MarnuTHoe noJjie KpyroBoro Toka

Bapmanr 1.

1. JIBa KpyroBbIX BUTKa PaJnycoM 4 CM KaxkJIbld pacloioKeHbl B MapajuleIbHbIX
TUIOCKOCTAX Ha PACCTOSIHUM 5 CM JPYT OT Apyra. MarHuTHasi UHAYKIHS B LIEHTPE OJ1-
HOTO W3 BHUTKOB, MPHU YCJIOBHH, YTO TOKM B BUTKaX OJMHAKOBBI U TEKYT B OJHOM
HarnpaBiiennu, B = 78 mxTin. Haliti TOku B BUTKax.
Ortser: 11=1,=4A.

2. ToHkoe KoabIo paguycoMm 20 cM HecE€T Ha cebe paBHOMEPHO pacipenenEéHHbIN 3a-
psa. Koabio paBHOMepHO Bpaiaercs ¢ yactotoi 600 06/MUH., BOKPYT OCH, IPOXO-
ISUIe yepe3 LEHTP KOJIbLA NEPNEHAUKYJIIPHO €ro Iiockoctu. OnpenenuTsb 3apsia
Ha KOJIbIIE, €CITH HHAYKIA MATHATHOTO OIS B IIEHTPE KOIbIa paBHa 3,8 x 10T,

3. Tpebyercsa Moay4nuTh UHAYKIMIO MarHuTHOTO nosst 1,25 m Tin B conenouae uiu-
HO#1 20 cM u uametrpom 5 cM. OOMOTKa COJICHOM/1a M3TOTOBJIEHA U3 MEIHON MPOBO-
noku guamerpom 0,5 mm. Haittu Tok, mpoxonsmuii yepe3 oOMOTKY U Pa3HOCTh I0-
TEHIIUAJIOB, MPUKIIALIBAEMYIO K KOHIIaM 0OMOTKH. CUMTATh 10JIE COJICHOUA OJTHO-

POJTHBIM.
OtmBer: |=05A U=27B

4. TTo mI0CKOMY KOHTYPY M3 TOHKOI'O IIPO-

BoJa TeueT TOK 3 A. OnpenenuTs HHIYK- i
[0 MAarHUTHOIO IIOJS, CO3JaBaeMOIo

sTuM TokoM B Touke O. Pamnyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapmanr 2.

1. JIa KpYroBBIX BUTKAa PAJINYyCOM 4 CM KaXIbld pPAacCIIOJOKEHBI B IMapalIeIbHBIX
IUTIOCKOCTSAX Ha paccrosaue 0,1 M apyr oT apyra. MarHuTHas HHIYKIIHS HA OCH BUT-
KOB B TOYKE, HaXOJAIICHCS Ha paBHOM paccTosHuu oT Hux B =153 MxTxn. Haittu
TOKU B BUTKAaX MPHU YCIOBHUH, YTO OHU PABHBI U TEKYT B OJTHOM HAIPaBJICHUH.

Otser. I1 =1, = 2A

2. ToHkHi psIMOI1 OECKOHEUHBIN MPOBOJ, MO KOTOPOMY HJIET
TOK |=5 A, COrHYT Tak, Kak MOKa3aHO Ha pucyHke. Ompene-
JUTh UHAYKIMIO MarHuTHOTO noJjisi B Touke O, ecniu R=20 cm.

3. Ilo conenomay mmuuoit L = 0,3 M uaetr Tok 1 = 10 A. Yncino BUTKOB Ha €IUHUILY
mHBl costeHonia n = 1000 1/m. Jluametp Butka D = 0,2 M. OnipeenuTh HHIYKIHIO
MAarHUTHOTO TOJIS B CEPEIMHE OCH COJICHOU/IA.

4. Tlo nmnockoMy KOHTYpPY M3 TOHKOTO IPOBO-
na teyeT TOK 3 A. Onpenenutb UHAYKLIUIO
MAarHATHOTO TOJIS, CO31aBAEMOr0 STUM TOKOM
B Touke O. Pagnyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuant 3.

1. ITo TonkoMy mpoBojsieMy Koyblly paguycoM R =10 cm teuér Tok. Uemy paBHa
CUJIa TOKa B KOJIbLIE, €CJIM MarHUTHAs UHIYKIHS B TOYKE, PAaBHOYJAJICHHOU OT BCEX
TOYEK KoJibIla Ha paccTostHuu I = 20 cMm paBHa 62,8 MxT.
Otset: | =80 A
2. beckoHEYHO IMHHBIA TOHKHUW MPO- 3
BOJIHHUK C TOKOM 1 = 50 A mmeer mu3ruod I
(nockyto netio) paauycom R = 10 cwm.
Onpenenuth B Touke O MarHUTHYIO WH-
OyKIU0 B momsa, co3gaBaeMoro 3tum
TOKOM. I

—

3. OOMOTKa KaTyIIK{ cjAellaHa U3 TpoBoJjoku auamerpoMm 0,8 Mm. BuTku mmoTHO
MPUJIETAIOT IPYT K Apyry. CunTas KaTylmKy JOCTAaTOYHO JUTMHHOM, HAUTH HANPSIAKEH-
HOCTb MAarHUTHOTO TIOJISI BHYTPH KaTYIIKU Mpu cuiie Toka | A.

Otset: H = 1250 A/m.

4. Tlo nmnockoMy KOHTYpPY M3 TOHKOIO IPOBO-
na teyeT TOK 3 A. Onpenenutb UHAYKLIUIO
MAarHUTHOTO IT0JIs1, CO3/1aBA€MOI0 3TUM TOKOM
B Touke O. Pagnyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 4.

1. JIBa KpyroBbIX BUTKA PACIIOI0KEHBI B IBYX B3aHMHO MEPIICHIUKYISIPHBIX MIOCKO-
CTSIX TakK, 4TO IEHTPHI ATUX BUTKOB COBIIAAIOT. Paguyc Kak/10ro BUTKa 2 CM M TOKH ,
Tekymue 1o Butkam |; =1, =5 A. HailTu MHAyKIIMIO MarHUTHOTO TOJS B IIEHTPE
9THX BUTKOB.
OtBet:223 MK T

2. BeCKOHEYHO JUTMHHBIN TOHKHM MPOBOIHUK C TO-
koM 1 = 50 A umeer m3rud6 pamuycom R = 10 cm. .
Omnpenenuth B Touke O MarHUTHYIO UHIYKIHIO B t I
TI0JISI, CO31aBAEMOT'0 STUM TOKOM.

