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Tunosvie 3a0anust 01151 KOHMPOJLHOU pabOmbl:

PA3JEJIBI | — 1V (5 cemecTp)

1. BblyncauTh MOTOK BEKTOpa A(T'):ax(fx 6) (@ u b - mocrosubIe BEKTOPBI) 4epes

eAMHUYHYIO c(hepy C IEHTPOM B Hauajie KoopauHaT. Kak 3aBUCHUT OTBET OT pacioiI0KeHHUs
cepsr?

2. UYem oTiMyaeTcs MEKTPOCTATUYECKOE MOJIE 3aPSKEHHOT'O OJTHOPOJAHO AUAIEKTPUUECKOTO
miapa OT MOJs Takoro e M0 pa3MepaM METAJUIMUECKOIo IIapa, €ClIM HMX 3apssl
onnHakoBbI? OTBET MOSICHUTH IpaduKkamMy 3aBUCUMOCTEN TOTEHIIUAIOB OT KOOPIUHAT.

3. HMeercs TOHKOE paBHOMEpPHO 3apshKeHHOE Kojbllo, Qu R - ero 3apsa u panumyc.
OnpenenuTts MOTEHIIMAT, CO3/JaBaEMBbIi 3apsI0M KOJIbIa, HA OCH CHMMETPHH KOJIbIIa (T.€.
Ha MPsSMOM, NEPNEeHIUKYISIPHOM MJIOCKOCTH KOJIbIA M MPOXOJAIIEH 4Yepe3 ero LEHTP).
Kakyio KuHETHMYecKyl0 SHepruro NnpuoOpeTéT TOYEYHBIM OJHOMMEHHBIH 3apan (,
MOMEIIEHHBIA B IIEHTP KOJIbLIA, €CJIM €MY IPEIOCTaBUTh BO3MOXKHOCTBH JIBUTAThCS MOJ
JIEMCTBUEM 3JIEKTPOCTATUUECKOM CUIIBI?

4. Omnpenenutb KBaJPYNOJbHBIH MOMEHT CHCTEMBI 3apsiiOB,

Mpe/CTaBlICHHON Ha pucyHke. Vcnons3oBaTh omnpeaeneHue *0 -Eq a .+q
KBaJIPYNIOJIBHOTO MOMEHTa U BBIP@XEHHUE JJs IJIOTHOCTH
TOYEYHOTO 3apsija yepe3 & — QyHKIHIO.

5. Jlokasats, uto (A(F)-V)A(F) = —A(F)x rot(A(F)), ecom Bextop A(F) umeer exuHMuHyTO
JUIHHY (T.e. BO BCEX TOYKaX BBINOMHeHO paBeHcTBo: A(F)- A(F) =1).

6. OmpenenuTh MOTEHIMANBHYIO JHEPIUIO B3aUMOJEHCTBUA ABYX mmmonedl d, u d,,
HaxXOJAIIMXCS APYyr OT Jpyra Ha pPAacCTOSHUM R, 3HAUUTENBHO INPEBOCXOMAALIEM HX
pa3Mepsl. YKa3aHUe: HCIOIb30BaTh MYJIBTHIIOIBHOE Pa3I0KEHUE, pACCMATPUBAS OJIUH U3
JUIOJIEH, KaK HAXOASIIUICS BO BHEIIHEM T10JI€ BTOPOI'O AUMOJIS.

7. Kakas u3 HWKENPHUBEIEHHBIX KapTUHOK BEKTOPHOTO IOJIS OINpPENEICHHO COOTBETCTBYET
TIOJIIO C OTJIMYHOM OT HyJIsl AuBepreHuuen? OTBET NOsACHUTE.
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SAnsiercst mu mone F = > (@x7P)x@d (@=const) BUXpeBbIM?

Halitn nuBepreHuuy U poTopbl BEKTOPOB A XTI U 5(3 r) (a, b - nocrosmmsie BEKTODBHI).
Haiitn paboTy, KOTOpy:0O HEOOXOJUMO COBEpPUINTH i IEepeMelIeHHs

TOYEYHOIO 3apsifia ( U3 OECKOHEYHOCTH B LIEHTP OJHOPOIHO 3apPSHKEHHOTO Q
JUBJICKTPUYECKOTo mapa (3apsaaoM Q u paauycom R).

