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“BUBUYEHHSA 3MIHHOI'O CUHYCOIJIAJIBHOI'O CTPYMY
B KOJIAX 3 IHAYKTUBHUM TA AKTUBHUM OIIOPAMM”

Meta poboTH.

1. BUBYMTH XapaKTEpPUCTUKU 3MIHHOTO KBa3iCTALlIOHAPHOT'O CHHYCOiJAIILHOTO CTPYMY B KOJax, IO
MICTSITh aKTUBHHH Ta 1HIYKTHUBHUHN OMOPH.

2. BuU3Ha4nTH 3aJ€KHICTh 1HIYKTUBHOTO OIIOPY BiJl 4aCTOTH €IEKTPHYHOTO CTPYMY.

3. Bu3Ha4uTH MOTYKHICTH, 10 BUAUISETHCS B KOJi 3 aKTHBHUM Ta iHAYKTHBHUAM OTIOPaMHU.

Bervie
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L Ta axTuBHOTO OmOpy. AKTHBHHMIA omip Kona R MAZIJ—:F
L I I R
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akTHBHOTO omopy R, (puc.l). o
py I, (p ) U=U, cos a¥
Puc.1.
Hexaii ctpyMy y ko1l 30y/DKY€EThCS PKEPEIOM 3MiHHOI HApPYTH YaCTOTOIO ()
U=U, cosawt. (1)

3HaiieMo aMIUTITY U Ta a3y CTPYMiB Ta HAMPYT Ha BCIX AUISTHKAxX KoJa.
JudepeniiaabHe piBHIHHS, 110 OMKUCYE KOJIMBAHHS CTPYMY Ta HAIPYTH B TAHOMY KOJIi Ma€ BUIJISI:

dl
L—+RI=U, (2)
dt
me R=R"'+R, - NOBHHI aKTHBHHII OTIip KOMA, IO BKIIOYAE aKTUBHMIA OTIip KOTYmKH R’ Ta omip R,,

10 00MEeXY€ CTPyM Yy KOJIi:

L%+[(Rj +R)=U. (2a)

JIST PO3B’SI3KY DIBHAHHSA (2a) MOXYTH OYTH BUKOPHUCTAHI DPI3HI METOOM: ajreOpaidHuii, METO.I
y y Y )

BEKTOPHHUX Jiarpam Ta iH.

AJire0paiyHMii MeTO/ NOJISTa€e B TOMY, 110 MU IIIYKA€MO PO3B’ 30K PIBHAHHA (2) Y BUTIISAAL:
I=1,cos(wt—q), 3)
e @ - KyT MK cTpyMoM / B KOJIi Ta nmpukiaaeHoro Hanpyrow U . IlixcraBmstoun (3) B piBHAHHS (2)

Ta MPUPIBHIOIOYH KOC(DIIIEHTH MPH WICHAX, 110 MICTATh cos( @t ) i sin( wt ), OTpuMaeMo

I,[Rcosp+awLsing] =U,, 4)
[Rsinp+wLcosp] =0, (5)
3BIIKHA
tgp=wL/R, ne R=R"+R, - 10OBHUMI aKTMBHHIA OTIip KOJIA. (6)
1
1,=U, /[R®+(wlL)’ ]4. (7)

Bingsnaunmo, mo BenuuuHa X, = @wL , NponopiiiiiHa yacToTi @ Ta BIAIrpa€e pojb IHAYKTUBHOTO OIOPY.
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MeToay BeKTOPHHUX jgiarpam Hariasaawid. Hampyra U, mpukiamgeHa g0 KoJjia, OJHOYACHO
PO3MOJIISAETHCS HA aKTUBHOMY onopi R i Ha iHIyKTUBHOMY onopi X

Upr=IRTaU, =1loL. (8)
Hanpyru U, Ta U, xapakTepusylOThCs BEJIWYMHOIO Ta (a3oi0 (abo kyroMm ). MakcumaibHe

3HAUCHHS HANpYrW Ha akTHBHOMY omopi U, Ta iHAYKTUBHOCTI U, HOCATAIOThCA HE OJHOYACHO:
MaKCHUMaJIbHEe 3HaueHHs U, J0CsraeThCsl Ha 4YETBEPTh INEpioAy padimie, HK MakcumyMm Up. s
no0OynoBu pesyinbTytouoi Hanpyru U mo ckmagoBum U, u U, , HeoOxinHo noxatu Bektopu Up Ta
U, , CKOpHCTaBIIUCh BEKTOPHOIO JiarpaMoI0 HAIIPYTH.

IToGynoBa BeKTOpHOI Hiarpamu 0a3zyeTbesi Ha TOMy, 110 BenuuuHu Uy, Ta U; MaloTh aMIUTITY1y 1
¢dazy, a oTKe MOXKYTh OyTH TIPEICTaBIICHI Y BUTJIAAI BEKTOPiB. JJis 3pydyHOCTI OOYAyeEMO BiAMOBIIHI
JiarpamMy, BUKOPUCTOBYIOUHM Jit0o4e 3HaueHHs Hanpyr U, ta U,, AKi B /2 pa3 MEHIIE aMILUITYyJHUX
3HAYCHb.

