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QJEKTPOTOMOI'PA®UA METOJI0OM COINPOTUBJIEHUM 1

BBI3BAHHOM MOJISIPU3AIIUA

[Tpubops! u cuctemsl pazBegouHoi reopuszuku. 2006, N0O2, 14-17.

Bsenenue

DnexTpopa3BeKa METOJOM CONPOTUBIIEHUN OCTAeTCsl OAHUM W3 OCHOBHBIX METOJIOB MpHU
MaJIOTTyOMHHBIX Teo(pU3NMUeCcCKUX UccileoBaHusIX. Pa3BuTue 3T0ro MeToa MpUBEJIO K MOSBICHUIO
HOBOM METOJUKH, KOTOpas HaleleHa Ha HM3yYEHUE CJIOKHO IIOCTPOCHHBIX Cpell U KOTOpasd
MIO3BOJISIET MPOBOJAUTH MHTEPIPETALMI0 B paMKax IBYMEpPHBIX Mozeied. XOTs Takas METOJuKa
npumensiercs yxe 6osee 10 ner [Griffiths and Barker, 1993; bo6aues u ap., 1996], ona 1o cux mop
HE MOoJy4mia OOLIEIPUHATOrO Ha3BaHUs B OT€UECTBEHHOM JIUTEpAType (ChioutHbie 2neKkmpuyecKue
30HOUPOBAHUS, MHO20IIEKMPOOHblEe 30HOUPOBAHUS, dNeKmpomomozpaghus). B  aHTIOA3bIYHOMN
auTeparype HauOojiee 4YacTo yMHOTpeOysieTcss nBa TepMmuHa: Resistivity Imaging u Electrical
Resistivity Tomography. Tepmun 3jexkTporomorpagusi Bomen B «Coa IlpaBuwm» Tocctpos

Poccuu [CIT 11-105-97, 2004 ] u Oyaet UCIOIB30BaThCS B HAIIEH padoTe.

JuiekTpoTOoOMorpadus

DnexkTporoMorpadust - 3TO LENbI KOMITIEKC, BKIIOYAIOMINN B ce0sI KaK METOIHKY ITOJIEBBIX
HaOJMIOACHNH, TaKk W TEXHOJOIMI0O O00paOOTKM M UWHTEpHpeTaluyd INOJEBBbIX JaHHbIX. Ee
0COOEHHOCTBIO SBJISIETCS MHOTOKPATHOE HCIIOJIb30BaHUE B KAYECTBE MUTAIOIIUX U U3MEPUTEIbHBIX
OJTHH U Te€ ke (pUKCUpOBaHHBIC HA PO e HAOTIONEHUH MOOKEHHS AIEKTPOJOB. DTO MIPUBOIUT K
YMEHBILIEHUIO OOIIETr0 4Kcia padoyuX MOJOKEHUH 3JEKTPOAOB IPU CYIIECTBEHHOM YBEIWYEHHUU
IUIOTHOCTH M3MEPEHHUH IO CPABHEHUIO C OOBIYHBIM METOAOM BEPTUKAIBHBIX AJIEKTPUUECKHX
3oHAMpoBaHuil. Takoil MOAXOA TO3BONSET C OAHOM CTOPOHBI, pPabOTaTh C COBPEMEHHOM
BBICOKOIIPOU3BOJUTEIBHON ammapaTypoidl, a ¢ JApYrod CTOPOHBI, NPUMEHATh 3(deKTuBHBIC
QITOPUTMBI MOJIEIMPOBAaHUS U MHBEpCcUU. VIHTepmpeTanuio AaHHBIX AJIEKTPOTOMOrpapuu MOKHO
IIPOBOAMTH B PAMKaX ABYMEPHBIX M TPEXMEPHBIX MOJAEIECH. DTO NPUHIUIHNAIBHO PACIIAPSET KPYyT
pelIaeMbIX IEKTPOPA3BEAKON 3a/1ay, 3a CUET UCCIIEI0BAaHUS CPEll, 3HAUUTEIbHO OTIINYAIOLINXCS OT
«KJIACCHYECKUX» TOPU3OHTAIBHO-CIOUCTHIX. briarogapsi snexkTporomMorpaduu M HUCIOIb30BAHUIO
QITOPUTMOB TOJABJICHUS HCKa)KAIOLIETO BIUSHUSA BEPXHEHM 4YacTH pa3pe3a, MOXKHO IOBBICHUTH

Ka4ecTBO U OHOMEpHOU mHTepnperanun [bobades u ap., 1995]



OTMeTHM CclenyIomne METOANYECKHEe OCOOCHHOCTH 3TOM TEXHOJIOTUH, KOTOPBIE OTIHYAIOT
ee oT 00BIYHOr0 MeToga BD3.

1. JIuHeWHbIN mar mo pazHocam, MO3BOJISIONIMNA MHOTOKPAaTHO HCIOJB30BaTh OJHU M TE K€
MeCTa 3a3eMJICHUH MUTAIOIIUX JIEKTPOAOB IS PA3IHUHBIX TOJ0KEHUH PUEMHBIX JIMHUM.

