MAI'HUTOPASBELKA



(MarHnTopasBegKa) OCHOBaH Ha U3y4YEHU
MarHMTHOIO NOMSA Ha NOBEPXHOCTU 3EMIU,
N3MEHSIOLLEroCs B 3aBUCMMOCTMU OT
MarHMUTHbIX CBOWNCTB MOJIE3HbIX NCKOMAEMbIX
N OKPY>KatoLWMX NX TOPHbIX MOPOA.



1. UcTropusi pa3BUTUSI MATHUTOPAa3BEIAKH

IIepBoe nosynereHaapHoOe YIIOMUHAHUE O MPUMEHEHUM MarHeTuTa Jji1 OpueHTHUPOBKHU
COIEPKUTCS B KUTAUCKOM JIETONIUCH, AaTUpOBaHHOKW 2637 I. 1o H.3. Ho Toneko B 1100 . H.
3. KUTaWIbl YCTAHOBUWJIM HAJIWYME MOJIFOCOB Y MarHUTa 1 CTAJIM I10JIb30BaThCS KOMIIACOM.

B EBporie npocreiimuii kommac nosiBuwics B 1187 . u, BEposaTHO, U300peTeH
He3aBucumo ot Kurtas. Kooym06 B 1492 1. ucnionb30Baj KOMIIAC B CBOEM HUCTOPUYECKOM
MyTEIECTBUHA U OTKPBUT AMEPUKY.

Jxunb0ept (AHmus) okoso 1600 r. mpoBen psiji BAXKHEUIIINX OMBITOB 10 MarHETU3MY
U OTKPBLJI, YTO 3€MJIIO B IIEPBOM MPUOIMIKEHUN MOXHO CUMTATh DJIEMEHTAPHBIM MarHUTOM.

KoMmnac ObLT BIiepBbI€ UCIIOIB30BaH 15l IOMCKOB MarHeTUTOBBLIX pya B IlIBenuu B
1640 1.

[lepBasi MupoBasi MarHuTHasl KapTa ¢ MPUMEHEHUEM M30JIMHUI Obla COCTaBlIeHa
dbuszukoM u actponomMoM lamneem B 1701 1.



CyTouHbI€ BapyUalliid HHTEHCUBHOTO MarHUTHOTO MOJisi OTKPBITHI Aparo (Dpanius) B
1827 1.

Hauano cOBpeMEHHOTO YUeHHS O 36MHOM MarHeTu3Me ObLIM M3JIOKEHBI B KJIACCUUECKUX
pabotax I'aycca (1832-1838 rr.) u kazanckoro yuenoro MI.M. CumonoBa (1837 r.).

B IIIBe1u ObLT CKOHCTPYUPOBAH MOPTATUBHBIN MarHutoMeTp Tubepr-Tanena (1789 r.).

B Poccun npuMeHeHne MarHuTopasBeJKd Hadanoch ¢ koHla XIX Beka. Heobxogumo
orMeTuTh padotsl J[.M. MeHaeneeBa, KOTOPbI MPUMEHUII MAaTHUTOPA3BEJKY B palOHAaX T.
MaruauTtHoHu, T. birarogars, . Beicokon 1 B bakanbckoMm paiione B 1899 1.

Bonee cucremarnueckue u 00JIBIINE 10 00bEMAM MAarHUTHBIE HAOTIOACHUS ObLIA
npoBesieHsl npodgeccopom B.M. baymanom B 1914-1917 rr. UM ke co3iana MeTouKa
MPOBEJACHUS MAarHUTHBIX HAOIIOICHUM M pa3padoTaHa TeOpUsl HHTEPIIPETAIMd MarHUTHBIX
aHOMAJINH

[TuneuukoB H.JI. B 1888 1, Jlewict D.E. B 1894 1. u B 1996-1914 1. 0OKOHTYpHUIIH
KypCcKyr0 MAarHuTHyr0 aHOMAJIHIO.



B 1914 r. nemenxuii reopuszuk Amam HIMuar co3gan npudop A U3MEPEHUS
BEPTUKAJIILHON COCTABJISAIONIECH MATHUTHOIO T10JIs. B HallleH CTpaHE MO TaKOMY XKe
MIPUHIANY CKOHCTPYHMPOBAH MAarHUTOMETP M-2 , KOTOPBIM IIPUMEHSJICS IPY HPOBEIACHUN
MarHuTopa3Bed0YHbIX padoT 10 1970-x r0O10B.

