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KOHTPOJIBHASI PABOTA Ne 3

Bapuant Howmepa 3agau
1 311 321 331 341 351
2 312 322 332 342 352
3 313 323 333 343 353
4 314 324 334 344 354
5 315 325 335 345 325
6 316 326 336 346 356
7 317 327 337 347 357
8 318 328 338 348 358
9 319 329 339 349 359
0 320 330 340 350 360

1. IIOJIE TPAMOI'O U KPYT'OBOI'O TOKA

OcHoBHbIE GopMmyabI

1.3axon buo—Casapa—Jlannaca

JB=MHo |Idl -77|

b
4n  r?

rae |p — MarHuTHas nocrosHHas (Mo = 4m- 107 Ta/m); p —
MarHuTHas TPOHUIAEMOCTh Cpeabl; dB — MarHuTHas WHITYKIHS

10JIs, CO3/JaBa€MOT0 AJIEMEHTOM JJIMHBI IPOBOAHUKA dl ¢ TOKOM I;
7 — paauyc-BEKTOp,  MPOBEAEHHBI  OT  Hayaja  dJIEMEHTa
NpOBOJHMKA dl K TOYKe, B KOTOPOM OIpelesseTcsl MarHuTHas
WHIOYKIUA.

2. Monynb BEKTOpa ‘dl?‘ BbIpa)kaeTcst (popmMyioit

pup, Idlsino

dB= >
4 r

3

/1€ 0 — YToJI MeX/ly BEKTOpaMu dl 7.

3. CBs3b BEKTOpa MAarHUTHOW HMHIYKIUHU
B v HanpsDKEHHOCTU MAarHUTHOTO nonst H !

— —

B=pp,H .

4. MarautHas WHIYKIHSA TI0JIA,
CO371aBaeMOr0  OSCKOHEYHO JIIMHHBIM TIPSMBIM
MIPOBOIHUKOM C TOKOM, Ha PaCCTOSIHUM R OT HEro

B Hp, L

2nR

5. Marnutnas AHAYKLIUS HOoJI,
co3/1aBaeMasi OTPE3KOM MPOBOJIHUKA C TOKOM / B

Puc. 1..1



TOouke A Ha PAaCCTOSAHUU ¥ OT HETO

up,l (cosa, —cosa, )
B, = .
4nr

6. MaruuTHas ”HAYKLHS B IEHTPE KPYrOBOrO BUTKa C TOKOM

B:HHOI ’

2R

rae R — paauyc BUTKA.

7. MarauTtHas HHAYKOWA Ha OCH KPyTroBOIrO BHUTKAa C TOKOM
Ha PAaCCTOAHUU a OT €T0 IIJIOCKOCTU

o IR
2(R2 +a’ )3/2 .

8. MarauTHass WHIYKIUS TIOJIs, CO3/1aBaéMOTr0 JIJTMHHBIM
COJICHOUJIOM B CPEJIHEN €ro YacTu

B=

NI
B=ppn=FE
0
ra€ n — YHCIO BHUTKOB, IIPUXOOAIIMUXCA Ha CAUMHULY OJIWHBI

coneHoupga;, I — cumiaa Toka B coJeHoMae; N — YHCIO BHUTKOB
coJjieHona; £ — IJIMHA COJICHOMIA.

9. MaruuTHast MHIOYKIMS TI0JI1 HA OCH COJIEHOMJIa KOHEUHOMU
JUTHHBI

0
Bzul-n-(cosa —cosa., ),
2 2 1
IJIe 0L, Oy — YIVIBI MEX/Iy OCBIO COJICHOMIA H PajliyCOM-BEKTOPOM,
IIPOBECHHBIM U3 PACCMATPUBAEMOI TOUYKH K KOHLIAM COJICHOUIA.

Hpumep. Karymka pmunont (=30 cv wumeer N=1000

BUTKOB. HalTu HanpsokeHHOCTs [/ MarHuTHOTO IIOJIA  BHYTpH

KaTyllIKM, €CJIIM IO KaTyllke mnpoxoaur Tok /=2 A. [lmamertp

KaTyIIKHW CYUTATh MAJIbIM 11O CPABHCHHIO C e€ IJIMHOM.

[aHno: Pemenue:

(=30 cMm

N=1000 BuTkKOB JO000000C

1=2 A .

H—? H

l
Puc. 1.2. HanpaBneHue MarHuTHOro
TIOJIS B coJieHowne (B paspese)

[To ycrnoBuro 3ajaun AMaMeTp KaTyIIKW HaMHOTO MEHbBINE ee
JUIMHBI, TOrJa KaTyUIKy MOXKHO CYHMTaTh OECKOHEYHO JJIMHHBIM
COJICHOHMJIOM, I KOTOPOTO

H:n-I:M,
4

TaK KaK l’l:?, TAC n — YUCJIO BUTKOB, IIPUXOJAIIAX

Ha CAWHMITY JUTMHBI COJICHOWIa; [ — cuia Toka B cosieHounae; ! —
JUIMHA COJICHOMIA.

[TonctaBUM 4YHCIOBBIE 3HAYEHUS M TMOJYYHM BEITUYHHY
HaIPSKEHHOCTH BHYTPU KATYIIKH:

=N 10002 oce 6 [ﬁjzam [EJ_

14 0,3 M M
OtBer H=6,67 ﬁ
M



3ATAUM

311. Haiitu HampsKeHHOCTh [ MarHUTHOTO NOJs B TOYKE,
OTCTOALIEH Ha paccTOSHUM R =2 M OT OECKOHEYHOIO AJIMHHOIO
MIPOBOJHHKA, IO KOTOpOMY TeueT ToK / = SA. [H =398 A/m]

312. Onpenenute MarHUTHYI0 UHAYKLHUIO B LIEHTPE KPYTOBOTO
MIPOBOJIOYHOTO BUTKA paanycoM R = 10 cM, Mo KOTOpOMY TEYET TOK
I=1A.[B=06,28 MxTn]

313. Omnpenenute MarHUTHYIO WHAYKIMIO HA OCH TOHKOTO
MPOBOJIOYHOTO KOJIbIA PainycoM R = 5 cM, IO KOTOPOMY Te€UeT TOK
I = 10A, B Touke A, pacnoyoxeHHoi Ha pacctosauu a = 10 cm ot
ueHTpa konbla. [B = 11,2 mxTn]

314. Onpenenure MarHUTHYIO MHAYKIHMIO HA OCH TOHKOI'O
MPOBOJIOYHOTO KoJsbLa paguycom R = 10 cm, B Touke A4,
pacrmonoXeHHOW Ha paccTossHUU a = 20 cM OT LEHTpa KOJbIIa,
€CJIM B LIEHTPE KoJiblla MarHuTHasg uHaykuusa B = 50 mxTo.

[B4 = 4,47 mxTn]

315. Hanpsi:keHHOCTh MAarHMUTHOTO TOJIS B IIEHTPE KPYTrOBOTO
Butka Hy = 64 A/M. Pammyc Butka R = 11 cm. Haiitu
HaIpPsSHKEHHOCTh H{ MarHUTHOTO TIOJII HA OCH BUTKA Ha PACCTOSTHUHU
d = 10 cm ot ero mnockoctu. [H = 25,7 A/Mm]

316. Haiitu HanpsHKeHHOCTb H  MarHWTHOrO  MOJI,
CO37aBa€MOI0 OTPE3KOM AB MNpsSMOJIMHEHHOr0 IPOBOAHMKA C
TOKOM, B TO4Ke C, paclonoXeHHON Ha NEPIEHIUKYIIAPE K CEPEIUHE
ATOr0 OTPE3Ka Ha PACCTOSHUM 5 CM OT HETO0, €CIIU 0 MPOBOJHUKY
tedeT Tok /=20 A. Otpe3ok AB npoBoaHMKa BUAEH U3 Touku C

nox yriom 60°. [ H=31,8 ﬁ]
M
317. OOMOTKa KaTyulku CcjAellaHa U3  IMPOBOJIOKHU

nuametrpomM d=0,8 MM. BUTKM TJI0THO mNpuIerarT APYr K
apyry. Cuurtas KaTyumKy JOCTaTOYHO JJIMHHOW, HaWTH

HalIPpAKCHHOCTb H mMarsutHOrO 1mous BHYTPU KAaTYUIKH IIPpU CUIIC

toke /=1 A. [ H=1,25 ﬁ]
M

318. Konpno w3 TOHKOro mnpoBoaa coaepkHUT 80 BUTKOB.
Paguyc xonbua 20 cM. OnpeaenuTs HAMPsHKEHHOCTh H MarHUTHOTO
nmoJisi B LIEHTPE KOJIbIA, €CIAU MO TpoBoay TeudeT Tok 0,6 A.

