Katbeapa cuanku

IJIAH JIEKIINN
Beeoenue 6 macnumocmamuxy. Cuna Jlopenua.

B3aumooeiicmeue moxkos. Duzuueckuit CMviCi
uubykuuu MACHUMHOZ0 NOJIA.

Fpaqbuuecxoe u306paofceuue MACHUMHO20 NOJIA.

3axkon buo — Caesapa - J/lannaca.

Ipumepvt pacuema mazHummuvix noeii:

- MAZHUMHOE nojieé nPpAmMo20 mokda,

- MAZHUMHOE NOJI€ PAGHOMEPHO OBUICYULECOCA 3aPA0a
(u3yuumo camocmoamesibHo).

Obuwas dusnka. «MarHutocTaTuka»
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BeeneHue B mariutoctatuky. Cuna JlopeHua

DyHAaMEHTaJIbHbIE CBOUCTBA YACTHUI] U TEJI:
- CIIOCOOHOCTH 00J1a1aTh MACCOU;
- CIIOCOOHOCTB 00J1aaTh A1eKMPULECKUM 3aAPIOOM.

3ﬂ€KMpOMClZHMWlel€ CUujlibl - OAHHU U3 HanooJice Ba)KHBIX B 1810)%10]0)1 (A
ITIOCKOJIBKY OHH OIIPCAC/ISA0T CYIICCTBOBAHHUEC ATOMOB.

OJIEKTPOCTAaTUKA M3Yy4YaeT YaCTHBIM CJy4ad BJICKTPOMATHUTHOTO
B3aMMOJICUCTBUSA -  B3aMMOJICMCTBUE  MEXIY  HENOJBUKHBIMU
BIEKTPUYECCKUMU 3apsjiaMu, KOTOPOE OCYIIECTBIAETCI ITOCPEACTBOM
NLEKMPOCMAMuU4eckoco noJisl.

Paznen ¢u3uky, u3ydaromyii CBOMCTBA IIOCTOSIHHBIX MarHUTHBIX
MIOJIEU, HA3BIBAECTCS MACHUMOCMAMUKOU.

Obuwas dusnka. «MarHutocTaTuka»



Katbeapa cpuanku

BeeneHue B mariutoctatuky. Cuna JlopeHua

PaccMoTpuM mpOCTPaHCTBO, B KOTOPOM HAXOMATCS 3apsabl. Beraennm
OJINH W3 HUX, 0003HAYuUM ero ¢ Ha »3ToT 3apsg AeMCTBYeT cujia co
CTOPOHBI BCE€X OCTAJBHBIX 3apsJ0B. JTa CHJIA 3aBUCHT OT BEIUYHH
3apsI0B, OT UX B3aMMHOIO PACIIOJIOKEHUS U OT TOTO, JBUXKYTCS WIIH
ITOKOSITCS 3apPsJIbI.

DKCIIEPUMEHTAMHM YCTAHOBJICHO, YTO HA BBIJCICHHBIN
3apsij] B OOIIEM Cllydae JACHCTBYET CUJIA:

F =g +qli, B]

N
V - CKOPOCTbH 3apsiia B pacCMarpuBaeMoOu TOUKE MTPOCTPAHCTBA.

N
Brelpaxkenue HaspiBaeTcs gopmynou Jlopenya, a cuna - cunot
Jlopenya.

Obuwas dusnka. «MarHutocTaTuka»
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/A /A

/A
B ¢popmyne Jlopenna J' = q F 4+ P[%I , B] JIBa CJIaraeMpIX.

[TepBoe cinaraemMoe HE 3aBHUCHUT OT
CKOPOCTH JBWKECHMA 3apsaa, |
ONPEAEIISIET KOMIIOHEHTY CHJIbI,
KOTOpas NEUCTBYET KaK Ha
JBYKYIIIUHCS, TaK W, Ha
HETIOJBVKHBIN 3apsbl. E - 510
HANPSKECHHOCTh  AJIEKTPHUYECKOTO
MOJIst, T.€. CHUJIa, JNEHUCTBYIOIIAS Ha
HETIOJBM)KHBIN EIMHUYHBIN 3apsij
CO CTOPOHBI APYTUX 3aPAI0B.

