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YKA3AHMA K BBIIIOJIHEHWIO KOHTPOJIBHBIX PAGOT

Kontponbnas padota (KP) momkHa ObITh BEITIOJIHEHA B IKOJIBHOM TeTpaay, [Ipeamer ,
®UO, mudp, foMamHui agpec , HOMep KOHTPOIbHOU padboThl, Kypc, PO npenoxaBares.

VYcnosue 3agaun B KP HeoOxoauMo nepenucaTh MOJIHOCTHIO.

Yka3zaTh OCHOBHBIE 3aKOHBI M (POPMYIIBI, HA KOTOPBIE Oa3upyeTcs pelieHue, 1 1aThb
CJIOBECHYIO (POPMYJIMPOBKY 3TUX 3aKOHOB.

[IpencraBuTh YepTek, NOSACHAIOIINNA COACPKAHNE 3a/1a4U.

ConpoBok1aTh peICHUS 3a/1a4 KPAaTKUMU TIOSCHEHUSIMU.

B xonne KP npusectu nureparypy, KOTOPOH CTYACHT I10JIb30BAJICA IIPU BBIIIOJHEHUN

3aJJaHus,

B KoHTpONBHOM paboTe CTYJICHT AOJDKEH PeIIUTh 8 33/1a4 TOr0 BapHaHTa, HOMEP
KOTOPOTO COBIAJAeT ¢ mocieanei nudpoii ero mudpa.

Howmepa 3aau, KoTOpble CTYACHT J0JIKEH BKIIIOYUTH B CBOIO KOHTPOJIbHYIO PabOTy, ONpeNeNatoTCs
o « TABJIMIIAM BAPUAHTOB».

TABJINLIA BAPUAHTOB KOHTPOJIBHOM PABOTEI Ne 3

(BJIEKTPOCTATHUKA)

BAPUAHT Howmepa 3agau
1 1 12 34 35 5 29 45 59
2 2 13 33 36 6 28 46 58
3 7 14 37 38 27 47 57 62
4 8 15 39 66 26 55 56 61
5 40 65 32 59 24 25 54 60
6 9 16 41 64 22 23 52 53
7 10 17 42 63 20 21 50 51
8 3 32 43 62 19 48 49 55
9 4 18 31 61 24 28 46 59
10 11 30 44 60 26 29 56 58

TABJIMLIA BAPUAHTOB KOHTPOJIBHOM PABOTHI Ne 4
(BJIEKTPOMATHETU3M)

BAPUAHT Howmepa 3agau
1 67 88 129 | 101 | 109 76 119 | 113
2 68 94 128 | 102 85 110 | 111 | 112
3 69 92 95 127 81 76 108 | 114
4 70 91 96 126 87 82 107 | 115
5 71 90 97 125 80 85 106 | 116
6 72 89 98 124 79 83 105 | 117
7 73 88 99 123 78 84 104 | 118
8 74 87 100 | 122 77 94 103 | 119
9 75 86 101 | 121 69 128 | 107 | 115
10 76 85 102 | 120 81 97 108 | 114
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PA3IEJI DJIEKTPOCTATUKA

Toueunsie 3apsael Q1 = 20* 10 ®Kn u Q. = 10* 10° Kn HaxoJATCsl Ha paccTosHUH R =5 cMm
Ipyr oT apyra. OnpeneauTs CHTy, ASUCTBYIONTYO Ha 3apsa Qs =10® K1 B TouKE, yIaJleHHOM Ha
R2 =3 cmu R3 =4 cm ot 3apsiioB Q1 u Q.

Tpu oamHakoOBBIX TOoYeuyHBIX 3apsga Qi1 = O = O3 = 2* 10° Kn HaxoJIATCsl Ha BEpIIMHAX
PaBHOCTOPOHHETO TPEYroJbHUKA cO cTopoHO S = 10 cm. Ompenenuth CUIy, JCHCTBYIONIYIO Ha
OJIMH U3 3apsI0B CO CTOPOHBI JPYTHX.

Ha BepinmHax 1ecTHyroibHUKa cO CTOpoHOH S = 0,1 M pacmonokeHbl TOYeUHbIE 3apsiasl +Q,
+2Q, +3Q, +4Q, +5Q, +6Q. ( Q =107 Ku). Haiiru CHITy, IEHCTBYIOIIYIO Ha TOYCUHBIH 3aps + Q,
JICKAIINAN B IIEHTPE IIECTHYTOJIbHUKA.

Ha Bepmmnax kBagparta Haxonarcs 3apaasl: +Q1 = +Q2 = +Q3=+Q4 - 0.3 * 10°° Ki1. Kakoi
OTPHUIATEIILHBIN 3apsi -0 HY’KHO TOMECTUTH B IIEHTPE KBaIpaTa, YTo0bI 3apsiibl HAXOIUIUCH B
paBHOBeCHUH?

Yertpipe oauHakoBbIX 3apsaga +Q1 = +Q2 = +Q3 = +Q4 = 40* 10° Kn 3aKpETUICHBI B BEPIITUHAX
kBajpara co croponoit S = 0,1 m. Haiitu cuny F, nelicTByrOIIyIO Ha OJJUH W3 3THX 3aPSIOB CO
CTOPOHBI TPEX OCTAJIBHBIX.

Tpu omuHakoBBIX ToueuyHBIX 3apsga +Q1 = +Q2 = +03 = 2%10° Kn HaXOJATCSl Ha BEpPIIMHAX
PaBHOCTOPOHHETO TpEyroyibHUKa co cropoHoi a = 0,1 M. Kakoil 3apsii HY>KHO MOMECTUTh Ha
IepeceyeHUr OUCCEKTPHUC, YTOOBI 3aps bl HAXOAUINCh B PABHOBECHH?

Onpenenutb, ¢ KakOW CUJIOW JEHCTBYET 3apsDKEHHas C JIMHEWHOM IUIOTHOCTBIO T = 107 Ku/m
MOJTYOKPY>KHOCTB pagauyca R= 0,2 M Ha Toueunsrii 3apsin Q = 5%10"° Ko, PAaCIIOJIOKEHHBIN B LIEHTPE
MOJIYOKPY’KHOCTH.

Tonkuit crepxenpb 1auHON L = 20 cM paBHOMEPHO 3apspKeH ¢ TMHEWHOM MiIoTHOCThIO T = 1.5 *
10" Kn/m. Ha TpoJI0IDKEHIA OCH CTEpYKHS Ha pacCTOSHIM 12 oM HaxommTest 3apsin Q , Ha KOTOPHIN
neicteyer cuna .F = 2/25* 10° H. Yemy pasen 3apsin Q7?

W3 TOHKOW HUTH, 3apsSKEHUN C JIMHEWHON MIOTHOCTHIO T = (.2 #1078 Kin/Mm, cnenan kBaapat co
croponoit a = 0.06. Ha ocu kBaapara Ha paccrossuuu L=0.04 OT €ro IEHTPAa HaXOIUTCS 3apsi
Q =10" Ku. Onpenenuts cuily, ¢ KOTOPOM 3apspKEHHBIA 1O MEepUMETPY KBajpaT JACUCTBYET Ha
TOYECUHBIN 3apsi?

CTOpOoHBI OCHOBAHHUS TMPABWIBHOTO TETpadApa CAeNaHbl U3 HUTH, 3apPsHKEHHON C JIMHEHHOU
mrotHoeTeio T = 10° Ki/m. Ha BEPILIMHY TETpadapa MOMECTHIM TOUYEeUHBIN 3apsg Q = 107 K.
Haiitn cuimy, nefCTBYIONIYIO HA JaHHBIN 3apsia.

Kob1o pagmyca R = 0.15 M paBHOMEPHO 3apsDKeHO MOIOKHTENBHEM 3apsizoM Q = 10 ® Kur,
Haiitu cuity, ¢ KOTOpOU 3apsyKEHHOE KOJIBLO IEHCTBYET HA TOYEYHBIN 3apsa +( =10® Kz,
HaXOJISAIIMICS Ha OCH KOJbla, Ha paccTossauu h = 0,1 M oT neHTpa KosbIa?

Vg 7
[Toe co3mano 3apsHKEHHBIM 10 TIEPUMETPY € JIMHEHHOU TIoTHOCTRIO T = 107 Kit/m kBagparom.
Cropona kBajgpara a = 0.2 M. Paccuntarh Hanps>KeHHOCTh AJIEKTPUYECKOTO MOJIs B LIEHTE KBaJpara.
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Onpenenuth HAMPSHKEHHOCTH SJIEKTPUUECKOTO MO, CO3]aBAEMOT0 CTEpKHEM JIIMHOMN L = 6 cM
PaBHOMEPHO 3apsHKCHHBIM ¢ TUHEHHOH TUIOTHOCTBIO T = 20* 10 Ki/m B TouKe, PaBHO CTOSIIIEH OT
KOHIIOB CTEP KHSI Ha PACCTOSTHUU S = 5 cM.

