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Tema: OanodasHble IAESKTPUHECKME Lenn NepemeHHOro ToKa.

3anatue 1. Bonpocs): 1.MepemeHHblii TOK; onpeaeneHue, nepmoa, 4acToTa,
MTHOBEHHOE 3HAaYEHWUE, aMRANTYAS.

2. Nonyuenue cuHyconaansHoi 34C.

3. 5#83a, HayanoHan dasa, caBur ¢as.
4. N306paxeHne CMHYCOMAANbHBIX BEAUYUH.

1. MepemeHHbIM Ha3bIBAETCA S/1EKTPUUECKUI TOK USMEHAIOWMIACA C TEYEHNEM
BpemeHn. EC/In MrHOBEHHbIE 3HAUEHUA TOKa NOBTOPAIOTCA YEPe3 pasHble Npome-
KYTKW BpEMEHU TaKOW TOK Ha3biBaeTCA nepuoauyeckum. Npeobnagaowmit eug
nepeMeHHOro TOKa CUHYCOUAANbHBIA. ITO NEPUOZUYECKUii 3. TOK ABARETCA CH-
HyconAanbHOM GpyHKLMeH BpeMeHy.

HavimeH blunit UHTEpPBan BpeMeRU, NO UCTEYEHUIO KOTOPATO MTHOBEHHbIE 3Have-
HUA NEePMOANYECKOTO 3/1. TOKa NOBTOPAIOTCA HA3bIBAETCA TEPUOAOM U 0603HaYa-
etca (T ) cex.

Benuuura o6patHas nepuoay HasbigaeTtca vacrotoit f=1/T (Iy)
lNpombiLneHHan cTaHA3PTHaAA YacToTa 50 My yTo cooTeeTcTBYET Nepuoay T=0,02¢
2. ﬂQnyquue cuHycoupanbHoit 3C.

I'ch-rb MEKAY NONIOCAMU MarkUTa NOMELLEHA PAMKA KOTOPas MOMET BPaLLATLCA
BOKPYT ocn O;— 0,NepneHanKYAAPHOIN K HaNPaBAGHNIO MarHUTHLIX AnHWUII. Npea-
NOAOXKUM, YTO B HAYaNbHBIA MOMEHT BPEMEHU NEPNEHAUKYAAPHA K MarHUTHBIM
CUIOBBIM NUHUAM, TOT@ MarkUTHbINA NOTOK ® IPOHM3bIBAOWINIA NAOWAAL PAaMRU
MaKcumaneH v pased B S rae B — marHuTHaA uBaykumsa, S — naowans pamku.
EC/W pamMKy noBepHyTh Ha yros ¥ , TO NOTOK NPOHU3LIBAIOLMI PAMKY MBMEHUTCA
v cTaHeT pasHbim B S cos¥ . Ecu ke pamKy BpawaTh € ROCTOAHHOM yrao8oit
CKOPOCTBIOAY, TO YION OTKAOHEHUA PamKin GYAET NOCTOAHHO U3MEHATLCA NO 3a-
oy M =0Jt, a ces0BaTENbHO W NOTOK MPOHM3LIBAIOWMMN PaMKy By/leT MEHATL-
cAno sakoHy =B Sjos«ﬁt.
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Bcnepcraum nameHeHUA MarHUTHOIO NOTOKA NO 3aKOHY 3/1. MAarHUTHOM MHAYKUMU
8 pamke HasoauTtca 3C e =B Swsinut

KOTOpaA U3IMEHACTCA NO CHHYCOMAANBHOMY (FapPMOHMYECKOMY) 3aKOHY B GYHKLMU
BPeMeHK. Yroault BbipaXaeTca 8 paauaHax uam rpagycax.
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[image: image2.png]Yrnaosas cKOpOCTHIY NOKa3bIBAIOWAA CKOPOCTL M3MEHEHUA YTNA CUHYCOMAANBHOM
DYHKLMU HA3LIBAETCA YINOBOM YacTOTOM. MNepnog CMHYcouaansHoMi dyHKunu pa-
BeH 211. [leprog, uameHeHna GYHKUUW CBA3aH C YTAOBON HacToTON T =211/ W)