(H=120 47
M

319. HaiiTu MarHuTHy0 MHyKLHUIO B IEHTPE TOHKOT'O KOJIbLIA,
no koropomy teueT Tok /=10 A. Pammyc xonbpLa paBeH 5 cM.

[B=1310"Tn ]

320. 1o mpssiMoMy OECKOHEYHO IMHHOMY MPOBOJHUKY TE€UYET
Tok /=50 A. OnpenenuTs MarHUTHYH HHAYKUUIO B B TOuYke,

yIaJIeHHOH Ha PACCTOSHUE @=5 CM OT poBOAHMKA. [ B=2-10"Tn ]
2. MIPUHIIATI CYNEPIIO3UIIMA MATHUTHBIX IMOJIENA

OcHoBHbIE GopMmy.IbI

1.BexkTop MarHUTHOW MHAYKIUU B TOJsA, CO3AAHHOTO He-
CKOJIbKMMH TPOBOJHUKAMH C TOKOM PaBEH:

B=YB,
i=1

Tac n — 4YUCJIO NPOBOJHHUKOB C TOKOM; Bl. — BEKTOpP MarHuTHOM HH-

JTYKIUH TIOJISI -TOTO MPOBOIHUKA.
1 I

Mpumep. Ha puc. 2.1 m3obpa- _o @) o & o

KCHbI CCUYCHHS IBYX HpﬂMOJ'IHHCﬁHBIX

M
OECKOHEYHO JUTMHHBIX TIPOBOIHUKOB C 4 M, B 3
Tokamu. PaccTosiHue Mexay IpoBOJI-
HuKkamu AB = 10 cm, Toku [, =20 A, Puc. 2.1



1, =30 A. HaiiTu MarHuTHble MHIYKLWHU TOJIS, CO3IaHHOIO ITUMH TO-
Kamu B Toukax M,, M,, M,. Paccrosuus M, 4 =2 cMm, AM, =4 cm

u BM; =3 cm. [IpoBOgHUKHN HAXOAATCA B BaKyyMe.

Hano: Cu: Pentenue:
AB=10cMm AB=0,1 M
I, =20 A _
I,=30A B,
M/ A=2cm

AM,=4cm | M A=02m| M
BM,=3cm | AM, =0,4Mm —

1M,
BM, =0,3m
B, -?
M Puc.2.2
B, —?
B, -7

B xaxnon u3 touek M,, M,, u M, CymecTByIOT 1Ba Mar-
HUTHBIX noyisl. OHU co3nanbl Tokamu [, u /,. CornacHo NpUHIMITY
CyIEpIIO3ULIUU BEKTOP B CYMMApHOTO II0JI B KaXKJI0W U3 TOYeK M,
u M, paBeH Ei:EIM, +l§2Ml_, rue Ewl. u EZM, BEKTOPBI MArHUTHOM

WHIYKIAWA TIOJIeH, CO3/IaHHBIX PAacCMaTpUBAEMbIMU TOKaMHU B I-TOH
touke (i = 1, 2 u 3). IlocTpouM JIMHUM MAarHUTHON MHAYKIIMH 3TUX
nosnei B toukax M,, M,, u M,. (cM. puc. 2.2).

Kax BuaHO M3 3TOro pucCyHKa, B TO4Ke M, BEKTOpHl B,

uB,, HamnpaBleHbl B IPOTUBONOJIOXKHbBIE CTOPOHBI. Clie0BaTElNb-
1

HO, BEJIMYMHA MarHUTHOM MHIYKLIMU B Touke M, Oyner paBHa pas-

HOCTH MOJAyJei BEKTOpOB B, u B,, . Moxymu >Tux BEKTOpOB

HaiieM 1o ¢opmyne Il 1o OECKOHEYHO JTMHHOTO HPSIMOJIHU-
HEIHOTO MPOBOJHHUKA C TOKOM (CM. 1. 1)

Wol, B = Wol,

B, = , = :
Y onM AT M 2nAB

sl
= ‘
' 2n\ M4 AB
[IpoBepum equHULIBI U3MEPEHHUS:
1] [,]) Ta(A Aj Ta-A
B,, |=[u,] = = =Tn.
[M‘] [HO]([MI] [AB] M kM M M’ "
HpomBez[eM BBIYMCIICHUA:
_4m107( 20 30

B. =
" on (0,02 0,01

Torna nomyuum

j=2-107 700=1,4-10"*(Tn).

B touke M, Bekrops! B, u B,, HampaBiCHbI B OJHY CTOPOHY

H, CJICA0BAaTCIbHO, BCJIIMYHMHA BeKTOpa BM2 paBHa
By, =By, +B,,,..

Yurem, uTo

:“0—]1. B = Wol, .
Yo omeaMm,” M 2m(AB-AM,)
Torna

_Ho I, n I,
M onl\ AM, AB—AM, |

HpOI/ISBCI[eM BBIYMCIICHUA

10



-7
5, 410 (20 30
* 21 (0,04 0,06

j: 2:107-10°=2-10"*(Tn).

B touke M, Bexrops! B, u B,, HampasieHb! IPOTUBOIIO-

JIO’)KHO JIPYT JIPYTY, CJIE€I0BATEIbHO

B, :‘BIM3 =B,y s
B _ HOII .
i, = ,
21(AB+BM,)
_ Mol, .
25 2nBM,

Benunna Bexkropa B, paBHa:

:Ho| I, I, |
" 2m|AB+BM, BM,|

HpomBez[eM BBIYHCIICHUA

g _Aml07( 20 30
"7 o L0013 0,03

j:Z-IO7|153,8—1000|z1,7-107 (Tn).

Oteer: B, =1,4107*(Tx), B, =210"*(Tn); B, =1,7107(Tn).
3AIAYM

321. JIBa mnpsAMOJMHEHHBIX ]
OECKOHEYHO JUIMHHBIX MPOBOIHUKA :
PaclONOXEHEl  MepHeHANKY- | ,_4___. ______
JSIPHO U HaxXoAsTCs BO B3aUMHO 2
NEPIEHIUKYJISIPHBIX  IUIOCKOCTSX B M, M,
(puc. 2.3). HailiTu MarHuTHbIE UH-
IykKuuu B, u B, monei, co3nas-

HbeIX Toukamu [,=4 A, 1,=5 A. Puc. 2.3

11

Paccrosinue AM =AM ,=2 cm,

AB=5 cm. [IpOBOOHUKH HAXOIAT-

g
1
L~
| N

cs B BaKyyMe.
|B,, =52107 T, B, =4,2107 Tu]

Da""““‘ﬁ

Oe------

322. JIBa mpsIMONMHEHHBIX OecKo-
HEYHO JUTMHHBIX IPOBOJHUKA PacIoJIO-
KEHbl MNEPIeHIUKYJIAPHO Jpyr JApyry
W HAXOmATCS B  OJHOM  INIOCKOCTH Puc. 2.4
(puc.2.4). HaiiTu BeIMYMHY MarHUTHOMN
UHIYKIMU B Toukax M|, u M,, ecm toxku [,=2 A, 1,=3 A. Pac-

