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[lepen BbIMIOTHEHWEM KOHTPOJBHBIX PadOT HEOOXOAMMO O3HA-
KOMUTBCS C OOIMMM METOAMYECKUMM ykazaHusmu [1] c. 4-6. He
MIPUCTYIIANTE K PEIISHUIO 3a7ad, He Mpopad0oTaB TEOPETUUSCKUN Ma-
TepHaJ Ha COOTBETCTBYIOIIYIO TeMy. OOpaTUTe BHHUMaHHUE HA Pa3Jiu-
yre B 0003HAYCHHUSAX BEKTOPHBIX M CKAJAPHBIX BEIWYHH, HAIIpUMED,

JUTst BeKTopa cuiibl — F mim F , JUISL MOIYJIst CuJibl — [, B maHHOM 110-
coOMM Kypcusom BBIIECICHBI OCHOBHBIE TOHSTHS, 3aKOHBI M COOTHO-
IIEHMS, BKJIFOUCHHBIE B KOHTPOJIb 3HAHUM MO pazjeny «OCHOBBI 3JeK-
TPOJAMHAMUKI MPHU 3aIUTE KOHTPOJIbHOU paboThl Ne 2.

KonTtpoubHas padora Ne 2

B konTponbHyto paboty No 2 BKJIIOUEHBI 33Jlaud MO OCHOBAaM
AIEKTPOANHAMUKHU.

3aoauu 1-10 Ha Temy «3akoH Kynona. HampsikeHHOCTH M
MOTEHIMAJI JIEKTPOCTATHYECKOT0 MOJIS».

3akon Kynona MCHONB3YETCS JJISL ONPEACIEHUS CUIIbl B3aUMO-
JNEUCTBUSA IBYX TOYEYHBIX 3apsanoB (J; U (J,, HAXOIALIUXCA HA pac-
CTOSHUH ¥ Jpyr OT Jpyra. BennumHa CHWIBI MX B3aUMOJICVCTBUS B
Cpelle C OTHOCUTEIIBHOU TUAJIEKTPUYECKON IMTPOHUIIAEMOCTBIO € PABHA

1 0| |Q2|

I= 2
47[80 gr

rae €, =38,85- 1072 ®/m — smekTpHUecKas OCTOSHHAS.
Pemras 3a1a4m 110 OIpENENIEHUIO CHIIBI B3aUMOJEHCTBHSA 3aps0B
WIA HANpPsHKEHHOCTHU IIOJIEH, CO3JAHHBIX 3apsyKEHHBIMU TEIAMH, HE-
00X0IMMO:
1) caenaTh pUCYHOK;
2) ykasaTh Ha PUCYHKe BEKTOPBI CHJl F;, nelicTBYIOMMX Ha JaH-
E,

HBIN 3apsaa, UJIn BEKTOPHI HaHp}I)KeHHOCTCI/I HOHGI/I CO31aBaCcMbIX B

JTAHHOW TOYKE BCEMU 3apsiKEHHBIMU TEJIaAMU;
3) HAlIT BEKTOPHYIO CYMMY CHUJI



—

WA PE3YyJbTUPYIOIMINN BEKTOP HANPSIKEHHOCTU E 3IIEKTpOCTaTHYE-
CKOT'0 ITOJISt

4) HaTH IPOEKLIUN BEKTOPOB CHII F; WM BEKTOPOB HAIPSKCH-

HOCTel E; 1mosell Ha BBIOPAHHBIE KOOPIUHATHBIE OCH.
B GonpmHCTBE 33a/1a49 3TOM TeMbI TpeOyeTCs OMPEeaeauTh CHIIO-
BYIO (HANPSIKEHHOCTh F ) WM SHEPreTUYecKyro (MOTEeHIMal @) Xa-

PAKTCPUCTUKHU IJJICKTPOCTATUYCCKUX HOHGﬁ, CO3J1aHHbIX HCIIOABUXK-
HbBIMH TOYCYHBIMHU 3apAAaMH UIH IIPOTAKCHHBIMHU 3apPAKCHHBIMU TC-

—

namu. [Ipu 3TOM HEOOXOIMMO y4YecThb, YTO HANpPSKEHHOCTh E pe-
3YJBTUPYIOWIETO TIOJISI B JIAHHOM TOYKE OIPEACISACTCS BEKTOPHOU

—

CYMMOM HAaIPsS>KEHHOCTEN £,

i HOHCP’I, CO3aBACMBIX KaKJAbIM 3apsAJ10M

B OTHICIBHOCTH (NpUHYun Cynepnosuyuu 31eKmpocmamuieckux no-
aetl),

a MOTEHUHAI ( PE3YyJIbTUPYIOUIErO MOJIsI B JAHHOM TOYKE paBEH all-

reOpandecKkoil CcyMMe IMOTEHITUAJIOB IOJICH, CO3JaBaéMbIX B 3TOM TOY-
K€ KayKJIbIM 3apsJ0M B OTJECJIBHOCTH,

Ecmu QJICKTPOCTATHUYCCKOC IIOJIC CO3HACTCA TOYCYHBLIM 3aps-

—

aoM (O, TO MOAYJIb BEKTOpa £ HampssKEHHOCTH ATOTO IOJISI B TOYKE,

HaXOI[HHICﬁCH Ha paCCTOAHUU 7 OT 3apAanaa, OIpcaAcCIACTCA COOTHOLIC-
HHUECM

0 0

E = 5> AmnoTeHuuam @ =-———.
dreger

dreger

Ilpumeuanusn 1I:
1. Ilepen pemenuem 3adau 1-3, 5, 9, 10 pa3dbepure npumep 2

[1] c. 66.



2. B 3agayax gaHHOM TeMbl (KpoMme 3adauu 4) OTHOCUTEIbHas
JTURJICKTpUYECKasl MIPOHUIIAeMOCTh € = 1 (Bo3AyX), a B 3adaue 4 € =17
(cTekio).

3. Ilpu BBIYKCIEHUU CUJIbI I WM HANPSIKEHHOCTH £ 3IIEKTPO-
CTATUYECKOTO TIOJISI 3apsapl OepyTCs MO aOCONMIOTHON BEIMYHMHE, TaK
KaK 3HaK 3apsna yke yquThIBACTCS MPH YKa3aHHH HANpaBieHHs BEK-

Topa cwibl F WM BeKTOpa HAIpPsKEeHHOCTH E. [Ipu BBIUKCIECHUN
MOTEHIIMANIa (P 3apsabl OEpyTCsS CO 3HAKaMH, YKa3aHHBIMH B YCIIOBUHU
3a/1a4i.

4. 3HaK TOBEPXHOCTHOW IUIOTHOCTH G 3apsiga (3aoauu 4, 6)
YYUTBIBAETCS MPU OMPEACIICHUN HaIpaBJeHUS BEKTOpa HAIPSKEHHO-

ctu E AIEKTPOCTATHIECCKOTO 0. Tak, Hampumep, OCCKOHETHO IIPO-
TSDKEHHAsE paBHOMEPHO 3apsiK€HHas IJIOCKOCTh CO3/1a€T OJIHOPOJIHOE
AJIEKTPOCTATUYECKOE I0JI€, BEKTOP HAMPS)KEHHOCTH KOTOPOrO B pas-
HBIX TOYKax OJMHAKOB, a JJMHUU HANPSOKEHHOCTH MNapajljiebHbI APYT
JIPYTY U UMEIOT OJIMHAKOBYIO I'yCcTOTY. OHU HAaUMHAIOTCS Ha 3apsiKEH-
HOM MJIOCKOCTH, eciii ¢ > (), UM 3aKaHYMBAIOTCS HA HEeH, eciiu ¢ < 0

(puc. 1).
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Puc. 1

B npoexnuu Ha och X:

E=E = © 508 o6macta Il (puc. 1, a) u B obmactu I (puc. 1, 6);

2¢gp¢




< 0 B obnmactu I (puc. 1, a) u B obmactu Il
2¢g,¢€
(puc. 1, 0).

5. BekTopbl cuibl Fl B 3a0aue 7 yjaoOHee MpOelupoBaTh Ha

OCh X, KaK MOKa3aHOo Ha pucC. 2, a.

Q, Q,
Q, Q,
Q - -
’ F43 Fas
9
Fuo
6

Puc. 2

6. Ilpu pemenun 3adauu 8 BbIOOp 3HaKa 3apsga (J4 Ha omnpee-

JICHWE YUCIICHHBIX 3HAYCHUM 3apsaaa (J4, HANPSHKEHHOCTH £ M MOTEH-
nuana () He BIUSET, OJHAKO IOJIE3HO MIOMHUTB, YTO JUISL ONPEICIICHUS

XapaKTePUCTUK (E , () TOJIA UCTIONB3YETCS TOUCUHBIN MOJIOKUTEh-
HBIH 3apsn (puc. 2, 6). AHaJIOTUYHO 1Jis1 3aday 9 u 1() oAMHAKOBBIE 110
3HAKY 3apsabl MOTYT OBITh KaK MOJIOKUTEILHBIMHU, TaK U OTPUIIATEITb-
HbIMU. BbI0Op 3HaKa 3apsjia BAUsSET TOJbKO Ha HAMNpPaBJICHUE BEKTO-

pa £ »3IeKTpoCTaTHYeCKOTo MOJIS M Ha 3HAK MOTEHIHAIa (P 3TOro

noysi. YucneHHble 3HAYEHUs YKa3aHHBIX BEJIMYUH OT BbIOOpA 3HAKOB
3apsII0B HE 3aBUCST.

