTabe oTpakaeT BETUYMHY TOKA WJIU HaIpsIKe-
Hus (I, U), a HapaBieHne BeKTopa (Yrojl MEeXIy BEKTOPOM M BEIIECTBEHHOW OCHIO)
OTpakaeT HavdallbHY10 a3y (v;, v,).

[TocTpoeHHasi BEKTOpHAasi quarpamma rnokasana Ha puc.11 .

+

Rx
- +
ST
yd
M, =10 Bfem
M,=1 Alcm

Puc. 11. CoBmelieHHass BEKTOpHAs JuarpaMMa TOKOB M HAIPSHKEHUI

"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu
cuHycouoanbnozo moxa'
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BCKTOpHaﬂ auarpamMma 1O3BOJIACT AOCTATOYHO IMPOCTO W HAIJIAIHO OLCHUTDH

AJOCTOBCPHOCTD IMOJYUCHHBIX PC3YJILTATOB.

B 4acTHOCTH, KaK BHIHO W3 BEKTOPHOM JHAarpaMMbl, Ha TIEPBOM yYacTKe Iie-
nu Hanpspkenue U) otcraer 1o dase ot Toka [ Ha 45°. T.e. caBur ¢a3 ¢ =—45°. D10
COOTBETCTBYET 3aJ[aHHOMY aKTHBHO—€MKOCTHOMY XapakTepy NPHEMHHKA B MEPBOM

Y4aCTKC LICIIN U ApTYMCHTY KOMIIJICKCHOI'O ITIOJIHOI'O COIIPOTHUBIICHUA HGpBOﬁ BCTBU B

(25).

BekTopsl Toka BTOpou BETBU [, M HANIPSHKEHUS HA 3TOM BeTBU U, 3 HaIIpaBJie-
HBI OJTMHAKOBO, T.€. CABUT (ha3 BTOPOW BETBU ¢,=0. DTO COOTBETCTBYET 3aJaHHOMY
AKTUBHOMY XapaKTepy BTOPOW BETBU M apryMEHTY KOMIUIEKCHOI'O IOJHOTO COIpO-

TUBJICHUS1 BTOPOU BETBU B BbIpaxkeHUU (26).

Bekrop Toka /3 MOBEpHYT OTHOCUTENILHO BEKTOpA HAIPSKEHUS HA 3TOU BeT-
Bu U,.; B CTOPOHY OTCTaBaHHs Ha yron 53°. DTO COOTBETCTBYET pa3HOCTU (a3 s
3aJIAHHOTO AKTHBHO—MHIYKTHBHOTO MPUEMHHKA 3=53° ¥ apryMeHTy KOMIUIEKCHOTO
MIOJTHOTO CONPOTHBIICHHS TPEThEH BETBU B BhIpakeHUH (27).

[Monuerit Tok 1emu /) onepexaet mo ¢asze Hanpspkenue cetr U Ha yrom 22°.
OTO TaK)Ke CBUIETEILCTBYET 00 aKTHBHO—EMKOCTHOM XapakTepe BCed Ienu U COOT-

BCTCTBYCT APryMCHTY IIOJIHOI'O KOMIIIICKCHOI'O COIIPOTHUBJICHHA BCCHU LICIIH Z3K6 B

BbIpakeHuU (29).

Kpome Toro Ha BEKTOpHOI AuarpaMme MOXKET OBbITb MPOBEPEHO COOTHOIIIE-

HUE TOKOB BETBEH Mo mepBoMy 3akoHy Kupxroda m cooTHOIIEHHE HANPSHKEHHUM 10

"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu
cuHycouoanbnozo moxa'
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BTOpOoMYy 3akoHy Kupxroda. B wacTHOCTH, B paccMaTpuBaeMoOil €N JTOJKHO BbI-
HOJTHSTHCS] PAaBEHCTBO:

Iy = I + I3, umn B BexTOpHOI dopme 11 =12 +13. 47)
Ha BexTopHOIl 1uarpaMMe 3TO COOTHOILIEHHUE MOKa3aHO IIYHKTHPOM.
JI1st HanpsiKEHU cOOJTI0/1aeTCsl PAaBEHCTBO:

U =U{ +Uy_3, uiu B BEKTOPHO# (opMe U=U1+U2_3. (48)
DTO COOTHOIIICHNE TaKXkKe MOKa3aHO Ha BEKTOPHOU JUarpaMmme MMyHKTHPOM.

