3aaHue HA KOHTPOJIbHYIO padory Ne3

Homepa 3amau onpenensiorcst Mo Tabiuie BHIOOpa B COOTBETCTBHH C HOMEPOM CBOETO BapHaHTa.
Howmep BapuaHnTa COOTBETCTBYET MocieAHeN udpe mudpa cTyaeHTa

Bapuant Homepa 3agau
0 301 311 321 331 341 351 361 371
1 302 312 322 332 342 352 362 372
2 303 313 323 333 343 353 363 373
3 304 314 324 334 344 354 364 374
4 305 315 325 335 345 355 365 375
5 306 316 326 336 346 356 366 376
6 307 317 327 337 347 357 367 377
7 308 318 328 338 348 358 368 378
8 309 319 329 339 349 359 369 379
9 310 320 330 340 350 360 370 380

301. Tpu omuHakoBBIX ToueuyHbIX 3apsna 50 HKn HaxomsTcss B BepIIMHAX PaBHOCTOPOHHETO
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TpeyroJIbHUKa co cTopoHOM 6 cMm. HaiiTu cuiy, AeHCTBYIOLIYIO Ha OIMH U3 3apsiioB CO
CTOPOHBI JIBYX OCTaJIbHBIX.

Ha mpojomkeHur ocl TOHKOTO MPSIMOTO CTEPKHS, PABHOMEPHO 3apsHKCHHOTO C JIMHEHHOMN
wioTHOCTEIO 3apsga 400 uKn/cm, Ha pacctosanu 30 ¢cM OT KOHIIA CTEPXKHS HAXOIUTCS
toueuHbld 3apsia 20 MkKi. BTopoil kKoHer| cTepkHs yXOIuT B 6eckoHeYHOCTh. OnpeaenuTh
Cuily BSaI/IMOI[CI\/JICTBI/Iﬂ CTCPIKHA U TOUCYHOI'O 3apdaa.

UeTblpe OIMHAKOBBIX To4YeuHbIX 3apsaa 20 HKJ 3akpemsieHbl B BepIIMHAX KBajapaTa CO
ctoponoit 10 cm. Haiftu cuiy, TeCTBYIONIYIO Ha OJMH M3 3THX 3apsAI0B CO CTOPOHBI TPEX
OCTaJIbHbIX.

Ha npopomkeHnn ocu TOHKOTO TIPSIMOTO PABHOMEPHO 3apsKEHHOTO CTEPXKHS JTMHOM 20 cM
Ha pacctosHUM 10 cM oT ero Omkaliero KOHIIA HaXoAWTCs TouedyHbd 3apsn 10 K.
Onpenenuts JUHEHHYIO IUIOTHOCTHh 3apsiia Ha CTEpPXKHE, €CIM CHIa B3aUMOJCHCTBUS
CTEepXHS ¥ TOUEYHOTO 3apsna 6 MkH.

[ToBepxHOCTHAsI TUIOTHOCTH 3apsija OECKOHEYHO MPOTSHKEHHOW BEPTUKAIBHON TUIOCKOCTH
200 MxKn/m’. K IUIOCKOCTH HA HHTH MOZIBEIICH 3apsUKCHHBIM 1IAapuK maccoil 15 r.
OnpenenuTs 3aps/l IapUKa, CJIM HUTh 00pa3yeT ¢ IIOCKOCTRI0 yrou 30°.

JIBe IJIMHHBIE MpsIMbIE MapajuleNbHble HUTH HAaXoJATcs Ha paccrosHuu 10 cMm apyr or
npyra. Ha HUTAX paBHOMEPHO pacIpeiesieHbl 3apsbl C JMHEHHBbIMH TMUIOTHOCTsIMU (0,4
u —0,3 uKn/cm. OnpenenuTs HaNpsSXKEHHOCTh IEKTPUUECKOTrO MO B TOUKE, YAAJICHHOH OT
NEepBOW HUTH HA paccTOsiHUE 6 CM M OT BTOPOW — Ha PAacCTOSIHUE § CM.

B BepumHax nmpaBUIIBHOTO IIECTUYTOJbHUKA CO CTOPOHOW 10 cM HAaXOASATCS OJUHAKOBBIE
TOYeyHble 3apsabl  BenuuuHOM S5 HKi.  HaillTu HanpsykeHHOCTh W MOTEHIMAN
ANEKTPOCTATUYECKOTO MOJIS B LEHTPE IIECTUYTOJIbHUKA.




308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

Onpenenuth HaNpsHKEHHOCTh M MOTEHIUAN 3JIEKTPOCTAaTHUYECKOTO IOJIs, CO3/1aBaeMOIo
3apsanoM —3 HKJ, paBHOMEPHO paclpeiesieHHbIM 110 TOHKOMY IMPSMOMY CTEP’KHIO JJIMHOU
10 cM, B TOuke Jexalled Ha MPOJOHKECHUH OCH CTEp>KHA Ha pacctosHuu 10 cM OT ero
KOHIIA.

JIBe KOHIICHTPUYCCKUE METALIMYCCKHE 3apsokeHHBbIe cephl paguycamu 5 u 10 cM HecyT
cOOTBETCTBEHHO 3apsanbl 3 u —1uKn. Haiftu HampskeHHOCTP W MOTEHLHAI
AJIEKTPOCTATUYECKOTO TOJII B TOYKAaX, JISKAINIMX OT HEeHTpa chep Ha paccTosHusx 3, 6
u 12 cm. [MocTpouts rpaduik 3aBUCUMOCTH HAMPSDKEHHOCTH U TTOTEHIIMANA OT PACCTOSHUA.