3aoayu 11-20 na temy «llorenumasn. Padbora mo mepemenre-
HHIO 3apsi/ia B JJIEKTPOCTATHYECKOM M0JI€).

Ilomenyuan >NEKTPOCTATUYECKOTO MO B HEKOTOPOM TOUKE

YHUCJICHHO PaBCH HOTGHHH&HBHOﬁ OHCPIruu Wp CAVMHHUYHOI'O TOYCYHOI'O
IMOJIOKHUTCIBHOT'O 3apsaa Q(), MNOMCIICHHOI'O B JaAHHYIO TOYKY I10JIA



IIPU yCIIOBHH, YTO MOTCHIMAJIbHAS SHEPrus 3apsaa, YAAJICHHOTO B
OECKOHEYHOCTh, paBHA HYJIIO.
[ToTeHIMaN Mo, CO3AaHHOTO TOYEYHBIM 3apsimoM () Ha pac-

CTOSIHUM ¥ OT HEro (3adaua 19), onpenensercsi COOTHOIIEHUEM

__ 9

4me er

Paznocmo nomenyuanoe Q) — @, MCKIYy ABYM:I TOYKAMH 3JICK-

TPOCTATUYECKOIO IOJII YUCIEHHO paBHa paboTe A;, KyJIOHOBCKHUX

CHJI IO MEPEMEIICHUID €AUHUYHOTO IOJ0KUTEIBHOTO TOYEYHOIO 3a-
psana Oy MeXIy dTUMHU TOUYKaMU:

Ay

Qo

CnenosaTenbHo, padora A KyJIOHOBCKMX CHII IO NEPEMELIEHHIO 3a-
psima O MeXIy IByMS TOYKAMH ONPEAEISIETCS COOTHOIIIEHUEM

A=0(p; - 0,).

Jl1s1 ompeneneHuss pa3HOCTH MOTECHITMATIOB ABYX TOYEK 3JIEKTPO-
CTaTHYeCKOro mois (3adauu 11, 12, 15, 16, 18, 20) HEOOXOAUMO HC-
IIOJIB30BATh C8513b NOMEHYUALA U BEKMOPA HANPANCEHHOCU

01— =

E = —grado,

—

IIPA 3TOM MOJIyJIb BEKTOPA HAMPSIKEHHOCTH £ C y4eTOM CUMMETPHUH
AIEKTPOCTATUYECKOTO OIS

d
E=-°% (1) >
dr ¢, ¢ 2
(3adauu 15, 20). B ciiyyae OgHOPOIHOIO

DIEKTPOCTATHYECKOro monsd (3adauu 11, o 4
12, 16, 18) cBsI3b MEXAY Pa3HOCTBIO MO- >
TEHIMAJIOB AQ W HaNpsKEHHOCTbIO £

OIpEIENIETCS KaK d
E:(Pl_q)2 :A(P (2)

5

d d

Puc. 3



rae d — pacCTOSHUE MEXKy ToOUKamMu 1 1 2, u3MepeHHOe BJ0JIb JIMHUU
HanpsKeHHOCTH (pHuc. 3).

Ipumep 1. beckoHeuyHO AMMHHAsA NpsiMasi HATh HECET PABHO-
MEPHO  pACHPEICICHHbIA  3apsA] C  JIMHEWHOWM  IUIOTHOCTBIO
T = 0,1 MmxKi/m. Onpenennuts paboTy A1> CHII TIOJIS TI0 TIEPEMEIICHHIO
3apsiga Q = 50 HK u3 touku 1 B Touky 2 (puc. 4).

Pemienue

_ _ 107
©=0,1 MxKo/m = 10_8 Kn/m Cunbl DIEKTPOCTATHYECKOIO I10-
O=50u8Kn=5-10 K Ji COBEpIIAIOT padboTy IO IepeMellie-

A —7? HUIO 3apsaa O u3 Touku 1 B TOUKy 2 3a
CYeT yOBIIM IOTCHIIMATBHOM SHEPTHH

TI0JIS, TO €CTh
04 =—dW,,.

Tax kak 1oJyie 3apsHDKCHHON HUTH SBJISCTCS HEOTHOPOIHBIM, TO
paboTa moJIs onpeaessaeTcs mo Gopmyie

| 2
| Al 2= —'[ Qd([)
1
T 1 2 Bocmoas3yeMcss CBs3bI0 MOTEHIHMANA C
a a BCKTOPOM HAIIPSKCHHOCTH E QJICKTPOCTATUYC-
< > > CKOTI'O IIOJIA
| Puc. 4 E =—grado,

KOTOpasi 3aTeM MOXKeT OBITh mpeicTaBicHa B Buje (1) BcieacTBme
OCE€BOM CUMMETpPHUHU noyst HUTH. OTcrona

do = —-Edr,

rae £ — HanpsHKeHHOCTh JJIEKTPOCTATUYECKOTO TOJISI, ONpeAesieMas
BBIPAXKECHUEM
oL —
2me ger
31ECh 7 — PACCTOSIHUE OT 3apsSKEHHOW HUTHU JO TOYKH, B KOTOPOW OII-
peIeIsieTCs HAPSIAKEHHOCThD MOJISI.
PaboTy KyJTOHOBCKHX CHJI C YYETOM BBIIIECKa3aHHOIO (€ = 1 1y

BaKyyMa) 3aluIIeM B BUJIC



An—jQ&h—j—Q—dr—gﬁ(hZa—maﬁ:thﬂ.

o 2TE or 2me 2me

UucneHHble pacueThl JAOT CIEAYIOMINN pe3ybTaT:

5.10°%.1077
2.3,14-8.85-107"2

Ay = £0,693 = 62,36-10° (JIx).
B 3ao0auax 13, 17 mexny 3apsaamu O; u O, , HAXOIAIIMMHUCS HA

PacCTOSIHUU 7 APYT OT ApYyra, JASWCTBYET IIepeMEHHas Ccuia, OIpejie-
ngeMas 3akoHoMm Kynona

o< sz .
dreyr

PaboTta Ky710HOBCKOM CHIBI F'

A=[84,

—

rae 04 = (Fdf) — 3JeMeHTapHas paboTta, coBepllacMas cujaon F Ha

nepemelnieHuyd d7 , B mpeaeaax KOTOpOoro CUIy MOXKHO CUMTaTh BEJIH-
YUHOUN NOCTOSIHHOM,

A= jfar j 99 - dr.

" 47580r

[Ipu pemenuu 3adauu 14 NOCTaTOYHO 3HATH OMpENETIEHUE NO-
MOKA 8eKMopa HANPANCEHHOCMU DIEKTPOCTATHYECKOTO IO, KOTO-
PBIil YUCIICHHO PaBEH KOJIMYECTBY CHJIOBBIX JTUHHM, MMPOHU3BIBAIOIITHX
MEePICHANKYISAPHYIO TUIOMAAKY S, U Ui OJHOPOIHOIO dJIEeKTpHYe-
ckoro noist (E = const) ompesernsercs mo hopMmyie

@, =(ES)=E,S,

rae E, — IpOeKLHs BEKTOpa HANIPSHKEHHOCTH £ Ha HaIpaBIICHUE BEK-

TOpAa HOPMaJM # K IUIOMAaKe S .

3aoayy 18 nerko peuuThb, €CIU PpaCCMOTPETh MTPUBEACHHBINA HU-
Ke TIPUMED.

IMpumep 2. DAEKTPOH BJIETEN NAPAIIIEITBHO IUIACTUHAM IIJIOCKO-

ro KOHJIEHCATOpa CO CKOPOCTBIO L = 10" M/c, HAXOMICH HA OJUHAKO-



BOM PACCTOSIHMM OT KaXXJOW IIacTUHBI. PaccrosHue d Mexay mia-
CTUHAaMH PAaBHO 2 cM, a mmHa ¢ kaxnaou mactunbl 10 cM. Kakyro
HAaWMEHBIIIYIO PA3HOCTh MOTEHIIMAIOB AQ HYKHO MPHUIOKUTH K TIIa-
CTHMHAM, YTOOBI 3JIEKTPOH HE BBUIETEN U3 KOHJEHCAaTopa?

v =10" m/c Pemienne
d=2cm=2-10"m 3apsiKE€HHAsl 4YacTHIla, BJIETAIOIIAS CO
t=10cMm=0,1 m CKOPOCTBIO U B OJHOPOJHOE 3JICKTPOCTa-
O =le|=1,6- 10" Kn | tuueckoe mome miockoro KOHJIEHCATOpa
m=9,1 - 103! k1 MEPIEHIUKYJIIPHO CUJIOBBIM JIUHUAM, Yyda-
Ap—2? CTBYET B JIBYX JBHXEHHUSX: C TTOCTOSHHOM

CKOPOCTBIO U MapajulelIbHO IIJIaCTHHAM

—

KOHJICHCATOpa U C YCKOPEHUEM ¢ TEPIECHAUKYJSPHO IJIACTUHAM MO
neficTBIEM KyJTOHOBCKOM CHITBI Fy (mg << Fg )

CornacHO yCIJIOBHIO 3aJa4yd PacCTOsHUE (, MPOMJICHHOE 3JICK-
TPOHOM B HampaBlieHHH ocu X (puc. 5), onpenensercss MJIUHOW Iiia-
CTUHBI ¢ = VLf, a pacCTOSIHUE, TPOUJCHHOE SJICKTPOHOM B IEPIICH/IN-
KYJIIPHOM HAITPaBJICHUU, CBSI3aHO C YCKOPEHUEM @ COOTHOLIEHHEM

d B at2
2 27
14
Trac f=— — BpeMH JABHUKCHU A 3JICKTpOHa B I10JIC KOHI[GHC&TOpa.
19
n : .
- i
X
N -
E | -Q v d
%
Fk Y
Y

Puc. 5

YCKOpeHue a OIpelneuM o BTOpoMmy 3akoHy HeroToHa, 3amu-
CaHHOMY B IIPOEKLHUU HA OCh Y

ma = Fy, 78105 ma = ek.