~
(3]

crosauss AM =AM ,=1 cm u BM,=CM,=2 cMm. IlpoBopHuku Ha-

XOOATCA B BaKyyMe.
|B,, =110 T, B, =7107 Tu]

323. JIBa mpsMOIMHEHHBIX Oec- I,
KOHEYHO JJUHHBIX TMPOBOJHUKA pac- A &---
MOJIOKEHBI  MEPIEHIUKYIJISIPHO APYT M, M,

IpYTy W HaxoJsTCS BO B3aUMHO B

NEPHNEeHAUKYISIPHBIX TMIOCKOCTSIX
(puc. 2.5). HaiiTu MarHuTHbIE WHAYK-
uuu B, u B, noney, CO3NaHHBIX TOKa-

mu [,=2 A, I,=3 A. Paccrosnus

AM =AM ,=1 cMm nu AB=5 cm. Ilpo- I,
BOJAHMKM  HAaxoAsATCs B  BaKyyMe. (@)--------mm-e- &
|B,, =7.4107° Tn, B, =1910"* Tx \ ;

324. ]JIBa mpsAMOJIMHEHHBIX Oec- a S a
KOHEYHO JUIMHHBIX IPOBOJHHUKA pac- Ny
TIOJIOKEHBI TapaJljIeIbHO Ha PacCTosi-
ot d = 10 cm gpyr or gpyra Puc. 2.6
(puc. 2.6). Ilo npoBOAHMKAaM TEKYT TO-

12



ku [,=1,=5 A B IpPOTUBONOJOXKHBIX HampasjeHusx. Haitu mo-

JIyJib U HallpaBJIEHUE BEKTOPA MAarHUTHOM MHIYKIMU B TOYKE, HAXO-
Jsiencs Ha pacctostHuu @ = 10 cM oT kaxaoro npoBoaHuka. [Ipo-

BOJIHUKHU HAXOJATCA B BaKyyME. [B=2-10"6 TJI]

325.1IpsmonuHelinblii O6ecko-
HEYHO JAJUHHBIM NPOBOJHUK C TO-
KoM [,=2 A ¥ KpyroBoil IpPOBOIHUK

cTokoM [,=4 A pacnonoxeHsl Tak,
KaK ToKazaHo Ha puc. 2.7. PaccrosiHus
AB=BC=5 cm. Halitu mMomynb u Ha-

IMMpaBJICHUEC BCKTOpa MarHUTHOM HUHAYK-
O B TOYKE C. HpOBOI[HI/IKI/I HaxoaiaTcCsa

B BaKyyMe. [BC =4,210" TJ‘I]

326. TlpsiMonuHEHHbIH OECKOHEYHO
JUIMHHBIA TIPOBOJHUK C TOKOM [, =4 A

1 KPYT'OBOM NPOBOJHUK € TOKOM [, =3 A

PACIIONIOKEHBI TaK, KaK MOKa3aHO Ha PUC.
2.8. Paccrosana AB=BC=4 cMm. Haiitu

MO/YJIb U HAIIPAaBJICHHUC BCKTOPA MArHWT-

HoW mHIykimu B Touke C. IlpoBomgHuku
HaXOJATCS B BAKyyMe. [BC =5,810"" Tn]

327. JIBa npsAMOJMHEHUHBIX
0ECKOHEYHO AJUHHBIX NPOBOIHU-
Ka pAacmojJOXeHbl NEepHeHIUuKY-
JSPHO APYr APYyry M HaxXxoIsATCs
B OIHOW mnockocTtu (puc. 2.9).
HalitTu BenM4MHy MarHuTHOW HH-
AyKUUU B TO4Ykax M, u M,, ecnu

I I
A B a
Puc. 2.7
N
I, 1,

Puc. 2.8
Iz Il
C! B
O I
M, A4 M,
Puc. 2.9

13

toku [,=4 A, I,=5 A. Paccroanus
AM =AM ,=2 cm n BM,=CM,=3 cwm.
IlpoBonHMKKM  HAXOAATCA B BaKyyMe.
|B,, =7,3107 Tx, B, =4,6107 Tu|

328. Jlpa mpsIMOMMHEHHBIX OECKOHEY-
HO JUIMHHBIX TIPOBOJHUKA PAaCIIOJIOKEHBI
napajuieJbHO Ha paccrostHuu AB = 10 cm
npyrt ot apyra (puc. 2.10). [1o npoBogHuKaM
TeKyT TOkU [,=/,=2 A B OZHOM Hampas-

nennu. Haiftu Mofynb M HampaBlieHHE BEK-
TOpa MarHUTHOW WHIYKIUHM B TOYKE, HAXO-
Jsieiics Ha pacctostHud 10 ¢M OT KaXI0ro
npoBojHuka (AM = BM = 10 cm). IlpoBoa-
HUKHA HaxomATcs B BaKyyMe.
|B=210" Ta|

329./1Ba npsMOJNMHENWHBIX Oec-
KOHEYHO JJMHHBIX TMPOBOJHUKA
pacmoJiOKEeHbl  NEPNEeHIUKYISIPHO
IpYyT APYry W HaXOISTCS B OJHOM

C

---9

‘
M, |B

Puc. 2.11

minockoctu (puc. 2.11). Hailtu Benmn4yMHy MarHMTHON MHAYKLWU

BTOuKax M, u M,, ecnu toku [, =4 A,
1,=2 A. Paccrosnua AM =BM,=1 cm
u DM, =CM,=2 cm. IIpoBogHHKH HaXO-
JATCA B BaKyyMe.

|B,, =6107 Tu, B, =6107 Tu]

330. IBa npsiMonuHeHHbIX Oec-
KOHEYHO JUIMHHBIX  TNPOBOJHHKA
pacIoa0XEHBI NEPUECHIAUKYIAPHO
ApYT APYTY M HaXOIsTCS BO B3aHM-

14

Ml

*
|
|
|
|
|
1
!
]
|
|
|
[
|
1

A Iy,

M,

L ®p

Puc. 2.12



HO NEepHEeHAUKYIAPHBIX MiIocKkocTAX (puc. 2.12). Haiitu
MardHuTHBIE MHAYKIMU B, u B, 1moied, CO3JaHHBIX TOKaMH

I,=2A, I,=3A B Toukax M, wu M,. Paccrosgnus

AM =AM ,=3 cm u AB=6 cMm. IIpoBOIHHKN HAXOIATCS B BAKyyMe.

|B,, =2107 Tx, B, =2,4107 Tu|

3. CWJIA AMIIEPA

OcHoBHbIE hopmyIbI

1. 3akon AmMmepa
dF=1(di-B)

rae dF — cuna, I€UCTBYIOIIAs Ha 3JIEMEHT d/ TPOBOJHUKA C TOKOM

—

[, TOMEILIEHHOTO B MAarHUTHOE T0JI€ C UHAYKIHUEH B.
2. Monynb cunsl Amnepa

dF =I-B-dl-sina,,

IJIe o — Yrol Mex1y Bekropamu d/ u B.

Ecim B OOHOPOOHOM  MarHUTHOM  IIOJIE  HAXOJAUTCS
IPSIMOJIMHEMHBIN IPOBOJIHUK JUTMHON £, TO Ha HEro AeMCTByeT cuiia

F, paBHas
F=I-/-B-sina,,

r7ie 0. — yToJI MeXAy BEeKTOpOM B 1 HampaBleHUEM TOKA.

3. Cua B3aMMOJICUCTBUS IBYX MPSIMOJUHEHHBIX OECKOHEUYHO
JUIMHHBIX TapajuIedbHbIX NPOBOJAHUKOB C TOKamMu [; u I,
paccuuTaHHas Ha €AUMHUILY JJTHHBI POBOJTHUKOB

=H0H'[112
4nd

F

b

rzie d — pacCTOSIHUE MEXAY POBOJHUKAMHU.

