Pacuér oxHoda3HOM LEenHu CHHYCOMAATBHOI0 TOKA

JUUTS STIEKTPHHUECKOiT CXEMBL, TIPSACTABICHHON Ha PHC. 2.6, d , HEOOXOIUMO:

1. HailTu MrHOBEHHBIE U JICHCTBYIOIIHME 3HAYEHUS TOKOB B BETBSIX, IPU-
MEHSISI Memoo 3KEUBANEHMHBIX npeobpazosarnull (movko smom memod!).

2. Haiitu MrHoBeHHble U AeicTByronue 3HadeHus JJIC ucroynuka Ha-
MPSDKEHUS M HAPSDKEHUN HA BCEX DJIEMEHTaX.

3. CocraBuTh OajlaHC MOIIHOCTEH LIETIH.

4. ITocTpouTh BEKTOPHYIO AUArpaMMy TOKOB M HAMPSKEHUIA.

Hcxoomnsie oannble g pacyéra:

— MIHOBEHHO€  3HAQUEHUE  HANpsDKEHWST  HAa  y4acTKe  IENH
upy(t) = 100sin(200z — 60°).

— BCJIMYUHBI PE3UCTUBHBIX CONPOTUBICHUN R, = R3 =5 OM;

— Beau4yuHa MHAYKTUBHOCTH L; = 10 MI'H;

— BeanmuuHa éMKocTH Cs = 500 MKD.
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Puc. 2.6. PazpeTBiEHHAs LI€TIb CHHYCOUJAILHOTO TOKA:
@) cxema 3aMelIeHus; O) pacuéTHasi cxema

Ha puc. 2.6, 6 n300pakeHa pacusTHA CXeMa IEKTPHICCKOH e, 1T
KOTOpPOI MCXOJHBIE JaHHBIE O MapaMeTpax BCEX 3JIEMEHTOB IPEACTABIICHBI B
KOMILJIEKCHOM (opme. Ha Hell monoKuTenbHbIe HANpaBiIeHUS COOTBETCTBYIO-
IUX KOMITJIEKCHBIX 3HAYCHHWM TOKA W HAMPSDKEHMs TaKWe K€, KaK M Ha CXeMe
3amelenus (puc. 2.6, a).

Memoo IKkeusanenmuvix npeodpazo6anuil

CyTb MeTO/a COCTOUT B MOUCKE 3KBUBAJIEHTHOTO KOMIUIEKCHOTO COIPO-
TUBJICHHUS BCEU IIETH, Yepe3 KOMIUICKCHBIE COMPOTHUBJICHUS U MPOBOJAUMOCTHU
OT/IEIBHBIX y4acTKoB (puc. 2.7 ). CHadata OMpenersieTcss KOMILIEKCHOE COMpo-
THBIICHHE MAPAILICIBHOTO YIaCTKA Z,; (puc. 2.7, 6 ) depe3 KOMILIEKCHYIO TIPO-
BOIXUMOCTB Y ,; (puc. 2.7, a'). 3aTeM OmpenenseTcsi SKBUBAICHTHOE KOMILICKC-
HOE COINPOTHBIICHUS Bcel uenu Z, (puc. 2.7, 6 ). Tlociie 4ero ¢ IMOMOMIBIO 3a-
koHa OMa B KOMIUIEKCHON (pOpME BBIYHCIISIOTCS KOMIUICKCHBIE BBIPAKEHUS
JUTSl HEU3BECTHBIX Benu4uH, Hampumep, J/IC ucTouHMKa HAMpsHKEHUS] W Ha-
IIPSKEHUM HA DJIEMEHTax | T.I1.

" CCHUIKH Ha HOMepa (pOPMyIT H PUCYHKOB U3 Y4eOHO-METOMUYECKOTO ITOCOOHS:
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Puc. 2.7. Meton 3KBUBaJIE€HTHBIX Pe0Opa30BaHUi

[{ukimyeckas 4acToTa ® 3aJlaHa B MTHOBEHHOM 3HAYCHUU HAMPSKCHUS
ugy(t) m paBua 200 pan/c. [ns Bcex mepeMEHHBIX BETWYWH JTAHHOW IETH OHA
onuHakoBa. HadanmbHas ¢aza ug, Tak e Oepercs U3 MIHOBEHHOTO 3HAYCHWS,
V.o =—60°.