OTtcroa HaX0UM YCKOpPEHHUE



a=—.
m

YUuuThIBasl, 4YTO HANPSKEHHOCTh £ OAHOPOIHOIO BJIEKTPOCTATH-
YECKOI0 I0JIA CBSI3aHa C PA3HOCTHIO NOTEHIHAIOB AP COOTHOLIEHUEM

p_to
d
YCKOPEHHE ¢ 3aIIUIIEM B BUJIE
A
a=29
md

Bocnonp3yemcs 3Toit popmyItoi 1 OmpeaesIeHUsT PaCCTOSHHS,
KOTOPOE€ MPOXOJUT AJIEKTPOH B HAIIPABJICHUH OCH Y :

d_ehpt” _ehg £°

2 md 2 md 2’

Orcroa HauZEM HAMMEHBIIYI0 Pa3HOCTh MOTEHUIUAIOB AQ Me-

XKy TUTACTUHAMU KOHAEHCATOPa, IPU KOTOPOU BIIEKTPOH HE BBUIETHUT

H3 HECTO.
md?v?
el

IIpoBepuM pa3zmMepHOCTH

2

ngl=| K | A g

Ki-m2-c? Kn

BeraucauM pa3HOCTh MOTEHIIMAJIOB MEXIy INIACTHHAMHU KOH-
JeHcaTopa

S 91-1072'.4.107%.10"

A@
1,6-10717.1072

=22,75(B).

3adauu 21-30 Ha TeMy «JIeKTPOeMKOCTh. CoeluHEHUE KOH-
JAE€HCATOPOB. JHEPIrUuf 3apsizKEeHHBIX NMPOBOAHUKOB H JJIEKTPOCTA-
THYECKOI0 MOJIS».
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IIpu pemieHun 3aj1a4 Ha OIpeIeNICHUE MapaMeTPOB KOHAEHCATO-
pa uin 0aTapen KOHJASHCATOPOB HEOOXOIUMO YUECTh CIICAYIOIICe.

1. Tun kxoHAeHcaTopa ompeaemseTcs (GpopMol ero OOKIAIOK.
Tak, B ycnoBusix 3aoau 21, 26, 28—3(0 KOHJAEHCATOP IUIOCKUM M €ro
AJIEKTPOEMKOCTh

C=5S.
d
TIe €9 = 8,85-10_12 ®d/M — dneKTpUUecKas IMMOCTOSHHAS, € — JIUAJICK-
TpUYeCcKasi IPOHUIIAEMOCTh BEILECTBA JIUAJICKTPUKA MEXTY OOKJIaj-
kaMu KoHjaeHcatopa [1] Tabm. 11; S — mnomane OJHOW IIACTHHBI
KOHJIEHCATOpa; d — pacCTOSTHUE MEXK]Ty TIJIACTUHAMHU.

2. DIIEKTPOCTATUYECKOE I0JE MEXK]Yy OOKIIaJKaMHu ILIOCKOTO
KOHJIEHCAaTOpa OJHOPOJHO, €ro HaIpsHKEHHOCTh E CBsI3aHA C pa3HO-
CThIO TTOTEHIIMAIOB A cooTHoiieHueM (2). Kpome Ttoro, Hanmpsi>KeH-
HOCThb DJIEKTPOCTAaTUYECKOTO TOJS, CO3JaHHOTO IUIOCKHUM 3apsiKEH-
HBIM KOHJIEHCATOPOM, 3aBUCHUT OT MOBEPXHOCTHOM IMJIOTHOCTU G 3aps-
Jla Ha TIJIacTUHAX

880 .

3. Onekmpoemxocmo C bamapeu nociedo8ameibHO COeOUHEH-
HbIX KOHOeHcamopos (3a0auu 22—24) onpenensieTcs mo Gopmyiie

rie C; — AIeKTPOEMKOCTh i-TO KOHJICHCATOPA; # — YMCIO KOHJIEHCATO-
poB B Oarapee. [Ipu TakoMm coennnenuu 3apsia O 6atapen paBeH 3aps-

ay Q; Kaxa0ro KOHASHCaTopa

Q:Q1:Q2:'“:Qna

a Pa3HOCTh IOTEHIMAIOB (HAIIPsDKEHKE) Ha KOHIaX OaTapeun
n
U= Z Ui,
i=l

rae (]l — HAIIPSZKCHUC HAa KAXKIAOM KOHJICHCATOPC.
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4. Dnexmpoemrocms bamapeu NapaiieibHO COeOUHEHHbIX KOH-
oencamopos (3aoauu 22, 25)

HpI/I TaKOM COCIWMHCHHNU 3apsa 6aTapeH
n
Q = ZQia
i=1

a pa3HOCTh MOTECHIIMAJIOB (HAIPsDKEHHE) MKy OOKIagKkaMHU KOHJICH-
CaTOPOB paBHO HampspkeHUto Oatapeu U:

Ul :U2:...:Un :U.

5. Bapuauus nocienoBaTeIbHOTrO UM NapajuIeIbHOTO COSIMHEHUS
— CMEIIaHHOE coelMHeHue (3adaua 22).

3apsKEHHBIM YEeIMHEHHBIA MPOBOJHUK (3adaua 27) U cucrtema
OJIM3KO PACTONIOKEHHBIX PAa3HOMMEHHO 3apsKEHHBIX IMPOBOIHUKOB
(3adauu 26, 29, 30) 0061amaroT SHEPTHUCH.

DHepaust 3apsdrHceHHo20 NPo8OOHUKA

2 2
w o _90° Q¢
© 2 2 27
Trac C — 3JI€KTpO€MKOCTI> YCI[I/IHCHHOFO SapH)KCHHOFO HpOBOI[HI/IKa;

@ — ero noreHuuait; Q — 3apsij NPOBOHUKA.
IHepeus 3apsdiceHH020 KOHOeHCamopa

w _CU®_0°_0oU
¢ 2 20 27

rae C — IeKTPOEeMKOCTh KoHJeHcaTtopa; U — pa3HOCTh MOTEHIIUAIOB
MEXay ero ookiaakamu; () — 3apsa Ha 0OKJIaJKaxX KOHJIEHCATOpa.
DneKTpocTaTuuecKkoe mojie 00siaaeT dHEpruei, KoTtopas pac-

IpeJIeieHa B IPOCTPAHCTBE ¢ 00BEMHON TUIOTHOCTHIO W,
dw,

w, =
dv

5
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rane dW, — sHeprus manoro sneMmenTa dV oObeMa moJs, B mpenenax

KOTOPOro BCJINYUHY W, MOKHO CHUTATb OI[HHaKOBOﬁ.
Obvemuas niomHocms OHepcuu OAHOPOIHOI'O 3JICKTPOCTATHUYC-
CKOI'O ITOJIA

Ho, He3aBUCHMO OT TOro, SBJISETCS IOJIE€ OJHOPOJIHBIM WU HEOIHO-
POJIHBIM, €ro OOBEMHYIO TIJIOTHOCTh MOJKHO OIpEICIUTh uepe3 Ha-
PsDKEHHOCTH E 110 popMyie
) 2
W, =——.
2

Ilpumeuanusn 2:

1. B ycnoBum 3adauu 23 31€KTPOEMKOCTh KOHJEHCATOPOB 18 u
10 n® (muxodapan).

2. Ilepen pemerneM 3adauu 25 pa3zdepute mpumep 5 [1] c. 70.
OOpaTuTe BHMUMaHHUE HA TO, YTO MOCJE 3aAPSIAKH KOHJECHCATOPOB JO
yKa3aHHBIX HaNpsKEHUW MX OTKIIOYMIM OT MCTOYHMKA, a 3aT€M CO-
equHUIM B OaTtapero. Tak Kak COEIWHEHHE KOHACHCATOPOB Iapall-
JeNbHOE, TO HANpshKEHHWE Ha OOKIaJKax 00OMX KOHJIEHCATOPOB OJU-
HaKOBO. 3apsi MEXIy OOKJIaJIKaMH KOHIEHCATOPOB Iepepacipeiesis-
€TCsl, IPU ITOM BBIMNOJIHAETCS 3aKOH COXPAHEHMS AJIEKTPUUYECKOI0 3a-
psana:

n
>0, = const.
i=1

3. B 3ao0auax 26, 27, 29 DUBAEKTPUUECKYIO MPOHUIIAEMOCTb
MPUHSATH PaBHOU € = 1.

4. Ilpun nmomHOM pa3psife KoHjeHcaTtopa (3adaua 28) sHeEprus,
BBIJICTIMBINIASICS TIPU €r0 pa3psj/ie, paBHA SHEPTUU 3apsiKEHHOrO0 KOH-
JIEHCaTOopa JI0 pa3psiia.

