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e Kak HaM U3BeCTHO, TOK (3NIeKTpn4ecKun)
ObiBaeT NepemMeHHbIM U MOCTOAHHbLIM.
I'IepeMéHHbll}i TOK (aHrn. alternating current —
nepeMeHHbIU TOK) — INIeKTPUYECKUU TOK,
KOTOPbIU NepnoanvYecKkn N3aMeHsIeTcs no
MoAyno U HanpaBneHU0.B HacTosiLwee
BpeMS O4YeHb LUMPOKO UCMONb3YeTCH
nepemMeHHbIN INeKTPUYEeCKUU ToK. Ero MoXXHo
NONY4YNUTb C NOMOLLLIO AfIEKTPOreHepaTopos
nepemMeHHOro Toka c npuMmeHeHnem adcpdekra
3NNIeKTPOMaArHUTHOU UHOYKLUUMN.



Ha pucyHke nsobpaxeHa npuMmmMTMBHas yCTaHOBKa Ans
BbIPabOTKM NepeMeHHOro TokKa.

NMpnHUUN gencTBUA yCcTaHOBKU NpocCT. [IpoBonoYyHas
paMKa BpalwaeTcs B OQHOPOAHOM MarHUTHOM Mnorne C
NOCTOAHHOU CKOPOCTbLI0. CBOMMMU KOHLIaMU paMKa
3aKpensieHa Ha KornbLuax, BpalwjaloLwmuxcsa BMmecTte ¢ Heu. K
KOSNbLUaM NMJIOTHO NPUMEerarT NPYXuWHbl, BbIMOMHAKOLWMNE
POSfib KOHTAKTOB. Hepe3 NOBEepPXHOCTb PaMKU HENpPepbIBHO
oypeT npoTtekaTb U3MEHSALWNUNCA MarHUTHbIN NMNOTOK, HO
NOTOK, CO3AaBaeMbIiN NIEKTPOMarHMTOM, OCTaHeTCA
NMNocTosSHHbIM. B ¢cBSfi3U ¢ 3TUM B baMKe BO3HUKHeT 3[1C



[Noa nepeMeHHbIM TOKOM TaKXe nogpa3ymMmeBaroT TOK B OObIYHbIX
OOHO- N Tpeéxcas3HbIx ceTax. B aTom cnyyae MrHoBeHHbIe 3Ha4YeHUA
TOKa U HanpPsHXKeHUA U3MEHSIKIOTCS MO rapMOHNYECKOMY 3aKOHY.
[NepeMeHHbIN TOK B OCBETUTESIbHOWU CEeTU KBapTUPbI, MPUMEHSIeMbIN
Ha 3aBoAax u chadbpukax n T. 4., npeacrtaBnsieT cooom He 4YTO NHoe,
KaK BbIHY>XAEHHbIE 3NeKTPOMarHuTHble KonebaHus. [laHHble
KonebaHus HanpsHKeHUA nerko OOHapyXuTb C NOMOLLbLHO
ocuunnorpada.(puc. 4.8)
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CTtaHgapTHasa Yactota NPOMBbILLSIEHHOIO
NepeMeHHOro Toka pasHa 50 ['4. OTO 03Ha4aeT, YTo Ha
NpPOTSXeHMM 1 ¢ TOK 50 pa3 naet B ogHy CTOPOHY 1 50
pa3 — B NpOTMBONONOXHY0. HactoTta 50 'y npuHATa
ONS MPOMbILLSIEHHOrO TOKa BO MHOIMMX CTpaHax Mupa.
B CLWWA npuHaTa yactota 60 I'u. Ecnn HanpsikeHne Ha
KOHLaX Lenu MeHdaeTcs rno rapMoHUYEeCKOMY 3aKOHY,
TO N HANPSAXXEHHOCTb 3fIEKTPUYECKOro Nossa BHYTpU
NPOBOAHNKOB OyOET TaKKe MEHATLCHA rAPMOHUYECKMN.






