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Посмотрите лекционные демонстрации 
1.  Опыт Эрстеда со стрелкой. 
http://www.youtube.com/watch?v=F4JL2vvYd8c 
2.  Опыт Эрстеда с рамкой. 
http://www.youtube.com/watch?v=PSrP8084urk 
3.  Взаимодействие параллельных токов. 
http://www.youtube.com/watch?v=g37PEIxgCVs
[image: ]Посмотрите лекционную демонстрацию. 
Магнитное поле токов различных конфигураций. Силовые линии магнит-
ного поля.  http://www.youtube.com/watch?v=xPic6xzv6wc 
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Посмотрите лекционную демонстрацию.
Тележка Эйхенвальда (Сила Ампера). http://www.youtube.com/watch?v=YBiWiNcLQQI
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Посмотрите лекционные демонстрации: 
1.  Закон Фарадея. Гибкий контур.  
http://www.youtube.com/watch?v=JbYaeOYOMTQ 
2.  Вихревое электрическое поле. Включение - выключен
http://www.youtube.com/watch?v=XccVfkMxjZ8 
3. Перемещение проводника в магнитное поле.  
http://www.youtube.com/watch?v=xZjBqwXxiRw 
4.  Закон Фарадея. Потокосцепление.  
[bookmark: _GoBack]http://www.youtube.com/watch?v=OnoA59bW_XI 
[image: ]
[image: ]


[image: ]
[image: ]
[image: ]







[image: ]


image3.png
§45 Pacuét varnutuix noaeit. 3akon buo-Casapa-Tlanaaca
45.1 3axon Buo — Casapa ~/lan1aca

B 1820 roay (hpasuyscxinnat yuensn Biuo, Casapow w Jlannacow Geur yera-
HOBIeH 33KOH, [I03BOIAOWLIH ONPEICTHTS MATHHTHYIO MHAYKIio dB nons, cosga-
BaeM0ro SrenexTo Toxa. 1102 EMEHTOM TOK HOHHNIOT NpO3BEneHHE ToKa / Ha
anemenT LnHsl dl NPOBOZHMKA.

Io 3axony buo — Casapa — Jlannaca usaykuns dB MAFHMTHOrO Hois, co3fa-
BAEMOTO eMeHTOM Toka Jd] B NPOMIBOMBHOM TOUKE A, ONPEENAETCS BEPEAKEHH-
b

as.1)

B cxansprow suze:
pou_Idlsina
ap= bl S s2)
T G~ YTON MEAZY HANDABICHISNII YICNEHTA TOKA H PAIHYC-BEKTOPA 7, HAYILETD
T 3neweHTa TOKA K TouKe, B KOTOpOFi ONpEIETETCH Hit-
aysans (puc. 45.1)
Asanorwusie (OpMYIS MOAHO sammcars s
~HANPTAEAHOCTH MATHHTHORO 10T

oy
di (45.3)
s ¢
Idisina
Pucyaor 45,1 an - 1218 s

Marsiroe noe 1500 TOKa MOKET GBITs BHUHCIEHO KaX BEKTODHAL CyMME
O, CO3IABACNBIX IEHTAPHBINH YUCTKANH TOKOS:

B=[aB
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Ecm MarauTHOE N0JI¢ C03aeTes CHCTEMOI TPOBOAHHKOB ¢ TOKOM, TO HHAYK-
LS PE3YABTHPYIOWErO 1o B 1000 €ro TOUKE TAKKE PABHA BEKTOPHOH cymme
MHAYKLME MATHUTHBIX [10/1¢H, CO3/1aBACMBIX KXIM TOKOM B OTACABHOCTH:

B=B +B +.+B, (45.5)

JaHHOE YTBEPAACHHE HOCHT HA3BAHHE NPHHLIMIA CYTICPIIO3HLIH 1101eH.
3axon buo — Casapa — Jlaiiaca npumensior 11s pacudra noneii, cosnasae-
MBIX [POBOJIHHKAMH NPABHIBHOI reoMeTpHuecKoii opMsl B Bakyyme.

45.2 lpumepst pacuéma maznumusix noaei

1. MarsuTHOE 11071¢, C031aBaEMOC OTPE3KOM NPOBOJHHMKA C TOKOM

> B=M(cosul —cosa, ). (45.6)
4nr,
h‘, _ Vrast o) # oz 0003HauCHs! HA puc. 452, 1y — xpammue_e pac-
! ' CTOSHHE OT NPOBOAHMKA 10 ToukH. Bexrop uuaykumu 5 nep-
HCHAHKYISPCH ILIOCKOCTH YCPTEAQ, HANDABICH K HAM M, 10-
3TOMY, H30OP&KEH TOUKOI.
Y JL1st GECKOHEUHO JIHHHOrO NpoBOAHMKA (1, << /, [ — amm-

Ha NIPOBOIHUKA) MOKHO CunTats, uto o =0, oy ==. Toraa:

Pucynox 45.2
o/

230}

N (@5.7)

rAe 7, — PAacCTOSHME OT NPOBOJHMKA C TOKOM J0 TOUKM, B KOTOPOii onpeaensercs
MArHHTHA HHAYKLAA.
Ananoruusyio GOpMYJTy MOKHO 3aIMCATs 18 HANPIAEHHOCTH MArHUTHOIO
nos:
!