Obuwas dusnka. «MarHutocTaTuka»

Bropoe cnaraemoe
KOMIIOHEHTY CHJIBI,
BO3HUKAET TOJBKO TOT/A,
BbIJICJICHHBIN 3apsa UMEET
OTIMYHYK), OT HYJId CKOPOCTb.
Bekrop B - unoykyus maznummnozo
nonsg. MarHuTHoe IIOJE, B CBOIO
ouepeab, MOXET OBbITh CO3/IaHO B
IMIPOCTPAHCTBE TOJBKO IPH HATUYHNHU
JBUKYILIUXCS 3apsI0B.

OTpeIeIIsIeT
KOTOpast
Koraa
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F =4E +q|v, B]

N /A
VHAyKIMI0 MAarHUTHOrO 1o B Henb3s, Kak HanpshkeHHOCTh [F
ONpPEJCIINTh YePe3 CUITY, ICHCTBYIOIIYIO HA ABHXKYIIUMCS 3apsi/l.
JTa cuja, Kak caeayet u3 hopmyibl JIopeHiia, 3aBUCUT HE TOJIBKO OT
N

v A\
MOAYJICH BCKTOPOB B 141 v HO W OT MX B3daMMHOI'O PACIIOJOKCHUA.

Eciu ‘lé'\\ﬁ,To [ﬁ, ﬁ]:ﬂ, JaKe eClIin §¢0.
(1'g = q[w, ﬁ], ‘FM‘ = qusina)

M

I/ITaK, ABUKYITUCCA 3apAAbl CO3Jal0T B OKPYKAOMICM UX ITPOCTPAHCTBC
MAaramuTHOC IIO0JIC. HpI/IMep ABHIKYIIUXCA 3apAa0B — IIPOTCKAHNUEC TOKA B
IIPOBOJHHKAX. CTaHI/IOHapHI)IC OJICKTPUYCCKHUC  TOKH  ABJIANOTCA
MCTOYHUKAMU NOCMOSHHO20 MA2HUmMHo20 nojs. Takoe MarHUTHOE I0JIe
MOKHO paCcCMarpuBaTb OTACIIBHO OT JJICKTPHUYCCKOI'O IIOJIA. PEBI[CJ'I

(1)I/IBI/IKI/I - MdcHUMoOCmadmuKda.

Obuwas dusnka. «MarHutocTaTuka»
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B3zaumooeiucmeue mokos. Quzuueckuu cmvicii UHOYKUUU
MAZHUMHO20 NOAA

JIBa TOHKUX IPOBOJHUKA, IO KOTOPHIM TEKYT TOKU, MPUTATUBAIOT APYT
apyra, €ciii TOKM B HUX HUMEKT OJAWHAKOBOE HAIPaBJICHUE, U

OTTAJIKUBAIOT, €CJIM TOKH IPOTHUBOMOJOXKHBL. IJCKTPUYECKUE TOKH
CO3/Ial0T B IPOCTPAHCTBE BOKPYT C€0sl MAarHUTHOE TOJIE.

Kax obnapyscums macnumnoe none ?

a) IO BO3JICMCTBUIO HA CTPEJIKY KOMITaca (IOCTOSIHHBINM MAarHur);

0) 10 MOBEACHHUI0O B MAarHUTHOM MOJI€ IUIOCKOIO 3aMKHYTOI'O KOHTYpa
OUY€Hb MaJIbIX PA3MEPOB C LIUPKYIUPYIOIIUM B HEM ITPOOHBIM TOKOM.

O6Lwas dusmnka. «MarHutocTaTmka» 6
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B3aumooeiicmeue mokos. @usuueckuil cCMovlC/i UHOYKUUU
MAZHUMHO20 NOJIA

PaccmoTpyuMm TOBEJieHME B MArHUTHOM I10JIE IIJIOCKOTO 3aMKHYTOIO
KOHTYpa C TOKOM.

OpueHTannlo KOHTYypa B MPOCTPAHCTBE XAPAKTEPU3YIOT HAINPABICHUEM
HOpDMaJIi M K KOHTYDY, KOTOPO€ CBA3aHO C HaIpaBIEHUEM TOKa JB
KOHTYP€ MPABUIIOM MIPABOTO BUHTA. ITO NOA0HCUMENbHASL HOPMAJIb.

n MarautHoe  moje = yCTAaHABIMBAET  KOHTYD
MOJIOKUTEIbHOU HOPMAJIBIO [0 HAIIPABIIEHUIO IOJIA.

