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DJIeKTpOMarHuTHLIE KOJIeOaHMs

Temwr Kodugpuramopa EI'D: cBODOIHBIE 3/IEKTPOMATHUTHBIE KOJIeOAHMs, KOJIe0aTeTbHBIN KOHTYD, BBIHY K I€HHbBIE JJIEK-
TPOMATHUTHBIE KOJIEOAHNS, PE30HAHC, TADMOHUYECKHE JIEKTPOMATHUTHBIE KOJIeOAHNUS.

DAEKMPOMALHUMHBIE KOACOAHUA — ITO TEPUOIUICCKIEC U3MEHEHUS 3aPsi/ia, CUIbI TOKA U HaIPsi-
JKEHUsl, TTPOUCXOJIAIINE B deKTprdecKoil menu. [Ipocreiimeii cucreMoit g HAOTIOAEHUS 3JIEKTPO-
MarHUTHBIX KOJIeOaHUil CIIyKUT KoJaebaTe/IbHbIN KOHTYD.

KonebareabHbIiT KOHTYD

Koaebamervrviti xonmyp — 9TO 3aMKHYTBII KOHTYDP, 00pa30BaHHBII T0C/I€/I0BATE/IBHO COEIMHEHHbBI-
MU KOHJIEHCATOPOM U KATYIIKOM.

BapsauM KOHJCHCATOP, MOJAKJIIOUAM K HEMY KaTYIIKy M 3aMKHEM Ielb. HadHyT mponcxoanThb
€60600HbIE INEKMPOMAZHUMHDBLE KOACOGHUA — TIEPUOJINIECKIE U3MEHEHUS 3apsijia Ha KOHJIEHCATOPE
u Toka B Karyinke. CBOOOIHBIMU, HAIIOMHUM, 3TH KOJEOAHNMS HA3BIBAIOTCA IIOTOMY, UITO OHU COBEP-
IMAI0TCs 6e3 KAKOTO-/TM00 BHEITHETO BO3/IEHCTBUS — TOJIBKO 3& CUET SHEPIUH, 3AIIACEHHON B KOHTYPE.

[Tepuos kosrebanmit B KOHType 0003Ha4IMM, Kak Beera, depe3 1. ConpoTuieHne KaTymKn Oy1em
CIUTATh PABHBIM HYJIIO.

PaccmorpuMm 11o/1pobHO Bee BazKHbIE cTajmu mporecca kojebanuit. s Gosibieil HArISIHOCTH
Oy/eM MPOBOJIUTH AHAJIOTUIO C KOJIEOAHUSIMU TOPU3OHTAIBLHOTO MPYKUHHOIO MAasTHUKA.

Havanbublii MoMeHT: ¢ = (. 3apsj KOHIEHCATOPa PaBEH (y, TOK 4epe3 KATyIIKy OTCYTCTBYET
(puc. 1). Konyencarop ceifuac HAaUHET paspszKaThCsl.

— Y Y

| |
+qo0 | —qo

Puc. 1.t=0

Hecmorpst Ha TO, YTO CONPOTHBIIEHNE KATYIIKNA PABHO HYJIIO, TOK HE BO3PACTET MIHOBEHHO. Kak
TOJIBKO TOK HATHET YBeJMIUBATHCS, B Karyiike Bo3HUKHET D/IC caMOMHIyKINN, MPEISITCTBYIOIIAsT
BO3PACTAHUIO TOKA.

Ananozus. MasiTHUK OTTSIHYT BIIPABO HAa BEJIUIUHY g U B HAYAJbHBIN MOMEHT oTIyIeH. Hava b
Has CKOPOCTb MasgTHUKA PAaBHa HYJIIO.

IlepBasi yerBepTb mepuoma: 0 < ¢t < T/4. Konjencarop paspsizkaercs, ero 3apsiji B JaHHbII
MoMeHT paseH ¢. Tok [ depes3 kaTymiky Hapacraer (puc. 2).

Puc. 2.0 <t <T/4
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Вид занятия: лекция

Тема занятия: «Свободные электромагнитные колебания»


VBemuenne TOKa IIPOUCXOJIUT TTOCTEIIEHHO: BUXPEBOE JIEKTPUUIECKOE TT0JI€ KATYIIKH ITPENITCTBY-
eT HapaCTAaHWIO TOKa W HAITPABJIEHO POTUB TOKA.

