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BBEJIEHUE

WNnxxenepHas reodusuka — HalpaBJICHUE Pa3BEJOUYHON (TTPUKIIATHOMN)
reopU3MKHU, U3ydaroIlee Teooro-reopu3nIecKoe CTpoeHUe U Pu3ndecKue
CBOMCTBAa BEPXHEN YaCTHU I'€OJIOTMUECKOr0 pa3pe3a B CBSI3HU C XO35AWCTBEH-
HOM JIeSITEIbHOCTBIO YelloBeKa [1, 2].

Pemaemblie 3a1aum:

* U3BICKaHWS JJisi OOOCHOBAHUS MPOEKTOB CTPOUTEILCTBA, CIOCO0-
CTBYIOIIUE YCIECIIHOMY MPOBEICHUIO CAMOI'0 CTPOUTEIIHCTBA;

* HabmoAeHus 32 paboTON 3aKOHYEHHBIX COOPYKEHUH U B3aUMO,1EH-
CTBUU HUX C OKPYKAOUIEH CPEAOH;

* aHaNM3 BJUSHUS AHTPOIOTEHHOW HArpy3Kd Ha TeO0JOTHYECKYIO
cpeay;

* THAPOre0JOTHYECKasi CheMKa pa3HbIX MACIITa0OB;

* TIOMCKH W pa3BeJKa TEPMaJIbHbBIX BOJI;

* TIOHWCK apXEOoJOTHUYECKUX OOBEKTOB.

K reodusnueckum MeToaM, UCIOIB3YEMbIM JIJIsI U3yYCHUS T€OJIOTH-
YECKOW Cpeibl, MPEABSIBIAIOTCS Clielu(pUIECKre TpeOOBaHMUS:

e oOecrieyeHUe BBICOKOW JETAJIbHOCTH MPU CPaBHUTEIHLHO HEOOIb-
WX TJIyOMHAX U3y4YEHUS CPEJIbL;

* HCMOJIb30BaHUE MOOWJIBHBIX MAaJIOTJTYOUMHHBIX METOJO0B M 00JIeT-
YEHHBIX U3MEPUTEIBHBIX YCTAHOBOK JIJI1 YCKOPEHUS, yACIIeBICHUs reodu-
3UYECKUX PabOT W BO3MOKHOCTH MPOBEJCHUS MOBTOPHBIX HAOIIOJICHUMN
(MOHUTOpPUHTA TIOJICH);

* MPUMEHEHHE HECKOIbKUX (10 3—4) reou3nyecKkux METOJO0B pa3-
JUYHON (PU3UYECKOUN MPUPOIBI ISl MOBBIIICHUS TOYHOCTH MOJTy4aeMON UH-
dopmaruy;

* [IAPOKOE UCIIOJIB30BaHUE OYPOBBIX CKBAKUH U TOPHBIX BHIPAOOTOK,

MPOXOJIKa KOTOPBIX HECJIOKHA PU HEOONIBIITNX TITyOMHAX Pa3BE/IKHU.

[Ipy MHXKEHEPHO-T€OJOTUUYECKUX TEOPU3NYECKUX HCCIICIOBAHUSIX,
BBITIOJTHSIEMBIX Ha 3€MHOU MOBEPXHOCTH, B TPUOPEKHBIX 30HAX, HA AKBATO-
pHUSX, B CKBaXXMHAX U TOPHBIX BBIPAOOTKAX, UCTIOJIB3YIOTCS Pa3IMYHbIC Ma-
JIOTJIyOMHHBIE METOIbl. MOKHO IPUMEHSITh KOMILUIEKC U3 HECKOJIBKUX T'€0-
(U3UYECKUX METOJOB: 3JICKTPOMArHUTHOE MPO(UINPOBAHUE METOJAMHU
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ecrtectBeHHOro nous (EIT), kaxymuxcsa conporusienuit (KC); paguoo-
HOoBble (PBII), snekTpomMarHuTHbIE 30HIUPOBAHUS (BEPTUKAIBHBIE SJICK-
TPUUYECKUE METOJIOM CONMPOTUBIICHHUI WIHM BbI3BaHHOM nossipu3aiuu (B3
unn B23-BII), yactothsie (Y3), craHoBieHHEM MOJsA B ONMKHEH 30HE
(3CB), panuoBosnHoBbie (PB3), paguonokalioHHbIE), CEMICMUYECKUE Me-
oAbl (MeToA npenomiieHHbIX (MIIB) u meton orpaxkenusix (MOB) BonH),
IrPaBUMETPUUYECKUE, MATHUTOPA3BEIOYHBIE; SIEPHBIEC (PATHOMETPUUYECKUE)
WCCJIETOBAHUS, TAKKE UCTIOIB3YIOTCSA IAHHBIE a9POKOCMUYECKUX ChEMOK [1, 2].

NHxxeHepHO-TeOIOTUUECKUE  TeoPu3nueckue ChEeMKH  OBIBAIOT
CpelHe-, KpyIHOMAaCIITaOHBIMU U JeTanbHbIMU. [Ipu cpenHemaciTabHbIX
cremkax (1:200 000-1:100 000) MOKHO MCTIONB30BaTh JTaHHBIE KOCMUYE-
ckux ¥ Bo3aymHbIX paaunotemioBbix (PTC) unu undpakpacusix (MKC) u
MAarHUTHBIX CheMOK. [I0 HUM HamedaroTcsl IeTaNN3alMOHHbBIE WU KITI0ue-
BbI€ YYACTKHU I JaJIbHEHIINX ucciaegoBanuii. Kpynmaomacmrabuoe kapTu-
poBanue (1:25 000—1:10 000) mpoBoaUTCS MO0 HA KIFOYEBBIX Y4acTKax,
700 B BUJE CIUIONIHONW CHEMKH KOMIUIEKCOM Te0()H3UYeCKUX METOJIOB.
[Ipy HamUUUKM CKBaXUH BBITIOJIHAIOT CEUCMOAKyCTHUYECKHE M DJICKTpUYE-
CKHE UCCIIEIOBAHUS B HUX.