[Ipy mOBOpPOTE KOHTYypa BO3HUKAECT Gpauarouuil
MOMEHm, CTPEMSAIIUNCS BEPHYTh KOHTYD B
PaBHOBECHOE IOJIOKEHHUE.

MOI[YJ'II) MOMCHTA 3aBHUCUT OT YyITIa QO MCXKAY
HOPMAJIBbIO 1 HAIIPABJICHUCM II0JIA.

[lpu o =7m/2 MOIysb BPAIIAOIIETO MOMEHTA MAKCHMAIICH (Mm,,.)

O6Lwan duanka. «MarHutocTaTukay 7
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B3aumooeiicmeue moxos. @uzuueckuii cmvicii UHOYKUUU
MAZHUMHO20 NOJIA

Bpawarowuu momenm 3aBHCHT OT MarHHTHOTO ITOJIS.
B TO X&€ BpeMs OH 3aBUCUT U OT CBOMCTB KOHTYpA:
TUIOIIA TN § M TOKa B KOHType. I103TOMYy OH HE MOXET
CIYKUTh CHWJIOBOW XapakTEpUCTHUKOM mnonsA. (CBOMCTBa
KOHTYpa MOXKHO VYECTh 4Yepe3 €ero OunoJbHbll

MACHUMHBLL MOMEHM [ P
p,, =18n

JIMTIOJIbHBIM MArHUTHBIM MOMEHT — 3TO BEKTOP, HAIPABIEHUE KOTOPOTO
COBMAJIACT C HAIIPABJICHUEM ITOJIOKUATEIBHON HOPMAJIAd KOHTYPA.

WTak, nMeeM [Ba mapaMeTpa KOHTypa B MATHUTHOM IIOJIE - 6PAArOUULL
MOMeHm, 3aBUCSIIIAN OT , U MacHumisbiii momenm, ONpeaeIsIOIIHMI
CBOKCTBA KOHTYpA.

[Ipr onMHAKOBOM OpPUEHTAIIMM PA3HBIX MMPOOHBIX KOHTYPOB ( & = const)
JUIS1 HUX OKa3bIBACTCS OJTHUM U TE€M K€ OTHOIIICHUE

M .| P

Obuwas dusnka. «MarHutocTaTuka»
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B3zaumooeiicmeue mokos. Quzuueckuil cmMvici UHOYKUUU
MAZHUMHO20 RONA

[ToaTOMy B KauyecTBE MOAYJISA MATHUTHOW WHIYKIIAU
IIPUHUMAETCA BEJIMYMHA, PaBHAsI OTHOIICHUIO :

Macnumnaa uHOyKyusa 3TO BEKTOPHAA BEIMYHWHA, MOJYJb KOTOPOM
3ajaercs BepaxeHueM B =M, ./ p,. ,a HallpaBieHHE — PABHOBECHbIM
MOJIOKEHUEM TOJIOKUTEIILHOW HOPMAJIU K KOHTYPY C TOKOM.

EnnHnna usMepeHuss MarHuTHOW MHAyKIuu - mecia (T).

I Teciia paBHa MAarHUTHOM MHAYKIMHA OJHOPOJHOIO MOJISA, B KOTOPOM

Ha IUIOCKHMI KOHTYp ¢ TOKOM, MMEIOIIMM MAarHUTHBIA MOMEHT I A'M?,

(o o
% B -

o
J1C pYC VIARU VM AJIbHADbI bpPdlldiULLV MOMCUL

O6Lwas dusmnka. «MarHutocTaTmka» 9



Katbeapa cpuanku

B3zaumooeiucmeue mokos. Quzuueckuu cmvicii UHOYKUUU
MAZHUMHO20 NOAA

JI711 MarHUTHOIO IOJIsA, KaK M I DJIEKTPHUYECKOTO,
CIIPABEJIMB IIPUHIIUII CYIIEPIIO3UIHM:

N

Ilone ¢ macnummuou unoykyueti B, nopoowcoaemoe necxonvxumu
OBUIACYWUMUCA  3apA0aMu  (MOKaMuU), pPABHO GEKMOPHOU CYyMMe

noneti B; , nopojcoaemvix  xasxcovim  zapadom  (moxom) 6

OMOECIbHOCHU. A A
B = E Bl-

O6Lwas guamka. «MarsutocTatuka» 10
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Fpaqbuuecxoe u306paofceuue MACHUMHOZ20 NOJIA

MarautHoe 1oJjie H300pakaeTcs C MOMOIIbI0 CHUJIOBBIX JIMHUM
(JIMHUM MarHUTHOM MHYKIIMK).