¢ =-0"=-BS (cos 0f)' = BSo- sinot =&, sinwl,

e & = BSw — ammantyaa J1C uuAyKIMK,



i=1,sin(0t +9,).



AKTUBHOeE

GOHBBRNEHRTRL, .. "

NpoLeCcCcoB, KOTOPble NpouUCXoasaT B Lienu, NnoakntoyYeHHOW
K MCTOYHMKY NepeMeHHOro Hanps>keHus.

Cwuna ToKa B uenwu c pe3nctopom. [lycTb Liernb cocTonT
N3 CoeaNHUTENbHbLIX NPOBOAOB U HArpy3ku ¢ Manou
NHOYKTUBHOCTLIO M BOnbLUIMM conpoTuUBneHmnem R (puc.
4.10). DTy BENUYMNHY, KOTOPYHO Mbl 4O CUX MOP HasbiBanu
3NEKTPUYECKMM COMPOTUBIIEHUEM USTN MPOCTO
COMPOTUBIIEHNEM, TENEPL OYAEM Ha3bIBATb aKTUBHbLIM
COMNPOTUBMNEHNEM. o l




ConpoTuBreHne R Ha3biBAaeTCA aKTUBHbIM, MOTOMY YTO Mpwu
HanM4Mn Harpys3ku, obnagatoLLen 3TMM CONPOTUBINEHNEM,
Lienb MOrnoLaeT 3Hepruto, NOCTyNatoLLLY OT reHeparopa.
OTa 3Heprus npeBpallaeTcsa BO BHYTPEHHIOK SHEPTUIO
NPOBOOHMKOB — OHW HarpesatoTcsa. bygem cumtaTh, YTO
HanpsbkeHne Ha 3aXkumax Lienm MeHsieTcsi no
rapMOHNYECKOMY 3aKOHY:

u=Umcoswt

Kak n B CItydae NnoctoA4AHHOro Toka, MrHoBeHHoe 3Ha4eHmne CuJlibl
TOKa rnpsgamo nponopunoHasibHO MrHOBEHHOMY 3HA4YE€HNIO
HalrpsAa>XeHn4. FloaTomy ANd HaxoxXaeHnAd MrHOBEeHHOIO
3Ha4YeHNA CJ1bl TOKAa MOXHO NPUMEHNTb 3aKOH Owma:

L '.' '.'\":'o\l'll‘ ' e
I = — = I coswt. (4.16)
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MoLwHOCTbL B Llenu ¢ pe3ncTopomM. B Lienn nepemMeHHOoro Toka
NPOMBbILLNEHHON YacToThl (v = 50 ['L) cnna Toka u Hanps»XeHne
N3MEHSAIOTCA CPaBHUTENBLHO OLICTPO. [T03TOMY NPY NPOXOXAEHUN
TOKa No NPOBOAHUKY, HANPUMEP MO HUTU INEKTPUYECKOM
TaMnoYKkmn, KONMYeCTBO BbIOENEHHON SHEPINU Takke byaeT
BbICTPO MEHATBLCA CO BPpEMEHEM. HO 3TNX BbICTPLIX U3MEHEHWUI
Mbl HE 3amMeYyaeM.

Kak npaBuo, HamMm Hy>XHO ObIBaeT 3HaTb CPEAHIO MOLLIHOCTb
TOKa Ha y4acTKe uenu 3a 605bLIOW MPOMEXYTOK BPEMEHMH,
BKMoYatoLmm MHOro nepmnogos. [1na 9Toro 4oCTaTtoMHO HaUTH
cpeqHio MOLLHOCTL 3a ognH nepwuoa. 'loa cpegHen 3a nepuog,
MOLLHOCTbIO NEPEMEHHOIO TOKa NOHUMAaOT OTHOLLIEHME
CYMMapHOW 3Heprnum, NnocTynarwLLeun B Lienb 3a nepuog, K
nepuoay.