1. TEOPAJAPHAS CBEMKA ITPU PEHIEHUUA 3AJTAY
APXEOJIOT'NHA

Meto reopanoIOKallMOHHOTO MOANOBEPXHOCTHOIO 30HIUPOBAHUS
(B OOHIECTPUHATON TEPMHUHOJIOTHU — TE€OPATUOJIOKAIINS, B AHTJIOSI3BIYHOM
auTepatype 3TOT Metoj HasbiBaeTcsi «Ground Penetrating Radary wium
GPR) ocHOBaH Ha U3yYEHUU pACIPOCTPAHEHHUS IIEKTPOMArHUTHBIX BOJIH B
cpeae. Unes meTona B M3IIy4YEHUU UMITYJILCOB 3JIEKTPOMAarHUTHBIX BOJH H
pPETUCTPALMY CUTHAIOB, OTPAXKEHHBIX OT FPaHULL pa3jeiia CIOEB 30HIUpYe-
MO Cpebl, UMEIOIIMX Pa3IUYUE MO AUIICKTPUUECKON MPOHUIIAEMOCTH.
Takumu rpaHuIamMu paszzena B UCCIEAYEMbIX CPelax sIBIAIOTCS, HAIPUMED,
KOHTAaKT MEXIY CYXUMH U BJIArOHACHIIEHHBIMU TPYHTaMU (YpPOBEHb IPyH-
TOBBIX BOJl), KOHTAKTHl MEXJy MOPOJAMHU PA3IUYHOIO JIMTOJOTHYECKOTO
COCTaBa, MEXIYy IMOPOJAON M MaTepHalOM HCKYCCTBEHHOTO COOPYKEHHS,
MEXK]ly MEP3JbIMU U TaJIbIMU FPYHTAMU, MEXKIY KOPEHHBIMU U PBIXJIBIMU
nopojiamu u T. 1. (puc. 1)

B GonbmMHCTBE TeopaapoB aHTEHHBI PACIIONIaraloTCs MO OJHY CTO-
POHY OT uccieayeMoro 0obéma. UMmynbce nznydaeTcs nepeaaroiiei aHTeH-
HOU, pPacIIpOCTPAHAETCS B TPYHTE, OTPAKAETCsI OT OOBEKTOB, PACIIOJIOKEH-
HBIX TJIaBHBIM 00pa30M BIEPEaN aHTCHHOTO 0JI0Ka, U TPUHUMAETCS 3aTEM
NpUEMHOM aHTEHHOW. [[préMHast aHTEeHHa pacnojaraeTcs psAIoM ¢ rnepeaa-
IOIICH aHTCHHON M OOBIYHO COSIUHCHA C HEH B OJMH aHTCHHBIN OJI0K [3].

[iBuxeHue
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Puc. 1. Cxema 3anmcu reopalapHbIX TaHHBIX [4]
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MuHuMalbHBIM OOHAPYKMBA€MbIM YPOBHEM CUTHaJIa MOKHO OOHApY-
KUTh 00BEKTHI, MOMEPEUHBIN pasMep KOTOPHIX cocTaBisieT He meHee 0,3—
0,6 nHBI BOHEI B rpyHTE. [Ipn pazmepax anteHH okoiio 40-50 cM u qmm-
TEJIbHOCTH MMITyJbca reHeparopa 1,5—3 He I JOKaIbHBIX W JIMHEWHBIX
00BEKTOB MUHUMAJILHBIN quaMeTp coctaBisieT 30 cM, st TpyO rpu ux Oma-
TONPUATHONW OpUEHTAINH K BeKTOpY E (MeTammnueckas TpyOa nmapasienbHa
E, nycrasa nuanekTpuyeckas neprneHaukyisapHa E) — okoio 15 cm.

JIro6oe Teno xapakTepusyercsi COOCTBEHHBIMU KOMIIJIEKCHBIMH PE30-
HAHCHBIMU YacTOTaMu. PaccessHHbIN JTOKaTbHBIM O0BEKTOM BUICOUMITYJIBC
COZICP’KUT MOMUMO OCHOBHOM BOJIHBI, OTPAXKEHHOM OT OCBELIEHHOW YaCTH,
enié 1 CyMMy 3aTyXarluX KoJe0aHHil, KaK/10€ U3 KOTOPBIX XapaKTepHu3y-
€TCS CBOCH KOMILIEKCHON pe30oHaHCHOW yacToToi. CoOCTBEHHBIE KOJeOa-
HUS AJIEKTPOMArHUTHOTO TOJI BOKPYT TeJia MOTYT OBITh BBI3BAHBI MHOTO-
KpaTHBIM OOTeKaHueM IU(PPAKIMOHHBIX BOJH BOKPYT Tena. Takue coO-
CTBEHHBIC KOJIeOAHUSI OOBIYHO XapaKTEPU3YIOTCA OOIBIINM JEKPEMEHTOM
3aryxaHud. s TuaaekTpudeckux 00beKTOB BO3MOKHBI COOCTBEHHBIE KO-
nebaHuss BHYTpU 00BEMA. JIJIsi TOHKOTO BBITSIHYTOT'O MPOBOJHUKA Xapak-
TEPHBI COOCTBEHHBIE KOJIeOaHHs TOKA BAOJIb MPOBOJHUKA MEXKTY €0 KOHIIAMHU.