Cunosvie TUHUU MASHUMHO20 NOASL 9MO MAKUe JURUU, KAcamejlbHble K
Komopbosim 6 Kax)coou mouKke co8naoaiom no HanpaesieHurw ¢
6EKMopamMu MacHUNHoOU uHOykuuu

CuioBbl€ JIMHUM JIFOOOTO MOCTOSIHHOTO MAarHUTHOIO IIOJISI 3aMKHYTHI,
a100 HAYMHAKOTCSA M OKAHYMBAIOTCSI HAa OCCKOHEUYHOCTH. MarHuTHBIC
oSl HY)KHO HM300pakaTh TaK, YTOObI KapTHUHA IOJIS JaBaja KpPOME
HanpaBJICHUS TakXe IMPEACTABICHHE O BEIMYMHE MATrHUTHOM
MHAYKIUU. s 3TOro B MecTax yBEIWYCHUS MArHUTHOM WHIYKIIUU

CUJIOBBIC JIMHUU CTYLIAKOTCS, @ B MECTaX OCJIA0JCHUA H300paKaroTCs
0oJIce peAKUMHU.

Obuwas dusnka. «MarHutocTaTuka»
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3akon buo — Casapa — Jlannaca

Toku, TeKymme 1O NTPOBOJHUKAM, CO3JAIOT B  OKPYXKAKOIIEM
IIPOCTPAHCTBE MArHUTHOE TMOJi€. Kak BBIYMCIMTL MArHMTHOE IOJI€
NMPOU3BOJBHOIO Toka? B 3IEKTpOCTATHKE: B3aMMOJICHCTBHUE TOYCYHBIX
3apsJI0OB, 3aTEM - MIPUHLMUII CYTIEPIIO3ULIMU. B MAarHUTOCTATUKE - TOT XK€
MPUEM. AHAJIOT TOYECYHBIX 3aPSA0B - MAJIBIC MPAMOJUHEHHBIC YIaCTKH
IIPOBOJHUKOB C TOKOM - 3JleMeHmbl moKa. BaxHo 3HATH 3aKOH, MO
KOTOPOMY BbIYMUC/IACTCA MAIHUTHOC 110J1€, CO3AAHHOC 3JICMCHTOM TOKaA.

JIns MarHWTHOM WHIYKIMU IIOJI, CO37aBaEMOr0 DJEMEHTOM Toka J
nmnoit dI, 6euta monmydena (bopMyﬂa

1dt.r

r’

Imo 3axon buo — Casapa — Jlannaca d B k’

O6Lwas guamka. «MarsutocTatuka» 12
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3akon buo — Casapa — Jlannaca

k - k03pUIMEHT IPONOPLMOHATBHOCTH

dl - BEKTOD, COBIIAJAIOIIAH C
DJIEMEHTAPHBIM  y4aCTKOM TOKa U
HalpaBJIEHHBIH B Ty CTOPOHY, B
KOTOPYIO TEYET TOK;

- BEKTOp, IPOBEICHHBIN OT JJIEMEHTA
TOKa B TOUKy A.

N
Hampasnenue dB: neprneHIuKyIsIpHO HIOCKOCTH,
B KOTOPOM pacrojararorcst BEKTopsl dl u r; ero
HaIpaBJI€HUE COBIAJAaeT C  HalpaBIEHHEM
[IPaBOTr'0 BIAHTA, BPAIIAIOMIECTOCS 10 KpaTyauilemMy
nyta ot dlx r.
X

B cucreme CU k' =5_” , CJIEOBATENBHO | (] Ho ]-

T

O6Lwas guamka. «MarsutocTatuka» 13
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3akon buo — Casapa — Jlannaca

ol
T ]dl3,rJ

r

Obuwas dusnka. «MarHutocTaTuka»

MarautHass WHAYKIUS SABISETCA CUIIOBOU
XapAKTEPUCTUKON MATHUTHOTO TOJIA.