Ornpenenutb KBaAPYIOJbHBIA MOMEHT CHCTEMbI 3aps0B (CM. PUCYHOK).
Hcnonbp30BaTh onpeaeneHue KBaApynoIbHOTO MOMEHTA U BBIpaKEHUE [T

IUIOTHOCTH TOYEYHOTO 3apsija yepe3 & — QyHKIUIO.

Vopoctuts BbIpaxenue rot(Fg(f)), B koropom ¢(F) -

NPOM3BOJIbHAS CKAJIsIpHAs (PYHKLUS.

BryTpu 06BbéMa V BekTop A ymomierBopser ycrnopuio: divA=0, IpuuéM, Ha TpaHMIE
sToro o6séma A |, =0. Jlokasats, uto

[Ar)av =o.

Tozckaska: Bocronb3yiireck ToxaectBoM V-((b0-F)A) =0 -F)V-A+A-b, re b -
IIPOU3BOJILHBIN IIOCTOSTHHBIN BEKTOP.

HmeeTcst ToHKasi paBHOMEPHO 3apsbKeHHas cpepa ¢ MOBEPXHOCTHOM IJIOTHOCTBIO 3apsiaa
o W paguycoM R, W3 KOTOpOH BBIpE3aHO MaJEHBKOE OTBEPCTHE paguycoM a<<R.
OnpenenuTh MOTEHITHAI MOJIS, CO37]aBaeéMoro cepoii Bo BHENTHEM NpocTpaHcTBe. Kakas
cuita OyJieT 1eiicTBOBaTh Ha TOUEUHBIN 3apsij (|, HOMEIIEHHBINA B HEHTP chepbl?

Tpu OIMHAKOBBIX 3apsiia ( CKPEIUIEHBI JIETKUMHU HEPaCTSKUMBIMU HUTAMH JJIUHBI /£ .
Macchl 3apsnoB oauHakoBbl. OmHY W3 HuUTEH mnepexwurarT. Onpenenuts: 1) cuiy
HATSDKEHUS KaXJI0M M3 HUTEW 10 MepeXuraHusi; 2) CKOpoCcTh CPEAHEro 3apsiia B TOT
MOMEHT, KOTJIa 3apsiibl 00pa3yIoT MPsIMYIO JTUHUIO.

[TokaxxuTe, 4TO eCin cKaspHas pyHKIMs () yI0BIETBOPSIET YpaBHEHHUIO | €JbMToJIbIa
Ay +k?w =0, 1o BekropHas ¢ynkmms M =rot(dy(F)) Tamke ymoBIeTBOpsET

ypasuenmio I'emsmronsia (K , @ - mocrosHHEIE, A- omepartop Jlammaca).
-~ 1. .
Beruucnute OUpKyISnuI0  BekTopa A= > oxt  (o—

MOCTOSTHHBI BEKTOP) BJOJIb KOHTYpA, MPEIACTaBIISIONIETO
co0ol «BOCBMEPKY» M3 JIByX OKpPY>KHOCTEH pajiycamu
a u b, a<b. Toackaska: ucnons3syiire Teopemy CTokca.

HNmeercs 1mockast JOCTaTOYHO IIUPOKas OJHOPOJIHO
3apsikeHHast ( o — IUIOTHOCTH 3apsi/ia) IUIacTUHA TONIMHON

d . OnpenenuTs 3aBUCUMOCTh HAIPSKEHHOCTHU TOJISI OT KOOPAUHAT M TIOCTPOUTH Ipaduk
3TOU 3aBUCHMOCTH.
[Tokaxkute, YTO JUMNOJBHBIE MOMEHT J00Oro CcepuuecKd CUMMETPHUUYHOTO

pacupeaciiCHud 3apsaja paBCH HYIIIO (HO}ICKa3KaI €CJIM HayaJl0 KOOpAMHAT MOMECTUTh B LEHTP
CHUMMETPHHU CUCTEMBI TAKHX 3apsA/0B, TO ILIOTHOCTH 3apsaa OyaeT GyHKIeil TONbKO OT pacCTOSHUSA TOUKU
HaOJII0/IeHHs 10 Havyasla KOOp,Z[I/IHaT).
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Ormpe e, sABIseTCs M BekTopHOe moe A(X, Y, Z) = Xy +2Yj — ZK BuxpessM?
IlycTh JaHo BeKTOpHOE Mmosie A=ax T, rje & —OCTOSHHBIN BeKTop. HaliTh npou3BoaHyo

BEKTOpa A 10 HaNpaBIICHUIO €IMHAYHOTO BekTopa b 1 &.