Apxeonorudyeckue o0ObEKThl Ha paguorpaMmax OYyIyT BBISBIISTHCA,
Kak 1 J000M Apyroil 00BEKT, HE CBA3aHHBIN C T€0JOTMUYECKUM CTPOECHUEM
TEPPUTOPUU UCCIIETOBAHUSI.

1.1. UaTepnperanusi NoJy4YeHHBIX Pe3yJbTaTOB

B kauectBe mpuMepa MOKHO PacCMOTPETh U3YYEHHUE IPEBHETO 3aX0-
POHEHUSI, B BUAE OTOOpaKEHUSI HEMOBPEKIECHHBIX IPoOOB (pHC. 2), KOTO-
pBhI€ SBIISIOTCS CUIBHBIMH OTPAXKaTeJIsIMUA CUTHAJIOB reopajapa U BhITJISASAT
KaK CUJIbHBIEC TUNIEPOOJIbI MIIH JIOKAITM30BaHHBIE MIIOCKUE OTpaKaTeu, B 3a-
BUCUMOCTH OT (hOPMBI TIOBEPXHOCTH Ipoda [5].
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Puc. 2. TunuuHslil pa3pe3 reopajiapa, NOKa3blBAIOUIUN Pa3HyIO IIyOUHY U
MoJI0’KeHue rpoOoB [6]

Ha pucynke 3 noka3zaHbl IpUMepPbl OTOOPAXKEHUS CXO0XKHUX 00BEKTOB
TUIa TPOOOB, HO yKE B 00JIEE CIOXKHBIX M€OJIOTHYECKUX YCIOBUSIX (00JIb-
I0€ coJep>KaHue TJIMHUCTOrO0 MaTepuana). BrikanbiBaHue MOYBbI JJIs 3a-
XOpPOHEHHUS PaAUKaIbHO HAPYILIAET ECTECTBEHHYIO CTPYKTYPY IMOYBBI, U 3TO
HapyLIEHUE 4acTo 0OHApYKMUBAETCS C IOMOILBIO Teopaaapa.

Position (m)
60 65 70 75 80 ! ! 95 100 105 11.0

=0.100 (m/ns)
(su) swi]

Depth(m), V

Puc. 3. I'eopagapHbliil pa3pe3, NOKa3bIBAIONIMNA HAPYIICHHBIN CJIOW MOYBBHI,
WHJIMKATOP MOTEHIIUAIbHOM SIMbI U3 O€3bIMSIHHON MOTHUJIBI [6]
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Takum oOpa3om Ha mpuMepe OMUCAHHBIX 3aXOPOHEHUM MOXKHO IIO-
HSTb, YTO BBISIBJICHHUE apX€0JOTHYECKUX 00BbEKTOB HAa pagrorpaMmMax OyaeT
CBSI3aHO C HAPYLIEHHEM €CTECTBEHHBIX ITPUHIMIIOB 3aJIETAHUS T€0JIOTUYe-
CKOH CpEJbI.

B tabnuue 1 npeactaBieHbl OCHOBHBIE (DU3UYECKHUE XapAKTEPUCTUKH
TOPHBIX NOPOJ KaK PA3JIMYHBIX TUIIOB CPEX.

Tabnuya 1
OcHogHble (huzuyeckue XxapakmepucmuKku 20pHbiX Hopoo

Cpena OTtHOCUTEIbHAA VY nenbHOE CxopocTh  pac-
JTURJICKTPUYECKas | 3aTyXaHue, | MPOCTPAHCHUS
IIPOHUIIAEMOCTD nb/m BOJIH, M/HC

Bo3ayx 1 0 0.3

ITecok 20-30 0.5-5 0.055-0.067

BJIQYKHBIN

ITecok cyxoi 4-6 0.01-1.5 0.122-0.15

CyriavHOK 10-20 0.067-0.095

BJIQKHBIN

CyriavHOK 4-6 0.122-0.15

CyXOu

['muna Bnaxuas | 19-27 2-20 0.058-0.069

['nmuna cyxas 2—1 10-50 0.113-0.212

Topd 50-78 0.034-0.042

Jlnst onpenenieHus TIIyOUHBI 3aJleraHus 0ObEKTOB MOYKHO BOCIIOJIb30-

BaThCs (POpMyIION:

(1)




rjae ¥ — CKOpoCTh mpodera BOJIHBI, paBHas 12.5 cM/Hc, t — Bpewms, C.
1.2. 3ananue 1

B Ilpunoxenuu coOpaHbl JaHHBIE T€OPATUOJIOKAITMOHHON CHEMKH.
Bama 3agauqa:

1. Beigenuts Ha paguorpaMme Bce aHOMaJIbHbIEC YYACTKHU.

2. Onpenenuts Tul, GopMy, pa3Mepbl U TIIyOHHY 3aJ€raroniero 0ob-

eKTa.

3. [IpoBecTr KaueCTBEHHYIO U KOJTMYECTBEHHYIO HHTEPIPETAILINIO BbI-
SIBJICHHBIX aHOMAJIUH, C OSICHEHUEM TOTO, YTO SBJISIETCSI aHOMaIneo0pasy-

IOIIUM OOBEKTOM.
1.3. Bonpochl 1J11 CAMOKOHTPOJISI

» Uto u3ydaet nHxKeHepHas reopusmnka’?