2. Bricokast moTHOCTh HAOMIOIEHU, HE0OX0oAMMast U1l IBYMEPHOUN HHTEPIIPETAIUH.

3. HeGonpmiolt, B cpaBHeHHH ¢ MeTogoM BD3, amana3oH pa3HOCOB, KOTOPBIN OINpEACIsIeTCs
YHICIIOM HCIIOJIb3YEMbIX B YCTaHOBKE JJIEKTPOJIOB M PACCTOSHUEM MEXKIYy HUMH. ITO,
€CTECTBEHHO, OTPaHUYMBACT U HHTEPBAJT N3y4aeMbIX TITyOUH.

4. KomOnHupoBaH#ue pa3iuyHBIX JIEKTPOPA3BEIOYHBIX YCTAHOBOK, KOTOPOE MPAKTHYECKH HE
BcTpewaeTcss mpu paborax Merogom BD3. Tem cambiM ymaeTcss yBETWYUTh OO0BEM
HE3aBHCHUMBIX HM3MEPEHHUN OJCKTPUUECKOTO TOJs, HCIHONB3ys pa3iIUYHble  BUIBI
BO30YKJIEHUS U MPUEMa DIIEKTPUIECKOTO TOJIs, U KOMIIEHCUPOBATH HEJOCTATKU OTACIBHBIX
YCTaHOBOK, CYIIECTBEHHO MOBHIIIAs HA/IEKHOCTh MHTepnperanuu. Hampumep, coBmecTHOE
WCIIONb30BaHUE YCTaHOBOK IllmromOepke W JMIOIBHON OCEBOW 3aMETHO yBEIUYHBAECT
pa3pemanIlyo CoCOOHOCTh, 0COOEHHO Ha MaJbIX Pa3HOCAX.

B obnacTu ucnonb30BaHus AIEKTPOTOMOTrpadi MPUMEHUTEIBHO K TPEXMEPHBIM MOJIEISIM
T€ORJIEKTPUYECKOTO pa3pe3a CHTyanusi moka Oosee ciokHass. C OIHOW CTOPOHBI, CYIIECTBYIOT
pa3paboTaHHBIC MOIXO/IBI K K3MEPEHUsIM U TTporpammel nHTepniperanuu [Loke and Barker, 1996b],
KOTOpBIE TPeOYyIOT MTOBOJIBHO OONBIIMX 00BeMOB m3MepeHui. C Apyroi CTOPOHBI, HAIl OIBIT
MOKA3bIBAET, YTO pe3yJibTaThl JBYMEPHON WHBEPCHHM TIOKa TMOJyYaroTcsl Tropa3go Oosee
peaTUCTUYHBIMU. B 11e1oM Hago OTMETUTh, 4YTO CYIIECTBYIOINAs IIOJIEBas ammaparypa H
MIPOTpaMMHBIE CPEJICTBA ITOKA HEIOCTATOYHO Pa3pabOTaHbl M HE TIO3BOJISIOT MOTYYUTh TPEXMEPHBIC
re0IEKTPUYECKUE MOJIETH C AETaIbHOCTHIO U HAJIEKHOCTBIO, KOTOpasi TpeOyeTcst s JalibHenIen
re0JOTHYECKON UHTEPIPETALINH.

Paspematomas cnocoGHOCTh (T.e. KOJMYECTBO JeTalell TIeo3JIeKTPUUECKOro paspesa,
YCTOMYMBO  TPOSBISIOMIMXCS B DJIEKTPUYECKOM TOJ€) W, COOTBETCTBEHHO, KadeCTBO
MHTEPIPETAMH JAHHBIX 3JIEKTPOTOMOTpaQUH TECHO CBSI3aHO C YUCIIOM M IUIOTHOCTHIO M3MEPEHHI
Ha ogHoM Tmpodune. Mx unciao OOBIYHO [OCTHTaeT TMEPBBIX THICAY, IMOATOMY BOIIPOC O
MIPOU3BOUTEIILHOCTH TOJEBBIX W3MEPEHHH HMMEeT MPUHIMIHAILHOEC 3HA4Y€HHE W BO MHOTOM
oTpenieNsieT BO3MOXHOCTh TPAKTHYECKOTO HWCIOJIB30BAHUS ATOr0 Meronaa. /s IOCTHKEHUs
MaKCUMaJbHOW 3¢ (EKTUBHOCTH MPH IMPOBEIECHUU TIOJEBBIX PabOT MPUMEHSETCS CIelualbHas
anmapatrypa ¢ INporpaMMHpyeMoil aBTomaThyeckoil kommytaiuen siekrpogos [Griffiths and
Barker, 1993; bo6aueB u np., 1996; Dahlin, 2001]. [lanee mist KpaTKOCTH MBI OyJIeM HUCIIOJIb30BATh

TEPMUH MHOTOAJICKTPO/IHAS alllapaTypa.



MHoOro3/1eKTpoIHAA annapaTypa

TepMuH «MHOTO3JEKTpPOJHAs» YAacTO MyTalOT ¢ Ooyiee MPUBBIUHBIM  TOHATHEM
«MHOTOKaHaJbHas, TOITOMY MOSICHIUM 3TH TEPMUHBIL.

