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JJABOPATOPHAS PABOTA
MN3YUYEHME LHEINN NEPEMEHHOI'O TOKA

Ilpubopsl ¥ NPUHANAIEKHOCTH: PETYIHPYEMBIH  HCTOYHHK
MEPEMEHHOTO HATMPSHKEHUS, aMIIEPMETP, BOIBTMETP, PE3UCTOP, KaTyIIKa
WHAYKTUBHOCTH, KOHIEHCATOp, COENWHUTENFHBIE MPOBOJA, IUPKYIh U
TPaHCTIOPTHUP.

Ieas padoThl: ONMBITHBIM IIyTEM MPOBEPUTH OCHOBHBIC 3aKOHBI AJIS
LEMU IEPEMEHHOT0 TOKa C MOCIIEeIOBATEIbHBIM COETMHEHUEM PE3UCTOPA,
KaTyIIKA WHAYKTUBHOCTH ¥ KOHJEHCATOPA.

3apaum: IlocTpouTh BEKTOPHYIO IHUAarpamMMmy HANpsOKEHUN UL LENU
MEPEMEHHOTO TOKa C IOCJIEAOBATENIbHO BKIIOYCHHBIMU PE3UCTOPOM,
KaTylmIKOW WHAYKTUBHOCTM U KOHJEHcaTopoM. HalTu axkTHUBHOE
COTIPOTHBIIEHHE pe3ncTopa R, MHAYKTHBHOE KaTyIIKH HHIyKTHBHOCTH
X1, €MKOCTHOE COMNpPOTHUBJICHUE KOHAEHCaTopa Xc, a TaKXKe, IMOJIHOE
compoTtuBieHue 1enu Z. OnpeaenuTs aKTUBHYIO MOIITHOCTH TOKa P.

KPATKASI TEOPUSA
1.BBeaenue

B  onekTtpuueckod — 1end, COCTOAIIEM W3 TOCJENOBATEIbHO
COCIMHEHHBIX WHAYKTUBHOCTH L, emkocth C ©  aKTHBHOTO
CONPOTHUBJICHUS R, TON AEUCTBHEM TEPEMEHHON >IEKTPOABHKYILEH
crel (O/1C), BO3HUKAET ITEPEMEHHBIN TOK.

IlepemeHHbIM  Ha3bIBae€TCS  JJIEKTPUYECKHM  TOK,  KOTOPBIH
U3MCHSETCS C TCUCHUEM BPEMEHHU:

1=1).

MrHOBEHHBIM 3HAYEHHEM IIEPEMEHHOTO TOKAa Ha3bIBAETCS €ro
3HaueHHWe B (UKCHUPOBaHHBII MOMEHT BpeMeHH. [lepuogmuecKkum
HA3bIBAIOT TAKOW MEPEMEHHBI TOK, MTHOBEHHBIC 3HAUCHHSI KOTOPOTO
MIOBTOPSIFOTCS Yepe3 paBHBIE IIPOMEXYTKH BPEMEHH:

I1=1() =1t + kT),
rne k= 0,1,2,3;4,...n.

T — mnepuoj MepeMEeHHOro TOKa, T.€. HAUMEHBIIUH HPOMEXYTOK
BPEMEHH, M0 WCTEYCHHH KOTOPOTO MTHOBEHHbIE 3HAYEHHUS TOKa
MOBTOPSIIOTCS B TOM K€ MOCIEA0BATEILHOCTH.

IIpocTeitmum TUIIOM MEPUOTUIECKOTO TOKa SIBIISICTCSI
TapMOHHUYECKUH TOK:



I1=1, cos(wt + @),
rIe 1, — aMILIATYJa TOKA;
wt + ¢ — nonmHas ¢a3za KonebaHus;
@ — HavanbpHas ¢aza konebanus (mpu t = 0);
(0 — IUKINYEecKas 4acToTa.

_ 2

w =2nv,

I/Ie Vv — 9acToTa MePeMEHHOTO MEPUONIECKOTO TOKa, YUCIIO KoleOaHni
COBEpIIIAEMBIX 33 OJTHY CEKYHITY.