45¢ i
-

3. YUeMy NOJKHO OBITH PAaBHO OTHOIIECHUE JJIUHBI 0
COJIEHOUJIA K €T0 AMAMETPY, UTOObI HANPSHKEHHOCTh MAarHUTHOTO TOJISl B LIEHTPE CO-
JIEHOMIa MOXXHO OBLJIO HaWTU 1O (popmysie A HANpsHKEHHOCTH TMOJsl OECKOHEYHO
JUTMHHOTO coneHonaa? Ommbka pacuera He JOHKHA MpeBbIaTh 5 %0

4. Tlo niI0CKOMY KOHTYpPY W3 TOHKOIO
mpoBoAa teuer Tok 3 A. Onpenenursb
MHIYKIWIO MarHUTHOTO MOJIs, CO3/1aBa-
eMoro 3TuM TOKoM B Touke O. Panmyc
R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 5.

1. Tonkoe koabI110 paguycoM 10 cM Hec€T Ha cebe paBHOMEPHO pacipeesEHHbIN 3a-

psan. Konbiio paBHoMepHO Bpamaercs ¢ yactoroid 1200 06/MuH., BOKpYT OCH, IPOXO-

JSIIEH Yepe3 LEHTP KOJIbLa MEPIEHIUKYIISIPHO €ro MIOCKOCTU. ONpenesnuTh 3apsij

Ha KOJIBIIE, ECITH HHIYKIIS MATHUTHOTO OJIS B LIEHTPE KOJIbIa paBHa 3,8 x 10T,

Otsert: 31 MK

2. Karymika amunoit L = 20 cm cogepxut N = 100 ButkoB. [To 00MOTKe KaTyIIKu

uaet Tok 1 = 5 A. lmametp katymku d = 20 cm. OnpenenuTs MarHuTHYIO HHIYKIIUIO

BHE KaTylIKU B TOYKE, JIeXKAlle Ha OCH KaTyIIKU Ha paccTtossHuu a = 10 cMm ot ee
KOHIIA.

| 3. beckoHeYHO IIMHHBIA MPOBOA 00pa3yeT
KPYTOBYIO NETJIIO KacaTeNbHYIO K IPOBOJY.
ITo mpoBoay Teu€r Tok cumoit 5 A. Hailitu
paauyc METIH, €CJIA U3BECTHO, YTO UHAYKIIUS

| MarHuTHOTO TIOJIS B ILIEHTpE IETIH paBHA
51,2 mxT.
> OtseT: I = 8107 M.

4. TTo TuI0OCKOMY KOHTYpPY M3 TOHKOTO IPOBO-
na tedeT Tok 3 A. Onpenenuts WHAYKIHIO
MarHuTHOTO II0JIS, CO3JaBAEMOTO 3TUM TOKOM
B Touke O. Pagnyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 6.

1. B ueHTpe KpyroBoro npoBOJOYHOTO BUTKA paguyca R=5 cu, cozgaércs MarauTHoe
nosie B=4 mTxr nipu paznoctu noreHnuanioB U;=10 B Ha xoHnax Butka. Kak HyXHO
U3MEHHUTH MPUIOKEHHYIO Pa3HOCTh MOTEHIMAJIOB, YTOOBI MOJYYUTh TaKylO e HH-
TYKIIMI0O MATHUTHOTO TOJISI B IEHTPE BUTKA paauyca 3 R, cienaHHOro u3 Toi e mpo-
BOJIOKH?

2. beckoHEeYHO IMHHBIA TOHKWUW TPOBOTHUK C 7
TokOM 1 = 50 A mmeeT m3rud (IJTOCKYIO TETIIIO)
paaguycoM R = 10 cm. Omnpenenuts B Touke O
MarHuTHYI0 WHIYKIUMI0 B moms, co3maBaeMoro P
STUM TOKOM. 0

VA

3. JINIMHHBIA IPSAMOM COJICHOM U3 IPOBOJIOKH guameTpoMm d = 0,5 MM HamoTaH Tak,
YTO BUTKHU TUIOTHO MPUWIIETAIOT JApYr K Apyry. KakoBa MHIYKIMS MAarHUTHOTO TOJIsS

BHYTpH cojieHoua ripu cuiie Toka | =4 A? TonmuHoi n30s1uu npeHeOpeyb.
Orser: B =107 To.

4. Tlo nI0CKOMY KOHTYpPY M3 TOHKOIO MpO-
BOJIa TeyeT TOK 3 A. OnpenenuTs HHIYKIUIO
MAarHATHOTO TIOJIS, CO3/1aBaEMOT0 3THM TO-
koM B Touke O. Pagnyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 7.

1. beckOHEUHO IJIMHHBIA TOHKUN MPOBOJHUK ¢ TOKoM cujioit | =50 A umeer moc-
p kyto netno paguycoM R =10 cm. Ompene-
R JuTh B Touke O MarHuTHyr MHAyKUMio B
10, 0JIs1, CO3/1aBAEMOT'0 3TUM TOKOM.
Otset: B = 157 mxT.

