Lecture 12
Electromagnetic induction
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Magnetic flux
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The magnetic flux through the surface is changed when
the number changes of magnetic field lines penetrating
the surface.
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ELECTROMAGNETIC
INDUCTION

The phenomenon of EMR w=—>

The direction of the induced current
Power of induced current >
Law EMI >

Experience with coils (solenoid) =)
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MarHuT epiciHOe opHanackaH TYMbIK KOHTYP apKblfbl ©TETIH MarHuT
afblHbl ©3repreHae TYMbIK KOHTypAa TOKTbIH namga 0ony KyobiribiCbiH
aslekmpomMazHuUmMmiKk uHOykuyusi gen atavabl. langa 6onfFaH TOK
UHOYKUUSJIbIK MOK en aTtanagbl.

ONEeKTPOMarHUTTIK  MHAYKUMSA  KYObINbICbIH + Tabyfra kemeri  TureH
dapanenaiH Knaccukarnblk TaxipubenepiH kapacTblipamMbl3

(o) s

TypakThl MarHuTTI HEMECE KAaTyIIKaHbl CYpETTE KOPCETUITCHACH €TII
KOFAPBI-TOMEH  KO3FaraH  Ke3lle  TaJIbBAHOMETP/IH  aybITKbIFAHbI
OakputaHazpl. OJ1 TYWBIKTAIFaH KaTyIlIKaJa WHIYKIUASUIBIK TOK TMaija
OoNFaHAbIFBIH OLIAIpeai. TypakThl MarHUTTI >KOFapbhl KO3FaraH Ke3Jie
raJbBaHOMETP/IIH TLIIIEC] OlIp)KaKKa Kapal aybITKbICa, TOMECHACTKEH Ke3/1e
EKIHIII >KaKKa Kapail aybITKWABL. Erep MarHuTTI KbUIJIAMBIpaK Ko3raca
raJbBaHOMETD TiIIIECi KOOIPEeK aybITKUIbI.



Electromagnetic induction
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Electromagnetic induction

fiBNneHne BO3HUKHOBEHUA TOKa B 3aMKHYTOM
npoBoAsilLieM KOHType Npu U3MEeHEeHUU
MarHUTHOro NOToka NPOHU3bIiBaKOLWEro aToT
KOHTYP.

The phenomenon of the emergence of the current in
a closed conducting circuit when the magnetic
flux penetrating the circuit.






The direction of the induced current

The direction of the induced current depends
on:

Direction of the magnetic lines
Character of the change of the magnetic flux



Rule of Lenz

The resultant closed loop its induction current
magnetic field that counteracts change in magnetic
flux, which is caused by it.

JleHy epexxeci. KOHTYypAbl KUbIM 6TETIH MarHUT afbliHbI
e3repce KOHTypaa Tok nanga 6onagsl. OHbIH nanga 6onybl
KOHTYpAa MHOYKUUSAHbIH 9NTIEKTP KO3FayLubl KYLWi nanga
bonfanablFbiH 6ingipeai. MHOYKUMSAHBIH, 9.K.K.-i TEK KaHa
MarHUT afblHbIHbIH, ©3repy XblngamMabiFbIMEH aHblKTanagpbl,

JleHy epexeci: MTHAYKUNANDbIK TOK ©3iHiH, MarHUT epiciMmeH
©3iH TyAblIpyLlWbl MarHUT arblHbIHbIH ©3repiciHe Kapcbl
acep eTeAai.



The direction of the induced current

To determine the direction of the induction current in the circuit

necessary:
1. Determine the direction of the external magnetic flux lines (primary)

field (B 0).

2. Find out how the magnetic flux penetrating the circuit (increases or
decreases).

3. Determine the direction of lines of magnetic induction secondary
magnetic field produced by the induced current (In).

4. Determine the direction of the induced current on the secondary
lines, using the right thumb rule

AD, <0= B TT B, AD, >0= B TI B,
[ —
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Cijia MHIYKIMOHHOI'0 TOKA

Cuna uHOyKUuOHHO020 MOKa 3a8UCUM
Om CKOpPOCHIU UMEHECHUS
MAZHUMHO20 ROMOKA. Yem Ovicmpee
MEHACMCA MACHUMHbBIU NOMOK, MeM
Ootbuie cula UHOYKUUOHHO20 MOKA.
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The law of electromagnetic
induction.

I~ AA—? g =] AA—?

,__E ﬁl e - AD
R+ r At

=9 R AD

[ =5 '->i,-0 T vEM
R




The vortex electric field

*OQO0HUM U3 YCIOBUIL CYULECIBOBAHUA MOKA
AGACMCA HAIUYUE IJICKMPUUECKO20 NOJIA.
(One of conditions is the presence of the current
existence of an electric field)

Alternating (aunvimanst) magnetic field
generates an electric field.

Generates an electric field is a vortex.



Self-induction

< o

i;z:xp : 1
—

<

()5
—e

s "o
|l
C Q

—H



self-induction
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The energy of the magnetic
field of the current
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