IIpakTHyeckoe 3ansitue Nel
PACYET JIMHEMHBIX LIENEA CUHY COUJAJBHOI'O TOKA

Hamnpshxenne Ha 3aKMMax LETH, HOMEP KOTOPOH COOTBETCTBYET MOCHIEIHEH ITudpe BapruaHTa

CTYJIEHTa U M300pakeHHOM Ha puc. 1, u3MeHseTcs 1Mo 3akoHy U = U n SINO! | 3xauenue
HanpspkeHus U, 3HaYEHUs aKTUBHBIX CONPOTUBIICHUM T , I, T3 , KHAYKTUBHOCTEM KaTyuiek Ly, Ly, Ly u
emkocrei konnencaropos C; , C,, C; mpuBeneHsl B Ta0u1. 1 (onmpenensercs nepBoil mudpoi BapuaHTa,

s BapuanToB 1-10 nepBas nudpa paBHa HYJIO).
Yacrora nuratomero HanpspkeHus f= 50 I'm.

Tpedyercs:

1. OnpenenuTbh KOMIIJIEKCHBIM METOJIOM JIEHCTBYIOIIME 3HAUEHUSI TOKOB BCEX BETBEL.

2. Ilo nmony4eHHBIM KOMIUIEKCHBIM 3HAYEHHUSIM TOKOB BETBEW 3alMCaTh BBIPAXKEHMS JUIS MX
MI'HOBEHHBIX 3Ha4ECHUH.

3. OnpenenuTh akKTUBHYIO U PEAKTHUBHYIO MOIIIHOCTH UCTOYHHKA U IPUEMHUKOB.

4. CocTaBUTh OaJaHC aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH U OLIEHUTH MOTPELIHOCTh pacyeTa.

5. IIoCTpOUTH BEKTOPHYIO IHarpaMMy TOKOB U HAIIPSKEHUM.

Tabnuma 1
l-ag u.B. |U,B r;, Om Li,MIH | C{y, MK® | 1, OM | Ly, MI'H | Cy, MKD | 13, OM | L3, MI'H | C;, MKD
1 220 5 20 400 10 20 300 11 30 300
2 380 9 35 200 12 30 200 15 60 300
3 127 5 10 700 6 20 600 8 40 400
4 220 6 20 600 11 30 500 8 50 300
5 220 7 25 500 9 25 400 10 30 400
6 127 6 15 900 7 15 800 8 30 500
7 380 9 30 300 10 35 300 15 50 200
8 380 8 30 200 12 40 400 12 60 200
9 127 6 10 800 8 20 700 11 20 600
0 220 9 20 400 10 30 600 9 40 300
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Puc. 1

METOANYECKHUE YKA3ZAHUSI K PEILIEHUIO
B komIiekCHOM MeTroe pacu€ra 3JEKTPUYECKUX LENEd CUHYCOMAAIBHOIO TOKA BEIUYHHBI
OJIC, HanpsbkeHud, TOKOB, COMNPOTHUBJICHUN, MPOBOJUMOCTEM M MOIIHOCTEH MPEICTABISIOT
KOMIUIEKCHBIMU 4MciamMu. [IpM 3TOM KOMIUIEKCHBbIE 3HAYEHUs MAapaMeTPOB, H3MEHSIONIUXCS IO
TapMOHHUYECKOMY 3aKOHY, 0003HA4YarOT COOTBETCTBYIOIIMMH IMPOMUCHBIMH OyKBamu, HaJ KOTOPHIMH

E’U’I. Jns o603HaueHHUsT MOYJIEH 3TUX BEIMYUH NMPUMEHSIOT Te K€ OyKBBI, HO 0e3

E, U1

CTaBAT TOYKY:

TOYCK HaJd HUMU



Z

Kommiekc mojiHoro COIIPOTUBJICHUA 0003HaYaroT HpOHHCHOﬁ 6yKBOI>i —, ada KOMIIICKC IMOJTHOU

MIPOBOJIUMOCTH — OYKBOM X Monaynu 3TUX BeIWYMH 0003HAYAIOT COOTBETCTBYIOUIMMH CTPOYHBIMH
OykBamu Z u Y . KoMrutekcHbIe UHciIa 3aMHCHIBAIOTCS B OJHOM U3 CIeAyomux Gopm
A=a+j-b_ anredpandeckas hopma;

A=4-(cosa+j-sina) TpUTrOHOMEeTpHUecKas popma,

- o
A=A-e — TmoKa3zaTenbHas popma,

[2 12
rne A =~va" +b" _yonyns kommnexcroro uncna;
o =arctg(b/a)

j=T

— apryMEeHT KOMIUIEKCHOI'O YHCJIa;

— MHHUMaA €AUHUIA.