-~ o~ v o~ -7 v
Toukuit crepkens uymHoi L = 10 cm 3apsoken nuneitHo#i mnotHocThio T=4*107" Kn/m. Haiitu
HaMpsKEHHOCTb AJIEKTPUYECKOI0 TOJISI B TOUKE, JISKAIIEeH Ha MepIeHAUKYIISIpe, IPOBEAECHHOM
4yepe3 OJIUH U3 KOHIIOB CTEPKHSI, HA PACCTOSIHUU S = 5 CM OT €ro KOHILIA.

JBe mapannenpable HUTH JyHON L1 = L2 = 17,4 cM, pacnoyioKeHHBIE Ha PacCTOSHUU 8 M,

o o -9 o
3apsHKCHBI IMHEWHON MI0THOCTHIO T1=T2=+ 10 Kun/m. Halitn BenuunHy 1 HanpaBlieHUE
HANPSHKCHHOCTH 3JICKTPUYECKOTO TOJIS B TOUYKE MEPECEYCHUs IEPIICHIUKYIISPOB, IPOBEICHHBIX
4yepes CpelHrue TOYKU HUTH, Ha paccTostHUM S = 10 cM oT HuX.

DNEKTPUUECKOE MOJIE CO3JaHO KBAJAPaTOM, 3apsLKEHHBIM 110 IEPUMETPY C JIMHEHHOM
IJIOTHOCTBIO
=107 K/m. Cropona kBajgpara a = 0.2 M. Paccuntars Hanps>KkeHHOCTH TIOJIS B TOUKE, JIeKaIen
Ha OCH KBajipara, Ha paccTossHuu S = 0,1 M OT ero neHrpa.

DIIEKTPUUYECKOE TT0JI€ CO3/1aHO TPEMsI HUTSMU, CXOJAUIMMUCA K OJHOM Touke A noj yriom 60
rpajlyCoB APYT K apyry. JnuHa vuty paBHa a =B = ¢ = (.1M. HuTu 3apspkeHbl 0JTHOMMEHHBIMU

Lo 7
3apsiiaMu JTMHEeHOH mioTHOCThIo T1 = T2 = T3 = 107" Kn/m. PaccunTaTh Hanps)KeHHOCTD
AIEKTPUYECKOTO TOJISI B TOUKE A.

DNEKTPUUECKOE MOJIE CO3JaHO 3apsSKEHHBIMU KOJIBLIOM U HUTBIO, JIEKAIIEH Ha OCH KOJIbLia C OJIHON
ero croponsl. Paanyc konbua pasen 0,2 M, yinHa HUTH paBHa 0,3 M. JInHeliHbIE IIOTHOCTH
3aps710B KOJIbIA U HUTU OJJMHAKOBBIE U paBHbI 0,4 * 107 Ki/m. Onpenenuts HaPSHKEHHOCTD
JIEKTPUUYECKOTO MOJIS B TOUKE; JIeXKAIEH Ha OCH KOJIbIIa 110 JPYTyI0 €ro CTOPOHY Ha PacCTOSIHUN
0.4 M ot eHTpa.

[Io ToOHKON HHUTH, W30THYTOH IO Jyre OKpykHocTH paauyca R =10 cm, paBHOMEpHO
- 9
pacnpenenen 3apan Q=20*107Kn. OnpenenuTs HaNpsHKEHHOCTh 3JEKTPUYECKOTO IMOJI B TOUKE,
COBITAIAOIIEH C IIEHTPOM KPHUBH3HBI IyT'H, €CIIN JJTHHA HUTH PaBHA YETBEPTH JJTHHBI OKPY>KHOCTH.

Konbro u3 mpoBosnoku pajuyca R =0,1 M paBHOMEpHO 3apspkeHO 3apsiaoM Q = 10° K. Ha
KaKOM PacCTOSHUU Ha OCH KOJbI[a OT €ro LIEHTpa HaIMpsHKEHHOCTHh JJIEKTPUUYECKOTO Mmojis Oyner
MaKCHMaJIbHOM.

OnpenenuTh HANPSHKEHHOCTh AJIEKTPHUYECKOTO TOJIS, B LeHTpe noirycepbl, eciau TOJs
CO3Jal0TCSl 3apsHKEHHOM MO TOBepXHOcTH monycgepoir  61=10 Ki/™M* n 3apsHKEHHBIM 110
MMOBEPXHOCTU JAUCKOM 62=2*10° Kw/m? paguyca R-0,1 M, pacrnojoXeHHBIM NapaIEIHHO
OCHOBAHHIO MOTyC(ephl U OTCTOALUIMM OT Hero Ha paccrossHud a = 0.2 M. (Och JucKa COBIAAAET C
OCBhI0 TTOITyC(ephr).

Lo 7
beckoHeYHO MPOTSHKEHHAs 3apspKeHHasi ¢ JMHEHHON tioTHOCThI0 7 =107 Ki/M HuUTH 00paszyet
netiio paguyca R =0, 2 M. OnpeaenuTs HanpPsXKEHHOCTb AJIEKTPUUYECKOTrO OIS B LIEHTPE METIIH.

JIBa pa3HOMMEHHO 3apsKEHHBIX C MOBEPXHOCTHOM MIOTHOCTHIO 61=62=10" K/m’ TOHKHX
MapajuIeNIbHO PACIIONIOKEHHBIX BIOIL OJJHOW OCH TUCKOB pamuycamMu R1 =R2 =10 cm HaxomsTcs Ha
paccrosiuuu a = 12 cM. BEIYUCTUTH HAPSKEHHOCTH DJIEKTPUYECKOTO TOJIs B TOUKE, JIexkalel Ha
OCH JIUCKOB ¥ PaBHOYIQJICHHOHW OT 00OHX JINCKOB.
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Berauncauts HAMpsOKCHHOCTb  DJICKTPUYCCKOrO HOJI B TOYKE, pacnonomeHHoﬁ B ICHTPC

HOJIyKOJH:?I_Ia paguyca R = 0,05 cM, eciau 1o 3ToMy IMOJYKOJbIY PAaBHOMEPHO pacCIpeesieH 3apsi
Q=3*10" Ku.

ITo ToHKOMY KOJIBIlY € BHEIITHUM U BHYTpeHHHM paguycamu (R1 = 5cm, R2 =10 cm)
PaBHOMEPHO pacIpe/IesieH 3apsii C MOBEPXHOCTHOM MJIOTHOCThI0 O= 10 Ki/m?, BramcinTs
HANPSHKECHHOCTD AJIEKTPUYECKOTO TIOJISI B TOUKE, JISKaIIeld Ha OCH KOJIblla, Ha paccTossHu a = 10 cm
OT €ro LEeHTpa.

MeroaoM HMHTETPUPOBAHMS OINPEACIUTh HAMPSKEHHOCTh AJIEKTPUYECKOTO TOJIA, CO3/aHHOIO
o N y —1n9
OCCKOHEYHO MPOTHKECHHOM PAaBHOMEPHO 3apsHKCHHOM MOBEPXHOCTHOM IJIOTHOCTRIO p =10
2 . .
Ki/M” ntacTuHOM, B TOYKE, OTCTOSIIEH OT TUTACTUHBI Ha paccTostHuK a = 0.1 M

DNEeKTPUUECKOe MOJIE CO3J]aHO0 3aPsHKEHHOM 10 00beMy ¢ 00BEMHOM IIIOTHOCTHIO 3apsiia
p= 5%10”° Ki/m® nonycdepoit, paauyca R = 0,2 M. Paccuntarh HanpsKeHHOCTh AJIEKTPUUIECKOTO
TIOJISL B IEHTPE TOJTY chephl.

3apsii paBHOMEPHO PACIpe/IesiCH 110 TTOBEPXHOCTH JTUCKA ¢ TOBEPXHOCTHOMU TIoTHOCThIO © =10
® Kwwm?. Haiitu HANPSOKEHHOCTh DJIEKTPUYECKOr0 TOJS B TOYKE, JIeKAlled Ha OCH JUCKa |
OTCTOSAIIEH OT IIEHTPa JUCKa Ha paccTosHuM a =5 cM, R=0.1 m

[lone co3maercs uvacteio ceprl panunyca R, momydaemolt Mexay AByMsl MapajjielbHbIMU
IUIOCKOCTSIMH, OJIHA M3 KOTOPBIX paccekaeT cepy Mmomojam, BTopas MPOXOJUT Ha paccTosHun R/2
ot nepBoii. [ToBepxHOCTHAs IIOTHOCTH cdepsl pasra 6 = 10 Ki/m . ITapauienbHbie IOCKOCTH e
3apsDKEHBI . BEIYMCITUTD HANPSKEHHOCTH 3JIEKTPHYECKOTO MO B LIEHTpE cepsl.