MHnoeoxkananvnas anmnaparypa MO3BOJIIET OJHOBPEMEHHO HWJIM TIOCJIEIOBATEIBLHO HU3MEPSTh
Pa3HOCTh MOTCHIIMAJIOB Ha HECKOIBKUX (8-24) MPUEMHBIX TUTIOJISIX, COSAUNHEHHBIX MHOTOKHIIbHBIM
kabenem («kocoi»). Takoil moaxox OOBIYHO HCMONB3yeTCS MPH padoTaX METOAOM BBI3BAHHOM

nosisspuzanuu (BII) u peunsix 3oHaupoBanusx (puc.l).

MeHepaToOp U3mepurtenb

OnekTpopassenoyHas "koca'" U anekTPoab!

A B M1 N1 N2 N3 N4 Ns
M2 M3 M4 M5

Puc. 1. Cxema MHOTOKaHAJbHOI anmapaTyphbl.

B mmnocosnexkmpoownot anmapatype TOXKE HCIONB3YeTcs OONBbIION HAOOp 3JIEKTPOAOB
(06prgHO OT 48 10 96 MWTYK), COSAMHCHHBIX B BHUJE AJICKTPOPA3BEAOYHON KOCHL B oTimume ot
MHOTOKaHAJIbHBIX CUCTEM Ka)KIbIH AJIEKTPOJ MOXKET HCIIOIb30BAThCS HE TOJIBKO KaK MPUEMHBIN, HO
u kak nuraomui (puc. 2A). Takum o0Opa3oM, OAUH pa3 YCTAHOBUB M MOJAKIIOUUB DIIEKTPOJIBI

MO>KHO MIPOBECTU BECh KOMIUIEKC MPOPMIBHBIX U3MEPEHHH.
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Puc. 2. A. MHoros/iekTpoaHas annaparypa. b. MHOrokaHajJibHasi MHOT03JIEKTPOAHAS anmaparypa.

Hcnons3oBaHue OJHUX U TEX XK€ JJIEKTPOJOB B KAUECTBE IMPUEMHBIX U MUTAOIIUX MOKET
MPUBOANUTH K OHMIMOKaM HM3MEPEHHH, CBA3aHHBIX C MOJSPU3ALUEH SJEKTpoJa IMPH MPOITyCKaHUU

TOKa. Ilocme BBIKIIOYCHHS TOKa nojrapusanus IMOCTCIICHHO YMCHBIIACTCA. Ecmu BO BpeMA



paspiaaku MOpOBOAWTHL M3MCPCHUA C HCIIOJB30BAHHWEC TAaKOro OSJICKTpOAa MOXKEM IIOJYYUTH
nckaxkeHHsld curdan [Dahlin, 2000]. Haubonee cymiecTBeHHBI TaKUe OIMIMOKHU I pabOT METOJ0M
BII. YToObI MOBBICUTH Ka4€CTBO ChbEMKH, HY)KHO ONITUMU3UPOBATH MOPSIOK U3MEPEHHIA.

IIpu pabGorax Ha [UIMHHBIX MNPO(QUISX TOCIE TPOBEIACHUS HW3MEPEHUH C OIHOH
pPacCTaHOBKOW 3JICKTPOJOB (DM3MUECKU TEPEMENIACTCS TOJNBKO YacTh 3JIEKTPOJOB (TEXHOJIOTHS
’roll-along”). B cBsi3u ¢ 3TUM AJI CYIIECTBEHHOTO COKPAIICHHUS] BPEMEHH M3MEPEHUN MPUMEHSIOT
CUCTEMBI, COCTOSIINE U3 HECKOIBKUX HE3aBUCHUMBIX KOC.

CrpemiieHne MOBBICUTH IPOU3BOJUTENIBHOCTH MHOTORJIEKTPOJHOM ammaparypbl MPUBENO K
TIOSIBJICHUIO  MHO2OKAHANbHBIX ~ MHO20271ekmpooHblx  cTaHiui  (Syscal-Pro, Iris Instruments;
SAS4000, ABEM). Takue KOMIUIEKCHI MO3BOJISIOT OJHOBPEMEHHO TMOJIy4YaTh 3HAYCHHS PAa3HOCTH
MOTEHIINAJIOB Ha HECKOJIBKUX MPUEMHBIX AUMOsIX (puc. 1B). Uucno Takux KaHaloB HEBENUKO: OT 4
no 10 mTyk, HO TakoM MOAXOA [AeT NPUHLUMIHAIBHYIO BO3MOXHOCTh YBEJIWYUTh CKOPOCTH
MTOJICBBIX HAOIOJCHHWN B YHCJIO pa3, COOTBETCTBYIOIIEEC YMCITYy KaHaioB. Kpome Toro, ObICTphIC
W3MEpPEHUs] OTKPBHIBAIOT HOBBIE BO3MOXHOCTH JJI HCIIOJIb30BAHUS DJIEKTPOPA3BEAKU IPU
MOHHUTOPHHTE PA3IUYHBIX TEOJOTUYECKUX U TEXHUYECKUX MPOLIECCOB.