H= N 45.8
T 45.8)
2. MarHuTHOE 1101¢, CO31aBaEMOE KPYTOBBIM TOKOM HAa €r0 OCH.
2
B= L N (45.9)
2w =2

R — paauyc BUTKA, X — PACCTOSHHE OT LEHTPA BHTKA J0 TOUKH A, PACIIONOKCHHOMN HA
0CH KPYTOBOTO TOKA.

AHanoruusyio GOpMyJIy MOAKHO 3aIMCATH 18 HANPIAEHHOCTH MArHUTHOIO
noss:

2
=R - (45.10)

2AR? =¥
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EC.1i MArHHTHOC HIOZC CO3AACTCA CHTEMO NPOBOAHIKOB € TOKOM, TO HHAYK-
LR pe3YISTHPYIOETo 10T B 0G0l €ro TOKE TAIGKE PASHA BEXTOPHOT CywME
YKL MATHITHBIX HO1EH, CO3ABAENBIX KA TS TOROM 5 OTICTSHOCTH:

BeheBe.cB, @55

JIaHHO Y TCpAIeHHE HOCHT HASSAHIHE IDHLLAIA CYTEPTONLIN Honei
3axon buo — Casapa — Jlaniaca npiensior Ui pacaéra nonei, covaasae-
MBIX TIpOSOIHKaNH IpaBILTSHOTireoNe TpiecK Ot (OpNst B BaKYYNe.

452 Hpuseps pacuémasaznumusex nozei

1. MarsuTHoe 1o, CO31A58€NOE OTPESKOM HPOBOTHUKA C TOKOM

Bol (cosq, —cosat,) (45.6)
£

Vet o u oz oBosnauenst wa puc. 452, r — xparaaiimee pac-
crosume ot mposomHiKa 10 Tousw. Bextop unaykuuu § nep-
HEHIMKYIAPEH IIOCKOCTH HEPTEAR, HANDABICH K HAM H, 10~
10My, 130GpAEH TOUKOM

JLis GecKoHedHo ATHHHOTO nposozHKa (7, << /, [ -
" pOBOAHIKE) NOKHO CaTaTS, 4T 0y =0, 0y = 7. Toraa:

Pucynox 452
Bl @s.7)
2mn

Te 7, ~ PACCTONHME OT IPOSOZHIKA ¢ TOKOM 0 TOKI, B KOTOpOH OIpEAEISCTCH
e
AHAIOTINHYI0 (BOPNYIY NOKHO SATIHCATS IS HAIDEASHHOCTH NATHHTHOTO
noas:
:

H @s58)
2n
2. MarsiTHoe Home, C03/85AEM08 KpYFOBBIM TOKOM HA €rO OCH.
2
bo!R
e 5.9
P

R~ anyc BHTKE, ¥ ~ PACCTOSHIE OT LEHTPA BITKA 10 TOKH A, PACIOTORCHHOT Ha
oci kpyrosoro Tok.

AHaIOrIuyi0 (BOPNYIY NOKHO SATIHCATS A1 HANDEASHHOCTH NATHHTHOTO
noas:

V3

5.10)
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TIpit x=0 noyN BHPEKESHIE 18 PACAETA HAIVKIINA B LEHTPE KPYTOROFO.
oxa:

B @s.11)

2R

Hanps8HHOCTS MATHITHORO HOH B LCHTPE KPYTOBOFO TOKa:

@s12)

3. MarsTHoe 1OIE COMEHONIA KOHEUHOT ATHHSL.
Conestomn npeactasier coGoli nposos, asursif Ha Kpyrsit WA APHYE-
ccii xapsac. Ha puc.45.3 noasaso cevewte conenowsa. Bayrpn conesowsa
‘ampannere ntyxuyn B eoananact ¢ mampannemvies ocH,
HiayKiis MATHHTHORO 1035 & NPOIIB0BHOM TouKe A, Aexatieli Ha €r0 oci
‘coeHOM 1A KoHEaHOM AL paCCHITIBACTCR 10 BopNye:

,nT’"(mm. —oosay), @s.13)

ol v

[~ % raen

~ UHCIO BHTKOS Ha AUMMLY ATHHS CO-

1
nesonza (wioTHOCTS HANOTRH);

) M 013 ~ YFIS, 00 KOTOpSINH K5 TOWKH A BHTH
Pucynox 45.3 KOs conenonza (pue. 45.3).

Hanpsi&HHOCTS MATHUTHOTO 1013 & PO~
‘501840 TOUKE Ha OCH COTCHOIA KOHEUHOF LTE!