JIBa ToueuHbIx 3apsna BenuuuHOM 1 m —1 HKN Haxomsarcs Ha paccTossHMM 2 CM Jpyr OT
npyra. OnpenenuTs HanpsHDKEHHOCTh M MOTEHIMAN 3JEKTPOCTATHUYECKOTO MOJS B TOYKE,
yAAJIEHHOW OT MEPBOT0 U BTOPOTO 3apsijia HAa PaCCTOSIHUE 3 CM.

DNeKTpocTaTUYECKOe  IoJIe  CO3JaeTcsi  ABYMs ~ OCCKOHEUHBIMM  MapayljiebHbIMU
IJIOCKOCTSIMHU, PABHOMEPHO 3apsDKEHHBIMH C MIOBEPXHOCTHBIMU IUIOTHOCTAMH 3apsna 0,3 u
0,7 MxKn/mM® . OnpenennTth HampsyKeHHOCTh TOJS MEXKIy IUIACTHHAMH M BHE IUIACTHH.
HailiT pasHOCTh MOTEHIMATIOB MEXAY MJIACTUHAMM, €CIU PACCTOSTHUE MEXIy HUMHU 4 cM.
[Toctpouth TpaguK H3MEHEHHs] HANpsHKEHHOCTH BIOJb JIMHUHM, NEPHEHAUKYJISIPHON
IUTACTUHAM.

Pemute npeapiyIyto 3a1a4y Npy yCIOBHH, UTO 3apsi BTOPOH IIACTHHBI OTPULIATEIbHbIH.

Ha paccrosinum 2 ¢cM OT OECKOHEYHO AJIMHHON PaBHOMEPHO 3apsDKCHHOW HUTH HaXOIUTCS
toueuHbld 3apsn 0,4 vKn. [lox peiicTBueM cuil mosst 3apsi] MEPEMECTUIICS 1O PaCCTOSHUSA
4 cm; ipu 3TOM coBepiaercs padora 0,5 mxJx. HailiTu muHelHy10 MJIOTHOCTD 3aps/ia HUTH.

Onpenenuts paboTy CHUJI 3JIEKTPOCTATUUECKOTO MOJII MPU MEepeMeIeHUH TOUeYHOTr0 3apsia

—20 uKn1 13 0ECKOHEYHOCTH B TOUKY, HAXOJSIIYIOCS Ha PacCTOSHUU 4 CM OT HOBEPXHOCTH

cdepsl paguycoMm 1 cM, paBHOMEPHO 3apspKEHHOM C MOBEPXHOCTHOM IUIOTHOCTBIO 3apsia
2

3 uKn/em”.

Ilon melicTBHEM CHUII 2JIEKTPOCTATHYECKOIO MOl TOUECYHBIN 3aps]l EPEMECTHIICS U3 TOUKH,
HaXOoJALIeHcs Ha PACCTOSIHUU 8 CM OT OECKOHEUHO JUIMHHON paBHOMEPHO 3apsKEHHON HUTH
B TOYKY, HAXOJSAIIYIOCS Ha PACCTOSHUM 2 CM; MPU 3TOM coBepiraetrcs padora 52 MxJIx.
Haiitu BenuuuHy 3apsaa, eciiv JIMHEHas IIOTHOCTD 3apsiia Hutu 50 uKi/cm.

[IpoToH BieTenT B OJHOPOAHOE SJEKTpUUYECKOE Tosie ¢ HampsbkeHHocThio 300 B/cm B
HaNpaBJICHUU CWIOBBIX JUHHMHA co ckopocThio 100 km/c. Kakoil myTh MOKEH NPOUTH
IIPOTOH, YTOOBI €r0 CKOPOCTh yIBOUIIACH?

B uentpe cdepor paguycom 30 cm  HaxoauTcs TodeuHbd 3apsa 10 HKn. Onpenenutsb
MMOTOK HANPsDKEHHOCTH Yepe3 4acTh CHEPUIECKON MOBEPXHOCTH TUIOMIabi0 20 oM.

IIpssmoyronbHast TUIOCKast MIJIOLAAKa CO CTOPOHAMU 3 M 2 CM HaxOJUTCS Ha PAcCTOSTHUM 1 M
oT ToueuyHoro 3apsaa 2 mxKu. Ilnomanka opueHTHpOBaHa TaK, YTO JIMHUU HANPSKEHHOCTH
cocraBmsior yron 30° ¢ ee moBepxHOCTbI0. HaifTH MOTOK — HAMPSUKEHHOCTH dYepe3 3Ty
TUIOLIAJIKY.
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Ha HexoTropoMm paccTossHUM OT OECKOHEYHOW PaBHOMEPHO 3apsDKEHHOM IUIOCKOCTH C
IOBEPXHOCTHOH TIOTHOCTBIO 3apsiza 0,5 HKI /cM” pacronokeHa Kpyrias IUIACTHHKA TaK,
4TO €€ IUIOCKOCTh cocrasisieT yroi 30° ¢ CHIOBBIMH JMHHSMH DJIEKTPUYECKOTO TIOJISL.
Onpenenuth MOTOK HANPSDKEHHOCTH M DJEKTPUYECKOTO CMEIeHHUS (MHIYKLIWU) 4Yepes
MJIACTUHKY, eciu e€ paguyc 10 cm.

beckoHeuHasi TIIOCKOCTh, PABHOMEPHO 3apsiKEHHAsl C TTOBEPXHOCTHOW IMIIOTHOCTBIO 3apsia
2 o

5 vKi/em”, mepecekaer cdepy mo muamerpy. HallTm MOTOK AJIEKTPUISCKOTO CMEICHUS

yepes chepudecKkyro MoBEPXHOCTb, €CIIHU JUaMeTp cdepsl 4 cM.