2. JIBa BuTkKa paguycom r0 = 10 cM KakIplid pacmoiaokeHbl apauieIbHO JPYT JPYTyY
Ha pacctostanu a = 20 cm. [1o kaxmomy BUTKY nipoTekaeT Tok 1 = 3 A. Haiitu unmyk-
[[MI0 MAarHUTHOTO TOJISI B LIEHTPE KaXKJI0TO BUTKA M HA CEpPEeIMHE MPSAMOI, COSTUHSI-
IOIIEH UX IIEHTPBI, U TOCTPOUTH TpaduK 3aBUCUMOCTH UHIYKIIUH OT PACCTOSTHUS
BJIOJIb 3TOM NPSIMOM JUIsl 2-X ciydaeB: 1) BUTKM 0OTEKArOTCs paBHBIMU TOKaMH OJTHO-
IO HalpaBJICHUS;
2) BUTKHM OOTEKAIOTCSl paBHBIMH TOKaMU IPOTUBOMNOJIOKHOTO HAIIPaBJICHHUS.
3. UeMy JOKHO OBITh PaBHO OTHOILICHHE JJIMHBI KaTYIIKU K €€ JuameTpy, 4ToObl
MHAYKLIHST MarHUTHOTO TOJISI B LIEHTPE KaTYUIKW MOKHO ObLIO HailThu mo ¢opmyiie
JUI UHIYKIUHU T0Js1 OECKOHEYHO JIMHHOTO cosieHouaa. Ommbka npu TakoM JOIy-
IIEHUU HE JI0JKHA IpeBbIIaTh 5%.

Otser: L ~ 30d.

4. ITo mIoCcCKOMYy KOHTYpPY M3 TOHKOI'O MPOBOJA
TedueT TOK 3 A. Onpenenutb UHAYKIMUIO Mar-
HUTHOTO MOJISI, CO3/1aBacéMOr0 3THUM TOKOM B
touke O. Pagnyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapmanr 8.
1. beckoHEeYHO JIMHHBIN TOHKHM MPOBOJHHUK C TOKOM
% cuiaot | =50 A uMeeT IUIOCKYIO METII0 pPaguycoM
p < R =10 cMm. Ompenenuts B Touke O MarHUTHYIO HH-

OyKIuio B noss, co31aBaeMoro 3TuM TOKOM.

OtBet: B= 286 MxTm.

2.Ilo Tonkomy mpoBojsAlieMy Koublly paguycoMm R =10cm Teuér TOK cuion
| =80 A. Haitftu maruutHy1o UHAYKIMIO B B Touke, paBHOYJaI€HHOIN OT BCEX TOUYEK
KoJIbIla Ha pacctostHuH I = 20 cm.

Otser: 62,8 MxT.
3. Karymka qmunoit 30 cm cocrout u3 1000 ButkoB. HailTu MHAYKIIMIO MarHUTHOTO
10JIs1 BHYTPH KAaTYILKH, €CJIM TOK, NPOXOASIIMHN Mo Karymike, paBeH 2 A. Jluametp

KaTYyIIKU CYUTATh MAJIBIM 110 CPAaBHEHHIO ¢ €€ JIJTHHOM.
OtBet: B = 8,36 mT1.

4. TTo miIockoMy KOHTYPY W3 TOH-
KOTO TMpOBOJa TedeT TOK 3 A.
OnpenenuTs WHIYKIWIO MarHWT-
HOTO TIOJs, CO3JaBacMOro >STHUM
tokoM B Touke O. Pammyc R=20
CM.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 9.

1. I[To mpoBOHMKY B BHJE TOHKOTO Kojiblia paguycoM R =10 cm Teuér Tok. Yemy

1A paBHa CWJIa 3TOr0 TOKA, €CJIM MarHUTHas MHAYKIWS B moss
I"D'_ B Touke A pasHa | MxT1? Yron p=10°
S Otser: | =305 A
A | R
e ) Z\
2. beckOHEUHO JJIMHHBIA TOHKUM TTPOBOJAHUK C TO- 7
KoM 1 = 50 A umeeT u3rub (IJIOCKYIO METII0) pa- LU
auycoM R = 10 cm. Onpenenute B Touke O mar- 4 Y
HUTHYI0 UHIYKIUIO B momns, co3maBaeMoro 3tum {
TOKOM

3. Tpebyercs IMOMyYHTh MHAYKIHIO MarmutHOro moimst 1,25-10° T B comeHomme
mmHou 20 cM u nuametpoM S cMm. Haiitu:1) yucio amnepBUTKOB, HEOOXOIUMOE IS
ATOTO COJICHOUA; 2) Pa3HOCTh IMOTEHITNATIOB, KOTOPYIO HY)KHO MPHUJIOKUTH K KOHIIaM
0OMOTKHM M3 MEeAHOU MpoBoJiokH guameTpoM 0,5 MMm. CuuTath MoJie COJICHOUA OJI-

HOPOJIHBIM.
Otset: 1) N*1 =200 A ButkoB , 2) 2,7 B

4. TTo mI0CKOMY KOHTYPY M3 TOHKOT'O IPOBOJA : l
TeueT Tok 3 A. OnpeaenuTb UHAYKIHUIO Mar- I T
HUTHOTO TOJIsg, CO3JaBaeéMOro 3THM TOKOM B
touke O. Pagunyc R=20 cm.




MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 10.
1. ITo GeckOHEYHO JIIMHHOMY IIPSMOMY IIPOBOJTY, H30THYTOMY TaK, KaK ITOKa3aHO Ha
pucynke, teuér Tok cuioit | =100 A. Onpenenuth
MarHuTHy HHAYKIUIo B B Touke O, ecnmu r = 10 cwm.
OtBet: B = 357 MxTn

2. Hanpspk€HHOCTh MAarHUTHOTO TOJISL B LIEHTPE KPYTrOBOTO BUTKa paauycoMm 11 cm
paBHa 64 A/M. HaliTh MHIYKIIMIO MAarHUTHOTO TOJSI Ha OCH BUTKA Ha PaCcCTOSHHUH
10 cM OT ero MmiI0CKOCTH.

Ortser: 32,3 MxTm.
3. U3 mpoBosioku auaMeTrpoM 1 MM HaJl0 HAMOTATh COJICHOW], BHYTPU KOTOPOTO HH-
JIyKIUs MArHUTHOTO TIOJIs TOJDKHA ObITh paBHa 3-107° Ti. TlpemenbHas cuia TOKa,
KOTOPYIO MOKHO IMPOITYCKaTh IO IPOBOJIOKE, paBHa 6 A. 13 kakoro yucna cioés Oy-
JIET COCTOSATh OOMOTKA COJICHOMJA, €CJIM BUTKM HAMAaThIBATh IJIOTHO APYT K APYry?
JlnaMeTp KaTyIIKU CYUTATh MAJIBIM 10 CPABHEHUIO C €€ JIMHOM.