W3 BoipaskeHut T =2 u f=1/T suitexaer (W =2n/T=2mf,

3HaueHuA cMHyconaanbHbix DC, TOKOB M HANPAKEHMI B paccmaTpusaembtis mo-
MEHT BPeMeHM Ha3blBaKOTCA MrHOBEHHBIMW U 0603HavaIoTCA e , i, U 1 3anucbIBa-
otca e =E sinut 1=],, sinadt u = Uy, sinot

HaubBonbiume 3HaveHna cuHyconaanbHoix C, TOKOB ¥ HaNPAMKEHWIT HA3bIBAOTCA
amMNAUTY AHBIMKU U 0603Ha4aloTCA E, TM [V

3. ®a3a. Caswr das.

MlycTb B OAHOPOAHOM MarHUTHOM TI0/1e BPAULAIOTCA 4BE PaMKK C NTOCTOAHHON
cnggocrmoﬁ . B Ha4yanbHblit MOMEHT BpeMEHU NepBas pamKa pacnonoxeHa B
AAOCKOCTH NEPNEHANKYARPHO MarHUTHBIM CUNOBLIM AMHWAM W 3C HaBoAUMAA
B pamke e= EMsinwt rie E =B S« anmnutyaa 34C.
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Ocb BpalyeHus BTOPOIi PaMKN COBNAAAET C OCbIO BPALLEHYA NepBOoit pamky HO eé
MAQCKOCTb CMellieHa Ha yron X ¥ B CTOPOHY HaNpaB/ieHuA BpaLLEHUs NO OTHOLE-
HUIO K NINIOCKOCTM NepBoi pamKy. Toraa B HauanbHbI MOMEHT spemern C
BTOPOI pamkn e =E,,sin (Wt +¢)

Yrbt CUHYCOMAANBHBIX GYHKUNIA OTCUUTLIBAEMbIE OT NEPEXOLA YepPes HYMb K No-
JIOKUTENILHOMY 3HAYEHUIO Ha3biBALOTCA hasamu. DazoBbIN Yros B HayaNbHbIN
MOMEHT BpemeHH {t =0) HasbiBaeTCA HauanbHON dazoit. HauanbHan hasa MOMeT
6bITb KaK NONOKMTENLHOM, TaK M OTPULRTENLHOW. ECiu cuHycovganbHan dyHk-
LA CMEN|eHa BAEBO OTHOCUT-HO HaYana KOOPANHAT, TO HauanbHaA dasza nono-
MUTENbHA, €CAK B NPABO — OTPUUATENLHA.

Ha rpaduke e u e CABUHYTHI OAHA OTHOCUTENBHO APYTOi NO BPEMEHM, TAK KaK
UMEIOT Pa3NnuHble HavanbHble pasbl (Gas. yras). PasHoCTb HauanbHbix $as AByX
CyHycouA HasbiBaeTcA — casurom ¢as. 3AC asns Hux:

e= E,hsin(wtﬂQ.) e= E,sin(Wt+%)

cogp das 3.4.C. e, OTHOCHTENILHO 3.A.C. €, ONPEAENALTCA PAaSHOCTBIO Hauasb-
Hbix pas @ = ¥, ‘P.,_

Cagur das MO)KeT 6bITb KaK NONOKUTEILHBIM TaK W OTpULaTeAbHbIM. Ecin'P = ‘?-?,_70
T03.A.C. e onepexaers.ac. e Hayron'¥, ¥, ecruwe'f,-{<0,103.4.C. e or-
cTaéT unu 3anaap,b|aaer, no $ase OTHOCUTENbHO 5.4.C. €.

