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[image: image1.png]4.3. MarHuTHOE none. ANeKTPoOMarHuTHan UHAYKLUA
Bekmop mMazHumHol uHdykyuu. Jlunuu MacHumnoU UHOyKyuu

BexTop marmuwrHoM mEAYKUHMHM B (Ta) — cumiaosas xapakrtepu-
CTHKA MArHUTHOTO IOJId.
Monyns BeKTOpa MArHUTHON MHAYKIMM — (puandecKas BeJM-

YHMHA, PABHAA OTHOLIEHMIO MAKCHMAJLHON CMJIBI, AeMCTBYIOLIEi co
CTOPOHEI MArHWTHOI'O ITOJIA Ha OTPEe30K IIPOBOJHMKA C TOKOM, K
MPOM3BEJE€HMIO CMIIBI - TOKA M AJMHEI ITPOBOAHMKA:
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[image: image2.png]nocrosHHas. Hanpaeilenme Hamps:KeHHocTH H coBmajaer ¢ Ha-
IpaBieHHeM BeKTopa MarHWTHOM muaykuuu, t.e. H T1T B.

Croco0ml ompeaeseHUA HANPABJICHUA BeKTOPAa MATHUTHOM MH-
AYKIUM (MM MANPAKEHHOCTH),

1. C nmoMoIIbIo MOCTOSHALIX MArHMTOB: S <>N
1) HampaBjleHMe BEKTOpA MATHUTHOH WHAYK-
—
B

muM B cosnajaer ¢ HanpaBieHHeM Ha ce-
Bep MATHUTHOH CTpEIKH;
2) B IPOCTPAHCTBE MEXAY IOJIOCAMM KOCTO-
SHHOrO MATHHATA BEKTOP MarHMTHOH HH- [N] ~ S

AYKIuM B BBIXOZUT M3 CEBEPHOTO MOJIOCA. _—

2. Ilpu oumpepseseHMM HATpABJIEHWs BEKTOPA MATHMTHON HH-
AYKIME C IOMOINBI0 BUTKA C TOKOM CJIe[yeT IPUMEHATH MPaBUJIO
6ypaBunka:

1) ecsm IO BUTKY TOK MJET IPOTHE YACOBOH CTPEJKH, TO ?

BEKTOP MarHUTHOM MHAYKIWK B HanpaBlleH BBepX;

2) ecnd TOK HJET II0 YaCOBOM CTpeJIKe, TO BEKTOD Mar-
HUTHON MHAYKLUM B HanpasjeH BHHS. B




[image: image3.png]0O603HaueHue HATIDABJIEHUH BEKTOPOB:

Ha mac | miaockocTn Ot "Hac 1 nmockocTH

geprexa gepTexa

&

JIMAEMM MATHUTHOH MHAYKIMHM — JINHWH, KacareJlbHhie K KOTO-
PBIM B 000l TOUKe MPOCTPAHCTBAa COBIIAJZAIOT C HaIpaBJeHHEM
BEKTOPa MarHWUTHOU MHAYKIuM, UYeMm ryme NUHHM MATHUTHON HH-
AYKIINHW, TEM CUJIbHee moJe. HanpapjieHne BeKTOpa MarHMTHOH MH-
AYKIIUH ompejieNIsieTCA npasuaom Oypasiuka.

Mar=surHOe 1moJIe CO3ZaHO NPAMOJIUHEHHBIM TOKOM:

1. JlvEnn' MarHUTHON HHAYKOMMU Ipen- I
CTAaBJAIT cO00OH KOHIEHTPHUYECKHE OKPYK-
HOCTH, JIeKaIlMe B IUIOCKOCTH, IepPIeHIUKY-
NApHOU npoBOAHUKY. IleHTP OKpYKHOCTei
COBIA/IaeT € OCHIO IIPOBOAHUKA.

2. Ecnan TOK MpeT BBEpX, TO CHJIOBHIE JIM-
HUN HANOpPaBJieHBl IIPOTUB 4YACOBOM CTPEJNIKH, B
ec/Iy BHM3, TO II0 YACOBOH CTpeNKe. Bup csepxy

B
> Q
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[image: image4.png]BexTop MarHMTHON MHAYKIIMU HAa PACCTOAHUH I' OT OCH HPOBOJ-
HUKAa:

B — l"’l"’OI ,
2nr
a HanpsyKeHHOCTb:
H = -I'— .
2rr

MarHuTHOe 1oJie CO3NAHO KPYTOBLIM TOKOM:
B 1. JImaun npeacTaBiIAOT C000il OKpPYX-
HOCTHM, OIOSCHIBAIOIIE KPYTOBOM TOK.
h 2. BekTOop MarHUTHOR MHAYKIIUM B IE€H-

(" TPe BUTKa HAUPAaBJIeH BBEPX, €CJH TOK HJET
IPOTHUB YAaCOBOH CTPEJKH, M BHM3, €CJIM MO
YaCOBOM CTpeJIKe.