" %(msalfmsali, (45.14)

Ecaut /5> R, 10 conesoia cuntactes Geckoneuno s [Lis Geckoneuso
JUHHOTO COTEHONIA o)

Bepgln. @s.15)

CooTBeTCTBCHHO, HANPAEHOCTS MATHATHOTO HOTA BHYTPH GecKOHEHO
T ——

H=lIn. @s.16)
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§47 JleficTBIE MATHTHOTO NOAS HA POBOAHNK € TOKOM

47.1 3axon Aunepa

OGOGLLUHB 3KCIICPHMEHTAbHEIE JAHHBIC 10 UCCIEAOBAHIIO ASTICTBHS MArHHT-
HOFO 0T HA PAvIiuHbIE IPOBOIHHK ¢ TOKOM, AMIep yCTaHOBI, uIO cuta dF , ¢
Komopoii swaznumnoe noe Oeiicmeyem na aevenm moxa, pasna oexmopnony

npoussedenuto s1emenma moxa Idl na maznumnyio undysuuio B.

1 dF =1dl x B, (47.1)
7, g
. dF = IBdlsin o, (47.2)
dF
ot Ife O —Yrol MeKIy HANPABIGHHEM TOKA U BEKTOPOM Mar-
HuTHOI MHayKuMH B (puc. 47.1).
Pucyok 47.1 H = §
anpasienme cutbl dF ONperelsioT 0 Hpasiy Bek-
TOpHOro npoussexenus. Ha NpaKTiKe ualle NPHMEHSIOT Mie-
MOHHUECKOE NPABILIO J1EBOli PYKH: €CTi PACHOIOKHT J1a- H
JIOHB J1€BOIi YK TaK, 4TOGEI BEKTOp MarHHTHOIN MHAYKLIH
BEXOJIT B JIAZOHE, A UTHIPE BEITAHYTHIX MAThIA PACIIOIO-
AHTh 10 HANPABIEHIIO TOKA, TO OTCTABIEHHbIi Ha 90° 4
GOIbLIOI NATEN YKAKET HANABIEHHE CITBL, AeiiCTByomeil
HA IPOBOZHHK C TOKOM B MArHUTHOM r01e (pic. 47.1). 1

ECH NIPOBOHHK HMEST KOHCUHBIC PA3VIpl, TO PucyHok 47.2
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Hpuseper:
1. Ciia, 2efiCTBYHOLIAs HA IPSMOTHHEIiHBII IPOBOHIK C TOKOM B OZHOPOHOM
MarHTHOM noze (pitc. 47.2). [Ls oasopoaroro o B = const.

F =IBlsina, (47.4)
I1e [ — LUHHA IPOBOAHIKA.
0 — YTOI MEHKILY HANPABICHHEM TOKA H BEKTOPOM MATHHTHOI HHAYKLUIH.
2. Cita B3anMozeliCTBIS ABYX GECKOHEUHO JUIHHHBIX IPSMbIX TOKOB (pic. 47.3).

113 ou1biToB AMIlepa CA€AYeT, uTo

— NAPAIEIBHbIC TOKH OAHOIO HANPABICHIL IPHTAIUBAIOTCS:
— HapaLIebHbIe TOKH NPOTHBONOIOKHBIX HAIPABICHUI OTTAI-
KHBAIOTCSL.

N 1,1
Fa %/. (47.5)

MOoskHO N0Ka3aTh, 4TO Ciia Fay, ¢ KOTOPOIl nepsbili Tok
Pucynok 47.3  nejicryer Ha BTOPOIi, paBHA i POTHBOINONIOKHA CHe Fla, € KO-
Topoii BTOPOI TOK AeficTBYeT Ha nepBbili.
Cita, 2eliCTBYIOMIAs HA eMHMLY LTHHEI POBOHHKA
F_whbh
o2

F

(47.6)

Ha ocrosammm dopyyzst (47.6) ZaeTes oNpeleleHHe eXMHHLb! CHIb TOKA —
awiiepy.

AMnep = M0 CUIA MAKO20 HEUIMERAIOUE20CH MOKA, KOMOPbI, NPOXO00S
10 08YM RAPAANETHHLN RPAMOTUHEIHbLY NPOGOOHUKAN GECKONCUHOR OTuMbl U
HUMMOJICHO MAT020 KPY206020 Ceuenus, pacnoioxcennvin na paccmosnuu 1
00uH om 0Py2020 & GAKYYMe, GHIIBIEWT bl MENCOY IMUMU NPOSOOHUKAMU CUTY
ssausodeiicmeus, pasuyio 210~ H na kasicoviii memp d1unst npogoonuxa.
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noToK @ tepes aMKNYTHii KOWTYD pasei
NpOM3BEEHINO MATHHTHON MHIYKINH 11018 B Ha IIOUIATh MOTIEPEUHOTO
Cedenis KOHTYPA S W KOCHHYC YIa G MEAKAY BEKTOPOM MATHHTHON
HHIYKUMH 3 HOPMATHIO K IOBEPXHOCTH KOHTYPa:

d=BScosa. (3.18)
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TOK B [IPOBOJHHKE I10CTOsHHbIM (/=cOnst). TO
A=IAD=[(Dy- D)), (47.7)

11e AD =D, — {) — H3MEHeHIe MATHHTHOTO 0TOKA.