Ortser: 4 cios.

4. ITo mIOCKOMY KOHTYpPY M3 TOHKOIO MpO-
BoJia T€YET TOK 3 A. OnpenenuTs HHAYKIIHUIO
MarHuTHOTO IIOJISI, CO3J]aBa€MOr0 STHM TO-
koM B Touke O. Paguyc R=20 cwm.
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MarsuTtHoe noJjie KpyroBoro Toka
Bapumanr 11.

1. Kakyto pa3HOCTh MOTECHIIHAIOB HEOOXO MO MTPUIIOKHUTD K TFIOCKOMY KPYrOBOMY KOHTY-
py, paauyc KkoToporo r = 20 cM, yToObI B IEHTPE KOHTYpa UHAYKIMS MAaTHUTHOTO MO ObI-
na paBHa B = 10-5 Tn? KoHTyp BBITIOJIHEH U3 METHOW IMPOBOJIOKU CEYCHHEM S = 1 MM2.
VYaensHoe conpotuiienue meau = 1,7.10-s Om.m.

2. JIBa BuTkKa pagumycom r0 = 10 cM KakIplid pacmoiaokeHbl apauieIbHO JPYT IPYTyY
Ha pacctostanu a = 20 cm. [1o kaxmomy BUTKY nipoTekaeT Tok 1 = 3 A. Halitu uaayk-
LU0 MarHUTHOTO TOJISl B IEHTPE KaXJA0r0 BUTKA U HA CEPEAUHE NIPSAMOU, COEINHS-
IOIIEH UX IIEHTPHI, U TOCTPOUTH TpaduK 3aBUCUMOCTH UHIYKIIUH OT PACCTOSTHUS
BJI0JIb 3TOM MPSAMOM, €CIIM BUTKH OOTEKAIOTCS PABHBIMU TO-
KaMU IIPOTUBOIIOJIOKHOIO HAIIPABJICHUS.

) 3. [Ipsimoii 6ECKOHEYHO JUIMHHBIN POBOJHUK IO KOTOPOMY
Ig I  TedeT TOK il =3,14 A, u KpyroBoi BUTOK, IO KOTOPOMY Te-
4eT TOK 12, pacIoyoKeHbl, Kak OKa3aHo Ha pucyHKke. Pac-
CTOSIHHE OT LIEHTpa BUTKA J0 IPSAMOr0 IIPOBOJIHUKA PABHO
panuycy BuTka. Kakoil Tok 12 10JKEeH MPOTEKaTh MO BUTKY,
YTOOBI B €r0 IEHTPE MArHUTHAsI MHAYKIUS ObliIa HalpaBJeHa
oA yriom = 60 k ocu BUTKa?

4. Tlo mockoMy KOHTYPY U3 TOHKOTO TIPO-
BOJla Te4YeT TOK 3 A. Onpenennutb WHIYK-
M0 MarHUTHOTO TIOJS, CO3/1aBacMOTO
TUM TokoM B Touke O. Paguyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 12.

1. beckOHEUHO JNJIMHHBIA TOHKHUH MPOBOAHUK C TOKOM cwmiior | =50 A umeer u3rud
paguycoM R =10 cm. Onpenenuts B Touke O MarHuT-
HYI0 HHAYKIUIO B moss co3qaBaeMoro STUM TOKOM.
OtBet: B = 214 MxTo.

R

2. JIBa BuTKa paguycoMm r0 = 10 cM KakJplid pacroiaokeHbl NapauieaIbHO JPYT JPYTy
Ha paccTossHuu a = 20 cM. [1o kaxxaoMy BUTKY mpoTekaeT Tok 1 = 3 A. Haiitu unayk-
M0 MAarHUTHOTO TIOJIS1 B IEHTPE KaXJA0T0 BUTKA U HA CEPEINHE NIPSAMOM, COEUHS-
IOLIEH MX LEHTPBI, U IOCTPOUTH TpauK 3aBUCUMOCTH UHIYKIIUU OT PACCTOSTHUS
BJI0JIb ATOM IPSIMOM, €CJIM BUTKU OOTEKaIOTCSA paBHBIMU TOKaMU OJJTHOTO HaIlpaBJie-
HUS;

3. Karymka amunoit L = 20 cm cogepxut N = 100 ButkoB. [lo 06MOTKe KaTyIku
unet Tok 1 =5 A. Inamerp karymku d = 20 cm. OnpenenuTs MarHuTHYIO UHAYKIUIO
BHE KATYIIKU B TOYKE, JIEKAIIEH HA OCH KATYIIKU Ha paccTosHuM a = 10 cM ot ee
KOHIIA.

4, ITo mI0CKOMY KOHTYpPY M3 TOHKOT'O IPOBOJA
TedyeT ToK 3 A. Onpeaenutb UHAYKIHUIO Mar-
HUTHOTO TOJIs, CO3JaBaeéMOro STHM TOKOM B
touke O. Pagnyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 13.

1. Tox | =20 A, mpoTekaeT mo KOJbIly U3 MEJIHOM MPOBOJIOKH ceueHrem S = 1,0 MM
co31aT B IEHTPE KOJblla MHAYKIMIO MarHuTHOro rmons B =225MkTn. Kakas pas-
HOCTb ITOTEHIINAJIOB MPUJIOKEHA K KOHIIAM MPOBOJIOKH 00pa3yroIIeii KOJIbI0?

Otsetr: U =0,12 B.

2. beckOHEYHO JIMHHBIA TOHKHHA Mpo-
BOJHUK ¢ TOKOM 1 = 50 A mmeer u3rud
(ockyto mnetno) paauycoM R = 10 cwm.
Onpenenuth B Touke O MarHUTHYIO WH-
nykiuio B mossi, co3naBaeMoro 3TuM To-
KOM

3. O6MOTKa KaTymiKH cjeiaHa u3 mpoBojoku auamerpoMm 0,8 Mmm. Butku mioTHO
MIPUJIETalOT ApYyT K Apyry. CuuTas KaTylmKy JOCTaTOYHO JUIMHHOM, HAWTH UHAY KIIUIO
MarHUTHOTO MOJIsl BHYTPH KaTYyIIKH Npu cuje Toka 1 A.

