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AHHOTanusa. Akmya/abHocme. B nociesiHee fecaTUIETHE CYLeCTBEHHO BbIPOC/IA HHTEHCUBHOCTb pa3paboTku 'op/1oBCKo-
ro yroJIbHOro MecTopoxJeHus B HoBocuOGUpPCKOM 06/1aCcTH, YTO NPUBOAUT K GOPMHUPOBAHHUIO CEHCMUUYECKOHN aKTUBU3ALUU
Heap ['op/1oBCKOM BaiJuHbI B OTBET HA TEXHOreHHOe Bo3eicTBue. HaunHas ¢ 2019 r. B palloHe MeCTOpOXAeHUs GUKCHUDPY-
I0TCS1 3eMJIETPSICEHUS C MarHUTY10H GoJiee 4, omyTuMble B I. HoBocu6upcke 1 ero npuropozax. B Hactosiee Bpems yiiep6
OT NMPUPOAHBIX KATACTPOP CTPEMUTEIBHO PACcTeT. ITO 00YCJOBJIEHO MHOTMMH IPUYMHAMH, TAKUMH KaK ypOaHU3aAL s, TeX-
HOTeHHble U3MeHEeHHs re0J0TMYecKor cpefibl, BO3Be/leHHe 00'beKTOB IMOBLIIIEHHOI0 PUCKA, CNOCO6CTBYIOLIMX aKTUBU3aLUH
HeraTUBHBIX npoueccoB. [lo3ToMy pa3paboTka JOCTOBEPHBIX HAYYHO-0O0CHOBAHHBIX KPUTEPHEB OLleHKH, MPOrHO3a U MOo-
C/1eJICTBUH NPUPOHBIX U IPUPOHO-TEXHOTEHHBIX ONACHBIX ABJEHUH fABJSETCA aKTya/JbHOH 3a/a4eil. CBoeBpeMeHHOe Bbl-
SIBJIEHHE ONACHBIX re0JI0TMYEeCKUX NMPOLeCCOB M03BOJUT Pa3paboTaTh U peasu30BaTh MePbI M0 NPeAYIPEXAEHUIO U JTUKBU-
JlAllMY 4pe3BbIYalHbIX CUTYalMil NPUPOAHOTO M IPUPOAHO-TEXHOreHHOro xapakTtepa. IJeab. AHanu3 pe3y/bTaToOB pery-
JIAPHBIX HAOJ/MI04eHUH MeTO/0M 3jeKTpoToMorpaduu no npodu.io, nepecekarlleMy pasJoOMHYIO 30HY, Ha y4acTKe HcCle-
JoBaHus B ['opsioBcKOM Iporu6e AJs AanbHeHIed pa3paboTKU MEeTOJUKH U3MePeHUs1 U MPOrpaMMHBIX CpeJICTB aBTOMAaTH-
3UpPOBAaHHON 06PabOTKM M MHBEPCUU AaHHBIX MOHUTOPHUHTA METOJOM 3JieKTpoToMorpaduu. Memodsl. [loneBble u3Mepe-
HUA, KOJM4YeCTBeHHass WHTepnpeTanus. Pe3yssmambl u 6bl800dbl. IlpejcTaBieHbl IepBble pe3yJbTaThl PeryJspHbIX
HabJII0IeHUH MeTOoJ0M 3JIeKTpoToMorpaduu no npodusio, nepecekarolemMy pasJIOMHYI0 30HY, Ha y4yacTKe HUCCJIeJOBaHUS B
FOpJIOBCKOM npom6e, IMOJIy4€eHHbI€ NMPHU WHBEPCUH IOJIEBBIX HJAHHBIX C IMOMOIUIBO MOAEPHHU3HWPOBAHHOI'O NPOrpaMMHOIO
koMmiiekca DilnSo. BrisiBsieHbl BapUalUuu reosieKTPUYECKUX NMapaMeTpPOB, KOTOPble OTPaXKAIT peaKL U0 reoJOrHYecKoun
Cpe/ibl He TOJIbKO Ha MPOUCXOJsIMe 3a Tepuo/, Hab/II0eHuI 3eMIeTpsICEHHs], HO U HAa TeXHOTeHHble BO3/eHcTBHUs (B3pbI-
Bbl). KpoMme Toro, mokasaHo, YTO BeJIMUMHA BapUalMi 3aBUCUT OT MarHUTY/bl 3eMJIETPSICEHUS.
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Abstract. Relevance. In the last decade, the intensity of development of the Gorlovka coal deposit in Novosibirsk region has
significantly increased, which leads to the formation of seismic activation of the subsoil of the Gorlovka depression in
response to technogenic impact. Since 2019, earthquakes with a magnitude of more than 4 have been recorded in the field
area, felt in Novosibirsk and its suburbs. Currently, damage from natural disasters has been rapidly growing. This happens
due to many reasons, such as urbanization, population growth, man-made changes in the geological environment,
construction of high-risk facilities that contribute to the activation of negative processes. Therefore, the development of
trustworthy criteria for the assessment, forecast and consequences of natural and man-made hazardous phenomena is an
urgent task. Timely identification of dangerous geological processes will make it possible to develop and implement
measures to prevent and eliminate emergencies of a natural and man-made nature. Aim. Analysis of the results of regular
observations by electrical tomography along a profile crossing the fault zone at the study site in the Gorlovka trough for
further development of measurement techniques and software for automated processing and interpretation of monitoring
data. Methods. Field works, quantitative interpretation Results and conclusions. The authors have obtained the first results
of regular observations using electrical tomography along a profile crossing the fault zone at the study site in the Gorlovka
trough, interpreting field data using the modernized DilnSo software package. It was found that the identified variations in
geoelectric parameters reflect the response of the geological environment both to earthquakes occurring during the
observation period and to man-made impacts (explosions). Furthermore, it is demonstrated that the fluctuations magnitude
is influenced by the earthquake magnitude.