§48 Marnmib

oenT. KOHTYP € TOKOM B MAHUTHOM

48.1 Maznumnuiit momenm

Maznumnein mosenmon (p,) niockozo samxnymozo Konmypa ¢ moxos I

HA3BIGAEMCS GEKMOPHAA BUNUECKAN GEAUUUNG, UUCTENIO PAGHAN NPOU3GEOENIIO
moxa I na nrowads konmypa

B, = RIS, “8.1)

I 77 — eAMHUHBI BEKTOP NOJIOKHTEIBHOI HOPMATH K HOBEPXHOCTI, OFpaHIEH-
Holl 3TiM KOHTYpoM. [loIOKHTEbHOIl HA3BIBACTCA HOPMATD,
HaNpaBIIeHIe KOTOPOI CBA3AHO C HANPABIEHHEM TOKA B KOHTYpE
NIPABILIOM NIPaBOro BiHTA. [103T0MY BEKTOp B, HANPABIEH Nep-

3=

HSHAMKY.IPHO ITIOCKOCTH KOHTYPA TaK, 4TO 3 €10 KOHLA TOK B
KOHTYPE BHSH HAYILIM IPOTHB 4aCOBOl CTpe:iKit (puc. 48.1).

1
n]=A-N,
lp]=aw Pucynok 48.1

MarHUTHBIM MOMEHTOM ONPEAIAETCA KAk N0ie, CO31aBa-
MOE KOHTYPOM, TaKk H [10BEIeHHE KOHTYDA BO BHELIHEM MArHUTHOM T1071e.
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47.2 Paboma, cosepuiaemas npu nepemerieHu npoEOOHUKA ¢ MOKOM

/
7e Beo
. F
L ds
dx|
Pucynok 47.4

6 MACHUMHOM no.ie

PaccmoTpuM uenb ¢ TOKOM, 00pa3oBaHHYIO HEIo-
JBHKHBIMM IIPOBOJAMH M CKOJIb3SLUMM 110 HUM T1OJBHIK-
HbIM IIPOBOJAHMKOM UIHHOI [ (puc. 47.4). Llens Haxoaut-
sl B OZHOPOAHOM MarHuTHOM noze (B = const), Hanpas-
JIGHHOM IIEPHEHAUKYISIPHO K ILUI0CKOCTH ueprexa. [lo
3aKOHY AMIIepa Ha NPOBOJHUK AeCTBYET CHila, KOTopas
cosepuiaer paboTy 10 NepeMeLeHHIo IpoBoaHIKa. Eciu
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§50 Ipderr Xoana

EC1u Memaiiunecxyio naacmunxy, 600:to Komopoii mesem nocmosumusiii
JrexmpuecKuii MOK, nOMECUMY ¢ nEPRENOUKYIAPHOE K Neil Maznumnoe noae,
M0 MECOY 2pansI, NAPALTEIBNBLIU HANPACTENUSI MOKG U MO, GO3NUKAEM
pasnocmy nomenuuaios.

310 sBieHue 610 0GHapyskeno J. Xowtow s 1879 roay i nassisactes -
exrou Xouua.

Beauuuna passocti notenunaios U 3asi-
CHT OT TOKa [, HHAYKUMH MArHUTHOTO nois B 1
TOJMHHEL ILIACTHHKH b:

=

B

Un =Ry (50.1)

1] ? e Ru-noctonuan Xoxra. Ee anavenne n wax
OIPEAEISIOTCS PHPOLOI MPOBOHHKA.
4 Hanpaienns MarsutHoii unykuwn B, to-
4 ka [ ykasanel Ha puc. 50.1. OZHOIl U3 OCHOBHEIX
npuani Shdekta Xowia sABISETCS OTKIOHeHHE
HoCHTerell 3apsila, ABMAYILUXCS B MAPHHTHOM
noze, nox Aeiictenen cisi Jlopenua. Haboza-
ercst adext XoLia BO BCeX NPOBOAHHKAX M 110-
JIYNPOBOJHHKAX, HE3ABUCHMO OT MATEPHATIA.

JUIs METAILIOB  NPHMECHBIX NOMYIPOBOL-
HUKOB € OZIHIHM THIIOM [IPOBOANMOCTH HOCTOAHHAS
Pucynok 50.1 Xouura paska:

=

. (50.2)

rie g -—3apan
1 — KOHUEHTpALLS HOCHTEel] TOoKa.
ekt Xoiia sABIseTCs OIHUM H3 SPEKTUBHBIX METOOB HCCIEOBAHMS
HocuTelell 3apsta, 0COBRHHO B 101y IPOBOAHHKAX. OH N03BOISET OLUCHHBATS KOH-
LeHTPALINIO HOCUTEAeH H ONPEAEIATS UX 3HAK, CYATH O KOUUECTBE Ipieceli B
LO:IYIPOBOAHHKAX H XapaKTepe Xiniueckux cassell. Kpove storo addexr Xoia
IDUMEHSETCs 17151 M3MepeHHs BeIHUMHb MArHUTHON MHAVKLMM (1arunku Xoria).
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nonokuTenbHOrO (¢>0) H OTpHUATENBHOrO (¢ <0) 3APSOB NOKAAHEI HA
puc. 49.1.