B 1936 1. BepBbie B Mupe nipodeccopom JICHUHTPAJACKOTO TOPHOTO HHCTUTYTA CO3/1aH
WHIYKIIMOHHBIN a3pOMarHuTOMETp, pa3paO0TaH U MIPUMEHEH a’pOMarHUTHBIN METO
ChEMKHU, MOJIYYUBIIAM K HACTOSIIIEMY BPEMEHU OYECHBb MIUPOKOE PA3BUTHUE Y IPUMEHECHHE.
B Hacros1ee BpemMst BCA TEPPUTOPUS HAIIEU CTPAHBI TMOKPHITA a3POMArHUTHOW ChbEMKOU

macrtrrada 1:1000000 u 1:200000.

B 1960-x rogax mjist mpoBeIeHUS MarHUTOPa3BEI0YHBIX PA0OT pa3pad0TaHbl MIPOTOHHBIE
MarHuTOMETphl. B HacTosIee BpeMs AJ1s IPOBEICHUS paOOT MPUMEHSIOTCS KBaHTOBBIE
MAarHATOMETPHI.

Hauunas ¢ 1920-X ro10B, MAarHuTOpa3BeaKa cTajia BEAYIIMM METOJI0M Pa3BEI0YHON
reodusuku. OHa MPUMEHSETCS HE TOJIBKO JIJIS IIOMCKOB JKEJe3a, HO U IS PEIICHUS MHOTHX
JIPYTUX T€OJOTHYECKUX 3a/1ad.



2. OCHOBHBIE IOHSATHSI B MATHUTHOM pa3BeaKe

OCHOBHas XapakTEPUCTUKA MArHUTHOIO I10JIs1 — BEKTOPHAs BEJINYMHA, Ha3bIBacMas
. HaripaBnenne BeKTOpa MarHMTHOW MHAYKIIMKA COBMIAAET
C HAaIPaBJIICHUEM CHWJIbl, JCUCTBYIOLIEM  HA CEBEPHBIM KOHEI[ MArHUTHOU CTPEJIKH,
IIOMEIICHHOW B JAHHYIO TOYKY IIOJis. EauHUIEN W3MEpEHUs] MAarHUTHOW WHAYKIMU B
cucteMe CU saBasercsa tecna (Ti); ams moiaeBbIX U3MEPEHUN MIMPOKO IMIPUMEHsSETCs 0ojee
Menkass eauHuna — Ha"Hotecna (HTn); 1HTn =10°. MaruuTtHas WHIYKIUASA 3aBUCUT OT
CBOMCTB CpEJbl.

BTopoii xapakTepuCTUKOM MarHMTHOTO IOJIsi, HAOJIF0AaeMOro B HEKOTOPOM cpene,
ABJIAETCS HANPSHKEHHOCTh MATHUTHOTO TOJIS . DTOT IMapaMeTp XapaKTEPU3yeT T0JIE, HE
VCKaXKECHHOE BIIMSIHUEM cpeapl. B MexayHapoaHou cucteme eaunun (CH)
HaIPSHKEHHOCTh MarHUTHOTO TOJIs BBIPAKACTCS B aMIiepax, JIeJICHHbIX Ha MeTp (A/M), Ha
PAKTUKE UCHIONB3YIOTCA speTeasl (D), Muum speteapl (M) u rammsel: 19= 1000 mD =107
ramm = 103/ (4 w) A/m.

Monynu BEKTOPOB CBsi3aHbI MEXKIY COOOM 3aBUCUMOCTHIO:

e U — OTHOCHUTCIIbHAA MAalrHUTHAA IIPOHHUIIACMOCTDL CPCAbI



3. MarauTHoe 110J1e 3eMJIn

3eMJIsl IPEACTABISIET COOOM TMIaHTCKMH €CTECTBEHHBIM MArHHUT, BOKPYT KOTOPOIO
pacmnpoCTpaHsIeTCsl MarHUTHOE mnoJjie — Maruutocdepa. OuepTaHusi rpaHUIlbl MArHUTOC(EpPHI
UMEIOT CJIIOKHYIO (opMy, HAIOMHUHAIOIIYI0 THUTaHTCKYI0 MeEIy3y, TIoJioBa KOTOpOM
COOTBETCTBYET CXKAaTOW 4acTH MarHutocdepsl, oOpaiieHHONH B cTopoHy CoiHIIA, a XBOCT
oOpa3yeT 0osiee BBITSAHYTbIC CHJIOBBIC JJMHUU MAarHUTHOTO IOJIs, CHOCUMBICE B CTOPOHY
COJIHEUHBIM BeTpoMm (nuieid marautocdepsl). Marnutocdepa pacnpocTpaHseTcs Ha

OTPOMHOE paccTossHue oT 3emuu: B ctopoHy CosiHIIa oHa cocTtaBiseT 60 ThIiC. KM , a B
IPOTUBONONIOKHYIO — Oosiee 100 ThIC. KM.