ITo moBepxnoctu Cepsl, /pannyca R paBHOMepHO pacnpeznenet 3apsaa Q. JlokazaTs, 4To
HaIpPsKEHHOCTH 3JIEKTPUYECKOT0 MO B IIEHTpe chepbl paBHA HYJIIO.

MeTo0M HHTETPUPOBAHHUS JOKA3aTh, YTO HAMPSHKEHHOCTH SJIEKTPUIECKOTO OIS, CO3TAHHOTO
0ECKOHEUHO MPOTSHKEHHON paBHOMEPHO 3apsKEHHOM 10 MOBEPXHOCTH IUIACTHHOM, B 11000 TOUKe,
BeIuncIsiercst o gopmyse: E= 6 /2o

MeTo10M HHTETPUPOBAHHUS OTPEICTUTh HAMPSHKEHHOCTH AJIEKTPHYECKOTO TIOJISI, CO3aHHOTO
OECKOHEYHO MPOTSHKCHHOMN 3apsDKEHHOM MO TIOBEPXHOCTH TUIOCKOCTBIO B TOUKE A, OTCTOSIIEH OT
TOBEpXHOCTH Ha paccrosann S = 0,1 m. (6= 10°Ki/m.).

beckonewHO JyIMHHAS HUTH 3apsDKEHA C JIMHEMHONW TIJIOTHOCTBIO; T = 10 Ko/m.
[lepnieHIUKYISIPHO €l PacToNokKeH cTepkeHb uHOM L = 10 cMm. bmmkaiiimii KoHer cTepxKHs
HaXOJUTCs Ha paccTOsiHUM, a = 20 cM oT HUTH. ONpeleNnuTh CUily, IeHCTBYIOUIYIO HA CTEPKEHbD,
€CJIM OH 3apsKEH C JIMHEMHOM INIOTHOCTBIO T= 2%10° K1/m

ap paguycom R= 10 cm comepxurt 3apsg Q = 107 K. Ha pacCTOSHUM PaBHOM pauycCy Iiapa
OT €r0, TOBEPXHOCTU. HAXOJUTCA KOHEIl HUTH, BBITSIHYTOW BI0JIb CUJIOBOM JIMHUM. [0 HUTH
PaBHOMEPHO pacHpenelieH 3apsn ( = 108 Kna. Ilnuna uutu paBHa, a = 20 cMm. OnipeaenuTts cuiy,
JIEWCTBYIOIIYIO HA HUTh CO CTOPOHBI SJIEKTPUUYECKOTO MOJIS 1Iapa.
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3apsii paBHOMEPHO pacCIpeiesieH MO MOBEPXHOCTU aucka, paauyca R=10 cm. IloBepxHocTHas
IUIOTHOCTh Jicka paBHa O = 10 Ku/m®. Haiitn HANPSDKEHHOCTD AJIEKTPUYECKOTO TMOJS Ha OCH
JIMICKa HA PACCTOSIHUM S = 5CM OT €ro HEHTpa.

DIEKTPUUECKOE 1MOJIe 00pa30BaHO 3apsHKEHHBIM 10 MOBepXHOCTH JUCKOM (R = 0,04 M 1
Q = 10% Ki). Bpluucnuth pa3HOCTh MOTEHIMAIOB B TOYKAaX, JIEKAIIUX Ha OCH JMCKa, Ha
paccrosiausax S1 =0,02 m u S2=0,002 m oT 11eHTpa aucka.

JIBe 6eCKOHEYHO MPOTSHKCHHBIE PABHOMEPHO 3apsKEHHBIC C TIOBEPXHOCTHOM MJIOTHOCTHIO
+61 = +62 =10"Kn/m” miockoctn nepecekaroTcs o yriom 60 rpagycos. Halitu Benuuuny u
HaIpaBJICHUE HAPSHKEHHOCTH AJIEKTPUIECKOTO TOJIsl B TPOU3BOJILHON TOUKE, JIeXkKAIIeH Ha
OuCCceKTpuUce IBYTPaHHOTO YIIIa.

Paccuutath notennman B uentpe chepsl paguyca R = 0,04 M, paBHOMEPHO 3apsiKEHHOM 110
0GbeMy ¢ 06beMHOl mToTHOCTBIO p = 10°° Kin/m®,

Ha paccrostanu 8 cM 0T OECKOHEYHO MPOTSHKEHHOM 3apsKEHHON C TIOBEPXHOCTHOM
TUIOTHOCTBIO
— %107 2 .
-6 = 2*10"" Ki1/M” TUI0CKOCTH MPOBE/ICHA apalIeibHO €if OECKOHEYHO JTMHHAS HUTh, 3apsKCHHAS
oo -7
C IMHEWHOM TIOTHOCTBIO + T = 8*10™" Kui1/M. BBIUUCINTE HANTPSDKEHHOCTD AIEKTPUYECKOTO MOJIS B
TOYKE, PABHOOTCTOSIIEH OT MJIOCKOCTH U OT HUTH.

B xoMHarty Bietesna mapoBasi MOJIHUS paguyca R =3 cM 1 00beMHOM MJIOTHOCTHIO 3apsizia
p=5* 10°° K/, UeMy paBeH MOTOK BEKTOPa HAMPSKEHHOCTH dEKTprueckoro nois N,
BBIXOJISIINN 32 TIPeAeIIbl KOMHATHI.

Pe3nHOBBII BO3IyIIHBIN mapuk HeceT 3apsin Q = 107 Ko, PAaBHOMEPHO pacIpeesICHHbIN 110
ero noBepxHocTH. Pannyc mapuka pased R1 = 0,02 m. llapuk HaunHAOT HayBaTh 10 pajuyca
Rz = 0,04 m. Paccuntarh Hanps>KeHHOCTH AJEKTPUYECKOTO TOJISl B TOYKAX, OTCTOSIIIMX OT IIEHTpa
mapa Ha paccrosHusax S1 = 0,03 m u S2 = 0,05 M 10 ¥ HocsIe ero HaJyBaHUsl.

3a mpeaenamMu ABYX OECKOHEYHO MPOTSHKEHHBIX MapaslieIbHBIX PaBHOMEPHO 3apsKEHHBIX C
MOBEPXHOCTHBIMHU TUTOTHOCTsIMU +O1 =3*10" Kn/m?u —62 = 2 * 10" Kn/m? nnacrun HaXOQUTCS
sapsin +Q = 4*10 K. Uemy paBHa cuia, aeifcTByromas Ha 3apsig Q?

beckoneuno nnuHHBIN muauHAp ( BHyTpeHHHH paguyc T = 0,05 M, BHemHuii paguyc R = 0,07
M) PaBHOMEPHO 3apsiKeH ¢ 00BEMHOIT TIOTHOCTBIO p = 4% 10™° Ki/m®. PaccunTars HANpsKeHHOCTD
ANEKTPUYECKOTO TOJISI B TOUKE, OTCTOSIICH OT OCH IIIMHApA Ha paccTossHuu S = 0,1 m.

Ha 6eckoHeYHO JIMHHOM TOHKOCTEHHOM IMUIMHApEe ArnameTpoM @ =20 cM paBHOMEPHO
. - 2
pacmpesielieH 3apsi1 ¢ TOBEPXHOCTHOM MmIoTHOCThIO O =4*10 *Ki/m. OnpenenuTh HANPSIKEHHOCTh
ANEKTPUUYECKOTO TMOJISI B TOUKE, OTCTOSIICH OT OCH IIIMHAPA Ha paccTossHuu S = 40 cm.

JlBe GecKOHEUHO JUIMHHBIE apajlieIbHble HUTH HaXOATCS HA PACCTOSIHUU @ = 5 CM ApYT OT
npyra. Ha HUTSX paBHOMEPHO pacipeaesieHbl 3aps/ibl C JUHEHHBIMU TUIOTHOCTAMU 7/ = - 5%10°
Kn/m u
2 =+ 10* 10"° Ki/m. OnpenenuTh HANPSKEHHOCTh JIEKTPUYECKOTO MOJIS B TOUKE, YAAIEHHOW OT
IIEpBOM HUTHU HA PACCTOSIHUU B = 3 CM U OT BTOPOM - ¢ =4 cM.
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JIBe OCGCKOHEYHO TIPOTSDKCHHBIC —B3aUMHO — TIEPICHIMKYJSIPHBIC IUIOCKOCTH — 3apsDKEHBI  C
IOBEPXHOCTHBIMH wioTHOCTIME O1= - 4*10° Kim® u 62 = + 5*10° K. Haifti HanpspkeHHOCTb
JIEKTPUYECKOTO TI0JIS B TOUKE, PABHOOTCTOSIIICH OT 00CHX IUIACTHH.

