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PE3YJIBTATBI OBPABOTKHU JIAHHBIX YJIEKTPOTOMOT PA®UHU
B 30HE AKTUBHOM PA3JIOMHOM CTPYKTYPBI

B.E. Mammwkos, A.H. FOnycos

AHHOmMayus. OnekTpoTomorpacmst ABMNAeTCs OAHUM K3 3MEKTUBHBIX ManornyGuHHbIX 3MeKTpopasBeaoUHbIX
METOA0B, KOTOPbIV MO3BONSET AOCTATOMHO AeTanbHO M3yyaTb reoaneKkTpuyeckoe CTPOEHWe BEPXHEeW 4acTu 3eMHOMN
Kopbl (Ha rmybuHy A0 HECKOMbKUX COTEH METPOB), AOMOMHATL AaHHbIE ApYruX, Bonee rmyOuHHbIX aNeKTPOMarHUTHbIX
METOAOB UM BbISABNATb pasnMyHble reonormyeckne o6bekTbl. VccnenoBaHuss MeToAoM — areKkTpoTomorpadun
npoBoAMNUCE Ha Npodune «boomy, 3anoxeHHOM B 06racT BOCTOMHOTO 3aMblkaHus Yyiickol BnagnHbl Ha CeBepHOM
TaHb-lLlaHe ¢ npumMeHeHnem MHoroanekTpogHow annapartypbl «Ckana-48». [NpuBogutca nogpobHoe onucaHune
METOAUKN BbIMOMHEHUSI U3MepeHuin 1 0bpaboTky nonesbiX AaHHbIX WM MOCTPOEHWUS re03NIeKTPUYECKoro paspesa
C MOMOLLbIO NporpamMbl ABYMepHON nHBepcun Res2Dinv. [Nony4YeHHbIVi reosnekTpuyeckunii paspes npoaHanusnposaH
C NPYIMEHEHNEM anpuopHOW reonornyeckor HOpMaLm, BbisiBIIEHbI BO3MOXHbIE NMPOSIBNEHNS PAa3NOMHbIX 30H.

Krtoyesble crosa: anekTpotoMorpadus; reoanekTpuyeckuini pa3pes; MHOro3nekTpoAHble YCTaHOBKW; pasnomHast
cTpykTypa; CeBepHblit TaHb-LLaHb.

AKTHUBJYY KAPAKA TY3YMYHYH AMUMATBIHJIA
SJIEKTPOTOMOT PA®UAJIBIK MAAJIBIMATTAP/bI NIITEII
YbITYYHYH KBIABIHTHITBI

B.E. Mamiokos, A.H. IOuycos

AHHOmMayus. InekTpoTomorpadus xep KblpTbIlWbIHbIH YCTYHKY GOnyryHyH reoanekTpauk Ty3ynywyH (bup Heue xy3
MeTp TepeHAMKKe YelnH) aeTtangyy waungeere, Gallka TepeH anekTpOMarHUTTMK MeToadopAyH MaanbiMaTTapbiH
TONYKTOOrO XaHa ap KaHaan reonornsanbik 06bekTUnepan aHbIKTOOro MyMKyHAYK 6epreH acbdekTnBayy a3 TepeHanKTeru
3MNeKTp YanrbiHA0O blKManapbiHblH 6upyu Gonyn acentenet. TyHayk TaHb-llanpgarsr Yy onayHyHYH Ybirbill
xabbinraH anmarbiHgarbl «boom» npodunuHae anekTp Tomorpadusa bikmacbl MEHEH U3WNAeenep Ken aneKTpoaayy
«Ckana-48» annapaTypacbklH KOMAOHYY MEHEH XXYPrysynreH. Oku enyemayy uHsepcusanbik Res2Dinv nporpamMmmachiH
KOMNAOHYY MEHEH ernyeerniepay >Xyprysyy xaHa Tanaa MaanbiMaTTapbiH ULITETYY XaHa reoanekTpamK CeKUumsiHbl Kypyy
TEXHMKaCbIHbIH TONyK cypeTTenyLly 6epunreH. AnbiHraH reoanekTpanK KeCcM anpuopayK reonornasnbik MaansiMaTTbiH
»apAambl MEHEH Tangooro anbliHbIn, 6y3ynyy 3oHanapblHbIH MyMKYH 60Myy4y KOpYHYLUTOPY aHbIKTanraH.

TylyHOyy ce3dep: anekTpoToMorpadusi; reoaneKkTpanK Kecyy; Kemn anekTpoaayk Ty3ynywTep; )apaka Ty3ymy; TyHOyK
TaHb-LUaHb.