BeKTOp MArHUTHOM HHAVKINK B IEeHTPEe BUTKA, PaJHYC KOTOPO-
ro R:

I

B Bl
2R
a HalpAMXKEeHHOCTh B IIEHTpPe BUTKA:
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H=—.
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MarHuTHOe 1oJie CO3NAHO KPYTOBLIM TOKOM:
B 1. JImaun npeacTaBiIAOT C000il OKpPYX-
HOCTHM, OIOSCHIBAIOIIE KPYTOBOM TOK.
h 2. BekTOop MarHUTHOR MHAYKIIUM B IE€H-

(" TPe BUTKa HAUPAaBJIeH BBEPX, €CJH TOK HJET
IPOTHUB YAaCOBOH CTPEJKH, M BHM3, €CJIM MO
YaCOBOM CTpeJIKe.

BeKTOp MArHUTHOM HHAVKINK B IEeHTPEe BUTKA, PaJHYC KOTOPO-
ro R:

I
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a HalpAMXKEeHHOCTh B IIEHTpPe BUTKA:
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[image: image6.png]MarsuTHOe 10Jie CO3JaHO COJEHOHAOM (JIeKTPOMATHHTOM):

1. Jlunvin MarHuTHON MHAYKIMM ABJIA-
I0TCA 3aMKHYTBHIMH, OpUYeM BHYTDH cCoOJe-
HOHMJA OHM pACHOJIAralOTCA NapajieJIbHO
apyr apyry. Ilone enympu conenouda oduo-

podno (N =é — 9YHCJO0 BUTKOB, [ — IIHHA

COoJIEHOMJA, d — AMaMeTpP IIPOBOJIOKH).
2. Ecam TOK IT0 BATKAM COJIEHOMAA HAET IIPOTHB YacoBOMH

CTpeJIKH, TO BEKTOpP MATHUTHOM WHIYKIHNH B BHYTPU COJIEHOHJA
HanpaBJIeH BBepX; €CJIH 110 YAaCOBOH CTpPeJIKe, TO BHU3.

BexkTOop MArHMTHON MHAYKIWMH B ILEHTPAJbHOH o0jacTu coJe-
HOMZA:

= MIN _put
¢ d
a HanpsaxXeHHOCTh:
IN
‘

H: =
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[image: image7.png]NMpunyun cynepno3uyuu noneii

Ecny B HeKOTOPOH TOYKe IIPOCTPAHCTBA HAKJIAXLIBAIOTCA Mar-
HUTHEIE HOJA, TO Pe3yJLTHPYIOIIMii BEKTOP MATHMTHOH MHAYKIIUM
HAXOJAT, KAK reOMeTPHMYEeCKYI0 CYMMY BeKTODOB MAarHMTHOH HH-
JAYKIMM, COCTABJIMIOIUX MarHUTHOE HoJe: '

B-YB.
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Cuna Ammepa — cuna, KoTopasa geficTBYeT HA HPOBOSHUK C TO-
KOM B MAarHUTHOM II0JIe:

F, = Bllsina,

Ijile 0. — YroJ MeXXAY YCJOBHBIM HANPABJICHHMEM TOKA M BEKTODPOM
MarHMTHON MHIYKIIMHA,

Hamnpasnerne cuiasl Amuepa onpefeiiaercs 0 npasuiy Jeeoil
pyru:
1) uernipe najgbIla PaCIOJIATAIOT IO YCROBHOMY HAIIPABJIEHUIO TOKA;
2) BeKTOp MATHMTHON WHAYKIUMN BXOAHUT B JaJ0Hb;
3) Oonbpmioii majer; yKa)XeT HaIpaBJieHUe CHMJIBI Amriepa.