3apsin Q = 5*10° Kn PaBHOMEPHO PacrpeeiieH 1Mo TOBEpXHOCTH mmapa paauyca R = 0,04 m. Ilo
KaKOMY 3aKOHY YOBIBAaeT HAIPSDKEHHOCTD AJIEKTPHYECKOro MO BAOIb OCH X, COBMAIAIONICH ¢ TUaMETpoM
11apa, HauMHasi OT €ro IeHTpa J0 TOYKH, OTCTOSIIEH OT IieHTpa Ha paccrosHuu S = 0,1 m ? Hauepruts
rpaduk 3aBrcumoct E =E ( X).

Ilap paznyca R = 10 cM paBHOMEPHO 3apsbkeH ¢ 00beMHOI wioTHOCTHI0 p = 107 Kit /M. Onpeermits
Pa3HOCTB MOTCHIMAJIOB B IBYX TOUKaX, JIEKAIMX HA PaAUaIbHON MPSIMON 1 yAAJIEHHBIX OT IIEHTpa I1apa Ha
paccrostanu S1 =2 cMmu S2 =4 cm.

CreprkeHb COTHYTBIN B TIOIYKOJIBLIO pamyca R = 5 cm, 3apshkeH JIMHEHHOW TJIOTHOCTBIO 3apsiyia T =
133*10° Ki/m. Kakyro paboty Hamo coBepimTh, YTOOBI TiepeHecTu 3apang Q = 6 *10° K u3 HICHTpa
TIOJTyKOJIbIIa B OECKOHEYHOCTb.

o TorkoMy KoIBITy pamuyca R = 0.03 M paBHOMepHO pacnpezerneH 3apsi Q = 10® K. Onpenemitsb
MOTEHIIMAT B [ICHTPE KOJIBIIA.

Haiitii OBEpXHOCTHYIO IUIOTHOCTH 3apsiia OECKOHEYHO MPOTSHKEHHOW IIOCKOCTH, €CJIM TOUCYHBIN
3apsiy
Q= 10" Kit o efictBrem AIIEKTPUYECKOTO IO IEPEMEILIAETCS BJIOJIb CUIIOBOM JIMHUU HA PACCTOSIHUE
S =2 cM, TP 3TOM CHJIBI TTOJISL COBEPIIAIOT PadoTy paBHyrO A = 5* 10°® i

Touxwuit crepxens JymHOM L =10 cM Hecer paBHOMepHO pactipesieneHHbii 3apsn Q = 10 9 K.
OrmpenenuTh MOTEHINAT ICKTPIIECKOTO TIOJS B TOUKE, JISKAIICH Ha OCH CTEpyKHS Ha paccTostHun S = 20 cM
OT OJM>KaMILero ero KoHIa.

Haiity muHelHyrO TUI0OTHOCTB 3apsiia OECKOHEUHO UTMHHON HATH, €CITH B TIOJIE HUTH JIBKDKETCS 3apsijl
Q= 10" K Bronb panuanbHON NPSIMOM OT TOYEK, HAXOUIIIMXCS HA PAaCCTOSIHUAX a = | cM OT HUTH 10 B =4 CM,
TIPH 9TOM CKOPOCTB 3apsiia yBemmiariach ot 2% 10° m/c 10 3*10°m/c.

Illap pamiyca R = 5 em necer 3apsig Q = 10 Kot Haitru pa6ory 1o nepemernero 3apsiaa =10 Ki
BJIOJIb PATMATIBHON TPSMOM U3 OJTHOM TOYKH B IPYTYFO, OTCTOSIIIIME OT IICHTPA I1apa Ha PacCTOsHUSX, a = 13
CM U
b= 16, cooTBeTCTBEHHO.

Ione obpazoBano 3apsbkeHHbIM KosbiioM (R = 0,02 m , Q = 10 ® Kn ). Beraucouth pasHOCTH
TOTEHITHAJIOB B TOYKAX, JIGKAIIMX HAa OCH KOJIbIIA, OTCTOSIINX OT IIEHTpa KOMbIla Ha paccrosHusIX S1=0,01 m
nS2=0.03 m.

Kobrio pamyca R = 10 cM 3apsbkeHo JmHeiiHoi mioTHocTBi0 T=3% 107 Kin/m. Kakyro paGoty Hajio
COBEPIIIHT, uT00bI reperectH 3apsix Q = 10°° Kot i3 1eHTpa KoMbIia B TOUKY, PACTIONIOMEHHYIO Ha OCH

KoJIblIa Ha paccTosiHu L = 20 cM oT ero nieHrpa.

Ha paccrostinu S = 4 cM 0T GeCKOHEYHO JUTMHHOM 3apsDKEHHOM HUTH HaxoauTes 3apsin Q= 10 Kon.
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Iox nefictBrueM N0 3apsizt IEPEMELLAETCS 1O paauaIbHON MpsAMOM K HUTH 110 paccTosiHus L =2 cm. [pu
ATOM coBepIaeTcs pabora A =5* 10®° . Haittn JIMHEHWHYIO TUIOTHOCTB 3apsijia HATH.

. —1n5
Jlana OGeckOHEYHO TPOTSHKEHHAss PaBHOMEPHO 3apsbKeHHass 00BEMHOHM IIOTHOCTHIO p =10
3 oo

Kn/m® mnactuna TonmmHoM d = 2 CM. Beruucianuts paboTy 10 MepeMEIeHHIo dJICKTPOHA U3 TOYKH

a=4 cM J10 TOYKH B=5CM, JIeXKaIUX BJIOJb OJHOM MPsIMOM OT IIEHTpPA IJIACTHH.

IToe 06pa3oBaHO OECKOHEYHO JJIMHHOW HUTHIO, 3apsDKCHHON ¢ JTMHEHHOM MIIOTHOCTBIO T =
-9
20*10° Kn/m. OnperenuTh pa3HOCTh MOTEHITMAIIOB B IBYX TOYKaX IMOJISL, OTCTOSIIIUX OT HUTH Ha
Paccrosgnusax, a=8 cmuB =12 cM.

DneKkTpudecKkoe nojie 00pa3oBaHO OECKOHEYHO MPOTHKEHHOW PaBHOMEPHO 3apsHKEHHOMH ¢
TIOBEPXHOCTHOM IITOTHOCTBIO 3apsiaa ©6=40*10" Ki/m* mrockocTbo. OnmpeneanTs pasHoOCTh
MOTEHIIMAJIOB B IBYX TOYKaX, JIOKAIINX HAa MEPHEHAUKYIISAPE K TNIOCKOCTH U OTCTOSIIIUX OT
IJIOCKOCTH Ha paccTosiHusax A = 15 cm u B =20 cwm.

DIIeKTpUUYECKOE T0JIe 00pa30BaHO 3apsHKEHHOM HUTHIO, MHON L=02 M ut= 10° Ki/m.
BbruncnuTh pa3HOCTh MOTEHIIMAIOB B ABYX TOYKAX, JIEKAIIMX Ha MEPHEHAUKYISpEe, IPOBEICHHOM
yepes cepeluHy HUTH, Ha paccTosiHusAX A = 0.1Mm u B = 0,25 M o1 HuTH.

Toukuii crepxxens muHoit L=10 cM HeceT paBHOMepHO pactpeneneHHbril 3apsn Q = 10 ¥ Kuw.
Haiitu paboty no nepemerenuto 3apsja q = 10 8 Ku1 BIOJIB OCH CTEPIKHS 3 TOUKH A B TOUKy B,
OTCTOSIIIMX OT OJIMKaMIIero KoHIa CTEPKHA Ha pacCcTOAHUSIX 5 cM U 10 cM, COOTBETCTBEHHO.

[Tomre 0Opa3oBaHO 3apsHKCHHBIM KOJIBIIOM paauyca R = 0,02 M. JIuHelHas TUIOTHOCTH 3apsiaa
1= 10" Kii/m. BbI4HCIHTB PasHOCTb OTCHIMATIOB B TOUKAX, JICKALIMX HA OCH KOJIbLA, HA
paccrostHusAx A = 0,01 m u B = 0,03 M oT 11eHTpa KosbIia.

[Tose 06pazoBaHO 3apsHKEHHBIM 110 TTOBEPXHOCTH OECKOHEYHO TOHKUM JIMCKOM paauyca R =
0.04 M. [ToBepxHOCTHAs ITOTHOCTH Arcka © = 10 Ki/m?. BeIanciuTh pasHOCTb MOTEHIHATOB B
TOYKaX, JIEKAIIUX HAa OCHU JAMCKa, Ha paccTosHUugIX A = 0.02 m u B = 0,05 M oT uentpa qucka.

Paccunrtars moteHuman B neHTpe nomycdepsl paguyca R = 0,02 M, paBHOMEpHO 3apsKEHHON
0 €€ MOBEPXHOCTH C TIOBEPXHOCTHOM mioTHOCTRIO © = 10 ¥ Ka/m .

