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Brenenue
B 2008 r. ma ydactke MHPHOro Moj3eMHoro siaepHoro B3pbiBa (IISIB)
«Kpuctamn  ObTM  OpoBEeACHBI  TeOU3UMYECKUE  UCCICIOBAaHUS  METOJIOM
30HAUPOBAHUS CTaHOBJeHHEM Tmojis B Ommkuei 30He (3CB) [4]. Otu paboThl
MPOJIEMOHCTpUpOBaliM UHPopMaTUBHOCTh MeTona 3Ch npu u3ydeHuu mnociaeacTBuit

BozzeiicTBus [151B Ha reonornueckyro cpeny. Bmecrte ¢ TeM, MOCKOIBKY 3TH pabOThI,
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C OJTHOW CTOPOHBI, HOCUJIM MHUOHEPCKUN XapakTep, a ¢ APYyrou, ObUIM MPOBEICHBI B
OrpaHUYEHHOM O0BEME, IMOC]E MX MPOBEACHUS CTANO SICHO, YTO JJIsI OOOCHOBAHMS
ONTUMAJILHOM  METOJAMKM  30HAMPOBAHUA  HEOOXOAMMBI  JIONOJHUTEIbHBIC
uccienoBanus. Takue uccnenoanuss Ha ydactke [ISB «Kpwucramn» nposeneHsl
aBTopamu B 2019 r. Llenpto 3THX uccnenoBanuid Obulj u3ydenue BiausiHus [1B Ha
BMEILIAIOLIYIO T€OJIOTMYECKYIO CPEAY U AETAIN3ALMUSA CTPOCHUS I'€OJIOTMYECKON CPEBI
okosio oobekta IISIB. B crarbe moapoOHO OMMCHIBAETCS METOJMKA W TEXHHUKA
U3MEPEHUN, a TaKXe OTJINYME MEPEXOJHBIX XapaKTepUCTUK, u3MepeHHbIX B 2008 u
2019 rr. Ilo pesynpraTtam cbeMoOK 2019 r. mocTpOeHbI re€O3IEKTPUUECKUE PA3PE3BIL,
YTOYHSIOIIKAE IPEACTABICHUE O PACHPENCIICHUN YIEIbHOIO 3JIEKTPUYECKOIO
COIIPOTHUBIICHHS B MAacCUBE TOPHBIX nopoA Ha ydactke [IAAB «Kpucrtamm.
Amnmapatypa i U3MEPEHUH U METOAMKA UCCIIEI0BAaHUN

[Tonesrie paboTel MeTog0M 3CH MPOBOIUIUCH MO METOAMKE, KOTOpas SBJISIETCS
TpaIuIMOHHOMN s 3ananHoi Sxkyruu [3]. M3mepeHus nepexoaHbIX XapaKTepUCTUK
Ha y4dactkax [ B «Kpucramn BeIIOIHEHB CHMMETPUYHBIMU YCTAHOBKAMH «IIETJIS B
neriae». B 3TomM ciiydae TOYKa 3alMCU  COBNAJAET C LEHTPOM YCTAHOBKH.
Hcnonb3oBanuch KBaJipaTHbIe METIU. PazMep reHepaTopHOM METIu NmpHu padoTax Ha
yuactke «Kpucramm» mo ocHOBHOM cxeme u3mepeHuid coctaBisuid 100mx100wm,
pa3mep npueMHor netin —50mMx50M. Pa3mepbl reHepaTOpHOW W HM3MEPUTEIBHOM
neTens ObUTH BBIOpaHBI MO aHAIOTUU C OpeAblaymmuMu paboramu mMeronom 3Ch Ha
aToM ydacTtke B 2008 ronmy. M3MepeHus nepexoqHpIX XapaKTEPUCTUK BBIITOJHEHBI C
MIOMOIIBIO AJIEKTpopa3BeaouHoM ctaHuuu Fast—Snap [7, 9].

JIns1 co31aHusl UMITYJIbCOB TOKA B TEHEPATOPHOU IETIIE UCTIOJIB30BAJICS IITATHBIN
reneparop annaparypsl Fast—Snap. On ¢opMupyer paszieneHHble nay3aMu UMITYJIbChl
TOKa YEpEeAYIOLIECHCS MOMAPHOCTH W amrumtygol no 11 A. B 3aBucumMoctu oOT
JUIMTENIBHOCTU TIEPEXOJHOIO IIpOLecca IEepUuoj IOBTOPEHUS HMMIIYJIbCOB MOMKET
MmeusaTbest oT 20 mc 1o 1 c.