Keywords: Gorlovskaya depression, Novosibirsk region, natural-technogenic seismicity, geophysical monitoring, electrical
tomography, geoelectrical parameters variation, measurement technique, software tools, inversion
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Beejenue Bpems B paspabotke KonbiBanckoe (CeBepHbrii, Kpy-
I'opnoBckuil mporu® pacrmonokeH Ha mpaBoOepe-  THXMHCKHE, Bocrounsiit yuactku), Ypryuckoe u ['op-
xbe p. OO B 10r0-BoCTOUHOM yactu HoBocmOmpckolt  moBckoe mectopokaeHus [1, 2]. YpoBeHb 100b4H 1M0-
obmacti, B 100 kM k fory orr. HoBocmOmpcka, Ha  CTOSIHHO pacTer.
tore UckutumMckoro paiiona. Jrta y3kas BIaJWHA IIH- Ceticmonoramu Antae-CasHckoro ¢unmana Emm-
puHOH Bcero oT 2 1o 15 xM u jmHOU okono 120 xM  Hou 'eopmsmyeckoit ciayx0b1 PAH B mociieHue rost
paszenseT ceBepo-3amaiHyro yacTh Canaupckoro aH- — 3a(MKCHPOBAH IEJBIH P 3EMIICTPSCCHUN C MATHUTY-
TukanHopyA U KonbiBanb-ToMCKyIO CKIIaA4aTylo 30HY.  JIaMH, JOCTHTAlONIMMU 4 U OoJiee eIMHUI], HeToCpe/-
Ha teppuTtopuu BnanuHsl pa3BeaHbl YHUKAJIBHBIE ME- CTBCHHO Ha TEpPUTOpUHU [ OpJIOBCKO# BmamuHbl. 3Ha-
CTOPOKACHUs aHTpauuTa. VX mpoMbllIEHHAas pa3pa-  YHTENBHOE YHCIIO SMHIEHTPOB ATHX COOBITHH MPUYpO-
Oorka Hauata eme B 1930 r., BHauane OTKPBHITHIM CHO-  Y€HbI K paifOHAM HHTCHCHUBHOW JOOBIYH YIJISI OTKPHI-
cobom u manee B 1980-1990 r. pa3pabaTelBanuch Me-  ThIM CrtocoboM. 110 MHEHHIO CEHCMOIIOTOB, B IIOCIEI-
CTOPOXKICHUS Kak B maxrTax (JINCTBAHCKOE), TAK M HA  Hee BpeMs MOBBICHIACH HAaBEJCHHAs CEHCMUYHOCTH
paspesax (I'opnoBckoe, YpryHckoe). B Hacrosdmiee maHHOTO perwoHa, T. €. YCUJICHHE CEHCMHYECKON aK-
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TUBHOCTH CBS3aHO HE TOJBKO C MPUPOAHBIMH, HO U C
TEXHOTEHHBIMH BO3AEUCTBUSAMH. bBojbpmas dacTe TH-
MOLIEHTPOB MIPOUCXOAALINX 3eMJIETPSICEHUI HaXOAUTCS
Ha TIyOMHAX MEHee 8 KM ¢ XapaKTepHBIM MEXaHU3MOM
(B36poc) [3].