B tabnune | npuBeneHsl mpuMepHbIE TPOU3BOICTBEHHBIE XaPaKTEPUCTUKHU TOJIEBBIX paldoT ¢
MHOT'O3JIEKTPOJHOM aIapaTypod NPH HOPMAIbHBIX YCIIOBHAX 3a3€MJICHUS WM TUIUYHOM YHUCIE
3JIEKTPO/IOB B COBPEMEHHOI amnmaparype.

Tabamna 1. IIlpumepHble NMPOM3BOACTBEHHBbIE XAPAKTEPHUCTHKH IOJEBBIX PadoT MeToA0M
3JIEKTPOTOMOIpadum ¢ MHOT03JIEKTPOJAHOM anmnapaTypoii.
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dyaeKkTpoTOMOrpadus ¢ OTHOKAHAJIBLHON anmapaTypoii
XoTss UMEHHO  MHOTOAJIGKTPOJHAs  ammaparypa oOecmeuMBaeT  MaKCHMAalbHYIO

MIPOU3BOIUTENLHOCTD MPH TMOJIEBBIX pab0OTaxX METOA0M 3JEKTpOoTOMOrpaduu, oHa o0sagaeT psaaoM

CCPHLC3HBIX HEAOCTATKOB:

. BBICOKAsI CTOUMOCTH (25-75 ThIC. AOMIAPOB);

. OONBIION BeCc JIIEKTpOpa3BelNoYHOTO Komruiekca mopsaka 100-200 kr, BKIIOYAOMIETO

HU3MEPUTEITb, TEHEPATOP, UCTOYHUK MUTAHUS, KOMIUIEKT 371eKTpoAoB (50-100 mTyk) u xoc;



J TPpyAHOCTH Tpu paboTrax ¢ OOJBIIMMH TOKAMM, HEOOXOAMMBIMH TPU TIIYOMHHBIX
HCCIEN0BAHUAX, 0co0eHHo0 MeTogoM BII;

o OTpPaHMYEHHBIH JMANa30H Pa3HOCOB, KOTOPBIA OMNpENeNseTcss YHCIOM DJIEKTPOJIOB,
MOJAEP>KMBAEMBIX aImapaTypomu.

[ToaTomy dYacTto pabOThl METOJOM  DJEKTpOTOMOrpaduu TPOBOIAT C  OOBIYHOU
OJTHOKAHAIBHON WM MHOTOKaHalbHOHM ammapatypoil. Ilpm sTomM ceTka pa3HOCOB U IIar Mo
npoduro moadupaeTcs TakuM 00pa3oM, YTOOBI BBHIMOJTHSUIOCH OCHOBHOE TPEOOBAaHHWE METOJUKH
ANEKTPOTOMOTpauM — MHHUMHU3AIMS YWCIIa WCIOIB3YEMBIX TIOJNOXKEHUH DIIEKTPOJOB TIpH
YBEIMYCHUN IUIOTHOCTH HaOmoaeHnd. OmnpenensionyM NapaMeTpoM YCTAHOBKH  SIBJISICTCS
MUHUMAJIbHOE DPACCTOSIHHUE MEXKIY JJIEKTpoJaMu (@), paBHOE MHUHHMAIbHOM JIMHE MPUEMHOIO
munons. lar mo mpodumio BBIOMpaeTcss KpaTHBIM STOMY PACCTOSHHUIO, & 3HAUEHUS Pa3HOCOB
YIOBJIETBOPSIOT yCIOBHIO - AB= (2N+1) a , tne N mo6oe 1enoe 9ucio.

OcHoBHOM mpoOseMoll mnpu paborax C OOBIYHOM ammapaTypoil sIBisSe€TCS HH3Kas
MIPOU3BOJIUTENILHOCTh Tpyna. s 3TOro mpUXOAWTCS pa3pexaTh MIar 1mo Npoduio U CEeTKy
Pa3HOCOB, TEPsisl IETATBHOCTh PE3yJIbTaTOB, 0COOCHHO Ha MaJbIX TTyOnHax. OMBIT MOKa3bIBAET, UTO
B 3aBUCHUMOCTH OT PELIAeMBbIX 3a/1a4, UMEIOIEroCsl BpEMEHH IIar MEXIY 30HIUPOBAHUSIMU MOXKET

JOCTUI'aTh IIATHU paCCTOﬂHI/Iﬁ MCKAY 2JICKTPOJaMHU.

B kauecTBe mpumepa paccMOTpHUM IOJIEBbIE PabOTHI C AUanma3zoHOM pa3HocoB AB ot 3 1o
250 ™. Ilpu pabGoTrax ¢ MHOTO3JEKTPOJHOW ammapaTypol mMoTpedyeTcss OJHOBPEMEHHO
HCII0JIb30BaTh HE MeHee 126 anexTponoB ¢ maroM 2 merpa. IIpu 3TOM TOJIBKO B OQHON TOYKE
npoduns mHONH 250 M OyAeT JOCTHTHYyTa MaKCHMallbHAs TIyOMHHOCTH. [Ipy HCIIONB30BaHHUH
OJTHOKAHAJIBHOW amnmapatrypsl I TaKOro Juara3oHa pa3HOCOB JoIyckaercs pabdorate ¢ 10
METPOBBIM IIIaroM 1o npoduio. B Tadnuie 2 nokazaH npuMep CETKH pa3HOCOB, COOTBETCTBYIOIICH
TEXHOJIOTHH 3JIEKTPOTOMOTpa(HH.