[lutanue reHeparopa TOKAa OCYIIECTBISIJIOCH OT 2  aBTOMOOMJIBHBIX
aKKyMyJiATOpoB HanpspkeHueM 12 B. Tok B renepaTopHoit netie coctasisit 0.3—-10 A.
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HayanpHO€ BpeMsi pErucTpanuuy fmin KOHTPOJIMPOBAJIOCH, B IEPBYID O4YEpEnb,
BPEMEHEM BBIKJIFOUEHHSI TOKAa B TE€HEPATOPHOM II€TIE W, B MEHBIIEH CTEICHH,
re03JIEKTPUYECKUMU CBOMCTBaMM BepxHel yactu paspe3a (BUP). B cpegnem Bpems
BBIKJIFOUCHHUSI ToKa cocTaBisuio 20 mxc. Kak wu3BecTHO [5], HaydalbHOE BpeMs
perucTpaiuu OIpenesisieT MUHUMAIIbHYIO TTyOuHy HccienoBaHuil. CpaBHUTENbHBIC

xapaktepuctuku pabot 2008 1 2019 rona mpuBeaeHs! B a0 1.

Ta6n. 1. CpaBHUTEIbHBIC XapaKTEpUCTUKU n3MepeHuit merogom 3Ch Ha ydyacTke
«Kpucramm B 2008 u 2019 roay
Table 1. Comparative characteristics of TEM—measurements at the Crystal site in

2008 and 2019
2008 2019
Ha3sanue oGopymoBanus uau ero | SGS—-TEM Fast—Snap
COCTaBJISIFOLITUX
JlvckpeTn3aiuu n3MepeHuit 31 MKcC 25 Hc, 100 ne, 800 He, 6.4 MKC
Tok B reHepaTOpHOU NeTIe ~7TA or 0.2 Ano 10 A
Pa3mepsl reHepaTopHbIX ETENb, M 100x100 100100
Pa3mepsl u3mepurtensHbIx nerensb, M | 50x50 50x50
Hauano perucrpanuu MKc 150 5
OKOHYaHUE PETUCTPALIU MC 150 20-50
Kon—Bo  u3MepeHHbIX  KpuBBIX | 15 108
30HIUPOBAHUI
KosmuectBo HakoneHuit 1000 ~1800 (B cymme nns Bcex
JMCKPETU3ALIHI)
Amnumrtyna nomexu, MB ~2 ~85

B 2008 rony npu n3mepenusix Ha yuactke « Kpucraimn ypoBeHb IPOMBIIIJIEHHBIX
noMex ObLT HU3KHUH, U IIyMOBasi 00CTaHOBKA B IEJIOM OblLiia OIaronpusTHON, OTHAKO
B 2019 ypoBeHb mmomex BeIpoc Ooliee, ueM Ha mopsiok (Taodu. 1).

Haunubie 2019 1. OCIOXKHEHBI MHTEHCUBHOW TMEPUOJAMYECKOM MOMEXOU
MPOMBIIIJIEHHOTO MPOUCXOXKAEHUA ¢ dvactoto 520 k['m. AMIUIMTyna MOMEXH
U3MEHSETCS B 3aBHCHMOCTH OT BpPEMEHH, TakuM oOpa3oM 3Ta IMoMeXa SBISETCS
HecTaluMoHapHO. Ckopee BCEro 3TO CBA3aHO C PAJUONEPETrOBOPAMHU, KOTOPBIE
BeJyTca Ha Hecymed uacrore 520k['1, Wam ¢ M3MEHEHHWEM MOIIHOCTH pPabOThI

nepelaTYuKoB BOJIM3M ydacTKa pador.
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B cBA3uM c yXyAllleHHEM OIyMOBOM OOCTAHOBKHM YXYAIIMJIOCh U KadeCTBO
CUTHaJIOB Ha no3aHux (6onee 10 mc) BpeMeHax. B cBsi3u ¢ 3TUM, HECMOTpA Ha TO, UTO
anmnaparypa Fast—Snap o cpaBHeHuto ¢ ucnoins3oBasiueiics B 2008 r. siBisieTcs Oonee
COBPEMEHHOM, @ TOK B T€HEPATOPHOM IeTiie ObUI HEMHOIO BbIIE, KOHEUHOE BpEMsI
perucTpaim Nepexo HbIX MPOIECCOB 3aMETHO YMEHbBIIIMIIOCH.

