[Mpe3eHTaums onga cTygeHToB 3a04HOW hopMbl 0ByyeHns K niabopaTtopHbiM paboTam:

Ne 31 «OnpeneneHne ropu3oHTanbHOM COCTaBAAKLWEN MAarHATHOIrO nNonsa 3emMnu»*
Ne 32 «OnpeneneHne yoenbHOro 3apsiia 9NeKTpoHa No OTKNOHEHUIO B MarHUTHOM
none 3emMnun»**

noaroTtoBsieHa no Mmarepuanam MeTogndecknx nocobun nog aBTOPCTBOM:

* Ynubucosa A.l., Kayposon J1.H., Wyctposon O.I1.
** bonotosa b.b., Kayposown J1.H.
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[MnaHeTa 3emnsa co3gaeTt BOKpYr cebs MarHUTHoe
none, KOTopoe obHapy>xMBaeTcH Mo AeNCTBUIO Ha
MarHUTHYyto cTpenky. CBouM ceBepHbIM KOHLIOM
cTperika ykasblBaeT HanpasneHune Ha KOXHbIN
MarHUTHbIN NOMC (S), KOTOPbI HAXOANTCA B
CeBepHoM nonywapun. CeBepHbIN MarHUTHbIN
nontoc (N) HaxoguTtcsa B KOXKHOM nonyLiapum.

Byksamun C 1 KO Ha pucyHke 0603HaYeHbI
CeBepHbIn 1 KOXHbIV reorpaduyeckue nontoca.

BBeneHune. MarHuTtHOoe none 3emnu

[MonoXeHne MarHUTHbIX U reorpadn4eckmx
NontoCcoB He coBnagaet, bonee Toro,
HabnogaeTcsa HenpepbIBHbIN Apend
MarHuUTHbIX NOMCOB.

Ha pucyHke nokasaH gpend KOxHoro
MarHMTHoro nontoca 3a nocnegHue 400 ner.



NMpupoaa marHMTHOro nonsa 3emMnu

XOTH reoMarHUTHOE nosie MMeEET JOBOMbHO
CMNOXHYIO CTPYKTYpY, B NEPBOM
NPUONMKEHNN €ro MOXHO
annpoKCMMMPOBAaTb MNOfIEM MOIOCOBOr0O
MarHuTa, NOMeLLLEHHOrO B LeHTpe 3emnu
(3KBMBaANEHTHOro MarHUTHOIO ANNOSS).




JNIVHUM NHAYKUMKM MarHUTHoro nons 3emnu

//wocrox _

IL1ockoCTh

MAarHHTHOIO 3
MepHHAHA Ha3blBAeTCA Ma2HUMHbIM HaKJIOHeHuUeM.

Mpwn N3y4eHU MarHUTHOro Nnonst 3eMnu PerncTpupyroT

3Ha4YeHns ropnsoHTarnbHou B ;- 1 BepTuKanbHoOm B ;5
COCTaBNAKLLMX MAarHUTHON MHAYKLUNN 3EMIIN.

MarHUTHbIA

=~ | MepuanaH
3r|

Fopm30HTaana;| COCTaBIAaoLada HarnpaereHa no 5
|

MarHUTHOMY Mepuamany, Ha KOXXHbIM MarHMTHbBIW NOSOC,
a BepTuKarbHas — K LeHTpy 3emMnu
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JNlabopaTopHaa pabota Ne 31
«OnpepeneHne ropnsoHTaribHOM COCTaBNAKOLWEN MarHUTHOro Nona 3eMsnn»

Llenbto AaHHOM paboThl ABNSETCA onpeaeneHne ropu3oHTanbHon CocTaBngioLLen
MarHuTHoro nong 3emnu

OOuvH 13 METOO0B ONpPeaAeneHns FopU3oHTarnbHOW COCTaBMALLEN OCHOBAH Ha B3aMMOAENCTBUN
MarHUTHOro Nonst 3eMnn 1 MarHUTHOTO NMOns, CO34aBaeMOro KONbLIEBbIM MPOBOAHNKOM C TOKOM.