Ananozus. MagTHUK JIBUKETCS BJIEBO K IOJIOXKEHUIO PABHOBECHUS; CKOPOCTh U MAsITHUKA, MIOCTE-
neHHo yBesnuuBaercd. [ledopmariust IpyKUHbL 2 (OHA YKe — KOODJMHATA MAasITHUKA) YMEHBIIASTCH.

Kownern nepsoii yerBepru: t = T/4. Konjencarop nosHocTbio paspsanicsa. Cria TOKa J0CTUTTIA
MakcuMasbHoro suadenus Iy (puc. 3). Ceiiuac HaIHETCsI TIepe3apsiIKa KOHJIEHCATOPA.

Puc. 3. t = T/4

HamnpsizkeHue Ha KaTyike paBHO HYJIIO, HO TOK He UCUE3HET MIHOBEHHO. Kak TOJIBKO TOK HAUHET
YMEHBIIAThCs, B KaTyiKe Bo3HUKHET D/IC caMOMHIyKIINN, IPENATCTBYIONAA YOBIBAHIIO TOKA.

Ananozus. MasiTHUK IIPOXOIUT ITOJIOXKEHE paBHOBECH. Kro cKOpocTh J0CTUraeT MaKCUMAaJIbHOIO
3HaveHUA V. Jdedopmariusa mpyKUHbI paBHa HYJIIO.

Bropas yerBepth: 17'/4 < t < T'/2. Kongencarop nepesapsizkaeTcst — Ha €ro 00K/IaIKaX MOsBJISTETCSI
3apsiJI IPOTHBOIIOIOKHOTO 3HAKA [0 CPABHEHUIO ¢ TeéM, 9TO ObLI BHadase (puc. 4).
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Puc. 4. T/4 <t <T/2

Cusa Toka yObIBaeT IOCTEIIEHHO: BUXPEBOE JIEKTPUIECKOE 0JIe KATYIIKHU, ITOJIePKUBasi yObIBa-
IOIUNA TOK, COHAIIPABJICHO C TOKOM.

Ananozus. MasgTHUK TTPOO/IZKAET JIBUTATHCS BJIEBO — OT IOJIOXKEHNUsT PABHOBECHUSI K TIPABOIT Kpaii-
Heit Touke. CKOPOCTH €ro MOCTENeHHO yOBIBaeT, JedopMaliis IPYyKUHBI yBE TN INBACTCS.

Komner Bropoit uerBeptu t = T'/2. KoHjieHCATOP TOJIHOCTBHIO TIEPE3APSIUIICH, €r0 3apsiji OIsATh
paBeH ¢y (HO mossipHOCTH Jpyras). Cuia Toka pasHa Hyao (puc. 5). Ceiiuac HauHETCS 06paTHAs
repe3apsIKa KOHJIeHCaTOpA.

—{qo ! |+Q0

Puc. 5. t = T/2

Ananozus. MasgTHEK mocTur Kpaiineit mpapoit Toukn. CKopocTh MasiTHUKa paBHa Hyso. Jledop-
Mallus MPYKUHBI MAKCUMaJbHa W PaBHA L.

Tperbs yerBepth: T/2 < t < 3T /4. Hauanach Bropas MoJOBHHA Teprojia KoebaHuil; mporeceht
nonum B obpaTHoM Harnpasiennn. Konjencarop paspsizkaercs (puc. 6).
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Puc. 6. T/2 < t < 3T/4

Ananozus. MasgTHUK JBUTaeTCss 0OPATHO: OT MPaBOil KpaiiHell TOYKHU K MOJIOXKEHNIO PABHOBECHS.

Komner tperbeiit yerBeptu: t = 37'/4. Konjencatop mosHOCTBIO paspsauiics. ToK MakcuMaJseH u
cHOBa paBeH [y, HO Ha Ceil pa3 MMeeT JIPyroe HampasJenue (puc. 7).

Puc. 7. t = 3T /4

Ananozus. MagTHUK CHOBa ITPOXOJIUT MOJIOZKEHIE PABHOBECHUS C MAKCUMAJIHLHON CKOPOCTBIO Uy, HO
Ha ceil pa3 B 00paTHOM HAIPABJICHUH.

YerBépras gerBepth: 37 /4 <t < T. Tok yObIBaer, KoHjeHCATODP 3apsizkaeTcst (puc. 8).