Jlitoue 3HaYeHHs CHiH cTpyMy / OIHAKOBO SIK
B onopi R, Tak i B onopi X, . [loGyayemo BekTOp U
ctpymvy [ ma  giarpami  (puc.2) B Y TS U
rOpH30HTAILHOMY HampsMKy. Tak sik Hanpyra U p X= TL foooemm e,
chiBnanae no ¢asi 31 ctpymoM [, TO HampsIMOK
BekTopa Up Takox cHiBIAJae 3 HANPSIMKOM
BeKkTOpa cTpymy /. Bhacmimok  3akony
eJIEKTPOMAarHiTHOI THIYKIIT Harpyra Ha P
iHayktuBHocTi U, = Ldl / dt Bunepemxae no asi

cTpyM uepe3 iHayktuBHicTs L Ha xyT /2. e R=
IPHU3BOJIUTH 0 TOTO, 10 BekTop U, HampaBiIeHHI

. u, u
|

B3/I0BX BEPTHUKAJBHOI OCi BBEPX. Puc.2.

Honasmu Bektopa Uy ta U, oTpumaemo BekTop Aitouoi Hanpyru U , MOIyIIb SIKOi IOPiBHIOE:

2 2
U=\U,+U, . 9)
[MoBHwmii omip Beboro konma Z =U /I 3 (9) nopiBHioe
Z=-/R’+ XLZ , 1€ R =R+ R, - noBHuMIi aKTUBHHUI1 OMip KoJIa. (10)
[To BimoMux 3HaYeHHAX Hanpyru U , O Ji€, 1 TOBHOMY ONOpi Z MOJKHA 3HAWUTH CUIy CTpymy [ :

I=U/Z=U/|R*+(wL)’ . (11)

3 TPUKYTHHKA OMOPIB (pHC.2) MOXKHA BUHAYUTH KYT (0 , AKHi CIiBHasae 3 BUpa3om (6).

MutrteBa noTyxHicTh P(?), 1110 pO3CiFO€THCS B KOJI, TOPIBHIOE

P)=U,l,Cos(wt—-¢)Coswt, (12)
1 BXX€ HE € CHHYyCOifalbHOI BeanuuHoio (puc.3). CepenHs 3a mepioJl aKTHBHA IOTY)KHICTh, IO
BUTPAYA€ETHCS JXKEPEIOM Ha aKTUBHOMY OIIOpi, 10piBHIOE P,

P, =UlCosgp, (13)
ne U - pirove 3HAYCHHS HANMpyrd y BoibTax, [ - jitoue 3HaueHHS CTpyMmy B ammepax, Cos@ -
KOe]ilLlieHT MOTYKHOCTI, [ie KyT ¢ BU3HauaeThes hopmyinoro (6), P, - akTHBHA NOTYXKHICTh y BaTax.

Bennuunna P] = Ul Ha3uBa€THCS MOBHOIO HOTY)KHiCTI-O. IToBHa HOTYDKHiCTB CKJIQJIA€THCS 3 aKTUBHOI1

HOTYXHOCTI P, 1 peakTHBHOI MOTY>KHOCTi P, , Ika BU3HAYA€ThCS CIiBBITHOICHHIM

P, =UlSing. (14)
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Mix MOBHOIO, aKTUBHOIO, T4 PEAKTUBHOIO MOTYXKHICTIO ICHY€ CITiBB1IHOIIICHHS

2 2
P =P} +P} . (15)

JlomaTtHa eHepris, IO IOCTYIa€e B JDKeperna P
CTPYMY /10 KOTYIIKH 3 aKTUBHUM OIIOPOM, O1JIbIIIa,
HIX BiJ’€MHa €HEpris, 10 MOBEPTAETHCS HKEPETY
cTpyMy. Pi3HHIS nux eHepriii JOpiBHIOE eHeprii, |
IO TIOTJIMHAETHCS AKTUBHUM OIIOPOM KOJa
[Tnomi, po3ramoBaHi BuIle JiHIT Yacy, Ha puc.3
BU3HAYAIOTh BEJIMYMHY JOJATHOI eHeprii, a
pO3TalIoOBaHl HWX4YE JIiHII 4Yacy - BEIUYUHY
BiJl'EMHOI €HEprii.

Puc.3.

Onuc eKCHepHMeHTaJIbHOi YCTAHOBKH.