HeiicTByrommM win 3 HeKTUBHBIM 3HaUCHHEM TaAPMOHUYECKOTO TOKa
Ha3bIBAaETCsl 3HAYEHHE TAKOTO IMOCTOSHHOTO TOKA, KOTOPBIM MpoTeKas
Yyepe3 OJTHO, M TOXKE HEM3MEHHOE COMPOTHBIEHHE R 3a mepnon BpeMeHu
T BeIgensieT Takoe K€ KOJMYECTBO TeIja, YTO M PaccMaTpUBACMBIHA
TapMOHUYECKUA TOK. MeXay aMIUIMTyOHBIM W JICHCTBYIOLIUM
3HAQYEHHEM TapMOHHMYECKOrO TOKA CYIIECTBYET IPOCTas CBA3b: lpy =

U g
—+= . Ananoruyno mus HanpspkeHus U OJIC: U ,pp = —=, &€ spp=—=
Np) V2 V2
Otu 3¢ eKTUBHEIC 3HAYCHUS u (ukcupyrorcs

AIEKTPOU3IMEPHUTENHHEIMU TiprOopamu. (Korma Mel ToBOpUM B OBITY O
HanpspkeHun 2208, TO 3TO OTHOCHTCS HUMEHHO K 3(P(PEKTHBHOMY
3HAYCHUIO HANPSHKCHHUSA. AMIUIUTYTHOC 3HAUCHHUE HAIPSDKCHUS PaBHO

U, =~2U,,, =2 x220B=311B.)

JlJis MTHOBEHHBIX 3HAYCHHU JOCTATOYHO MEJICHHO M3MEHSIOIIMXCS
nepemeHHbix OJ[C W TOKOB CHpaBeUIMBBI  OCHOBHBIE 3aKOHBI
TTIOCTOSTHHOTO TOKa B WX Hambosee oOmieit dopme. [Ipu sTom ciemyet
UMETh B BUAY, YTO COIMPOTHBIICHUS OJHON W TOH ke AIEKTPUICCKOMH
IIETH JIS TIOCTOSIHHOTO U TIEPEMEHHOT'O TOKOB HE COBITQ/IAIOT.

OCHOBHBIMH 3JIEMEHTAMH 3JICKTPHUECKON MMM MEPEeMEHHOTO TOKa
SIBIISTFOTCS aKTUBHOE COTIPOTUBJICHHUE, HHIYKTUBHOCTh M EMKOCTb.



2. llenb nepeMeHHOr0 TOKA C AKTUBHBIM CONPOTHUBJIEHUEM

R
AxTtuBHOe  compoTuBicHHEe  (R) [ }
. L1
TIPEACTABIISICT coboit 3JIEMEHT
ANEKTPUIECKON IIENH, B KOTOPOM IPH
NPOXOXKJACHUH  TOKA  TPOHUCXOIHT
i U
HEOOpaTUMBIi mpowece L
npeoOpazoBaHUs ANEKTPUICCKOH
SHEPTUH B TEIUIOBYIO puc.1.

DJieKkTprYecKas Ielb ¢ TAKAM CONPOTUBIICHUEM IOKa3aHa Ha puc. 1.

IMpunokenHoe K mend  Hampsbkenne U U3MEHSieTCSl 110
rapmonuueckomy 3akony U = U, cos ax.

IMpumensist 3akon OMa JjIsi MTHOBEHHBIX 3HAUECHHI MEPEMEHHOTO TOKa
Y HATIPSDKEHUS! TIOJTY UM

I1=U/R=U,cosat)/R = (U,/R) coswt = I,r cosax,

rne I.,;= U,/R — aMIuIUTyAHOE 3HAaYeHHWE TIEPEMEHHOTO TOKa,
MPOTEKAIOIIETO Yepe3 PE3UCTOP.