Paccunrarh moTeHuuan B ToUke, Jexanied Ha ocu muiuHApa paguyca R = 0,03 M 1 BBICOTBI
H =0.04 M, u oTcTosimeil oT Gmxkaifiero ocCHOBaHUs HWIMHIpa Ha pacctosHuu A = 0,02 M, ecin
WIAHJIP 3apsDKeH 00BEeMHOM TUIOTHOCTRIO p = 10 9 K.
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PA3IEJI DQJIEKTPOMATHETU3M

IIo TOHKOMY NIPOBOJIOYHOMY KOJIBIY T€4eT TOK, He M3MeHss Cuibl TOKa B IPOBOJHUKE €My
npujganu GopMmy kBaapaTta. Bo ckoibkO pa3 M3MEHWJIACh MHIYKIMS: MarHUTHOTO IOJS B LIEHTpE
KBaJpara.

NHpykuyss MarHUTHOTO TOJISI B TOYKE IIEpeceueHUs OHCCEKTPUC PaBHOCTOPOHHETO
TPEyroibHUKA, 1Mo KoTopoMy TeueT Tok I =40 A, pasna B = 0,12*10 % Ti. He u3MeHsisl CHIIBI TOKa
B KOHTYpE, eMy npuaaiu GopMy OKpYKHOCTH. UeMy paBHA MHIYKIHSI MAarHUTHOTO TOJISI B IICHTPE
OKPY>KHOCTH ?

ITo mpoBoHUKY, H30THYTOMY B BHJI€ OKPY)KHOCTH, TEH€T TOK. Wupyknus B LeHTpe
okpykHocTH paBHa B = 6*107 T, He u3aMenss cuiibl TOKa B MPOBOJAHUKE, €My MpUAAIH GopMy
kBagpara. OnpeneauTh UHAYKLINIO MarHUTHOT'O 110JIs B TOUKE [1€pecevyeHus AuaroHaneil kpajapara.

[To 1BYM ATMHHBIM MapajuleIbHBIM IIPOBOJIaM TEKYT B OIMHAKOBOM HalpaBJIEHUH TOKH CHUIION
Ll= 10 A u L2= 15 A Paccrosaue mexnay mpoBomamu a = 10 cm. Omnpenenuts HHIYKIIHIO
MarHuTHOI'O HOJISI B TOYKE, YIaJ€HHOM OT IEPBOro NMPOBO/A Ha B = 8 CM M OT BTOPOTO Ha ¢ =6 cM.

ITo ToHKOMY IPOBOJHHUKY, H30THYTOMY B BUJI€ ITPABUIILHOIO IIECTUYTOJILHUKA CO CTOPOHOM
a = 10 cm teuer Tok cunoit I = 20 A. OmnpenenuTh MHIYKIMIO MAarHUTHOTO' IOJIA B IIEHTpE
LIECTUYTOJIbHUKA.

[To nByM OECKOHEYHO IJIMHHBIM MPOBOJAHUKAM, CKPELICHHBIM
IO/l IPSIMBIM YTJIOM, TeKYT Toku cuiioil 11= 10 A u 12= 5 A Haukparuaiiiiee paccTosiHE MEXAY
npoBogHuKamu S = 0,2 cMm. OnpeaenuTs HHAYKLIUIO MarHUTHOTO I0JI B TOYKE, paBHOYIQJIEHHON
ot 06oux npooaHNKOB Ha R1 = R2 = 0,1m.

[To MpOBOHUKY, COTHYTOMY B BHJIE TIPSIMOYTOJIBHHKA CO CTOpOHaMH a =8 ¢cM U B = 12 cwm,
teueT TOoK cwiod [ = 50 A. Onpegenutb MHIYKIHMIO MarHUTHOTO MOJISI B TOYKE IEpecedeHus
JIMaroHajaen npsMoyrojibHUKa.

VIHAYKIMs MATHATHOTO ITOJIS B LIEHTPE KPYroBOoro BHTKa paxuyca R = 8 cm pana B = 3,7%107
Tn. OnpenenuTe MHAYKIHMIO MAarHUTHOTO TOJISI HA OCH BUTKA B TOUKE, PACIIOIOKEHHON Ha
paccrossHUM S = 6 CM OT IIEHTpa BHUTKA.

[To kOHTYpY B Bujie paBHOCTOPOHHETO TpeyrojibHuKa TedeT Tok [ =5 A. CtopoHna
TpEeyroJbHUKa
a =20 cM. OnpeaenuTh UHIYKIIUIO MAarHUTHOTO TIOJIS1 B TOUKE MEPECeUEHUs BHICOT.

beckoHeuHO IIMHHBIA MPOBOJ 00pa3yeT KPYroBylO IMETNII0, KacaTeslbHyl0 K mposopdy. Ilo
mpoBoAy TeueT Tok cwioil I = 5 A. Halitu paamyc nernu, €ciM W3BECTHO, YTO MHAYKLUSA
MarHMTHOIO NOJIS B IIEHTpe netiu paBHa B = 0,5%* 107 T

JIBa 0IMHAKOBBIX KPYroBbIX BUTKa paaunyca R = 0,02 M pacronoxeHsl B IByX B3aUMHO-
MEPIICHANKYISPHBIX IUIOCKOCTAX TaK, YTO UEHTPBI 3TUX BUTKOB COBIANAIOT. [10 BUTKam TEKyT
OJIMHAKOBBIE TOKU paBHbIe [ =5 A. BRIUMCINTS MHIYKIMIO MATHUTHOTO TOJIS B LIEHTPE BUTKOB.

WHaykuyst MarHUTHOTO OJISL B LIEHTPE LIECTUYTOJIBHUKA, [T0 KOTOPOMY TedeT TOK [ =25 A,
paBHa B = 0,17*107 Tu1. He u3MeHsis CHIIBI TOKA B IPOBOJHMKE, EMY NMpUAAIU GOPMY OKPYKHOCTH.
Uemy paBHA HHIYKLHS MATHUTHOIO IIOJISL B LIEHTPE OKPYKHOCTH.
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[To nBy™M mapamienbHbIM OECKOHEYHO JUTMHHBIM MPSIMBIM ITPOBOIHUKAM TEKYT TOKU
I1=20 Awul2=30 A B ogHOoM HanpaBiieHnn. Paccrosiane Mexy npoBogHukamu S = 10 cm.
HaiiTn MHIyKIMIO MarHUTHOTO OIS B TOUKE, YAAJICHHOW OT 000MX MPOBOJHUKOB HA OJIMHAKOBBIE
paccrostaus d = 10 cm.

JIBa MpOBOIHMKA CKPELIEHBI O MPSAMBIM yriioM. Hankparyaiinee paccTossHUE MEKITY HUMH
d =10 cwm. ITo npoBogHKKaM TeKyT Toku 8 A u 6 A. Uemy paBHa HHIYKIUSI MATHUTHOTO TIOJIS B
TOYKE, yJAJICHHOW OT 000X MPOBOTHUKOB HA paccTosHUU S = 10 cM.

IIo mpaBWIIBHOMY IIECTUYTOJBHUKY TedeT TOK. He M3MeHsst cuibl TOKa B IIPOBOAHMKE, EMY
npuganu GopMy OKpY>KHOCTH. BO CKOJIBKO pa3 MHIYKIMS MAarHUTHOTO TI0JISI B LIEHTPE OKPY>KHOCTH
OTJIMYAETCSA OT MArHUTHON MHIYKLUU MOJIS B LICHTPE IECTUYTOJIbHUKA.

ITo xonbiy paguyca R = 0,1 M Teder Tok I =2 A. Baoabs ocu KoJbIla pacioso)eH IPOBOTHUK
mHoi L = 0,05 m, mo kotopomy Teuer Tok | = 1 A. PaccTosiHue mexay OkallliiM KOHIIOM
MPOBOAHMKA U LIEHTPOM paBHO S = 0,02 M. Onpenenuts cuily, ¢ KOTOPOil MarHUTHOE TOJIe KOJIbIIa
JEHUCTBYET Ha MPOBOJHUK C TOKOM.

[To 6eckoHeuHO UIMHHOMY TTPOBOY TeueT ToK [ =2 A. B 0HO# MIIOCKOCTH C TIPOBOJIOM
JISXKUT KBaJpaT co cropoHoi, a = 0,1 m, mo koropoii Teuet Tok | = 0,5 A. PaccrosiHue ot
OnvKaiIel CTOPOHBI KBajpaTa JIo mpoBoia paBHo B = (0,2 M. HaliTu HanpaBIeHUS ¥ BETUIHHBI
CHJI, ICMCTBYIONINX Ha KXyl CTOPOHY KBaJpara.