» Ha yem ocHOBaH MeTO/1 reopauoioKanun?

» B kakux ciyyasix MOXKET MPUMEHSITbCS METOJ] F€0paInOIOKAIIN?

» Kak mpoucxouT reopajnoaoKaimoHHas CbeMKa?

» KakoBo OCHOBHOE OrpaHMUYCHHE TIIYyOMHHOCTH reopagapHOTo Me-

Tona?
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2. APXEOMAT'HUTOPA3BEJIKA

MarnuTopasBesika, WJId MarHUTOMETPHUS — OJIUMH U3 METOJIOB pa3Be-
JTOYHOU TeO(U3HMKH, IMO3BOJISIONIMIA MTPOBOJUTh HEHHBA3UBHOC H3YUYCHHE
crpoerust 3emir. OCHOBHAs 00J1aCTh IPUMEHEHUS — T'€0JI0T0pa3BeI0UHbIC
paboTHl M PETHOHAILHOE U3YUYCHHE T€OJIOTMUECKOTO CTPOCHUS, TAKKE Me-
TOJT MCITOJIB3YETCS MPHU PEIICHUU apXCOJIOTHUSCKUX, HHKCHEPHBIX, TCXHU-
YECKHUX W IPYTUX 3a/1a4. MarHuTopa3BeiKa Mo3BOJISET H3ydaTh HAPSKEH-
HOCTh MarHUTHOTO IOJIA. APXEOJIOTHUECKUE OOBEKTHI UMEIOT Pa3IMYHBIC
3HAYCHWEC MArHWUTHON BOCIPHUMMYMBOCTH, KOTOpas H3MCEHSCTCS B CIIC-
CTBHH BO3JICHCTBHUS Pa3IMYHBIX (PaKTOPOB:

1) BBICOKas TeMIIepaTypa;

2) BOCCTaHOBUTEIIbHAS Cpe/ia C JICTUIpaTaIieii THIPOOKHUCIIOB JKee3a;

3) oOpa3oBaHKHE OCTATOYHON HAMArHUYCHHOCTH.

C TOYKH 3pEHUS apXCOJIOTHH HanOoJiee HHTEPECHO BIUSHUC YCIIOBEC-
YECKOMU JICITEeIbHOCTH Ha MATHUTHYIO BOCIIPUUMYHBOCTD PA3JIMYHBIX TPYH-
TOB. 3/1€Ch BAYKHO OTMETHTb, YTO MPU MOCTYIUICHUH SHEPTHH U3BHE HEMar-
HUTHBIE TUAPOOKHCIIBI JKeJIe3a CIIOCOOHBI MEPEXOUTh B MArHUTHBIC COC/TH-
HeHHs. Takod mpoIiece MPOUCXOIUT, HAIPUMEP, MPU OO0XKHUIe TJIUH, YTO
00yCJIOBJIMBAET 3HAYUTEIBHYIO MArHUTHYIO BOCIIPUUMYHUBOCTD KUPITHYA U
KepaMHUKH. AHAJIOTHYHBIC MPeoOpa30oBaHMsl MPOUCXOIAT PU TOTOBKE, 000-
IpeBe JKWIMIIA W MPOYUX OBITOBBIX JejaX. MeHee OYEBHIHBIM IPOSBIIC-
HHEM OIUCAHHOT'O0 MEXaHHM3Ma SIBJISCTCS MOBBIIICHHE MAarHUTHON BOCIIPH-
UMYHMBOCTH B pE3yJIbTaTe THUCHUS, CONPSHKEHHOTO C BBIJCIICHUEM TEILIa, U
APYTHX MPOIIECCOB TOYBOOOPA30BAHHUS, YTO OOBSICHSICT MOBBIIICHHYIO Mar-
HUTHYIO BOCIIPUUMYHMBOCTBH MOYB. [IoMUMO TIPOIIECCOB, CBA3AHHBIX C IPe-
o0pa30oBaHKMEM BEIIECTBA, BAYKHYIO POJIb UTPAET U IiepeHoc. Tak, JJoKaabHOoe
TIOHIKEHHUE peibed)a cO BpeMEHEM OYJCT 3alOJHATHCS IMOYBCHHBIMHU Ya-
CTHYKAMH, YTO MPUBEIAET K MOBBIIICHNUIO MATHUTHON BOCIIPMMMYHNBOCTH Ha
9ToM yuactke [7]. Ha pucyHke 4 npejcraBiieHa BeJIMUYMHA MAarHUTHON BOC-
IPUAMYUBOCTH PA3IMYHBIX BEIIECTB.
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Puc. 4. MaranTtHast BOCIpUMMYHUBOCTh PA3JIMYHBIX BELIECTB [8]