(v} %

[IpencraBuM HaNpsHKEHUE Ug, B KOMILIEKCHOUM Gopme 1o hopmyiie (2.4 ):

) — L plVu2 —Jj60°
U,z =U, p,-€"7 =100e ™ .

OnpenenyM HaTypaJibHbIE M KOMIUICKCHBIE 3HAYCHUS WHAYKTUBHOTO U
. o % *
€MKOCTHOTO cornpoTuBieHui mo gopmymnam (2.20 ) u (2.31):

X, =0l =200-10-10" =2 Om;
JX,, =j2=2e"" Om;
Xy =1/(0Cy) =1/(200-500-10°) =10 Owm;
—JjXc, =—jl10= 10" Om.
*Haﬁz[éM KOMIUICKCHBIE COIPOTHBICHHUS BeTBeit (prc. 2.7, @ ) o dopmye
(2.35') B anreOpanueckoii U moka3areiabHou hopmax:

Z=R+j(X,-X.)=R+jX=2Ze";, Z=AR*+X*; (pzarctg%

TEpBOii: Z,=0+jX, =0+ ;2=2e"" Oum;
BTOPOI: Z,=R,+j0=5 Owm;

-10

jarct, ) .
Tpetbeii: Z, = Ry — jX ¢y =5 /10 =457 +(<10)" ¢’ o] =1118¢7/*" Om.
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Onpenenim SKBHBAICHTHOE KOMILICKCHOE COMPOTHBIICHNE NapalICIbHOTO
yJacTka Z,, (puc. 2.7, 6) ¢ yuérom dhopmyib KOMHJ’ICKCHOI/I TPOBOMMOCTH
(2.36") 1 hopMyI Ipeobpa30OBaHKsT KOMILIEKCHBIX dmcel (2.5'), (2.6'), (2.7)):

1 1 1 Z,-Zy _51118e77" 55970

223: = = = " —

a Y, Y,+Y, L_i_i Zz+Z3 5+(5-10) 14,14e_j450

Z, Z;
=3,95¢7"* =3,95cos(—18,43°)+ j3,95sin(—18,43°) = 3,75 j1,25 Om.
DKBUBAJIEHTHOE KOMIUIEKCHOE COIMPOTHUBIICHHUS 1ienH Z 5 (puc. 2.7, 8):

Ly=2L,+2,=7j2+375-j1,25=375+ ;0,75 = 3.82¢/° Om.

Hanpspkenrie Mexay y3iaaMu Lend a U b SIBISIETCS HANPSXKEHUEM Kaxaou
U3 MapajulesIbHbIX BETBEH 2 U 3, €r0 MOYKHO BBIPA3UTh B COOTBETCTBHUH C 3aKO-
HOM OMa yepe3 TOKM U CONPOTUBIICHHS NapalIENbHOIO Y4acTKa LETH:

Umab :ijZZ3 :].mzzZ :jm3Z3’

B paccmarpuBaemoM ripumepe: U = U
HaliiéM KOMIUIEKCHBIE 3HaYEHUS TOKOB I I ., I . 1o 3akony Oma:
.U 100e 7% -
= 199€ e =25,32¢ 7T A;
Z,, 3,95¢7"
. U,., 100e7*" 0
I,=—%= 00¢ 207 a.
R, 5
.U 100e/*" a3
[m3 — mab _ 00@_ — _ 8,94613,43 A
Z, 11,18

O/1C ucroununka no 3akony Oma JJid 3aMKHYTOTO KOHTYpa LIETH:
E,=1,2,=2532¢7"7.382¢"""" =96,72¢7/*"*" B.

[Tomy4yeHHbIE KOMIUIEKCHbIE 3HaYeHUs TOKOB M DJIC mpakTU4ecKu COB-
MaJAI0T C HAJICHHBIMH PaHEE BEITNYMHAMU.