Puc. 8.3T/4 <t < T

Ananozus. MasTHUK IIpOJIOJI2KAaeT ABUraThCs BIPABO — OT IOJIOXKEHHUS paBHOBECHS K KpaiiHeil
JIEBOII TOYKE.

Komner; yerBépToit yerBepTn u Bcero nepuoga: t = 1. O6parHasi nepesapsijika KOHJIEHCATOPa
3aBepllieHa, TOK paBeH Hyso (puc. 9).
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Puc. 9.t =T

JlanHbIit MOMEHT wjeHTHYeH MoMeHTY ¢ = 0, a JaHHBIN PUCYHOK — pucyHKY 1. CoBeprmioch
onHO mostHOe Kostebanme. Ceiidac Ha9IHETCs clleyolee KojiebaHue, B TedeHne KOTOPOrO IMTPOIECCHI
Oy/IyT MPOUCXOIUTHh TOYHO TaK K€, KaK OIHCAHO BBIIIIE.

Ananozusn. MasgTHUK BEepHYJICS B UCXOTHOE TIOJIOYKEHHE.



PaccmoTpennble a1eKTpOMaruuTHbIE KOJIEOAHUS ABJISAIOTCH HE3GMYTA0UUMU — OHU OYJIyT IIPO-
JIOJIZKATHCsT OECKOHETHO JI0JIT0. Beib MBI TIPEIIOIOKIIIN, ITO COIPOTUB/IEHNE KATYIIKI PABHO HYJTO!
Touno Tak »Ke OYIyT HE3ATYXAIONUMK KOJIeOaHUS MPYKUHHOI'O MagTHUKA, TP OTCYTCTBUU TPEHUS.

B peasibnocTn KaTyiinka o0J1a/1aeT HEKOTOPbIM collpoTuBjeHueM. [loaTomy Koebanust B peaibHOM
KoJiebaTe/IbHOM KOHTYpe Oy/IyT 3aTyXaromumu. Tak, CIIycTs OJHO IMOJIHOe KojieDaHue 3apsij] Ha KOH-
JIGHCATOPE OKAXKETCsI MEHbIIe UCXoAHOro 3HadeHus. Co BpeMeHeM KoJiehaHusi U BOBCE MCUE3HYT: BCSI
SHEpPrusl, 3allacCEHHAasl N3HAYAJIbHO B KOHTYPE, BbIJIEJUTCS B BUJIe Telljla Ha COIIPOTUBJIEHUN KaTYIIKA
U COETMHUTEJIbHBIX ITPOBO/IOB.

Touno Tak ke Oy/IyT 3aTyXaIOIMMMU KOJIeOaHUd PeaJbHOIrO MPY>KUHHOIO MAasiTHUKA: BCS SHEPTHS
MasgTHUKA TOCTEIEHHO MIPEBPATUTC B TEILIO U3-3a HEU30EXKHOTO HAJIUYUUS TPEHUS.

DHepreTndeckKne NpeBpalieHns B KojebaTeJJbHOM KOHType

[Ipoo/mkaeM paccMarpuBaTh He3aTyXalolue KoJeOaHusd B KOHTYPE, CIUTasd COMPOTUBJICHUE KaTYIII-
ku HyseBbIM. Kongencarop numeer éMKocTh C', MHIYKTUBHOCTH KATYIIKKA paBHA L.

HOCKOHbe TEIIJIOBBIX IIOTepb HeT, SHepFI/IH nu3s KOHTypa HE yXO,ZLI/ITI OHa ITOCTOAHHO nepepacnpe—
JIeJIgeTCsT MEeKTy KOHJIEHCATOPOM M KATYIITKOM.