2.1. BBoJ monpaBoK 3a BApUALMHA MATHUTHOIO TOJIsI

M3MeHeHus: MarHUTHOTO MoJisi 3€MJIM BO BPEMEHU B pE3yJIbTaTe pa3-
JUYHBIX (PAKTOPOB, HA3BIBAIOTCA T€OMAarHUTHBIMU BapualusiMu. Eciu mar-
HUTHOE M0JI€ 3eMJIU MIPEJICTABUTh, KaK PA3HOCTh MEXK1Y HAOJII0JaeMO Be-
JMYUHOW HANPSHKEHHOCTH MarHUTHOTO TMOJIA U CPEJIHUM €€ 3HAYCHUEM 32
KaKOW-TMOO0 JUIUTEIbHBIA MPOMEKYTOK BPEMEHH, HAIPUMEP, MECAL] WU
roJi, TO 3TY Pa3HOCTh MbI U Ha3bIBAEM «I'€OMAarHUTHBIE Bapuauumny. Habro-
JIEHUSI TIOKA3bIBAIOT, YTO OHA HEMPEPHIBHO MEHSIET CBOE 3HAYEHUE BO Bpe-
MEHH, TTPUYEM TaKUE€ U3MEHEHHS YacTO HOCST MEePUOJUUYECKUN XapakTep.
JlaHHBIE MAarHUTHBIX 00CEpBATOPUI HAKAIIJIMBAIOTCS HEMPEPHIBHO, U MPO-
CTOM MPOCMOTP MarHUTOrpaMM IO3BOJISIET CPa3y BHIIBUTH M€OMarHUTHBIC
BO3MYILIEHHUSI, KAK OTKJIOHEHUSI OT HEKOTOPOTO CBOETO CTAI[MOHAPHOTO CO-
cTosTHUs. I3 MHOTOUMCIIEHHBIX HMCCJIEIOBAHMI T'€OMarHUTHBIX BO3MYIIE-
HUM U3BECTHBI UX XapaKTepHbIE MPU3HAKHU, B TIEPBYIO OoUepe/ib WHTECHCUB-
HOCTb, MPOJIOJKUTEILHOCTh MPOTEKAHUS U MPOCTPAHCTBEHHOE pacIipesie-
JeHue. YCTaHOBJICHO, YTO T€OMarHUTHBIC BO3MYIICHHUS HAa MOBEPXHOCTHU

3emiu ecTh cyMMa 3((PEeKTOB, pa3IMYHBIX HICTOYHUKOB, MTPECTABIISIONINX
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c00011 CII0’KHBIE CHCTEMBI TOKOB, TEKYIIIUX B HOHOC(hEpe U B MarHutocdepe
3emuu. CTpyKTypa v JUHAMUKA TOKOBBIX CHCTEM T€OMAarHUTHBIX BO3MYILICHUAN
BCE €IlI€ HEJAOCTATOYHO M3YYEHBI, HO HEKOTOPBIE UX MapaMeTPhl IOCTATOYHO
TBEP/O yYCTaHOBJIEHBI. Ha ceroHs MOKHO MPUHSTH, YTO IEPEMEHHOE MarHuT-
HOE TI0JI€ COCTOUT U3 ciemyronumx yacteit: S + L + DP + DR + DCF + DT, rae:

S — peryinsipHast 4acTh MOJIsl, BO3HUKAIOIIAS U3-32 BOTHOBOT'O M3ITyUEHUS
ConHila (COJTHEYHOCYTOUHBIE BapHalllK); €€ CTAaTUCTUYECKAsT aHAJIoTus — S(
BapHalysl: TOKOBAsi CUCTEMA, PA3BUBAIOIIASACA HA OCBEILICHHON CTOPOHE 3eMIIU
Ha BbICcOTE cj1os E;

L — perynsipHas 4acTh MoJisl, BO3HUKAONIAs U3-3a JIYHHBIX NPUJINBOB
B BEpXHE# atMocdepe (JTyHHO-CYTOUYHbIC BapHAIIUH ), CTATUCTUYECKH BbIJIC-
JSI€TCST METOAOM HAJOKEHUSI AIMO0X MO BO3MOXHO OOJIBIIEMY TEPHOIY
HaOII0JIEHUH, TaK)Ke MPUYypOoUeHa K ciioto E;

DP — neperyinspHas 4acTh MoJisl, BO3HUKAIONIAsl U3-32 KOPITYCKYJISIP-
Horo m3nydenus COJIHIIA, €€ CTaTUCTHUECKas aHajiorus — Sd Bapuarms:
TOKHM Pa3BUBAIOTCA B BUJIE AJIEKTPOCTPYH B 30HE MOJISIPHBIX CHSIHUN (CyO-
Oypu) Ha BeIcoTax cios E;

DR — none kKonblieBOro TOKa, CyIIECTBEHHO YCHJIMBAIOUIETOCs B Ie-
pUOJ MAarHUTHBIX Oypb IJIAHETAPHOTO MacliTada, ero aHajuorus — rjiaBHas
¢daza B DSt Bapuauuu: TOKM pa3BUBAIOTCS BO BHEIIHEW YacTH padaiuioH-
HBIX MOSICOB 3eMJIH;

DCF — neperynspHas 4acTh MoJisl, BOSHUKAOIIAs W3-3a TOKOB Ha I0-
BEPXHOCTU MarHuToc(epsl npu 0OTEKaHUU €€ COJHEUHbIM BETPOM, €€ CTa-
TUCTUYECKAs aHAJIOTUsl — HavanbHas (aza DSt — Bapuaiuy;

DT — noJsie TOKOB XBOCTa MarHUTOC(EPHI, ONPEEIIEMOE JBHKECHUEM
MJ1a3Mbl, CTATUCTUYECKOW aHAJIOTUH HE UMEET, HAUMEHEE U3YyUCHHAs YacTh
BapHUALVN.