15

Ipumep. Ilo ropuzonTaibHOMY npoBoay Teuer Tok I; = 10 A.
[lon HuM Ha paccrosHuu d = 1,5 cM HaXoQUTCsl MapayuIeNIbHBIA eMy
IFOMUHUEBBIN MPOBOJI, IO KOTOpoMy npoxoauT Tok >= 1,5 A. Kakosa
JOIDKHA OBITh IUIOLIAJb IONEPEYHOr0 CEYCHUsS] aAIOMHUHUEBOTO
IPOBOZIA, 4YTOOBI OH YICP)KUBAICS HE3aKpeIUIeHHbIM. [IIoTHOCTB
amoMuHus p = 2,7 r/em’. [7,55-10°M7]

JlaHo: Peuienue:
1 1= 10 A o
=15 A Tak Kak aJllOMUHHEBBIA HPOBOJI HE
612 1’5 107 3aKpeIUIeH W HAXOAUTCS B PABHOBECHH, 3TO
= . M
b
O3Hayaer, 4YT0  CyMMa  BCEX  CHII
p=2,7-10° kr/m’ N ’ Y ’
] JEHCTBYIONIMX HA MPOBOJ paBHa Hyito. Ha
m= N
HOpOBOA  JEHCTBYeT  CWila  TSDKECTH,
HarpasJieHHas BHU3 Fy = mg, rae m — macca
§-7? Tena;, g — YCKOpPEHHE CHMIIbI TsKecTH. Ee

YPaBHOBEIIUBAET cuia Awmriepa,
HanpasiieHHass BBepX. Cuina NpUTSKEHUsS
JByX TPOBOJHHUKOB, KAaK YyKa3aHO BBIIIIE,
paBHa:

F= woud 1,1 .
2nd

Macca amtOMUHUEBOTO MPOBOJA MOXKET OBITh BhIpa)KeHa Kak
m= pgV, rne p — IUIOTHOCTb AIIOMUHUA, V' — 00BEM MpoBOJA.
[IpoBogHuk mpencTaBnser co0OMl HUIMHAP U ero o0BEM paBeH
V' =1§. Takum 00pa3oM cuiia TSHKECTH MOXKET OBITh 3amucaHa Kak
Fo= plSg. IlpupaBHuBas cunsl F, u F nomydaeMm cieqyroliee
BBIpaXEHHE JUIsl IUTOLIAAH ITONEPEYHOr0 CEYeHUsI TPOBOA:

_ Mo 11, .
2ndpg

HpOI/I3B€)I€M BBIYHCIICHUA:
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_ 4m107-10-1,5
27-1,5:107%-2,7-10°-9.8

=7,4107 (\?).

Ortser: S =7,4-10"7 (M.

3ATAUM

331. B maruutHoM nosie ¢ unaykuueit B = 0,2 Tn HaxoguTcs
MPOBOAHMK JUTHHOM [ = 15 cM, mo koTopoMy TeueT Tok / =5 A. Ha
npoBoAHUK aAelictByeT cuia F = 0,13 H. Onpenenure yromn Mexay
HaIpaBJIEHUSIMU TOKA U BEKTOPOM MarHUTHOM UHIyKLIMH. [60°]

332. Ilpsimoii mpoBoa, MO KOTOpoMy TeueT Tok [/ = 1 KA
PACMOJIO’KEH B MArHUTHOM TI0JI€ TIEPICHANKYIISIPHO JIMHUSAM HHIYKIUH.
C kakoit cwnod F [neiicTByeT mosie Ha €QUHUIYY JUTMHBI TPOBOJA
(/=1 ™), ecnmu marauTHas uHAYKuust B =1 Tn? [F4= 10°H]

333. JIBa OeCKOHEUHBIX MPSIMOJMHEHHBIX MapauIeIbHbIX
NPOBOJHMKA C OJWHAKOBBIMM TOKAaMH, TEKyIUIUMH B  OJHOM
HaIpaBJICHUHY, HAXOIITCS Ha PAacCTOSHUM d. UTOOBI MX pa3IBUHYTH 10
paccTosiHusL 2d, Ha KaXIblii CaHTUMETp JAJUHBI IPOBOJHHMKA
3arpauuBaercs pabora A =138 u/lx. Omnpenenure cury TOKa
B MpoBoHUKAX. [10 A]

334. JlBa mnapaieNbHbIX OECKOHEYHO JUIMHHBIX MPOBOJHUKA
HaxozaTcs Ha pacctosiand d; = 10 cm apyr ot npyra. Ilo mpoBoaHuKam
B OJIHOM HarmpaniieHuu TekyT Toku I; = 20 A, I,= 30 A. Kakyto paboty
Ha €IWHUI JUIMHBI TIPOBOJHUKA A; HYXHO COBEPIINTH, YTOOBI
PA3/IBUHYTH STH MPOBOIHUKH 10 paccTosHmst do =20 cm? [83+10° hx/m]

335. Ilo mnpoBomy mmHOM [ = 70 cM, TOMEIIEHHOMY
NEPICHIUKYIIIPHO HAMNPABJICHUIO MAarHUTHOIO IIOJS € HHAYKLMEH
B=0,1 Tn, Teder Tok / = 70 A. Haiitu cwity F' 1neicTBYIOUIyIO Ha
npooz. [4,9 H]

336. /IBa mapayuieabHBIX MPOBOJHUKA HAXOIATCA HA HEKOTOPOM
paccTrostHuM Apyr OT Apyra. [1lo mpoBoIHMKaM B OJHOM HaIpaBICHUU
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TEKyT OJIMHAKOBbIe TOKH. HalT TOKM B KaKIOM MPOBOIHUKE, €CITU TIPH
pa3BeICHUH MX Ha BIBOE OOJIBIIIEE PACCTOSIHUE COBEPIIacTCs padoTa (Ha
€IMHUITY JUTMHBI IPOBOAHUKA) A; = 55 Mk /[x/m. [20 A]

337. Ilo 1ByM OECKOHEUYHO JJMHHBIM MPSMbIM Mapaljie]bHbIM
MPOBOJHUKAM, PACCTOSIHUE MEXIY KOTOPBbIMU d = 20 cM, TEKYT TOKU
I, =40 A, u I, = 80 A, B ogHoM HampaBieHuu. Omnpenenure
MarHUTHYI0 HMHIYKIUI0O B B Touke A, yJalleHHOW OT TMepBOro
MPOBOJIHUKA HA ;= 12 ¢cM 1 OoT BTOporo — Ha »; = 16 cM. [120 MxTx]

338. Ilo aByM mapasuieabHbIM MPOBOJHUKAM JUTHHOU / = 2,5 M
KQKIbI TEKYT OJAMHAKOBBIE TOKM [ = 10° A. Paccrosmue MEXITY
npoBogamMu d = 20 cM. BbUUCANTH CUTy B3aMMOJCHCTBHUS TOKOB.
[2,6 H]

339. Tlo AByM mapaiienbHbIM MPOBOAHUKAM JUMHON [/ = 1 M
KaXIIbIA TEKYT OJIMHAKOBBIE TOKU. PaccTosiHre Mexay npoBoaamu d = 1
cMm. Cuna B3ammopelictBusa TokoB F = 1 xH. KakoBa cuia Toka B
npoBogax? [7,1 A]

340. Tlo aByM OECKOHEYHO JJIMHHBIM TPSMBIM MapajieIbHbIM
MIPOBOJIHUKAM, PACCTOSIHUE MEXKY KOTOPBIMHU d = 15 cM, TEKyT TOKH
1;=70 A, ul,=50 A B npoTHBONOIOKHBIX HaNIpaBIeHUIX. Onpenenure
MarHUTHYIO MHIYKLUIO B B TOUKE, YAAJICHHOU OT IIEPBOI0O IPOBOJHUKA
Ha 7; =20 cM u ot BTOporo — Ha r; = 30 cm. [142,8 mxT]

4. CHJIA JIOPEHLIA
OcHoBHbIE GopMmyIbI

Ha 3apspkeHHYI0 4acTHILy, JABMXKYLIYHOCS B MarHUTHOM IIOJIE,
CO CTOPOHBI ATOTO MOJIs AeHUCTBYeT cuia JlopeHia:

F, = q[v ], 4.1
I7le ¢ — BEeJIMYUHA DJICKTPUUYECKOTO 3apsiia YacTHUIlbl; U — CKOPOCTh

€ro IBUXEHHUS; B — BEKTOP MarHUTHOW MHIYKIHH.

