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WnTepnperanus reoiaoro-reopu3nuecKux JaHHBIX OCHOBaHA Ha B3aUMOCBSI3U Te0(hU3NIECKUX aHO-
MaJIMH C T€OJIOTHYECKUMHU (PAKTOPaMH, YTO MO3BOJISIET BBISIBISATH HEOAHOPOJHOCTH (30HBI TPEIIMHOBATO-
CTH, TEKTOHHYECKMX HAPYIICHUH U T.II.) B MACCHUBE CKAIBHBIX TIOPOJ, (hopMa M pazMepbl KOTOPBIX MEHSI-
I0TCSl B IIMPOKUX Ipenenax. BeieactBue MHOrooopasust reojoro- reopu3nueckux ycloBUH, CTaHAAPT-
HOW METOJIMKH MHTEpIpPETalny reopU3NIECKUX JaHHBIX, ITOAXOISIIEH A5t OONBIIMHCTBA CIy4aeB, HE Cy-
niecTByeT. B ToM uucie, He cMOTps Ha Bce OoJiee aKTHBHOE TIPUMEHEHHE JIEKTPOMArHUTHOTO 30HAMPO-
BaHUs B TOPHOM [IeJie Pa3IMYHbIMU HCCIIEN0BATENIIMH, BOIIPOCH! OLIEHKH I€0JI0r0-CTPYKTYPHOIO CTpOe-
HUSl MACCHUBOB CKAJIbHBIX MTOPOJI C UX IIOMOILBIO OCTAIOTCS HE pelieHHbIMH [2, 3, 5]. CyliecTBEHHBIM HEJI0-
CTaTKOM DJIEKTPOMArHUTHOTO 30HIUPOBAHUS, KaK M 'y OOJIBIIMHCTBA BOJTHOBBIX METOJIOB, SBIISETCS CIOXK-
HOCTb KaMepaJIbHOM 00padOTKH MMOSYyUEHHBIX JaHHBIX, & TAKXKE HEOJHO3HAYHOCTh HHTEPIPETALUH, Ha Ka-
4eCTBO KOTOPOM BIMSIET ONBIT HHTepIpeTaropa. Llenbio qanHol paboThl sIBIsIIaCh pa3padoTKa KOMILIEKC-
HOTO TI01X0/1a (COMOCTABIEHUS JaHHBIX UMUTAIIMOHHOTO MOJIEIMPOBAHNS, BU3YAIILHOTO OOCIIEIOBAHNUS U
aHaJIM3a KNHEMAaTHYECKUX M AMHAMUYECKUX XapaKTePUCTUK CUIHAJIA 3JICKTPOMArHUTHOTO 30HINPOBAHN)
K MHTEPIPETAUN I'€0JIOr0-re0PU3NIECKUX JaHHBIX AT UACHTH(OUKANH HAKIOHHBIX HEOJIHOPOAHOCTEH
Y CHIDKEHUSI POJIH CyOBEKTUBHBIX (DAKTOPOB B MPOLIECCE MHTEPITPETAIINH, YTO MTO3BOJIUT CYIIECTBEHHO T10-
BBICUTb UX JOCTOBEPHOCTb.

B noanoBepxHOCTHOH reopajinoiIoKaluy PacupoCTpaHEHUE 3JIEKTPOMAarHUTHBIX BOJIH METPOBOTO U
JIEIMMETPOBOI0 IMana3oHa B Fe0JIOrTHYecKol cpejie-Tn3IeKTPUKE OMUCHIBAETCs ypaBHEHUAMH MakcBera:
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rae £ — manpsoxennocts snexrpuaeckoro moms (B/M); € — AeiiCTBHTENbHAS YaCTh KOMIUIEKCHOM OTHOCH-
TENBHOM TUAIEKTPHUECKOM MpoHuIaeMocTH (6e3pa3MepHasi BEIUYHNHA); C — CKOPOCTh PaclpoCTpaHEeHUs
3JIEKTPOMATHUTHOM BOJIHBI B TIPOCTPAHCTBE (M/C); W, — MarHUTHAs! IPOHUIIAEMOCTH cpebl (I'/m); o — mpo-
BoaumocTs (Cm/M). M nest MmeTosa 3aKiitogaeTcs B U3y4YeHUH UMITYJIbCOB DJICKTPOMArHUTHBIX BOJIH M Peru-
CTpallii CUTHAJIOB, OTPAKEHHBIX OT T'PAHUI] HEOTHOPOIHOCTEH 30HIUPYEMOT0 MacCHUBa MOPOJI, UMEIOIINX
OTIIMYAIOIITHECS DIIEKTPOPHU3HIECKIE CBOKCTBA [6].