Citra JlopeHua Hanpasiena BCEraa MEpUEHANKYIAPHO CKOPOCTH ABHKEHHS
3APSKEHHOI HACTHLbI H COOGLIAET eiil LeHTPOCTpeMHTEIbHOE YeKopetie. He i3vie-
Hsist MOZYIsl CKOPOCTH, & JIflllb H3VEHsis €€ Hanpasienite, cita Jlopenua He cosep-
LgeT PAGOTHI 1 KHHETHUECKAs SHEPIItsl 3APKEHHON YACTHLE! DIt ABHKEHIH B Mar-
HUTHOM II0JIE HE H3MEHAETCA.
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§49 Cuua Jlopenua

MarHuTHOE 110le AeiCcTBYET Ha OTAbHbIE JAPSKEHHbIE YACTHILbL, ABIKY LI~
ecsi B MarnuTHoM nonte. Cuta F, feficTsytoltas Ha S1eKTPHUECKHUiT 3apsi, ABIKY-
wmiics B MarHHTHOM 1o, Hassisaetes curoi Jopenya. Ciuna Jlopenua paceuntsi-
BaeTCst 110 hopyyIie:

F, =gqoxB. (49.1)

Moy ciutet Jlopettua pase:

", =qBusina. (49.2)

IIe g - 3apA YacTHLLBL;
B — MHyKLUWs MrHUTHOTO 10715, B KOTOPOM JABMGKETCS 3apiiL;

¥~ cKOpOCTS 3apsiza; 7
o — yroa Mex1y sektopayu B B. y
Hanpas:ienme ciist JlopeHLa onpeseitsiercs o npasu- z =

1y BeKTOpHOrO npow3Benenis. Ha IPAKTHKe MOKHO HeIIOTs-

30BATH NPABIIO JIEBOM PyKH, IPH STOM HALO YMHTHIBATE v F

3naK 3apsa. U8 OTPHUATEHEIX UACTHL HANDABICHHE CH- E

bl MEHSIETCS Ha IPOTHBONIONIOKHOE.

Pucyok 49.1

Bsanviie pacniosioenia sextopos 3, B n F, am
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SrecTpnsecrs nparvern 2018 |
MarHeTukKu — BEIECTBA, CIIOCODHBIE oA AC€MCTBHEM MAarHUTHOTO E

nonsa lTpI/IOGpeTaTB MarHUTHBIH MOMEHT, T. €. HaMarHM4uBaThbCs. Besikoe
BEIIECTBO ABJIACTCA MarHETUKOM. Mamel‘mcn, TIOMEIIEHHbIE B MAarHUTHOE

ToJie HaIl'pﬂ)KéHHOCTBIO H, n3-3a B33.PIMO}I€I>‘IC’TBHH MarHuTHOro 1ojs C

p oBme

D3JIEKTPOHAMH BEILECTBA U3MEHAOT MAarHUTHYH0 HWHIYKIHIO E N3menenue
MarHUTHOH WHAYKIWH TpH BHECEHHMHM MarHeTuka B II0JI€ 3aBHCHUT OT
CBOICTB BEIIECTBA.

Hamaran4eHHocTh - BEKTOpHasA ti)mm[ecxaﬂ BEJINYHWHA,
omnpeznensaeMas MarHUTHBIM MOMEHTOM €U HHIIBI 00bEMA MATHETHKA:

J=L L (321)
Vv Vv
e P=Y P,, — MarHuTHbIii MOMEHT MAarHeTHKa, PaBHbIi BEKTOPHOI

CyMMe MarHUTHBIX MOMEHTOB OTeNbHbIX MOJTEKYIL.

OTHOCHTe/IbHASI ~ MATHHTHAas  NPOHHIAEMOCTH [I  paBHa
OTHOLICHHIO MarHUTHOI HHAYKUNK B B BELIECTBE K MAarHUTHOW HHAYKLIUK
B BaKyyMe By IpH OMHAKOBBIX HAMPsUKEHHOCTSAX MarHUTHBIX moneit F:

(3.22)

rme u — 663pa3MepHau BEIHWYNHA, 3aBUCHALLAs OT MaTE€pHalia BELIECTBA.
OTHocuTenbHAs MarHUTHAs TIPOHUIIAEMOCTE BaKyyMa u=1

Size: [8.26 % 11.69 in]

Taco cros: 74

sHIa 115 1 T pycakwit

AU 2 L s
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BO3HHKIAS SAC HA3BIBACTCH 3IEKTPOABHAYILEH CIION IEKTPOMArHHTHOI
usayKwH €. ECIH IPOBOAKUK 3AMKHYT, T BOHUKAET TOK, KOTOPbIi HA3bIBAIOT

unoyKyuonnbLM.
DJIc FEKTPOMATHHTHOH HHIYKUHH NPOTOPLHOHATEHA CKOPOCTH H3MEHEHHs Mar-
HHTHOTO 110TOK2, IPOHH3BIBAIOLLIETO KOHTYD.
do

— 52.1
Z (52.1)

I1pit 3TOM HECYLIECTBEHHO, HeM BBI3BAHO H3MEHEHHE MArHHTHOIO OTOKA, 310
MOZKeT GbITb AelOPMALLIL ITH [IEPEVELIEHIe KOHTYPA BO BHEILIHEM NOJIe, HTH H3ve-
HetHe MarHHTHOrO IO BO BPMEHIL.