Benuunna  cunel  Jlopenma, — cooTBeTcTBeHHO  (4.1),
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onpezensercs no Gopmye:
F,=qv-Bsina,

rIe o — Yrodl MEXIy BEKTOPOM
CKOPOCTH U M BEKTOPOM MAarHHTHOM

WHOYKUUU B.

IIpumep. Ilporon, obnanas
ckopocThio  »=10°M/c,  Bmeraer
B OJJHOPOZHOE MArHUTHOE IMOJIE MOJ YoM a = 60° K HalpaBIECHHIO
HOJIL M HAUMHAET JIBUraThcs MO crnupaiyi. HanpspkeHHOCTh MarHUTHOTO
nonst H =1,5kA/Mm. Omnpenenuts mar COUpald U pajuyc BHUTKa

Puc. 4.1, (6)

CIUPAJTH.
Hano: Pemenue:
q=e= 1,6:10"° Kn Ha npoton, awxyumiicss co CKOpo-
m= 1,67-10'27 KT CTBIO U B MarHUTHOM TIOJIE, ICHCTBYET cuiia
v=10"m/c JlopeHma
a6 Fy=qliB] (1)
_ 3
H=1,510 " Benuunna cuisl Jlopenna paBHa
p, =41107 Ta/m Fy=qu-Bsina, )
h_9 rIe o — Yrol MeXIy BeKTopamu 0 U B.
R_9 CnpoenupyeM BEKTOp 0 Ha OCH X H Y
(puc. 4.1, a). Torna: D=0, +5y.

CornacHo npaBuily BEKTOPHOI'O NIPOU3BEACHUs [, HaIlpaBlleH

NEPIEHINKYJIAPHO BeKTopaMm v, U B. CnenoBaTenabHO B Halpaslie-

HUU OCH MPOTOH JIBWKETCSI paBHOMEPHO U MpsMonuHerHo (1o I 3a-
xoHy Helotona). Ilockonbky cuna JlopeHna nepneHAuMKyIspHa o,

(puc. 4.1, 6), To OHA HE MEHSET BEIUYMHY 0, & U3MEHSAET €€ Ha-
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IpaBJeHUE U ABJSIETCSA LEHTPOCTPEMUTENbHON cuiloil. B pesynbraTe

3TOr0 IPOTOH BPALIACTCs B INIOCKOCTH, NEPIECHANKYISIPHON B (i
ocu x). Takum 00pa3zom, IPOTOH OJHOBPEMEHHO YyYaCTBYET B ABYX
JIBIDKCHUSIX: BpAIICHHE M MPSIMOJIMHEIHOE PaBHOMEPHOE JIBH)KECHHE
10 OCH X Y, KaK CJEJCTBHE, TPACKTOPHUS JBIKCHHS NMPOTOHA MpPE.-
CTaBJIsIET CO00I CIIUPAJIb C IIOCTOSTHHBIM IIIATrOM.

CormnacHo BTopoMy 3akoHy HproToHa

a ==L (4.2)

rac Clu - HCHTPOCTPEMUTCIIBHOC YCKOPCHUC ITPOTOHA.

02
a, :;f (4.3)
F,=qv,B. 4.4)
[MoxcraBum (4.3) u (4.4) B ypaBHeHue (4.2):
mv;
=qv,B.
mo
Orcrona R=—2X, 4.5)
qB

e v, =psina.

Hcnonw3yss ypaBHEHME KMHEMATHKHU NIl PABHOMEPHOI'O BpALCHUS
MaTepHaIbHOM TOUYKU (3[1€Ch MPOTOHA) MOJydyuM (hopMyiy, 1Mo3Bo-
JSIOLYI0 HAWTH NTEPUOJ BpaleHus 7

2nR=v,T. (4.6)
Orcrona T :21cR . (4.7)
v

y
[Tocne moncranoBk (5) B (7) momydum:

r=2mm (4.8)
qB
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Janee Haiinem 1miar s criupaiu, UCIONb3Ysl YPaBHEHUE KMHEMAaTUKU
PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS:

h=,T, (4.9)

rae v, =vcoso; 7' — nepuoj BpallleHHs IPOTOHA.
[ToacraBum (4.8) B (4.9):

h=

2mmo,  2mmocoso
qB gB
HpOI/I3BC,Z[eM BBIYUCJIICHUA:
. 27 16
_mosino 1671077103 _48 ()

R = =
qB 2.1,610™"-47-1077-1,510°

e B=p,H; p,=4m10" TH/M — MarHuTHas NOCTOSHHAS.
_ 2mmocosa, _ 2:3,141,67-107"-10°-0,5 _
eB 1,610 -471077-1,5-10°
OtBer: R=4.8 M, h=17,4 M.
3AJJAYHA

341. B ogHOPOAHOM MAarHUTHOM ToJie ¢ uHaykiueit B = 10 Tn
JIBUKETCA JJIEKTPOH IO OKpyXHOCTH. Ormnpeaenure yrioByrO

CKOPOCTb BPAIICHHUS IEKTPOHA. [(;3:1,76-1012 pan/c

h

17,4 (m).

342. DnexkTpoH MABWXKETCS B OJHOPOAHOM MArHUTHOM TIOJE
C MarHuTHOM uHIyKIMel B = 4 MTn no BUHTOBOM JiuHUM. ONpenenuThb
CKOPOCTb JIEKTPOHA, €CJIM IIar BUHTOBOW JMHUM A =10cM, a paguyc
R=5cm. [1):37 MM/CJ

343, [Tyuox 3apsKEHHBIX YaCTHII JIBUTaeTCs
MEePIEHANKYISIPHO OJHOPOIHBIM 3JiekTpudeckomy (E = 50 xB/m)
u MarHutHoMy (B =0,1 Tin) monsiM, CKpEIIEeHHBIX IO MPSIMbIM
yriaoMm. OmnpenenuTs, MpU KaKOW CKOPOCTU IYYOK 3apsHKEHHBIX
4yacTull He oTKiIoHseTcs. [0 = 0,5 Mwm/c]
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344. I1oToK, yCKOpEHHBIHN pa3HOCThIO oTeHnuanos U = 500B,
JIBIDKETCA 10 OKPYXXHOCTH B OJHOPOAHOM MArHUTHOM TIOJIE
c MarHUTHOM wuHAaykumu B = 2 wmTn. Onpexpenute panumyc
OKpY>KHOCTH. [R = 1,61 M]

345. DnekTpoH, YCKOPEHHBIM  Ppa3HOCTBIO  ITOTCHLUATIOB
U=400B, nBuxercs Mo OKPY>KHOCTU B OJHOPOJHOM MAarHUTHOM
nose ¢ MarHUTHOW mHaykuued B = 1,5 mMTn. Onpenemurs yactoty
1 BpalICHUS] JJIEKTPOHA W paauyc R OKpyKHOCTH. [R = 45 mmM;
n=42-10" 1/c]

346. DOneKTpOH, IBMXKYIIMICS CO CKOPOCTBIO 0, BBUIETEIN
B OJJHOPOJHOE MAarHUTHOe Mnosie noj yrioMm 307 K HampaBICHHIO
JUHUM MHIYKUUMW Mar"utHoro nossd. Onpenenure paauyc BHUTKA
CIHMpald, TO KOTOPOW OyJeT IBUTAThCS OJIIEKTPOH, €CIU IIar
criupanu 1,1 ecm. [R =1073 M]

347. DAEKTPOH NBHKETCS B OJHOPOJHOM MArHUTHOM TIOJIE
cuHaykuuedr B = 0,1 Tn nepneHAUKYJISIpHO JIMHUSAM HMHIYKLHH.
Onpenenuts cuiny F, IEHCTBYIOIIYIO HA 3JIEKTPOH CO CTOPOHBI MOJI,
ecyu paauyc R kpuBu3HbI Tpaekropuu paseH 0,5 cm. [F, = 1,4 nH .