J1 BBISABIIEHNUS BIMSIHUS HA COCTOSIHUE MacCHBa MOPOJI HapyILIEHUH KPyTHOTO Mopsiika U MOHUMa-
HUSI MexaHu3Ma (POPMHUPOBaHUSI OCOOCHHOCTEH BOJHOBBIX XapaKTEPUCTUK CUTHAIIA, BBIIOJHEHO MOJIEIH-
pOBaHUE IEKTPOMATHUTHOT'O TIOJIS, HHAYLUPOBAHHOI'O T'€0palapHbIM 30HIUPOBAHUEM Ha YUaCTKE CKallb-
HBIX [TOPOJI C HAKJIOHHON HEOJTHOPOJHOCTHIO. PacueThl BBINMOIIHEHBI METO/I0M KOHEUHBIX Pa3HOCTEHN BO Bpe-
MeHHOM o0nactu ¢ ucronp3oBanueM nporpamm GPRMAX nu MATGPR [1, 8, 9].

Ha puc. 1 npencraBieHs! pe3yabTaThl IMUTALMOHHOTO MOAEIMPOBAHMS PaOOTHI reopajapa ¢ 4acTo-
Toit orpoboBanus 100 MI'11 Hai 30HOH HEOTHOPOIHOCTH, HAXOSIICHCS IO/ yriioM 45 ° K TIOBEPXHOCTH.
B neBoit wactu pucynka (puc. 1 a) mokasana THNUYHAsI HAKJIOHHAS CTPYKTypHasi HEOTHOPOTHOCTh HA YCTY-
e kapbepa. ['eomerpuueckas cxema Moaenan oroOpaxaer pa3pes pparMenTa ycryna pazmepom 20*15 me-
TpoB (puc. 10), ¢ 30HON HEOJHOPOJHOCTHU JUTMHHOM 2 M U MOIIHOCTHIO 0.1 M. JluanekTpudeckas IpOHH-
[IaeMOCTh BMEIIAIOIINX MOHOJIUTHBIX TIOPOJ] IPUHSATA 6 €/1. (COTJIacCHO CIPABOYHBIX TAHHBIX (PU3NIECKIX
CBOMCTB TOPHBIX MTOPOJT 3HAUEHUS JUIICKTPUISCKON IPOHUIIAEMOCTH MOTYT OBITh 4-8 ej1.) [ 7], a HapyIIeH-
HOU CTPYKTYPBI, B LIEJIAX KOHTPACTHOCTH IOJTy4aeMBbIX JaHHBIX, B /IBa pa3a Oounblie — 12 ex. AHanu3 HeoO-
paboTaHHOW CHHTETHYECKOH pafaporpaMMsl (puc. 1 B) MO3BOJINI BBIIBUTH aMITIUTYAHBIE H3MEHEHHS BOJI-
HOBOM (hopMBI CUI'HANA, OTPAXKEHHON OT HEOJHOPOJHOCTHU. BhIsSBIIEHO, YTO IIPH MEpEeCeUCHUN KpaeB HEOl-
HOPOAHOCTH 00Pa30BBIBAIOTCS 1B TUIIEPOOTUUECKUX OTPAKEHUS, KOTOPBIE MACKUPYIOT MOJIC3HBIA CUTHAIL.
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JlJ1s BOCCTaHOBIIGHUSI HCTUHHOTO TIOJIOXEHHS 00bEKTa MPUMEHEHA MPOIieypa MUTPAIlUH, B KOTO-
poi mjest mporeypbl 00pabOTKM OCHOBaHA Ha npuHIHMIIE [ toiireHca, rie Kaxaas ToYKa BOITHOBOTO (POH-
Ta SIBJISIETCS BTOPHYHBIM UCTOYHUKOM Koniebanuid. Ha pucyHke 1 e mpencraBieHa BoTHOBast popMa CUTHA-
na (Tpacca), IpoXoAsias HENOCPEACTBEHHO TOCepeInHE HEOTHOPOAHOCTH (pHC. | 1), KOTOpast COAEPIKUT
HCTUHHOE OTPAKCHHE OT 00bEKTa — KpacHas MyHKTHpHAs cTpenka. Ha puc. 1T «XBocTh» THmepOor (yKa-
3aHBI 3€JICHBIMU ITyHKTHPHBIMU CTPEIKaMi) MAaCKUPYIOT MOJIE3HBIH CUTHAI — HCTUHHBIM OTPaXCHHEM OT

