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OIIPEJIEJIEHUE I'OPU30OHTAJIBHOM Y BEPTUKAJIBHON
COCTABJIAIOINX UHAYKIIUA MATTHUTHOT O ITOJIA 3EMJIN

1 HEJb PABOTHBI

1. C nomompto Karymek ['enbMrosplia OHNPENEIUTb T'OPU3OHTAIBHYIO
COCTABJISIIOLLYIO BEKTOPA MHAYKIIMM MarHUTHOTO MOJISI 3€MJIH.

2. VI3MepuTh HAKJIOHEHHWE W BEPTHUKAIbHYIO COCTABIISIIONIYIO BEKTOpa
MHIYKIUYA MarHUTHOTO MOJIsL 3EMIIH.

3. Pacuér BexTOpa MHIYKIIMU MarHUTHOTO TOJIS 3EMIIH.
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4. TEOPETUYECKOE BBEJJEHUE

3emist umeer Gopmy DduMIncouga BpamieHus. Eciau  npeneOpeub ee
CIUTIOIIEHHOCThIO (Pa3HOCTh PaJWyCOB Ha 3KBATOpPE W MOJIOcax cocraBiser 21
KM), 3eMJII0 MOKHO IIPUHATH 3a 1ap. Bpamaromuiics 3eMHOU 11ap HAMarHU4eH U
o0nazaeT MarHUTHBIM MoJieM. MarHuTHOE MoJie 1apa MPaKTUYECKH COBMAAAET C
10JIEM CTEP’KHEOOpPa3HOTr0 MarHUTa WM JUIOJISA, PACIOJI0KEHHOTO B €r0 LEHTPE.
[TosTomMy 3emill0 MOXXHO paccMaTpUBaTh KaK TUTAHTCKUI MAarHuT, KOTOPbBIN
cMmelieH npumepHo Ha 400 KM OT IEHTpa IUIAaHEThl B CTOPOHY THXOro OokeaHa u
HAKJIOHEH K OCH BpalleHHs 3eMId IpuOiamsurenbHo mog yriaom 12° Touku Ha
MOBEPXHOCTHU 3€MJIM, B KOTOPBIE MPOEKTUPYETCSI OCh TAKOTO JTUIIOJS, HA3bIBAKOTCS
reOMarHUTHbIMU noJitocaMu. CiaeayeT UMeTh B BUJlY, YTO B CEBEPHOM MOIYIIAPUU
PACIIOJIOKEH KOKHBIM MAarHUTHBIN MOJIKOC, & B F0)KHOM - CEBEPHBIN.



Pucynok 1. Cxemarnieckoe n300pakeHne MarHUTHOTO TOJIST 3EMUIIH.

Ecnu monBecuth MAarHUTHYIO CTPENKY TakK, 4TOOBI OHA MOTJIa CBOOOJHO
BpalllaTbCsl BOKPYT IIEHTpa TSXKECTH, TO OHA YCTAHOBUTCS IO HaIPaBJICHUIO
KacaTeJIbHOM K CHJIOBOW JIMHWUM MAarHATHOTO TIOJNSL B JAHHOW TOYKE 3E€MIIM.
['eomMarHuTHBIE TIOJIIOCA HE COBHAAAIOT C reorpaduyeckKuMu. YToJuI MEXAy
reorpa@uyeckuM U MarHUTHBIM MEpHUJAUMaHAMU B JIOOOW TOUYKE TUIaHETHhI (KpoMe
MOJIIOCOB) Ha3bIBACTCS MacHumuvim ckioHeHuem (B). Eciu cTpenka kommaca
OTKJIOHSIETCS K BOCTOKY, TO CKJIIOHCHHE CYHUTACTCS IOJIOKUTEIbHBIM, €CIIH K
3anaay, TO OTPULIATEIbHBIM.

Crpenka, yKpemseHHas Ha BEPTUKAIBHOM  OCH, PaCHOJIOKEHHON
NEPHEHANKYIIAPHO K reorpaduueckoMy MEpUANaHy, HAKIIOHSETCS MO HEKOTOPhIM
VIJIOM K TOPU3OHTAIBHOW MOBEPXHOCTU. OTOT Yrojd MOJy4Yusd Ha3BaHUE
maenumuoeo Hakaiouwenuss (o). OHO TIONOXHUTEIBHO, €CIU CEBEPHBI KOHEI]
CTPEJIKM HampaBjeH BHYTPb 3eMJIM, U HA000pOT. BEKTOp MHIYKIIMM MAarHUTHOTO

nonst 3emin B MOXKHO Pa3NIOKHUTh Ha JIBE COCTABJISIIOIINE: TOPU3OHTAIBHYIO B 1
BepTuKaibHyo By. Ecnmu MarHuTHas cTpeika MOMET BpaIaThCsS TOJBKO BOKPYT
BEPTUKAJILHONH OCH, TO OHa OyJeT YCTaHABJIMBATHCS TOJBKO TMOJ JACHCTBHEM
TOPU30HTAIBHOM COCTABJISIONICH BEKTOpa WHIYKIIMM MarHUTHOTO MOJiS 3eMJId B
IJIOCKOCTH MArHUTHOTO MepuauaHa. [ opu3oHTalbHas cocTaBisiomias B,
MarHuTHoe ckioHeHue (B) u HakimoHeHue (0U) HA3BIBAIOTCS IIEMEHMAMU 3eMHO20
MazHemuszma.

