METOANYECKHNE YKA3AHUA

[lepen pemennemM 3Toil 3amayu HEOOXOIMMO H3YYUTh MaTepual Kypca,
OTHOCSIIIMMCA K pacyeTy JIMHEMHBIX LENed HEeCHHYCOMIalpHOro Toka: [l], T.
1,

. 299...304; [2], c. 179...184; [3], c. 400...414; [5], c. 155...171.

AJITOpUTM pacueTa JMHEHHOW UENU, HAXOMSIIeNcss Moa BO3ACHCTBHEM
NEPUOANYECKOIO0 HECUHYCOUTAIBHOTO HAIIPSKEHHUS], 3aKJIFOYAETCS B CICTYIOIIEM.

1. IlyreM pa3nokeHHs HECUHYCOUJAIbHOIO HaNpspKeHUs B psag Pypbe 310
HaIlpsDKEHWE TPEACTABISEM B BUJAE CYMMBl ITOCTOSSHHOM COCTAaBIIOLIEH U

rapMOHMK 4acTOThl ko (k= 1,2,3...), rne o = 27f.
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2. PaccunThiBaeM TOKH B IIEIIH OT BO3JICHCTBHS IIOCTOSHHOMN COCTaBIISIOIICH
HECUHYCOUJAJIbHOTO HANPSIKEHUS.

3. PaccunTtpiBaeM KOMILJIEKCHBIC TOKM B IIEMM OT BO3ACHCTBUS TapPMOHHUKHU
YacTOTHI AW.

4. Jlns HaWJICHHBIX KOMIUIEKCHBIX TOKOB 3allMCBIBAEM COOTBETCTBYIOIINE
MT'HOBCHHBIC 3HAUCHHUS.

5. B COOTBETCTBHM C METOJOM HAaJOKEHHs (CYyNEpIIO3HULMH) ONpPEIEsieM
HMCKOMBIE€ HECUHYCOUIAJIbHBIE TOKH KaK CyMMY TOKOB 110 mfl. 2 u 4.

OtMmetuM, 49TO (GOpMYNBI pazioxeHuss B psian Dypse maisg OOIBITMHCTBA
HECUHYCOUJIAJIbHBIX MEPUOANYECKUX HAMPSKEHUM, UCIOJb3YEMBIX B Pa3JIMYHBIX
00J1aCTSIX AJIEKTPOHUKH, TPUBOSATCA B DJICKTPOTEXHUUYECKUX, MATEMATUUECKUX U
WHBIX CIipaBOYHUKaX. B Tabi. 4 maHO HECKOJBKO MPUMEPOB TAKOTO Pa3IOKCHUSI.
Oco0eHHOCTh ATUX (POPMYT COCTOMT B TOM, YTO, KPOME TapMOHHYECKUX
COCTaBJIAIONINX BHUJA sin((ot+\|f), B HMX MOTYT COAEPKAThCS TAPMOHHYECKHE
COCTABJIAIOIIUE BHUJA — sin((ot + \|J), cos((;)t + \|J), — cos((ot + \V)- [TosTomy B 1. 1
aNropuT™Ma HEOO0XOIUMO TMpuBecTH psag Dypbe K BHUAY, COOTBETCTBYIOIIEMY

KOMIUICKCHOMY BH/Y. 910 MPUBCACHUC OCYHICCTBILCTCA C IMMOMOIIIBIO M3BCCTHLIX
TPUTOHOMCETPHUUICCKHUX COOTHOIIICHUM:

—sin ot = sin(c)t +180° ),
+ cosot = sin(cot +90° )
Tak, Hanpumep, popmyna pasiioxkeHus, MpUBEAEHHAs Ha 1o3. 3 Tadn. 4,

1oCJIe IPUBEJCHUS TPUOOPETACT BUJI

u= 2U - 40 sin(20)t + 9OO)+ 40, sin(40)t - 9OO)+
T 3n 157

Ipumep 1. K uenu, mzoOpakeHHod Ha 1o3. 6 (puc. 1), mpUIOXKEHO
NEePUOJIMYECKOE HECUHYCOMAANIbHOE HampsikeHue u, ( mo3. 6 tabn. 4.) Yacrora
Hanpspkenust f = 50 I'm, makcumanbHoe Hanpspkenue U, = 314 B. Ilapamerpsi
uenu R=50wm, L =534 ml'H, C=212 MKD.

Tpebyercsa: paccuutarh TOK [ ILIE€NH, OrPAaHUYMBIIKCH TEPBBIMH TPEMs
yneHamu psiga Oypeoe.