I'paduk moBTOpSIEeMOCTH 3eMIIeTpsiceHuid B ['opoB-
CKOHl BmaguHe MMeeT MHOM HaKJIOH, YeM Ui MPUPO.-
HBIX 3emileTpsAceHuil Anrtae-CasHCKOW TOpHOM oO0na-
CTH. YUYUTBIBasE BHICOKYI0 MHTEHCHBHOCTH JOOBIYM aH-
TpaluTa, a TAKKe aHaJOTHI0 0 MEXaHU3MaM O4aroB
TEXHOTEHHBIMHU 3emiieTpsaceHusiMu Kyzbacca, celicmo-
JIOTH TIPEATONIAraloT, YTO 3eMJICTPSICEHHS C OIUICH-
TpaMH BOJHM3M YTOJNBHBIX KapbepOB CBS3aHBI C TEXHO-
TeHHOH CeHCMUYHOCTBIO, KOTOpas SABJSETCA pe3yibTa-
TOM HM3MEHEHHUs MPHUPOIHOTO HAMPSHKEHHOTO COCTOS-
HUS reocpelsl MPU CUJIBHOM aHTPOIOTEHHOM BO3ZAEH-
CTBHM Ha He€. YUUThIBasg BO3POCIIMKA YPOBEHb CEM-
CMHUYHOCTH W YBEJIMYHUBAIOMIMECS MaciuTaObl JOOBIYU
yIIs B 3TOM paioHE, HENb3s MCKIIOYUTH pPa3BUTUE
CEMCMHIYECKOTO Tporecca M0 Ooliee CYMIECTBEHHBIX
MarHutyn. Harpy3ku Ha BMelIaomywo cpeny, o0y-
CJIOBJICHHBIC TEXHOTCHHBIM BO3JCHCTBHEM, HE YycIie-
BAaIOT IepepaclpenessaTbcs B MaCCUBE TOPHBIX MOPOL,
YTO CIOCOOHO CYHIECTBEHHO MOBBICUTH CEHCMHYHOCTH
ato Tepputopuu. Ilpm 3TOM cozmaeTcss peanbHas
OIMaCHOCTh JIISl TIPOMBIIIJICHHOW W JKUJIOW WHpa-
CTPYKTYpbl. OUIyTUMBIE 3eMIIETPACEHUs, MPOUCXOs-
1Me B pailoHe KPYITHBIX HACETICHHBIX ITyHKTOB U Mpe/l-
MPUSITAN TTOBBINICHHONH OTBETCTBEHHOCTH, TPEOYIOT
BHHUMATENIbHOTO U3YYEHHS UX T€He3uca U co3/1aBaeMoi
cericMuueckoii omacHOCTH. OYEBHIHO, YTO B JAHHOMU
CUTyallMd HE3aBUCHUMO OT IPHUPOIBI 3EMIIETPACEHUI
aKTyaJIbHBl PETYJSIPHBIC HaONIOJICHUS 33 pa3BUTHEM
reoJMHaAMUYEeCKHX MpolieccoB B ['OpioBckoi BlaauHe
[4, 5].