Obmee pemenue ypaBaenus [lyaccona st QUHUTHOTO pactpezieNieHus 3apsaa A0MyCcKaeT
IpEeJICTaBICHNUE B BUJIE Psi/ia MO CTETIEHAM OOpPaTHOIO PACCTOSIHUS OT CUCTEMBbI 3apsiJIOB J10
TOYKU HaOM0IeHHs (T.H. «MYJIbTUIIONbHOE pa3ioxeHuey). Halltu cooTBeTcTBYyOIIEE EMY
paziokeHue A5 HanpsHKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Hcnone3ys tepemy ['aycca, BeiBeuTe (hopMyiy A EMKOCTH IJIOCKOTO KOHJEHCATOpa,
cumuTas moJjie MeXIy OOKIaakaMu OJHOPOoAHBIM (S, Q, u d —1uIomaas 00KIAIOK, 3apsl

KOHACHCATOpA U paCCTOSIHNUEC MCIKAY O6KJIa,[[KaMI/I).

Sensiercs mu BextopHoe mome A(F) =Xz2%T +yx* ] +2zy’k  norenumansueM? Otser

000CHOBATE.
[ToreHnuan, co3aaBacMblid B TPOCTPAHCTBE HEKOTOPBIM paclpeIeICHUEM 3apsiI0B, UMEET

Bun: @(f)=a(x*+y?)—z. Haiitu yrom, KoTOpelii 00pasyeT HanpsKEHHOCTh E

ANEKTPUUECKOTro 1o C ockto OX B Touke F =(-1 2,0).

OnpenenuTs MOMEHT CHJI, AedCTBYIOmMI Ha aunonb d =ql , CO CTOPOHBI TOUEUHOTO
3apsna Q, Haxomsameroca Ha paccrosHud RO | ot aumons. IIpoananmsupoBars €ro
3aBUCUMOCTb OT OPUEHTALIMH JUIIOJNS [0 OTHOIIEHHIO K BeKTOpy R .

[IlecTs OoAMHAKOBBIX 3apsAOoB Q  pacHoONIOKEHBI B MPOCTPAHCTBE, 00pa3ysl BEPIIMHBI

NPaBUWIBHOTO HIECTUYTOJBHUKA CO CTOPOHOM a. Ha CKOJIBKO HM3MEHHMTCS SHEeprus
CHUCTEMBl 3apsAlOoB, €CIIM B JIByX COCEJHMX BEpIIMHAX IOMEHATh 3apsjbl Ha
IIPOTUBOIIOIOXKHBIE?

Kakoe 13 HuKenpuBeAEHHBIX TOXKIECTB OCHOBAHO HAa TEOPEME O CBEPTKE JJISl TEH30pa
JleBu —Yusursl (&,¢,, =0,,.0,, —0,0,,) ? OTBET NOACHUTS.

A) A-(BxC)-B-(CxA) ;

B) Ax(BxC)+Bx(CxA)+Cx(AxB)=0;

B) Ax(Bx0)=(d-O)F—(d-BIC;

) E-(ﬂx@)+é~(ﬂxl§)=0.

Apnsercs manone F=x(y* +z°)i +y(z* +x%)j+2(y* +x?)k MOTEHIMATEHEM?

Onpenenuth CUTy B3auMOACHCTBUA Mexay aumnoiieM d =gl u ToueyHwsM 3apsiiaoM Q,

HaxoaAmuMcesa Ha paCCTOSAHUU ROl or JUIIOJIA. HpoaHaHI/ISI/IpOBaTB €€ 3aBUCMMOCTB OT
OpuCHTAIU OUIIOJIA. BOCHOJH)?;YﬁTGCI) MYJIBbTHUIIOJIBHBIM Pa3JI0KCHUCM.
ZIBG TOHKHWEC OJHOPOAHO 3aps’KCHHBIC HUTHU C JIMHEHMHBIMU IIJIOTHOCTSIMH 3apdaaoB y U —y

pacIoJIOKEHBl Ha PacCTOSHUM L B IpoCTpaHCTBE mapajuienbHO Ipyr Apyry. Kakyro
paboTy HE0OXOAUMO COBEPILIUTh, UTOOBI IEPEMECTUTH U3 OECKOHEYHOCTH TOUEUHBIH 3apsiz
Q B TOYKY, HAXOJAUIYIOCS: a) TOCEpeHHE MEXAy HUTAMHU? O) Ha paccTosHUM L/2 u

3L/2 oT nepBoi U BTOPOW HUTEN COOTBETCTBEHHO?