4. [leitcTByIOlME 3HAYEHMA CUHYCOMAANbHOTO TOKa, Hanpsxenna u 3AC.
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[image: image3.png]3HaueHua xapakTepusylowme sGpPeKTUBHOCTL TENNOBOIO AENCTBUA 3. TOKa
Ha3bIBAIOTCA AelcTBYOWMMIU 1 06o3Havalotea 1 U E . [eiicTBylouee 3HaueHwe
CUHYCOMBANBHOTO TOKa | (t) PaBHO 11O BEAMUMHE TAKOMY NOCTOAHHOMY TOKY J, KO-
Tot, NPOXOAA NO NPOBOAHUKY C HEM3MEHHbIM CONPOTHEAeHNeM R, 3a nepnoa
BpemeHu T BblAENART TAKOE e KOJIMUYECTBO TeM/I0Thl, 4TO U NepPeMeHHbIN ToK
ic(t) =], sinwt. Tennosoe aeMcTBUE TOKA MPOROPUMCHANBLHO KBaAPaTY ToKa. OT-
CrAa NoNyuum: 1= ?—~O70ﬂ U—U—vo-yevu E=%:0_—7w£w

5. Usob6paskenne CMHyCO‘;Z,D,aanbIX BENNYMH. =

T1ob6YI0 CMHYCOMAANBHYIO M3MEHSIOILYIOCR BO BPEMEHH BEANUYNHY MOKHO M306-
PasnTL 8 BUAE CHHYCOMAbI B NPAMOYTO/ILHON CUCTEME KOOpAUHAT. OgHaKo npu
pacueTe Uenei NepemMeHHOro TOKa CUHYCOMAaNbHbIE BEMUUNHBE U306PaNaIoT B
BUAE BPAWAIOWVXCA BEKTOPOB. BekTopbl usobparkatowme cMHycoUAancHbIe Be-

AniuHel, obosHaqalorcaE T U .
Y ey

Lna usobpaxeHua Hanpumep
2.8.¢c e=E,sin(wWt+% ) s euge spawatowerocs sektopa 8 NPAMOYTONbHON
cucteme X—Y yepes Hauano KOOPANHAT NIPOBOAAT NMHMIO Nog yrnom € K ocu X
1 Ha Heit 0TKNaAbIBaloT oTpesok OA, paBHbIii B.BbiGpaHHOM macwTabe amnautyae
3. A. ¢. MocTpoeHHbIi BexTOp E COOTBETCTBYET 3. 4. C. B HAYaNbHBIN MOMEHT Bpe-
MmedWi. BeKTop BPalLaeTen BOKPYr Havana KOOPAUHAT C YrNoBoii cxopoc-rbroo)
Yepes Bpema t BexTOp NOBEPHETCA Ha yrontt, Mpoekupa ans BEKTOpPA B 6y-
fet: e= Ewsm"? a ANA BekTOpPA E"Gy,qu e= EM(smu)t +‘(’) MNpoekyya Bpawa-
IOLW,ErocA BeKTopa Ha Ocb OPAUHAT NPpeacTaBAfeT coBoi MIHOBEHHOE SHaYeHue
CMHYCOMAANLHON Bennumubl e = E,, (sinwWt +¥) nput=0u t=t,

EC/1n 4acToTbl CUHYCOMAANBHBIX BEAUYUH OANHAKOBbI, TO COOTBETCTBYIOME STUM
BE/INYMHAM BEKTOPLI BPaILIAIOTCA C OAMHAKOBOMN YIIOBOIA CKOPOCTLIO, NOSTOMY MX
B3aumononomenue (casur Gba3s memay HUMKU) OCTAETCA HEU3MEHHBIM.
BeKTopHbie AgnarpaMmbl Ja10T BOSMOXKHOCTb 3AMEHUTB CIIOKEHWE UAN BbIYUTaHUE
CUHYCOMAANBLHBIX BEJIMNUH HA CNOXKEHUE UAN BLIYUTAHWE BEKTOPOB.