VY CTaHOBIIEHO, UTO BCE MOKAa3aTeld 3€MHOI0 MAarHUTHOTO TOJII MOHOTOHHO
M3MEHAIOTCA U3 ToJa B TOJl, U3 CTOJEeTUs B cTojieThe. OJIHAKO MarHUTHOE TMOJie
3eMJIu MOXET U3MEHSThCA U 32 KOPOTKOE BPEMsl: OT HECKOJIbKUX AHEH 10 A0Jier
CEKYH/IbI.



5. OIMCAHME YCTAHOBKHA

Pucynok 2. YcranoBka.

1. cTOYHMK NUTAHUS TOCTOSIHHOTO TOKA.
2. Peocrar.

3. lludpoBoit MyIbTUMETP.

4. Katymku ['enpMromnsia ¢ KOMIIacoM.

Karymku ['enpMmronpiia ycTaHaBiAMBaeTcss TakuM 00pa3oM, YTOOBI
CO3J]aBa€MO€ MMM MArHUTHOE TMOJi€ B LIEHTPE MMEJO HalpaBlIEHHE BEKTOpa
WHAYKIUU  TEPHEHAUKYJISPHOE TOPU3OHTAIILHOM  COCTABIISIIOLIEH  BEKTOpa
WHAYKIUW MarHUTHOrO Tojia 3emiid (KOTOpOE COBIAJAeT C HaIpaBiICHUEM
CTpPEJIKM KoMIIaca MpHU OTKIIOYEHHOM TOKE Yepe3 KaTYyLIKH).

[TonoxxeHne CTpenKW KoMmmaca 3aBUCUT OT CYNEPHO3UIMH (BEKTOPHOM
CYMMBbI) TOPU30HTAJIbHOW COCTABJISIIOIIEH BEKTOpa MHAYKIMM MArHUTHOTO MOJIs
3emin (Bn) W BekTopa WHIYKIIMA MAarHUTHOTO TOJSI, CO37aBaeMOr0 TOKOM,
NpOTEKArIIUM B KaTyikax ['enpmrombia (Buy) (puc. 3.).

B,

a

B, 3

Pucynoxk 3. [Ipoexiuy BekTOpa HHAYKIIMKA MarHUuTHOTO 1oJist 3emun (B) B cynmeprmo3uiuu ¢
BEKTOPOM MHAYKIIMA MarHUTHOTO TIOJIS, CO3/IaBaEMOT0 TOKOM, MMPOTEKAIOIINM B KaTyIIIKaX
I'enpmromsia (BHh).



3HavyeHus: BEKTOpa MarHuTHOM MHAYKUuu (Bun), co3maBaemoro karymkamu
I'enpMmromnnsna:

3

4 N
BHH= (g) .4‘7-['10 .I'E.

HSMGpI/IB C IIOMOIIbIO KOMIIaCa CKJIOHCHHUC W HAKJIOHCHHC, MOXHO
paccunuTaTh BCC COCTABJIAIOINEC BCKTOpAa MHAYKIIMYM MArHUTHOT'O ITOJISA 3emin:

B, = Byy'tg(B),

B, =< By > 'tg(< a >),

B = /(< By >)? + B2
6. IIOPSIJOK BBIIIOJTHEHUSI PABOTBI

1. IloBepHuTe MaxOBHK Ha NpHOOpe TakuM oOpa3zoM, YTOOBI IJIOCKOCTb
KOJIBLEBOM MIKAJIbl M CTpeJIKa KOMIIaca ObLIM OPUEHTUPOBAHBI MNapATIIEIBHO
paboyeil TOBEPXHOCTH.

2. IloBepuure npubop Tak, yToObl MeTka (° coBmajia C HampaBICHHEM
CTpPEJIKH KoMIaca.

3. BKIrounTe UICTOYHUK NMUTAHHUS.

4. Bpamas pyuku uctoynuka nurtanus (0...5A; FINE u COARSE), a
TaK)K€ MEHsI 3HAYeHUE CONPOTHBICHUS Ha peocraTe T00eHTeCh OTKIOHEHUs
cTpenku kommaca Ha otMeTkd 30° u 45° u 3anummre ganHbie cuiibl Toka (I, A),
COOTBETCTBYIOILIUE 3TUM OTKJIIOHEHUSM B Tadjumy 1 (paboumii nuama3zoH CHIIbI
ToKa oT 5 10 50 MA).

Taoauna 1.

B,° | li, MA | Buni, MKTa | Bhi, MxTa | <Br>, MkTa | ABni, MkTa | <ABni>, MkTa




b

5. PaccumTtaiiTe YUCIIOBBIC 3HAYCHHUS BEKTOpAa MArHUTHON MHAYKIUU (Bhh, Ti),
co3gaBaeMoro karymkamu ['enbmrosbiia B 00JacTi Kommaca o gpopmyie:

3
Byy = /(g) 410772, (6.1)

rae N = 124 — gucno ButkoB; R = 0,1475 m — paguyc katymek ['exbmromsua.