EjekTpuyHa cxeMa yCTAHOBKH U JIOCHIDKECHHS R Ly
KOJIa 3MIHHOTO CUHYCOiJJaJIbHOTO CTPYMY 3 aKTHBHUM — |
OIIOpPOM R,=200 Om Ta  IHAYKTUBHOCTSIMHU

L,=0762Tnu, L,=457-107 I'n mokasana Ha
puc.4. Ilnactuan X ocuurorpada miakIrOYeHi 10 1

JUISTHKA KoJla 3 aKTUBHUM OIOPOM, a IUIaCTHHH Y -
JI0 TUTSTHKY KOJIa 3 IHAYKTUBHUM OIOPOM.

=
O
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Puc.4.

Bukonanus podoTu.

1.BusHauuTy TOBHMH axkTHBHMI omip R’ koTymok imgyktuBHOcTi L, = 0,762 I'n Ta
L,=457-10" I'n.

2.3i0partu cxemy, 300pakeHy Ha puc.4.

3. BucraButH yactoty reneparopa / Key .

4.Bxmounty ocuminorpad 1 reHeparop. BucrtaButu ammiuiTyay reHeparopa mpHu sKii ¢irypa
Jliccaxy pO3MIlIy€ThCS HA €KpaHi.

5.Bumipstu nmanians Hanpyru U, ta U, Ha akTUBHOMY omopi R Ta iHAyKTHBHOCTI L,. Bumipsatu
Na/liHHS HANpyTH Ha MOCIiA0BHO 3’ €JHaHUX omopi R Ta iHAYKTUBHOCTI L,. BuzHauutu cuimy ctpymy 3i

criBBigHomenHs [ =U,/R.

U, -,

6.11o oTpuMaHUM JaHUM BU3HAUUTH IHAYKTUBHUH onip X, = ,ae U aL =7 RaL .

7.11oBTOpUTH MYHKTH 1-5 TUIA 1HyKTHUBHOCTI L,=0762 In, st qacToOT
200 /'y,400 Iy,600 774,800/y,1000 /y,2000 Iy,4000 /7y ,8000 7y,16000 Iy

8.IToBropuTH MyHKTH 1-6 1151 IHAYKTUBHOCTI L, =4,57 -1 073 I'n.
9. Bu3HaunTH KOC(PIIi€HT MOTYKHOCTI , TOBHY , aKTHBHY Ta PEAKTHBHY IOTYXHICTh KOJIA.
10. [loOynyBatu rpadik 3alexHOCTI 1IHIYKTHBHOIO omopy Bia dactoth X; =X, (w) ana 1BOX

3HaYeHb IHIYKTUBHOCTI Ta BU3HAYMTH IHAYKTHBHOCTI L, Ta L,. IlopiBHATH OTpuMaHI 3HA4YCHHS 3
3HAYECHHSAMH 1HIYKTUBHOCTEH KOTYIIOK, HABEJCHUX B OMHCY pOOOTH.
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KoHTpOJIbHI IUTAHHS.

CdopmymroBaTy 3aKOH €JIEKTPOMArHITHOT 1HTYKIIii.

o Take EAC caMoiHayKIlii KOTYIIKH 1HAYKTHBHOCTI?

¥ 4yomy nossirae npasuio Jlenna?

SIKi METOIM TOCIIKEHHS JIAHIIOTIB 3 aKTUBHUMH 1 PEaKTUBHUMHU oropamu Bu 3HaeTe?
Yomy B iHAYKTUBHOCTI (a3a Hanpyru Bumnepemkae Gpasy ctpymy?

[Ilo Take peakTHBHA Ta aKTUBHA MOTY>KHICTH?

SIK BU3HAYUTH KYT ¢ 3CyBY a3y MiX cTpyMOM 1 Hampyroto o ¢irypi Jliccaxy?

[Ilo Take Koe]iIieHT MOTYKHOCTI?

X NN R WD =

Jlenuy Eminiii XpucrtianoBuu (I'enpix @pinpix Ewmine) (12 mrotoro
1804 - 10 smrotoro 1865). OcHOBHI BIOKPUTTS: 3aKOH €JIEKTPOMArHITHOI
iHaykmii («3akoH JleHnay), 3TiHO SIKOTO HANpSAM IHAYKLUIHHOTO CTPyMy
3aB)KIU Take, [0 BiH MEPeIIKOopKA€e Tii Mii, KO0 BiH BUKIHKAEThCs (1883
p.); «3akoH JDxoyns w JIeHIa»: KUTbKICTh TEIIOTH, IO BHIUTSIETHCS
CTPYMOM y TPOBIJIHHKY, MPOMOpPIIHA KBaapaTy CUIU CTPyMYy 1 OIOpPY
npoBigHuka (1844).

Jixo3ed I'enpi (Joseph Henry) (1797-1878) Amepukancbkuil }isuk,
BiJoMu#l poOoTaMu Mo enekTpuli i MarHetusmy. Y 1832 pori Binkpus
He3anexxHo Big Maiikia @Dapages caMOIHAYKIiO. Y JIOCKOHAJIWB
enekTpoMarHit. Jleskumu ictopukamu ['eHpl BBaXKA€ThCS BHHAX1THUKOM

Tenerpady.