348. 3apspkeHHas vactula ¢ sHeprued £ = 1 k3B nBmkercs
B OJTHOPOJTHOM MArHUTHOM IIOJIE€ TIO OKPY>KHOCTH paanycoM R =1 mm.
Haiitu cuity F, 1efCTBYIONLIYIO Ha YacTHUILy CO CTOPOHBI MOJsL[Fy = 0,32
nH |.

349 3apsokeHHas 4acTHIa 00J1aaromas CKOPOCThHIO 2:10° M/c,
BJIETENIA B OJIHOPOAHOE MAarHUTHOE noJje ¢ uHaykuueit B = 0,52 Ti.
Haiitn oTHOIIEHHE g/m 3apsijaa 4acTUIbl K €€ Macce, €Clid 4acTHuIla
BTIOJIE ONHCcalla Jyry OKPYXHOCTH paaumycom R = 4 cm.
[g/m = 96,15 Mxn/kr]

350. DneKkTpoH ABMXKETCA B MAarHUTHOM MOJ€ C MHAYKIUEH
B=0,02 Ta nmo oxpyxHoctu pamuyca R = 1 cm. Onpenenure
KHHETHYECKYIO SHEpruio auekTpoHa. [E = 0,563 ¢/Ix]
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5. IOTOK BEKTOPA MATHUTHOM UHIYKIIUA

OcHoBHbIE hopmyIbI

1. B ciyyae OAHOPOAHOrO MAarHUTHOTO TMOJISI M IUIOCKOM
MMOBEPXHOCTH MAarHUTHBIN NOTOK @ paBeH

»=(8-5)

wm @P=B-Scosa., rae S— IIOMWAAb KOHTYpa; B- BEKTOP
MarHMTHOM MHAYKLIMH;, O.— YToJl MEXAY HOPMaJbl0 K IIOCKOCTU
KOHTYpPa U BEKTOPOM MAarHUTHOW MHIYKIUH.

2. B ciyyae HEOTHOPOHOTO TOJIS U IPOU3BOJILHON ITOBEPXHOCTH

®= ! (Bas)

(uHTErpUpOBaHUE BEAETCS MO BCEH OBEPXHOCTH).
3. IloTrokocuemnienue (MoIHbIN NOTOK)

y=N-@.

Ota ¢opmyia BepHa ISl COJICHOWAA U TOPOM/IA C PAaBHOMEPHOM
HaMOTKOM IJIOTHO MPUJIETAIONIMX APYT K ApyTry N BHUTKOB.

4. Pabora 1O TeEpeMENICHUIO 3aMKHYTOTO KOHTypa
B MAarHUTHOM TI10JI€

A=1-AD.
5. OJC unaykuuu
_y
Codt
6. IHAyKTUBHOCTH KOHTYpa
=2
1
dl
7. 9J1C caMOMHAYyKIMH € :—L;.
t
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8. IHIyKTUBHOCTH COJICHOM/IA:
L=pp,n’?,

rje 7n— OTHOLIEHHE BUTKOB COJEHOMJA K €ro JuinHe; V' — o0bem
COJIEHOM[A; ||, — MarHuTHas TnocTtosiHHas W,=4wl107 Th/M; p —

MardvuTHasg NpoOHUIOAaCMOCTb BCUICCTBA.

IIpumep 1. MarHuTHbBIN NOTOK, MPOHU3BIBAIOLIUI COJIEHOU],
paBeH @=80 MxB6. Cuna toka [, mpoTekarwIero mo oOMOTKe,

paBHa 6 A. UnayktuBHOCTh coneHonaa L=8 MI'H. CKOIbKO BUTKOB

N conepxut cojaeHoua?

HaHo: Pemenue:

®=80-10"°B6 Mexly MarHUTHBIM MOTOKOM W CHJIOW TOKa
=6 A CyllecTByeT cBsizb WY=L-I, tne y=N-@ -—

_ ITOTOKOCIICIIJICHUEC HOJ‘IHBII71 IIOTOK):
L=810"Tn ( )

N=? N-®=LI, N:%,

2

[N]— B¢ A  Bc BcAM_ Ik _Z[)K_l
A B6 Tanm> HwM Hwm Ik
N=600.
OtBet: N=600.

IIpumep 2. Maruuthslii notok @=40 MB0 mnpoHusbsiBaeT

3aMKHYTBII1 KOHTYp. Omnpenenuts cpenHee 3Hadenue OIJIC
AHIYKIHAU <8i>, BO3HUKAIOUIEW B KOHTYpE, €CJIM MarHUTHBIU

NOTOK U3MEHUTCS 10 HYJA 3a BpeMsa Af=2 Mmc.
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HaHo: Pemenue:

@, =40 MB6=40-10"B6

HpI/I BBIKJIFOUCHHWHU TOKa HN3MCHHUTCA

@,=0 MarHUTHBIM TOTOK, MPOHU3BIBAIOIINN
Af=2 mc=2-10"¢ 3aMKHYTbII KOHTYp oT @1 10 @;. Co-
riacHo 3akoHy Dapajes A NEeKTPo-
<8i>—? MarHUTHOW WHAYKIIMH, B KOHTypE Ha-
Boautcs D/1C unnykuuu:
do
(e)=-22.
dt

[Tpown3BeeM BEIYHCICHUS
40-107°
g )=—20 (B).
< t> 2.1073 ( )
[TpoBepuM eTMHHUIIBI H3MEPEHUS
[8 ]_@_TH-M2 _ H-m? ke
o c AwMm-c Kic

Orser: (g,)=20 B.

B.

3AJIAYHN
351. Halitu MargutHbli HOTOK @, co3JaBacMbIil
comeHounoM cedenuem S=10 cm’, ecau oH umeer n=10
BUTKOB Ha KaXIblii CAHTUMETP €ro JJIHHBI MPU CUIE TOKa
1=20 A. [25,2 mxBG6|

352. Ilnockuii KOHTyp, mjowaab S Kotoporo 25 e’

HaxOJIUTCA B OJHOPOJHOM MArHUTHOM TIOJI€ C WHAYKIUEH
B=0,04 Tn. OnpenenuTs MarHUTHBINA MOTOK @, MPOHU3BIBAIOLIUN

KOHTYp, €CJIM IIOCKOCTBh ero cocTaBiisieT yron [=30°c nuHuUAMHU
WHAYKIIHH. lSO MKB6J

25

353. Ipsimoit mpoBoA JumHOU /=40 cM IBHXKETCS B OJJHOPOIHOM
MarHUTHOM TIOJIE CO CKOPOCTBIO 0=5 M/C TEPIeHAUKYJIAPHO JIMHUSIM

uHAYKIMU. PazHocTs noteHumanoB U MexIy KOHIIAMHU IIPOBOZA PaBHA
0,6 B. Beraucnuts MHAYKIMIO B MarHUTHOTO MOJISL. l0,3 TJIJ