MoLLHOCTb B Lenu n cT HOro ngf yyacTKe C
conpoTuBneHNeEM R NAETC MYJION :



M ER 'R
el «t()s2(|)t)=-2—+—§-(‘-082(0!- (4.20)
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Kak 1 npun mexaHn4veckux KkonebaHusx, B criydae afieKTpu4ecKkmx
KonebaHnn obbIYHO HAC HE UHTEPECYIOT 3HAYEHUS CUMbI TOKA,
HanpPsKEHUSA N APYrnX BEMUYMH B KaXKObIi MOMEHT BPEMEHM.
BakHbl 0OLLME XapaKTepuUcTukmn konebaHun, Takue, Kak
amnnuTyaa, nepuoa, YactoTa, AENCTBYIOLLME 3HAYEHUS CUTTbI
TOKa N HaNPs»XXeHUs1, CpeaHsAs MOLLHOCTb. IMEHHO
OENCTBYIOLLME 3HAYEHUS CUTTbl TOKA N HANPsSKEHUS
PEMMCTPUPYIOT aMNeEPMETPbI N BONIBTMETPbLI MEPEMEHHOIO TOKA.
Kpome Toro, AeuUcTByOLLNE 3HAYEHNS yOOoOHEE MIHOBEHHbIX
3Ha4YeHUM eLle N NOTOMY, YTO UMEHHO OHU HENOCPEACTBEHHO
onpenenswT cpeaHee 3Ha4YeHne MOLLHOCTU P nepeMeHHOoro
TOKa:

P=1°R = Ul



KoHoeHcaTop B Lenu nepeMeHHOoro
los 1o




_‘[ £ u=Ugycos ol KOHﬂ.eHca_TOp(? .1
| ] w=9,"9,= ¢
paBHO HATIPIZKEHHIO HA KOHIIAX nelu. Cnenona'remo,

Puc. 4.14

;’ = U, cosol. (4.26)

Bapsj| KORJICHCATODA MeHACTCA 110 TAPMOHIMYECKOMY 3aKOHY:
(= CU, cosnl. (4.27)
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g = —U_,  Co sin o —

7T
L7, Co cos (mt “+ —
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Puc. 4.15



(4.30)




Uem OonbLe eMKOCTb KOHOeHcaTopa, TeM borbLUe TOK
nepesapsaaku. 3To Nerko 0bHapyXuUTb NO YBENMMYEHUIO HaKana
namnbl Npu yBENMMYEHUN EMKOCTU KOHAEHCAaTopa

B TO BpeMA KakK corpoTtmnsrieHne KoHgeHcartopa nocCtoAHHOMY
TOKY BEeCKOHEYHO BESNKO, ero cornportuelrieHne riepeMeHHOMY
TOKY UMeET KOHEeHYHOE 3Ha4YeHNe XC. C yBeJINHEHNEM EMKOCTH
OHO ymeHbLuaeTcsq. YMEHbLLIAETCH OHO U C yBEJTINHEHNEM

CTOTh
I'IpOTl/IBJ'IeHI/Ie LIenn ¢ KOHOeHcaTopoM 00paTHO

NPOMNopLMOHaNbHO MPON3BEAEHMIO LIMKITMYECKOM YacTOThbl Ha
anekTpoemkocTb. KonebaHus cunbl Toka onepexatot no ase
KonebaHMs HanpsKeHUs Hi ™
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KATYWWKA UHOYKTUBHOCTW B LIEIWU
NMEPEMEHHOI'O TOKA




OnbIT NoKasbIBaeT, YTO JlaMna CBETUTCSH sipye NPy NOCTOSAHHOM
HanpshkeHun. CnepoBaTenbHO, 4ENCTBYIOLLEE 3HaYEHNE CUnbI
nepeMeHHOro Toka B paccmMaTpuBaemMon Lienn MeHbLLE CUIb
NOCTOAHHOIO TOKA.

OBbbACHSETCA 3TO pasnuyne ABNeHNEM CaMOUHOYKLUMNMN.

Ecnun HanpsxeHne BbICTPO MEHSIETCS, TO CUna ToKa He byaeT
ycrneBaTb OOCTUIHYTb TEX 3HAYEHMIN, KOTOPLIE OHa npuobpena
Obl C TE4EHNEM BPEMEHU MPU NOCTOSAHHOM HaMNPSXXEHUMN.