Takum 00pa3oM, B TaHHOM IIeTI MTHOBEHHBIC 3HAYCHHUS TOKA U
HaIpsHKEHUS, COBEpITIas TapMOHHYECKHE KOJIeOaHMs, COBITAIAIOT IO (haze

(puc.2.).
ALU

AU

0Chb TOKOB

puc.3.
puc.2.
B BekTopHO# auarpammMe kosiebaHwuii (puc.3.) oJUHAKOBBIE (ha3bl TOKA

U HAOpsDKEHUSI OTPaXKalOTCsl B COBIAJCHUU HAIPABICHUNA BEKTOPOB HX
AMIUIMTYJHBIX 3HaUY€HUU [,z U U,p.



3. llenb mepeMEeHHOI0 TOKA ¢ KATYNIKON HHAYKTHBHOCTH

Wuanyktusaocts (L) - 9T0 L
3JEMEHT  JJIeKTPUUYECKOH  Lenn  YYY
CMOCOOHBIM HAKAIUTHBATh JHEPTHIO
MarHUTHOTO TOJISI. Iycth
nepeMeHHoe Hamnpspkenune U = U,

Ccosmt IMOacTCH Ha KaTyIIKy U
HHIYKTUBHOCTBIO L, 7 KOTOpOi e
aKTHBHOC COIPOTHBJICHNE

npeHedpexuMo maio (puc.4.). puc.4.

ITo xarymke Teder mepeMeHHBIN TOK I(t), BCiemcTBHE Yero B IEMH
dl

nobkHa BO3HUKHYTE DJIC camomHgyknuu &; = —Ld—. Hamuue 5J1C
t

CaMOMHAYKIMH JeNaeT Ienb HeogHOponHoH. 3akoH Owma st JaHHOU
LIETIH, C YYETOM €€ HEOTHOPOJHOCTH, 3aMUILIETCS KaK :
U- Lﬁ
I dt
R
Haiinem 3akoH u3MeHeHUs CUiIbl TOKa B Lenu. [I0CKONBbKY aKTUBHOE
CONPOTHUBJICHUE B LIEHU OTCYTCTBYET, TO W3 ypaBHEHHUs 3akoHa Oma
ciemyeT

U,cosawt = — Lﬂ
dt

Pa3nennm nepeMeHHbIE ¥ IPOMHTETPUPYEM 3TO YpaBHEHHE!

dl = (U,/L) cos wtdt

1= (UyL) jcosa)tdt — (UJL®) sint +C
[TockonpKy B JaHHOU IENH MOCTOSIHHOM COCTaBIISIIOIICH TOKa HET, TO
nocTossHHas wHTETrpUpoBanus C = 0.
1= (U,/Lw) sinawt = (U,/Lw) cos(wt-7/2) = I, cos(wx-72),

rne Iy = U,/L @ - aMITuTyIHOE 3HAYCHHE TOKA, TPOTEKAIOIIEro 4epes
KaTyIIKy UHIYKTUBHOCTH.

Bennunna XL = L@ Ha3pIBaeTcs P€AKTUBHBIM HHAYKTHBHBIM
COMPOTHUBJICHUEM (I/IJII/I HHAYKTUBHBIM COIIpOTHBJIeHI/IeM), CIMHULICH

7



ero m3mepenus sBisgercss OM. HOYKTUBHOE COMPOTHBIICHUE HA3BIBAIOT
PEaKTHBHBIM, TaK KaK OHO HE BBI3BIBAET PACXOAa HEPIHH IEPEMEHHOTO
TOKa (PacxXoJl PHEPTHH OTPEJENIACTCS aKTUBHBIM CONPOTHBIICHHEM R), a
Tonbko e€ mepepactpencncaue. OJHY YETBEPTh MEpUOJa KaTyIKa
paboTaeT Kak MOTpeOHUTENb — 3alacaeT HEPTUI0 B MarHUTHOE IIOJie, a
CIIEJIYIONIYI0 4YEeTBEPTh TMepuojia - Kak TEeHepaTop - BO3BpalacTt
3aMaceHHYI0 SHEPTHUIO TIOJTHOCTHIO B IIEITh.

Benvunna WHIYKTUBHOTO COMPOTHBICHUS PACTET ¢ YacCTOTOW ©
nmepeMeHHoro Toka. s mocrosHHOrO ToKa (@ = 0) WHIYKTHBHOE
COIIPOTHBIICHHE HE CYIIECTBYET.