00BEKTA SIBJIIFOTCS BEPIIUHBI TUIIEPOOJI, 0003HAYCHHBIC KPACHBIMU ITYHKTUPHBIMH CTpeiikaMu. Takum 00-
pa3oMm, IOCPEICTBOM MaTeMaTHIECKOTO MOIETTMPOBAH yCTaHOBIIEHA BOTHOBAsS KapTHHA Oceil cnH(pa3HO-
CTH M aMIUTUTYAHBIX XapaKTePUCTHUK CUTHAJIA 3JIEKTPOMArHUTHOTO 30HUPOBAHMSI YCTYIIA, OCIa0JICHHOTO
HaKJIOHHOM HEOJTHOPOIHOCTHIO.
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Puc. 1. AAroputm u pe3ysbpTaTbl MOJCIMPOBAHMS 3JIEKTPOMATHUTHOTO TOJISL, HHAYIIMPYEMOTO 3JIEKTPOMAarHUTHBIM
30HIMPOBAaHHEM, B OKPECTHOCTH HAKJIIOHHOW HEOTHOPOTHOCTH.

a — HEOJHOPOJHOCTh Ha YCTyIe Kapbepa, 0 — reoMeTpryecKas cxeMa MOJENH, B — CHHTETHYEeCKas MOJelb paiapo-

TpaMMBHI, T, € — BOTHOBas (hopMa CUTHAIA B TOUKE, 1 — 0OpaboTaHHas pajaporpaMma.

KonnuecTBenHas nHTEpIpeTanys reoPpu3nIecKux JaHHBIX SBISETCS CaMBIM Ba)KHBIM JTaroM I10-
JIy4eHUsl JOCTOBEPHOM MH(OpMAIMU O CTPYKTYpe MaccuBa CKaJIbHBIX HOpoA. MHTepnperanns 3axitoda-
eTcs B ICTAIbHOM aHAJIN3€ BOJHOBOW KapTHHBI BHYTPH BBIICJICHHBIX Ha pajaporpaMMe y4acTKOB HIIH 00-
nacTei, KOTOpbIe OTIMYAIOTCS IPYT OT APYra XapakTepoM pUCYHKa, TM00 TOBEPXHOCTSIMH YTIIOBBIX HECO-
rimacwii [4, 6].

Ha pucynke 2 mpexactaBieH yyacTOK 0oOCiIeZOBaHMS KPYIHBIX TPELIMH (CeBepo-3amaaHblii 00pT,
ropu3oHT +120 M. xapsepa JKenesusrii AO «Kosmopckuit 'OK»), mpoxoasiiux depe3 HECKOIBKO YCTY-
[I0B, B 3HAUEHMSIX ANAJIEKTPUYECKOH MPOHHMLAEMOCTH, OTPaKalolleld COCTOSHME MaccuBa C COIOCTaB-
JICHHEM BU3YaJIbHOTO 0OciieioBaHus. Pe3ynbTaThl reopajapHOro HCCISA0BAHUS IEO0IOTr0-CTPYKTYPHOTO
CTPOCHUSI MACCHBa CKAJILHBIX MOPOJ BHAUaj1e 00padaThIBaIlCh C UCTIOIB30BAHUEM CIICIIUATN3NPOBAHHBIX
U TAHHOTO BHJA MccienoBaHuii komnbioTepHbIx nmporpamMM (I'EOPAJIAP-OKCIIEPT u RadExplorer),
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HMHTEPIPETHPOBAINCH pa3efibHO, a 3aTeM BBIMOIHAJICS KOMIIJIEKCHBIH aHAIU3 MOJYYEHHBIX JaHHBIX B
MPOCTPAHCTBEHHO-TITYOMHHOM B3aUMOCBSI3H.