B cooTtBeTcTBUM C NPUHUUMNOM Cynepro3nunmn, ropn3oHTalribHasd COCTaBJIAOLLAA BEKTOPA MarHUTHoOM
MHOYKUNN pe3YJIbTUPYoLWero MarHMTHOro rnoJsid paBHa. B,— = B3,- + B| , rae

B,— — UHAOYKUUA pe3yribTupyrowero MarHMTHOro norss;
B3,-— rOpn3oHTaribHasa COCTaBIIAOLLaA MarHUTHoOM MHOYKUWNN NnoJiA 3emnu;

B, — MarHuMTHasa nHOyKUMS Nons KpyroBoro ToKa.
Ecnu nnockocTb KpyroBoro Toka ycTaHOBUTL Tak, YTOObI HanpasneHne MarHUTHOro nons B,, cozaaHHoro
M, BbINO NepPNeHaNKYNSPHO HanpPaBNeHN0 ropnU3oHTanbHOM COCTaBMAOLLEA MAarHUTHOrO Nons 3emnu
B, TO HanpaBsreHne pesynsTupyloLero Bektopa B OyaeTt coctasnsaTh yron OL ¢ HanpasreHnem B ;.
MNpun atom tgol =B,/ B, .




OnpepeneHne ropM3oHTaNIbHOM COCTaBNAKOLWEN MarHUTHOro nona 3eMmnu

BUj (371€Ch @ — yroi Mexay Bektopamu dl u 1):
Idl sin &
gB, - toldIsin @ 2)
4rr
BennyrHa MHIYKIIMA MAarHATHOTO IMOJIS B IICHTPE KOJBIICBOIO MPOBOJHUKA paguyca R

HaXOJIUTCS UHTETPUPOBAHUEM (POPMYIIBI (2) C yUETOM TOTO, UTO YIOJI & PaBEH % :
2z 2z
Idl I I
B, =[dB, = [70 7 = Fo' [dl=20 3)
o 4R AaRT ¢ 2R
Ecnu anexkTpuyeckuii TOK TEYEeT MO KOJIBLEBOMY MPOBOJHHUKY, COCTOSAIEMY M3 N
BUTKOB, TO €M0 MarHUTHOE T0JI€ BO3PACTAET B N pas.

B, = *oI" @)
2R
Torma 3HaYeHHE TOPU30HTATIBHOW COCTABJISIFOIICH WHIYKIIMA MarHWTHOTO TOJsI 3€MIIH
OmpeaenseTcs Kak:
_ B, _ Hol -1
tgaa 2R -tga
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OnuncaHne yctaHOBKM

pacnonoXeH KoMnac ¢ MarHUTHOW CTPESKOn 1
KPYroBOW LLIKanou

3neKTqueCKa;| cxemMa SKCHepMMeHTaﬂbHOIZ YCTaHOBKW:

&)~
e MCTOYHUK TOKa 2‘—*@_

T-I TaHreHc-raribBaHOMETP
C MarHUTHas CTperka
R
MA MUNNnamMnepMeTp .
R peocTtar I } e
K BbIKNKYaresb | K




I'Iop;lp,ox BbINOJIHEHUA paGOTbI

Heobxoanumo YCTaHOBUTb KOnbLEBOM KapKaC TaHreHc-raJibBaHOMeETpPa Tak, YTOOLI
MarHMTHaa CTpernka pacnorararnacb B ero BepTMKaﬂbHOﬁ NJIOCKOCTN U COEANHUTD
np|/|6opb| Nno cxeme, Hpe,EI,CTaBﬂeHHOIZ Ha . npl/l 9TOM OBWXOK peocCTaTta

YCTaHaBJTIMBAETCA Tak, YTOOBbI conpoTuserieHne peoctarta ObINIO MakcUManbHbIM.

[Tocne npoBepkn cxembl NabopaHTOM BKITHOMAETCS TOK U U3MEPSAETCS yrorl
OTKITOHEHUSA MarHUTHOW CTPESIKN OTHOCUTENBHO CBOENO NepBoHavanbHOro
nonoXxeHusi. laHHoe n3mepeHust NPOBOANTCA HE MEHEeE NATU pa3s Ana pasnnuyHbIX
3HA4YEeHUN CUnbl TOKAa.