Cuna AMnepa MeXXAY ABYMA HapaLleIbHBIMM HPOBOAHUKAMMU C
TOKAMM:

F = F, = IBisin90° = Mol
2nd
rae d - pacCTOAHMEe MeXKAY IIPOBOJAHMKAMU, [ - JJIMHA TPOBOLHMKOB.
Ecsm TOKM HANPaBJEHHE! B OJHY CTOPOHY, TO HPOBOJHUKM Nnpu-
maszueaiomcs, a eci B IIPOTUBOIOJIOKHEIE, TO OMMALKUBAIOMCA.
Maxkcumanbusiif MOMeHT cuibl Amnepa: M, = Blab = BIS,

e a, b — JJHHEL CTOPOH Bpamlalomieica paMKM.
Ecmu N Burkos, TO

M, =NBIS.

Cuna Jlopenuya

Cuna Jloperna — cuiuaa, geficTeymiolas Ha Jsuxcywyioca 3aps-
JCeHHYI0 YaCTHILY B MArHUTHOM IIOJIE.

Cunsr JlopeHnma M Amiiepa CO3JZal0TCA MATHMTHBIM II0JIeM, HO
cuna JlopeHmna pe#icTByer Ha ORHY dYacTHIy, a cuja Ammepa Ha

3NeKTPUUECKUIH TOK, T. €. IOTOK 3apPAKeHHBIX JaCTHIL:
F = F, Bllsina _ BqnvSlsina
N nv nlS

Mogyns cunsl Jlopeana: F, = guBsina.




[image: image9.png]Hanpapiaeane cuikl JIopeHna oupejesigerca O npasuay Jaeeoil

pyxu: .

1) dYermpe najblia PACHONOKHUTH 110 HAIIPABJIEHHIO CKOPOCTH II0-
JIOXKUTENBHO 3apsKeHHOM YacTulh (A OTPHIATEebHOR Uac-
THUIE MEHsIEM HAIIpaBJIeHMe PYKH Ha IIPOTHBOMOJIONKHOE);

2) BEeKTOp MATHATHOM MHAYKIIUH BXORXHUT B JIAJOHb;

3) Gonbmoit majern yxadcer HalpaBJleHue CUihl JlopeHna.

3apakeHHas YacTMIAa B MarHMTHOM moJje. B marmuTsoM mose
Ha YacTuny nedcrByer cuja JlopeHma. XapaKTep ABMXKeHUS 3aBH-
CHUT OT HATPABJIEHHA CKOPOCTM YACTHIHI M BEKTOPA MATHUTHOH HH-
AYKIMHA.

1. Ecoin CKOPOCTH 3apsAXKEeHHOH YaCTHUIIHI IAapajjie/IbHA BEKTOPY
MAarHUTHOM MHIYKI[MH (6 I 1§) , T0o sina =0. CnenoBarensbHo, cuia

JlopeHnIa M yCKODeHHe paBHBI HyJio. J[BUKeHHMe YACTHIH PaBHO-
MepHOe ¥ IPAMOJIMHeIHoe.

2. Ecau CcKOpPOCTh 3apAKeHHON uYACTHUILI IepPHeHAUKYJISpHa
BEKTOPY MArHUTHOM HMHIYKIUHN (iJ’ 1 B), TOo cuna JlopeHna «3akpy-
YHBaeT» YACTHUILY, COODIINaeT el IMEeHTPOCTPEeMHUTENLHOEe YCKOpPEeHHe.

IIpoucxonanT ABUIKEeHHE IO OKPYIKHOCTU € IIOCTOSAHHOM 110 MOIYJIIO
CKOPOCTBIO.

3. Ecaim CKOpPOCTH 3apsisKeHHOM YacTHMIEI U HAINPABJIEHa HOJ YI-

JIOM O K BEKTOPY MarsuTHON MHAYKUMUH B, TO 3apsayKeHHasa dac-
THUIA JBUMKETCA II0 CIIHpAaJIu.

Paamuyc companu: R = mysina .
gB
2nmuvcosa

IMar coupamm: h = —————,
gB




[image: image10.png]Cpannenne JIEKTPHYECKOro H MArHUTHOTO moJaeit:

daeKTpocraTuyeckoe | Buxpesnoe saexrpu- MarauTHOE HOJe
noae Yeckoe HoJje
Onpenenenue
Cpena, uepes KOTO- Cpena, uepes KoTO- Cpegna, yepes Ko-
pyio mepenaercs pyio mepegaercs TOPYIO IIepefaeT-

3JIEKTPUUECKOE 3JIeKTPHUYECKOoe cA MarHUTHOE
B3auMOieiicTBHE B3amMOAeHCTBHE B3aKMOJeHCTBHE

T'me BozEuKaeT?