st BBIYUCIECHUS 3HAUEHUH JUAIEKTPUYECKON MPOHUIAEMOCTH HCIONb30BANACh Mporpamma aB-
TomMatu3upoBaHHoON 00paboTku curnanoB 'EOPAJIAP-DKCIIEPT, rie ucxoaHbIMH JaHHBIMH CITY)KUJIA
YHUCIIOBasi MaTPHUIlA aMIUTATY/I OTPAKEHHBIX CUTHAJIOB, IMOJyYeHHAs NP AJIEKTPOMAarHUTHOM 30HAUPOBA-
HuU. B pe3yibrare BRIYHCICHH Ha BEIXO/Ie (POPMHUPYETCS MaTPHUIla TOTO K€ pa3Mepa, HO YXKe CO 3HaYCHH-
SIMU IMDIIEKTPHUYECKOM MPOHULIAEMOCTH JUIS K210 TOUKH JBYMEPHOTO MPOCTPAHCTBA pa3pe3a (TEXHOIIO-
r'us OCHOBaHa Ha Q) dexTe TUPpaKinm), 9YTO TO3BOJSIET MPOU3BOINUTH IIOCTPOCHUE PA3PE30B KaK B ciydae
HAJIWYHs OTPAKAIONIMX TPaHUIL, TaK U B CIy4ae HEMPEPHIBHOTO M3MEHEHHS DIIEKTPOPUIUIESCKUX CBOWCTB
0 POQIIII0 HAOIIOICHUN | TI0 TiyOuHe [4]. 3HAYCHUS OTHOCUTEIILHON TUAICKTPUUYECKON MTPOHHUIIAEMO-
cTH 6.5 OTH. e1. ObUIN MPUHSTHI COOTBETCTBYIOIIUMH OJHOPOJIHOMY COCTOSIHHIO CKaJbHOIO MaccuBa [4, 7].
VYBenuueHne TU3JIeKTPUUECKUX CBOWCTB MOPOX 0 8 OTH. €. B IPUIIOBEPXHOCTHOH 30HE OOBSICHSETCS €€
MOBBIILICHHON HAPYIIEHHOCTHIO, YTO MOATBEPKAACTCS BU3yIbHBIM 00CIICI0BAaHHEM BEPTUKAIBHOTO OOHA-
xenust mopof. CienoBaTensHO, BO3pacTaHne 3HAYSHHUH TUAIEKTPUIECKO TPOHUIIAeMOCTH OT 6.5 710 8 n
BBIILIE OTH. €]l. CBUACTEILCTBYET O OOJIbIICH CTEIIEHH HEOAHOPOIHOCTH MacCUBa CKaJIbHBIX TOPOI.

HapyweHHan 30Ha

Paccronnme, m
10 15

BbiaBneHHasn TpelwuHa

UseToBan wKkana 3Ha4eHMi (BepXHAR - v [omM/Hc]. HukHAR - Re(s)): -30°
1225 12.05 11,86 11.68 1.5 11,34 11,18 11,03 10.88 10.74 1061
P [
6 6.2 64 66 6.8 T T2 T4 76 78 8

Puc. 2. PagaporpamMma u ee COMOCTaBICHHE ¢ OOHAKCHHEM MOPOJT Ha YCTYIIe
(rayaso u koHer[ mpoduist 0003HaueHBI Ha (HOTO OPAHKEBBIMH METKAMH).