Buipaettite (52.1) HassisaeTcs 3ak0HOM (Dapazest s 1EKTPOMArHHTHON M-
AyKui. 3HaK « - » BBeZeH B GOPMYLy B cooTBerCTBIH ¢ npasiiom Jlenua. [pasu-
110 Jlenua:

HnoyKuuonnbiii mox useem makoe HRpasaeHUE, ¥MO CO30ARNBIL UM Ma2-
HUMHBL NOMOK NPOMUGOONCMEYen UIMEHEHUI0 MAZHUMNOZ0 OMOKG, 6bI36a6-
we20 3mom uHOYKUOHHBIE MOK.

EciI 3aMKHYTHIi KOHTYP COCTOHT i3 N 110C1eX0BATETEHO COEIMHEHHBIX BUT-
KOB (HANIHME, CONIEHOM), TO 3AKOH EKTPOMATHHTHOI HHAYKLMN 3AIHCHBACTC
carenyiowM 0GpazoM:

dd _ d(No)

-N— —,
dt dt

Bemmunity ¥ = N HA3BIBAKT NOAHBLM MAZHUMHBLN NOMOKOM WIH 1OMO-
Kocuennenue. C yueToM 310r0:

av

(522)
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§52 Du1eKTPOMATHNTHAS HHAYKLMS
52.1 Aarenue snexmposuaznumnoii undysuuu

SlBIIeHue 31eKTPOMArHITHOI HHYKIUAH OTKPBITO B 1831 roxy M. dapazeen.

DekmposaznumnOl UHOYKUUEN HA3BIGAEMCH AGTEHUE GOIHUKHOGEHUS
IEKMPOVGUINCYILER CUTbI & NPOGOOINEN KOHIIYPE NPU TI0GOM UIMEHEHUN Maz-
HUMI020 HOMOKG, NP OHUIBIEAIOLE20 SMOM KOHMYP.
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Iorokocuenienne V¥ - CymMmMa BCEX MAarHMTHBIX TMOTOKOB,
CUEMIEHHBIX C KakIbIM BUTKOM KOHTYpa (B Cly4ae, eCliMi BUTKH KOHTYypa

pa3HOi MIOWAaau), WIM TPOM3BEACHHE 4YHCIa BUTKOB KOHTYypa Ha
MarHUTHbI IPOTOK Yepe3 OAMH BUTOK:

N
V=30, =

i=l

(3.26)

rae N — 4uCIO BUTKOB B KOHType, {, — MarHUTHBIH MOTOK 4epe3 OAMH
BHTOK KOHTYpa.

"Hj.lyKl.lllSl B NOCTOSHHOM MArHHTHOM I10./1€ TIPOMCXOANUT 3a CYeT

ABHUIKCHHUA MPOBOJAHHMKA B MOCTOAHHOM MArHUTHOM 1OJIE B:

(3.27)
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WUnaykumsi B lepeMeHHOM MArHHUTHOM 110J1€ NPOMCXOINT 3a CYeT
M3MCHEHHMS MArHUTHOTO TOTOKA, BBI3BAHHOTO H3MCHEHMEM MAarHMTHOrO
nonadB :

g =-N3, (3.28)

rae §— naomaas NPOBOAHMKA (KOHTYpa).

IlpaBuio JleHua: MHAYKUMOHHBIH TOK B KOHTYpEe MMEET TaKoe
HarpaBlICHHE, YTO CO3JaBACMOEC MM MAarHMTHOE MOJE MPOTHBOACHCTBYET
M3MCHEHHIO MATHUTHOTO MOTOKA, MPOHM3BIBAIOILETO KOHTYP.

Buxpegvie moxu (tokn ®yKo) — 3TO TOKH, MHIYUMPOBAHHBIC B
MACCHMBHBIX CIJIOIIHBIX MPOBOJHMKAX, TMOMCUICHHBIX B TEPEMEHHOE
MarHuTHoe mone. JIMHHM 3TOro Toka 0Opa3syloT 3aMKHYThIe BHXpPEBBIC
miHun. Tokn Dyko Takxe NOAUNHAIOTCS npaesuy Jlenya.

CaMOMHIYKUMS — M3MCHEHHC TOKa / B KOHType M3 1 BHTKOB,
MPUBOAALICE K M3MCHEHHIO MATHUTHOTO MOTOKA YEPEe3 KOHTYP:

®=LI (3.29)

M BO3HHKHOBCHHIO MHIYLHMPOBAHHOTO B KOHType Hampskenus (D1C
CaMOMHIYKLNH):

o_de_dan__, d (3.30)
dt dt dt
rac L — KO3p(HUIMEHT NpPONOPUHOHATEHOCTH WM HHIYKTHBHOCTB

koHTypa. dopmyna (3.30) cnpaBeannBa, eCaM KOHTYP HE MEHSACT CBOK
TEOMETPHYECKYH0 KOH(HIYPALHIO U HHIYKTHBHOCTb HE 3aBHCHT OT TOKA.
WHAIyKTMBHOCT KOHTypa B OOWIEM Clyyae 3aBHCHT TOTBKO OT
reOMeTPHYECKOH  (JOPMBI  KOHTYpa, €ro pa3MepoB M MAarHHTHOI
TINOHUWUITACMNMOCTH TOU CNDECTTRI RKOTONDOWM OH HAXYOTTUTCYS




image20.png
32 CAMHHUY MHAYKTHBHOCTH B LUKl IPHHUMACTCS MHAYKTHBHOCTB Takoro 1po-
BOJHHMKA (KOHTYpa), Y KOTOPOIO IpH CHiIE TOKA B HeM | A BO3HHKAeT CLEILICHHBbII ¢
HUM nmnuﬁ nporok ‘¥, pasusiii | B6. Ity enunnuy Haseisaiot reupi (I'n).