B 2008 roxy curaanst 3Ch 6sun mHbopMatuBabl 10 120-150 Mc, B 2019 romy
YBEPEHHBIN CUTHAJ YAABAJIOCh 3apErUCTPUPOBATh TONBKO 10 BpemeH 40—-60 mc. Do
NOHU3WJIO MaKCUMalbHYIO TIyOMHHOCTh wuccienoBaHuil. C JOpyroil CTOpOHBI,
Oylarogapsi TOMy 4TO Ha4daJbHOE BPEMsI PErMCTPAaLMM COCTABIsUIO 20 MKC, yAQJIOCh
OoJsiee NOAPOOHO U3YUYUTh BEPXHIOK YaCTh Pa3pesa.

OcHoBHble H3MepeHust Ha ydactke [IB «Kpucramn» BBIIOJHEHBI MO JIBYM
B3aMMHO—TIEPIEHIUKYJSIPHBIM TPOQMIAM, MPOXOAAIIMM uepe3 »nueHTp (5qq)
B3pbiBa (puc. 1), takke kak u B 2008 romy. CyOMepUAMOHAIBHBIA JIIMHHBIA
npoduiss 1 (1qq—9qq) opuentupoBan no azumyty 16°. CyOmupoTHbiii npoduis 2
(11gg—17qq) cocTtouT U3 ABYX y4acTKOB — KOpoTKoro (5qq, 16qq, 17qq) ¢ asumyrom
83° u 6onee amuuHoro (11qq—14qq) ¢ asumyrom 103°.

IIpenBaputenbHas oOpaboTka CHUTHAJIOB 3Cb MIPOBOJIAJIACH B
CHEIMAIM3UPOBAHHOM  TIporpaMMHOM  Komiuiekce  «FastSnap  Softwarey,
MOCTaBIIIEMOM COBMECTHO ¢ anmaparypodl FastSnap [8]. DToT mnporpaMMHbIii
KOMIUIEKC 00J1a/1aeT BCEMU HEOOXOAMMBIMU MTPOLEAYPAMHU ISl TOTYUEHHS] KOHEUHBIX
curHasioB 3Cb M BKJIIOYAET B ce0s: CyMMUPOBAHHWE CUTHAJIIOB OT BCEX MMIIYJIbCOB,
CIIMBKY JaHHBIX OT pa3HbIX 3alUCE, HOPMUPOBKY JAHHBIX Ha TOK U MOMEHT
TeHEPaTOPHO—U3MEPHUTEIHLHOTO KOMIUIEKCa, (PUIBTpALMi0, WHTEPIONALUIO U Ap.
Metoauka mnpeaBapuTeabHOH OOpabOTKH omucaHa B MOHOIrpaduu pa3pabOTUMKOB

MIPOrpaMMHOr0 KoMILIekca [6].
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Puc. 1. Cxema pacnoyiokeHus IICHTPOB H3MEPHUTEIILHBIX TIETEIb JJIsl OCHOBHBIX
u3Mepenuii Ha yuactke «Kpucramm B 2019 rogy (coBmanaer co cxemoit 2008 roaa).
(Cucrema xoopaunat: UTM 49N)

Fig. 1. The scheme of the centers of the receiving loops for the measurements on the
Crystal site in 2019 (coincides with the 2008 scheme). (Coordinate system: UTM
49N)

AHain3 pe3ysbTaToB

[Ipumep cpaBHeHust pe3yiapraToB uzMepeHud B 2008 romy u B 2019 romy
MOKa3aHbl Ha pHUC. 2, TJE€ NPHUBEACHbl KPUBBIE KAXKYIIETOCS CONPOTUBICHUS IS
ONHOBUTKOBBIX metenb 50x50 m jqus mukera 3Cbhb 11 (11qq). Buagno, uro Havaio
kpuBoi 2008 rona Ha BpemeHnax 150 Mkc, B TO Bpemsi kak a1t KpuBbix 2019 roga ono
Ha 5—10 Mkc. KoHeunble BpemeHa u3MepeHuil Toxxe orimyarores, st 2008 roga 3to
150 mc, a s 2019 roga — 20-50 Mc, 4TO CBA3aHO C OOJBIIUM YBEIMUYEHHEM YPOBHSI
AIEKTPOMArHuTHhIX momex B 2019 ropy.