Kongencarop snexkrpoémkocteio 0.5 Mx® Obln 3apskeH no HanpsbkeHus 350 B. Ilocne
TOTO Kak €ro COEIWHWIM MapajjieIbHO CO BTOPHIM KOHJEHCATOPOM, 3apsDKEHHBIM [0
Hanpspkenuss 500 B, nanpspkenune Ha HeM wu3MeHwiock 1o 400 B. Bwruucouts
ANEKTPOEMKOCTh BTOPOTO KOHIEHCATOPA.

KoakcuanbHblil 351eKTpUYecKril Kabeiab COCTOUT U3 IEHTPAIbHOU KUIIBI paauycoMm 1 cMm u
HWIHMHIPUYECKOH 000J04YKK pagumycoMm 1,5 cM, MEXIy KOTOPHIMH HAaXOIUTCS H3OJSAIUS.
BriBectn popMyity ISt €MKOCTH TaKOTO KaOessl U BBIYUCIHTH SJIEKTPOEMKOCTh Kalems
mHOU 10 M, eciu U30ISIMUOHHBIM MAaTEPUAJIOM CITY>KUT pe3UHa.

Cdepruuecknii KOHIEHCATOP COCTOMT W3 JIBYX TOHKMX KOHIEHTPHUYECKUX CHEpUIECKHUX
obomouek paguycoMm 1,5 wu 3 cm. B mpoctpaHcTBe Mexay 000704YKaMM HaXOAUTCS
IVRJICKTPUK C  JUAJIEKTPUYECKOW NpoHHMIAaeMocThio 3,2. BeiBectn dopmyrny ans
NMEKTPOEMKOCTH TAKOTO KOHIEHCATOPa U BBIYMCIIUTD €T0 3JIEKTPOEMKOCTD.

Ornpenenuth MOBEPXHOCTHYIO TUIOTHOCTH 3apsiiIoOB HAa TUIACTUHAX TUIOCKOTO CIIOJSHOTO
KOHJICHCATOpa, 3apsKEHHOTo 0 pa3HocTd moreHnuanoB 100 B, ecnu paccTosHue Mexmy
ero miactuHamu 0,3 M.

TT10CKH# BO3YIIHBIA KOHICHCATOP C MUIOMAABI0 miacTHH 100 cM” 3apskeH 10 PasHOCTH
norenuuanoB 300 B. Omnpenenuth MOBEPXHOCTHYIO IUIOTHOCTh 3apsja Ha IJIaCTUHAX,
ANEKTPOEMKOCTh M DHEPTHIO TMOJSI KOHICHCATOPAa, €CIM HANpPSHKEHHOCTh MOJS B 3a30pe
Mexay TiactuHamu 60 kB/M.

[lmockuii clOASHONM KOHIEHCATOP, 3apsiKEHHBIM J0 pa3zHocTh noTeHuuaioB 600 B,
obnanaer »Heprueit 40 mx/lx. [Mnomaap mmactuH cocraBiser 100 oM’ Ornpenenuthb
paccTosTHue MEXIy IUIAaCTHHAMH, HANPSDKEHHOCTh M O0BEMHYIO IUIOTHOCTh DHEPTUH
3JIEKTPUUECKOTO TOJIsI KOHJIEHCATOPA.

[Inockuii koHIEeHcaTOp 3apsibkeH A0 pasHocTu noteHuuainoB 300 B. PaccrosnHue mexmy
IJIaCTUHaAMHU 5 MM, III/IBHGKTpI/IK — CTEKIJIO. OHpeIIeJII/ITI: HaHpﬂ)KeHHOCTI: II0JIA B CTCKIIC,
MMOBEPXHOCTHYIO IUIOTHOCTH 3apsija Ha TUIACTMHAX U MOBEPXHOCTHYIO MNIOTHOCTH CBSI3aHHBIX
HOJISIpI/I3aI_II/IOHHI>IX SHPHI[OB Ha CTCKIIC.

ITpocTpancTBO MEXTY IUTACTUHAMU IUIOCKOTO KOHJIeHCcaTopa 3aI10JIHEHO
TpanchopMaTopHbIM MacioM. Pacctosinue mexay miuactuHamu 3 MM. Kakoe HampsbkeHue
Ha/Jl0 MOJaTh HA IUIACTHHBI 3TOrO0 KOHJAEHCATOpa, 4YTOOBl IOBEPXHOCTHAs IJIOTHOCTh
CBSI3aHHBIX MOJISIPU3ALIMOHHBIX 3apsA10B Ha Macie Obuta 0,62 aK/cm™?
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[IpocTpaHcTBO Mexay IUTACTUHAMHU IUIOCKOTO KOHAEHCATOpa 3aloJIHEHO JABYMS CIIOSIMH
IU3JIEKTPUKA: CI0eM Cltofbl ToamuHoi 0,2 MM M cioeM mnapaduHUPOBaHHOM Oymaru
tonumHou 0,1 MM. OnpenenuTh HapsHDKEHHOCTH MOJS M MaJleHue NOTEHLUANa B KaXJI0M
U3 CJIOEB, €CJIM PAa3HOCTh MOTEHIMAJIOB MEX Ty OOKIIagiKaMu KoHeHcaTtopa 220 B.