BosbMéM MOMEHT BpeMeHH, KOIJia 3apsiji KOHJIEHCAaTOpa MaKCHUMaJIeH W PaBEH ¢y, & TOK OTCYT-
CTBYET. DHeprusd MarHUTHOTO ITOJI KATYIIKA B 9TOT MOMEHT paBHa Hy0. Besa sHeprua W koHTypa
CcOoCpe0TOYEHA B KOHIEHCATOPE:
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Terteps, HAOOOPOT, paCCMOTPUM MOMEHT, KOI'Jla TOK MaKCHMaJieH U paBeH [y, a KOHJIeHCATOp pa3-
psi2KeH. DHeprus KOHJIeHCAaTOpa paBHa Hy/I0. Best 3Heprust KOHTypa 3aliaceHa B KaTyIIKe:

W:

LI}
w=="2.
2

B npownsBoJibHBINT MOMEHT BpeMeH!, KOTJIa 3aps/] KOHJIEHCATOpa PaBeH ¢ U Yepe3 KaTYIIKy Te4eT

TOK [, SHeprug KOHTypa paBHA:
2 2
q LI
- —_— .
V=317

Takum obpasom,
2 L]2 2 L[2
C]_ 4+ — = & — _0‘ (1)
2C 2 2C 2

CoorHorenne (1) mpuMeHsieTCsT IPU PelieHr MHOTUX 3a/1a4.

QHGKTPOMexaHI/I‘{eCKHe aHaJIOI'nn

B npenpiayeM JIUCTKE IPO CAMOUHLYKITHIO Mbl OTMETUIH aHAJIOTUIO MKy HHIYKTHBHOCTBIO I Mac-
coit. Terepp MBI MOXKEM YCTaHOBHUTb €IIE HECKOTIBKO COOTBETCTBHI MEKIy 3JIEKTPOAMHAMIIECKIMIA
1 MEXaHIYeCKIMH BeJIMINHAMA.
J1y1st TPy KUHHOrO MasTHUKA MBI MIMEeM COOTHOIIEHNUE, aHaIornIHoe (1):
kx?  mv*  kal omod

= = ) 2
2+2 2 2 @)

S,ZLGCI:;, KaK BbI y2Ke ITOHAJIN, k — KECTKOCTb HIPY2KUHBI, M — MacCCa MasdATHUKa, ' U U — TeKYIIHue
SHa4YeHUAd KOOPpAWHATHI U CKOPOCTU MadTHUKa, Tog U Vg — HUX HAnOOJIBIIINE 3HAYCHUS.



Conocrassisist Apyr ¢ Apyrom paseHncTsa (1) u (2), Mbl BHIUM CJI€/IYIONIHE COOTBETCTBUS:

q T (3)
I +— v; (4)
L +— m; (5)
1/C +— k. (6)

Onupasich Ha 9TU JIEKTPOMEXaHUIECKIE aHAJIOTUN, Mbl MOXKEM IMPEJIBUIACTh (POPMYJTY JIJIsl IIepu-
0/1a 3JIEKTPOMArHUTHBIX KOJIEOAHUI B KOJIeOATETbHOM KOHTYPE.
B camom gene, mepuoji KosieOaHuil MPYKUHHOTO MagTHUKA, KAaK Mbl 3HAEM, PABEH:

m
T =2m/—.
k

B coorercreun ¢ anagorusvu (5) u (6) 3aMensieM 3/71ech Maccy m Ha UHJLYKTUBHOCTD L, a KEécT-
KocTb k Ha obparnyto émkocts 1/C. Tlomyanm:

T =21VLC. (7)

DJIeKTPOMEXaHUIeCKUe AHAJIOTHH He MoBoAAT: (hopmyita (7) J1aéT BepHOE BbIpaXKEHUe JIJIsl TIepU-
ojia Kojiebannit B koJsiebareibHoM KoHType. OHa HazbiBaercs gopmyaoti Tomcona. Mbl Bckope mpu-
BeJIEM e€ DoJiee CTPOTruil BBIBO/I.

l'apmonmveckmnii 3aKoH KoJjiebaHUii B KOHTYPe

Hanomunm, aTo Kosiebanns HA3bIBAIOTCS 2aPMOHUYECKUMU, €CJTH KOJIEOIONIAsICA BeJIMINHA, MEHIETCs
CO BPEMEHEM 110 3aKOHY CHUHYCa WM KOCHHYyCa. Fcjm BbI ycmean 3a0bITh 9TH BEIIH, 00sI3aTe/IbHO
nosTopuTe JUCTOK «Mexanndeckne KoJIeOaHUS».