Xapaxmepucmuxa maznumocgepui



4. Di1eMeHThI MATHUTHOI'O 1015 3eMJIN

Hanpasnenue eekmopa 8
PAa3IUYHbIX NYHKmMax 3emau

OO0111ee MarauTHOE 1oJjie 3eMJIM B KaXKI0M TOUKE
IIPOCTPAHCTBA XaPAKTEPHUIYETCSI BEKTOPOM
HaIPSOKCHHOCTH BEIIMYMHA U HAIIPaBICHUE
KOTOpOro MeHseTcs. Ha momarocax BEeKTop
BEPTHUKAJICH, 2 HAa SKBAaTOPE — TOPU30HTAIICH; OT
TIOJTFOCA K DKBATOPY OH BBIMOJAXKHBACTCS
IIOCTENEHHO.



[Ipoekmio BeKTOpa Ha BEPTUKAIBHYIO IIJIOCKOCTh Ha3bIBAIOT
1 0003HAYAIOT 7., IPOCSKIINIO Ha TOPU30HTAJIBbHYIO INIOCKOCTh —
1 0003HAYAIOT
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5. Bapuanyu MAarHuTHOIro moJist 3emMJjau

M3MeHeHns MAarHUTHOTO MOJII BO BPECMCHHN HA3bIBAIOT

Bapuanuu nensarcs Ha
- TIEPUOAUYECKUE
- HETEPUOAUYECKUE.

VIMEIOT 3aKOHYCHHBIN [IUKJI U3MEHECHUU B OIPEICICHHOE
BpEMSI Y MOAPA3CIISIOTCS Ha
- CYTOYHBIE,
- TOJIOBEBIE,
- BEKOBBIE.
, WJIIM MarHuTHas Oypsi, He UMEET ONPEIeIICHHOIO epruoaa
Y JUINTCS OT HECKOJIBKMX YacOB 10 2-3 CYTOK.

CyTouHbI€, TOOBbIC BapUallMU U MarHUTHasi Oypst OOYCJIOBJICHBI BIUSIHUEM H3Ty4YCHUS
Connua. BekoBbie Bapuaiiuy CBSI3bIBAIOT C BHYTPU3EMHBIMU (PaKTOpaMHu.



6. MaruuTHbBIE CBOIICTBA FOPHBIX MMOPOI M PYA

MHTEHCUBHOCTP MArHUTHBIX aHOMAJIHMM 3aBUCUT B OCHOBHOM OT MHTEHCUBHOCTHU
HAMarHWY€HUs PYIHBIX TEJI W TOPHBIX MOpoA. [losHass MHTEHCHMBHOCTh HAMATHUYCHUS
cllaraerTcs u3 U

OcTaro4yHO€ HAMAarHWUYEHUE MPOSIBIISIETCA B TOM, YTO ITOPOJBI U PY/IbI YK€ HAMAarHUYECHBI
U NPEACTABJIAIOT COO00I0 KaKk Obl €CTECTBEHHbIE MarHUTHl. HaMarHUTUIMCh OHM, BEPOSITHO,
€lle B MOMEHT 00pa3oBaHUs W (POpPMHUpPOBAHHUS TOPHBIX MHOPOJ M3 MarMbl, WIM IIpU
JUIUTEILHOM MeTaMOp(u3Me M BO3JCHCTBUMM Ha HUX CYIIECTBYIOIIEIO paHEe MarHUTHOTO
T10JIST 3eMJIH.

NaaykKurnoHHass HaMarHW4E€HHOCTh MOPOA U Pyd B COBPEMEHHOM MAarHUTHOM TIOJIE
3eMJIM  ONPENENSIeTCa  HX . Bemnumna
CBUJETEIILCTBYET O CIOCOOHOCTH TOPHBIX MOPOJ HAMarHWYMBaThbCS B MAarHUTHOM IIOJIE.
Tak kak cocTaB TOpHBIX IOPOA  pA3JUYE€H, OHU OO0JAJAIOT Pa3HbIM 3HAYCHUEM Y U
HAMarHUYHUBAKOTCA B OJJHOM W TOM K€ IO0JIE€ C PA3IMYHON MHTEHCUBHOCTBIO.

MPONOPIHOHAIBHA MATHUTHOMY MO0 3eMiin T

T.. MarHuTHasi BOCHPUUMYHUBOCTb MIPACT PoOJib KOAPOUIMEHTA MNPOHOPIHOHAILHOCTH.
3HaYeHUsT ¥ MOPUPOAHBIX TIEOJIOTMUYECKUX OOpa30BaHMN MEHSETCd B OYEHb IIMPOKOM
ayanazoHe, 0oiee yeM B MUIIMOH pa3. [losToMy BeIWYMHY MarHUTHOM BOCHPHUMYHUBOCTH
yacTo BeIpaxaroT B 10-5 ex. CI.