Tadauma 2. Ilpumep ceTkH pa3HOCOB Ui padoT MeTOAOM JJeKTporomMorpadgumu mnpu
paccTOsTHHE MEKAY 3J1eKTPOAAMH 2 M.

MN 2 2 2 2 2 2 2 2 14
AB/2 3 4 5 7 9 11 15 19 19
MN 14 14 14 14 14 14 14 14
AB/2 25 35 45 55 65 85 105 125

Bo3MokHOCTH U3MEpUTENs TOKE BIHAIOT Ha MPOU3BOAUTENBHOCTh Tpyaa. K coxanenuro,
pa3pabOTUYUKH COBPEMEHHOH ammapaTypbl (O0COOCHHO HHMQPOBON) YACISIOT MajJ0 BHHUMaHUS
MOBBIIIEHUIO CKOPOCTU M3MEPEHUH, MpeanoynTas MoBbIIIaTh TOYHOCTh U3MepeHuil. OqHako, npu
400 wu3MepeHUsX B JCHb YBEIWYEHHE BPEMEHM KaXXIOIO0 BCEro Ha 9 CEKyHI NpPUBOAMUT K

JIOTIOJIHUTEIBHOMY 4acy pabOThI B IOJIE.



[Ipr TayOMHHBIX paboTax METOIOM O3JIEKTPOTOMOTrpadMU C WCIOJIB30BAaHHEM OOJIBIIHX
TOKOB MPUXOAUTCSI OTPaHUYMBATh YUCIIO JUHUNA AB, Tak Kak TpyAaHO oOecnieunBaTh HEOOXOAUMOE
Xopoliee 3a3eMJIeHHE MUTAIOMMX OSJEKTPoAoB. B 3TOM cioydae MOXHO pPEKOMEHI0BATh
UCIOJIb30BaTh HECUMMETPHYHBIC YCTAaHOBKM C JIOCTaTOYHO OOJbIION anuHOW nuHuu AB un
Pacrojo)KEHUEM MPUEMHBIX JUMOJEH Kak BHYTpH, Tak U cHapyxu AB (puc. 3). B atom ciydae Ha
MaJIbIX pa3HOcax y Hac OyJIeT TpeXdJIEKTPOJHAas YCTaHOBKa, a Ha Oonpmmx jubo Ilmombepxe,
aubo punonbHas oceBas. [Ipu paboTax mo Takoi MeTOAMKE HAOMIOJEHUH 5-7 MepeKphIBAIOIIUXCS
auHui AB Moryt oOecrneunTh moOJdy4YeHHE O0beMa JaHHBIX JOCTaTOYHOrO Il JIByMEpHOU

MHTEpIPETALIH.

AAALAA

B A

Puc. 3. [IpuMep HeCHMMETPHYHOI YeTHIPEXIJIEKTPOAHOH YCTAHOBKH.

IIporpamMmmHoe o0ecniedeHue sl JIeKTpoTOMOrpaduun
Jns  paboT METOJOM  3JIEKTPOTOMOTpaguM  MCHOJIB3YIOTCS — CIEAYIOIIMN  KOMIUIEKC

IIpOrpamm.

1. TloaroroBka NPOTOKOJOB C OMMCAHHMEM METOIUKM H3MepeHHid. OObIYHO Takue MPOrpaMMbl
BXOJSIT B KOMIUIEKT MOCTaBKM MHOTOXJICKTPOIHOW ammaparypbl. YacTo 3TH mporpaMMbl HE
001ajat0T JOCTAaTOYHOW TMOKOCTBIO, IO3TOMY MBI COBMECTHO C HUMH HUCHOJb3YEM IPOrpaMMy
«x2ipi» (MI'Y).

2. Ilporpammbl BU3yajaH3alUd, MPEIBAPUTEIbHON OOpPaOOTKM MOJEBBIX JAHHBIX U IOJIABJICHUS
3¢ (eKTOB MPHUIIOBEPXHOCTHBIX HEOaHOpoaHOCTel [bobauer u mp. 1995; Ritz et al., 1999]. Ha
9TOM JTalle TaKXKe MCIOJb3YITCS MPOrpaMMbl, IOCTaBJIAEMBbIE C aNIapaTypod U pa3paboTKH
Mockosckoro yausepcuretra: “MEDIAN”, “MPC”, “x2ipi”.