B npocTpaucTBe BO- Ilopoxkpaercs mepe- B npocTpaHcTBe
KPYr' HEMOABUKHOTO | MEHHBIM MATHUTHBIM | BOKDYT ABHXKY-
sapsaga moJjieM MAXCA 3apAAOB

Kak o6mapyxuts?

Ilo geiicTBHIO Ha Ilo peficTBHIO Ha Ilo geiicTBHIO Ha
npPoOHBIH HeNMOABHUK- | MPOOHBIN HEMOABHMIK- | ABHIKYINUHCA 3a-
HBI! 9eKTPUYECKHH | HBIN DJIEKTPUYECKHN | PAX HJIM Ha MAar-

3apAxn 3apsan HHTHYIO CTPEJIKY

O0nue CBOMCTBA: IIOJISA MaTEPHAJIBHEI, HEIIPEPHIBHO
pacopefiesIeHbl B IPOCTPAHCTBE

CuioBas XapaKTepPHCTHEA

HanpakeHHOCTH HanpsasxeHHOCTH BexTop Maruur-
9NEKTPHUYECKOTO IO- | BJJIEKTPHUYECKOro II0- HOM MHAYVKIIHH

na E aa E B

Cuiaossle TMEMH

CuJioBbI€ JIWHHAH HAa- CuiioBble JIUHUH Cusosble JNHAHU
YMHAIOTCA HA MOJIO- 3aMKHYTHI 3aMKHYTHI
JKATEJBHBIX 3aPAAax
. ¥ 3aKaHYMBAIOTCS HA
OTPHIATEILHBIX

XapaxTep moasa

IloTeHmmanbHO, T.€. Buxpesoe, T.e. pa- Buxpesoe, T.€.
pabora He 3aBHCHT OT 6ora moJs mo pabora oy mo

BHJA TPDAGKTODHH W IO | 3aMKHYTOMY KOH- | 3aMKHYTOMY KOH-
3aMKHYTOMY KOHTYPY | TYPy He paBHa Hy- Typy He paBHa
paBHa HYJIO JI10 HYJIIO

B npupoje cyiecTByeT eAUHOE 3JEKTPOMArHUTHOE IMOJIE.




[image: image11.png]Sapmlcelmaa YacTHIA B JJIEKTPpHYECKOM M MArHMTHOM ITOJNAX:

_ JJIeKTPHUECKOoe Mo MarauTaoe moxe

OJeKkTpUUeCKAA CHJIA MarauTHasa cujia
(cuna Kymnona): (cuna JlopeHma):

FK=qE=q;] Fn=qus1?a-

YckopeHue TaHreEnUAIbHOE HopmansHOE
M ero Ha- YCKOpeHHe: YCKODeHHe:
npasJieHUe

ITosxnoe ye-
KOpeHue





[image: image12.png]MaruuTHbIe CBOMCTBA BelllecTs

Kak IoKa3sBaeT OMbET, HPUTATHEAIONAs CIIOCOGHOCTD
5JIeKTPOMArHuTa (MIMHAPUIECKOH KaTyIIKK) CHIb-
HO BO3DacTaeT, €CJIH NIOMECTUTD B KaTyIIKy cepiey-
HHK M3 JXeJie3a, HUKeJisl HIH JKeJle30CoAepKamux
ci1aBoB (eppomaznemuxu). JpyrviMu €J10BaMH, MO-
IyJib BEKTOpa MarHUTHOM MHAYKIMH IOJIS 3JIEKTPO-
MmarauTa cuwibHO (B 2 — 1000 pas) ysennumBaeTcs.
Jlpyrue MaTepuajbl MEHAIOT 3TO MOJie He3HAYUTe b~
Ho (napamaznemuxu) WK axe YMEHBIIAIOT ero (Ou-
aMAZHEMUKU).

370 MOXHO OOBSACHATD T€M, YTO K MATHUTHOMY TIOJIIO
caMoii KaTyIIKH 100aBJisieTcs noJie, BO3HUKAIOIIee 33
CYeT B3aUMOJIEHCTBHSA MaTepHaJa CEpAeYHIKa U Mar-
HHMTHOTO NoJist KaTymky. CTepkeHb BHYTPH KaTyIIKH




[image: image13.png]CTAHOBMTCS MATHHTOM, TIOJIOC KOTOPOTO COBIAJIAET C
IIOJIIOCOM KaTYLIKH WM MPOTHBOIOJIOXKEH emy. yc-
TOTa JIMHUI MarHUWTHON MHAYKIHHU Yy MIOBEPXHOCTH
CTEPXKH:A M BHYTPH HErO COBTIARAIOT, HO3TOMY MOYKHO
CPaBHUBaTb MOZIYJiH BEKTOPa MarHMTHON UHAYKIUH