TIT0CKHMiT KOHGHCATOP, TUIOMAh KAXK/I0H [IaCTHHBI KOTOporo 400 cM’, 3amoHEH ABYMS
CIIOSIMU TURIIEKTpUKA: clioeM napaduHupoBaHHON Oymaru TtonumHod 0,2 cM U cioeM
crekna TonmuHoM 0,3 cM. OmpenenuTs pa3HOCTh MOTEHIMAIOB I KaXIOTO CJIOA U
ANEKTPOEMKOCTh KOHICHCATOPa, €CIHM PAa3HOCTh MOTEHIMATIOB MEXAY €ro OOKIaJKaMH
600 B.

ITpu xakKOM BHEUIHEM CONPOTUBJICHUHU MOTpedasieMas MOIHOCTh OyJieT MaKCHMAalbHa, €CIIU
nBa oauHakoBbIX UcTOYHMKA ¢ DJIC 6 B u BHyTpeHHUM comnpotuBieHHEM | OM KaKIblii
COEZIMHEHBI ocIe0BaTeNbHO? UeMy paBHa 3Ta MOLHOCTh?

Pemmts mpenpiaymiyro 3agady A ciydyas, KOrja HWCTOYHUKHM TOKA COEIMHEHBI
napajuieabHO?

OJIC akkymymnstopa aBromoowmist 12 B. Ilpu cune toka 3 A ero KIIJ 0,8. Onpenenuts
BHYTPCHHEE CONPOTHUBIICHHE aKKyMYJISITOPA.

JIBa 0IMHAKOBBIX UCTOYHUKA TOKA COSUHEHBI B OJTHOM CIIy4ae MOCJIeI0BATEIbHO, B IPYTOM
— MapajulesIbHO U 3aMKHYTHI Ha BHelIHee conpoTuieHue 1 Owm. [Ipu kakoM BHYTpeHHEM
COINPOTHBIICHUN HMCTOYHHKA TOKA CHJIA TOKA BO BHEIIHEHW Ienmu OyAer B 000OMX Ciydasix
oJIuHaKoBa?

B npoBonnuke 3a Bpemsa 10 ¢ mpu paBHOMEpPHOM BO3pacTaHUM Cwiibl Toka oT 0 10 2 A
BBIJICIMIIOCH KOJIMUECTBO TemioTel 6 k/[x. Haiitu conpoTuBieHre npoBoJHHUKA.

[Ipu 3amblKaHMM aKKyMYJISTOPHOW OaTapeu Ha pe3ucTop comportuBieHueM 9 Om B nenu
uzaetr Tok cusoi 1 A. Cuna Toka kopoTkoro 3aMmbikanust paBHa 10 A. Kakyro HanOomnbIyto
MOJIE3HYIO MOIITHOCTh MOXKET JaTh OaTapesi?

Cunma TOKa B TMPOBOJHUKE PABHOMEPHO YBEIMYMBAETCS OT HYJIs [0 HEKOTOPOTo
MaKcUMaiabHOro 3HaueHus 3a 20 c. 3a 3T0 BpeMsl B MPOBOAHUKE BBIIECIUIOCH KOJIHUYECTBO
temnotel 4 k/x. OnpenenuTs CKOpPOCTh HapacTaHHWs TOKAa B MPOBOJHUKE, €CIU €ro
conpoTtuBieHue 6 Om.

[To amomMuHMeBOMY TipoBoay cedeHuem 0,2 MM® Teder ToK cuioii 0,3 A. Onpenenurs cuiy,
,Z[GI\/JICTB}’IOH_IYIO Ha OTACIBbHBIC CBOGOIIHBIG OJICKTPOHLBI CO CTOPOHBI JICKTPHUYCCKOIO IOJIA.

B MenHoM mpoBOAHWKE IUIOHIAJBIO IMOMEPEYHOro cedyeHus 4 MM U JJIUHOH 6 M
G)KCMI/IHyTHO BBIACTISICTCSA KOJIMYECTBO TCIIJIOTHI 18 I[)K BI:I‘II/ICJII/ITB HaHpﬂ)KeHHOCTI:
ANEKTPUIECKOTO TOJISA, TFIOTHOCTh U CHITY JIEKTPUICCKOTO TOKA B TPOBOJTHUKE.