RESULTS OF ELECTROTOMOGRAPHY DATA PROCESSING
IN THE ZONE OF ACTIVE FAULT STRUCTURE

V.E. Matiukov, A.1. Yunusov

Abstract. Electrotomography is one of the most effective low-depth electrical exploration methods that allows you to
study in sufficient detail the geoelectric structure of the upper part of the earth’s crust (to depth of several hundred
meters), supplement the data of other, deeper electromagnetic methods and identify various geological objects.
Studies by electrotomography were carried out on the profile “Boom”, laid in the area of the eastern closure of the
Chui depression in the Northern Tien Shan with the use of multi-electrode equipment “Skala-48”. The paper provides
a detailed description of the methodology for performing measurements and processing field data and constructing
a geoelectric section using the Res2Dinv two-dimensional inversion program. The resulting geoelectric section of the
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studied area was analyzed using a priori geological information, as a result of the studies, possible manifestations of
fault zones were identified.

Keywords: electrotomography; geoelectric structure; multielectrode installations; fault structure; Northern Tien Shan.

Beenenue. C pa3BuTHEM anmmaparypHOTO Mapka M IMPOTPAMMHOTO OOECTIEUeHHs] METOIBI MaJIOTTyONH-
HOU Te0(hU3UKHU CTAaHOBATCS Bee Ooiiee BocTpeOboBaHHbIMU. Hampumep, BO MHOTHX PErHOHAaX MO BCEMY MHPY
BCE YaIlle BO3HUKAET Mpo0iieMa HeXBAaTKH BOJIBI, YTO UMEET OYCHBb CEpbe3HBIC MOCICACTBUS IS HACEIICHNUS.
Merton snexrporomorpaduu (OT) npumensercs npu Bcex AeTadbHBIX MaJIOTTyOMHHBIX T€O(PU3NUECKUX HC-
CJIEJIOBaHUSIX, UMEET HAaUOOJIBIIYIO JETAbHOCTh M HU3KYIO TOIPEIIHOCTh M3MepeHnid. Hay4uHo# craHiuei
PAH B r. bulikeke mpoBOAATCS UCCICIOBAHUS M0 M3YUYCHHIO CTPOCHUS PA3JIOMHBIX CTPYKTYP, B TOM YHCIIC
M CKPBITBHIX TIOZT 0CaJ0YHBIMHU TIopogaMu. OCyIeCTBISIIOTCSI MOHUTOPHHTOBBIC HAOMIONCHNUS 32 HIMH, KaK 3a
00beKTaMHu, KOTOpbIe HanbojIee YyBCTBUTEIBHBI K FCOMUHAMUYCCKUM IIPOLECCaM, MPOUCXOMSANINX B Ceiic-
MOaKTUBHBIX pervioHax [1-3]. TpyaHocTH, CBSI3aHHBIC C BBISIBICHHEM M W3yYE€HHEM Pa3JIOMHBIX CTPYKTYD,
MEPEKPBITHIX MOIIHBIMU KaHHO30MCKUMHE OTJIOKEHHSIMH, 3a4aCTYI0 MOXKHO MPEOJI0JIETh C IOMOIIBI0 METONIA
anektpoTomorpaduu [4, 5]. [Toaromy, npuMeHEeHHE 3IEKTPOpa3BeA0dHON cTaHuu «CKana-48y» Uit peeHus
MOCTABJICHHBIX 32/1a4 BECbMa JIOTUYHO.

Annapamypa. Anmnaparypa «Ckana-48» (OO0 “Koncrpykropckoe bropo Dnexkrpomerpun”, . HoBocu-
Oupck) — 48-Mu MEKTPOIHAS IICKTPOPA3BEIOUHAS allllapaTypa — NpeIHa3Ha4YeHa /ISl BBIIOIHEHHS DIICKTPO-
pa3BeOYHBIX PaOOT METOAAMH COMPOTUBIICHUH W BRI3BAHHON ITOMISIPU3AIIIH B PEKUMaX IEKTPUIESCKOTO TPO-
(unuposanus (O11), BepTUKaIBbHOTO 3eKTprudeckoro 3oHauposanus (B23) u anexkrporomorpaduu (3T) [6].