2.2. CioKoiiHbIE COJTHEYHO-CYTOUYHbIEe BApHAIIUY

CrokoiHbIC COJIHEUHO-CyTOUHbIE Bapualuu (Sq), mpencTaBisitoT co-
00l M3MEHEHMS 3JIEMEHTOB 3€MHOTO MAarHeTh3Ma C MEPUOJIOM, PaBHBIM
MIPOJIOJKUTEIIBHOCTA COTHEYHBIX CyTOK. OCHOBHAs MpUYMHA S — BOJIHO-
Boe u3nydyeHue CoJHIa, OCHOBHOM MEXaHW3M — T'€Hepalys TOKOB BCIE-
ctBue auHamo 3¢ dekra B cioe E nonocdepnl. XapakrepHass 0COOEHHOCTh
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ATUX BapHallii — 3aBUCHMOCTh X MPOTEKaHUS OT JOJTOTHI: (a3bl Kojieha-
HUM TOTO WJIM MHOTO 3JIEMEHTA OTJIWYAIOTCS HA PAa3HOCTh JOJTOT MEXKITY
JBYMsI ITYHKTaMH, TJI€ OHH U3MEPSIOTCS. Tak, €Cu IPeICTaBUTh OTKJIOHCHHE
OT CpeHEeW BEIMYMHBI KaKOTO-IU0O0 dJIEMEHTa, TO €CTh €r0 BapHallhio B
JTAHHOU TOYKE 3€MHOM IMTOBEPXHOCTH, B BH/IE IPOCTOTO TAPMOHUYECKOTO KO-
Je0aHus:

/27
S = §ysin (—), (2)
T
rae So — aMIUIMTYAa; T — COJIHEYHBIE CYTKH; t-MeCTHOE BpeMsi, TO €r0 Bapu-

anus B APYroi TOYKe, JIOJITOTa KOTOPOM OTIWYaeTcs Ha A, OyJIeT ONUCHI-

BAThCs YPABHCHUEM:

Kak moka3piBaloT HaOJIOJEHUs, SO Bapualus 3JIEMEHTOB 3€MHOTO

Sq = Sy sin lZn

MarHeTu3Ma He OCTaeTCs MOCTOSHHOM, caM X011 €€ B ONPEICICHHBIX Mpeie-
J1aX MEHSIETCA HEMPEPHIBHO OT JAHS KO JIHIO, IIPY 3TOM U3MEHEHUIO TTOABEP-
’KEHBI TJIABHBIM 00pa30M aMIUIUTYIbl KoJieOaHu, (a3bl )K€ OCTAIOTCS IO0-
YTH HEeU3MeHHbIMU. [IpuueMm KoJjie0aHMEe CYTOYHOI0 Xo0jJa KaXKAoro dJie-
MEHTa B CEBEPHOM MOJIYIIAPUU BO3PACTAET OT 3UMHHUX MECAIEB, KOTAa
ckinoHenue ConHila HauMeHblee (-23,5°), K J€THUM, KOTrja CKJIOHECHHE
Connna HanoombIee (+23,5°) [9].

2.3. UnTepnpeTanusi NoJy4YeHHbIX pe3yabTaToOB

dopma MarHUTHOM aHOMAJIMA OCHOBHBIX apX€OJOTMYECKUX 0OHEKTOR
(me4u, TOPHBI U T.I1.) MPEJCTABISAIOT U3 CEOs JUIIOIb B CEBEPHOM YaCcTH OT-
pHUIIATENIBHBIN, a B F0)KHOM — MOJIOKUTEIBHBIN (puC. 5).

14
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Puc. 5. Cxema 00pa3oBaHus MarHUTHBIX aHOMAJIMK HaJ 0ObEKTaMH THIIA
«meyby, | — HakTOHEeHne MarHUTHOTO I0JIsg, T — reoMarHuTHoeE moiie, h —

YPOBEHb U3MEPEHUM, 1a — aHOMaJIbHOE MarHuTHOE noJie reuu [10]

2.4. KauecTBeHHAsl M KOJIMYeCTBEHHAs] HHTEPNpeTAUs

BbISIBJIEHHBIX AHOMAJIUIA

[lepBbIM 3TANOM MHTEPIPETAIMU PE3YIHTATOB MArHUTOPA3BEIKHU SIB-
JsieTCsl KaueCTBEHHAasl mHTeprnperanus. [Ipu kauecTBeHHON MHTEpIIpeTaluu
JAeTCsl BU3YAIbHOE OMUCAHHUE XapaKTepa aHOMAJIMI MarHUTHOTO TOJIS 11O
KapTe, TO €CTh OTKIIOHEHHH OT cpeaHuX ((poHOBBIX) 3HaUeHUMN AT (MOTHBIN
BEKTOP UHAYKIUH MAarHUTHOTO 11015 3emun). [Ipu 3ToM oTMeuaercst popma
aHOMAJIUi, X IPOCTUPAHUE, IPUMEPHBIE pa3Mepsl, amIutyaa. [Ipu stom
paccMaTpUBAIOTCS JIUILb JOCTOBEPHBIE aHOMAJINH, PYKOBOJACTBYSCh MPABH-
JIOM, 4TO aHOMAJIMI0 MOYXHO CYUTATh JIOCTOBEPHOM, €CJIM OHA OTMEUYaeTCs
HE MEHEE YeM I10 TPEM COCEJHUM TOYKaM, 3HAUECHUE MOJIs B KOTOPBIX Ipe-
BBIIIIAET HE MEHEE YEM B TPH pa3a CPEIHIOI0 KBAJIPATUUECKYIO MOTPEIIHOCTh
ChEMKH.