[1o AByM NIIMHHBIM OPSIMBIM IIPOBOAAM, PACIIOJIOAKEHHBIM NapajlIeIbHO APYT APYry Ha
paccTostHuM 3 cM, TEKYT TOKHA B OJJHOM HarmpaiieHuu paBHbie 2 A. [lapamiensHo UM Ha pacCTOSSHUA
7 cM OT Ka)KJ0T'0 paCIIOIO0KEH TPETUM NpOBOAHUK JuHOM 10 cm u Tokom 0,5 A. Halitu Benuuuny
Y HallpaBJICHUE CUJIBL, ACMCTBYIOLIEH Ha JaHHBIN ITPOBOJIHHUK.

[To nepumeTtpy kBaapara ctoponoit a = 0,1 m Teuer Tok I = 10 A. Ha ocu kBagpata
pacroiokeH mpoBoAHUK mrHOU L = 10 cm, o koTopoMy TeueT Tok | = 1 A. PaccrosHue Mexay
OJTMKAMIIIIM KOHIIOM ITPOBOIHHKA M IIEHTPOM KBajpara paBHo S = 0,05 M. Onipenenuts cuiy, ¢
KOTOPOH I0JIe KBajjpaTa JeHCTBYET Ha MPOBOJIHUK C TOKOM.

ITo conenouny mHoit L = 2 M, umeromemy 1 = 1000 ButkoB, Teuet | =1 A. B uentpe
COJICHOM1a HAXOJIMTCS BUTOK, paauyca R = 2 cm, To kotropomy Teuer Tok | = 0,3 A. TTinockocTb
BUTKA NapaJijiesIbHA JIMHUAM HHIYKIIMM MarHUTHOTO noJis. HailTh HanpaBiieHNs U BETMUUHBI CUJI,
JEUCTBYIOIIMX Ha KOHTYP.

bT ITo nmuaHOMY mIpoBOAY TeueT TOk I =2 A. B miockocTH, nepneHauKyIsipHON
. IIPOBOTY, PACIIOIOKEH MPOBOAHUK ¢ TOKOM | = 0,5 A, COTHYTBIi O] IPSIMBIM
' T YIJIOM U OPUEHTUPOBAaHHBIN TaK, KaK IIOKa3aHO Ha puc. Pa3mMepsl NpoBOHUKA:!
a T a=>5cm, 6 = 10 cm. PaccrosiHue OT KOHITAa TPOBOHUKA J0 MPOBOJAA C = 5 CM.
NN HaiiTn BenuumHy M HampaBlIEHUE CHJIbI, JEHCTBYIOIIEH Ha IPOBOJHUK CO
CTOPOHBI MArHUTHOTO ITOJISI IPOBOJA C TOKOM.
C
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88. [lo nuHHOMY MPSIMOMY ITPOBOJY MEPIIEHAUKYISAPHO TUIOCKOCTH JIUCTA
l teueT TOK [ =2 A. B mockocTH rcTa pacmiosiokeH npoBoaauk i = 0,5 A

1| a COTHYTBIU 1O/ IPSIMBIM YIJIOM cO cTopoHamu a = 10 cM u b =4 cm.
l PaccTosinue oT BepiMHBI yIiia MPOBOJHUKA 110 TpoBojaa ¢ =4 cm. Halitu
BEJIMYMHBI U HAIIPaBJICHUs CUJI, AEMCTBYIOLIUX Ha IIPOBOJIHUK CO
—————>
b CTOPOHBI MATHUTHOTO TOJISL MIPSIMOTO MPOBOIA C TOKOM.
C

[To 6eckoHEYHO JUTMHHOMY ITPOBOJY TeueT TOK 1=2 A. B oJ1HO# IJI0CKOCTH ¢ TPOBOTHUKOM
JIOKHUT KBaApar co cropoHoi a = 0,5 M , o koTopoii Teuer Tok | = 0,5 A. PaccrosiHue ot
OnmoKaiiiiel CTOpOHBI KBajpara 10 mpoBoza paBao b = 0,2 T. Haium HamnpasieHne v BeTHYUHBI CHII,
JEUCTBYIOIIUX Ha KaXIYyI0 CTOPOHY KBaJpara.

[To Tpem mapamienbHbIM JJIMHHBIM MPSIMBIM MPOBOJIAM, HAXOSIIUMCS Ha OJIUHAKOBOM
paccrostnuu a = 0,1 M Apyr oT Apyra, TekyT onuHakoBble TokM o 100 A. B aByx npoBoaax
HaIpaBJIEHUs TOKOB COBIAIAIOT. BEIYUCIUTH CHITy, IEUCTBYIONIYIO HA €AUHUILY JUTMHBI OJHOTO U3
MIPOBOJHHUKOB CO CTOPOHBI IBYX Apyrux. [loka3aTs Bce BEKTOpa Ha YepTexe

L 91. Ilo IMHHOMY ITPOBOJlY CBEPXY BHHU3 TeueT ToK [ =2 A.
[leprnieHauKYJIApHO POBOY PACIIONOKEH MPOBOJHUK uinHOM L = 10

—————> .
cM 1 TokoM 1= 0,5 A. PaccTosiHuE OT cepeluHbl TPOBOAHUKA J10

| r mmpoBoja r =5 ¢cM. HaliTu BeTMYMHBI M HANIPABJICHU CHJI, ICUCTB Ha

| ® IIPOBOJAHMK CO CTOPOHBI MArHUTHOTO IOJISL ITPOBO/A C TOKOM.

IIpoBOIHUK B BBJIE TOHKOT'O MOJIyKOJbIa paguyca 0,1M HaXOAUTCS B OAHOPOHOM MarHUTHOM
noJie ¢ uHayKkuueit B =0,5* 10™ To. Tlo npoBoay TeueT Tok 1 A. HaliTu BennuuHy u HanpaBJieHHe
CHJIBI, IEMCTBYIOIEN Ha MPOBOIHUK, ECIIN MIJIOCKOCTh MOJIYKOJIbIA apaJlIesIbHA, JUHAAM
WHIYKIIMY MarHUTHOTO TOJIS.

3apspKeHHAs 4acTHUIIA MPOIIIa YCKOPSIONIYI0 pa3HOCTh noteHnuanoB U = 104 B u Bierena B
CKpellleHHbIe Mo/ MpsMbIM yriioM aektpudeckoe (E =10 kB/M ) u marautHoe (B = 0,1 T ) mons.
HatiTi oTHOIIIEHUE 3apsiia YaCTUIIBI K €€ Macce, €CIIH, IBUTASICh MEPIICHAUKYIIIPHO 000MM ITOJISIM,
YacTHIIa HE UCTBITHIBAET OTKIOHEHUH OT MPSIMOJIUHEHHON TPACKTOPUH.

3apspKeHHas YacTULA, TPOLIE/IIas yCKOPSIONIY0 pa3HOCTh noTeHuanos U = 2 kB, nBuwxkercs
B OJIHOPOJHOM MarHUTHOM nosie ¢ uaaykuuei B = 15 kTn no okpyxHocTtu paguyca R =1 cm.
Yemy paBHO OTHOILIEHHUE 3apsiia YaCTULIBI K €€ Macce?

[IporoHn, mpomeanuii ycKopsroIyto pasHocts norennuanos U = 600 B, Bieren B oqHOpOIHOE
MarHuTHoe noJie ¢ uaaykuue B = 0,3 T u Havyasn 1BUTaThCcs Mo OKPY>KHOCTU. BeIuncnuTh paanyc
OKPY>KHOCTH.

UYemy paBHa CKOPOCTB 3JIEKTPOHA, KOTOPBIM HE UCIBITHIBAET OTKIOHEHUS B CKPELIEHHBIX
anekrprueckoM ( E = 8,8 kB/m) u marautHoM (B = 3,5 MTn) monsix? ( [Toka3aTh Ha uepTexe
CunoBble JIMHNN AJIEKTPUYECKUX U MAarHUTHBIX TOJIEH, a TAKXKE TEHCTBYIOIINE CUIIbI).



97. DNEKTPOH ABMXKETCS B OJTHOPOJAHOM MarHUTHOM I10JI€ C MHAYKLueN B = 10 Tut o BuHTOBOI
auHui Yemy paBHA CKOPOCTh 3JEKTPOHA, €C/IH miar BUHTOBOM imauu h = 20 eM,R=15 cm ?

98. DJIIEeKTPOH, YCKOPEHHBIN
pasHocthio moteHuanioB U = 3000 B , BiieTen B narHuT- HOE 1oJie cojieHou 1a o yriom a = 30
rpanycoB K ero ocu. Yucio ButkoB N - 5000. [ymua conenonna L=0.25 m. Tok conmenounga 1 =0,1
A. HaiiTu miar BAHTOBOM TPAa€KTOPHUH JIEKTPOHA B MArHUTHOM I10JI€ COJICHOUIA.