Ha puc. 2 BugHo, uro wusmepenuss 2019 r. amnmaparypoit FastSnap,
OPUEHTUPOBAHHOU JUIsI MaJIOTJTyOMHHBIX HCCIICOBAaHUM, TO3BOJUIM BBITOJIHUTH
Oosnee MOAPOOHYIO 3aMHCh MEPEXOMHBIX XapaKTEPUCTUK Ha PaHHUX BpeMeHax. B
cpenueit yactu (ot 0.2 1o 10 Mc) kpuBbie Kaxyierocst conporusieHust 2008 u 2019
IT. MOBTOPSIIOT APYr Apyra, NpUYEeM OTHOCHUTEIbHOE OTKJIOHEHHE CUTHAJIOB HE
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npeBbiaeT 1%. 9To MO3BOIMIO OCYHIECTBUTD CIIWBKY MEPEXOJHBIX XapaKTEPUCTHK,
u3MmepeHHbIx B 2008 u 2019 rr. B pe3ynbTaTe ObUTH MONTYYEHBI TOCTOBEPHBIE JJAHHBIC
B nHTepBane or 20 mxc no 120 mc. MHBEpcHs HaHHBIX BBINOJHSAIACH C IMOMOUIBIO

nporpamMmmHoro komriekca « TEM—IPy», paspaborannoro B UHI'T CO PAH [1, 2].
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Puc. 2. KpuBbie kaxxyIierocsi COnpoTUBIICHUS, TTOJIyYCHHbIC TTPU U3MEPEHUN
onHOBUTKOBOM metaer 50x50 merpoB Ha nukete 3Ch 11: kpacnas — 2019 r., 3enenas
— 2008r.

Fig. 2. Apparent resistivity curves obtained when measuring with a single—turn loop
of 50x50 meters on the piquet TEM 11: red — 2019, green —2008

Ha puc. 3 mpencraBieHbl re0dIeKTpHIEcKrUe pa3pesbl, MOCTPOCHHBIE TI0 JAaHHBIM
2008 u coBmectHbIM nanHbM 2008/2019 rr. Ha 06oux npoduiisx 4eTko BhIAETISETCS
BEPXHUU CJIOH MHOTOJIETHEMEP3IBIX MOPOJI, HIXKE UAYT MPOBOJSAIINE CIOH, KOTOPbIE
Jdydie pacujeHstorces Ha paspe3ax 2008/2019 rr. 3amMeTHO M3MEHHIIACh MOJETH Ha
TOUYKE, COOTBETCTBYIOIIEH SMUIIEHTPY B3pbiBa (5qq), KoTopas, Omaromapss Ooiee
Ka4yeCTBEHHBIM H3MEpPEHHSIM, CTaja MOoJo0Ha MOJEISIM COCEAHHMX TO4YeK, HO Ooiee

HpOBOI[HHICP'I, IMPCAITOJIOKKHUTCIbHO N3—3a IIPOHNKHOBCHU A (1)J'IIOI/IIIOB B Pa3pyYHICHHLIC

OT B3pbIBa IIOPOABI.
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Puc. 3. I'eosnexrpuueckue pa3zpesbl Ha yuactke «Kpuctamm (mpoduis 3amnai—
BOCTOK): ciieBa — 2008 rox, cipaBa — 2008/2019 rr.
Fig. 3. Geoelectric sections in the «Crystal» site (west—east profile): on the left —
2008, on the right — 2008/2019
BriBosl
Kak mnoxkazamu mnposeaeHHble padoTel, Meron 3CBhb mo3BomseT u3ydyarh
TEO3JIEKTPUYECKUN pa3pe3 MW TModydyaTb JIONOJHHUTEIbHYI0 HH(POpPMALHUIO O
rEeOJIOTHYECKOW Cpede Ha ydacTkax, rae mnpopoawnuchk IIAB. Ilokazano, 4to
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MOpOJIaMH, YTO CBSI3aHO, MO MHEHHUIO aBTOPOB, C MPOHHKHOBEHUEM (DIIIOWOB B
pa3pyIlIeHHbIE B3PBIBOM ILJIACTHI.
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