KosnuecTBeHHasi OLIEHKA MapaMETPOB 3aJIETaHusl 0O0OBEKTa MPOU3BO-
nutcs 1o rpadukam A7 vnu AZ (BepTUKaibHas COCTABJISIONIAS BEKTOPA UH-
QYKIMU MarHUTHOTO MOJIA 3€MJIM) BJIOJb HHTEPIPETALMOHHBIX MPOo(uieH,
MPOXOJIAIINX YePe3 IIEHTPHI JOCTOBEPHBIX AHOMAJIUH.
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[IpocTeiimmm cmocoOOM HHTEPIIPETAIIUN U30IUPOBAHHBIX aHOMATIUN
SBJISIETCS] CIOCOO XapaKTEPHBIX TOUEK. B 3TOM crmocobe ucroib3yeTcst mpo-
CTas CBSI3b KOOPJAMHAT HEKOTOPBIX XapaKTEPHBIX TOUEK HHTEPIIPETUPYEMOM
kpuBod AT unu AZ (Hanpumep, TOYKH MOTyMaKCUMyMa Xi1/2) C Mapamer-
pamu Tena (HampuMmep, riayOuHou ero 3aneranus h). Ha anomanbHOM Kpu-
BOW OMNpPEIEISAIOT MOJ0XKEHUE Hayala KOOPJAUHAT, Uil 3TOTO UCHOJIb3YIOT
pacCTOsTHUE MEXK]y MapaMy OJHOMMEHHBIX XapaKTepHbIX Touek. O003Ha-
YUM 3TO PACCTOSIHUE MEXKy TOJIYyMaKCUMyMaMu Kak 2X1/2. JlJist TOUek, yaa-
JICHHBIX Ha PacCTOSHUE X1/2 OT HaYaa KOOPAWHAT, B KOTOPBIX 1, (Za) paBHO
MIOJIOBUHE MaKCHUMAITLHOTO Tmax (Zmax), TIOJTydaeM CIICIyIOIee ypaBHEHUE:

mh m 4
(x3, +h2)  2R* @

r€ M — MarHUTHBIM 3apsAl, COCPEIOTOYCHHBIN B noutoce. [Ipu pemenun

MoJy4yaem |x1/2| ~ 0.77h, Torna h = 1.3|x1/2|.

Merton kacarenbHbIX. CyITHOCTh METO/IA 3AKITIOYAETCS B CIICTYIOIIEM.
Ha rpadukax AT unu AZ npoBOaATCS KacaTedbHbIC, ITapaieIbHbIC OCH X,
yepe3 MaKCUMyM, MUHUMYM (€CJIM OHU €CTh), a TaK)Ke KacaTeJIbHbIC BIOJIb
OOKOBBIX CTOPOH aHOMaJMK uepe3 TOYKM Tepernba. Jlamee HaxomsTcs
TOYKHU TEPECEUCHUS BCEX KACATEJIbHBIX U OMPEACISIOTCS a0CIHUCChI TOYEK
nepeceueHus 41, 41, 42, »'. Eciu Ha kpuBont AT (4Z) MUHUMYMOB HET (aHO-
MaJIMM OJTHOTO 3HAaKa), TO 3a TOYKU X1, X1’ OEpyTCS TOUKH MEPECECUCHUS
HAKJOHHBIX KaCaTEIbHBIX C OCHIO X.

[TpubnmxeHHasi TyOMHA 3ajJieraHusl BEpXHEW KPOMKHM Tejla, CO3/1aB-

HIEro IAaHHYI0 aHOMAJINIO, PACCUUTHIBAETCS MO PopMyJiam:
X1—X
h — 1 2
2

h=H%2 5)

2
CpenHee U3 MOYyYEeHHBIX ABYX 3HAUCHUMN h ¥ CITyKUT 77151 OLIEHKH TITy-

OWHBI 3aJIeTaHUs] BEpXHEW KPOMKH Tea.
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2.5. 3ananue 2.

[IpakTrueckas 4acTb.

VY kaxaoro cryneHTa (Mo BapuaHTaM) MPECTaBIICHBI 1Ba ¢aiiia, KOTo-
pbI€ MPENO/IaBATEb IPHUCHUIAET HEMOCPEICTBEHHO HA PAKTUUECKOM 3aHSATHH:

1) daiin ¢ pacimpenuem *.txt — o0CHOBHOH (haiilsl CheMKH;

2) aiin ¢ paciupeHueM *.bas — daitn Bapuauu 115 JaHHOW ChEMKH.
B 3aBuUCMMOCTH OT NPUMEHIEMOr0 MarHUTOMETpa CTpPyKTypa daiina
ChEMKHU MOKET OTINYATHCS.

B cnyuae, ecnu y Bac B BapuaHTe HCHONB30BaJICSI MArHUTOMETP
Geometrix G859, To cTpykTypa ¢aiiia BeITIAIAT CASAYIOIIEM 00pa3oMm:

e | crosiOel — yKa3bIBa€TCSA TUI ChEMKHU;

e 2 cTonbel] — BeJIMYMHA MAarHUTHOTO T0Jis1, B HTJI;

e 3 cronbel] — BeJIMYMHA MAarHUTHOIO TOJISl B Clydae rpaJdeHTHOM
ChbEMKH, B HTI;

e 4 cron0Oell — 3HaYCHWE BpEMEHU B MOMEHT CheMKH B (hopmate Time
(HH:MM:SS.SS);

e 5 crosiOell — nata cbemku B popmare Data (MM/DD/YYYY);

6 cTOJOeI — yKa3bIBACTCS THUIT ChEMKH;