[lo mMHOTONETHNM HAOTIONEHHUSM Ha IPOTHOCTHYC-
CKUX TIOJIMTOHAX BO MHOTHX CTpaHax MHUpa OBLJIO BbI-
SBIICHO, YTO HAOJIOMAIOTCSA BapHallUU TeO(U3NICCKIX
10JIeH, B TOM YMCJIE U JIEKTPOMAarHUTHBIX, CBS3aHHbIE
C MpoLeccaMy IMOATOTOBKU CEHCMHUYECKUX COOBITUI
[6-10]. Ananu3 pe3ynbTaToB MOKa3aji, YTO K OJHOMY
13 3PPEKTUBHBIX MPOTHOCTUYCCKUX HAOIOJIEHUN OT-
HOCHUTBCSI MOHUTOPUHT Ha TOCTOSTHHOM Toke [11-14].
B mocnemnee BpeMs siekTpoTromorpadusi Bce yarie
NIpUMEHSAETCS B 3aJayaXx MOHUTOPHMHIA Pa3JIM4HbIX
TEOJIOTUYECKUX mporieccoB [15-17].

B nacrosiee Bpems ['opioBckuii mporud OTHOCUT-
Ccs K HEJOCTaTOYHO HW3Y4YEHHBIM paiioHaM Aunrae-
Casackoit obmactu. I'eodusmueckue paboTHI MPOBO-
JWINCh TOJNBKO B 70-X IT. mpouuioro croieTtus. B
2020 1. cOTpyIHHKaMHU J1abOpaTOPHUU HICKTPOMArHUT-
HbIX moyied MHcTUTyTa HedTerazoBoid TeOJIOTHH W
reopusukun CO PAH HauaTbl u3MepeHUs] KOMIUIEKCOM
METOJIOB HAa3€MHOM JIIEKTPOPa3BEIKU ISl M3yUCHHS
TCORJICKTPHUECKOTO cTpoeHus ['opioBckoro mporuda ¢
LEJbI0 MOJIyYEHHUS] TE€03TEKTPUUECKUX XapaKTePUCTUK
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OTJIOKEHHUH OCAJOYHOTO BBITIOJHEHUS, BbISBICHUS
paznomHbIX cTpykTyp [18, 19]. B 2023 r. Ha ocHOBe
MOJTYYCHHBIX CBEJICHUH O CTPOCHHWH U JIOTIOHHUTENb-
HBIX OIBITHO-METOAMYECKUAX paboT B MEPHOA C Mas 110
HOSIOpb OBUIM BBITIOJTHEHBI MOHHUTOPUHIOBBIE HAOIIO-
neHust MetosioM anekrporomorpaduu (O3T) mo npodu-
0, TIEPECcEeKarmeMy OJHO W3 IOr0-BOCTOYHBIX pa3-
JIOMHBIX orpanuueHuil ['opmoBckoro mporuoa.