3. Ilporpammbl aBTOMAaTHYECKOH IBYMEPHON HMHBEPCUM, IPEXKIE BCEr0 B paMKax ‘“‘Tiaakux’
mozaene [Loke and Barker, 1996a]. Mcnonb3oBaHue MOJENCH C IUIaBHBIM H3MEHEHHEM
YIEIbHOTO CONPOTHUBICHHS SIBIAETCS CTaHIAPTHBIM CIOCOOOM peryJsipu3aliy alropuTMOB
MHBEPCUU U TO3BOJISIET BO MHOTHX CIIydyasiX olepaTHBHO, 0e3 yuera anpuopHON HHPOpMALUU U
Jake TpU MUHUMAIbHOW KBaJU(UKAIMM TI0JIb30BATENs IOMydYaTh YJIOBICTBOPHUTEIBHYIO
MHTEPIIPETALMIO JAHHBIX 3JeKTpoToMorpaduu. Takoil moaxox 3a nmocneanue 10 et momydnsn

Ha 3amajie MOBCEMECTHOEe pacmpocTtpaHeHue. Hambomnee pacmpocTpaHEHHOW Mporpammoin



uHBepcuu sBisieTcst mporpamma  “‘Res2dInv”  (Geotomo, Mamnaitzus). OTMETHM Takke

poccuiickyto pazpabotky — “ZondRes2D” (CIIOI'Y, Cankt-IlerepOypr).

4. OueBUIHO, 4YTO TOJHOCTBIO aBTOMATHYECKas WHBEpCUS HE BCEraa YJOBIETBOPSET
KBaJM(HUIUPOBaHHOTO HUHTeprnpeTaropa. [losromy Ha 0a3e pe3yiabTaTOB aBTOMATUYECKOMH
WHBEPCUHU PEKOMEHTyeTCs TIPOBOJHUTH MOI00P B paMKaX OJHOMEPHBIX M TBYMEPHBIX MOJIEIEH C
WCIIOIb30BAaHUEM  TMpOTrpaMM  JByMepHoro wmoxaenupoBaHus: “Res2dMod”  (Geotomo,
Manaiizus), “ie2dp” (MI'Y). Taxoif noadop mo3BossieT HauboJiee MOJHO Y4YecThb anpUOpHbIE
JTaHHBIE.

B tpamummonHoMm Metone BO3 paboTaroT ¢ KpUBBIMH Ka)KyIIETOCS COMPOTHBIICHHS, KOTOPBIE
yII0OHO TIPEACTAaBIATH B BUJE IICEBIO-pa3pe3a KaXyIerocs conpoTusieHuii. Kak yxe rosopuioch
BBIIIE, B DJIEKTPOTOMOTpadMH YacTO HCIONB3YIOT U3MEPEHHs B Pa3IMYHBIMU THIIAMH YCTAHOBOK.
Kaxymeecs conporuBieHue OyneT (yHKUMEH, 3aBUCSAINEH HE OT pa3Hoca M IHKETa, a oOT
MOJIOKEHHS BCEX YETHIPEX pabovmx 3JeKTpoa0B. COOTBETCTBEHHO, BCE MPOTpaMMHOE 00eCTIeYeHHE
IUISL AJIEKTPOTOMOTpaduy JOJDKHO YMETh paboTaTh C TakMMU THUIaMH AaHHBIX. Hampumep,
CTaH/JapTHas IpoLEeAypa YCTPaHEHHs «BOPOT» M motepsi uHpopmarmu o aauae MN HenmomycTuma

IIpU IBYMEPHON UHTEPIPETALIUH.

IIpakTHYeckoe NpUMEHEHUE IJIeKTPOTOMOrpaguu

B Hamreli ctpaHe ucnons30BaHUE dIEKTpoTOMOrpaduu pekoMeHnoBano I'occtpoem Poccun
(CII 11-105-97). [IpumeneHre ABYMEPHON 3JEKTPOPA3BEIKHU LIEIeCO00pa3HO MPHU BCEX JETaTbHBIX
(macmmrad 1:2000 u kpyrnHee) reopu3nIecKuX UCCICIOBAHUAX — IPU MHKEHEPHO-TEOJOTUYECKUX U
THJPOTEOIOTHUECKIX W3bICKAHUAX, W3yYCHHH T'€OJIOTMUECKOTO pas3pe3a Ha MAaJBIX M CPEIHHX
rIyOMHaX MpH MOMCKaX M pa3BelKe MOJE3HBIX MCKOMAeMBIX, a TAaK)Ke€ B MEHEE TPaIUIMOHHBIX
00JIacTAX MPUMEHEHHUS MAJIOTITyOMHHOM reO0(M3UKU — W3YYEHUH apXEOJOTHYECKUX MaMSITHHUKOB,
PEIICHIH T€OAKOJIOTHUECKUX U IPYTHX 3a/1a4.

JInst  m3ydeHHsT TEORNICKTPUYECKHX  pa3pe3oB, 3HAYMTENBHO  OTIMYAIOMIUXCA  OT
TOPU30HTAJILHO-CJIOUCTHIX, IPUMEHEHHE 3JIEKTPOTOMOTpaduu sSBISIETCSI HEOOXOAUMBIM YCIOBUEM
JUIsL HaZIS)KHOW MHTepIpeTanuu. Takoe CI0XKHOe CTPOeHHE OOBIYHO XapaKTEePHO JJISl PYJHBIX 30H U
30H TEKTOHMYECKUX HApyIICHHWH, OIOJI3HEH, HACBHIMHBIX M HMCKYCCTBEHHBIX TPYHTOB B 30HaX
TOPOJICKON 3aCTPOMKH, MHOTOJIETHEMEP3JIBIX MOPOA, TPH KPYTOM TAJaHUH CIIOEB M TIPH HAJTMYUH

Kapcra.