HpOBeI[eHHBIf/JI dHaJIn3 CBUIACTCIIbCTBYCT O JOCTOBCPHOCTH PC3YJIbTATOB pacucTa.

"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu
cuHycouoanbnozo moxa'
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3. Bapuanmot ucxoonvix oannvix

VYrpoiieHHasi cxeMa ey NpuBeJieHa Ha puc. 12, a ucXoaHbIe TaHHbIe B Ta0JI. 1.

4y

]

Puc. 12. Cxema 1ienu

3aoanue:

1. HauepTuTh pa3BEepHYTYIO CXEMY 3aMEIIEHUS LIENU B COOTBETCTBUU C 3a-
JaHHBIM B Ta0J. 1 BapuaHTOM.

2. Paccunrtarh TOKH, HANPSKEHUS, AKTUBHBIE, PEAKTUBHBIE U MOJHBIE MOII-
HOCTH, CIBUTH (pa3 Ka)KJA0ro ydyacTKa Lemu;

3. BeIunCIUTh TOK, aKTUBHYIO, PEAKTUBHYIO U IOJHYK MOIIHOCTH BCEH Lie-

4, a TaK)Ke COS @ BCEH IICMH.

4. ITocTpOoUTh COBMEILLIEHHYIO BEKTOPHYIO JUAarpaMMy TOKOB M HANPSKEHUM.
5. IlpoBecT aHamu3 pe3yJIbTATOB pacuyera ¢ HUCIOJIb30BAHUEM BEKTOPHOU

AuarpamMMmbl.

"Inexkmpomexnuka" PI'P. 3aoanue 2. ""Pacuem 3nekmpuueckoil yenu
cuHycouoanbnozo moxa'
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Tabnuia 1

No UB Ry, Ly, Ry, L,, C,, R, Ls, G,
Bap. Owm MI'H Q)Y MIH | MKD Owm MI'H | MKD
1 127 3 12,73 6 - 397,9 8 19,1 -
2 127 4 - 7 22,28 - 5 - 530,5
3 127 5 15,92 6 - - 8 - 795,8
4 127 6 19,10 - 28,65 - 6 25,46 -
5 127 - 22,28 8 - 397,9 6 19,1 -
6 127 10 - 8 25,46 | 397.9 12 - -
7 127 9 38,2 20 - - 16 - 265,3
8 127 12 - - 38,2 | 795,8 6 - 3183
9 127 10 - 16 - 198,9 12 38,2 -
10 127 8 38,2 18 - 353,7 12 - 265,3
11 220 3 12,73 6 - 397,9 8 19,1 -
12 220 4 - 7 22,28 - 5 - 530,5
13 220 5 15,92 6 - - 8 - 795,8
14 220 6 19,10 - 28,65 - 6 25,46 -
15 220 - 22,28 8 - 397,9 6 19,1 -
16 220 10 - 8 25,46 | 3979 12 - -
17 220 9 38,2 20 - - 16 - 2653
18 220 12 - - 38,2 | 795,8 6 - 318,3
19 220 10 - 16 - 198,9 12 38,2 -
20 380 3 12,73 6 - 397.9 8 19,1 -
21 380 4 - 7 22,28 - 5 - 530,5
22 380 5 15,92 6 - - 8 - 795,8
"Inekmpomexnuka" PI'P. 3aoanue 2. ""Pacuem snekmpuueckoii yenu
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MHHOBALIMOHHAA OBPA3OBATESIbHAA TMPOrPAMMA

23 380 6 19,10 - 28,65 - 6 25,46 -
24 380 - 22,28 8 - 397,9 6 19,1 -
25 380 10 - 8 25,46 | 397,9 12 - -
26 380 9 38,2 20 - - 16 - 265,3
27 380 12 - - 38,2 | 795,8 6 - 318,3
28 380 10 - 16 - 198.,9 12 38,2 -
29 380 8 38,2 18 - 353,7 12 - 2653
30 380 8 38,2 18 - 353,7 12 - 265,3
"Inexmpomexnuxa" PI'P. 3aoanue 2. "Pacuem snekmpuueckoii yenu
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