[L] ——l'u (renpu).
MHIYKTHBHOCTH MOKHO PACCUHTBIBATH HA OCHOBE F€OMETPHH IPOBOIHHKA.

Tlpusep. IHAYKTHBHOCTh GECKOHEUHO AMHHOIO coleHouaa (puc. 53.1) paccumntsi-
BaeTcs 10 caeaytouweii hopmye:

L=pounSI = poun’V, (533)  [Re0Se00000000C
fmrmimimimemimm et d
2
i L=w, (53.4) l ........

N Pucynox 53.1
rae n= T = ILIOTHOCTb HaMOTKH} N = 4HCII0 BHTKOB CO-

JIeHOMAa, S — IUI0WAb [I0NIEPEYHOro CeueHns coneHonaa, IS =V — obbém coneHon-
Aa.
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BrinloueHHe 3/1eMeHTOB, 00.1a1aK01HX HHAYKTHBHOCTbIO:
- nociedosamebHoe
n
Lgn=L+Ly+--+L, =YL,

‘obut
i=l

-napauiieivHoe
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HuayKTHBHOCTD COJIEHOMIA:
2

L=pp,” (3.33)

I
TAe Ly — MarHuTHasg TMOCTOAHHAA; [ — MarHuTHasg TMpPOHHLACMOCTh
CCpACYHHKA, 7 — HYHCIO BUTKOB COJICHOMAA, S - NI0Waap CCHYCHUA
CoJIeHOUada.
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8§55 Jneprust MarHuTHOIO NOJs

EC/H 3aMKHYTb IepeKciiouaress /7, T0 10 Leni, u300paKeHnyio Ha pic. 55.1,
lOTeHeT TOK, KOTOpbIli CO3MAT B KaTylike (COTEHOMIE) MarHuTHOE noie. Eciu
PA3OMKHYTH IIEPEKIIOUATEb, TO MEpe3 CONpOTHBICHHE R Gyier Teus yGsisarowuii

L TOK, NOAXEp/KHBAGMBII BOSHUKAIOWEN B COTEHOWZE 3AC
CaMOMHIYKLIIL.

PaGora, cosepliaeMas B el 3a BCE BPeMs, B Tede-

Hie KOTOPOr0 HCYE3aeT MATHHTHOE 107, HAET HA Harpe-

BaHHe CONPOTHBICHHs R, COTCHOMIA H COSIHHMTEIbHBIX

7 1pOBO10B. TaK Kak HUKAKUX APYIHX H3MEHEHHiI HE 1IPOHC-
p XOIT, MOKHO CII€712Th BbIBOJL, 4TO MAIHHTHOE HOIE 5813

€TCs HOCHTENIEM SHEPIHM, 32 CYET KOTOPOIl CoBEpIIAETCs
Pucyuok 5.1 pagora,

11,

Ciob3ys 3aKOH COXPAHEHIts SHEPIHH MOKHO, 110-
JIy9HTB CIIEAYIOILEE BRIPAKEHHE U1 PACUETA SHEPTHH MrHHTHOIO IO
L?

E

w

(55.1)

DHEpIIIO MATHITHOTO MO MOKHO BHDANTS HEPE3 BENHHBI, XaPAKTEPH-
syioLe cavo oz,
2
H
= ot

55.2
> (55.2)

Ie H — HAUPAKEHHOCTS MATHHTHOIO 1O,
OBb&MHAs [L10THOCTS 1 SHEPHH MATHUTHOTO 11015 PABHA OTHOLICHHIO SHEP-
U K 0BbEMy:

2
w, W _pH” (55.3)
Vo2
@opwyte (61.5) MosHO npH1aTE BA:
2 2
w, ~MoH_BH_ B (55.4)

) 2 2un’
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UYACTb 4. JJTEKTPOMATHETH3M

Macnemusy ~ ocoBas (opwa B3NOLECTSHS MEAZY SAEKTPHUCCKHMH TO-
KM, MEALY YICKTPHUECKIMH TOXAMH H MATHHTAMI H MEALY MarHHTawH. MaranT-
Hele CBOTICTSE NHCYILUE B O W MO CTETEHH BCeM 03 HCKIIOUCHIS TEIAN, 10~
TOMy [pH PACCMOTPEHII MATHUTHBIX CBOIICTS BeUECTS BBeneH OOUTH TepMMH —

waznemuru.