[lo BenuunHE Y BCE MUHEPAJIBI JCJISITCS Ha TPU TPYMIIbL:

- IMaMarHUTHBIE,

- IapaMarHuTHHIE,

- (heppOMarHuTHAHIE.

(BUCMYT, M€/, 30JI0TO, CEPEOPO, aiMa3bl, CBUHELL, KBapIl,
TUIIC U JIp.) 00JaJal0T caMOl Majiod BOCHPUUMYMBOCTBIO ¥ < 0, 0ObryHO mopsigka (1-2)
10-5en.CHU. Takne MmuHEpabl HE MOTYT CO3/1aTh MArHUTHBIX AHOMAJIHM.
(rutaTuHa, TpaHaT, TypMajauH, MyCKOBUT, OUOTUT U JIp.)
MMEIOT MarHUTHYIO BOCHPUUMYMBOCTH ¥ >0, mopsaka (20-90) 10-5 exn. CU. x kpynHbIe
CKOIIJICHHSI MOIJIA Obl BhI3BaTh aHOMAJIMU B HECKOJIBKO HAHOTECII.
(MarHeTUT, TUTAHOMArHETUT, TEMATUT, MUPPOTHH)

00J1aJ1al0T CaMbIM BBICOKMM 3HAYE€HHEM MAarHUTHOW BOCHPUUMYMBOCTH: MarHeTut — 4-25
en. CU, tutaomarnerur — 10-5-25en. CU, mupporun — 10-2-10-1 en. CH.

MarauTHele CBOMCTBA TOPHOW MHOPOABI 3aBUCAT OT XMMUKO-MUHEPATIOTAYECKOTO
COCTaBa, CTPYKTYphl, COOTHOLICHHS B TOpoJax  Jua-, Iapa- U (eppOMarHUTHBIX
MaTepuagoB M UX KOJWYECTBA.

N3BepKEHHBIE MOPOJBI XapaKTEPU3YIOTCI BO3PACTAHUEM MarHUTHOW BOCHPUHUMYHUBOCTH
OT KHUCJIBIX (TpaHUTHI) K OCHOBHBIM (rab0p0) U 0COOEHHO YJIBTPOOCHOBHBIM (LIEPUIOTHUTHI).
Meramopdudeckre  MHOpOJAbI  MOTYT HMETh  pa3iM4YHble 3HAUYCHUS  MarHUTHOM
BOCHPUUMYMBOCTH. (OcagouHble MOPOJbI, KaK IPaBUIO, CIA0OMarHWTHBI; XUMHUYECKHUE
OCAJIKH (M3BECTHSKH, JJOJIOMUTBI) — HEMAarHUTHBI.



7. CBSI3b MATHUTHBIX AaHOMAJINII C Fe0JIOTHYECKHM
CTPOEHHEM

MaruuTHO€E NoJIE Ha MOBEPXHOCTH 3E€MJIA HE BE3JI€ OJIMHAKOBO. BCTpedaroTcst paloHHBlI,
IJI€ MAarHUTHOE I10JIE 3HAYUTEIBbHO CUJIbHEE, YeM B cocelHeM. Takue pauoHBI MOJIYYUIU

HA3BaHUE , HanmpuMmep, anoManuu B KpuBom Pore, B Kypckoin u
bearopoackoit obmacTsax, Ha Ypaie, okoino Oaeccel U B psjae paitonoB Cubupu.
OcHoBHas BO3HUKHOBEHUSI MAarHUTHBIX aHOMAJIUN —

. Yalme Bcero anoMmajinu
BBI3BIBAIOTCSI M3BEP)KEHHBIMU WM METaMOP(PHUUECKUMU TOPHBIMM IOPOJIAMU, >KEJIC3HBIMHU
pyAaMu, B KOTOPBIX COAEPKUTCS 3HAYUTEIBHOE KOJNYECTBO (heppOMArHuTHBIX MaTEpUAJIOB.
Yem Oonbiie (eppOMarHUTHBIX MHMHEPAJIOB B TOPOJie, TEM BBIIIE €€ MarHuTHas
BOCIIPUUMYUBOCTh W UHTEHCUBHOCTb HAMAarHU4EeHUs J.