354. B omHOpPOJHOM MarHUTHOM MoJjie ¢ uHAyKnueir B=1 Tn
HaXOAUTCA MPSIMON TMpOBOA IMHOM (=20 cM, KOHI[BI KOTOPOTO

3aMKHYThI BHe nosid. Conporusnenue R Bcedl nenu pasHo 0,1 Om.
Haiitu cunmy F, KOTOpPYIO HYXHO NPWIOKHUTb K MPOBOIY, YTOOBI
nepeMenaTb €ro IMEpHEeHAMKYJSIPHO JIMHMAM —HMHIYKLIUU  CO
CKOPOCTBIO 0=2,5 M/C. [1 HJ

355. Tlo xarymke uHAykTHBHOCTBIO L =0,03 MI'H Teder TOK
1=0,6 A. Ilpu pa3mbIKaHWHU LENH CUJIA TOKA U3MEHSIETCS TPAKTUYECKHU
no Hyns 3a Bpema Ar=120 mxc. Onpenemuts cpeanor I/C
CaMOUH/TyKIIUU <8i>, BO3HHUKAIOIIYIO B KOHTYPE. [0,15 BJ

356. C nomoIpio peocraTa paBHOMEPHO YBEIMYUBAIOT CHITY
Toka B kKarymke Ha A/=0,1 A 3a Ar=1 c. UagykTtuBHOCTH L

karymku pasHa 0,01 I'm. Haiitu cpennee 3nauenune OJIC
CaMOMHYKIMH <8i>. ll MBJ

357. MHWupgyktuBHOCT, L coneHoupa JauHOM /=1 M,

HAMOTaHHOTO B OJIMH CJIOW HAa HEMarHWTHBIM Kapkac, paBHa 1,6 MI'H.
2

[Tnomans S ceuenust coneHouna paBHa 20 cm”. OnpenenuTs YUCIO 7

BUTKOB Ha Ka)KJIOM CAHTUMETPE JUIMHBI COJICHOM/IA. [8 BUTKOB Ha 1 cM]

358. Conenoup unnyktuBHOCThIO L=4 MI'H comepxxur N = 600

BUTKOB. OIpeNenuTh MarHUTHBIA MOTOK @, eciu cuwia Toka [,
MPOTEKAIOIIETO [0 OOMOTKE, paBHa 12 A. [80 MKB6J
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359. Conenoua, miomaasr S ce4yeHUs KOTOPOro paBHa 5 CMZ,
coaepxuT N=1200 ButkoB. UHIyK1MsI B MarHUTHOTO MOJIsi BHYTPU
coseHouna npu cuie Toka /=2 A pasHa 0,01 Tn. Onpenenutsb

WHJYKTUBHOCTb L COJIeHOUAA. l3 MFHJ

360. Comnenoun coaepxkut N=1000 ButkoB. [lnomans S
ceyeHusi cepieuyHuka paBHa 10 cv’. Ilo oGMOTKe Teder TOK,
coznaromuid noje ¢ uaykauer B=1,5 Tn. Haiitu cpenuioro DJ1C

WHIYKITAW <8[>, BO3HHKAIOIIEH B COJICHOUIE, €CITH TOK YMEHBIITUTCS

110 HyJis1 32 Bpemst =500 mkc. [3 KBJ

6. 9JIEKTPOMATHUTHBIE KOJIEBAHHUS U BOJIHbBI
OcHoBHBIE hopmyIbI

1. DnexTpoMarHUTHBIE KOJIeOaHMs B KOJIeOATeTbHOM KOHTYpe
0e3 aKTHBHOTO CONpPOTHBICHHS, SBISIOTCS HE3aTyXaloUMMU
U YpaBHEHUE KOJICOaHMI UMEeT BU/:

dZ
€9 w2g=0, (6.1)

rJie g — 2JIEKTPUUIECKUH 3apsi; ,— COOCTBEHHAsl 4aCTOTa KOHTYpa:

1
Wy =—F—,
* JLc

rae L — MHOyKTUBHOCTh KOHTYpa; C — 3IeKTPOEMKOCTh KOHTYpA.

(6.2)

2. llepuom He3aTyxaroMmMX KoJIeOAHMUN, BO3HHUKAIOIIMX
B KOJIeOaTeIbHOM KOHTYpE BhIpaxkaercs popmyioit TomcoHa:

T=2m/LC. (6.3)

3. Pemiennem ypaBuenus (6.1) sBisiercss pyHKIus:
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q=q,cos(0t+,), (6.4)
TIe ¢o — aMIUIUTyda KosieOaHMil 3apsga Ha KOHIEHCATOpe; ¢, —
HavanbpHas ¢daza KoreOaHui.

4. YpaBHEHHE 3aTyXalONIMX KOJCOaHUN UMEET BU/I;

dzq dg
—+2B—+w;q=0, 6.5
dt? P dt o (6.5)

rzae [ - KoapPUIHUEHT 3aTyXaHus:

R
= 6.6
p Y7 (6.6)
rie R — akTUBHOE COMPOTUBJICHHE KOJIeOaTeIhbHOTO KOHTYpA.
2
IIpu ycnosun B> < o, T. e. — < —— pelueHue ypasHenus (6.5
puy B < o iz Ic? yp (6.5)
UMEET BHI:
d 2q dq
—+2B—F+m;q=0, 6.7
dt2 Bdt Oq ( )
R
rae B — ko3 PUIUEHT 3aTyXaHus B:Z.
2
[Ipu ycnoBuu B> < @2, T. 6. —= < —— pEIICHHE YPABHEHHS
puy B < o, iz Ic? yp

(6.7) umeeT BU:

q=q,/™ cos(mtﬂp),

rmue w=1/0)§ —Bz.

5. JlorapudmMudeckuii AEKPEMEHT 3aTyXaHHS:
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‘K—hkiﬁﬁ——BT,

A(t+T)

rae A(t) " A(t+T )— aMIUTMTYIbl JABYX HOCHEI0BATEIbHBIX
KOJIEOAHHI], COOTBETCTBYIOLLUE MOMEHTaM BPEMEHU,
OTJIMYAIOIIUMUCS HA MEPHUO/I.

6. dazoBasi CKOPOCTb PACHPOCTPAHEHUS SJIEKTPOMArHUTHBIX
BOJIH B CcpeJie:

C
V=———,
VEH
rie C — CKOpOCTh CBe€Ta B BaKyyMe; €— JAMIJIEKTpUYECKas

MPOHUIACMOCTDb CPCABI; L — MArHUTHAA IPOHUIIACMOCTL CPC/BbI.

7. CBsi3b MEXJy MIrHOBEHHbIMU 3HaYeHuUsMu E u H umeer
BUL;

\/880E=\/HM0H’

rne £ wmw H — MOLyIM HaNpsKEHHOCTU —DJIEKTPUYECKOIO
Y MAarHUTHOTO TIOJIEN B AJIEKTPOMArHUTHOM BOJIHE.

8. YpaBHEHUE TUIOCKOH 3JIEKTPOMAarHUTHOMN BOJIHBI:
E=E, cos((ot—Kx+(p),
rae E,— aMIuIMTy1a HalpsHDKEHHOCTH JIEKTPUYECKOTO MOJIS BOJIHBL

®
O — IOUKIWYCCKasd 4YacCToTa, K=; — BOJIHOBOC€ 4YHCIO, ¢ —

HayanbHas  (aza  KoJeOaHMil; V' —  ¢a3zoBas  CKOpOCTh
pacrpoCTpaHCHHUS BOJIHBI.

9. O0BEMHAS TUIOTHOCTH YHEPTHUHU HIIEKTPOMATHUTHOTO TTOJIS:

:880E2 +lvllvloH2
2 2

w
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10. Bexrop YmoBa — IlolituHra:
s=|Ea|
rae S — MIOTHOCTh MOTOKA 3JIEKTPOMArHuTHOM SHEPTHUH.