IIpakTH4eckut npumep
PaccmoTpuM mpakTHYecKui PUMEP HCIIONB30BaHUS djeKkTpoTroMorpaduu. MccmenoBanus
BBIMIOJIHEHBI HAa MeECTe JpeBHEro ropoauia abskoBckoro Bpemenu (I - IV B.B. H.D.),

pacIoIOKEHHOTO Ha OKpauHe C. 3HameHcKkoe OIUHIIOBCKOro paifoHa MOCKOBCKOW 00acTH.



I'opoauiie pacmoyiokeHO Ha BRICOKOM MPaBoM Oepery p.MOCKBBI, Ha BRICOTE OTHOCHTEIBHO ype3a
BOJibl 0KOJIO 20 M. OHO UmeeT nuameTp okojo 50 M, XOpOIIO BhIPAKEHHBIE JBAa pBa U OJHWH Ball
MeXIy HUMHU BBICOTOM OoKkosio 1 M. OOmuii mepenan BBICOT B MpeAesiaXx MCCIeAyeMOM IUIOIIaIKu
MaMsATHUKA cocTaBlsieT okono 2 M. [lpm sTom HakinoH penbeda B paiione Bama mgocturaer 40
IPaaycoB, a €ro BHYTPEHHWH M BHEIIHWUH CKJIOHBI PACIIOJIOKEHBI TOJ] 3aMETHBIM YIJIOM JIPYT K
npyry. llepen ToTalbHBIMM pacKONKaMu TOpOAMINA ObUIM  BBIIOJHEHBI OMepekaroline
KOMIUIEKCHBIE Teo(u3nueckre padoThl, 11eJh KOTOPBIX MMENa YUCTO METOJWYECKUI XapakTep H
COCTOSUIa B TIONYYEHUU MOJHOW XapaKTEPUCTUKHU APXEOJIOTHUYECKOro OOBEKTa B TOM YHCIEC M B
¢u3nyeckux moisix. B 4acTHOCTH, MO CHCTEME PaTuabHBIX MpoduiIeH, HAYNHAIONINXCS B IIEHTPE
IUIOUIA/IKU U 3aKaHYMBAIOIIMXCS Ha HAIIOJILHOM CTOpOHE, ObliIa BHIMOIHEHA AIEKTPOTOMOTpadusl.

[Ipodune mmuuOMt 45 M ObT OTpabOTaH C TOMOIMIBIO ABYX TPEXAJIEKTPOIHBIX YCTAaHOBOK
HImomGepxe AMN u MNB. MakcumanbHblii pazHoc coctasisul 10 M. Munumansabiil pasHoc AO
obu1 0.75 M. Hcnonb3oBanach Tonbko oaHa juHud MN gmunoit 0.5 m. Illar mo mpodwuito
HaOmonenuit coctaBui 1 M. Cetka pasHocoB AO u OB Obuta cnienyromas: 0.75, 1, 1.5, 2, 2.5, 3, 4,

5,6,7,8,9 ul0wm. ['mybuna uccrneqoBanus Mpu 3TOM COCTaBUIIA OKOJIO 4 M.
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Puc. 4. [IceBao-pa3pe3pe3bl KaKylerocsi CONPOTHBJIEHHS.

[ToneBbie NaHHBIC MPEICTABICHBI B BUE TICEBIO-Pa3pe30B KaXKYIIErocs COMPOTUBIICHUS,
KOTOpBhIE TOCTPOCHBI ¢ yderoM penbeda (puc.4). DddexTuBHas rayOMHA paccyWTaHa IO
cnenyromiei popmyne [Edwards, 1977]:

_ AO
T 263"

Bonbiias pasHuna B KaXylleMcsl CONPOTHBICHUM Ui NPSIMOW W BCTPEYHOW YCTaHOBKAMHU

YKa3bIBa€T HA TO, YTO I/ISY‘IaeMHﬁ pa3pe3 CYMECTBCHHO OTINYAaCTCA OT OAHOMEPHOTO.



Pe3ynpTar aBTOMaTHYECKOW JBYMEPHOW MHBEPCUHU IOKa3aH Ha puc. 5. Ha Hem Bbiaensercs
ApKasg aHOMaJMs, YKasplBalOIlas HAa HAJIWYUE BHYTPEHHEIO Bajla, CJIOXKECHHOIO IIECKAMH M
pacrnosio)keHHoro Ha 13 nukere (HOBbILIEHHE pelbeda THEBHON MOBEPXHOCTH ). BHyTpeHHMIA Ban
XOpOIIO coBMagaer mo ¢GopmMe CO BTOPHIM BajOM, KOTOPBI SIBHO BBIpaXeH B peibede, U
OTIIMYAETCS OT HEr0 HECKOJbKO Oojbliel mmpuHou (okono 10 m). BepositHo, Gosiee mo3mHue
o0uTaTeN! TOPOAUIIA YACTUYHO €r0 pa3pyLIMiIM, PaclIUpssl KUiIyto yacTe. Kpome 3Toro, B KoHIe
npouiIs CTPYKTYypa reodIeKTPUYECKOT0 pa3pe3a YKa3bIBaeT Ha HAJIMUKe TPEThEro, BHEIIHETO Baja,

0Ch KOTOPOT'O PACMoJIOKeHa B paiioHe 42 MuKeTa.
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Lkana yaencHbix CONPOTMBNEHMIA, OM-M

Puc. 5. Pe3ysabTarsl 3jeKkTpHuecKkoii Tomorpaguun Ha yyacTke « 3 HaMeHCKOe TOPOAMILe».