5. Ilepen pemennem 3adauu 30 pa3doepute mpumep 6 [1] c. 71,
MIPUA 3TOM JOMOJHUTEIBLHO YUYTUTE, YTO JIAaBJICHUE p YHUCJIEHHO PaBHO
cuiie I HOpMaJabHOTO JIABJICHUS, ICMCTBYIONIEH HA €IVHUILY TUIOIIAIN

S MOBEPXHOCTH:
F | H
=—,| — |=|11a].
p=t| |-l
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3adauu 31-40 Ha temy «3akon Oma. Padbora 1 MOIIHOCTDH TO-
Kay.

[Tpu periennu 3a1a4 TaHHON TEMBI HEOOXOUMO:

1) HaUEepPTUTDH INEKTPUUECKYIO CXEMY C YKa3aHHEM BCEX BJIEMEH-
TOB IIeNX (MCTOYHUK TOKA, COMPOTHUBJICHUS, U3MEPUTEIIbHBIC TTPHOO-
ps1);

2) onpeaenuTh, KaKk BKJIKOYEHBI JIEMEHTHI IIEMU — MOCJIeI0Ba-
TEJIbHO WJIH NapaJUIeNIbHO;

3) ucnosb30BaTh 3ak0H OMa ISl ydacTKa LEnH, 111 3aMKHYTOU
LENH U JPYTUe JOMOJTHUTEIbHBIE COOTHOIIICHUS.

XapakTepuCTUKaMU DJIEKTPUUECKOTO TOKA SIBJIAIOTCSI CHJIa TOKa
Y IJIOTHOCTH TOKA.

Cuna moka I — 310 Qpu3nUecKas BeITUINHA, YUCIICHHO paBHAs 3a-
pAly, KOTOPBIM MPOTEKAET YEPE3 MOMEPEUHOE CEUYEHHUE MPOBOIHUKA B

€IMHUILY BPEMEHU:
I :d—Q, {@} =[A].
de C
3Has 3aKOH U3MECHEHHS CUJIBI TOKA, MOKHO OIIPENEIUTH 3apan O:
O =[dQ =[Idt.
B 3a0aue 33 cuna Toka n3MeHsiercs no 3akony [ =1, +kt, rae

Iy =0, a k— CKOpOCTh UBMEHEHUSI TOKA.
Bexmop niomunocmu moka j — 310 (puzmdeckas BEINIHNHA, COB-

naJiaronas ¢ HalpaBJIC€HUEM TOKa B PaCCMAaTPUBAEMOU TOYKE, U YKC-
JIEHHO paBHas CWJIE TOKA, MPOTEKAIOIIETO Yepe3 €AUHUYHYIO MEPIICH-
JAUKYJISIPHO PAcIlONOKEHHYIO Iuiomaaky ds | :

f_dlﬁ{A}
] dSJ_aMza

rae n — BCKTOP HOPpMAJIX K IIOIIAIKC.

1
JI7151 MOCTOSIHHOTO TOKa j = S (3aoauu 31, 32, 35).

B 3a0auax 31, 32, 34, 35 ucnonw3yercs 3akon Oma 01 00HO-
POOHO20 YYACMKA Yenu: CUja TOKa B IIPOBOIHHUKE MPSIMO IMPOIIOPITHO-
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HallbHa HanpspkeHuto U u o0paTHO MpOMOpIMOHATIbHA COMPOTHUBIIE-
HUIO R IPOBOJHUKA

Conpomuenerue npo8oOHUKa MTUTUHAPUIECKON (POPMBI 3aBUCUT
OT PoJia BEIIECTBA (P — YAEIBHOE CONPOTUBIICHUE), ITIUHBI / TIPOBOJ-
HUKA, TJIoM@aau S €ro MornepeyHoro CEYEHUsI U ONPEeNeIeTcsi COOT-
HOIIIEHUEM

R:pg. (3)

Kpome Toro, compoTHBIICHHE 3aBHCUT OT TEMIIEpATYyphl (3ada-
yu 34, 35):
p=po(l+ar),

rne po — YISIbHOE CONPOTHBJIICHHWE MarTepuajia MPOBOJHUKA
npu t=0°C; o — TeMmmeparypHbli KOA(DPHUIIUEHT COMPOTHUBIICHUS
(mpuBomuTcs B Tab6a. 10 [1]); ¢ — TemmiepaTypa IIpOBOIHHKA.

[Ipu pemienuu 3adau 36, 38 HEOOXOAUMO YETKO pa3JEIATh IO-
HATHS TI0JI€3HAasT MOITHOCTh, MojHas momHocTh U KIIJ[ mctounmka
ToKa. [lone3nas mowHocms BBIIENSAETCS BO BHEITHEH IIENU U OTIPeIe-
aseTcs 1Mo opmyie

E°R

T =T2p—
=[U=I"R= 55

P

BHCII

(R+7)

rae € — 3J1C ucrounuka Toka; R — BHEIIHEE COMPOTUBRIIEHHUE (COMPO-
TUBJICHUE HArpy3KH); ¥ — BHYTPEHHEE CONMPOTUBIICHNE UCTOYHHUKA.
lonnasa mownocms — 3TO MOIIHOCTh HCTOYHUKA TOKA

P, = IE.

KII/[ ucmounuxa moka (n) ONpeJIeNIIeTCS OTHOIICHUEM IT0JIE3-

HOU MOIIHOCTHA K MOIITHOCTHA UCTOYHUKA TOKA
_Bwem _IU_U_ R

1€ &€ R+r

P

I10JI

4)
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Pemras 3a0auu 36-40, HeoOX0aUMO TPUMEHSTH 3axon Oma 0/
3AMKHYMOU yenu

I = & )
R+r

)

Ecnu BHemHee conportuBienne R = (0, TO cuiia TOKa B IIENU JI0C-
TUTaeT MaKCUMaJIbHOIO 3HAYEHHUs. TaKkol TOK HA3bIBACTCS MOKOM KO-

pomKo2o 3amvikarus I (3a0aua 37):

I =

K3

&
—.

[Tpu pemenun 3a0auu 40 Hy>KHO UMEThH B BUJY, YTO MPH MOCTE-
JIOBaTEJIbHOM COEJIMHEHWH OJIMHAKOBBIX MCTOYHUKOB TOKa & oOIas

OJ1C € onpenenseTcss COOTHOIIEHUEM
E= I’ZSO )

a MpU NapaJyIeIbHOM MX COeIMHEHUU pesyibrupyromas IJC paBHa
OJ1C ognoro ucrounuka € = &. IIpu 5TOM BHyTpEeHHEE CONIPOTUBIIE-

HHUEC B CJIydac IOCJICAOBATCIBHOTO COCAUHCHUS 7 =Nk, a B ClIy4dac

K
mapaJuiCJIbHOI'oO r = 0 , T€ o — BHYTPCHHCC COIIPOTHUBJICHHUC OJHOI'O

n
HCTOYHHKA, 71 — KOJIMYECTBO BKIIFOYCHHbBIX HCTOYHHUKOB.

Torma 3akoH OMa [T 3aMKHYTOW LIETIN TTPU TTOCIIEI0BATEIIBHOM
COEJIMHEHUU OJMHAKOBBIX MICTOYHUKOB 3aMUIIETCA B BUJIC

I’lgo

[=——"—,
R+ nr

I[IpH 1napauiCabHOM COCAMHCHHUU 3aIIUIICTCA B BUJIC
=%

—.
R+
n

I[HH onpecaCICHUA BHYTPCHHCTO COIIPOTHUBJIICHUA 7 HCTOYHHUKA B

3adaue 39 cienyeTr UCIoJb30BaTh 3aKk0oH OMa J1J1sl 3aMKHYTO# 11enu (5)
U 3axon [[ocoyna—/lenya
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O =I*Rt.

IIpumep 3. Dnement ¢ JIC 1,6 B numeer BHyTpeHHEE COMpoO-
tuBaeHue 0,5 Om. Hanitu KIIJI anemeHTa, eciiu cuiia Toka B LIEIH CO-
craBiset 2,4 A.

£=16B Pemenne
r=0,5Om KII/[ wmcrouynuka TOKa OIpeaeiauM I0 (opMy-
I1=24A ne (4). B coorBercTBUM ¢ 3akoHOM OMa Jisi OJTHOPOJ-
n-? HOT'O y4acTKa Ienu HanpsibkeHrue U Ha BHEITHEM COMPO-
TUBJICHUM CBS3aHO C CHJIOW TOKa / W €ro COmpoTHBIIE-
HUEM
U=IR.