B xommnekt anmapatypsl «Ckana-48» BXOIAT: JBE AIIEKTPOPA3BEIOYHBIE KOCHI MO 24 KOHTaKTa Kax-
Jast, COGIMHUTENHN (C KOCBI HA AIICKTPOJ), IEKTPOIbI, AKKyMYJIATOP, KaOSNU Ui BHEUIHETO aKKyMYyJIaTOpa,
USB ka0eb, (1111 HaKOITUTENb, IIPOrPAMMBbI BU3yaJIM3allii 1 00paboTku nosieBbix AaHHbIX SIBER TOOLS
u RiPPP. Dnekrpopa3Benounas anmaparypa 1mo3BojisieT padorark B Tpex pexxumax: Instant — npenHa3zHavueH
JUTSL pabOTBI B peXKUMeE dMeKTprudeckoro npodpummposanus (D11); Manual — muist paboThl B pekuMe BepTHKAIb-
HOTO 3JIeKTprudecKoro 3oHaupoBanus (B23); Automatic — i paboTsl MeTonoM dnekTpoTomorpaduu (IT).

MeTonuka BbINOJIHEHHS] U3MepeHuii. /1y mpoBeaeHus MoJIeBBIX PabOT METOIOM JIEKTPOTOMOTpadUH
Ha npoduiie packiaabBaroTcs Kockl (120 M) B MPOTHBOINOIOKHBIE CTOPOHBI OT LIEHTPAJILHOTO MyHKTa Ha-
omronenuii. [locne packimankyn KOCH W 3a3eMIJICHHSI JIEKTPOJOB, POU3BOIUTCS TECTHPOBAHUE aIllaparyphl
U TECTOBBIN 3aMep U3MEPEHUIN KaXKIOTO IEKTPO/Ia LIS OLCHKH KauyeCTBa 3a3¢MJICHUSL.

Ha npodunie «boomy anekTpopasBeiodHbie paboThI BRIIOIHSIIN B peskuMe Automatic, npu padote ObuH
3aJ1eiiCTBOBaHbl MHOTOAJIEKTPOIHbIE Kabenu, noakioyaemble K pazbémam «Koca 1 — 24» u «Koca 25 — 48y,
paccTosiHuE MEXKAY JCKTPOJaMH B KaXJIOW yCTaHOBKe 5 MeTpoB (pucyHOK 1). Permcrpanuro mojeBbx Ha-
OJIONCHUIT OCYIIECTBISIIACH C MCIONIB30BAHUEM 3aIUIAHHMPOBAHHBIX TUIIOB YCTaHOBOK. Pe3ynbrarhl m3mepe-
HUH coxpaHsutuch B popmate *.d2d. 3arem 3TH JaHHBIC CYUTHIBAIMCH U IIEPSHOCHIINCH Ha KOMIIBIOTEp Orepa-
TOpa I mocneayouieir oopadorku [6].

Cxana-48
Koca (1-24) Koca (25-48)

[laHHble

PucyHnok 1 — Cxema pacCTaHOBKH KOC C 3JIEKTPO/IaMH Ha JIEKTpoToMorpaduyeckoM npodure.
Hywmepanus anektpoioB HauMHaeTcs ¢ AajibHero aekrpona Koca 1 — 24,
a 3aKaH4YMBaeTcs JanbHUM ekTpoaoM Koca 25 — 48 ¢ marom Mexay 31eKTpoiaMu 5 M
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OcHnogbl memooda. 1115 poBeieHNUS U3MEPEHUSI METOJIOM CONPOTHBIICHUN HA TMTOBEPXHOCTH 3EMJIM pa3-
MEIIAI0TCA U 3a3eMIISIOTCS 4 2JIEKTPoa, KOTOPbIE B COBOKYITHOCTH HA3bIBAIOTCSA YCTAHOBKOM: /1Ba MUTAIOIINX
(A u B) u nBa mpuémusix (M u N). Kaxnoii yctanoBke B HaDope COOTBETCTBYET YHUKAIBHOE coueTanue A, B,
M, N. OcHOBOIi MeTOZIa CONPOTUBICHUN ABISETCS TO, YTO PErHCTPUPYETCS PA3HOCTh NOTEHIIMAJIOB, HAOIO-
naemas Ha TMOBEPXHOCTH 3emin (AU, ) Npu NpOMyCKaHWH SIEKTpUudeckoro Toka (I, ) yepes 3a3eMieHHbIE
MUTAONINE AICKTPOAbI (pUCYHOK 2) [6, 7]. 3Has kodpduuueHT yctaHoBKU (K), MOKHO BBEIYHCIHTH OYCHB
Ba)KHBIN (PM3UYECCKHUN TTApaMeTp TCOTOTHIECKOM CPebl — KAXKYIIEecs AIEKTPUIECKOE COMPOTHBIICHUE O

Kk AU

s = K= (M)

AB
rae AU, — M3MepUTENbHAs Pa3HOCTh MOTEHIIMAIOB MEX1y IIPUEMHBIMU d5iekTponamu M u N; I, | — TOK B 11-
tatouleii 1uHun; K — reometprudeckuii koapPpuineHT yCTaHOBKH.