II0JisE B MaTepuaJjie CTEPXKHSI B ¥ BHEIIHETO I10JIsA BO ,

KOTOpoe 6BLIO B KaTyuiKe (B BAKyyMe) U IIPHBEJO K

H3MEeHEHHMIO CBOMCTB BemecTsa. B kayectse «cepaeu-
HHKa» MOJXET BBICTYTIATh M LWINHAD, 3allOJIHEeHHbII
rasoM WM KHAKOCTBIO.

MarnuTHas TPOHUIIAeMOCTD u (He IIyTaTb € Wo) TIOKa-
3bIBaeT, BO CKOJIBKO Pa3 MOZYyJib BEKTOPa MaTHUTHO!
MHIYKIK B B BelecTBe OTIMYAETCS OT MOZYJISI BEK-
TOpa MaTHUTHO# MHIYKIMM B Bakkyme B, :
B

H= B, -
M3 3T0T0 CTAHOBHTCS IIOHSTHO, KAK MOYKHO HU3MEepATh
3Ty BeJINYMHY.

Hns deppomarneTnxoB >1 (k06anbT, HUKENb, UX
HEKOTOPHIE CEJIABbI'M OKHCJIbI), A5 IAPAMarHETHKOB
p=>1 (aomMunmii, 00BO, IIATHHA, KUCJIOPOJI, TlePMaH-
raHaT KaJIus U T. [1.), A1 THaMardeTHkos U<1 (mezp,
CBHHel, 30JI0T0, BO/Ia, aLleTOH, BOAOPO/ H T. 11.)

)kecrxne W MArkue ¢eppoMarHeTuku

Onu nosyuniu coe HazBaHue Graronapsi TOMy, 4TO
¥ ©AHUX MaTepHA/IOB HAMATHMYMBAHHE ¥ PasM HY-
YUBAaHHKE IIPH MI3MEHEHUH BHENIHETO MArHUTHOTO ITOJISt
HPOMCXOAUT GEICTPO, APYIHE K€ OCTAIOTCS B (AMAT-
HUYEHHOM COCTOSIHMM JIOJIFO, ¥ MOTYT GBITh pa3Mar-
HUYEHbI TOJIBKO NPH MPUJIOXKEHHN CHIBHOIO IPOTH-
BOTIOJIOXKHO HANPABJIEHHOT0 MATHUTHOTO TIOJIS.

Kectxue peppoMarHeTHKy NCIIOIB3YIOTCS 151 H3L0-
TOBJIEHMS] TIOCTOSTHHBIX MarHUTOB K 3allOMMHAIOIHX
YCTPOMCTB (MarHUTO(OHHBIE JIEHTBI; AKEeCTKUE IMCKH
KOMIIBIOTEPOB H T.IL. )

3aBHCHMOCTD MarHUTHbIX cnoucm
BelecTBa OT TeMNepaTypbl

HaMirHIYeHHOCTD BenecTB 06bsACHSETCS yropsizio-
YeHHOCThbIO MArHUTHBIX IIOJIEH, CO3/1aBAEMBIX 3JIEKT-
POHaMH, BXOZAIMMH B COCTaB Jitoboro aroma. Ecte-
CTBEHHO, TaKasi yIOPS0YEHHOCTh HAPYIIaeTCs M3-3a
Xa0THYeCKOro TEIJIOBOTO ABUMKEHHSI ATOMOB M MOJIe-
KyJL. HOSTOMy HaMarHMYEeHHOCTD BCEX TeJI C TEMIIEpa-
Typoii yOmiBaetr. OcobenHo CHJIHHBIA CKa4OK NPOHC-
XOIUT y (eppoMarHeTHKoB, KOTOpbie IpU HEKOTOPOi
TeMniepatype (Touka Kriopu) nepexonst us ¢peppomar-
HETHKOB B IIapaMarHeTHUKH.