I'paduuecknn  srekTpuveckue TMpoHecchl B MHAYKTUBHOCTH
MIpEeJICTaBJICHBI Ha puc. 5, 6.

ALU

UM U

1(t) I.
J':!; ‘ b -----

"
o’ t 0Ch TOKOB

puc.6.

puc.S.
Tok dYepe3 KaTyIIKy WHIYKTUBHOCTH OTCTaeT Mo ¢asze OoT
Hanpspxerus Up Ha /2.

4. Ilenb mepeMEeHHOI0 TOKa ¢ éMKOCTHBIM CONPOTHBJICHHEM

C
Emkocts (C) - 3T0 3eMeHT | |
SJIEKTPUYECKON LEMH, CIIOCOOHBIH 11
HaKarMBaTh SHEPTHIO
JNEKTpHUYECKOro  moist.  IlycTh
nepeMennoe Hampspkenne U = U, U
cosmt mopmaercs Ha eMKocth C QIAe
(puc.7.), npu 3TOM puc.7.

WHAYKTUBHOCTBIO W aKTUBHBIM
COIPOTHUBJICHUEM COCAMHUTCIIBHBIX TPOBOJOB MOXHO npeHe6peqL.



[Tox BO3nelicTBHEM UCTOYHUKA HANPSDKEHUS TUTACTHHBI KOHJIEHCATOpa
MEPUOANYECKH TIePEe3apsuKAI0OTCS, U B LIS T€UYET MEPEMEHHBINA TOK:

dq
dt’

[Ipu oTcyTcTBMM TmaneHUs HANpsDKEHWS B MPOBOJAAX HAIpPSDKEHHE HA
KOHJICHCATOPE PABHO BHEIIHEMY HANPS>KEHUIO:

=21

U, =i:Um cosat.
C

Torz[a CHJIa TOKa:

d d d .
=4 - % (cu,)=2(CU, cosat) = -&CU,,sinart =
dt dt dt
= Iy cos(awt+72),
v, _U,
rne [, =wCU , — - aMIUTUTYJHOE 3HAYECHHE CHJIBI
1/ wC X¢
TOKa TEKYIIETO Yepe3 KOHIEHCaTOoP.
Bemnmunna X = g Ha3bIBACTCSI PEAKTHBHBIM €MKOCTHBIM
10,

CONPOTHUBJIEHHEM (I eMKOCTHBIM CONMPOTHBJIEHHEM), SJIMHUIICH €TO
usMepenust seiasiercs Om. B ciydae peakTHBHOTO €MKOCTHOTO

COIIPOTHUBJICHUA XC BCiA pa60Ta, coBepuiacMasa UCTOYHUKOM TOKa IIpU

3apsiike  KOHJIEHCAaTopa, Mpeodpaszyercss B DHEPIUI0 IJIEKTPUUYECKOTO
MOJsl, a MpH pas3psake BCsA DHEpPrusi 0e3 ocTaTka BO3Bpallaercss B
WCTOYHUK. EMKOCTHOE CONpOTUBICHHWE UMEET Majble 3HAYCHUS IS
BBICOKOYACTOTHBIX TOKOB, a JJIsI TIOCTOSTHHOTO TOKa OSCKOHEYHO BEJIHUKO
(TIOCTOSTHHBIHN TOK Yepe3 KOHACHCATOP TeUb HE MOXKET).

T o
B 1ienu ¢ eMKOCTBIO HaIIpsKEHUE OTCTACT OT TOKA Ha E Taxkoi# caBur

mo ¢aze MeXIy TOKOM W TAaJeHHEeM HaNpsDKeHUS Ha KOHJEHCATope
MOKa3aH Ha PHC.8 U BEKTOpHOM auarpamme (puc.9).



AlLU

0Chb TOKOB

puc.9

puc.8.