99. ONEeKTPOH W HPOTOH, YCKOPEHHBIM OJMHAKOBONW pPAa3HOCTHIO IOTEHIMAJIOB, BIIETAIOT B
OJIHOPOJIHOE MarHUTHOE 1oJjie. Bo CKoibKO pa3 paanyc KpUBU3HBI TPAEKTOPHUH AJIEKTPOHA OOJIbIIE
paanyca KpUBU3HBI TPAEKTOPUH IIPOTOHA?

100. Ilitockuii KOHAEHCATOP, MEXKY TUIACTUHAMH KOTOPOTO CO3aHO AJIEKTPUUIECKOE MOJIe
(E = 100 B/M ), momemier B MarHuTHoe TMOJi€ TaK, YTO CHUJIOBBIC JIMHUU TOJIEH B3aUMHO
nepneH UKy sipHpl.  KakoBa joimkHA OBITh HMHIYKIHMS MAarHUTHOTO TIOJIS, YTOOBI DJIEKTPOH,
BJIETEBIIMNA CO CKOPOCThIO V = 10° m/c B MPOCTPAHCTBO MEXIY IJIAaCTUHAMU KOHACHCATOpa,
MEPIEeHIUKYIAPHO CUJIOBBIM JIMHHSIM MAarHUTHOTO TOJsl, HE W3MEHMJ HampaBiIeHHE CKOpPOCTU?
(IToxazath Ha yepTeKe CUIIOBBIC JIMHUM MATHUTHOTO U AJIEKTPUYECKOTO TOJIeH)

101. B otHOpOAHOM MarHUTHOM MoJie ¢ uHAyKnuerd B = 2 Tn nmxkercs anmektpoH. Tpaekropust ero
JIBMDKCHUS TIPEIICTABISIET cO00M BUHTOBYIO JHHMUIO pagnyca R = 0,1 M u rrara h = 0,6 m.
BoruuciuTh KUHETUYECKYIO SHEPTHIO JIEKTpoHA ?

102. DnexTpoH BiETEN B MPOCTPAHCTRO, T/Ie HA HETO JIEHCTBYIOT /1B B3AMMHO TICPIICHINKYIISIPHBIX
MarHUTHBIX MOJI C MAaTHUTHBIMU MHAYKIHUSIMH paBHbiMU B = 1,73 * 10 TnuB=23*10°Tn
Hauanbnas ckopocTh 3nekTpona V =5*10° m/c. BekTop ckopocTH 371€KTpOHA NEPIEHIUKYIISAPEH
BEKTOPaM MHIYKIIMH MarHUTHBIX MOJIeH. BEIUUCINTD pagryc KpUBU3HBI TPACKTOPUU JIBHKEHUS
AJIEKTPOHA.

103. IleprieHAUKYISIPHO MAaTHUTHOMY T0JTI0 ¢ HHAYKIKEH B = 0,1 Ti Bo30y»XI€HO IEKTpUIECKOe
noJie HanpskeHHOCThIo E = 100 kB/M. leprienaukynspHo 000MM MOJSM JABUKETCS, HE OTKJIOHSACH
OT NPSMOJIMHEHHOM TPAeKTOPUH, FNEKTPOH. Berunciante ckopocts snekTpona. Ilokazate Ha
YyepTeKe FreOMETPUUECKYI0 KapTUHY N0JIeH 1 HAIPaBJIEHUSI BCEX CHIL.

104. DnexTpoH, YCKOPEHHBIH pa3HOCThI0 MoTeHnuaioB 300 B, ABMkeTcs MapauieIbHO JTTUHHOMY
MpoBOAY Ha paccrosHud 4 MM oT Hero. OmnpenenuTh BEIMYMHY U HAlpaBiICHUE CHIIBI,
JIEACTBYIOIIEH Ha AJIEKTPOH, €CJIH 10 TTPOBOJY ITYCTUTH TOK 5 A.

105. DaeKTpoH ImpoIIes YCKOPSIONIYIO0 PA3HOCTh MMOTSHIIMAJIOB M BIIETEII B CKPEIICHHBIC IO MPSMBIM
ytiom snektpuueckoe (E =400 B/m) u marautnoe (B = 0,2 Ti) nmonsi, He UCOIBITHIBAS OTKJIOHEHHIA
OT NPAMOJIMHENHOM TpaeKTopuu. ONpenennTh YCKOPSIOIYI0 Pa3HOCTh OTEHIIMAIIOB.

106. OgHOpOIHOE MarHUTHOE TI0JIe, MHAYKIHS KoToporo B = 0,01 Tu., HanpaBieHO NepIeHANKYISIPHO
OJTHOPOJIHOMY 3JIEKTPUYECKOMY IOJT0 HanpsikeHHOCThIo E =17 kB/M. MoH. npoiins yckopsionyto
pasHocTh noteHnuanoB U = 15 kB u BiereB B 0071aCTh, 3aHATYIO MOJISIMHU, ABHXKETCS PABHOMEPHO U
npsMoauHeHO. OnpenennTh OTHOLIEHHE 3apsiaa K Macce HOHA.

107. DnexTpoH IBUXKETCS B MArHUTHOM MoJie ¢ uHaykiuei B = 0,02 Ti mo okpyXHOCTH panuyca
R =1 cm. OnpenenuTh KHHETUYECKYIO SHEPTHIO AJIEKTPOHA.

108. TIpoToH BieTEN B OJHOPOJHOE MATHUTHOE TIOJIE TIOJ] YIJIOM a - 60 TpalyCOBK HAIpPaBICHHUIO
JUHUH MO U IBUXKETCS Mo ciupanu paauyca R = 2,5 cMm. UHaAyKIIMS MarHUTHOTO TIOJISt
B = 0,05 Tn. HaliTu KHHETUYECKYIO SHEPTUIO TPOTOHA.



109. DnekTpoH, umeromuid ckopoctb V. = 10 kM/c, mepecekaer mon yrioMm 90 TpamycoB oCh
OKpyXKHOCTH Ha pacctosHuu S - 0.05 M ot ero menrpa. Pamumyc okpyxksnoctn R = 0,1 m. Ilo
OKpykHOCTH TedeT Tok |= 0,5 A. OnpenenuTs BeTUYMHY W HAIpaBJICHUE CHIIBI, ICUCTBYIOIICH Ha
JJEKTPOH.

110. IIpoToHBI IBMXKYTCS IO OKPY>KHOCTHU paguyca R = 8,1 cM B MarHUTHOM TOJI€ C MHAYKIUEH
B = 0,58 Txa. Kakoe 1o BeMYMHE U HAINPABICHUIO JJIEKTPUUYCCKOE MOJIE HAZAO0 MPUIOKUTh, YTOOBI
IIPOTOHBI ABUTAJMCH 110 IPSIMOI.

111. /IBe 3apsiKEeHHBIEC YAaCTHIIBI C OJJMHAKOBBIM 3apsi/IOM, PO OJIHY U TY K€ YCKOPSIOIIYIO
Pa3HOCTh MOTEHIIMAJIOB, BIIETEJIM B OJIHOPOJAHOE MAarHUTHOE I10JI€ EPIIEHIUKYISIPHO CUIOBBIM
JMHUAM MarHuTHoW nuaykuuu. OnHa yactuua, macca koropoil M = 12 en., onucana n1yry
okpykHOCTH panuyca R1 = 0,02 m. OnpenenuTs Maccy Ipyroi 4acTUIlbl, KOTOpas onucaia JIyry
OKpyXHOCTH pagnyca R2 = 0,023 m.

112. Tuck paguyca R = 10 cM HeceT paBHOMEPHO pacipeesIeHHBIH 110 TTOBEPXHOCTH 3apsijl
Q= 0,2*10'6 K. Jluck paBHOMEPHO BpaliaeTcsi OTHOCHTEIBHO OCH, COBITAIAIONICH C JUAMETPOM
mucka. Yacrora Bpamienust papua f = 20 1/c. Onpenenuts MarHuTHBI MOMEHT KPYTOBOI'O TOKA,
CO371aBa€MOT'0 BPAIIAIOITUMCS TUCKOM.

113. Tonkoe xonbIio paguyca R = 10 cm HeceT 3apsaa Q = 10°® Ki. KonbLuo PaBHOMEPHO BpaIiaeTcs ¢
gactotol f = 10 1/c OTHOCHTENBHO OCH, COBHAJAIOIICH C OIHUM W3 JHAMETPOB KOJbIIA.
OmnpenenuTh MarHUTHBI MOMEHT KPYTOBOTO TOKa, CO3JIaHHOTO BPAIAOIIUMCS KOJIBIIOM .

114. B BepmmHaxX MpaBWIBHOTO IIECTUYTOJIbHUKA PACIOJIOKEHBI 3 TMOJOXKHUTENbHBIX W TPH
OTPHUIATCIILHBIX 3apsifa OJMHAKOBOW BEIMYMHBI W paBHBle Q = 107 Ku. [lecTnyronpHUK
BpalllaeTCcsi OTHOCUTENBHO OCU: MPOXOoadIel uepe3 purypsl u pasaensroieii ee nonoiam. CTopoHa
IIECTUYTOJIbHUKA paBHa a - 3 cMm. Yacrtora Bpamenus f =20 1/c. OnpenennTh MarHUTHBI MOMEHT
KpPYrOBOTO TOKa, 00YCIOBIEHHOTO BpaIlleHUEM IIECTUYTOJIbHHKA.