[Tokaxute, uro mr00o0e pemieHne ypaBHeHUs Vx(Vx A') —k?A=0 aBTOMATHYECKH
YIOBJIETBOPSAET ypaBHEHHIO [ enpMrosbia V2A+Kk?A=0 u YCIIOBHIO COJICHOUJAITBHOCTH
V-A=0.

Kaxkoe ciiaraeMoe noTepsiHO B IPaBOil 4aCTU KaXKJI0TO U3 CIAEAYIOIINX TOX/IECTB:



0=Gx(VxF)+Fx(VxG)+(G-V)F +(F-V)G+---,
0=V><((p5\) -Vpx Ateee ?
34. Tpu OIMHAKOBBIX 3apsiia ( CKPEIJIeHbl ABYMs JETKUMU HEPACTSKUMBIMU HUTSMH JUTUHBI

£ . TpeTbio CTOPOHY TpEyrojbHUKA 00pa3yeT ynpyras pe3suHKa KECTKOCTBIO & , KOTOpast
B HEPACTAHYTOM COCTOSIHMM UMEET TaKylo ke JUIMHY. OnpeaennTb, HACKOIBKO PaCTsIHETCS
pPE3MHOBBIN KI'yT. Paccmorpure ciaydau, koraa yummHenue A2 ¢ v xorpa Al ~ /4.

35. Mmerotcst aBe Hemepecekaromuecs (GUHUTHbIE 00J1aCTH IPOCTpaHCTBa, O u (,, B

Ka)/101 U3 KOTOPBIX PACIPEEIIEH 3aps] C IVNIOTHOCTSIMU o | p, . O003HaunM
INOTEHLUANBI TI0JIEH, CO3aBAEMBIX 3TUMH PACIIPEACICHUSAMU 110 OTAENBHOCTH, ¢ U ¢,

COOTBECTCTBCHHO. HOKaSaTL, 4qTo

[pgdv=[p,gdv.
o) Q,

KakoBa ¢u3nueckas HHTEpIIpeTaus 3Toro pe3ysbrara?
36. Beruucnure Matpuily K03(QPHUIIMEHTOB JIEKTPOCTATUICCKOM WHIAYKIIMH CUCTEMBI,
cocrodulel n3 AByX mapos paauycamu R u R,, Haxoasmuxcs Ha pacCTOSHUN

LO max(R, , R,) opyr ot apyra. PaccmoTpuTe 3a1a4y ¢ yu4éToM MONISPU3ALHOHHBIX
3¢ dexTos.

— —

37. HaiiTu BeKTOpHBIN OTeHIIMAA A M MHAYKIMIO B MarHUTHOrO 1moiisi, co31aBaeMoro
PSMOJIMHEHHBIM TOKOM cHIIoi | .

—

38. HaiiTi BekTOpHBIN IOTEHIIMAT A ¥ HHAYKIHIO B MarHUTHOTO IOJIsA, CO3/1aBa€MOTO
0EeCKOHEUHOW NPAMOM KaTyIIKOM ¢ TOKOM cHiIoM | ¥ 4McIoM BUTKOB Ha €UHMILY JUTHHBI
n.

39. BIUMCINTB SHEPTHIO B3aUMOJEHCTBUS BYX INIOCKMX BHUTKOB ¢ TOKOM (1, u fi,-

HOpMaAJIX K IIJIOCKOCTSAM BHUTKOB, |1 n |2 - CHJIBI TOKOB B HI/IX), Haxoasamuxces: Ha

paccrosiauu L[] max(,/Sl ,+/S,),Tae S, u S, - IoNaay BUTKOB.

PA3JEJIBI V - IX (6 cemecmp)

1. Kaxkoe u3 deThlpex ypaBHeHHU MakcBelia yTBEPKIAeT OTCYTCTBHE MAarHUTHBIX 3apsOB B
npupone?

a) V-E =4zp; 0) §Xﬁ=la—E+4—”j;
co ¢
B) @xE:—la—H; ) V-H=0.
c ot

2. TlokaxwuTe, 4TO IUIOCKME BONHBI Buaa U(X,t)=u, cos(k - X —@t) SBISIOTCS pELICHHSAMH

w=c|K]).