7 cToiibert — koopauHaTa X B ciiydae nmoaktoueHus gatanka GPS;

8 crosberr — kooparuHaTa Y B ciydae nojxitoueHus narauka GPS;

e 9 cronbel — 3HaYEHUE BPEMEHU B MOMEHT ChEMKH B popmate Time
(HH:MM:SS.SS) no nanueim GPS;

e 10 cronben — nara ceemku B popmare Data (MM/DD/YYYY) no
nanubeiM GPS;

e |1 cronben — KOJIUYECTBO OTCUETOB C MOMEHTA MOCJIEAHETO 3aMepa
WJIU Pa3phIBa;

e 12 cronbGer — HOMep TpoduIs;

e 13 cronberr — HOMEp MHUKETA;

e 14 cronben — ctaryc BHyTpeHHEW nH(OpMALINH;

e |5 cronben — ykazaHue HOMEpA HAYaJIbHOTO U KOHEYHOTO MUKETa
JUISL TAaHHOTO MPOQHJI.
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Eciu y Bac mpubop MMPOS-1, to cnenyer B MeHio «Tum xaHamay
yKa3aTh:

e | croxOell — BeJIMYMHA MArHUTHOT'O MO, B I 1JI;

e 2 cronber — cpeaHEKBaApATHYHAS TOTPEITHOCTh, U3MEPEHHUS J1aT-
YyMKa, B I 111

e 3 crosibell — pyiaru COCTOSIHUSA U3MEPECHUS;

e 4 cronbern — nata ceeMku B hopmare Data (MM-DD-YY);

e 5 crosi0el — 3HaYEeHUE BPEMEHU B MOMEHT CheMKH B popmate Time
(HH:MM:SS.SS);

e 6 cronber — HoMep TPOPuIIs;

e / cToa0el — HOMEp IHUKeTa;

e § cronber — MeTka uiu nojymapue no ganubiM ' HCC-npuemuuka.

JI71st TaHHBIX MAarHUTOBAPHUAIMOHHON CTaHIMU (Al UMEET CIeAyIo-
Y10 CTPYKTYpY:

e | cronbern — nata cheMku B popmare Data (YYYY/MM/DD);

e 2 crosibel — 3HaYeHUE BPEMEHU B MOMEHT CheMKH B popmate Time
(HH:MM:SS.SS);

e 3 cronber — BeJIMUMHA MATHUTHOTO T10JIs1, B HT L.

3anaHue:

1. BBecTu nmompaBKy 3a BapyaifiO MarHiTHOTO TTOJIS.

2. PaccunTtath 1 MOCTPOUTH KapTy HAOJIOICHHOT0, aHOMAJILHOT'O Mar-
HUTHOTO TTOJIS ¥ TpaiK Bapyuamyii MAarHUTHOTO TIOJISI B MOMEHT ChEMKH.

3. Kax b1t CTYyIeHT TOJDKEH HAalTH POQHITh, MAKCHUMAJIBHO OTIFCHIBAIO-
UM €ro aHOMAJTHIO, OTIPEACIIUTL (hOpMY U MITyOHHY 3ajieraHus 0ObeKTa.

4. ITpoBecTr Ka4eCTBEHHYIO U KOJTUYCCTBEHHYIO HHTEPIIPETAIINIO BbI-
SIBJICHHBIX aHOMAJIHH, C TTIOSICHEHUEM, UTO SBJIICTCS aHOMAaJINEe00pa3y oM
oobekToM. IIpumepsl ocTpoeHns rpaduKoB U KapThl IPUBEIACHBI HA PH-
CyHKax 6, 7, 8.
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Bapnorpa-.\ma 3a nepuoja dd.lmn._\’_\"y_\’
54070.000
54060.000
54050.000
54040.000
54030.000

54020000
8:24:00  9:36:00  1048:00 12:00:00 13:12:00 14:24:00 15:36:00 16:45:00 18:00:00 19:12:00 20:24:00

Puc. 6. [Ipumep noctpoeHus rpadKoB Bapuallii MarHUTHOTO TTOJIS

['paduk 10KaNBHOrO MArHKTHOIO MO MO NPOQHITIO
350
300
250
200
150

100

50 Q 5 10 15 20 25 30 35

Puc. 7. Ilpumep noctpoenus rpadukoB aHOMAJIBLHOTO 00BEKTa BIOJIb MPO-
bus
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Macwrald 1300
2

—»f— o

T3 NOKANLKBIX AROMANKA_ MATHWTHOIO NONR
£p. 03-XXX veanos Heawoe H.C.

Puc. 8. IIpumep nmocTpoeHHON KapThl aHOMaIUN JIOKAJILHOTO
MAarHUTHOTO TOJIs

2.6. Bonpochl 111 CAMOKOHTPOJIS

» Ha uem ocHOBaHa MarHuTOpa3BeaKa?

» UTto gBisSCTCSA BapHAIMAMUA MarHUTHOTO MOJIs 3eMIu?

» [loueMy IPUMEHSIIOT MAarHUTOPA3BEAKY IIPH U3YUYCHHUH apXEOJIOTH-
YeCKHX 00HEKTOB?

» UT0 03HAYaIOT CICAYIOIINE COCTABJISAIONINE TEPEMEHHOIO MarHUT-
moronoig S+ L + DP + DR + DCF + DT?

» UTo sBiseTCS MEPBBIM 3TAlOM HMHTEPIPETAIIMU PE3yIhTaTOB Mar-
HUTOPA3BEIAKU?
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