6. PaccumraiiTe 4MCIIOBBIE 3HAYEHHS] TOPU3OHTAIBHOM COCTABIIIOLIENM BEKTOpA
MaruuTHoW wHAYKIMKU (Bn, Ta), co3maBaemoro karymkamu ['eapMronniia B
obyactu Kommaca 1o hopmye:

By, = Byy tg(B). (6.2)

7. Bbluucnute cpeaHee 3HAUYCHHE TOPU3OHTAIBLHOW COCTaBISIONIEH BEKTOpa
MarHuTHOM WHIyKiuu (<Bnr>, Ta), co3maBaeMoro karymkamu [eIbMrojiblia B
o0nacTu komnaca o gopmyie:

< Bh >— ZlBhl’

n

ne N —yucno 3HaueHuil. M 3anecurte 3HaueHue B Tadaumy 1.
8. BBIKJTIOUNTE UCTOYHUK TUTAHUS.
9. IloBepHuTE MaxOBUK Ha MPUOOPE TAaKUM 00pa30oM, YTOOBI TNIOCKOCTh KOJIBIIEBOM
IIKaJIbl U CTpeJika Kommaca OBUIM OPUEHTHUPOBAHBI TMapajulesibHO paboueit
MOBEPXHOCTH.
10. IToBepHuTe npubop Tak, 4ToObl MeTka 0° coBmajia ¢ HaNMpPaBJICHUEM CTPEJIKH
KoMI1aca.
11. IloBepHuTE MaxoBUK MpUOOpa TaK, YTOOBI IJIOCKOCTh KOJBIEBOW IIKAJIbI U
CTpelka KoMIaca ObUTM  OPUEHTHUPOBAHBI  MEPICHAUKYISIPHO  paboueit
MOBEPXHOCTH.



12. ITopoxauTe, moka CTPEJKa yCIOKOUTCS.

Tadoauna 2.

o1 o2 < o> By, MkTx B, MxTn

13. CHuMHUTE MOKa3aHUs yria HAKIOHEHHS 01 C KOJBIEBOM IIKAJIbI U 3alUIINTE
3Ha4YEeHUE B TA0IHUILY 2.

14. TloBepauTe MaxoBHK Ha 180° BOKpYT TOPU30HTAILHOM OCH (IIEPEBEPHUTE).

15. CHuMHUTE MOKa3aHUs yria HAKIOHEHHS O C KOJBIEBOM IIKAJIbI U 3alUIINTE
3Ha4YEHHE B TAOIHUIY 2.

16. PaccuuTaiite cpeniHee 3HaUeHHE HAKJIIOHEHUS <> 110 opMmyJie:

(11+(12
2 .

<a>=

3anumuTe 3Ha4eHUE B TA0IuILy 2.
17. Bpluucnure cpegHee 3HAYCHHE BEPTUKAJIBbHOW COCTABJISIONICH BEKTOpa
MarHuTHOW wuHAyKuu (Bv, Tua), co3gaBaemoro karymkamu [enpMmroisibiia B
obJsiactu kommaca o popmyiie:

B, =< B, > tg(< a >),

rne By — BepTukanbHas cocTaBisiioniasi BEKTOpa UHAYKUUU; By — ropuzoHTanpHas;
0. — HakjoHeHue. U 3aHecurte 3HaYeHre B Ta0aUIy 2.

18. Beruucinure OOIIyI0 BEIMYUHY BEKTOpa MarHUTHOW wuHuykiuu (B, Ta),
co3gaBaeMoro karymkamu ['enbmrosnbiia B 001acTi komnaca no gopmyie:

B =./(< By >)*+BZ,
ITOJIyYEHHOE 3HAYEHUE 3aHECUTE B TA0HILy 2.

KoHTpoJsbHBIE BONIPOCHI
Yro Takoe MHAYKIUS MarHUTHOTO 1ojsi? EAMHUIIBI n3MepeHus.
UTto Takoe HaMpsKEHHOCTh MATHUTHOTO TOJI? EMMHUIIBI M13MepeHusl.
Uto Takoe MarHUTHbBIN MOTOK? EMWHUIIBI H3MEPEHUS.

oW e

Chopmynupyiite 3akon buo-Capapa-Jlaruacca. Paccunraiite HHIyKIHIO B

LEHTPE KPYroBOro BUTKA C TOKOM.

5. B uém 3akimoyvaroTcsl IUTIOCHI MCHOJIb30BaHUS Karymiek ['enbmronbiia mo
CPaBHEHHUIO C JPYTUMHU TOKOMPOBOASIIMMHU KOHTYpaMU JUIsl TOJTYyYEHHUS
KOHTPOJIMPYEMOI'0 MArHUTHOTO T10J1sA?

6. PaccunraiiTe MHAYKLINIO MEXKAY KaTylmkamu [ enbMrossiia.

~

OOBsACHUTE METOJMKY BBITIOJIHEHUS paOOTHI.
8. Onummre MarHUTHOE TOJIe 3eMIIn