B 3aBucHMOCTH OT COOTHOIICHHS PACCTOSIHUM MexIy anekrtpogamu A, B, M u N, BeInensitoT pa3Hbie
TUIIBl YCTAHOBOK:

YcranoBka Bennepa o, B, y (Wenner Alpha, Beta, Gamma).

Yeranoska [lmom6eprke (Schlumberger).

DkBaropualibHas numoibHas ycranoBka (Equatorial Dipole-Dipole).

Ocesas nqunonbHas ycraHoBka (Inline Dipole-Dipole).

Tpéxanekrponnas ycranoska (Pole-Dipole).

JByxanekrpoanas ycranoska (Pole-Pole).

Oopabomka oannsix. IIpocMOTp M BU3yanM3alvio AAHHBIX, MOMYYECHHBIX anmaparypoil «Ckama-48,
npoBoauiau B nporpamme SIBER TOOLS, kotopast mpeqHa3zHadeHa JUIsl CO3JaHus, pelakKTUPOBaHus (ailos
C OTIMCaHNEM YCTaHOBOK, a TaKXKe MIEPBUYHON 00pabOTKN MaHHBIX — (HIIBTPAIIH, KOMIOHOBKH M SKCIIOpTa
B pacnpoctpanéHnbie Gopmatsl [7, 8]. JanHas mporpamMma mo3BoJsieT co3aBarh (aiibl madbIoHOB U3Mepe-
Huit S1D (comepxamuii ”HPOPMALIHIO O TUIIE UCITONIB3YyeMOl it BO3 u3MepuTenbHONW YCTAaHOBKU H O T'eo-
METPUU U3MEPUTENILHBIX YCTAHOBOK, BXOJSIIMX B KOMIUIEKC U3MepeHuil) u S2D (B pexuMe UCTONb3yeTcs
KOMMYTATOp); TIPH padoTe 3aAeHCTBOBAHBI MHOTOJIEKTPOIHEIC KaOeNH, MOIKII0YaeMbIe K pa3bEMaMm.

[IpenBaputenbHyo 00padOTKY AaHHBIX BBITIONHAIM ¢ ToMOIIbI0 nporpamMmel RiPPP. IIporpamma Busy-
AM3UPYET U MO3BOJISET PEIaKTUPOBATh JaHHBIE, MMOJydeHHbIe anmapaTypoil «Ckana-48» B ¢opmare *.d2d
(daiin u3mepeHHBIX JaHHBIX) U *.top ((aiin BEICOTHI penbeda A KaKI0ro deKTpoaa). B Helt MokHO ¢uiib-
TPOBaTh JaHHBIC M AKCIIOPTUPOBATH PE3yJIbTaThl MIPEIBAPUTEIILHON 00padoTku B (hopmare *.dat. [Tpu Hamu-
YUK OIMOOYHBIX MM CHJIBHO MCKAXKAIOLINX KAPTHHY PE3yJbTaToOB, B IPOrpaMMe €CTh BOZMOXKHOCTH yialie-
HUSI N3MEPEHNH — OTOPAaKOBKH, HAa KOHKPETHBIX TOUKaX.

OT1OpaxoBKa MOJEBBIX U3MEPEHUH TOIKHA UCKITIOUNTh UCKaXKEHHBIE TAaHHbIE U3 PeLIeHus 0OpaTHOi 3a-
Jaun. [TpranHON HCKaKeHUH MOXKET CTaTh KaK YeJIOBEUeCKUH (PaKkTop, HAITPUMEP, TUIOXO 3a3eMIIEHHBIN JICK-
TPOA, TaK U He3aBHUCALIME OT OPUraabl, IPOBOAALICH HCCIEJOBaHUE, a TAK)KE TPUYMHBI aHTPOIIOTEHHOT'O Xa-
paxtepa. {71t BEISIBIICHNS MICKaKSHHH, BRI3BAaHHBIX IPUUYMHAMH TAKOTO POJa, OYCHb BaYKHA MPEIBApUTEIbHAS
uHpOpMaLKsi O MECTHOCTH [6].