5. I.l'em: MEPEMEHHOI0 ToOKa, coJaepzkailasa I10CJaea0BaTe/JILHO
BKJ/IIOYCHHBIC PE3UCTOP, KATYHIKY MHAYKTUBHOCTH U KOHACHCATOP

Ha pwuc. 10 mpenmcraBneHa Iiemb, cojepiKamas pPe3UCTOp
compoTuBIcHHEM R, KaTylmiky WHAYKTUBHOCTEIO L W KOHmeHcaTop
eMKocThio C, K KOHI[aM KOTOPOW MPHIIOKEHO IMEPEMEHHOE HAIPSKEHUE

U=U,cosat.

R L C

|_

puc.10.

U

B Takoii nenu OynmeT Teub MEPEMEHHBIH TOK, KOTOPHIA BBI30OBET Ha
BCEX DJIEMEHTAX IIEMH COOTBETCTBYIONMNE HaaeHus Hanpsokenus Uy, U,
u Uc. llpu mocienoBaTenbHOM COECIMHEHHWH CUlla TOKa Ha BCEX
aneMeHTax 1enu oymer ommHakoBa. Hampsokenus Ug, Up, m Uc , kak
OBLJIO II0KAa3aHO BBIINIC, CABMHYTHI 1O (a3e OTHOCUTEIBLHO TOKa

Vs Vs
COOTBETCTBEHHO Ha 0, 5 H-—.



BekropHast auarpamMma HanmpsOKeHHH U Takod LiemM IMOKa3aHa Ha
puc.11. IloctpoeHne auarpaMmbl MPOBOAMUTCS CIEAYIOLIMM OOpa3oM.
BriOupaercs ropuzoHTalnbHas OCch TOKa [, Kak BEIMYMHBI OOIICH st
BCEX TpeX AIIEMEHTOB LETH. 3aTeM, B YCIIOBHOM MaciuTade OTKIagbIBAlOT
BJOJIb OCH TOKOB aMIUIUTYAY HampsDKEHHUS HA aKTHUBHOM CONPOTHBIICHUH
Unr=RI, (cm.1. 2). 3aTeM, B TOM ke MacITade MepreHIUKYISIPHO OCH

1
TOKOB OTKJIaJbIBAIOT BeKTOPEI Uy, = LI, m Umc.=—”é (cm. . 3 m 4).
w

4 l':mL

I-"m]..- l:m(:
[0} puc.11.

LmR 0Chb TOKOB

v UmC

BHemHee HampspKeHHE ODKHO OBITH PAaBHO CyMMe MajeHHUi
HanpsDKeHUs Ha OTAenbHBIX aneMenTax unemn U =U, +U, +U,.

Awmmuryaa U, NpUIIOKEHHOTO HANpPSDKCHUS paBHA BEKTOPHOW CyMMe
aMIUTUTY ]l IAJCHUI HANpsDKEHHUS Ha BCEX TPEX ydyacTKax Lemnd. YTON ¢

(puc.11) onpenernsier pa3HOCTh (a3 Mexay TokoM [ =1, cos(wt — @) n

npunoxeHHbIM HanpsokenueM U = U, cos wit .

M3 BeKTOpHOM UarpaMMbl CIEIYET:

U - ol — lC
¢ — mL mC — w ,
g9 U R

2

U, =U%+U,, ~U,.)* = |RI* + wL—é I’

11



Tor;[a AMIIIUTYyJda CWUJIbI TOKA LCIH OMPCACIISICTCA COOTHOILICHUCM!

U
I, = =

R* + a)L—L
wC

Crofinyo B 3HAMEHATEJIE 3TOTO BBIPAXKECHUS BEJIMUYHHY, HMEIOIIYIO
pasMEpPHOCTh COMPOTHBIIEHMS, 0003HAYal0T OYKBOM Z M HAa3bIBAIOT
MOJTHBIM CONMPOTHBJIEHHEM 1IN WX UMIIEJAHCOM:

Z=_R*+ a)L—L
wC

Ilpn @ = W, = ——= 5TO CONPOTUBIIEHHE MHMHUMAJILHO U PABHO
JLC
CYMMapHOMY aKTHBHOMY CONPOTHBIICHHUIO 1enH R. Bennuuny, cTosryio
B KPYIJBIX CKOOKax, o0003HayatoT X H Ha3bIBAIOT PEAKTUBHBIM
CONPOTHUBJICHUEM:

X:a)L—LzXL -X..
oC

XOTSI PCAKTUBHOC COMNPOTUBJIICHUC U3MCPSAIOT B TCX K€ CAWHULAX,
YTO W aKTUBHOC, MCXKAY HUMHU CYIICCTBYET NNPHUHIUIIHAIBHOC Pa3InvIueC.
OHO 3aK/IIIO4Ya€TCd B TOM, YTO TOJBKO AKTHBHOC COIIPOTUBIICHUC
OMpeaAciaCT H€06paTI/IMI>I€ mpouccCol B ILCMH, TAKUC, HAIIPpUMCpP, KakK
npeo6pa3OBaHHe SHCKTPOMaFHHTHOﬁ OHCPTHHU B TCIIO.

Taxum 06pa30M, 3akoH OMa AJIA ey MEPEMEHHOIr0 TOKa MOXXHO
3alIuCaTh KakK:

U U

[=—=— -
A R>+ X2

6. MourHoOCTh B LIeNH MNEPEMEHHOTI0 TOKa

MrHoBeHHOE 3HAQYEHHE MOITHOCTH NEPEMCHHOI'O TOKa paBHO
MMPOU3BCACHUTIO MITHOBCHHBIX 3HAYCHUHI HaIMpsA>KCHUA U CUJIBI TOKA:

P)=U@)I(t)=U,1, coswt cos(wt —@).
PackpsiB cos (@t — @) , TOny4uM:

12



Pt)y=U,I, (cos’ ot cos @ +sin ot cos wt sin @) .

[IpakTuueckuil WMHTEpeC MNPEACTABISICT HE MTHOBEHHOE 3HAYCHUE
MOITTHOCTH, a €€ cCpeaHee 3HAYCHHWE 3a OIWH IEePHON KoJeOaHH.

. 2
VuuTbiBas, 4YTO CpefHHE 3HadyeHus QyHkumii {(cos wt) = — u

2

(sin wt cos wt ) = 0, mosxy4uM It CPEIHErO 3HAYEHHUS MOLIHOCTH:

U1l
(P) = %cosq).

DTO BHIpAKEHUE MOKHO IPUBECTH K UHOMY BHUJLY, €CJIHM IIPUHATH BO
BHMMaHHWE, 4YTO M3 BEKTOpHOH mmarpammbl (puc.11) cmemyer U,
cos ¢ =U,ug= Rl,, . llooTomy

2
RI;

(P)= 5

m

. 1
Takyto ke MOIIIHOCTh pPa3BUBAET MOCTOSHHBIN TOK / = T
2

Ucnonp3yss  cBsi3p  Mexay dddextuBEbiMH  (cM. 1.1) u
aAMIUTUTYTHBIMUA 3HAYCHHUSIMH TOKAa W HAIPsDKEHUS CpeIHEe 3HAYCHUC
MOIIHOCTH NIEPEMEHHOTO TOKa MOXKHO 3aIKCaTh Kak

<P> = Uad)(pls(pd, CoSQ.

IZI€ COS (0 Ha3bIBAIOT KO3 PULHMEHTOM MOLIHOCTH.

COS = —= R
@ 7 —
R*+|wlL———
wC

Takum o6pa30M, BbIACTIAEMAs B IICTIM MOIIMHOCTH 3aBUCUT HE TOJIBKO
OT HAIPSXKCHUA U CUJIBI TOKA, HO €1I€ U OT CABUTIa (ba3 MCXKIOY TOKOM U
HaIpsHKCHUCM.

13



HOPAAOK BBIITOJIHEHUSA PABOTBI

1. O3HaKOMHTBCS C DIEKTPUICCKON Tembio 1Mo cxeme (puc.12). ITocne
MIPOBEPKHU CXEMBI, PEryIUPYEMBbId NCTOYHUK MEPEMEHHOTO HAIPSIKEHUS
(PH) Bximrounts B ceTh 2208. TToBoporom pyuku PH yCTaHOBHUTE B LIEIH
tok 0,4 win 0,64 (Mo ykasaHuio mpernogaBarteis). BeicTaBuTh mpenen
n3Mepennii Ha BomsTMeTpe B3-38 — 1008.