Pewenue 1. IlpencraBum Hamnpsbkenue u psgom Dypee. s sToro
BOocHnoJib3yemcsi (opmysioil pasznoxenus B psaag Dypwse, gaHHo B Tabm. 4,
IpUBEJIEM €€ K BUAY, YJOOHOMY AJIsi IPUMEHEHUSI METO/1a HAJIOKEHUS:

U 2U

u=—"=2+ sin of +
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157 + 200sin ot + 66,7sin 3wt B.
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2. PaccuutaemMm TOK OT BO3ACHCTBHS IOCTOSHHOW COCTaBIISIOLICH
Hanpspkenus (f = 0). B atom cnyuae Uy= 157 B, R =15 Owm, X; (0) =0, Xc(0) = o0.
BeTBp ¢ eMKOCTBIO HE MPOMYCKAET MOCTOSHHOTO TOKa (OOpBIB IIETH), a 4depes
BETBb C WHAYKTUBHOCTBIO TIOCTOSIHHBIM TOK MPOXOAUT O€3 COMPOTHUBICHUS
(kopoTkoe 3aMbikaHue). [[03TOMy NOCTOSIHHAs COCTAaBIAIOLIAs TOKAa MPOXOIUT
TOJIbKO Y€PE3 BETBb C CONPOTUBICHUEM R U Cpa3y 3aMbIKACTCA HA UHAYKTUBHOCTh
L. Toka B conpoTuBiieHUH R, BKItoueHHOM mnapawienbHo L u C, Her. Takum
obpazom:

3. OnpenenuM KOMIUIEKCHBIE TOKH IIEPBOM U TPETHEN FAPMOHHUK.

3.1. IlepBas rapmonuka (f = 50 '), u; = 200sinw¢t B, R=15 Om.
PeakTuBHBIE COPOTUBIICHUS 7151 IEPBOM TaPMOHUKHU

X, (0)=oL=2nfL =21-50-3,34-107 =1,67 Owm,
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KoMInekcHoe conpoTuBiaeHue uenu Z (0)) =Zp (co) +Zprc (co), rjae
1
Z =R; Z =—.
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B cBoro oucpcab, MPOBOAMMOCTD IApalJICIIbHOI'O y4aCTKa ISl
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Torz[a COIMPOTHUBJICHUC IIAPATIJICIIBHOT'O YYAaCTKa LCIIN

=15 Owm.

=0,2 - j0,544 Cwm.

1
Zue(®)=—— =062+ /164 Cm.
Zrue (@)= 55050 /

KowmmiekcHoe COIIPOTHUBIICHUEC LCIINU

Z(0)=Z p(0)+ Z g (@)=5+0,62 + /1,64 =585¢/'%% Om.



KOMIUIEKCHBI  TOK  ONpenensercss Kak OTHOUIEHHWE KOMILJIEKCHOTO
HampsDKEHUsT K KOMIUIEKCHOMY CONpOTHBIEHHIO. Pacuer Oyaem Bectd B

aMHHI/ITy,Z[HI)IX 3HAUYCHUAX TOKA U HaprI)KeHI/IH.
) jo . [e]
jooYm _ 2007 o -6 A
ml 16,3 > :
Z(o) 5,85¢/16

3.2. Tpetbs rapmonuka (f = 150 I').

u;=66,7sin3mwt B; R=50M; X;=Q@o)=3X,(w)=3-1,67=5O0wm;
1 15
Xc(Bw)= —Xd(w)=—=5 Owm.
3 3
Pacuer MOXHO  NPOM3BOAUTH AHAIOTMYHO NPEABIAYIIEMY C YYETOM
U3MEHUBUIMXCS BEJIMYHMH PEAKTUBHBIX COMNpOTHBICHHH. OpHako B  JTaHHOM
KOHKPETHOM Cily4yae pacyer OyaeT yHOpoOIeH, €clId 3aMeTUTh, 4YTO Ha
napaiesibHoM yudactke L, C uMeeT MECTO pe30HaHC TOKOB (MHAYKTUBHOE U
€MKOCTHOE  COIPOTUBJIEHUS OAMHAKOBBI). CONPOTUBIEHME  3TOTO  y4yacTKa
uMeeT OECKOHEYHO OO0JbIIOe 3HAUYECHUE, U TOKA Ha 3TOM ydacTke He Oyaer. OH
IPOTEKAET  TOJBKO  4Yepe3 JBa CIEAYIOUX Jpyr 3a JpyroM aKTHBHBIX
conpotuBieHus.  Caur @a3 Mexay HanpsHKEHHEM U TOKOM MpU  3TOM
OTCYTCTBYET, KaK B UMCTO peakTUBHOU Lenu. [loatomy

U,s 667e’
m3 IR

4. Jlna HaAWIEHHBIX KOMIUIEKCHBIX  ammuarya [,, u [, 3amnuuem

i = 6,67¢’ A.

COOTBCTCTBYIOIIMC MI'HOBCHHBIC 3HAUCHU !
iy =17Isin(or —16,3°) A
iy =6,67sin3m¢ A.
MCTOIIOM HAJIOXCHUA OIIPECACINM HCCHHYCOH,HaHBHBIfI TOK B LICIIN.
i=1Iy+i +i5 =31L4+17,Isin{of —16,3° )+ 6,67sin 30t A.