Otser: 1,57-107 To.

4. Tlo nmnockoMy KOHTYpPY U3 TOHKOIO MPOBO-
na teyerT TOK 3 A. Onpenenuts UHAYKLIUIO
MAarHATHOTO IOJISI, CO3/1aBAEMOI0 ATUM TOKOM
B Touke O. Pagnmyc R=20 cwm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 14.

1. ITo mmockoMy KOHTYpPY U3 TOHKOTO MpoBojia Teu€T Tok cuioit | = 100 A.
Onpenenuth MarHUTHYIO MHAYKIMIO MOJISI, CO37aBaeMo-
ro »TuM TokoM B Touke O. Pagnyc R = 20 cm.

Otser: B = 298 mxTo1.

2. Tok cumoit |, mpoTekast 1o MPOBOJIOYHOMY KOJIBITY M3 METHOM MPOBOJIOKH CEUCHHU-
eM S, co3gaeT B IEHTPE KOJIbIla MHAYKIIMIO MarHUTHOTO Mojisi, paBHyio B. Kakoa
Pa3HOCTh MOTEHITMAJIOB MEXKy KOHIIAMH MPOBOJIOKU, 00pa3yromield Koabio? Yienb-
HOE COMPOTHUBIICHUE MEJTH P.

3. UaayKIuss MarHUTHOTO TIOJISl BHYTPH JJTMHHOM KaTyiiku B = 1,57-10'3TJI. O0MOT-
Ka KaTylIKHU CAeNaHa U3 NpoBOJIOKH auameTpoMm 0,8 MM. BUTKM IUTOTHO NPUIIETAOT
apyr K Apyry. OnpeaenuTs BEIWYUHY TOKA, MPOTEKAIOMIETo Yyepe3 0OMOTKY KaTyIil-
K.

Oter: 1 A.

4. Tlo nI0CKOMY KOHTYpPY M3 TOHKOIO MpO-
BOJIa TeyeT TOK 3 A. OnpenenuTs HHIYKIUIO
MAarHATHOTO IIOJIS, CO3J1aBa€MOT0 3THM TO-
koM B Touke O. Pannyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 15.

1. JIBa KpyroBbIX BUTKa PanycoM 4 CM KakJbli pacroioKeHbl B MapalieIbHBIX
wiockoctax Ha paccrosHuun 0,1 M apyr ot gpyra. Ilo BUTKaM TEeKyT TOKHU
I; =1, =2 A. HaiiTu HHIYKIIMIO MAarHUTHOTO TIOJIS Ha OCH BUTKOB B TOYKE, HaXOs-
HIEICSA HA PAaBHOM PAcCCTOSIHUM OT HUX. 3aJady PelIUTh IS Cy4daeB: 1) TOKH B BUT-
Kax TEKYT B OJTHOM HaIlpaBJIE€HUU; 2) TOKU TEKYT B IPOTHUBOIIOIOKHBIX HApPaBICHU-
SX.

Otger: 1) B =15,3 mxTn; 2) B =0.
2. BeCKOHEYHO JUIMHHBIN TOHKUN MPOBOJIHUK
¢ TokoM I= 50 A umeet u3rud (II0CKyIO MeT-
mo) paguycoM R = 10 cm. Omnpenenuts B
touke O MarHUTHYIO WHIYKIHIO B mos, co-
3/1aBa€MOT0 3THUM TOKOM

3. K xoHIIam cojieHoua, BRIMOJHEHHOTO U3 MEIHON MpOoBOJIOKU guaMmeTpoM 0,5 M,
MIPUJIOKEHA Pa3HOCTh MoTeHImanoB 2,7 B. Inuna conenouaa 20 cMm, guameTp 5 cM.
Haiitn BeImymHy MarHMTHOM MHAYKIIUA BHYTPHU cosieHowuaa. CUUTATh I0JIE COJICHO-
1J1a OJTHOPOIHBIM.

Otser: 1,25-10° Tu.

4. Tlo miockoMy KOHTYPY M3 TOHKO-
ro npoBoja teuet Tok 3 4. Onpene-
JUTh UHAYKIIUIO MarHUTHOTO TOJI,
CO371aBa€MOT0 ITHM TOKOM B TOYKE
O. Paguyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 16.

1. K KOHIIaM MeJIHOH MpPOBOJIOKH, 00pa3yroIIeH KOJbIIO, MPUIOKEHA Pa3HOCTh I10-
_ _ 2 o

ternuanoB U = 0,12 B.Ceuenue npoBosioku S = 1,0 mm”. IIpu kakoii cuie Toka mar-

HUTHAsI UHAYKITUS B IIEHTPE KOJIbIIA OyIeT COCTaBIATh 225 MK Ta?

Otsert 20 A.
2. ToHKWN TIPSIMOY O€CKOHEUYHBIN MPOBOJI, IO KOTOPO-
My HJET TOK 1=5A, COTHYT, KaK MOKa3aHO Ha PHCYHKE. a R
OnpenenuTs WHAYKIUIO MarHATHOTO TOJISI B IIEHTPE
2al |A& A
kpyrosoro Toka O. (a=R=10 cm)
O

<Y
I I

3. MarnuTHass WHAYKIHUS BHYTPH KaTYIIKU JJIMHOMN
30 cM cocrtasnger 8,35 mTn Tok npoxoasmuii mo katyimke paBeH 2 A. Haiitu uucio
BUTKOB KATYILIKH.

Otsert: 1000 BUTKOB.

4. Tlo nmnockoMy KOHTYpPY U3 TOHKOIO MPOBO-
na teyeT TOK 3 A. Onpenenutb UHAYKLIUIO
MAarHATHOTO IOJISI, CO3/1aBAEMOI0 ATUM TOKOM
B Touke O. Pagnyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 17.