PH 7 C
I—‘:>—‘_| 3
I : 2 2
1

R

L

puc.12.

2. BonbTMETPOM MMOOYEPETHO H3MEPUTh M 3amucaTh 3()(HEKTHBHBIC
3HaueHMs TojaaBaeMoro Hampspkenus U (ruesma 1-1), HampspkeHHs Ha
xkoumencarope Uc (2-2), Ha karymke uHmykruBHoctH Uy (3-3) u Ha
pesuctope Uy (4-4).

3. Ilo ngaHHBIM W3MEPEHUH TOCTPOUTH METOJOM 3aCE€UeK BEKTOPHYIO
IAarpaMMy aMIUTATYIHBIX 3Ha4eHWH HampsokeHuid (puc. 13). (YuecTs,
YTO KCIIOJIb30BAHHE BMECTO AMILIMTYAHBIX 3HAYCHUM HANPSIKCHHHA HMX
3¢ (EeKTUBHBIX 3HAYCHHUI U3MEHSET TOJILKO MacIITab JuarpaMMel. )

s moCTpoeHUs JuarpaMMbl BBIOMpACTCS TOPU30HTAIbHAS OCh
tokoB (OI. Bpmomb ocM TOKOB B MPOHU3BOJILHOM MaciiTade
OTKJIaabIBaeTcsi BeKTOop Ug. W3 KOHIA 3TOrO0 BEKTOpa, BHHU3
MEPICHIUKYJIIPHO €My, B TOM jk€ MaciiTade, HeOOXOAMMO OTIOKUTh
Bektop Ug, T.K. HampsokeHre Ha €eMKOCTH OTCTaeT 1o (hase OT TOoKa Ha

T
3 .C TIOMOIIBIO TUPKYJIA TPOBECTU ABC OKPYKHOCTHU: OAHY C LICHTPOM B

touke O u pamuycom U, mpyryo ¢ meHrpoMm B KoHie Bektopa Uc u
pamuycom Uy. Haiitu Touky nepeceuenus: okpyxnocreit /[. [IpoBectu B
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touky JI u3 Touku O Bekrop U, a u3 konma Bektopa Uc - Bektop Ug.
Bexktop  Ux  HyXHO  pasjOXWUTb HAa  JBE  B3aUMHO
MEPIEHAUKYISIPHBIE COCTABIISIIOLIME: BEKTOp U, — HanpsKEeHUE Ha
PEaKTUBHOM HHJYKTHUBHOM COIPOTHUBIICHUHM KATYIIKA U BEKTOP
U4k — HalpsKeHWE Ha aKTUBHOM CONPOTUBIIEHUM KaTyliku. Ecin
B Ienu mnpeoOiafaeT WHAYKTUBHOE COMPOTHBIICHHWE, TO TOYKA
nepeceveHuss OKpykHocted [[ Oymer pacromaratbCsi BBIIIE OCH
TOKOB.

0 Uk I

b >

puc.13.

4. VI3 BeKTOpHOW auarpaMMbl, MCIOJIb3ysl BHIOpAHHBIN MacmTao,
onpeaenutb BennuuHbl U; u Uyg. Bbluucioute  peakTUBHBIC
COIIPOTHBJIEHNST KOHAeHcaTopa X¢ M KaTyIIKM WHIYKTHMBHOCTH X7, a
TaKXKEC AKTHUBHBIC COIIPOTHUBJICHUA pe3ucTopa R u KaTyHIKA
HHIYKTHBHOCTH Ry ¢ TOMOIIBI0 GOpPMYIL:
U U U U

X. ZTC; X, :TL; R:TR; R, = IAK .
5. I/ICHOJ'IL3y$I MOJTY4YCHHBIC PE3YIbTAThI paccunTaTthb IIOJIHOC
COITIPOTHUBJICHUE LECTIN IIEPEMEHHOT'O TOKA I10 (bOpMYJIeZ