§44 Marmrruoe noe

44.1 Xapaxmepucmuru saznumnozo noxs

Pitcysos 44.1

-

Pucysox 44.3

B 1820 rony nerexii dusws Jperen ouapyRi,
IO MATHTHAS CTPENKA, PACTIONOKCHHE NAPALIENSHO
PAMOIHHEIHOMY IPOBOHY, IpH 1IPOTYCKAHII HEPE3
HEFO. NOCTORHHOTO TOKA | CTDEMHTCS PACHONOAHTSCS
nepnesnyaspHO nposozky (phc. 44.1). Tipi wve-
HEHMM HATDEBICHIS TOKA CTPEIKA NOBOPAUHBATACE HE
180°. To e camoe IPOHCXOTIO, KOTAa CTPEIKA nepe-
"HOCHIACS BBEPX H PACTIOTArATACE HA IPOBOION.

B Tow e roxy A. Awnep yerasos, 4To asa
HIPOBOZHIKA, PACTIONOKEHHSIE NAPATIETEHO APYT APYTY,
HCHSITBIBEIOT B3QHNHOS IDHTSACHHE IpH IPOIYCKAHHH
9CPE3 HIX TOKE B OZHOM HATDABIEHHI H OTTAIKHBEOT-
1, €CIH TOKH HMEOT IPOTHBOTIOTOKHEIE HANPABICHIS
(puc.44.2). Cuna s3ainvoneficTsis npOsOZHAK08 Npo-
HOPUHOHATEHE BETHUHHE TOKOB 1 OGPATHO IPONIOPLIHO-
"HATSHA PACCTONHAIO MEALY HIMH:

Fhl
d

ECIH (POBOIK ¢ TOKOM HOMECTHTS MEAZY 10-
JHOCAMH 1101K0800GAIHOTO MATHITA, TO OH OYAET Wi
STATHBATECH, HITH BSTATKHBATECS H3 HETO B 3ABHCHMO-
i o7 Hanpasesis Toa (pic. 44.3). Cuna aeficTans co
‘CTOPOHSI MATHHTHOFO 11O IPOTIOPUOHATEH CHIE TO-
K& u e nposossa: F ~1 -1
ToewoTpuTE TEKUMOMNbIE AeMONCTpALIH.
1. Onsit Spetesa co cTpenxot
hitp://www. youtube com/watch?v=F4JL2vvY dSe
2. Onsir 3perena ¢ pawko
hitp://wwiw. voutubecom watch?v=PSrP808durk
3. BaaumoaeiicTa e napaIeTsHE T0K0S.
hutp://www. youtube com/waich?v=g3 TPEIxgCVs
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KPpOMe BEKTOPA MATHHTHOI MHIYKLUAH JUT% XEDAKTEPHCTHSH MATHHTHOTO 10T
HCIOIEAYHOT BCTIOMOATEEHYIO BeTNHY /], HSHIBAENYIO HANDAEHHOCTSEO MAr-
HUTHOFO 1015, MATHITHIY HAIYKUNA H HATDAASHOCTS CaA3AHEL MEAZY COBOTE cO-
e m—

By, “43)

471077 T/t = MarsTHas nocTos Has;

me b
1~ OTHOCHTEEHES \ATHHTHES IPOHHLBENOCTS CPENSL;
H — HANpSABHOCTS MATHUTHOTO 1O,

Maznumuas nponuaesocms cped . — 310 GisiuecKas senH, HOR-
BIBAHOUER, B0 CKOTEKO PA3 MATHHTHAS HHAYKILIA 1074 5 A8HHO CPele OTIHIELTER
o arsHTHOH HHAYKuH 10713 B Baxyyme. [l Baxyyma =]

Hanpowcénnocms wazuumnozo nors I — sextopuas sexuuisa, sansiouias-
8 Ko CCTaCHHON XAPAKTEPHCTHRON MATHITHOFO 101, HAnpEAtaHOCTS MarHiT-
HOTO 110719 ONPEEIIET TOT BT B MATHHTHYEO MHYKUMO, KOTOpSIH 14107 BHCWwHHE
HeTOuHHH o
[H]=A/x

44.2 Ipauuecroe usodpancenue sacnumnsix norei

Tpaituecki MATHITHSC OIS MOKHO HSOOPERATS ¢ NOMOLIEO THHH Mar-
HTHOT My TyKLI (CHIOBSDX 1B NATHITHOFO IOTS).

Jluss, B 1050l TouKe KOTOpOIi BEKTOP MArHUTHOF HHAYKUHH B Hanpasies
10 KaCATCASHOI X ell, HAVIBACTCN el MazUMNO UNOYKUUM (eU1060i e
e sazumnozo no).

T HEYKIM NATHITHORO 1013 i B O30T T0KE 101S HE OBpEIBaKOTCS,
Te. o sceraa Hempepsusi Omt He MWEOT Hi
Hauana, 5ot KoNLA. BEKTOpHOC O, HMEHOWCE HEpe-
HIBHALC CILIOSSIC JUHIH, HAISIBACTC GUXPERHLN 10~
ex. Marsirioe 03¢ ~ 370 BHXPROE KO,

JIiBu WYKL IPANOTO IPOSOTANKA ¢ To-
KON, KPYTOBOFO TOKE, HIOI, CO3IABAENOTO HOCTOSH-
HeIN MarHITON, HpCACTABACHA Ha pic. 445, 44.6,
447,