YVVVYVVY

Pucynox 2 — Cxema MeTozia CONPOTUBIICHU
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PucyHok 3 — Y4acTok HaOMIOIEHHIT METOIOM dJIeKTpoToMorpaduu Ha npoduiie «boom»
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Pucynok 4 — I'eosnexTprdeckuii pa3pes mocie 00paboTKH MOJIEBBIX JaHHBIX MIEKTPOTOMOTpadun
U Tpolieypbl HHBepcun Ais npoduiis «boomy. Bepxnuii paspes (a) — yuyacTok nmpouiis ¢ mpoTsKEHHOCThIO 720 M;
HIDKHUH paspes (0) — MONHBIH MpodmIb IpOTsKEeHHOCTRI0 3600 M
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[Tpumenenne snekTporoMorpapuy Lenecoodpa3sHo MpPU BCEX ICTANBHBIX MaJONTyOHMHHBIX Teodu3u-
YECKMX HUCCIEJOBAaHMUAX — IPU HHKEHEPHO-TEOJOIMYECKHX U TMJPOTEOIOTHUECKUX M3bICKAHUSX, U3yde-
HHUH TE€0JOTUYECKOTO pa3pe3a Ha MasbIX ImyOuHax. Ha mccnemyemoii TeppuTOpHy ObUTH MOMYyYCHBI JaHHBIC
3NEeKTpOTOMOTpa MK, BEIIIOIHEHHOH Ha mpoduite «boom», pacronoxkeHHOTo B paioHe nocenka CoBeTckoe,
Kemmunckoro paiioHa (pUCYHOK 3) ¢ IETbI0 BRIABICHHUS CKPBITOM Pa3IOMHOM CTPYKTYpPHI (IIPEANOoIaraeéMbIM
npopomkerneM Vceblk-ATHHCKOTO pasnoma). Penbed uccnmenyeMoro yqactka UMeeT CIIoxHyo GopMy, Hau-
OomnbImas BeicoTa — 1685 M Hag ypoBHEM MOpsI.

Pesynomameut 06padomku. VIHBepcHs TaHHBIX EKTPOTOMOTpaduy BBITIONHEHa B porpamMme Res2Dinv
(Geotomo Software) [9] — nmporpamma apromarmueckoit 2D-uaBepcnu nanaeix OT. [Iporpamma mosket pado-
TaTh ¢ ycraHoBkamu: lllnrom6epixe, Bennepa, 1BYXaIeKTPOIHBIMU yCTAHOBKAMH, HECUMMETPUUHBIMH YCTa-
HOBKAaMH, JTMHCHHBIMHU TUTIOIFHBIME yCTAaHOBKAaMH, SKBaTOPHATBHBIMH AUMOIGHBIMU YCTAHOBKAMH U JIP.

B pesynbsrare 00pabOTKH JaHHBIX U IPOLENypbl HHBEPCUU ObLIN MOCTPOEHBI FE€OAIEKTPHUECKUE pa3pe-
361 U1 Ipodmiist «boom» ¢ ycranoskoii I1momOepske 1 marom Mex Iy saektporamu 5 M. Ilpu naBepcun ObI-
11 3aj1eiicTBoBaHbl 30 Ko, T. €. 00I1as MPOTSHKEHHOCTh UCCIIeyeMoro yyactka coctaBuia 3600 m. [Ipemano-
maraeMasi paziaoMHas 30Ha (McChIk-ATHHCKUH pa3iioM) MoKa3aHa Ha pa3pe3e KpacHOH CTPEKoH (pUcyHOK 4)
Ha paccTosiHuM 345 M OT Havaja npoduis.

BriBoabl. TakuM 00pa3om, B pe3yabTaTe HCCIICIOBAHUHN 0TpaboTaHa METOAMKA M3MEPEHHUH C BEIOOPOM
YCTQHOBKHU U IIOCTPOEHHEM T'€03JIEKTPUUECKUX pa3pe3oB. Ha ocHOBe MHTepIpeTaluy JaHHBIX JIEKTPOTOMO-
rpadun MOTy4eH TeONEKTPUICCKUi pazpes yaacTka «boom». B mernom Momens xapakTepu3yeTcss KOHTPacT-
HBIM pacrpesieseHrneM 00beKTOB ¢ pa3iIMYHbIM CONpoTHBIeHHEM. HalmonaioTes B OCHOBHOM CyOBEpTHKAIIb-
HBIC 30HBI TOHIKEHHBIX COTMPOTHUBICHUH, PEKE BBIACISIOTCS 30HBI BBICOKOTO CONMPOTUBIICHHS. B neBoii yactn
re031eKTPUYECKOTO Pa3pe3a MOXKHO BBIAEIUTh PE3KYH0 KOHTPACTHYIO 30HY, IPAHUILy KOTOPOH MOKHO UHTEp-
IIPETUPOBaTh KaK IIpeJIonaraeMyo 30Hy npogoskenus Mcesik-ArtuHckoro pasnoma [10].

[Mocrynuna: 20.01.23; peuensuposana: 03.02.23; npunsra: 06.02.23.
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