3aTeM N3MEHEHNEM MONAPHOCTU NOAKITHYEHNA NCTOYHUKA TOKa MEHSIETCS
HanpaBfieHMe NPOXOXAEeHUS TOKa B TaHreHc-rafibBaHOMETpPe Ha NPOTUBOMNONOXHOE
N NPOBOOATCH U3MEPEHUS YITIOB OTKIOHEHUS CTPESIKN NpU TeX Xe 3HaYEeHUAX CUIbl
TOKa, YTO U B NepBOU Cepmn N3MepeHun.

[anee HaxopATca cpegHue 3Ha4yeHne YrroB OTKIOHEHUA Npyu OANHAKOBOW cune
TOKa U BblYUCNAIOTCA 3HaYeHUA B -1 Ha-.

Pe3ynbTaThl UI3MEepeHuin 1 BbIYUCIIEHU 3anucbkiBatoTca B Tabnuuy. OueHnBaeTcs
MOrpeLLUHOCTb Pe3ynbTaToB.



B naHHoM paboTe NorpelHoCcTb U3BMEPEHUST COCTaBISAOT:

AR =0.1 cwm;

An = 10 BUTKOB,;
Ao = 1°=0.017 pag;

Krnacc TOYHOCTU MunnuamMmnepmetpa 1.5.

#
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3 4
paguyc KaTyllKu yrosn noBopota
R, cm| AR, cm o, pag
7.5 0.1 0.785

OTHocuTenbHas. NorpewwHocTb, %

OTHOCUTeNbHbIW BKNaA OWn60oK V|3Mepe|-|m7| B 06I.l.lyl0 norpewHoCTb onpegerieHnA BeJNIN4nUHbI
ropusoHTaanoﬁ COCTaBnAOLWEn MarHUTHOro nona 3emnu

34% 01

m2
o3
0o4

14% 10%

11




KOHTpOsbHble BONPOCHI

5. Kakou popmynon onpegensierca HanpsXKeHHOCTb MarHUTHOro MNosis B
LleHTpe KONbLEeBOro npoBoAHUKa?

6. B kakux eanHuuax B cucteme CU nsmepsiorca sektopa B u H ?
7. BbiBegnte popmynbl norpeLliHocTen ansd BennivH B ;- v Ha
8. Onuwwnte meton onpeneneHnsa aHavyeHun B ;- v Ham
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roe vV — BEKTOP CKOPOCTMU 3neKkTpoHa, a B — MHOYKUNA MarHMTHOIO Mos4. HanpaBneHMe CuUnbl J'IopeHu,a
onpenendeTca npaBuiom nesou PYKM Ona NorioXuTerbHbIX 3ap4a0oB, U NpaBuiiom npaBon PpyKkn anda
oTpuuaTesibHbIX. Ecnun BeKTopa v n B BsaumHO nepneHankyndapHbl, TO 3apAXeHHaa YacTtuua nog

AencTBUEM curbl JlopeHua ABMKETCS MO OKPYXKHOCTMU:

Y

M,
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——=eU, OTKyJa HaXOJuM — = ., .
2 m B°R

B nanHOI paboTe JIEKTPOHBI YCKOPSIOTCS B JJIEKTPOHHO-TTY4EBOM TPyOKe, a MAarHUTHBIM

MOJIEM, JICUCTBYIOIIUM Ha HUX, SBJISIETCS MArHUTHOE T0JI€ 3€MJIH.