1. MaruuTHas MHAYKIMS B IIEHTpe KpyroBoro BuTka paauycoM R =100 MM paBHa
6,3 MxTn. HaliTu MarHuTHyr0 MHIYKIIMIO HA OCH BUTKa Ha pacctosHuu b = 100 mm
OT €ro LIEHTpa.
Otser: B = 2,3 MxTo.
2. becKOHEYHbIN TPOBOJHUK COTHYT, Kak
ITI0KA3aHO Ha pucyHKe. [1o mpoBoOAHUKY Te- ?\
TE€YeT TOK, H3MEHSIOUIUICS 10 3aKOHY
| =1,sinwt Ompenenuts WHAYKIMIO Mar-

HuTHOrO moist B B Touke O B MOMEHT 0
Bpemenu t = 0,1 ¢, ecimt R =5 cm, | = 10

-1
A, o=5c".

3. Karymka amunoit L = 20 cm cogepxut N = 100 ButkoB. [lo 06MOTKe KaTyIIku
unet Tok 1 =5 A. Inametp karymku d = 20 cm. OnpeennTh MArHUTHYIO UHTYKLIHIO
BHE KaTylIKU B TOYKE, JIeXKaIlle Ha OCH KaTylIKW Ha paccrossHuu a = 10 cMm ot ee
KOHIIA.

4. Tlo mockoMy KOHTYPY U3 TOHKOTO TIPO-
BOJla Te4YeT TOK 3 A. Onpenenutb WHIYK-
[IUI0 MArHUTHOTO TIOJIs, CO3/1aBacMOTO
sTtuM TokoM B Touke O. Pamnyc R=20 cm.
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MarsuTtHoe noJjie KpyroBoro Toka
Bapuanr 18.

1. Ilo maockoMy KOHTYPY M3 TOHKOTO ITpoBoja TeuéT Tok cuiiort 100 A. Onpenenutsb
MarHUTHYIO MHAYKIHIO B 1Mo, co3maBaeMoro 3THM TOKOM B
touke O. Paauyc R = 20 cm.

I Otset 78,5 MxTiI.

R>o
2. Butok paguycoM R = 1 M, mo koTopomy uaet Tok i =2 A, crubaercs 1o auaMeTpy
TaK, 4TO JABE €ro IMOJYIUIOCKOCTH COCTaBILIIOT yroa o = 900. Haitu nusmenenne mo-
IyJisl BEKTOpa MarHUTHOW MHJIYKLIUH B LIEHTPE BUTKA.
3. HaliTu MHIyKIIMI0O MarHUTHOTO MOJIsl BHYTPH COJIEHOM/A HA €ro OCH, Ha paccTos-

Huu a = 1 cm ot topua. Jimna conenouaa L = 3 cm, ero aumamerp d = 10 cMm, miot-
HOCTb HaMOTKH n = 15 BuTKOB/cM. ToK B coneHouzae i =5 A.

4. Ilo mIocKoMy KOHTYPY M3 TOHKOTO IPOBO-
na teyeT TOK 3 A. Onpenenuts UHAYKLIHUIO
MAarHATHOTO IT0JIS1, CO3/1aBAEMOI0 ITUM TOKOM
B Touke O. Pagmyc R=20 cm. It

18



MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 19.

1. Konbua ['enbmromnpiia mpeacTaBisitoT co00H JIBe TUIOCKHE OJMHAKOBBIC KATYIIKH,

pacroJoKeHHbIC Ha PACCTOSIHUU PaBHBIM IOJIOBUHE pa-

R r Auyca karymku. CpaBHMB MarHUTHYIO HMHIYKLHUIO B

IIEHTPE Ka)XJIOTO KOJIbIa ¥ B CPEIHEH TOYKe Ha OCH, 110~

R2 Ka3aTh, 4YTO BHYTPH KoJiel [ eIpbMropIia MarHuTHOE T0-
1€ OJU3KO K OTHOPOJTHOMY.

2. ToHkoe KoabIo paguycoMm 10 cM HecE€T Ha cebe paBHOMEPHO pacipenenEHHbIN 3a-
psa. Konbiio paBHOMepHO Bpariaercs ¢ yactotoit 1200 06/MHH., BOKPYT OCH, IPOXO-
A1l Yepe3 LEeHTP KOJblla MepIeHANKYIAPHO ero MiocKocTH. OnpenenuTts 3apsia
Ha KOJIBIIC, €CIM HHIYKIMS MATHHTHOTO OIS B LIEHTPE KOJIbIa paBHa 3,8 x 10T
Otgert: 31 MK

3. OOMOTKa COJICHOWA BBIMOJIHEHA TIPOBOJOM, nuamerp kotoporo d = 0,5 mm. Ka-
KOW CHJIBI TOK TPEeOyeTCsl MPOMYCTUTh Yepe3 0OMOTKY, UTOOBI BHYTPH COJICHOUA TT0-
JIYY9HTh MATHUTHYIO HHAYKIH0 B = 1,25-10°Tn? Cunrars, 4TO BHTKU IUIOTHO HIPH-

JIETaroT APYT K Apyry. Haiitu qiuHy conenoupa.
OtBer: |=1A;L=1Mm.

4. TTo mIocCKOMYy KOHTYPY M3 TOHKOI'O IpO-
BoJia T€YET TOK 3 A. OnpenenuTs UHAYKIIUIO
MarHuTHOTO IIOJISI, CO3JaBa€MOr0 STHM TO-
koM B Touke O. Pagumyc R=20 cm.

- an we ™
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 20.

1. beckoHeuHO JIMHHBIM TOHKUH MPOBOJAHHUK ¢ TOKOoM cuiior | =50 A umeer u3rud
— paauycoM R = 10 cM. Onpeaenuts B Touke O

- F
Vs F
/" R/ 0 \ MAaTHUTHYIO HHAYKIMIO B mos, cozmaBaemo-
ro I L] 3THM TOKOM
bl 7~ P Ortset: B = 182MmkT.
2n/3

2. Tonkoe komabIio paguycoMm 10 cM HecE€T Ha cebe paBHOMEPHO pacipenenEéHHbIN 3a-

psa. Konbiio paBHOMepHO Bpariaercs ¢ yactotoit 1200 06/MHH., BOKPYT OCH, IPOXO-

JSAIIEH yepe3 LEHTP KOJIbLAa NEPHEHIUKYJIIPHO €ro Iiockoctu. OnpenenuTs 3apsi

Ha KOJIbIIe, €CJIM UHAYKIIUSI MATHUTHOTO TOJISI B IIEHTPE KOJblia paBHa 3,8 x 10T
Otgert: 31 MKKIL

3. [Io oOMOTKEe OYeHb KOPOTKOM KaTyIIKe paguycoM I =16 cM TeuéT TOK CUIION
| =5 A. Cxonbko BUTKOB N TIPOBOJIOKM HAMOTAaHO Ha KaTyIIKy, €CIM UHIyKius B

MarHuTHOIO 1oJis B €€ neHTpe paBHa 1 MmTn?
Otser: 51.