Ilenbto JaHHOH CTaThU SBIAETCS aHAIU3 PE3YJIbTa-
TOB peryJsIpHBIX Habmromenuit merogoM DT mo mpo-
¢wtto, epecekaroleMy pa3IOMHYIO 30HY, Ha y4acTKe
ucciefioBanusi B [opioBckoMm mporube ans nanbHEH-
meil pa3paboTKH METOAWKH M3MEPEHUS] U IIPOrpaMM-
HBIX CPEICTB aBTOMAaTH3MPOBAHHOW 0OpaOOTKH W WH-
BEPCUH JaHHBIX MOHUTOpHUHTa MeTogoM JT. O6pabot-
Ka, WHTEPIpETanus M aHaJN3 JaHHBIX MOHHUTOPHHTA
MeTomoM DT OCyIIECTBISCTCS ¢ UCTIONB30BAaHUEM MO-
JIEPHU3UPOBAHHOTO MPOTPAMMHOTO KOMIUIEKCa MOJe-
mupoBaHWssT W wWHBepcuu  Direct-Inverse-Solver
(DiInSo). DToT KOMIUIEKC, MpeaHa3HAUCHHBIA paHee
i peweHus npaMbix 3D u obparnbix 2D/3D 3anau
OT, 6bu1 omosHeH rpadoM 0OpabOTKU JAHHBIX MOHHU-
TOpPHHI'a Ha OCHOBE TEOPETUUECKOTO aHAllM3a Pa3HBIX
cxeMm perymspusauuu [20]. B craTtee mpuBeneHsl pe-
3yJNbTaThl MHTEPIPETAIMN TIOJCBBIX JAHHBIX MOHHUTO-
pUHTa C MOMOIIBIO HOBOW Bepcuu mporpamMmbl DilnSo.

Brei6op ywacTka ucclieZoBaHUS OCHOBBIBAJCS Ha
aHaJIM3€e MPEAIIECTBYIONINX PE3yIbTaTOB MHOTOJIETHIX
PETYIISIPHBIX HAONIONECHUH B CEHCMOAKTUBHOW 30HE
Il'opHoro Anras. M3 aHanm3a moiry4eHo, 9To UIMCHHO B
30HaX BIUSHUS Pa3IOMOB IO BEJIMYMHE BapHalUi reo-
ANIEKTPUIECKUX MapaMeTPOB MOXKHO BBIICIUTH aKTHB-
HBIC W TOTCHIIMAJIBHO CCHCMOTCHEPHUPYIOIIUE Pa3iio-
MBI, B 00JIACTH KOTOPBIX MOXKET MPOHM30HUTH KpYyIHOE
3emnerpsicenue [21]. Takum oOpa3zoM, Obul BEIOpaH
YYaCTOK, TAC MO JaHHBIM METOJOB AIICKTPOPa3BEIKU
BbI/ICJICHA pa3IoOMHas CTPYKTYpa, MOJIOKEHUE KOTOPOit
XOpOIIO COTJIaCyeTcsi C TI'EOJIOTHUECKUMHU JaHHBIMH.
VYyacTok ncciaenoBaHus HaXOOUTCS B paione 1. Jlero-
craeBo Uckutumckoro paitona HoBocubupckoit obia-
CTH B CEiiCMOAaKTHBHOH 30He ['opnoBckoro mporuoa,
I7ic B TOCICOHHE TOABI TPOUCXOIAT CEHCMHIYCCKHE
cOOBITHS ¢ MarHUTY10# 3—4 1 Gonee [22].

T'eosioruyeckoe U rHAPOreoJIOrnyecKoe
CTpOeHHe y4acTKa HccieA0BaHHUA

I'eonoruueckne TaHHBIE W CBEICHUS O THAPOTEOIIO-
THM HCHOJB3YIOTCS B KadeCTBE AalpHOPHBIX Kak Ha
JTame MOoJEBBIX paboT, Tak M B XOJe HUHTEPIIPETAlUU
TIOJIEBBIX JTAHHBIX JJIEKTPOPa3BENKH, a TakXkKe IS Be-
pudukanuy pe3ynpTaTtos. I'opnoBckuit mporud pacmo-
JIOKEH MEXIy ceBepo-3amanHoil okpauHoi Canaup-
ckoro kpsbka u KompiBanb-TOMCKOM CcKiagdaToil 30-
HOH, JUINTENbHOE Pa3BUTHE KOTOPHIX OKa3alo OrpoM-
HOe BiIMsAHUE Ha ero crpoeHue. B KonbiBanb-ToMckoi
cKJamyatoil oOyactH, oOpMUBIICHCS B SMOXY Tep-
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OUHCKOHM CKIIaM4aTOCTH, TPOUCXOIUIIN aKTUBHBIC TEK-
TOHWYECKUE ABMXKCHUS, a CalaupCcKui KpsoK SIBISUICS
YIOpOM, KakK J>XECTKash KOHCONWAWPOBAHHAS TIIBIOA.
Ot (akTopsl cKazamuch Ha KOHQHUrypauuu [ opios-
CKOro Mporu6a, BBITSHYTOTO IO HPOCTHPAHUIO C HE-
Oopmoi TMpUHOHN. [IJis Hero xapakTepHa BBICOKAs
HaNPSDKEHHOCTh TEKTOHUYECKUX JIe(OPMAITHIA.