7!

ypaBHenus Jlanambepa U, —%Au =0 (A=0;+0;+0;

3. Kakoii cummeTpueit o0manaer mosie ogJHOPOAHO 3apsHKEHHON mosrycdephl (OTBET MOSICHUTB):
a) chepuyecKou;
0) akcuaIbHOM;
B) TPAHCIIALIMOHHOM;
T') HUKaKOu?
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[IpeoGpasoBanue JlopeHua s noneit £ u B B nuHeiinom 1o V /C npuOIvKeHUn Ipu
yciosun, uro V /¢l 1, umeer Bua:

N A ~ .

E'=FE+—xB, B'=B——xE, tne V- ckopoctb ABWKeHHs «mrpuxoBanHoi» NCO
¢ ¢

OTHOCHTEIIBHO «HE IITPUXOBAHHOM» (11abopaTopHoii), a E'u B'- COOTBETCTBYIOLINE MOJIS B

mrpuxoBanHoit UCO. Tlokaszatk, 4To B 3TOM ke MpUOIMKEHUN 00paTHOE MpeoOpa3oBaHHe
(OT IWITPUXOBAHHOH K J1JAOOPATOPHOI) MOXKET ObITh NOJIYYEHO 3aMEHOI V Ha (7).
OnpenenuTs NOBEPXHOCTHYO INIOTHOCTH 3apsiia Ha 00K/ JKaX MIIOCKOr0 KOHAECHCATOPa, €CIIH
HaIpsLDKEHHOCTH M0JIE B MPOCTPAHCTBE MEXKIY OOKIaJKaMu paBHa FE, a AMAJIEKTpUUYECKas
MPOHUIIAEMOCTh  CpPEJlbl, 3aMlOJIHAIOIICH KOHJeHcaTop, paBHa &. Haligure BekTop
HOJISIPU3ALUN JUIICKTPUKA.

Onpenenuth MOBEPXHOCTHYIO IUIOTHOCTh 3apsiia Ha TpaHUIE pas3jelia JByX CIOEB
JUDJIEKTPUKA, 3alOJHAIOIIMX IUIOCKUM KOHJIEHCATOP, €CJIM HANPsSHKEHHOCTh IIOJIA B
IPOCTPAHCTBE MeXAy OOKIagkaMu paBHa FE, a [AURJICKTPUYECKHE MPOHUIIAEMOCTHU
JUDJIEKTPUKOB PABHBL & U &, .

JlaTtb omnpeneneHre KMHETUUYECKOIO MMITYJIbCa YacTHIbl B PEJIATUBUCTCKOM MexaHuke. [lpu
KAaKUX yCJIOBUSX 3TO BbIPaKEHUE NEPEXOTUT B HBIOTOHOBCKOE?
HamnucaTte nucnepcnoHHOe ypaBHEHHE (BbIpaXkarolllee 3aBUCUMOCTb 4acTOTBHI OT BOJHOBOIO
BEKTOPA ) U1l 3JIEKTPOMArHUTHOTO 10JIsI, PACTIPOCTPAHSIOLIET0Cs B OJHOPOJHOM U30TPOITHOM
2 2717

JDIIEKTPHKE COTIIAcHO ypaBHeHuo [’ AnamGepa: AE — g—'l; 8_125 =0, 4H - 8—’1; 0 [2_1 =

c” ot c” ot
OO0bsicHUTH Ha OCHOBE opMmys1 DpeHnens, nouemy npu orpaxxennu OMB ot ontuuecku Oonee
IUIOTHOM cpelibl (ha3a BOJNHBI MPUOOPETAET JAONOJHUTENIbHOE ciaaraeMoe 77 (paccMOTpuUTe

HOPMAaJIbHOE TIAJICHUE Ha TPAHUILY ).

3anucarh rpaHUYHbIC YCIOBUS ISl HAIPSDKEHHOCTH £ M MHAYKUMHW [) Ha rpaHUIe pasjeiia
JBYX JHJIEKTPUKOB C MIPOHUIIAEMOCTIAMU &) H &, .

Ucnonb3ys BeipaskeHue it GyHKIun Jlarpanka cBOOOIHOMN PeNITUBUCTCKON YaCTHIIBI, HAUTH
€€ UMITYJIbC 1 SHEPIHIO.
[Momyunts popmyiry mpogoasHOro 3 dexra [Jomnrmiepa, 3Has1, 4TO YaCTOTA M BOJIHOBOM BEKTOP

@
dboToHa 00pa3yrOT 4-BeKkTOp (x* =(—,K)). YKa3zaHWe: BOCIOJB30BAThCSI (PopMyIamMu
C

npeoOpa3zoBanus JIopeHa.