KoMIIIeKCHbIC aMILTUTY bl HANPSHKCHHIT OIpeiesieM 110 3aKoHy Oma st
pesuctuBHoOro (2.14 M, WHJIYKTUBHOTO (2.23 ") 1 émKocTHOrO (2.347) 211eMEHTOB:

UmR3 = R3[ =5 8,946]3’43 = 44,7613,43 B;
Ule :jXLljml :2 j9o0° 25 326_]4157 —506 j48,43° B
UmCS = _jXC3jm3 =10e /%" .8,94¢7**"" =89 4¢ /%" B,
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MrHOBEHHBIE 3HAYEHUS] TOKOB U HAMPSIKCHUM:
i,(t)=25,325in(2007 — 41,57°) A;
i,(t)=20sin(2007 — 60°) A;
( )=8,945in(200¢ +3,43°)A;
t)=50 6sm(200t +48 43 )B
t)=

u4(t)= 89,4sm(200t— 86,57°)B,
e(t)=96,72sin(200z — 30,26°)B.
Paccunraem nercTByrOIIrE 3HAYEHUSI TOKOB M HAMIPSIAKEHUM:

I, =1,/N2=253/\2=1789A;
I,=1,/\2=20/N2=14]14A;
I,=1,/2=894/N2=632A;
U, =U,, /\2=50,6/2=3578B;
Up, =U o, /N2 =100/4/2 =70,71B;
Ups =U, r3 /2 = 44,7//2 =31,61B;
Upy =U, /N2 =89,4/42 =63,22B;
E=E, /N2=96,71/2 =6838B.
TIpoBepHM pelleHHe, COCTABHB GataHc MouHocTeil rern (2.47).
;Ep "y :;[IIERk +j[l§(XLk _XCk)]'
3]I1eCh E , 1 b, = S , — KOMIUIEKCHAsI MOIIHOCTb p-T'0 HCTOYHHUKA OJC B uenu; I —
CONPSKEHHBIN KOMIUIEKC Toka, I, R, =P, — MOIHOCTh k-TO PE3MCTUBHOTO
snemenra uen; I} (X, — X, ) =0, — MOLIHOCTb A-I0 PEaKTHBHOIO JICMEHTA

LEIIH.
(v e * .o
Haiiném KOMIUTEKCHYI0 MOITHOCTh UCTOUYHUKA (2.46 ) 1 IpeACTaBUM €€ B

anreOpandeckoi hopme 3amucu
§HCT :E[l =68, 3R /30:26° 17, 89/ 4157 — 1223, 30715 —

=1223,3co0s(11,3°)+ j1223,3sin(11,3°) = P,y + jOper =1199,3+ j241,4 BA.
AKTHBHAasg MOIHOCTb UCTOYHHKA P, ., =1199,3 Br.
PeakTiBHas MOIIHOCTh UCTOYHMKA O, = 241,4 Bap.
CYMMapHLIG AKTHBHAasA U pCaKTHBHAsI MOITHOCTHU HpI/IéMHI/IKOBI
IR, =R, +I:R, =14,14>-5+632°-5=1199,4 Br;,
k=1
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SUA(Xy ~ X )= 12X, — 2 Xy =17.89% 26,322 -10 = 240,7 Bap.
k=1

bananc momiHOCTEM 151 pAaCYETHOM LETIH:
1199,3 + j241,4 =1199,4 + j240,7.

VY4uTbiBasi MOTPEIIHOCTD OKPYTJICHUS, OAIAHC MOWHOCIEN CXOOUMCSL.

[Toctpoum gexmopmyto ouazpammy moxos u HanpsaxceHuli Ha KOMILIEKC-
HOM MJIOCKOCTH (puC. 2.8"). Macmra6: B 1 cm 5 A toxka u 10 B HanpsHKEHUS.
Ot Hayana KOOpPAMHAT OTKJIAAbIBAEM BEKTOPbI, UIMHA KOTOPBIX MPOIMOPIIHO-
HaJbHa aMIUTMTYHOMY 3HAUYE€HHIO TOKa, HanpspkeHus win J/1C, a yron moBo-
pOTa BEKTOpa BEJIIMYMHBI OTHOCUTEIBHO JEUCTBUTENBbHON ocu +1 coBmagaer ¢
e¢ HavanmbHOU (pa3oil. Ha BekTopHBIX nuarpamMmax rpaduyeckd JOJHKHBI BbI-
MOJIHATBCS 3akoHbl Kupxroda, T.e. reoMeTpuyecKkd CyMMHUPOBATHCS BEKTOpa
TOKOB, HanpsixeHuit u DJ[C.
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Puc. 2.8. BekropHas n1uarpamMma TOKOB M HAlIPSDKEHUH B LIENIM CUHYCOUIAIIBHOTO TOKA
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