[image: image14.png]CTAHOBMTCS MATHHTOM, TIOJIOC KOTOPOTO COBIAJIAET C
IIOJIIOCOM KaTYLIKH WM MPOTHBOIOJIOXKEH emy. yc-
TOTa JIMHUI MarHUWTHON MHAYKIHHU Yy MIOBEPXHOCTH
CTEPXKH:A M BHYTPH HErO COBTIARAIOT, HO3TOMY MOYKHO
CPaBHUBaTb MOZIYJiH BEKTOPa MarHMTHON UHAYKIUH

II0JisE B MaTepuaJjie CTEPXKHSI B ¥ BHEIIHETO I10JIsA BO ,

KOTOpoe 6BLIO B KaTyuiKe (B BAKyyMe) U IIPHBEJO K

H3MEeHEHHMIO CBOMCTB BemecTsa. B kayectse «cepaeu-
HHKa» MOJXET BBICTYTIATh M LWINHAD, 3allOJIHEeHHbII
rasoM WM KHAKOCTBIO.

MarnuTHas TPOHUIIAeMOCTD u (He IIyTaTb € Wo) TIOKa-
3bIBaeT, BO CKOJIBKO Pa3 MOZYyJib BEKTOPa MaTHUTHO!
MHIYKIK B B BelecTBe OTIMYAETCS OT MOZYJISI BEK-
TOpa MaTHUTHO# MHIYKIMM B Bakkyme B, :
B

H= B, -
M3 3T0T0 CTAHOBHTCS IIOHSTHO, KAK MOYKHO HU3MEepATh
3Ty BeJINYMHY.

Hns deppomarneTnxoB >1 (k06anbT, HUKENb, UX
HEKOTOPHIE CEJIABbI'M OKHCJIbI), A5 IAPAMarHETHKOB
p=>1 (aomMunmii, 00BO, IIATHHA, KUCJIOPOJI, TlePMaH-
raHaT KaJIus U T. [1.), A1 THaMardeTHkos U<1 (mezp,
CBHHel, 30JI0T0, BO/Ia, aLleTOH, BOAOPO/ H T. 11.)

)kecrxne W MArkue ¢eppoMarHeTuku

Onu nosyuniu coe HazBaHue Graronapsi TOMy, 4TO
¥ ©AHUX MaTepHA/IOB HAMATHMYMBAHHE ¥ PasM HY-
YUBAaHHKE IIPH MI3MEHEHUH BHENIHETO MArHUTHOTO ITOJISt
HPOMCXOAUT GEICTPO, APYIHE K€ OCTAIOTCS B (AMAT-
HUYEHHOM COCTOSIHMM JIOJIFO, ¥ MOTYT GBITh pa3Mar-
HUYEHbI TOJIBKO NPH MPUJIOXKEHHN CHIBHOIO IPOTH-
BOTIOJIOXKHO HANPABJIEHHOT0 MATHUTHOTO TIOJIS.

Kectxue peppoMarHeTHKy NCIIOIB3YIOTCS 151 H3L0-
TOBJIEHMS] TIOCTOSTHHBIX MarHUTOB K 3allOMMHAIOIHX
YCTPOMCTB (MarHUTO(OHHBIE JIEHTBI; AKEeCTKUE IMCKH
KOMIIBIOTEPOB H T.IL. )

3aBHCHMOCTD MarHUTHbIX cnoucm
BelecTBa OT TeMNepaTypbl

HaMirHIYeHHOCTD BenecTB 06bsACHSETCS yropsizio-
YeHHOCThbIO MArHUTHBIX IIOJIEH, CO3/1aBAEMBIX 3JIEKT-
POHaMH, BXOZAIMMH B COCTaB Jitoboro aroma. Ecte-
CTBEHHO, TaKasi yIOPS0YEHHOCTh HAPYIIaeTCs M3-3a
Xa0THYeCKOro TEIJIOBOTO ABUMKEHHSI ATOMOB M MOJIe-
KyJL. HOSTOMy HaMarHMYEeHHOCTD BCEX TeJI C TEMIIEpa-
Typoii yOmiBaetr. OcobenHo CHJIHHBIA CKa4OK NPOHC-
XOIUT y (eppoMarHeTHKoB, KOTOpbie IpU HEKOTOPOi
TeMniepatype (Touka Kriopu) nepexonst us ¢peppomar-
HETHKOB B IIapaMarHeTHUKH.
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A2,