Hcnonwiys 3akoH Oma (5) 11t 3aMKHYTOH 1€, MOJTYYUM
U=&E-1r,
rae [r — HanpsbKeHWE Ha BHYTPEHHEM CONMPOTUBIICHUHU. Toraa

8—]r_1_£_1_2,4-0,5_
€ € 1,6

n= 0,25.
3adauu 41-50 na Temy «MarHuTHoe MmoJie MOCTOSIHHOTO TO-

Ka)».
OCHOBHOM XapaKTEPUCTUKOW MAarHUTHOTO MOJISI CIIYKUT 8eKMOP

maenumuou unoykyuu B . Ero Momynab m HampaBieHHE 3aBHUCIT OT
KOH(MUTypallii TPOBOJHUKOB, CHJIBI TOKAa B HHUX WU PACCTOSHHUSA OT
IIPOBOJIHMKA 10 TOYKH, B KOTOPOM OIpeNesIsieTCs] BeJIMYMHA BEKTOpa

MarHMTHOW WHIYKIMH. 3a7a4¥ Ha pacueT MarHUTHOW WHAYKIWU B
IIPY 33JJaHHOM PaCIIPEJICICHUN TOKOB, CO3JAIOIINX MAarHUTHOE IIOJIE,
pemaroT, ucnonb3ys zaxon buo — Casapa — Jlannaca n npunyun cy-
Nepno3uyUU MAacHUMHbIX noje. BbIpaXeHUs Uil WHIYKIUU IpO-
CTEHIIIUX TOJIeH, TaKUX KaK TMOJie MPSIMOro TOKa (OECKOHEYHO JJTHH-
HOTO M KOHEYHOW JUJINHBI), TI0JIE HAa OCHU BUTKA — IIPUBEICHBI
B[1] c. 64.

Pemas 3amaun o onpenesieHui0 BEJIMYUHbBI MHIYKIIUU U HAIps-
’KEHHOCTH TI0JIeH, CO3JaHHBIX MPOBOJHUKAMHU PA3TUYHON (HOPMBI, 11O
KOTOPBIM TE€UET MOCTOSHHBIN TOK, HEOOXOUMO:
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1) caenaTh pUCYHOK;
2) pa30uTh MMPOBOJHUK HA OTACIbHBIC YIAaCTKH, MATHUTHOE TI0JIC
KOTOPBIX PAaCCUUTHIBACTCS 10 CTAaHIAPTHBIM (hOpPMYJIaMm;

3) yka3zaTb Ha PUCYHKE HAIpPABJICHUSA BEKTOPOB UHAYKIHU B,

MAarHUTHOTO TOJISI, CO3/IaBAEMOr0 B JAHHOW TOYKE Ka)JbIM IMPOBOJ-
HHUKOM WJIM YYaCTKOM IIPOBOJIHHKA;

4) Y3 NPUHIUIIA CYTIEPIIO3UIIMA MATHUTHBIX MOJIEH CIEAYET, YTO
PE3yNIbTUPYIONIMIA BEKTOp B MArHUTHOW MHIYKIMM IUIs IIOJS, CO3-
JAHHOTO HECKOJIbKUMH MPOBOJHUKAMU C TOKOM B JAHHOW TOYKE, OII-

pelesieTcsl BEKTOPHOM CYMMOUM BEKTOPOB B;

; UHIYKLIUM MarHUTHBIX

HOJ’ICfI, CcO31aBacMbBIX B 3T0ﬁ TOUKC KAXXJIbIM TOKOM B OTACIIbHOCTU.
— n —
B=Y, (6)
=1

TI€ # — YUCJIO ITPOBOJIHUKOB C TOKOM;
5) MOIyJb BEKTOpa MAarHUTHOW WHIYKIIMU B pacCUUThHIBACTCH,
HCXOJISl U3 TEOMETPHUM PUCYHKQ;

-

6) HaIlpaBJIECHHE BEKTOpPAa MAarHUTHOM HMHAYKUHH B;

; TIOJIS TIPO-

BOJIHUKA C TOKOM OIPEAEISETCS NPABUIOM «OYPABYUKAY;
7) BEKTOp HAIpPsOKEHHOCTH f1 MarHWTHOTO TOJIS CBSI3aH C BEK-

TOpOM B IJIsL Ada- U IapaMariuTHBIX CPpCl COOTHOIICHUCM

B=pp, A, (7
r7ie L — OTHOCHUTEJIbHAS MAarHWTHAs MPOHUIIAEMOCTh BellecTBa (JJis
BaKyyma uiu Bo3ayxa U = 1), yo =4 - 10"’ TH/M — MarnuTHas 1o-
CTOSIHHASI.

Ilpumeuanusn 3:

1. Ilepen pemenueM 3aiad Ha 3aJaHHYIO TEMY pa30epuUTe NMPH-
mep 10 [1] c. 75.

2. Ilpu pemiennu 3aday 48—50 MOMHUTE, YTO MAarHUTHOE TIOJIE B
IIEHTPE KBAJPAaTHOM PAMKU C TOKOM CO3JIA€TCA BCEMH CTOPOHAMH
ATOM paMKH, KOTOpBIE MPEICTABISIOT COOOM MPSMOJUHEHWHBIE TPO-
BOJIHUKM KOHEYHOW JUJIMHBI, & UHAYKIUS PE3YJIbTUPYIOMIETO MATHUT-
HOTI'0 TOJIS1 ONIpEIeIseTCs BhIpakeHUeM (6).
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3aoauu 51-60 na temy «3axkon Amnepa. /[BuxkeHue 3apsizKeH-
HBIX YACTHI] B MATHUTHOM I10JI€».

3akon Amnepa onpenenser cuiy dF, NEUCTBYIOIIYIO Ha 3Je-
MeHT d/ JIMHBI IPOBOJHUKA C TOKOM [/, TIOMEIIIEHHOIO B MAarHUTHOE

ToJie HHAYKIHel B
dF =[1d/B].
Hanpasnenue Bektopa cunbl dF ompesensercs, HCXOAs U3 Bek-

TOPHOTO MPOU3BEACHUA.
Monayinb criibl AMIiepa onpeensieTcs Kak

dF = IBd/sina,

TJA€ O — YroJd MEXIy HAIpaBJICHUEM TOKA B IPOBOJHUKE M BEKTO-
poM B.

B 01HOpOJTHOM MAarHWUTHOM ITIOJIE HA JUIMHHBIN MPSAMOJIMHEUHBIN
MIPOBOJIHUK C TOKOM [ IEUCTBYET cuna Amrepa Fy, BETUUUHA KOTOPOU
ompeaesieTcs mo Gopmyiie

F,=1Blsinaq, (8)

rae ¢ — njvHa MpOBOJHUKA.

Hcnonw3yiite cooTHomienue (8), pemas zadauu 51, 52, 54, 59,
60. HanpaBneHue BekTopa cuibl F | OIIPENETUTE TI0 NPAguUy J1e6ou
PVKU, €CIIA YTOJ oL MEX]y HAIlpaBJICHUEM TOKa B MPOBOJHUKE U BEK-
TOPOM MATHHTHOH MHAYKIMH B paBeH 90° (He 3a0ymbTe, 4TO 3a Ha-
MPABJICHUE TOKA B MMPOBOIHUKE MPUHUMAETCS HANPABJICHUE JIBU>KEHUS
MOJIOKUTENBHBIX 3aPSJIOB).

[Ipu pemienuun 3aoau 53, 55—58 UCNONB3YWUTE 6mMOpPOU 3AKOH
Hviomona u cuny Jlopenya, Kotopasi IEUCTBYET HA 3apSAKCHHbBIE YacC-
THUIIbI, IBUKYIIIMECS B MATHUTHOM TOJIE,

Fy =0[vB],
rae O — 3apsl YacTHIBL, U — BEKTOP CKOPOCTH €€ JBMIKCHUS, B —

BEKTOpP MAarHUTHOM WHIYKIIHH.

Hamnpasnenue Bekropa cuisl Jlopenua £y onpenensiercs npaBu-
JIOM BEKTOPHOT'O MPOU3BEICHUS, YACTHBIM CIIy4aeM KOTOPOTO SIBJISET-
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CS BPABUNO J1€801L PYKU: eCJlU JIAOOHb JIe6OU PYKU PACNOONCUMb MAK,

—

ymooOwvl 8 Hee 8X00Ul 8EKMop B,a uemolpe 6blMAHYNbLX najlbyd pac-
NOJIOJHCUMb 8 HANPABAEHUU OBUNCEHUS. NOTOHCUMENbHO20 3apsaod, Mo
omocHymuli Ha 90° Oonvuioli naney nokasxcem HANPAsieHUe CUJbl,
Oelicmsyoweu Ha s3mom 3aps0. B ciiydae IBUKEHUS OTPULIATEIBLHOTO
3apsiga HampaBiieHHe cruibl JIopeHIa OyaeT mMpOTHBOIOIOKHBIM CHIIE,
JCVCTBYIONIEH HA MOJIOKUTEIbHBIN 3apsiI.