[MoacTunarommMu MOpoAaMH, Ha KOTOPOM PACHOJOXKEH KYJBTYPHBIH CIION ropoauina
SBIISIIOTCSI CYTIIMHKH (TIpuMepHasi riryonHa kpoiu 1.5 m). [1o pe3ynbTaram nByMepHOW MHBEPCHH
BHJIHO, YTO PBBI ObUIM BKOTAHBI B CYIJIMHKW 10 KpaitHedt mepe Ha 70-80 cm. B Oonee mo3gHee
BpeMsi OHU ObLIM 3aHECEHBI MECYaHbIM MaTepuaroM B pe3yibrare oOpyiieHus BajoB. OcoOEHHO
XOpOIIO BUIHBI 3arayoneHus B paiione 25 u 35 nukeroB. C yueTOM ATOTO MOXKHO CAENATh BBIBOJ,
YTO BHICOTA BaJia OTHOCUTEIIHHO JIHUIIA PBA IEPBOHAYAILHO JIOCTHTANA 3 M.

[Tocnenyromue packoNKH, BHITOJHEHHBIE apXeoJIoTaMH Ha TOPOJIUINE J[BA MECSIA CITyCTs,

MOJIHOCTHIO MOATBEPIMIIM PE3YJIbTAThI Fre0(hU3NUEeCKON HHTEPIIPETALIUU.

3akI0ueHune

Jlnsi u3ydeHusi ITBYMEPHBIX pPa3pe3oB pa3paboTaHa W aKTUBHO IPHUMEHSETCS METOAHMKA
anekTpoToMorpaduu (tadm. 3). DTa TEXHOJOTHS 3HAYUTEIHHO PaACIIUPSET O0JacTh MPUMEHEHUS
METOda COHpOTI/IBJIeHI/Iﬁ U BBI3BAHHOU noJjrsipu3anuy, MNOBBIIACT TOYHOCTH, Ppa3pClIaroUlyro
CIIOCOOHOCTh M TEOJIOTHYECKYIO0 3(PPEKTUBHOCTh METOJIA CONMPOTUBJICHHMA, TO3BOJISIS TPOBOJIUTH
HAJIS)KHYI0 MHTEPIPETALMIO JI CJIOKHO MOCTPOEHHBIX cpel. Takoe KauyecTBO MHTEPHpETaliyd BO

MHOTHX CJIy4asix HEJOCTHKUMO IIPH UCIIONIb30BaHuK MeTo0B BO3 u BO3-BII.



Tab6umna 3. CpaBHeHHe «kJIaccH4eckoro» meroaa B33 u anexkrporomorpaduu

METOJMKA Metox B33 ileKTpoToMorpadus
anmnaparypa OJIHOKaHaJIbHAs 00BIYHO MHOTORJICKTPOIHAS
LIAr 110 pa3HOcaM JorapupMHUECKuil JIMHEHHBIN
ar 1no npoguiio CPaBHHUM C MaKCUMaJIbHbIM CpaBHUM C MUHUMAJIbHBIM
pa3zHoOCOM pa3HOCOM
AUANA30H Pa3HOCOB mMpoKuil (2 - 3 nekajipl) orpannueHHbld (1 — 1.5 nekazapl)
yj1exkTpopa3Benaoynas | IllmomGepike uiay AUNOIbHAS CTaHIapTHbIE, TPOU3BOJILHBIC
YCTAHOBKA WM KOMOMHUPOBAHUE YCTAHOBOK
YHCJIO U3MEePEeHnii Ha JIECSITKU U TIEPBbIE COTHU COTHH U TIEpBBIE THICSYU
OJTHOM Hpodue
HHTEpIpeTaAnus OJJHOMEpHas 1D-2D (3D)

B Hacrosmiee BpeMs akTyalbHOW 3ajaued sBISETCS BHEIPEHUE HTOM METOAMKH U
COOTBETCTBYIOILIEH anmnaparypbl B IOBCEJHEBHYIO IIPAKTUKY IIPOU3BOJICTBEHHBIX OpraHU3aluil. 910
TpeOyeT Kak MaTepHaJIbHbIX 3aTpaT Ha NpUOOpeTeHHEe HEeOOXOIMMOH ammaparypbl U 0OydeHHe
NepcoHasga, TaK M OPraHU3alMOHHBIX MEPONPHUATHHA 10 JajbHEHIIEMYy HOPMAaTHBHOMY

00ecIeyeHnIo dTUX MCTOJHK.

baaroxapuocTu

ABTOpHI BeIpaxkaroT 6marogapHocts b.C. CBeToBY 3a moJie3Hble IUCKYCCUU IPU MOATOTOBKE

3TOU CTAThU.
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