ITo coBpeMEHHBIM TEOJOTHYSCKAM TMPEICTABICHU-
siMm ['opioBckuil mporu6 — y3kasi rpabeH-CHHKINHATD,
MPOTSHYTas C CEBEPO-BOCTOKA Ha Ioro-3amai. Jlokaib-
HBIC CKIIQJIKW BJIOJb MPOCTHPAHUS BIAJAWHBI YaCTO SIB-
JISIIOTCS 3aIIPOKMHYTHIMU. B 11e710M uepenyroTcs aHTH-
KJIMHATBHBIC U CHUHKJIMHAIBHBIC CKJIQJKH, OCIOKHCH-
HBIE CKJIQ[4aTOCThIO 0OJiee MENIKMX IOPSIKOB C JIO-
KaJbHBIMU pazioMamu. M3-3a pacroiokKeHHOTO 37eCh
B paHHEM ITAJIE030€ MEIKOBOAHOTO OacceifHa Ha Tep-
pUTOpUH Tporuda BO3HUKIO OOJBIIOE KOIHICCTBO
OpPraHOTCHHBIX OCAIOYHBIX MOPOJ], TAKUX KAK U3BECT-
HSKH, KAMEHHBIA yTOMb [2].

B reomormueckoM CTpOCHHH paiioHa HPUHUMAIOT
ydacTHe OTJIOKEHHS BEpXHEro JeBOHA, KapOoHa W
MEpMH, TNEPEKPHIThIC MOIIHOH KOpOH BBIBETPUBAHHUS
MEJI-ITaJICOTeHOBOTO BO3PACTa, a TAK)KE PHIXJIBIMH HEO-
TCHOBBIMH M Y€TBEPTHYHBIMH OTIOKCHUAME. CpeaHsisa

YepenaHog0) ¢ yKazaHuem y4acmka ucc1edo8aHust

indicating the study area

W HWKHAS 4YacTU pas3pesa MpelCTaBlIeHbl KOHTHUHEH-
TaJbHBIMU U MOPCKUMH OTJIOXKEHUSIMH COOTBETCTBEH-
HO. MeTtaMop(hu3M MEepMCKUX yTiIel TOCTUTAaeT aHTpa-
OUTOBOU cTagud. ['OpmOBCKUH yrompHBIN OacceitH xa-
pakTepusyerca KkpynHedmmMu B Poccum 3amacamu
aHTpanuTa. MakcumanbHas YrJII€HOCHOCTh B [opioB-
CKOM TIporube MpUypodYeHa K OTIOKCHHUSIM paHHEH
MEPMHU, KOTOpBIC CIIEHUANIUCTAMH-TEOJIOTaMH COTIO-
CTaBISIIOTCA C aHAJIOTHYHBIME Topojgamu  Kysbacca
(puc. 1) [23].