Konebanns 3apsgna Ha KOHJEHCATOPE W CUJIbI TOKA B KOHTYDPE OKA3bIBAIOTCH FapMOHUYIECKUMU.
Mur ceftuac 3To jokaxkeM. Ho mpekjie HaM HaJI0 yCTAHOBUTH MpaBUJIa BLIOOpA 3HAKA I 3apsdia
KOHJIEHCATOPA U JJIsi CUJIbI TOKA — BeJIb IPU KOJIEOAHUSX STU BEJMYMHBLI Oy/IyT NPUHUMATH KaK
[IOJIOYKUTEJIbHBIE, TAK U OTPUIATE/IbHbIE 3HAUCHUS.

Cragajia MbI BBIOIPAEM N0A0HCUMENbHOE Hanpasaerue 00xoda KOHTYypa. Beibop posin He urpaer;
IyCTh 9TO OyJIeT HampaBjeHue npomus wacosol cmpeary (puc. 10).
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Puc. 10. TlosoxurensHoe Hanpas/ienne 06xoaa

Cuta Toka cauTaeTcs moJaokuTeabHoi (I > 0), eciin TOK T€YIET B MOJOKUTETBHOM HAIIPABJICHNU.
B nporusnom ciydae cuiia Toka Oyer orpuriarenasnoil (I < 0).

3aps1 KOHJIEHCATOPa ¢ — 9TO 3apsiJl TOH ero MJIACTUHBI, Ha KOMOPY0 TEUET TOJIOKUTETLHBIN TOK
(T. e. TOil TIACTUHBI, HA KOTOPYIO YKa3bIBaeT CTpPEJIKa HalpaBjeHus 00xona). B mannom cirydae ¢ —
3apsiJl A€607 MJIACTUHBI KOHJIEHCATOPA.

[Ipu TakoM BBIOOpE 3HAKOB TOKA U 3apsi/ia CIPABEJIMBO COOTHOIIEHNe: ¢ = [ (Ipu WHOM BBIGOpE
3HAKOB MOTJIO ciIyunTbes ¢ = —I). [eiicTBuresibHo, 3HaKM 0benx dacteil copnaaaror: ecan I > 0, To
3apsiJl ¢ JIEBOI ILJIACTUHBI BO3pacTaeT, u rmotoMy ¢ > 0.



Besnuunnst ¢ = ¢(t) u I = I(t) MeHAIOTCS €O BpeMeHeM, HO SHEPIusl KOHTYPa OCTaéTCs HEM3MeH-
HOIA: ) )
q LI

— + — = W = const. 8

2C 2 (8)

C1aJ10 GbITh, IPOM3BOLHAS SHEPIUH 110 BPEMEHH 06pamaercs B 1y 1b: W = 0. BepéM npou3BoHyIo 1o

BpeMeHH OoT 0benx Jacreii coorHolenus (8); He 3abbIBaeM, ITO cjieBa JTUMOMOEPEHITUPYIOTCS CIOXKHBIE
dbynxmm '

2q¢ L-2II .
5C + 5 = W =0.
Hoxcrasiss cooga ¢ = I u I = §, mosyaum:
ql .
—+LIG=0
C + q Y
q .
1(L+1q)=o.
¢t

Ho cuia Toka He siByisiercst (pyHKIHEH, TOXKIECTBEHHO PABHOM HYJIIO; TOITOMY

q .
— 4+ L§=0.
c
[Iepenutiem 310 B BuU/IE:
§+ —q=0. 9
i+754 (9)

Mbr nosyunnn quddepennuaibaoe ypaBHEeHIe FapMOHIIeCKHX Koslebannii Buga ¢ + waq = 0, riae
wi = 1/LC. 10 10Ka3bIBAET, ITO 3apsil KOHJIEHCATOPA KOJIEBIEeTCs TI0 FapMOHUYECKOMY 3aKOHY (T. €.
[0 3aKOHY CHHYCa WK KocuHyca). [lukmueckas qacrora 3Tux KojiebaHuii paBHA:

1
Wy = —F—. (10)
vV LC

DTa BeJIMYNHA HA3BIBACTCH €IIE coOcmeenHotl 4acmomoti KOHTYPa; UMEHHO C 3TON YaCTOTON B KOHTY-
pe CoBepIaloTcst CBOOOIHBIE (HMJIH, KaK eIé roBopsT, cobemeennvie Kouebanus). [lepuon komebanmii
paBeH:

2T

T=—=27vVLC.