Baaumopgeiictsue Mariutor. Marautaoe noJe.
HHAyKINSA MarHUTHOIO MOJA

HamnpasJieHne BeKTopa HHAYKIIAY MACHUTHOTO HOJS B JAaH-
HOM TOYKE MPOCTPAHCTBA COBIILAAeT C HANpPABJEHMEM

1) cunbl, peiicTByIOIIEli HA HENOABHyKHBLIH 3apfAfl B 3TOM
TOUYKeE

2) cuabl, peiicTByoloed Ha ABMKYIOMICA 3apAa B 3TOH
TOUKe

3) ceBepHOro MOJIOCA MATHHMTHOI CTPEJKH, MOMEI{eHHOii B
3Ty TOIKY

4) I0KHOTO IMOJIIOCA MATHUTHOHM CTPEJKH, MOMEUIeHHOH B
3Ty TOYKY

Ha pucyHke msobpakeH NPOBOSHUK, 4Yepe3d KOTO- ?

pbIf HaeT 3NeKTpuuecKuil Toxk. Hanpasnenue ToKa (5

ykasaHo cTpenkoii. Kak Hanpasiien BeKTOp MArfuT-

HOll MHAYKNHU B Touke C? T
.

1) B mnockocTu ueprexxa T

2) Ot "Hac nepneEAMKYJSPHO MJIOCKOCTH uepTesxa ®
3) K HaM mepneBAUKYJISIPHO TLJIOCKOCTH uepTexka @
4) BexTOop MarHuTHON MHAYKIMH B TOuKe C paBeH HYJIIO
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Ad.

JIEKTPOMarHuT NnpejcTaBiifgeT co0oii MenHBbIM NMpoOBOH, HA-
MOTaHHBIM Ha cTanbHoi cepaeuHuk. I[Ipu cune Ttoka I B
cepAeYHHKE 3JIEKTPOMATrHUT YAEPIKUBAET TM'MPIO MACCOii m.
Jlna yBenmueHMsT MacChl yAep»KHBAeMOro rpysa cjeayert,
e MeHsas POPMEI cepAeUHHUKA:

1) yMeHBIINTL YUCIIO BHTKOB

2) yBeJIMYUTH CUJIY TOKAa

3) 3aMeHHTH CTANbHOH CepAeYHMK HA MeAHbIH

4) u3MeHUTh HampaBJIeHe HAMOTKHU NPOBOJAA Ha CePAEIHUK

MakcuMaibHasg CHJa, AeiCTBYIOUasi B OJHOPOAHOM Mar-
HUTHOM IloJie Ha OpPOBOJHUK ¢ TOKOM anuHoit 10 cM paBHa
0,02 H. Cuna tora parHa 8 A. Moaynb BeKTOpa MarHUT-
A0l MHAYKIMM 3TOr0 MOJIA paBeH

1) 0,00025 Tx 2) 0,025 Tn 3) 0,16 Tn 4) 1,6 Tn
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A6.

Cuna Amnepa

Kax B3auMOAeiiCTBYIOT ABA MAapaJUIe]bHbIX APYr APYry Mpo-
BOJIHUKA, €CJIN B IIEPBOM CJIyYae 3JIeKTPMUYECKHII TOK B HUX
AAeT B OHOM HaNpapJIeHUH, a BO BTOPOM CJiyyae — B Ipo-
THBOMOJIOIKHBIX HanpapjeHNuAX?

1) B ofoux cayuasx npuUTArUBalOTCA APYr K Apyry

2) B oboux cayuasx oTTaIKHBAIOTCH APYT OT Apyra

3) B mepBoM ciyyae MPUTSArMBAIOTCA, & BO BTOPOM CJydae
OTTaJIKMBAIOTCA APYr OT ApPyTra

4) B nepsoM cnyuyae OTTAJKUBAIOTCA, & BO BTOPOM cJlydae
OPUTATHBAIOTCA APYr K Apyry

B omHOpOAHOM MarHMTHOM MOJle B IUIOCKOCTH €r0 CHJIOBBIX
JMHWH HaXoAMTCsS paMKa, N0 KOTOpoit maer TOK (pHc.).
Cuna, peficTByioniafd Ha HMXKHIOIO CTOPOHY PaMKH, Halpap-
JieHa

1) BHH3
2) BBEpx
3) u3 MJIOCKOCTH JIMCTA Ha Hac © o
4) B NJNOCKOCTh JHCTa OT Hac ® B
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A9.