Ha pucynke 3 mpencTaBieHO COMOCTaBICHNE 3HAYCHUN TUAICKTPUUCCKON MPOHUIIAEMOCTH H JIO-
KaJbHBIX MAKCUMYMOB aMIUIUTY/]] OTHOAIOMICH JIEKTPOMArHUTHOI'O CUTHANA (MOJTYYEeHHBIX B IPOrpaMMme
RadExplorer) no rny6une. BrisiBiieHO, 4TO yBEeNMYCHNE AUIIEKTPUUECKON TPOHULIAEMOCTH COOTBETCTBY-
€T BBICOKMM 3HAYEHHM JIOKATFHBIX MAKCHMYMOB aMILTHTY I OTHOAOIIEH SJIEKTPOMarHUTHOTO CUTHANA, U
Ha000poT.

BhIMONTHEHHBIME HHCTPYMEHTAIBHBIMU W3MEPEHHUSIMU BBISIBIICHO, YTO B Tpe/eiax 30H HEOTHOPO-
HOCTel MaccuBa (pa3oMHasi TEKTOHHWKA, YIaCTKU MOBBIIIEHHON TPEIIMHOBATOCTH) HaBEIEHHOE AIIEKTPO-
MarHUTHOE TI0JI€ UCKAXKAETCsI B 3aBUCUMOCTH OT CTEIICHH pa3inyusl GU3MUECKUX CBOMCTB MOPOJ 30HBI U
OCHOBHOT'O MacCHBa. Y CTAaHOBJICHO, YTO HHTCHCUBHOCTH MCKa)KCHUSI BOJTHOBOT'O TOJISI ONPE/ICIISIeTCS] KOH-
TPACTHOCTHIO (COOTHOIIEHHEM ) (PH3NIECKUX CBOMCTB MOPO U TITyOWHON PACITONIOKEHHUS 30HEI.
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Puc. 3. ComocraBiieHue 3Ha4CHAN TUAIIEKTpHYIECcKOi mpoHuiaeMocTd mopoA (E) 1 mokambHBIX MaKCHUMYMOB aMILTH-
Ty (Amp) orubaromeit 3JeKTPOMAarHUTHOTO CHUTHAJIA TI0 TaHHBIM HATYPHBIX H3MEPEHUHN: a — IATHIA METp PO,

0 — IBaAATHI METP PO

B pesynbraTe MMHMTALMOHHOTO MOJEJIMPOBAHUS YCTAaHOBJIEH MEXaHU3M (OPMUPOBAHUS OCOOCH-
HOCTEH BOJHOBOW KapTHHBI OCel CHH(A3HOCTH M aMIUIMTYJHBIX XapaKTepUCTUK CUTHANA panaporpam-
MBI CKaJIbHBIX ITOPOJI, OCITA0JICHHBIX HAKIOHHON HEOAHOPOAHOCTHIO. COMOCTaBUTENIbHBIN aHAIN3 JJAHHBIX,
C OZJHOM CTOPOHBI, IIOJyUYEHHBIX HATYPHBIMHU ONPEAEICHUSIMH ¢ IPUMEHEHUEM IreopagapHoro 30HUpPOBa-
HUS, a C Ipyro — 1o pe3yibTaTaM MOJEINPOBAHUS JIEKTPOMArHUTHOTO 0JIsl, UHAYLUPOBAHHOIO Treopa-
JApHBIM 30HIUPOBAHUEM, MO3BOJIMI CO3JaTh OCHOBY JJis Ooyiee HaJEKHOTO YCTAHOBJICHUS MAapaMeTpoB
HAKJIOHHOM CTPYKTYPHOW HEOAHOPOJHOCTH IO MHTEPBAIaM M3MEHEHHsI 3HAUCHUH JU3JIEKTPUUECKOH Mpo-
HUIIAEMOCTH 1OopoJ. TeMm caMbIM 00OCHOBAaHBI MPUHIMITBI WACHTH(PHUKALUN CTPYKTYPHBIX HapyIICHUH U
30H HEOAHOPOAHOCTEH B CKaJIbHOM MAaCCHBE 10 BOJHOBBIM JAHHBIM IKCIEPUMEHTAIBHBIX PaJaporpaMm
HATYPHBIX FeOpajapHbIX ONpPEICIICHUHN.
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