4. Tlo nI0CKOMY KOHTYpPY M3 TOHKOTO IpO-
BOJIa Te4yeT TOK 3 A. OnpenenuTs HHIYKIUIO
MAarHATHOTO IIOJIS, CO3/1aBaEMOT0 3THM TO-
koM B Touke O. Pagnyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 21.

1. B nieHTpe KpyroBoro mpoBOJOYHOTO BUTKA CO3AETCsl MAarHUTHOE ToJie B mpu pas-
HOCTH ToTeHIManoB U; Ha KoHIaX BUTKA. Kak HY>)KHO M3MEHUTh MPUIOKEHHYIO pa3-
HOCTh MOTEHIIMAJIOB, YTOOBI MOJYYUTh TAKYIO K€ HMHIYKIHIO MAarHUTHOTO TOJIS B

[ICHTPE BUTKA BTPOE OOJIBIIIEr0 paanyca, CACIaHHOTO U3 TOH jKe IIPOBOJIOKU?
Ortset: U, = 9U,

Z )
2. beckOHEUHBIN MPOBOJAHUK COTHYT, KaK IOKa-
3aHO Ha pucyHke. [lo mpoBogHUKY TedeT Tok | =
10 A. HailTu WMHAYKOMIO MarHUTHOTO IMOJSI B P ",
touke O, paguyc BUTKa r = 3 cMm. -

VA

3. JImuHHBII MPsIMOK cosieHOH T 13 MPoBOJIokK auameTpom d = 0,5 MM HaMoOTaH Tak,

YTO BUTKH IUIOTHO MPHWJIETAIOT APYTr K JIpyry. KakoBa MHIYKLIMS MarHUTHOTO MOJIS

BHYTpH cojieHona rpu cuiie Toka | =4 A? TonmuHoN n30s11uu npeHe0peyb.
Orser: B = 10T

1,5R
4. Tlo mIockoMy KOHTYPY U3 TOHKOTO TIPO-
BOJla T€4YeT TOK 3 A. Onpenenutb WHIYK- A
M0 MarHUTHOTO TIOJS, CO3/1aBacMOTO i
TuM TokoM B Touke O. Pagnyc R=20 cm. I 1 R : S
|
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 22.

1. Tlo miockoMy KOHTYpPY M3 TOHKOTO MpoBoja TeueéT Tok cuioit | = 100 A. Onpene-
JUTh MarHUTHYIO HMHIYKIWIO B momns, co3maBaemoro
»TuM TokoM B Touke O. Paguyc R = 20 cm.

Otset: B = 306 MxT.

2. Jlst co3manus B IICHTPE KOJIbIla MarHUTHOW MHAYKIMK B = 22,4 MxTn x KoHIIaMU

MEIHOH IPOBOIOKH cedeHreM S = 1,0 MM®, 06pasyromeil KOIbIo, IPHIOKIIH pas-

HocTh noteHnuanoB U = 0,12 B. Haiitu cuny Toka, MpOTEKAIOIIETO O KOJIBITY.
Otset: | =2 A.

3. HaliTi MHIYKIIMIO MarHUTHOTO TOJISI BHYTPH COJICHOWJIa HAa €r0 OCH, Ha PacCTOs-

Huu a = 1 cm ot topua. Jimna conenonna L = 3 cm, ero nuametp d = 10 cMm, mioT-

HOCTb HaMOTKH n = 15 BuTKOB/cM. ToK B coneHouzae i =5 A.

4. ITo mIoCcCKOMYy KOHTYpPY M3 TOHKOI'O MPOBOJA
TedyeT TOK 3 A. Onpenenutb UHAYKIHUIO Mar-
HUTHOTO MOJISI, CO3/1aBacéMOr0 3THUM TOKOM B
touke O. Pagnyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuant 23.

1. Tlo miockOMy KOHTYpY M3 TOHKOTO MpoBoja TeueT Tok cuioit | = 100 A. Onpene-
JUTh MAarHUTHYIO MHAYKIMIO B mons, cozmaBaemMoro »tum
TokoM B Touke O. Paguyc R = 20 cm.

J i OrtBert: 236 MKTn

2. Haiitn cunmy Toka, MPOXOASIIEro 4epe3 KaTymky JiIuHOW 60 cMm, cocTosiel u3
1000 BUTKOB, HpH KOTOPOM MAarHUTHas WHAYKUUS BHYTPU KATyLIKA paBHA
8,36 MxTmn. /luameTp KaTymIKu CYUTATh MAJIBIM TI0 CPAaBHEHHUIO C €€ JITMHOM.

OtBet: | =4 A.
3. 1Ba BuTKa paguycoM r0 = 10 cM KakJIplii pacno0XKeHbl NapajuIeIbHO APYT APYTY
Ha pacctosauu a = 20 cm. [1o kaxxaomy BUTKY npoTekaeT Tok 1 =3 A. Haiitu unmayk-
LU0 MAarHATHOTO T0JIS B LIEHTPE Ka)KJ0T0 BUTKA U HA CEPEIMHE MPSIMOM, COCTHHSI-
IOLIEH MX LEHTPBI, U TOCTPOUTH TpaduK 3aBUCUMOCTH UHIYKIIUU OT PaCCTOSIHUS
BJI0JIb ATOM NPAMOM 17151 2-X ciy4yaeB: 1) BUTKH 00TEKAIOTCsl paBHBIMH TOKaMHU OJTHO-
IO HallpaBJIEHUs; 2) BUTKA O0TEKAIOTCA PaBHBIMU TOKAMHU MTPOTHUBOIIOIOKHOTO
HaIlpaBJICHUS.