Monayinb BekTOpa cuibl JIopeHua paBeH

F;; =QvuBsina,

IJIe O, — YIOJl MEXTy BEeKTOpaMu U B B

IIpu pemennu 3a1a4 JaHHOW TEMbI IOMHUTE, YTO cuia JlopeHia
MEePHIEHANKYJIIPHA BEKTOPY CKOPOCTH M HE MOXKET U3MEHUTh BEJINYU-
HY CKOPOCTH JBMKYIIEHCS 3apspKeHHOM dactuibl. Cuna JlopeHna co-
0O0IIIaeT YacTHUIIE TOIbKO HOPMAIbHOE YCKOPEHHE

rae R - paanyC TPpaCKTOPHUH ABHUIKCHHUA YaCTUIIBI.
Ecmu JacTulla BJICTACT B MAIHHUTHOC II0JIC IICPIICHAUKYJIAPHO

BEKTOPY MArHMTHOW MHIYKUMU B | 1o yrom o pasen 90°, a sina = 1.

Torma momyns cuisl JIopeHia

Ipumep 4. IlepneHIUKYIAPHO OTHOPOJHOMY TOPU3OHTAIBHO-
My MarHutHoMy noyiro ¢ mHayknuerd 0,1 Tin pacriomoxeH ropu3oH-
TAJIBHBIA MPOBOJHUK JNIMHOM 25 cm u maccoun 10 r. Kakon Ttok mon-
KEH WJTH TI0 TPOBOJAHUKY, YTOOBI OH JABUTAJICS BEPTUKAIHHO BHU3 C
yckopeHueM, paBHbIM 0,2 YCKOpEHHSI CBOOOTHOTO MaICHUS ?

5=0,1Tn Pemenue
¢ =0,25m §
m=0.01 kr Ha mpoBOJHUK € TOKOM, HAXOAAIIUAMCS B Mar-
a=0 ’2 g HHUTHOM IIOJIE, ACHCTBYET CHJIa TSXKECTH Mg W Cula
2 —_—
[-7 Amnepa F,, HanpaBneHune KOTOpoil 3aBHCHT OT Ha-

[IpaBJICHUA BCKTOPA MariuTHOM NHIYKIHNHA B n HaIIpaBJICHUA TOKaA IB

npoBojHUKE (puc. 6). I[lycTb BekTOp B HAIMPAaBJICH MEPIIEHIUKYISPHO
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IJIOCKOCTH 4YepTexa «OT Hac». I1o ycnoBuIO 3a1adn yCKOpEHHE a, C
KOTOPBIM JIBHXKETCS MPOBOJIHUK, MEHBIIIE YCKOPEHUSI CBOOOIHOTO Ma-
NICHUS g, CJIEIOBATENBHO, CHJIa AMIIEpa HAPABJIEHA BBEPX.
3anuiiem BTOpoit 3akoH HproTOHA B BEKTOPHOM popme
m§ +F y= ma >

FAA

R
B
& e

Y B IPOCKIIMU HA OChb Y
mg —F, =ma.

-—
SR

Tak kak HampaBJIE€HUE BEKTOpA B u

HamnpaBJICHUE CHJIbI TOKa [/ B Mpo-

BOJIHMKE B3aWMMHO IEPIEHINKYJISP- R

HBI, TO SIn o0 = 1 W MOIyIb CHIIBI mg ¥

Awmrepa (9) paBeH
F,=1B¢.

C yderoMm yciaoBus 3a1a4uu

mg — IBl! =0,2mg.

Puc. 6

mg—0,2mg 08mg 0,8-0,01-98
Bl BY 0,1-0,25

Orcrona [ = 3,12(A).

IMpumep 5. /IBa IpAMOJIUHEUHBIX UIMHHBIX NAPAJUIEIBHBIX IIPO-
BOJIHMKA HAXOJATCS HAa HEKOTOPOM pACCTOSIHUM JApyr or apyra. Ilo
MPOBOJHUKAM B OJTHOM HAIIPABIICHUU TEKYT OJIMHAKOBBIC TOKU. HanTu
TOKH, TEKYILIUE MO KaXXJIOMY U3 IMPOBOJHUKOB, €CIIM U3BECTHO, YTO
JUTSL YBEJIMUEHUSI PACCTOSIHUS MEXIy MPOBOJHHMKAMHU B 2 pasza Oblia
coBepiieHa pabora (Ha  €IUHUIYY  JUIMHBI  TIPOBOJHHUKOB)

A,= 55 mx[lx/m.

L=hL=1 Pemenne
di=d Kaxaprii mpoBOJHHUK C TOKOM CO3/aeT
dry = 2d BOKpYI' ce0s MAarHuTHOE IOJIe C HHOYKIIH-

-6 —
Ay =55-10 " JUx/M | eii B . T10o9TOMy MOXHO CUMTATh, YTO MPOBOI-

-7 HUK C TOKOM /| HaXOAHUTCSA B MarHUTHOM I10J1€

IIPOBOJHUKA C TOKOM /5, BEKTOpP B, MarHuTHOM MHIYKIUU KOTOPOTO
HaIpaBJIeH «K Ham». [IpoBOJHUK € TOKOM [/, HAXOAUTCA B MArHUTHOM
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I10JIE IIPOBOJHUKA C TOKOM [{, BEKTOP MAarHUTHOW MHIAYKIUHU B| KO-

TOPOr0 HAIpPaBJICH «OT Hacy». Ha
KaXJIbIll MIPOBOJIHUK C TOKOM CO ;
1 1 S

CTOPOHBI JIPYroro IPOBOJIHUKA A
1
2 /

Ry

JCUCTBYET cuiia Awmriepa

(puc. 7). ]
W3 pucyHka BHIHO, YTO _ —

paboTy IO YBEJIWYEHHWIO pac- S / Fy

CTOSIHUSL MEXIy IPOBOJIHUKAMU B,

MOTYT  COBEPIINTH  TOJBKO Puc. 7

BHEIIIHUE CHWJIbL, JCHUCTBYIOIIUE

npoTuB cuia Amnepa. Tak Kak BHEIIHSS CHJIa COBEpIIacT paboTy mpo-

TUB CHJI AMIIepa, TO MOIYJIH 3TUX CHJI PaBHBI:

F=F,

Monynb cuiibl AMIiepa onpenesieTcs: BbipaxkeHnem (8), B KOTo-

poMm yroi o = 90°, cnemoBaTensHO,
F,=1B¢.

DneMeHTapHas pabota dA4, coBepiiacMas BHEIIHEH CHJION mpu
MEPEMEIICHIH OJTHOTO M3 MPOBOJHHUKOB B MAarHUTHOM ITIOJIE JIPYTOTO
Ha 0ECKOHEUHO Majioe paccTtosiHue dr, paBHa

04 = Fdr.

[IpenmnonoxumM, 4TO0 MPOBOJHUK C TOKOM [p TIEpEMENIACTCA B

MaArHUTHOM I0JI€ ¢ MHAYKIMer Bi. Moaynas Bekropa B, MarHuTHOI
MHIYKIIUA BOJIW3W O€CKOHEYHO TMHHOIO IPSMOJUHEHHOTO MPOBOI-
HHUKa C TOKOM /| paBeH

Kol
By = H07L,
racr— paCCTOHHI/Ie oT HpOBOI[HHKa a0 TOqKI/I, B KOTOpOﬁ OHpeI[eHHCT-

cs BeJIMurHa By
Torna

2
§4=1,B fdr = I, "1 pgr =Mo" g,
2nr 2nr
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rae ! — JJIMHa IIPOBOJAHHKA, IICPCMECIIACMOI'O B MArHUTHOM II0JIC. To-

raa pa6OTa A Ipu UBMCHCHHUHN PACCTOAHUA MCXKAY IIPOBOAHUKAMU OT
dy o d

2 d2 2 2 2
l.,l()] fjd]":l,lo] fln@:l,lo] flnzd:l,lo] f

A=[d4=
2n g 2n d; 2=n d 2n

In2.

Pa60Ta, npuxoaamaiacsa Ha CAMHULY JUIMHBI ITPOBOJIHUKA,

A pol®
4, ==,
2m
6
Otcrona [ = iy _ | 2m 557 10 =20(A).
Woln2  \4r-107"-0,693

Ipumeuanusn 4:

1. B 3a0auax 51, 54 npoBOJHUKUA C TOKOM PACIOJIOKEHBI TOPU-
30HTaNIbHO. [lepen pemieHueM 3TUX 3aaad pazdoepute nmpumep 4 Ha-
CTOSIIIAX METOJIMYECKUX YKA3aHUM.

2. Ilepen pemenuem 3adau 53, 55—58 pa3zoepute mpumep 11 [1]
c. 76.

3. Ilepen pemenueM 3adauu 59 pazdepure mpuMep 5 HACTOS-
MX METOJIMYECKUX YKa3aHUM.

3aoauu 61-70 Ha TeMy «JJieKTpOMArHUTHasE mHAyKnus. Ca-
MOMHTYKITHAS.