N3 ypaBHeHuit MakcBemnia B IpOCTPaHCTBE, CBOOOIHOM OT 3aps/OB, IMOJYYUTh BEKTOPHOE
ypaBHenue (/I Amambepa) Ui DJIEKTPUYECKOW W MAarHUTHOH  COCTaBJISIOLICH
AIIEKTPOMArHUTHOTO TOJIS.

Kakas ¢puzndeckas BenmunHa 00yCIOBIMBACT CYIIECTBOBAHHE CBETOBOTO JABJICHUS:

2 2
a) MJIOTHOCTH 3Hepruu OMB u = ErHT ;
kY4
-1 =
0) wioTHOCTH UMITyJIbca [1 =—§;
c

B) BCKTODp IINIOTHOCTH TOKaA ] B BCIICCTBC MUIIICHU,

I') IIOTHOCTh ’KOYJIEBBIX MIOTEPh B BellecTBe MumieHu (E- j = ok”)?
[IpocTpaHCcTBO MEXIY OOKJIAAKAMH  IUIOCKOTO 3apsDKEHHOTO  KOHJICHCATOpPa

3aI10JIHCHO AUDJICKTPHUKOM C ,Z[HSJICKTpH‘lGCKOfI MMPOHUITACMOCTBIO €. YMmenpmurcs I:I

WIN YBEJIMYUTCS SHEPrus Nojs, eciau yopaTh AuIeKTpuk? OTBeT MOACHUTH. UTo
MO’KHO CKa3aTh O CUJIE, JEHCTBYIONIEH Ha TUAIEKTPUK B IIPOLIECCE €TI0 UIBITHS?
[Toyemy B pEISITUBUCTCKOW (PU3MKE HE CYMIECTBYET MOHSATHS aOCOIOTHO TBEPAOTO
Tena?
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OOBSICHUTD, KaK [0 XapaKTepy UCKPUBJICHUS TPAEKTOPUH YACTHIIbI B MATHUTHOM I10JI€ MOXKHO
OIIPEEIUTh 3HAK 3apsa dTOU YaCTHULLBI.

UeMy paBeH IOTOK MHIYKIMH MATHHTHOTO TONS B depe3 IUIOUIAAKY, OTPAaHHUCHHYIO
TPaeKTOPHUEH AIEKTPOHA, COBEPILAIOIIETO JBIKCHUAE B 9TOM MoJjie?

[Tpumensist popmyny Jlapmopa, onpenenuTh MOJTHYI0 MHTEHCHBHOCTH 3JEKTPOMAarHHUTHOTO
U3JTyYeHHsI, IPOU3BOAUMOIO 3apPSDKCHHOW YacTHUIIeH, PABHOMEPHO JBIKYLICHCS B IUIOCKOCTH
(X, y) mo xpyroBoii Tpaektopuu: 7(t)=(Rcosat,Rsinax). R,w,e - paguyc OKpYKHOCTH,
yIJIOBasi CKOPOCTbh U 3apsijl YaCTHIIBL.

Hcnonp3ys mpeoOpazoBanue JlopeHlia, mokas3aTh, YTO HWHTEpBal MEXIy Jr000W mapoi
coobrtmii  (x“) um (X*) B mpocrpaHcTBe MHHKOBCKOTO SIBISICTCS  PEISTUBHCTCKHM

MHBapUAHTOM.
[Momyuuts dpopmyiy nonepeunoro ¢ dekra [lomnmiepa, 3Hast, 4T0 4aCTOTa U BOJIHOBOM BEKTOP

a) —
dorona oOpa3yroT 4-Bektop k* =(—,k). VYkazaHume: BOCIIOJIB30BAaThCS (QOpMyTIaMu
c

npeoOpa3oBanumii JIopeHa.

PenstuBucTCKas yacThiia B COOCTBEHHOW CHCTEME OTCYETa HCITyCKaeT JBa OJMHAKOBBIX
($hOoTOHAa B IPOTHBOIIOJIOKHBIX HampaBieHUsAX. PaccMoTpuTe 3TOT mporecc B 1abopaTopHOM
CHUCTEME U TMOKAXHUTE, YTO COXPaHEHHE UMITyJIbca OyleT (PUKCUPOBATHCA M J1a0OPaTOPHBIM
HaOmogaTeneM. [l mpocToThl cuuTalTe, YTO (POTOHBI HMCIYCKAIMCh B HAIPaBICHUSX,
MapajieabHbIX CKOPOCTH YaCTHULIBI.