A10. B kamepe mpubopa c€031aHO MATrHUTHOE

I sponoinig, pPaciloNoXeHHbI B OJJHOPOAHOM MATHHT
wosm noae o yrioM 307 K HanpaBJeHUIO JHUHUINT MATHHT
nol HIAYKUWAH, geicTtByeT cuia F. Ecau yBenn4YHTh 3707
vion B 3 pa3a, TO Ha OPOBOAHUK OyZeT AeiicTBOBATL CH4,
pasBHasA

1o 2) g 3) 2F 4) 3F

Yuactox npoBogHuKa AnHHOH 20 ¢cM HaxXxoZWUTCSA B MArEUT
HOM noje uHayKnueil 50 mMmTn. Cuna 3/eKTPHUUECKOTO TO
Ka, MAYIIero no ONpoBOAHUKY, paBHa 5 A. Kakoe nmepeme
IeHHe COBEPIIUT NPOBOJAHMK B HaNpPaBJEeHUH OEHUCTBHH
cusbl Amnepa, ecnau pabora aroii cunsl pasra 0,005 Hx?
I[IpoBOAHHK paCIOJIOXKEH NMEePHeHAUKYJISIPHO JUHUAM Mar
HUTHOK HWHAYKIOHH.

1) 0,0001 M 2)0,1m 3) 0,01 M 4) 10 ™

Cuia Jlopenna

Kakasa ¢dopmysa cOOTBETCTBYET BBIPAIKEHUIO AJST MOAYJA
cunsl Jloperma?
1) F=qE
2) F = quBsina
sy r=_1_ 9%
4“80 r2
4) F = IBisina

[10J1€, HANPABJIEHHOE TaK, KAK MOKA3aHO
Ha PHCYHKe (neplneHANKYJIAPHO ILIOCKO-
CTH pUicYHKa K HaMm). B npuGop siaeratot
C OAMHAKOBLIMH CKODOCTSIMH pa3HbIe
94CTULBI, HABASIOIHECA NPOAYKTAMM
PasIMYHBIX SHAEPHBIX peaknHil (3jek-
TPOHBKI _(l)e, MO3UTPOHBI +',’e, NPOTOHLI
} P, HENTDOHBI (l,n, O -4YaCTHI B ;He u y-
KBaHTHI). [Io3nTpoH monazaer Ha 3KpaH
B TOYKe

1)1 2) 2 3)5 4) 4
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[image: image20.png]All. JIpa mepBOHAYANBLHO MOKOSIIMXCSH 3JEKTPOHA YCKOPSAIOT-

CA B 3JIGKTPHUYECKOM II0Jjie: MEPBLIif B MOJie ¢ PA3HOCTHIO
noteHnuanoB U, sropoit — 4U. YcKopuBHINECS 3JI€KTPO-
Hbl NONAJal0T B OAHOPOAHOE MATHHUTHOE MoJie, JUHUM HMH-
AVKOHH KOTOPOro MepHNeHANKYJIAPHBI CKOPOCTH JBH3IKe-
HUA 3JeKTpoHOB. OTHOmeEHUe pajNyCOB KPHBU3HBI Tpa-
eKTOpHMI MIepBOro M BTOPOro 3/IeKTPOHOB B MATHUTHOM
noJie paBHO

1 1 V2
E 2) - = 4)
> )3 9% ) V2

ONeKTPOH ABMYKETCS B BaKyyMe co ckopoctbio 10° m/c B
OJHOPOAHOM MArHHTHOM noje wHAyknueir 0,1 Tn. Yemy
paBHa CHJa, ACUCTBYIOINAA HA 3JIEKTPOH, €CNM yroj MeiK-
AY CKOPOCTBHIO 3JIEKTPOHA M JIMHUAMHM MArHETHON HHAVK-
ouu pased 307

Oreer ymHOXkbTe Ha 10'° u okpyraure pesyabTaT A0 Ie-
JBIX.

B2. 3neKTpoH BJieTesl B ORHOPOAHOE MArHWT- E

B3.

Hoe none uHAyKnueir B=8-10"° Tx b U
TaK, KAK NOKa3aHO Ha pUcYHKe. Ye-
pe3 KaxKoe MHHMMAJbHOEe BpeMsA
3JICKTPOH BHOBb OKaXXeTCA B TOYKe
a? OTBeT OKpyrJuTe A0 ABYX 3HAYA-
mux nudp, ymrOkbTe Ha 109, mo-
JYYeHHOe YMCJIO 3anumuTte B OJIaHK
OTBETOB.

c a

SNeKTPOH ABMIKETCA B OAHOPOAHOM MATHMTHOM IIOJie WH-
aykoueit B mo Kpyrosoit opbute paguycom R=6-10"* m.
3HayeHKWe MMITYJILCA 3JIEKTPOHA pPaBHO p =4,8 - 107% kr -M/C.
Yemy paBHA HHAYKOUA B mMarsuTHOro noins?