Cuna Toka B NpOBOJAHUKE comporuBieHneM 8 Om 3a Bpemsa 10 cekyHI paBHOMEpPHO
Bo3pacTaer oT Hyjus A0 12 A. OnpenenuThs KOJIMYECTBO TEIUIOTHI, BBIICIUBIIECHCS 3a 3TO
BpeMsl B IPOBOJHUKE.

beckoneyHo AMHHBIA TPOBOJ 00pa3yeT KpyroBOW BUTOK, KacaTeIbHBIM K MPOBOMY, IO
poBoAy uAET Tok cuioil 3 A. Haiitm pagumyc BUTKa, €CIM HaIpsHDKEHHOCTb MArHUTHOIO
moJtst B 1ieHTpe BUTKa 20 A/M.
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Ilo 1ByM OIMHAKOBBIM KPYTOBBIM BUTKAaM PaguycoM 6 CM, IJIOCKOCTH KOTOPBIX B3aUMHO
NEPIEHANKYISAPHBI, a LEHTPhl COBNAAAIOT, TEKYT OJMHAKOBble TOKM cwioil 3 A. Haiitu
HANPSDKEHHOCTh U MHAYKIIMIO MATHUTHOTO T0JIS1 B LIEHTPE BUTKOB.

ITo nBymM OECKOHEYHO JJMHHBIM MapajljiebHBIM IMPOBOJAM, HAXOASIIUMCS Ha PACCTOSHUU
10 cM apyr ot apyra B BO3JyXe, TEKYT B OAHOM HampasieHUH Toku cuwiod 20 u 30 A.
Onpenenuts MHAYKUUIO MarHATHOTO MOJI B TOYKE, JIEXKAIIEW Ha NPSIMOH, COEIUHSAIOIIEN
00a mpoBOAA, M HAXOSMIEHCS Ha PACCTOSIHUY 2 CM OT IEPBOT0 IPOBOJIA.

Pemuts NpeAbIAYIIYO 3adavy I1pH YCIOBUHU, YTO TOKH B IIPOBOJHUKAX TCKYT B
IMPOTHUBOIIOJIOXXHBIX HAIIPABJICHUAX.

[lo nByM UIMHHBIM MapajuieNbHBIM MPOBOAAM, HAXOISIIUMCS Ha pPaccTOsHUM 4 cM B
BO3JIyXe, TEKyT B OJHOM HaIlpaBJICHUU OJWHAKOBBIE TOKH cuiort 5 A. Onpenenutsb
MHAYKIUIO U HaNpsHKEeHHOCTh MAarHUTHOTO IOJIS B TOYKE, YAAJIEHHOM OT Ka)J0ro mpoBoja
Ha pacCTOsIHUE 4 CM.

Onpenenuts MHAYKLOUIO UM HANPSHKEHHOCTh MArHUTHOTO TOJS B LEHTPE IPOBOJIOYHON
KBaJIpaTHON PaMKH CO CTOPOHOM 8 cM, €CJIH 10 paMKe IMPOXOJIUT TOK cuioi 3 A.

[To AByM TOHKHMM AJMHHBIM Mapajyie]bHBIM IMPOBOJAM, PACCTOSHHE MEXKIY KOTOPBIMH
10 cMm, TeKyT B OJIHOM HampaBlieHUH TOKH cuioi 3 u 2 A. OnpenenuTh UHIYKIUIO U
HAMpPSDKEHHOCTh MAarHUTHOTO TOJSL B TOYKE, YJAJICHHOW Ha paccTosHHE 6 CM OT MEPBOTO
MPOBOJIa ¥ HA PACCTOSIHHE 8§ CM OT BTOPOTO MIPOBO/IA, €CJIU MPOBOJIa HAXOASTCS B BO3IyXE.

beckoHEYHO IIMHHBIN MPSMOW NMPOBOJHUK COTHYT IO NpAMBIM yriaoM. [lo mpoBogHHKY
TedeT TOK cuio 2 A. HailTu HanpspKeHHOCTh M MAarHUTHYIO HMHIYKIUIO B TOYKE,
pacIoyioKeHHON Ha OMCCEeKTpUCe YIJIa Ha PACCTOSHUU 5 CM OT CTOPOH NMPOBOJAHUKA.

[To nmpoBoay, COTHYTOMY B BHJI€ IPAaBUJILHOTO IIECTUYTOJbHUKA C JATUHONU cTOpoHbI 10 cM
TedeT TOK cwiod 5 A. HaliTu HampspKeHHOCTh M MAarHUTHYIO HHAYKIHMIO B ILIEHTpE
IIECTUYTOJIbHHKA.

JIBa GECKOHEYHO JUIMHHBIX MPOBOJA CKPEIIEHBl MOJ MpsIMbIM yrioM. PaccrosHue mexay
nposogamu paBHO 10 cm. Ilo mpoBomam TekyT onmHakoBble TOku cuioi 10 A. Haittu
MHAYKUUIO U HAIpsDKEHHOCTh MAarHUTHOTO IOJIE B TOYKE, HaxXoAdllelcs Ha cepeinHe
paccTOSHUS MEXly IPOBOJIAMHU.

[Ipsmoit mpoBOA COrHYT B BHJIE KBajpaTa co CTOpoHOM 8 cM. Kakoil cuiibl TOK Hago
nNpomyCcTuTb 10 MPOBOJHUKY, I-ITOGBI HaMpsOKCHHOCTL MArHuTHOIO IIOJII B TOYKC
nepecevyeHus auaroHaneit obura 20 A/m?

Cuna B3aMMOJEUCTBHS JIBYX MapajuieIbHbIX MPOBOJOB, MO KOTOPBIM TEKYT OJUHAKOBbHIC
TokH, paBHa 1 MH. Haiitu cuimy Toka B mpoBOJax, €Ciu pacCTOAHUE MEXKIYy HUMHU 1 cM, a
JUTMHA KaXJ0ro nmpoBoaa 1 m.