Monyne dB onpenensercs kak

My Idl)\Sina
ir >

dB

- A
Ol - yTOJI MeX 1y Bekropamu dl u r.
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3akon buo — Casapa — Jlannaca.
[IpumMepsl pacueTa MarHUTHBIX MOJIEU

[Tone npamoro Toka

MmeeTcss TOHKUM, MpsMO#, OECKOHEYHO
MPOTSHKECHHBIN MPOBOAHUK, IO KOTOPOMY
Te4YeT TOK

BBIMUCINM MArHUTHYIO HMHIYKIMIO B
Touke A Ha PaCCTOSHHUU b or

IIPOBOJIHHKA.

7 A
BrIzenuM dieMeHTapHbIi ygacToK Toka dl, dl

HAIIPaBEM PaJMyC-BEKTOP FOT DJIEMEHTA
Ttoka dl B TOUKY A.

O6Lwas guamka. «MarsutocTatuka» 15



3akon buo — Casapa — Jlannaca.
[IpumMepsl pacueTa MarHUTHBIX MOJIEU

[Tone npamoro Toka

/A
OnemeHT Toka dl co3naet B Touke, A

MarduTHOE Iojie ¢ MHayKiuei dB .

Katbeapa cpuanku

o
[Tonoxenue dl Ha pucyske BbIOpaHO
IPOM3BOIEHO, BeKTop dBoT Mr060r0
apyroro dl B Touke A OyneT UMETh
ONHO M TO JK€ HaNpaBlICHHE —
IEPIEHIUKYIIIPHO TIOCKOCTH
yepTeKa.

N
ClieoBarenbHo, CIOKEHHE BeKTOpoB dB
MO>XHO 3aMEHUTH CIIOKEHHUEM UX MOAYJIEH.

Obuwas dusnka. «MarHutocTaTuka»
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3akon buo — Casapa — Jlannaca.
[IpumMepsl pacueTa MarHUTHBIX MOJIEU

[Tone npamoro Toka

Monyns dB onpenensercs dopmymnoi

Ky Ldlsina

it 7

Yrpoctum dbopmyiy, BbIPa3uB
BXOJISIIIME B HEC BEIIMUUHBI YEPE3 OIUH
IIEPEMEHHBIN ITapaMeTp — yroia Q.

dB =

JIJ1s1 5TOTO JOMOJTHUM PUCYHOK U BBEJEM
HOBBIE 0003HAYECHUH.
A
—=gsindo =~ do
r

A=rda~rda

O6Lwas guamka. «MarsutocTatuka» 17



Kadpeopa dusuku

3axon buo — Casapa — Jlannaca.
[Ipumepsl pacueTa MarHUTHBIX MOJIEU

[lone npsamoro Toka _ Py Idlsina

it

b rdo bda
y — , dl =— — 3
SIna sind sin” o

dB

B utore nmor-

i ‘ .2
I’ ~Sna sin a
dB -

o1 b? sin’ a

OKoOHYATEJILHO IMOJIYHHIIN BBIPAKCHHUC!

dB =&I—Sina da
4 b

O6Lwas guamka. «MarsutocTatuka» 18
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3axon buo — Casapa — Jlannaca.
[Ipumepsl pacueTa MarHUTHBIX MOJIEU

[Tone npamoro Toka

dB =&I—Sina da

4t b

JI714 BCEX BJIEMEHTOB TOKA yroJl @ U3MEHsSIETCA B npeeax or 0 1o 7T.
[IpouHTErpUpPYyEM B 3TUX MPEAECIIAX MOTYUEHHOE BEIPAKEHUE:

T

Mo 1
4w b

Takum o0Opa3oM, MarHuTHass WHIAYKIHAS ITOJS
IPAMOTO TOKa ONPEIAEIISETCS BIPAKEHUEM

O6Lwas guamka. «MarsutocTatuka» 19
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3axon buo — Casapa — Jlannaca.
[Ipumepsl pacueTa MarHUTHBIX MOJIEU

MarHmTHoe none paBHOMEPHO ABWXYLLErocs 3apaaa

N3YUUTh CAMOCTOATEJIBHO!

O6Lwas guamka. «MarsutocTatuka» 20