Wo

Mpbr cHoBa npuiin K ¢popmyse TomcoHa.
lapMoHUYIecKast 3aBUCHMOCTD 3apsijia OT BPEMEH! B OOIIEM CIydae MMeeT BUJI:

q = qo cos(wpt + ). (11)

[ukaudeckas gacToTta wy HaxoauTest o dopmyste (10); amminTyna gy u HadaabHast dasa « onpee-
JISTIOTCST 3 HAYAJBHBIX YCJIOBUI.

MpbI paccMOTpUM CHTYyaIldio, MOJAPOOHO M3YyUEHHYI0 B Hadaje 3Toro Jmcrka. Ilycrs mpu ¢t = 0
3apsiji KOHJEHCATOpa MaKCHMAJIEH U paBeH (o (Kak Ha puc. 1); Tok B KOHType orcyrcrByer. Torma
HadasbHad ¢daza a = 0, TaK 9ITO 3apsiji MEHSIETCsI 10 3aKOHY KOCUHYCA C aMILTUTYIO0N -

t
q = (o cos wot = qg cos (\/—_ . (12)
LC
'Bem y = y(x) — dyskimua or x, To 1m0 nmpasuty auddepeHnnpoBannsa CI0XKHOM (YHKINN MPOU3BOIHAS OT
KBajIpaTa Hammeit dbynknum 6yner pasna: (y?) = 2yy’.



Haiiyiém 3akon nsmenenus cujibl ToKa. s sroro nuddeperiupyem 1Mo BpeMeHu COOTHOIIIEHHE
(12), onsarb-Taku He 3a0bIBas O MPABUJIE HAXOXKIEHUs [TPOU3BOIHOM CJIOXKHOI (DYHKIUN:

1 = ¢ = —qowq sin wyt.

MpbI BuiM, 9TO M CHJIa TOKA MEHSIETCs 110 TapMOHHYECKOMY 3aKOHY, Ha ceii pa3 — 10 3aKOHY

CUHYCA:

t
I = —Iysinwyt = —Iysin | — | . (13)

VLC

AMH.HI/ITyL[‘a CHJIBI TOKa paBHa:
qo0

[OZQOWO:\/L—-

Hammume «vuHyca» B 3akoHe m3MeHeHHsi Toka (13) moHATh He ciiokHO. Bo3bMéM, K mpumepy,
unrepsas Bpemenn 0 < ¢ < T'/4 (puc. 2).

Tok Teuér B orpurarensroM Hanpasierun: I < 0. [lockosnbky wy = 27 /T, dasa konebanuii
HaxoauTCs B 1epBoii yerseptu: 0 < wot < 7/2. CuHyc B 1EPBOii Ye€TBEPTHU IMOJIOKUTEIEH; CTAJIO
6bITh, curyc B (13) Oyer moJoKUTEeIbHBIM HA PAcCCMATPUBAEMOM HHTepBaJie BpeMenu. [loaromy st
obecrievdeHusi OTPUIATETLHOCTH TOKA JICHCTBATEILHO HEOOXOMM 3HAK «MHUHYC» B (hopmyste (13).

A remnepns mocmoTpute Ha puc. 8. Tok Tedér B MOI0KNUTEIFHOM HampaBiennn. Kak e paboraer
HAIll «MUHYC» B 9TOM ciydae? Paszbepurech-ka, B uém TyT J1e10!

Uszo6pasum rpadukn Koaebanuii 3apsiia u Toka, T.e. rpaduku byskmmit (12) u (13). dua za-
DJISTHOCTH TIPEJICTABUM STH TpadUKN B OJHUX KOOPIAMHATHBIX ocstx (puc. 11).

q,1

Puc. 11. I'pacdukn konebanmii 3apsijia 1 TOKa

ObparuTe BHUMaHWE: HYJIN 3apsJia IMPUXO/ISITCS Ha MAKCHMYMbI IJIM MUHUMYMBI TOKa; 1 HA000POT,
HYJIX TOK& COOTBETCTBYIOT MaKCUMyMaM WJIM MUHAUMYMaM 3apsijia.
Wcrnionb3yst popMyiy MpuBeIeHus

m .
Cos (gp + §> = —sIny,
3allUIeM 3aKOH m3MeHeHus Toka (13) B Buze:

. 7
I = —Iysinwyt = I cos (wot + 5) .
CorocTaBiisisi 9TO BBIpayKeHME C 3aKOHOM W3MEHEHUSs 3apsijia ¢ = (o COSwot, Mbl BHJIUM, 9TO (as3a
TOKa, paBHas wol + 7/2, 6oJbIne da3bl 3apsia wot HAa BeaumduHy 7/2. B TakoM ciiydae roBopsT, 9TO
TOK onepestcaem no gaze 3apsiy Ha 7/2; Win cdeéue a3 MexKy TOKOM U 3apsiJIOM DaBeH 7/2; win
pasnocms asz MezKLy TOKOM U 3apsijioM paBHa /2.
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Omepezkenrie TOKOM 3apsijia 110 dasze Ha /2 rpadudecku IpOsiBIAETCsI B TOM, 4TO TpadUuK TOKa
CIABUHYT 6.4€60 Ha T/2 OTHOCHTEIHHO rpaduka 3apsaa. Cuaa ToKa JOCTUTAET, HAIPUMED, CBOEro
MaKCHMyMa Ha 9eTBePTb [epHo/ia PaHbllle, 9eM JOCTUraeT MAaKCHMyMa 3aps/l (a 4eTBepTh [eproja
KaK pa3 M COOTBETCTBYeT pasHocT a3z 7/2).

BbIHy}K,Z[GHHbIe QJIEKTPpOMarduTHbIE KoJieOaHms

Kaxk BbI mOMHETE, 8biHYHCIEHHDbIE KOACOGHUSA BOSHUKAIOT B CUCTEME O] JEeHCTBUEM MePUOIIIeCcKOi
BBIHY2KJIaoIeil cujibl. JacToTa BBIHYKJIEHHBIX KOJ€OaHUN COBIIQJIAeT C YaCTOTOH BBIHYZKJIAIONIEH
CUJIBI.

BroiaykmeHHbIE 971€KTPOMArHATHBIE KOJIeOaHMs OyIyT COBEPIIATHCSI B KOHTYPE, IMOKIIOYEHHOM K
HCTOYHUKY CHHYCOMJIAJIBHOIO HampsizkeHus (puc. 12).

L
UN
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Puc. 12. Boinyxkiennble KoJieOaHus

Ecin HanpsizkeHre MCTOYHNKA MEHSIETCSI 110 3aKOHY:
U = Upsin wt,

TO B KOHTYDE IPOUCXOJAT KOJIeOAHUS 3aps/ia M TOKA C IUKJIMIECKON JacTOTON w (M ¢ IEepPHOJIOM,
coorBeTcTBeHHO, T' = 27 /w). UcTOUHNK NepeMeHHOTo HAIpSZKeHUsT KaK Obl «HaBA3BIBACT» KOHTYDY
CBOIO 9acCTOTy KosiebaHumil, 3acTaBiisis 3a0bITh O CODCTBEHHON dacToTe wy = 1/ VLC.

AI\AH.HI/ITy,Z[ﬁ BBIHY 2KJICHHBIX KOJIe6aHI/H71 3apdda 1 TOKa 3aBUCUT OT YaCTOThI W: aMIIJIMTyda TEM
0oJIbIIIe, YeM OJINKe W K COOCTBEHHOI YacToTe KOHTYpa wy. [Ipn w = wy HAacTymaeT pesonanc — peskoe
BO3pacTaHre aMILIUTYIbl KojebaHuii. Mbl moroBopuM o pe3oHaHce 6ojiee MOJApOOHO B CJIEIYIOIIEM
JINCTKE, MMOCBAIIEHHOM II€PEMEHHOMY TOKY.

Homawnee 3a0anue:

1.03HaKOMBTECH C MaTEpPHAIIOM I10 IaHHOM TeMe.

2.3aKOHCTIEKTUPYHUTE TO, YTO CUYMTAETE BAXKHBIM.

4 Pe3ynbTaThl paboThl choTOrpadupoBaTh.

S5.ITpoBepuTh UNTAEMOCTb OTYUYEHHOH (hoTOrpadum.

6.Pe3ynbTaThl paboTHI ONPAaBUTH 10 3JCKTPOHHOMY ajapecy: Seliwerstove6@gmail.com


Днс
Текстовое поле
Домашнее задание:

1.Ознакомьтесь с материалом по данной теме.

2.Законспектируйте то, что считаете важным.

4.Результаты работы сфотографировать.

5.Проверить читаемость полученной фотографии.

6.Результаты работы оправить по электронному адресу: seliwerstov66@gmail.com