115. MHaykuus MarHUTHOTO TOJISL B LIEHTpE KpYyroBoro Toka pasHa B = 0,05 Tin. MaruuTHbIif MOMEHT
Butka P = 6 A.M% Bbrauciurs CUJTy TOKa U paJiiyC BUTKA.

116. Mo turacture mmuOM L = 0,5 M m mmpunoit S = 0,2 M paBHOMEPHO pacHpeesieH 3apsi C
IOBEPXHOCTHOI rIoTHOCTHI0 6 = 107 Ki/m? . Tlnactuna PaBHOMEPHO BpAILIAETCs ¢ YaCTOTOM
f = 20 1/c oTHOCHTENBHO OCH, MPOXOMASIICH dYepe3 Kpall IUIACTHHBI, MapaiebHO CTOPOHE.
OnpenenuTh MarHUTHBIE MOMEHT KPYrOBOTO TOKa, BBI3BAHHOTO BpalleHHE" IIACTHHBI BOKPYT
3aJJaHHOM OCH.

117. Toukoe monykonbLo paguyca R =10 cM necer 3apsix Q = 210 Kir. [TonykoisIio paBHOMEPHO
Bpamaercs ¢ yactotoi f = 15 1/C oTHOCHTENbHO OCH, COBIAIAIONICH C TUAMETPOM, M ITPOXOISIIEH
4yepes cepeiMHy MoayKoibia. OnpeaeuTh MarHUTHBIA MOMEHT KPYTOBOT'O TOKA, BBI3BAHHOTO
BpallleHHEM TOJTYKOJIbIIA.

118. ITo ToHKOMY cTepxHIO mHOW L = 20 cM paBHOMEPHO pachpeleicH 3apsj C JIMHESHHOW
mnoTHoCThIO T = 2*10° Ku/m. Crepxkens paBHOMepHO Bpamaercs ¢ dactoroii f = 10 1/c
OTHOCHTEIIFHO OCH, TapaJUIeTIbHON CTEP)KHIO, U OTCTOAIICH OT Hero Ha paccrosHuu a = 10 cm.
OnpenenuTh MarHUTHBI MOMEHT KPYTOBOT'O TOKA, BEI3BAHHOT'O BPAILIEHUEM CTEPKHS BOKPYT OCH.



119. ITo cdepe panuyca R = 10 cm paBHOMepHO pacnipeneneH 3apsa Q = 10 ¥ K, Cdepa
Bparaercs ¢ yactoroi f = 10 1/C oTHOCHTENBHO OCH, TPOXOIAILEH Yepe3 LeHTp cepsl. Haiitu
MarHUTHBI MOMEHT KPYTOBOT'O TOKa, CO3JIaBAEMOT'0 BpallIatolieics chepoii.

120. OnpenenuTh MarHUTHBI MOMEHT JIGKTPOHA B aTOME BOJOPOJA, JBHXKYIIErOCs 0 KPyTrOBOH
-0 o 7
opbute paauyca R = 0,5*10™ m Bokpyr sipa, ecnu JInHelHHas CKOpocTh paBHa 10 m/c.

-8
121. Tonkoe nonykombio paauyca R =4 cm Hecer 3apsa Q =10 Ko [Tomykonbiio paBHOMEPHO
Bpariaetcs ¢ yactoroi f = 20 1/C OTHOCHTENBHO OCH, IPOXOISIIEH Yepe3 KOHIIbI MOJTYKOJIbIIA.
Onpez[eJme MarduTHBIA MOMEHT IMOJIYKOJIbLIA, CBSI3aHHBIN € BpalICHHUEM IIOJTYKOJIbIa

122. Jluck pagmyca R=10 Cm HeceT paBHOMEPHO pacHpee/ICHHBIH 110 OBEPXHOCTH 3apsi
Q = 0,2*10° Ku1. uck PaBHOMEPHO BpaIlaeTCsi OTHOCHTENIBHO OCH Jucka. YacToTa KpameHus
f =20 1/c. Onpenenuth MarHUTHBIA MOMEHT KPYrOBOT'O TOKa, CO3/1aBACMOT0 BPAIIAIOIIAMCSI
JTICKOM.

123. Butok paguyca r =1 cM mOMeIIeH B LIGHTP JpYyroro Butka paauyca R =15 cm tak, yto
TUIOCKOCTH BUTKOB B3aUMHO MEePICHANKYISIpHBI. CHlia TOKa B 000X BUTKaX OJMHAKOBAS U
cocrasisieT I =3 A. Onpenennts MEXaHUYECKU MOMEHT, JEHCTBYIOLIMI aa MaJlblii BUTOK CO
CTOPOHBI MATHUTHOTO TTOJISI OOJIBIIOTO BUTKA.

124. Burok pagmyca R= lcM nmomenieH B eHTp KBaJpaTHON paMKH CO CTOPOHOM a = 20 cM Tak, 4To
IUIOCKOCTh BUTKA W pPaMKU B3aUMHO MEpHeHIUKYJspHbl. Cuia TOka B BUTKE U B paMKe
onvHakoBas U paBHa | = 3 A OnpenenuTs MEXaHUYECKUIT MOMEHT, JEMCTBYIOIUN HAa BUTOK CO
CTOPOHBI MArHUTHOT'O 110JIs1 KBaJJPaTHON paMKH.

125. Konbuo BHemHuUM paauycoM R = 10 cM ¥ BHYTpEHHUM PanycoM I' = 5 CM HECeT paBHOMEPHO
pacmlpeeNieHHbI M0 TOBEpXHOCTH 3apsiuy Q = 4*10° K. KombLo pPaBHOMEPHO BpaIlaeTcs
OTHOCHUTEJIBHO OCH, NEPIIEHAUKYISIPHOHN TNIOCKOCTH KOJIbIIAa U MPOXOASIICH Yepe3 HEHTp KOJIbIIa.
Yacrora Bpamenuss paBHa f = 15 1/c . Onpenenuth MarHUTHBIE MOMEHT KPYroBOTO TOKa,
CO3/1aBa€MOI0 KOJIBLIOM.

126. Tonkoe xomnb10 paguyca R = 10 cm Hecer 3apsin Q = 10°® Ki1. KonbIto pPaBHOMEPHO BpaIlaeTcs
c gacroroii f = 10 1/C oTHOCHTENIFHO OCH, COBIAIAIONICH C OTHIM H3 JHAMETPOM KOJIBIIA.
OnpenenuTb MarHUTHBIA MOMEHT KOJIbLIA.

127. Tlo tonkomy crepkHiO JuMHONM L =20 cM paBHOMEpHO pacmpeseneH 3apsal ¢ JTUHEHHOU
miotHocThl0 Q=2%10% Ku/m. CrepkeHb paBHOMEPHO Bpamiaercss ¢ yacroroir =10 1/c
OTHOCHUTEIILHO OCH, TMEPIEHINKYISIPHO CTEPXKHIO, U MPOXOAIIeil uepe3 ero koHen. OnpeaenuThb
MarHUTHBI MOMEHT KPYTOBOTO TOKa, CO31aBA€MOT'0 BPAIAIONTUMCS CTEPIKHEM.

128. B BepmmHax TNpaBWIBHOTO MIECTHYTOJBHUKA PACIOJIOXKEHBI 3 TOJIOKUTENBHBIX W 3
OTPHIATENBHBIX TOYCUHBIX 3apsiga OMHAKOBBIX MO BenmuuHEe M paBHeIX Q=107 Kin.
[llecTuyronpHUK BpallaeTcs OTHOCUTEIBHO OCH, NPOXOJAIIed dYepe3 LEHTP QUIypbl H
paznenstonieit ee momnosnam. CTopoHa HIecTHyroibHuKa a = 3 cM. Yacrora Bpamienus f = 20 1/c.
OnpenenuTh MarHUTHBI MOMEHT, 00YCIOBJIEHHBIN BpallleHHEM IIECTUYTOJIbHUKA.

129. [Tuck paanyca R = 10 cM HeceT paBHOMEPHO paclpeAeTICHHBIH 10 MOBEPXHOCTH 3apsil
Q = 2*107" Ku1. J[uck paBHOMEPHO BPAIIAETCs OTHOCHTEIBHO CBOEH ocH ¢ actoToi f =20 1/c .
OnpenenuTh MarHUTHBIE MOMEHT KPYTOBOTO TOKA, CO3/1aBa€MOT0 BPALTAFOIIIAMCS TUCKOM.