[ToueMy mnpu MOCTYNaTeJIbHOM JBUXEHUHM KOHTYpa B OJHOPOJHOM MArHUTHOM IIOJI€
WHYKIHOHHBIN TOK B HEM HE BO3HUKAET?

Haiit BeKTOpHBIN MOTEHIIMAT MArHUTHOTO IOJISI HEOOJBIIIOTO MarHWTa ¢ MOMEHTOM M,
PACIOJIOKEHHOTO HA PACCTOSHUM D OT CBEPXIPOBOAANIEN CTEHKH. MCIIONB30BaTh ypaBHEHUE

JIOHIIOHOB W rpaHUYHOE yciioBue B, | N = O It MarHUTHON MHIYKITHH.

I/ICHOJ'II)S}’SI YPaBHCHUA MaKCBeJ'IJ'Ia, JAOKAXKUTE TMOMNCPEUYHOCTb OJJICKTPOMArHMTHBIX BOJIH,
pacnpoCTpaHArOIUXCA B IPOCTPAHCTBE, CBO6OIIHOM OT 3aps0B.

Tunosvie B0ONPOCHL K 3a4emy.

1. HampspkeHHOCTh  TOJISI, CO3/JaBacMOr0  TOUYCYHBIM  3apsimoM. [IpuHIIMI  CymHepIio3uinuu
3JIEKTPUUECKUX TIOJIEH.

2. PabGorta cuiBl OJHOPOJHOTO 3JEKTPOCTATUYECKOTO TMOJSA MO IEPEeMENICHHI0 DIIEKTPHYECKOTO

3apsna.

Jmanextpuyeckas MPOHUIIAEMOCTh BEIIIECTRA.

PaboTa crt 3JIeKTpUUIeCKOTO TOJIS TP TIEPEHOCE 3apsiaa.

Cuna Toka. 3akoH OmMma.

o s~

3aBHCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHHUSI OT MaTepHaia, AJUHBI M IUIOLIAJN ITOIEPEeYHOro
CEYeHHs TIPOBOTHUKA.

7. DNeKTpoIBMKYILIAs CUila HICTOYHHMKA TOKa. PaboTa Toka. MOIIHOCTE TOKA.

8. 3axon J[xoymns-Jlenna.

9. MarsauTHOE oJie MPSIMOTO U KPYTOBOTO TOKA.

10. Cuma Ammnepa. Cuna Jlopenna. [Ipumenenue cunbsl Amnepa u Jlopera.



Tunosuvie 60NPOCHL K IK3AMEH) .

A -

Onexkrpuueckue konebanus. Konebarenbublid koHTYp. Dopmyna Tomcona.

IlepemenHbIil anexkTpuyeckuil TOoK. Pamka, Bpalmaromasics B MarHuTHOM Ione. I'eHeparop
MePEMEHHOT0 TOKa.

TpanchopMaTOpbl. DNEKTPUUESCKUE MAIIUHBI TOCTOSIHHOTO TOKA.

Pesuctop B nenu nepemennoro Toka. Jelicteyromiee 3nauenne IC, Hanps>KEHUs U CUITBI TOKA.
BriayX1eHHBIE KOJIEOAHUS B 1IN IEPEMEHHOTO TOKA. Pe30HaHC HaNpsOKeHUH U TOKOB.

YcnoBue u3myueHus JIEKTPOMArHUTHBIX BOJIH.

®opmyiia CBSI3M UHTEHCUBHOCTH 3JIEKTPOMArHUTHOM BOJIHBI U TJIOTHOCTH SHEPIHUHU.

®dopMyia CBsI3W HUHTEHCUBHOCTH BOJIHBI C PACCTOSIHUEM OT HCTOYHHKA.

KBanToBas runoresa [lmanka.

. ®oToHBI ¥ X cBolicTBAa. BHEmHUH (HOTOIIEKTpHIeCKIi 3P PeKT.
. YpaBHeHHe DHHIITEHHA.

. 3akonsl hortorddexra. Buyrpennuit hotosrdhdexr.

. Crpoenne atoma o Pezepdopay. Snepras Mmoaens aTroma.