Z=J(R+R, )\ +(X, - X.) .
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6. YLII/ITI)IBaH, YTO IIPOMBIINJICHHAs 4YacToTa IICPEMCHHOIO TOKa V =
50177 Y, paccuuTatb €MKOCTb KOHACHCATOpa W MHAYKTUBHOCTH KaTYIIKH
Ha OCHOBC UX PCAKTUBHBIX COHpOTPIBJ'IeHHﬁZ

X, =wL=2nvL; X, :L:—1 .
oC  2nv C
CpaBHUTH TIONYYEHHBIE PE3YNbTaThl C 3aJaHHBIMH 3HAYCHUSAMH (B
MIPOIIEHTHOM COOTHOIIICHUH ).
7. TIpoBepuTh COOTBETCTBHE ITOKA3aHHUi BoiIbTMETpa Ha Beixoge U (1-1)
U aMIiepMeTpa ¢ pacueTHBIMU JaHHBIMU:

U:\/(UR +UAK)2 +(UL _UC)Z; IZE'

8. C moMoIpl0 TpaHCHOPTHpPAa HM3MEPUTH YIoJd (0 Ha IOCTPOECHHOM
BEKTOPHOH OUarpaMMme W BBIYHCIHTH KOA(PGHUIHMEHT MOIIHOCTH COS (P .
CpaBHHTH MMOTYICHHOE 3HAYCHHUE C PE3yJIbTaTOM pacueTa 1o hopmysie:
R+R,

—

OmnpenenuTs aKTUBHYIO MOIIHOCTB Toka P = [U cos ¢ .

cosQ =
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10.

11.

KOHTPOJIBHBIE BOITPOCHI

Kaxoit Tok Ha3pIBaeTCS TIEPEMECHHBIM?

JaiiTe  omnpeneneHue  MTHOBEHHOTO,  aMIUIUTYJIHOTO U
JNEHUCTBYIOUIETO 3HA4YCHUN MEepeMEeHHOro Toka. Kakas cBs3b
MEX Ty HUMH?

Hapucyiite u 00bscCHUTE BEKTOPHYIO IuarpaMmy I Lenu
MEPEMEHHOT0 TOKa C  IOCIEIOBATEIbHO  BKIIOYECHHBIMHU
PE3UCTOPOM, KATYIIKON UHTYKTUBHOCTU U KOHACHCATOPOM.

B mocnemoBatenproit R-L-C menu HampspkeHHE Ha aKTHBHOM
aJIeMeHTe MeHsieTcss mo 3akony U, =U, sinof. 3amummure

3aKOHbI W3MEHEHHS TOKa W HalpsDKeHWH Ha pPEaKTUBHBIX
JJIEMEHTAaX.

B nocnenoBarensHoit R-L-C 1enu MHAYKTHBHOE CONPOTHUBIICHUE
OoJpire eMKOCTHOTO. Kak M3MEHHWTCS TOK B IIETIH, €CIIA 4acToTa
MMUTAIOMIETO HATIPSDKEHUS YBEITHUUTCS?

Sanummure 3akoH Oma m1g nociaenoBateabHOll R-L-C nenm
MEPEMEHHOT0 TOKa B JICHCTBYIOIIMX 3HAYEHUSX HANpsDKEHUH U
TOKOB.

Uro Ha3bIBacTCAd PEaKTHBHBIM CONPOTUBICHHEM IIEMH, OT Yero
OHO 3aBUCHT?

Uem BbI3BaH CABUT MO (haze MEXIYy TOKOM U MPHIIOKEHHBIM
HaIpsHKEHUEM B TSN TIEPeMEHHOTO ToKa? OT 4ero oH 3aBHCHT?
B dem 3aximouaercs pasnuuue Gopmyn 3akoHa Oma mist nenei
TTIOCTOSTHHOT'O U TIEPEMEHHOT0 TOKOB? UeM OHO BBI3BaHO?

Kax BBIYHCIUTH MOIIHOCTH, BBIAEISEMYIO B ILIEMH MEPEMEHHOTO
TOKa?

UYro HazpiBaeTCst KOAPPHULIUEHTOM MOLIHOCTH?
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