B oanopogHoM mMarHuTHOM mnoje ¢ uHAyKnue 20 mTn HaxoauTCs NMPAMOYTroJibHAs pamKa
JUIMHOM 6 cM M mmpuHON 2 cM, coaepxaias 100 BuTkoB npoBosioku. Cuia TOKa B paMKe
1 A, a MJIOCKOCTh paMKH TMapajuieibHa JIMHUSAM MAarHUTHOM HWHAYKIUU. OnpenenuThb
MAarHUTHBII MOMEHT PAMKH M MEXaHMYECKHI BpAIIAKOIIMNA MOMEHT, JCHCTBYIOIIUM Ha
paMKy.
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Kakum 00pazom Hamo pacrojIOXKHUTh MPSMOW ATIOMHUHHEBBI MPOBOJHUK B OJHOPOIHOM
TOPU30HTAJIBHOM  MarHMTHOM moje ¢ uHAayknued 50 MTn M kakoW cuibl TOK Hauo

MMpOMmyCTUTh MO HEMY, 9TOOBLI OH HaxOJUJICSI B paBHOBCCHUM. Pazmyc IMPOBOJHUKA 1 MM u

IUIOTHOCTH aTIOMHHHUS 2,7 X 103 Kr/ M3 ?

KoHTyp 13 npoBoJa, H30THYTHIM B BUAE KBaApaTa CO CTOPOHOU 5 CM, PacIoJIOKEH B OJHOU
IUIOCKOCTH ¢ OECKOHEUHBIM MPSIMOJIMHEHHBIM MPOBOAOM C CHJION TOoKa 4 A Tak, 4TO €ro JBe
CTOPOHBI MapaiienbHbl npoBoay. Cuna Toka B koHType 0,2 A. OmnpenenuTs cuiy,
JeUCTBYIOIIYIO Ha KOHTYp, €ClIM Oyimkaiinasi K MPOBOAY CTOpPOHA KOHTYpa HAXOJUTCS Ha
paccTosiHUU S CM.

HesakpenieHHslil npsiMoil TPOBOJHUK Macco 1 r v AJIMHOM 8 cM, IO KOTOPOMY TEYET TOK,
HaXOJUTCSI B PABHOBECHUM B TOPU3OHTAJIBHOM MAarHUTHOM IIOJI€ C HaNpsyKEHHOCTHIO
100 xA/m. OnpenenuTh CHIly TOKa B MPOBOJHMKE, €CIM OH NEPIEHAUKYISAPEH JHHUSAM
WUHAYKIUH TT0JIS.

[TpoBonouHbIii BUTOK paamycoM 10 cM, MO KOTOPOMY TEeUeT TOK CHJIOW 2 A, BelIWYHMHA
KOTOPOTO TOJICP)KUBACTCSI HEM3MEHHOW, CBOOOJHO YCTAaHOBWICA B OJHOPOIHOM
MarHuTHOM Tosie. [Ipu moBopoTe BUTKA OTHOCUTEIILHO OCH, COBIAIAOIICH ¢ JMaMETPOM, Ha
yrox 60° Gbita coBepmena paGora 20 Mk k. HaiiTi HapsyKeHHOCTh MATHATHOTO MOJISL.

ITpoBOIHUK, COTHYTBIM B BHJE KBajpaTa CO CTOPOHOW § cM sexur Ha croie. KBaapar,
MOTSIHYB 3a IPOTUBOIOJIOKHbBIE BEPIIMHBI, BBITAHYJIH B JIMHUIO. ONpeAenuTh COBEPLUICHHYIO
npu 3toM pabory. Cunma Toka 0,5 A B NPOBOAHUKE MOAJEPKUBAECTCS HEU3MEHHOU.
BeptukanpHast cocTaBIsromas HanpspkeHHOCTH MarHUTHOTO Todist 3emuin 40 A/m.

[TpoBonoyHoe komibioO paauycoMm 10 cM, Mo KOTOpoMy TedeT TOK cuioit 1 A, cBOOOIHO
YCTaHOBUJIOCh B OJHOPOJHOM MarHuUTHOM mosie ¢ uHaykuuei 0,04 Tn. Ilpu moBopote
KOHTYpa OTHOCHUTEIBHO OCH JIeXKAIled B IUIOCKOCTH KOJbIa, HA HEKOTOPBIM yron Oblia
cosepuiena padora 0,157 m/Ix. Haliti yron noBopora koHtypa. Cuurarp, 4TO CUjIa TOKa B
KOHTYpE MOJIePKUBACTCSI HEU3MEHHOM.

[IpoBo0YHOE KOIBLO PaiuycoM 5 cM JeXUT Ha cTode. [lo konbily TeueT Tok, cuioi 0,2 A.
[TonnepxuBasi cuiy TOKa HEM3MEHHOM, KOJIBIIO MTEPEBEPHYJIA C OJTHOM CTOPOHBI HA APYTYIO.
Kakas pabora Obta coBepmeHa npu 3ToM? BepTuUKambHYIO  COCTaBISIOIIYIO
HaIpPsHKEHHOCTH MAarHUTHOTO OIS 3eMJI TIPUHSATH paBHOM 40 A/M.