OcafouHble TOPOJIbI MPAKTUYECKHU CIA0OOMArHUTHBI, YTO OOBACHSIECTCS HE3HAYUTEIbHBIM
IPUCYTCTBUEM B HUX (DEeppOMarHeTHKOB. BeanurnHa MarHUTHBIX MOJIeH HAJl HUMH OJIM3Ka K
HOPMAJILHOMY TIOJIO.

ClieqoBarenbHO, MO BEJIWYMHE MArHUTHBIX AaHOMAJIMKM MOYXHO CJIEJIaTh 3aKJIIOUYCHUE O
nopoJiax, 3ajieralolliuX B JIaHHOM paiioHe. boibiioe pasHooOpa3ve TOpHBIX MOPOJ MO
MHTCHCUBHOCTM HAMArHUYE€HUs CO3/aeT OJaromnpusTHbIE YCJIOBUSA [JIsi TPUMEHEHUS
MAarHUTOPA3BEIIKU IIPU T€OJOTMUYECKOM KAapTUPOBAHUU, TEKTOHUYECKOM PAMOHUPOBAHUMU U
IOUCKAaX MHOTHUX MOJIC3HBIX UCKOIAEMBbIX.



3. Anmnaparypa aJis U3MepPeHUsI MArHUTHOTO 1OJIs

[IpuOoOpHl 1J11 U3MEPEHHUSI MAarHUTHOI'O IIOJISI Ha3bIBAIOTCS . s
CY)KJICHUS O CTCIICHHM U XapaKTepe M3MEHEHHsS] MarHUTHOTO IOJisd 3eMJIM HeoOs3aTelbHO
U3MEPSITh BEJIMYMHY W HAIPABJICHUE €ro MOJHOr0 BEKTOopa. BriojgHe 10CTaTO4HO MPOBOAUTH
CUCTEMATHUYCCKHE HAOMIOACHUS KaKOTro-Tu00 u3 ero sneMeHTOB. OCOOEHHO IIMPOKOE
MPAKTUYECKOE MPUMEHECHHUE TONYYWIN Z-MarHUTOMETPBI, U3MEPSIOMINE BEPTUKAIBHYIO
COCTaBJISIOINIYI0 36 MHOTO MarHUTHOTO MOJIS.

B 3aBUCMMOCTM OT KOHCTPYKIMM U IPUHIOMUIIA U3MEPCHUS T€OMAarHUTHOTO IO
BBIICIIAIOT

- ONITHKO-MEXaHNYECKHeE,

- (heppo3oHI0BBIE,

- IPOTOHHbIE,

- KBAHTOBbIE MATHUTOMETPHI.

CoBpeMeHHass MarHUTOpA3BEJOYHas amnmaparypa OO€CIEUMBAET TOYHOCTh W3MEPECHUU
MAarHUTHOTO TI0JIs 10 AecaThiX goiueit H1a. [Ipubopsl, mpeaHa3zHaueHHbBIE IS IEIIEXOIHBIX
Ha3eMHBIX, aBTOMOOMIIBHBIX M JUCTAHIIMOHHBIX a3p0- M KOCMHUYECKUX MAarHUTHBIX ChEMOK
CYILIECTBEHHO PA3JIMYaOTCs 110 KOHCTPYKIIUH.



Mazcnumomemput



9. 3agaun, pemaeMbie ¢ IOMOIIbIO
MATrHUTOPAa3BeAKH

Ilovckn MeCTOpPOXKIAEHMI KeJIe3HbIX Pyl NMOJUMETAJIOB (PyaAbl CBHHIA, HUHKA H
cepedpa), DOKCUTOB, HUKEJISA, AJIMA30B U APYTUX IOJE3HbIX HCKOMAaeMbIX.

N3ydyenne 1riyOMHHOrO CTPOEHUSI U OINpeae/ieHHe BO3pacra TOPHBIX IOPOM,
HANPABJICHUS W CKOPOCTH JBHKEHUS KPYNHBIX OJIOKOB 3€MHOM.

I'eosiornueckoe kKapTupoBaHue.

YcTaHoB/IeHMEe OPHMEHTHMPOBKH CTPY# B PEYHBIX OTJIOKEHHUSAX U POCCHINAX,
PEKOHCTPYHPOBAHME HATIPABJICHHS MOTOKA 3aCThIBIIEH JIABBI.

ApxeoJioru4ecKue 3a1a4m.

TpaccupoBaHue TPyOONIPOBOI0B, MOMCKH 3aTOHYBIIHUX CY0B, IJIAHOMEPHBIE PYAO -
U He(pTenmouCKOBbIe padoTHI B npeaesaax mejabpa MupoBoro okeaHa.

NccaenoBanus B 00,J1aCTH MATHUTOOMOJIOTHH.