IIpumep. Pa3nocts IIOTEHILINAIOB Ha  oOKJaakax
KOHJIEHCATOpa B KOJICOATENIbHOM KOHTYpPE HM3MEHSETCS MO 3aKOHY

U=25cos10*nt. WunyxkruBHocth Katymku L=10,13 mlH. Haligure
nepuon 7" konebaHuii, eMkocTh C KOHJIEHCATOPa, 3aKOH U3MECHECHHS

CO BpeMeHeM ToKa / B I[eNU U JAJTUHY BOJHBI A, COOTBETCTBYIOIIYIO
3TOMY KOHTYDY.

Jlano: Pemienue:
U=25cosl0*rtt B oOmem Buae ypaBHEHHE HW3MEHEHUS
HANPSDKEHUST Ha TUIACTUHAX KOHACHCATOpa
L=10,13 ml'n 3aMMIIeTCS
T*f) C*Q UZUOCOSCOL
I(H)—? CpaBHUBas €ro ¢ ypaBHEHHEM, TaHHBIM
A=

B ycmoBunm U=25cosl0*n¢, HaxoomM COOCTBEHHYIO YacTOTY

“ 4 2n
konebanuii B kouType 0=10"7. Tak kak 03:7, HaxXoAuM MEPHO.L

7'=0,2 mc. W3 dopmynsr Tomcona 7=2n+/LC BbIUHCTIEM
T? 4107

s C= 3
4n” L 4-10-10,13-10

0,1 (Mxd).

€MKOCTb KOoHJieHcaTtopa C=

3anuiieM 3aK0OH U3MEHCHUS TOKa B LEIU CO BpEMCHEM
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I=ﬁ=—q0wsinwt=—CUoo)sin(ot.

dt
[ToncraBuM umcrnoBbie 3HaueHuss C=0,1 umxgp, ammIUTyABI
HanpsbkeHuss U,=25 B U COOCTBEHHOHl 4YacTOThl KojeOaHHi
(x)=1047t(C’1), MOJTyYUM
1(t)=-78,5-10sin*mz(4).
JliiHA BOJHBI, COOTBETCTBYIOIIAs KOHTYpy, A=cl, tioe [ —
CKOpPOCTb CBETa (C =3-10° M/C)

1=3-10%-0,2-10°=6-10" m, A=60 .

Oteer: T7=02c; C=01 mxg; I(t)=78-10"sin*nr(A);
A=60 .

3agaun

361. KoneGaTenpHBIi KOHTYp, COCTOSILIMI W3 BO3AYIIHOTO
KOHJIEHCaTOpa ¢ JAByMsA IUIaCTUHaMu 1uiomaaeio  S=100 com’

KaXKaasi, ¥ KaTyIIKU ¢ UHAYKTUBHOCTRIO L=1 Mk[H, pe3oHUpYET Ha
BONMHY AnuHHOM A=10 m. Omnpenenutbs paccTosHue d MeEXIy
MJIaCTUHAMU KOHJEHCATOopa. [3,14 MMl

362. KonebatenbHpIi  KOHTYP HMEET HWHAYKTUBHOCTH
L=1,6 mI'n, »onexrpoemkocts C=0,04 mMx¢p U MaKcUMaIbHOE
Hanpsoxkenne U, Ha 3axumax, pasHo 200 B. Omnpenenurtsb
MaKCUMallbHyl0 cuily Toka J B KOHType. COIpOTHBIIEHUE

KOHTYpPa HUUYTO>KHO MaJo. ll Aj

363. Karymka (6e3 cepmeunmka) panuHOW /=50 cwm
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Y TUIOINAJBI0 ceueHus S, =3 em® umeer 1000 BUTKOB U COeTMHEHA

napajuieJbHO C KOHAeHcaTopoMm. KoOHIeHcaTop COCTOMT U3 JIBYX
IUIACTUH IUIOIIAnel0  S,=75 em’ xaxmas. Paccrosaume d MEXKTY

IIaCTUHAMU paBHO 5 mm. JudnekTpuk — Bo3ayx. Omnpenenuts
nepuop 7 konebaHuil KOHTYpa. l628 HC

364. B wuneanpbHOM KOJI€OAaTEIbHOM KOHTYpE aMIUIUTY/a
KOJICOAaHWH CHJIBI TOKa B KaTyIIKe WHAYKTUBHOCTBIO 5 MA,
a aMIUTUTy1a KosieOanuii 3apsina konaeHncaropa 2,5 HKi. B momenT
BPEMEHM ! cuia TOoKa B Karymke paBHa 3 mA. Haiinure 3apsan
KOHTYpa B 3TOT MOMEHT. [2 HK/ZJ

365. B mpmeanpHOM KoneOaTelbHOM KOHTYpE B HEKOTOPBIH
MOMEHT BpEMEHHU HampsyKEHHE Ha KOHJeHcaTope paBHO 1,2 B, a
cujia TOKa B KaTylIke paBHa 5 mA. Haiiante aMmmumtyay koneOaHuii
HaNpsHKEHUs. Ha KOHIEHCATOPE. l2 Bl

366. KonebarenpHplil KOHTYp paJMONpPUEMHUKA HAaCTPOEH Ha
gactory 9 MIy. Bo ckoiabko pa3 cieqyeT YBEJIWYUTbh E€MKOCTh
KOHJIEHCaTopa Koye0aTelIbHOIO KOHTYypa, 4YTOOBbl MPHEMHUK ObLI
HACTPOEH Ha JUIMHY BOJHBI 50 m? [2,251

367. 3aBUCHUMOCTb CHJIBI TOKAa OT BPEMEHHU B KOJICOATEIHHOM
KOHType omnuchiBaercsi ypaBHeHueM J=0,15sin300mz, roe J — B
amrepax, ¢+ — B cekyHAax. Onpenenuts WHAYKTHBHOCTH KOHTYpa,
€CII MaKCHMallbHasl SHEPIUs JIEKTPUYECKOro IOJIs KOHJCHCATOpa
paska 5w/, 0,06 I

368. KonebarenpHblii KOHTYpP C KOHJEHCATOPOM EMKOCTBIO
1 mxd nactpoen Ha wactory 400 /Y. Ecim mapamnensHO 3TOMY
KOHJIEHCATOpy BKJIIOUUTH JIPYrod KOHJEHCaTop, TO YacToTa
kosiebanuii B koHType cranet 200 /y. Onpenenuts B MEKpodapaaax
€MKOCTb BTOPOI'0 KOHJIEHCATOpa. [4 MquT
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369. Ompenenure J0rapupMHUUECKUl  IEKpEMEHT, IpH
KOTOPOM JHEprusi KoyieOaTelnbHOro KOHTypa 3a N=5 MOJHBIX
KoJIeO0aHUi YMEHBIIMIIOCH B 8 pas. [0,2 11

370. AMIuMTyAa 3aTyxaloluxX KoJeOaHuW MasTHUKa 3a
t=2 mun yMeHbIIWUIOCH B 2 pa3za. Onpeaenuts ko3 HULIUEHT 3aTy-

XaHUsl. [5,78-10_30_1]

33

OI'JIABJIEHUE

BBEICHHE. ...ttt 3
1. YpaBHEHHE COCTOSHUSA UACATBHOTO TA3Q . .unuenneenrennennniieennns 6
2. OCHOBBI TEPMOJIAHAMMKH . . .\t eeveeneeenteenneenneenneeenaeennneanans 9
RIRE): 51101075 SO 17
4. 3aKOH KYJTOHA. . ...oieii e, 21
5. IlpuHUuI cynepno3uuuu JIEKTPOCTaATUYECKUX MOJIEH. ... . ........ 27
6. Pabota no nepemenienuto 3apsiaa. [loreHuman..................... 32
7. Teopema Octporpaackoro — I'aycca.........oooovviiiiiiinnn 37
34