B omHOponHOM MarHuTHOM moje ¢ mHaykuued 20 mTi paBHOMEPHO ABMXKETCS NPSAMOM
MPOBOJHUK JIJIMHOU 25 cM, 0 KOoTOopoMy TeueT Tok cuioi 0,3 A. CKOpoCTh MPOBOJHUKA
15 cm/c m HampaBieHa NEpPHEHIMKYJSIPHO CHJIOBBIM JHHUAM mons. Haiftu paboty
IIEPEMEILEHUS IIPOBOIHUKA 3a 5 C U MOIIHOCTb, 3aTPA4CHHYIO Ha IIEPEMEIIICHHUE.

IIpoTOH M 3NIEKTPOH, YCKOPEHHbIE OJMHAKOBOM pPa3HOCTHIO IOTEHLUAJIOB, BJIETAIOT B
OJTHOPOJIHOE MAarHuTHOe mojie. Bo CKoibKO pa3 paanyc KPUBU3HBI TPAEKTOPHH IPOTOHA
0oJbIlIe panyca KPUBU3HBI TPACKTOPHH IJIEKTPOHA?

IIpoTOH M D2JEKTPOH, ABUTAsCh C OJUHAKOBBIMUA CKOPOCTSAMM, BJIETAIOT B OJHOPOJHOE
MarHMTHOE 110JI€ IEPIEHANKYIISIPHO JUHUAM UHAYKIMHU. BO CKOJIBKO pa3 paauyc KpUBU3HBI
TPAEKTOPUU NMPOTOHA OOJBIIE pasinyca KPUBU3HBI TPAEKTOPUHU AJIEKTPOHA?

DNEKTPOH, YCKOPEHHBIN 3IEKTPUUECKUM T0JIEM C pa3HocThio noteHuuanoB 300 B, Bneraer
MEePIEeHIUKYJISIPHO CHJIOBBIM JIMHUS B OJHOPOJHOE MAarHUTHOE IOJIE€ W JBUXKETCS IIO
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OKpyx)HOCTH paguycoM 10 cm. OmnpenenuTb HHIYKLUUIO MAarHUTHOIO MOJSI U TEPUOJ
o0palleHus 3IEKTPOHA [0 OKPYKHOCTH.

DIIEKTPOH, JBUIascCh CO CKOPOCThIO 4 Mm/c, Biaeraer nmoxa yriaoM 60° K CHIOBBIM JIMHUSM
OJTHOPOJHOTO MarHUTHOTO Mo ¢ uHAYKIMei 1 MTa. OnpeaenuTs paanyc U mar BUHTOBOK
JIMHHUH, I10 KOTOpOﬁ 6y)ICT ABUTAaTHCA JICKTPOH B MArHUTHOM I10JIC.

B onHOponHOM MarHuTHOM nose ¢ uHaykuuen 0,17Tn BiaeTaer nepneHANKyJISpHO CHIIOBBIM
JUHUAM Ol - yacTula ¢ kuHetnueckoi 3uepruen 400 »B. Haiitu cuny, neiicTByromnryro Ha O
- YaCTHUILy, PaJIuyC OKPY>KHOCTH, 110 KOTOPOl JBMKETCS Ol - YacTUlla, W MEepUo]] OOpaIieHus
Ol - YaCTULIEI.

[IpoTOH BIETAET B OJHOPOJHOE MArHUTHOE ToJe oA yriioM 60° K CHUIIOBBIM JIMHUSM H
IBUKETCS 10 BUHTOBOM JIMHUH, paguyc KoTopoil 1,5 cM, MHAYKIMS MarHUTHOTO IOJIS
10 MTn. HailTu KHHETUYECKYIO SHEPTHUIO TPOTOHA.

[lepnenaukynsipHo MarHuTHOMY moiito ¢ uHayKuuen 0,02 Ti Bo30Yy>KIAEHO AJIEKTpUYECKOE
noje ¢ HanpspbkeHHoOcTblo 20 kB/M. IleprmenamkynspHO 00OMM MOJSM MPSIMOJIHHEHHO
ABWIKETCA 3apsKCHHAsS 4acTUlla. OHpCI[GJ'II/ITB CKOPOCTb 4aCTUIIbI.

B ognopomHoM MarauTHOM mose ¢ uHaykiueid 0,2 Tn aBmwxercs npotoH. Tpaekropus ero
JBUKEHMS TIPEACTABIISIET BUHTOBYO JIMHMIO ¢ paauycoM 10 cm u marom 60 cMm. Onpenenursb
CKOPOCTB TIPOTOHA.

B oaHOpOIHOM MarHMUTHOM TIOJI€ TEPIEHAUKYJAPHO JUHUSM MArHUTHOW WHAYKIUU
JBUKETCS MPSAMOM MpOoBOAHUK JuIMHOW 60 cM. Onpenenuts cuiry JlopeHia, 1eHCTBYIONIYIO
Ha CBOOOJHBIN SJEKTPOH B MPOBOJHHUKE, €CJIM Ha €ro KOHIAX BO3HUKAET Pa3HOCTh
noreHanoB 20 MkB.

WMHayKiust MarHuTHOTO MOJISl MEXy TOJI0caMu AByxXnoitocHoro reneparopa 0,8 Ti. Porop
umeer 100 BuTKOB miomansio 400 cm’. Onpenenuts 4acTOTy BpalleHHs pOTOpa, €ClU
MakcumaibHoe 3HaueHue DJIC wunmykuu 200 B ?