Ecan HaIIPsAKCHUC U TOK ABJIAIOTCA CUHYCOUIAaJIbHBIMHA (bYHKI_[I/IHMI/I BpPCMCHHU
u=U_-sin(ot+vy );
1=1_-sin(ot+y,),
TO OTH BEJIMYHHBI B KOMIUIEKCHOM (bopMe 3aIlIUIITYTCA TaK
U= U-ej“"“ i i:I_ej'Wi’
u=Yo p=ln

rac v 2 n v 2 - HeﬁCTBYIOIHHe SHAYCHUA HAIIPSAXKCHHUA U TOKA.

Kommiekc 1OJHOTO COIMPOTUBJICHUA YdYaCTKa M[CIIK, COCTOAMIECIO M3 IIO0CIEA0BATCIBEHO

Z=r+jc0L—jL:r+j-(ooL—L):r+jx:z.ej"f’
pcmouenmsx 1oL u C, oC oC

[ 2
rme Z=NVT +X° _ Momyns KOMIIEKCHOTO COTIPOTUBIICHHS,
¢ = arctg(x /1)

— apPryMEeHT KOMIIJIEKCHOI'O COITPOTHUBJICHUA.

Jnsa  pacu€ra neneld CHUHYCOMJAIBHOIO IIEPEMEHHOIO TOKa KOMIUIEKCHBIM  METOAOM
IIPUMEHSIIOTCS] BCE METObI, U3BECTHBIE U3 TEOPHH JICKTPUUECKUX LIETIEH ITIOCTOSHHOTO TOKa. OTnnune
COCTOMT B TOM, YTO BMECTO ICHCTBUTEIBHBIX YMCEI, COOTBETCTBYIOIIMX TOKaM, HAIpPsSKEHUSAM U
COIIPOTHBIICHUSIM B LIEIAX MOCTOSHHOTIO TOKA, IPU Pacy€Te LeNel NEPEMEHHOIO TOKa MCIOIb3YHTCS
KOMIUIEKCHBIE uKcia. [Ipn yMHOXKEHUN U JeIeHUMM KOMIUIEKCHBIX YMCE] HEO0OXOAMMO HCIIOJIb30BaTh
MOKa3aTeIbHyI0 (POpMY 3aITUCH, a IPU CJIOKEHUU U BHIYUTAHHUH - aJredpandeckyo Gpopmy.

IIpumep. /Ins1 anexTpuyeckoi Lenu, 3aaHHOM Ha PUCYHKE 2 HAWTHU ACWCTBYIOLIUE 3HAYEHUS
TOKOB U HaIIpSDKEHUH Ha BCEX YYaCTKAaX LENU, aKTUBHBIC, PEAKTUBHBIC U ITOJIHBIE MOIIIHOCTH BCEH LIETIN
U OTJENbHBIX YUYAaCTKOB C IPOBEPKOI OargaHca MOLIHOCTEH; MOCTPOUTh BEKTOPHYIO TUarpaMMy TOKOB U
HaIIpSHKEHUN.



Puc. 2

JlaHo: U =380 B, =6 Owm, Xy =12 Om, Xcr =4 Om,
r, =10 Owm, X =8 Owm, X3 =6 Owm.
Pemenne. 3anuchiBaéM KOMIUIEKCHI COIPOTUBIIEHUH BETBEH

Z =1+ X1 — Xy :6+j8:10-ej53’1 Om,

Zy=1+ X, =10+ 8=128- ¢

: - ~ 90"
Zy=-jXc3=-j6=6-¢"1"

HaliiéM KOMIIUIEKC IOJIHOTO CONPOTUBIIECHUS LIEIN

Zzzl + ZZ 'Z3 :9,6 . ej7,90
Z, +Z3 Om.