4. Tlo TIOCKOMY KOHTYpPY W3 TOHKOTO
IpoBoAa Te4eT TOK 3 A. Onpenenurts UH-
TYKITUI0O MarHWTHOTO TIOJISI, CO37IaBaeMO-
ro 3TuM TokoM B Touke O. Pagnyc R=20
CM.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 24.

1. MarauTHas MHAYKIUS B TOYKE, pABHOYJATICHHON OT BCEX TOUYEK KOJIbIIA PaInyCOM
R =10 cm nHa paccrosaue r = 20 cm paBHa 15,7 MxTn. Haiitu cuty Toka, mpoTekaro-

IIETO 1O KOJIBITY.
Otser: | =20 A.

2. Butok paguycoM R = 1 M, mo koTopomy uaet Tok i = 2 A, crubaercst o [uaMeTpy
TaK, 4TO JABE €ro IOJYIUIOCKOCTH COCTaBILIIOT yroa o = 900. Haitu nusmenenne mo-
AyJsl BEKTOpa MarHUTHOW MHIYKITUH B LIEHTPE BUTKA.

3. HaliTu MHAYKIIMIO MAarHUTHOTO TOJISl B LIGHTPE COJICHOUAA ATUHON 3 CM U JUaMeT-
pom 20 cm. Cuia Toka, TEKyliero no cojieHouay, pasHa 2 A. Conenoun umeer 100
BUTKOB.

OtBet: B =5 MxTn

4. TTo mIoCKOMYy KOHTYPY M3 TOHKOI'O IpO-
BoJia T€4eT TOK 3 A. OnpenenuTs UHAYKIIUIO
MarHuTHOTO IIOJISI, CO3JlaBa€MOr0 STHM TO-
koM B Touke O. Pannyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapumanr 25.

1. JIa KpYroBBIX BUTKAa PAJIUYyCOM 4 CM KaXIbld pPAacIlONOKEHBI B IMapajlieIbHbIX
IUTOCKOCTSAX Ha paccrosuuu 0,1 M apyr ot apyra. MarauTHass HHAIYKIMS HAa OCH BUT-
KOB B TOYKE, HaXOJAIICHCS Ha paBHOM paccTossHuM OoT Hux B =153 MxTxn. Haittu

TOKH B BUTKaX MPH YCIOBHH, YTO OHU PaBHBI U TEKYT B OJTHOM HaIlPaBJICHUH.
Omer: I1=1,=2A

A
2. beckOHEYHBIN MPOBOAHUK COTHYT, KaK IO- |
Ka3aHO Ha pHCyHKe. [10 NMPOBOIHMKY TeYeT |

ToK 1 = 10 A. HaliTnu MHAYKIIHIO MAarHUTHOTO
nons B Touke O, paguyc BUTKa r = 3 cM.

A
X K

3. Karymka amunoit L = 20 cm comepxut N = 100 ButkoB. [Io 06MOTKe KaTyiiku
unet Tok 1 =5 A. Inamerp karymku d = 20 cm. OnpenennTs MAarHUTHYI0 HHIYKIUIO
BHE KaTYIIIKH B TOUKE, JIEXKAIIEH Ha OCH KaTyIIKH Ha paCCTOSTHUU a = 5 CM OT €€ KOH-

a.

4. Tlo mIockoMy KOHTYPY M3 TOHKOTO TIPO-
BOJIa TeYeT TOK 3 A. Onpenenuts WHIYK-
M0 MarHUTHOTO TIOJS, CO3/1aBacMOTO
TUM TokoM B Touke O. Pamuyc R=20 cm.
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MarnuTHoe noJjie KpyroBoro Toka

Bapuanr 26. MarsuTHoe moJjie ToKa

1. ITpsimoit OECKOHEUHO MJTMHHBIN MPOBOAHUK MO KOTOPOMY TE€UYET
TokK 11 = 3,14 A, u KpyroBoil BUTOK, II0 KOTOPOMY TE€UYET TOK 12,
pacrnoJiokKeHbl, Kak 1moka3ano Ha puc.4.21. PaccrosiHue ot 1ieHTpa
BUTKA JI0 IPSIMOTO MIPOBOJHUKA PABHO panycy BUTKa. Kakoil Tok
i 12 TOJDKEH MPOTEKaTh MO BUTKY, YTOOBI B €r0 IEHTPE MarHUTHAs
UHAYKINS ObliIa HampaBieHa noja yriaoMm = 60 kK ocu BUTKa?

2. JIBa KpyroBBIX BUTKA PaguycoM 4 cM Ka)/Iblil pacrloioXKeHbI B
IapaJuIeNIbHBIX IJIOCKOCTAX HA PACCTOSHUM 5 CM JIPyT OT Apyra. MarHuTHas MHIYK-
LIS B LIEHTPE OAHOTO U3 BUTKOB, IIPU YCJIOBUH, YTO TOKH B BUTKaX OJMHAKOBBI U T€-
KyT B OJJHOM HampasieHnuu, B = 78 mxTn. Halitu Toku B BUTKax.

Otset: I1 =1, =4 A.

3. TpeOyercs MOIyYUTh MHAYKLHIO MarHutHoro nois 1,25 m Tn B cosnenoune u-
Hoi 20 cM u tuameTpoM 5 cM. OOMOTKa coleHOuAa U3rOTOBJIEHA U3 MEHOWU MPOBO-
aoku auametrpom 0,5 mM. Haiitu Tok mpoxonsuuii yepe3 oOMOTKY U pa3HOCTh IO-
TEHIMAJIOB, MPUKJIAJAbIBAEMYIO K KOHIIAaM 0OMOTKU. CUMTaTh MOJIE COJICHOUAA OJIHO-
POIHBIM.

Otser: | =05 A, U=2,7B.

4. Tlo nmnockoMy KOHTYpPY M3 TOHKOIO IPOBO-
na teyeT TOK 3 A. Onpenenuts UHAYKLIUIO
MAarHATHOTO IOJS, CO31aBAEMOr0 dTUM TOKOM
B Touke O. Pagumyc R=20 cm.
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