Anekmpoosudxcywjas cuna €; UHOyKyuu, BOSHUKAIONIAS B 3aMK-
HYTOM IIPOBOJAIIEM KOHTYpPE, MPOMOPIUOHAIBHA CKOPOCTH HW3MEHE-
HUSI MArHUTHOTO IIOTOKa @ CKBO3b IIOBEPXHOCTH, OTPAHUYECHHYIO
3TUM KOHTYPOM,

dt

3HAaK «MUHYC» B IIPABOM YaCTU COOTBETCTBYET npaeuny Jlenua:
npu USMEHeHUU MA2HUMHO20 NOMOKA CK803b NOBEPXHOCHMb, 02PAHU-
YEHHYI0 3AMKHYMbIM NPOBOOSUWUM KOHMYPOM, 8 HEM B03HUKAEM UH-
OYKYUOHHBIU MoK I; maxo2o nHanpasenenus, npu KOMopom e20 Ma2HUum-
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HOe nojie NpomuBooetcmeyem UMeHeHU MA2HUMHO20 NOJis, NOpPo-
Jrcoarouie2o 3mom UHOYKYUOHHBIU MOK.

—

Maenumnuwiti nomox d@® (IOTOK BEKTOpa MHAYKIUU B MarHut-

HOI'0 I1I0JIsI) Yepe3 dIeMeHTapHyo miomaaky dS (puc. 8) paBeH cka-
JSIPHOMY ITPOU3BEICHHIO

ds .-
do = (BdS): BdS cos a,
ﬁ
B _
— rne dS=dS# (7 — HOpMalb K ILJIO-
a ~ 7 manke dS); o = (ﬁ ) B) — YroJ MexX-
ny iiuB.
OJ1C wHAyKIMHA, HaBOAMMAs B
- KOHTYpE, coJiepxamem N BUTKOB, OIl-
peaeaseTcss COOTHOIICHUEM
Puc. 8 do
g =—-N

: dt

MaruuTHbI TOTOK MOKET U3MEHSTHCS MPU ABMKEHUH KOHTYpa
WM OTJEIBHBIX €r0 YYacTKOB (3adauu 61, 62). Ecnu npoBOJHUK B
MarHUTHOM II0JI€ JIBHXKETCS MOCTyNaTeNbHO (3adaua 63) Wiu Bpalla-
ercs (3adaua 64), TO Ha €ro KOHIAX MOSBIISIETCS Pa3HOCTh MOTEHIMA-
710B AQ, uncieHHo paBHas IJ{C, nHIyuupyemMoun B IPOBOTHUKE.

OJIC 31eKTpOMAarHUTHOM WHAYKIHMH, BOZHUKAIONIASA B JJIEKTPU-
YECKOU e BCIIECTBUE U3MEHEHUS B HEW AJIEKTPUUYECKOr0 TOKA, Ha-
3BIBACTCS 27IeKMPOOSUdNCyulelt Cuiou camounoykyuu (3aoavu 66—71)

d¢
rae L — MHAYKTUBHOCTh KOHTYpa, KOTOpasi 3aBUCUT OT €ro (GOPMBI U
pa3MepOB M OCTAETCs MOCTOSTHHOW MPH OTCYTCTBUU JiepopMariiy KOH-
Typa, Haxojsmerocs B HedeppomarHuTHOW cpene. Eciam koHTyp
MpeACTaBIseT COOOM COJICGHOMUI, TO €r0 MHAYKTUBHOCTD

LZMMOTSZMM()TZ ZS, ( )
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rac n — 4ucCjio BUTKOB, IIPUXOOAININUXCSA HA CAMHUIY AJIMHBI COJICHOU-

na, n= N

9 f 9
IUTOMIA/Ib TTOMIEPEYHOTO CEUEHUS COJIEHOUIA.

IIpumep 6. B 0ogHOPOAHOM MAarHWTHOM IIOJI€ C WHIYKIUEH

B = 0,1 Ta pactionmoxeHa nmpsAMOyToJibHAsI paMKa, IMOJIBUYKHAsI CTOPOHA

KoTopoi jmHOoM [ = 0,2 M mepeMenIaeTcs co CKOpocThio L = 20 M/cC

MEPIECHANKYJISIPHO JIMHUSAM WHAYKIWM MarHuTHoro mnoiis. Omnpene-

muth DJ1C MHAYKIIMK, BOSHUKAIONLYIO B KOHTYPE.

[M_l]; N — 4Hucino BUTKOB cojJeHoOHua; ¢ — ero JIuHa; S —

8=0,1Tn PenieHue

¢ =0,2m

L =20 M/c N3menenne d® MarHUTHOTO IIOTOKA, ITPOHHU3BI-
g _9 BAIOIIIETO TMOBEPXHOCThb, OrPAHUYECHHYIO KOHTYPOM,

I MIPOMCXOAUT 3a cUeT m3MeHeHus dS 1momanay npu ABH-
KEHHUH OJHOU CTOPOHBI PAMKH

N P
d@ =BdS . > % -
B (%
Iy >
HaBogumass B KOHType : ®
OJIC wHOyKUUW OIpeaeacT- .
Cd CKOpPOCTBIO H3MEHEHUS dx
MarHuTHOIO IIOTOKa 4Yepe3 >
IOBEPXHOCTh, HATSAHYTYKO Ha Puc. 9

KOHTYD,

dt dt dt

rae dS=/dx — u3MeHeHue IJIOMAJAN MOBEPXHOCTU MHPU JIBUKEHUH

dx
CTOPOHBI PAMKH CO CKOPOCTBIO VL = &
!

[Ipoussenem pacuersl
€ =-01-0,2-20=-0,4 (B)

3HaK «MHHYC» TOKa3bIBACT, YTO MHAYKIIMOHHBINM TOK MMEET Ta-
KO€ HaIlpaBJICHHE, YTO CBOMM MarHHUTHBIM TIOJIEM IIPEIATCTBYET yBE-
JUYEHHIO MAarHUTHOTO IOTOKA, TO €CTh MHAYKIIMOHHBIA TOK /; B KOH-
Type HallpaBJI€H MPOTUB YaCOBOM CTPENIKU (CM. puc. 9).



25

IIpumep 7. B ogHOPOAHOM MAarHWTHOM IIOJI€ C WHIYKIUEH
B=0,01 Tn Bpamaercs ¢ yrioBou CKOpocThio @ = 10 ¢! OIHOPO/I-
HbIA cTepkKeHb IauHOM [ = 20 cM. Och BpallleHUs MPOXOJUT 4Yepe3
LEHTP MacC MEPIEHANKYIAPHO CTEPKHIO U MapajjieiibHa JUHUASIM WH-
nykiuun. Onpenenuts PasHOCTh TMOTEHIHAIOB MEXKIYy TOYKAMHU
CTEpKHS, OJJHA U3 KOTOPBIX JICKUT HA €ro CEpEeAUHE, Ipyras — Ha OJI-
HOM M3 KOHIIOB.

B=0,01 Tn Pemienue
¢ =0,2m

q IIepepacnpenenenue 3apsa0B B CTEPKHE MPHU €TO
w=10c BpAIlICHUHA BOKPYTI HEMOJBWKHOM OCH HPOUCXOJUT
Ap—? noa aericteuem cuibl JlopeHna. [Ipu 3ToM B Toukax A

1 C (puc. 10) Bo3HHKaeT NU30BITOK AJIEKTPOHOB, a B Touke O — X He-
noctaTok. IlepeMernmenune 3IeKTPOHOB K KOHIIAM CTEPXKHS IPOHCXO-
IUT 10 TEX IIOp, IOKa CHIIA
JlopeHIia U KyJIOHOBCKas ChJia

|
> \ HE CTaHYT YHCJIICHHO PaBHBI:
AB > |
/ v L X eE = evB,
l
C } b—>
oi x ¥ c TAEe e — 3aps JJIEKTPOHa; £ —
<«
! 3 HANPSDKEHHOCTh  AJICEKTpUYE-
|
i

CKOro 1mojsA; B — WHAYKIUA
Puc. 10 MArHuTHOTO IIOJII; L — CKO-
POCTb 3JIEKTPOHA, HAXOMsIIe-

rocsi Ha PacCTOSIHUU X OT LIEHTPA CTEPKHS.

Hcrnonb3yst  CBA3b  HAIPSKEHHOCTH £ ¢ pa3HOCTBIO
noTeHanoB d¢ Ha anemMeHTapHOM ydacTke d/ mmuHbl cTepxkHs (1)
dep =—-Ed/, monyuum de =—vBd/.

Yutem, uto V=X, a d/ =dx, Toraa nocieaHee ypaBHEHUE MPUMET

BU
do = —m xBdx.

NuterpupyemM B ykazaHHbIX npenenax ot 0 go £/2
e 02 22 B2

dp=—-| owBxdx=-0B = ,
Jdo=-1 20" 8
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o B>
g

Beruucium pa3sHOCTh MMOTEHIHAIOB MEXIY YKa3aHHBIMU TOYKAa-
MH CTEPKHS

®o =OPc =

10-0,01-0,04

A9 =0p — ¢ = =5-107*(B).