Pannyc R MOXHO BbIpa3uTh U3 TEOMETPUUECKHUX MAPAMETPOB AIEKTPOHHO-TYYEBOM TPYOKHU U

HaO0I10/1aeMOM BETMYMHBI OTKIIOHEHUS AJIEKTPOHOB MATHUTHBIM MOJIEM 3€MJIH:
|2
=g
rine | — paccrosiHue OT AIIEKTPOHHOHN MYITKH JI0 KpaHa, a S — OTKJIIOHCHHE ISTHA HA DKPaHEe
OT LIEHTPAJILHOT'O MOJIOXKEHHUS. YUuThiBasi, 4To B=uuoH, MoxHO 3anucath OKOHUATEIbHBIH
pE3ybTaT:

e 85U

m u HA
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Ha pucyHkax nokasaHbl cxemaTnieckoe yCTPONUCTBO 1 cboTorpadums anekTpoHHO-ny4YeBon Tpyoku (OJ1T).
OHa cocTouT 13 3MeKTPOHHON NyLLUKKX (BblAeneHa NyHKTUPOM), OTKNoHsoWwmx nnactnH C, n C, (Kkotopble He
Ncnonb3yTcs B AaHHOM paboTte) u dortoopecumpyroLLero akpaHa 3.

ONeKTPOHHOM NYLLKOW Ha3blBaeTCcs YacTb TPYOKK, AatoLas nyvyoK YCKOPEHHbIX 3f1IEKTPOHOB. B ee cocTas
BxoaaT: katog (K), nogorpeBaemMbli HATbIO Hakana (H), aBnaiowmnca NCTOMHUKOM 351EKTPOHOB;
MeTannnmyeckun umnnugp M ¢ otpuuaTtenbHbIM NO OTHOLLEHUIO K KaTogy NoTeHUManom, peryrmpyroLmnm
KONMYECTBO 3NEKTPOHOB, ABWXKYLLUXCH K 3KpaHy; NnepBbin (pokycupytoLmin) aHog A; 1 BTOPoWn (YCKOPSIHOLLMIA)
aHog A,, npeacTtasnsoLmne cobon UMNMHAPL! NNU OUCKU C OTBEPCTUSIMA B LIEHTPE.

Mutanne S3J1T ocylecTBNAeTCa OT BbinpAMUTens B yepes cuctemy noteHumnometpos 1,11, ;. BonstmeTp

KOHTPOIMPYET YCKopsoLLee HanpshkeHue Ha aHoge A,, KoTopoe MoXeT BbITb ycTaHoeneHo Ao 1000 ..
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Pyykamun spkocTb 1 hoKycupoBka OOBUBaIOTCA APKOro U YETKOro NATHA Ha 3KpaHe.
TpybKy cTaBAaAT NepneHAnKYnsipHO HanpaBNeHMIO TOPU30HTANTbHOM COCTaBNAOLLEN
HaMPSXKEHHOCTN MarHUTHOro nons 3emnu. B 3ToM NONoOXeHnn CMELLLEHME NMATHA OT
LeHTpa byaeT makcumManbHbIM. 1o BEpTUKaNbHOM WKane Ha akpaHe onpenensercs
nonoXeHume nsaTtHa nl.

3atem TpybKy noBopadmnsBatoT Ha 180 rpagycoB 1 HaxoOAaT NOSIOXKEHNe N2.
BenuumHa s HaxoguTcsa kak s= |[n2-nl|/2.

OnbIT NoBTOPSAETCA NATL pa3 Ans pasfMyHbIX 3Ha4eHUn HanpskeHus U. danee

BbIYMCNSAETCS YAeNbHbIA 3apsaa 9NeKTPoHa, HaXOAUTCS ero cpegHee 3HayYeHue u
MOrpeLLHOCTb ero onpeaeneHus.
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Mcnonb3yemble B faHHOM paboTe pacyeTHbIe NapaMeTpbl U
NOrpeLHOCT! U3MEePEHUST COCTaBSIOT:

| = 30+0.1 cm;
As = 0.5 mm;
H=12 0.5 Alm;

Knacc TOYHOCTU BonbTmeTpa 1.5.

#
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4. Kak 3aBUCUT CKOPOCTb 3rIeKTPOHa OT BENUYMHbBI YCKOPAIOLLErO
Hanps»keHns?

5. Pacckaxunte 06 yCTpOMUCTBE 3MEKTPOHHO-ITy4EBON TPYOKN.

6. BbiBeguTe pacyeTHyo hopmyny Ans onpeneneHns yoenbHoro sapsga
9NEKTPOHaA.
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