IIpunss U="U, uaiinem toxu u HaIIPSDKEHUS OTACIIBHBIX Y4aCTKOB

i =—=396-¢77 A

IN|

Ul = 11 . Zl = 396 . ej45’20 B,

U,s =U-0U,=2985-¢7%2 B,

i, = U _ 233.¢71089" A, = Ugs
Z, Z;

b

—498.¢/198" A

S=U-1.=P+jQ,

Kommiekc moirHon MOIIIHOCTHU UCTOYHUKA —
_ j7.9°
rae L =3 9’6 e’ A _ KOMIUIEKCHO-COMPSKEHHBIN TOK.

Otkyna P =14905 Br; Q=2068 Bap.
S.,S, . S

AHaJIOTHYHO HAXOJAT KOMILIEKCHI TTOJIHBIX MOIIIHOCTEH yYaCTKOB IEMH =!°=2 1 =3, [IpU 3TOM
JIOJIKHO BBITIOJIHATHCSI PABEHCTBO

S=8,+5, +§3.

s noctpoeHus Tonorpapuyeckoi AMarpaMMbl BHIYMCIUM HANpSOKEHHUS Ha BCEX 3JIEMEHTaXx
Lenu:



U, =1-r=396-¢""-6=237,6-¢"" B;
o= (=jX,)=39,6-¢7" 4. =1584-¢”" B;
L=13X, =39,6-¢7 12-¢™ =475,2¢™" B;
L=1,-jX_, =233-¢"" .8-¢™ =186,4-¢ """ B;
=1 -r,=233-¢™".10=233-¢"" B;

U, =1,-(-jX.,)=498-¢"" -6-¢™ =2988-¢"™" B.

o el el e

i, i

3a,I[aBH_II/ICB MaCI_HTa6OM, OTJIO)KMM Ha KOMIUIEKCHOM INIOCKOCTH BCKTOpPbI TOKOB 1’72

(puc. 2.2) . CymMMa BEKTOPOB TOKOB ~2M 3 paBHa BEKTOPY TOKa Il.

[TpumeMm noTeHLMan TOYKU | paBHBIM HYIIIO ®, M MOMECTUM OTYy TOYKY B Haydalo
KOOpI[I/IHaT. 3aT€M OHpeI[eJII/IM KOMIIJICKCHBIC IIOTCHIHAJIBI OCTAaJbHBIX TO‘ICK, O6XOI[$I CXGMy
HaBCTpe‘{y HOJ‘IO}KI/ITCJ'IBHOMy HaHpaBJ‘IeHI/II-O TOKOB.
¢,=¢,+I -r=1"1

KommiekcHpI mOTEHIIMA TOYKH 2 paBeH . [ToctpouB u3 Touku 1

r |
BEKTOp HANpsDKEHUST Ha pe3ucTtope | (COBMAJAaeT MO HANPABJICHHIO C TOKOM 1), MOJYYUM Ha
JparpaMMe TOUKY 2.

N b =¢,+1 -(—jX
KommiekcHsplil moTeHiuan Touku 3 - P =9, ! ( J Cl). [TocTpouB U3 TOUYKU 2 BEKTOP

I (=iX¢) s . 1
1 (=1 Xer) EMKOCTHOTO HamnpsikeHust (1o ¢pasze oTcTaér oT Toka | Ha 90°), moJydrM Ha JUarpamme
TOYKY 3.

y p,=¢,+1 -jX
KomnekcHblil moTeHnuan Touku 4 - P, =9, ) L1, TlocTpouB W3 TOYKH 3 BEKTOP

I, - ;X I
UHIyKTUBHOTO HANPSDKEHUS | JAL (mo ¢aze omepexaer Tok ! Ha 90°), mOIy4UM TOUKY 4.
AHaJIOTUYHO OMpPEAEsieM KOMIIJIEKCHBIE MOTEHIIUAIIBI TOUEK S5 U 6.
Bekrop, coemunsronmii Touky 1 ¢ Touko 6 W HampaBi€HHbIM W3 TOYKHM | K TOuke 6,

n300pakaeT HapsHKECHHUE U na saxumax menm. BexkTop, npoBeA€HHBIN U3 Hayana KOOPIUHAT B KaKylO
- 1100 TOUKY JUarpaMMbl, H300pakaeT KOMIUIEKCHBIA OTEHIIMA COOTBETCTBYIOIIEH TOUKH LIETIH.

4 4

Iiixu

I
B
1%

I