Ilpumeuanusn 5.
1. Ilpu pemennu 3aoauu 62 NONOJHUTEIBHO YYTUTE, YTO

81' =1, l‘R.
2. ITomHwuTE, 49TO HWHAYKIHA B MarHuTHOTO MOJS U €T0 HaIIps-

sKeHHOCTh H (3ao0aua 64) cesizanbl cootHomenueM (7). Ilepen perie-
HUEM YKa3aHHOM 3a/1aur pa3dbepute mpuMep 7 HACTOSIINX METOIuYe-
CKUX YKA3aHUU.

3. B ycnoBuu 3adauu 65 cuuTath, 4YTO OCh KATYIIIKH, BEKTOP

MarHUTHON WHIYKITUN B u ock BpAIllCHHUS KaTyIIKH B3aUMHO TIEp-
MICHINKYIISPHEL.

4. Tlepen peuienuem 3aoau 66, 67, 69 pazdepute mpumep 13 [1]
c.78.

5. Yurure, 4TO:

a) B 3a0auax 66 u 67 paccuutbiBaetca 3/1C UHAYKIIMA B MOMEHT
BPEMEHH, ONPEACIAEMBINA U3 YCIOBHUS

1 Rt
—I,=1,exp| —— |;
5o o €XP 7

0) COMPOTHUBJICHNE MPOBOHUKA 3aBUCUT OT €r0 T€OMETPHICCKHIX
pasMepoB U pojia Marepuaia (3), rae p — yAEIbHOE CONPOTUBICHUE
Menu [1] Ta6a. 10;

B) 0OMOTKa COJICHOMJA COJACPKHUT JBa CJIO0s, MO3TOMY IPHU pac-
94eTe MHAYKTUBHOCTH L KaTYMIKH IJIOTHOCTh BUTKOB PAacCUMTANTE IO

bopmyne n=2/d, ;.
1. Onpenenss 3apsn (J;, TPOLICAININNA YEpPe3 COJICHOW] IOCIIE

OTKJIFOUEHUS B HEM DAJIEKTPUUECKOTr0 TOKa (3adaua 7()), NONOTHUTEIb-
HO YUYTHTE, YTO



27

O
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3aoauu 71-80 Ha TeMy «JHeprust MArHUTHOr 0 moJiss. Pabora
Mo nepeMelleHUuI0 MPOBOAHNUKA U KOHTYPa ¢ TOKOM B MATHUTHOM
1moJie».

Ecnu no KOHTypy TEYET TOK, TO BOKPYT HETO CO3AA€TCsl MarHUT-
HOE TI0JI€, KOTOPOE SIBJISIETCA HOCUTEJIEM SHEepruu. JHeprust W, mar-
HHATHOTO 0/ (3adauu 72, 73, 79) onpenensercs mo hopmyie

rjae / — cuiia Toka B KOHTYpE; L — MHIYKTUBHOCTh KOHTYpA.

Jlnst onipeneneHust uHOyKmueHoCmu ColeHouda BOCIIOIb3yNTECh
BbIpaxkeHneM (9). YuuTeiBas, YTO MHAYKIMUS B MarHUTHOIrO MOJISI B
COJICHOU/IE, HE cojieprKalleM (PeppOMarHuTHOTO CepAeYHUKA, paBHA

N
B =ppoH =ppol e Mo ln

MOZKHO IMOJIYYHUTb APYTO€ BBIPAKCHUC OJIA SHCPIrUHU MAarHUTHOT'O I1OJISA:

W, =2ty
2

m
ObveMHas NIOMHOCMb Wy, dHepeUuUu MASHUMHO20 NOJs, TO €CTh
SHEPrus, cojeprKaiascs B eauHuIe oobeMa (zadauu 71-73, 78), on-
peaeNsieTcs COOTHOLIEHUEM
L _BH _ upoH? _ B
"2 2 2upg

Ilpumeuanusn 6:
1. Uncao BUTKOB 71, MPUXOASININXCS HA SIUHUIYY IIUHBI (3a0a-
yu 71, 72), onpenensiercs mo Gpopmyiie
N N 1
n=—=———= -,
¢ Nd d

rie d — auaMeTp IpoBo/a.
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2. HanpsixkeHHOCTh H MarHuTHOTO MoJisl coieHouaa (3aoauu 71—
73, 79) 3alUChIBa€TCS B BUE

H:Inzl%.

—

3. Mexay BEeKTOPOM WMHAYKIMH B MarHUTHOTO TOJISI U Hamps-

JKEHHOCTBIO H MAarHUTHOTO TOJs CYIIECTBYET CBA3b, OIpeesieMast
cooTHoleHueM (7).

4. Ecii coleHou1 UMEET KeJIe3HbIM cepJieuHuk (3adauu 73, 79),
TO JJI1 HAaXOKJICHUS MarHUTHOW WHIYKIMH B HEOO0XOIWMO cHayaja
HaWTH HANPSHKEHHOCTh H MarHUTHOTO TOJIA, a 3aTeM, MOJIb3YsCh Tpa-
¢ukom 3aBucumoctu B = f (H), nzobpakennom Ha puc. 4 [1] c. 77,
OTIPENICTTUTh BEJIMUMHY BEKTOpPA MAarHUTHOW MHAYKIUU B.

5. Ilpu pemienuu 3adauu 78 UHAYKIHUIO B MarHUTHOTO TOJIS OTI-
PENEIISIOT, MOJIb3YsCh 3aKOHOM Ammepa (8).

B cnenyromei rpynne zadau (74—77) onpenensercs padoTta 1o
MIEPEMEILICHUIO MMPOBOJHUKA C TOKOM (3adauu 76, 77) ¥ KOHTypa C TO-
KOM (3a0auu 74, 75) B MArHUTHOM MOJI€ © MAarHUTHBIN MOTOK @, TIpo-
HU3BIBAIOIIWNA 3aMKHYTBIA KOHTYp (3adauu 76, 79). DnemeHTapHas
paboTta 04 1Mo mepeMenIeHnI0 MPOBOJHUKA ¢ TOKOM B MarHUTHOM I10-
Jie ompenensaeTcsl MpOoru3BeICHUEM CHIIbI TOKa / B TPOBOJHUKE HA M3-
MEHEHHE MarHUTHOTO MoToka d®, MPOHU3BIBAIOIIETO TUIOIA b, TIepe-
CEKaeMYI0 IIPH JABMYKEHUU MMPOBOIHUKA:

04 = 1dD.

CrenoatenbHO, ToNHas padota A = [Id®. (10)
MarauTHbIM TOTOK @ ompenenseTcs Mo GopMye

@ = BS cos a,

rae S — ImIon@aab KOHTYpa; O — YroJl MEXAY BEKTOPOM MarHUTHOU

WHIYKIIUA B ¥ HOpMaJbio # K MOBEPXHOCTH KOHTYpA.
Ecnu karyuika umeetr N BUTKOB, TO pe4b UJIET O ITOTOKOCUEILIE-
Hun Y (3aoauu 74, 75, 79)
Y = N&® = NBScoso.

B 3a0auax 74, 75 pabota onpeaensercs mo Gopmyiie



29

a2
A= [NBSsino do.
|

Ilpumeuanun 7:

1. Maaykiyst B MaroHuTHOTO MOJISL U €r0 HAIPSIKEHHOCTh CBs3a-
HBbI cooTHOIIEHUEM (7).

2. B 3a0auax 74, 75 3Haue€HHE OTHOCUTEILHOM MarHUTHOM Mpo-
HUIIAEMOCTH Cpeabl L= 1.

3. Jlns HaxOXKJIEHUST MarHUTHOTO MoToka @ (3adaua 76) BOC-
MOJIb3YHUTECh TEOpeMor 00 M3MEHEHHH KHMHETHYECKOW SHEpPruu, CO-
IJIACHO KOTOPOW HM3MEHEHUE KWUHETUYECKOM HHEPTrUM IPOBOJHUKA
paBHO paboTe cuilbl AMIiepa, IeUCTBYIOMIEH Ha TPOBOJHUK C TOKOM B

MAarauTHOM IIOJIC:

m02

——— = [IB/Ax,
2

rae Ax— paccTosiHhe, Ha KOTOPO€ CMEIAETCsl TPOBOIHUK.

4. Ecnii mpOBOJIHUK C TOKOM BpAIA€TCs C MOCTOSHHOW YIJIOBOM
CKOPOCTBIO B MAarHUTHOM T0JI€ (3adaua 77), To paboTa A onpeaensier-
cs cootHouieHuem (10)

A=[1d® = [IBdS,
S

rae dS — sneMeHTapHas TUIoaaKa, KOTOPYIO IepeceKaeT MPOBOHUK

¢ TokoM / 3a Bpems dr:
2 2
Tr r
dS = ——dop = —owdr.
2T 2
5. Ilpu pemennn 3adaqu 80 KOAWYECTBO TEIUIOTHI (), BBIICIAIO-

mecCia B IPOBOAHUKE COIIPOTHUBIICHUCM R IIpH MPOXOKIACHUU 110 HCMY

2
ToKa I, onpenensercs no 3akony Jxoyns—JIenna: O = I°Rt.
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