B omHopogHOM MarHutHOM mone ¢ uHAyknuwed 10 mMTn paBHOMEpPHO € YacTOTOM
5 000pOTOB B CEKyHAY BpallaeTcs CTepKeHb JiHOW 40 cM Tak, YTO IUIOCKOCTH €ro
BpallleHUsl TEpPHEeHIUKYJSIpHAa JUHHUSIM HHAYKIAM MArHUTHOTO TIOJNS, @ OCh BpAIICHUS
MIPOXOJIUT Yepe3 OAUH U3 ero KOHLOB. OmpeneiauTb WHAYLHUPYEMYIO Ha KOHILIAX CTEP)KHS
Pa3HOCTH MOTEHIIHAJIOB.

Kakoi cwiibl TOK TedeT 4epe3 TrajJbBaHOMETP, NPUCOCAVHEHHBIM K IKEJIE3HOAOPOKHBIM
penbcaM, pacCTOSIHME MEeXIy KOTOphIMH 152 cM, Korja K HEMy CO CKOPOCThIO 72 KMm/4
npuOIKaercs moesa? BepTukaibHy0 COCTABISAIONYI0 MHAYKIIMY MAarHUTHOTO OJI 3eMIIH
npuHATh paBHOU 50 Mk Tn; conporuBnenue ransBanoMmerpa 50 Om.

Karymka u3 100 BuTkOB momaapio 15 oM’ BpalaeTcs B OAHOPOJHOM MAarHWTHOM IIOJIE C
gactoToii 5 000poToB B cexkyHAy. Ochb BpallleHHs NEpPIeHIUKYJIIpHA OCH KaTyIIKUd H
CWJIOBBIM JUHUSAM TOJs. OnpenenuTh UHAYKIIUI0 MarHUTHOTO TIOJIA, €CIM MaKCHUMallbHOE
3HaueHue DJIC nHayKuMu, BO3HUKAIOIIEH B KaTyiike, paBHo 0,25 B.

B mpoBoio9HOE KOJBII0, TPUCOSAMHEHHOE K OAJUTMCTUYECKOMY TaTbBaHOMETPY, BCTABUIIH
npsamoil MarauT. [Ipu sTom mo uenu npomen 3apsn S0 mxKn. Onpeaenuts M3MeHEHUE
MarHMTHOTO MTOTOKA Yepe3 KOJIbLIo, €CJIM COMPOTUBIICHHE LIeTH radbBaHomMerpa 10 Om.
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Toukuii npoBox conpotuBieHreM 0,2 OM COrHYT B BHJE KBajpara co cTopoHoil 10 cMm u
KOHIIBI €ro 3aMKHyTbl. KBajpaT momemieH B OJHOPOJHOE MAarHUTHOE I0JIe C MHAYKLHEH
4 MTn Tak, 4TO €ro IUIOCKOCTh MEPIEHAUKYJspHA CUJIOBBIM JUHUAM mojs. Onpenenurtsb
3apsizi, KOTOPBIM MPOTEYeT MO MPOBOJHUKY, €CIIM KBAJApaT, MOTSIHYB 32 MPOTHBOIOIOXKHBIE
BEPIINHBI, BHITSHYTH B JIUHHUIO.

Pamka u3 mpoBoga comporusienrieM 0,06 OM paBHOMEPHO BpALIAETCS B OJHOPOIHOM
MarHuTHOM nosie ¢ uHAayknued 4 mTn. Och BpamleHMs JIEKHT B INIOCKOCTH PAMKH U
MEPICHANKYSPHA JIMHUAM — WMHAyKiud. Ihiomans pamkn 100 cM”.Omnpenennts 3apsix,
KOTOPBII MOTEYET MO PAMKE ITPU M3MEHEHHH YIJIA MEXIY HOPMAIbIO K PAMKE W JIMHHSAMU
uaayknuu: 1) ot 0 go 45°%; 2) ot 45° 1090°.

Cuna Toka B cojieHOHAe paBHOMEpHO Bo3pactaeT oT 0 mo 5 A 3a 10 ¢, mpu »TomM B
COJICHOMJIE BO3HUKaeT MarHuTHoe noiie ¢ sueprueit 100 mJ . Onpenenuts cpeanioro IC
CaMOMHAYKITUHU, BO3HUKAIOIIYIO B COJICHOUJIE.

Conenoun anuHo 30 cM M miIoniabo nomnepeyHoro ceuenus 10 oM’ ¢ CEpICUHUKOM U3
HemaruutHoro marepuana (u=1) comepxkutr 600 BuTkoOB. OmnpeneauTbh HWHIYKTUBHOCTH
coieHonga u cpennee 3HadeHue DJ[C caMOMHIYKIMH, BOSHUKAIONMIEH MPHU BBHIKIIOUYECHUU
TOKa B COJIEHOUJIE, €CIU cuila Toka ymeHsIaercs ot 0,8 A 1o 0 3a Bpems 150 Mkc.

Conenoun ceuenueMm 20 oM’ U nnuHoM 40 €M ¢ CepIeUHHKOM U3 HEMarHMTHOTIO MaTtepuaia
(u=1) comepxxutr 800 BuUTKOB. HallTu MHIYKTMBHOCTH COJICHOW[A, IMOJHBIA MarHUTHBIN
MOTOK, CIEIUVICHHBIM C COJIEHOUJAOM, U SHEPTHI0 MArHUTHOTO TOJIS, €CJIM MO0 BUTKAM TE€UeT
TOK cUJION 2 A.