CnepoBaTeribHO, MakcMaribHOe 3Ha4YeHUE CUrbl
NnepeMeHHOro Toka (ero amnnuTyga) orpaHn4mnBaeTcs
NHOYKTUBHOCTbIO LlEenu 1 dyaeT TeM MeHbLUE, YeM DorbLue
NHOYKTUBHOCTb U YeM DornbLUEe YacToTa NPUIIOXEHHOIO
HAMPSAEHMA -CNY TOKa B LIENN, CoaepXallen KaTyLUKy,
aKTUBHbIM COMPOTUBIEHMEM KOTOPOMN MOXHO NpeHebpeyb
(puc. 4.17). [lna aTtoro npeasapuTenbHO Hangem CBA3b

MeXxay HanpsbkeHnem Ha katywke n 34C camomHaykuum B
Hewn.



Ecnun conpoTuBrieHne KaTyLKuU paBHO HYI0, TO U
HanpPs>KEHHOCTb ANEKTPUYECKOro Mosid BHYTPU NpOBOAHUKA B
nobon MOMEHT BPpEMEHU 0MKHA ObITh paBHa Hymn0. MHave
cuna Toka, cornacHo 3akoHy Oma, obirna 66l 6eCKOHEYHO
bornbLluon. PaBeHCTBO HYIO HANMPSXXEHHOCTM NONsl OKa3biBaETCS
BO3MOXHbIM MOTOMY, 4YTO HaMPSHKEHHOCTb BUXPE ;)0

HEPORAIBKISTE iEBEMeHHbIM MarHUTHBIM nonem, B KaXKaomn
TOYKe paBHa Nno MOAyIo U NPOTUBOMOMOXHA Mo HanpPaBMeHUIo
HanpPs»>KeHHOCTUN KYNOHOBCKOrO Noss =

c03aBaeMoro B MPOBOAHUKE 3apaaamMm, pacrnonoXeHHbIMU Ha
3aKMMax UCTOYHMKA U B NPOBOAAX LIENMW.

3 paBeHcTBa | =- ,}k

cnenyert, uTo yoernbHas paboma suxpeesozo rosns (m. e. 3LC
CaMOUHOYKYuU e) pasHa ro MoOyJIo U MpomueornonoxHa rno
3HaKy yoernbHou pabome KyrnoHOB8CKO20 rOJIs.
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u= Lwl, coswt = Lol,, sin (wt + 5] = U,, sin [mt + -’-‘-],

rne U, = Lwl,, — aMIIMTYAa HAaOpAXKeHUdA.



Un
(4.33)

Im'-'-‘z)z.

Ecau sBecT 0D03HaveHue
oL =X, (4.34) Puc.4.18




|/|H,El,yKTI/IBHOG conportunelsieHne 3aBNCUT OT HaCTOTbl W

[TOCTOSAHHbIN TOK BOOOLLE «He 3aMmeyaeT» MHOYKTUBHOCTHU
KaTyLwku. [lpn w =0 MHAYKTUBHOE COMNPOTUBIIEHNE PABHO

no_(X, =0).
UPéM 6L|prge MEHSEeTCs HanpsikeHne, Tem bornblue 34C
CaMOVHAOYKLUUN N TEM MEHbLLE aMNnTyda CUsbl TOKa.

KaTyLika MHOYKTUBHOCTW OKa3bIBAET CONMPOTMUBIIEHUNE
NepeMeHHOMY TOKY.

ITO conportmnelrieHne, Ha3biBaemMoe MHAYKTUBHbIM, PaBHO
npomn3BeneHunIo LIMKITNYECKON YaCcTOThbl Ha MHOYKTUBHOCTDb.

KonebaHua curbl ToKa B LENU C UHAYKTUBHOCTBLIO OTCTaOT NO
doase o1 konebaHu HanNpsXXe =~ 9 Ha
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