Conpspxenue ['opioBckoro mporuba ¢ coceqHUMU
pEeruoHaIbHBIMU I'€0JOIMYECKUMU CTPYKTypaMu IIpo-
HCXOJHT 10 KPYIHBIM pa3iioMaM. [ opiioBckuii mporud
rpannuuT ¢ CalaupCcKUMU CTPYKTypamH IO CEepUu
PasJIOMHBIX HapylleHHH (Ha pa3HBIX YydYacTKax) —
Uemckoit, [loponuncknii u Tomckuii paznomsl. Ot Ko-
TIBaHb-TOMCKOHN 30HBI OH OTJENECH TaKXKE Pa3IOMHON
30HOM, BKItoyaroniel [loapskoBckuit 1 MurpodaHnos-
ckuid pa3nomebl. [lo reomorudeckum U reopu3muecKum
JTAaHHBIM pa3pbIBHbIE HAPYIIEHUH SIBIISIOTCS HaJIBUTAMU
IOT0-BOCTOYHOM BEPreHTHOCTH. JlIsI TOPHBIX MOPOJ]
T'opnoBckoro mporuba XapakTEpHO pPa3BUTHE Hamps-
JKEHHOM JTMHEWHOW CKJIa4aTOCTH M WHTECHCHUBHOE pac-
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Haubonee apeBHssi cuctema TIyOMHHBIX Pa3phbiB-
HBIX HapylIeHUi, pa3BUTHIX Ha IUTOLIagN paboT, MMe-
I01[asi CEBEPO-BOCTOYHOE IPOCTUPAHUE, 3AJI0KUIIACh B
KOHIIE paHHEro KemMOpHs B HMHBEPCHOHHYIO CTaJIuio
KaJEeJOHCKOrO IMKJIAa Ha (oHe 0OIIero pacTsKEHHUs
36MHOM KOpbl 1 MHTEHCUBHO aKTHBHU3MpOBAJach B 3a-
KIIIOYUTEbHYIO CTaJIMI0 FePLUUHCKOrO LIUKJIA TEKTOre-
He3a. OHa MpencTaBIseT COOO MOATOXKUBYIIME Pa3-
PBIBHBIC HapYIICHUsI cOpPOCOBOTO XapakTepa, OTACs-
IOLMEe paHHENaJIC030MCKUE KOMIUJIEKCHl — CEBEpO-
3amagHoro Camaupa OT KOMILUIEKCOB CpEIHEro-
HO3HEro naneo3osi 'opioBckoil rpabeH-CUHKIMHAIY,
K KOTOPBIM OTHOCHUTCS KpPyMHBIA YeMCKOW pa3ioM.
AMIUIUTYIa Pa3pbIBHBIX HAPYIICHUH MO CMECTHUTEIIO
U3MEHSCTCS B IIMPOKUX TIpeiesiaX: OT HECKONBKUX CO-
TEH MeTpoB 10 3—5 kM. UeMmckoil pa3noM XOpomio
(UKCHpYeTCS 10 TCOJIOTHUCCKHM M TeOo(PH3MIeCKUM
JaHHBIM. B rpaBUTallMOHHOM I10JIe €My COOTBETCTBYET
TpaJvcHTHAs 30HA, pa3Aeidonias o0JacTh OTpHUIA-
TeJNbHOM aHOManuu Haj ['OpJoBCKUM IMpoOrudoMm u pe-
THOHAJIIBHOM TMOJIOXKUTeNbHOW aHoManuu Hax Ca-
nmaupoMm. Emie Gonee KOHTPAaCTHO OH OTpaskaeTcsl B
MarHUTHOM IIOJIe, OTAENsSsl OO0JIAaCTh IOBBILIEHHOTO
3HAKOIEPEMEHHOr0 TOJIsI Ha IOro-BOCTOKE OT Oonee
CIIOKOMHOIO MOHMXKEHHOro nois Hax [oproBckum
MPOTuOOM, aMIUTATYIBI CMEIICHUH 3HAYUTEIBHBIC.

Bropas cucrema 6ojee MENKUX pa3pbIBHBIX Hapy-
HIEHUH 3aJI0KWJIaCh B OpPOTeHHBIN 3Tan pa3zsurus Ko-
JIBIBaHb- TOMCKOUM CTPYKTYpHOU 30HBL. B o0OcTaHOBKE
cKaTusg (POPMHUPOBAIICH HAIBHTOBBIC CTPYKTYDHI, B
pe3yabTaTe 4ero OTioxeHus ['opnoBckoro mporuba
ObUTH HAIBUHYTHI HAa CTPYKTYPHI CEBEpPO-3aIaJHOTO
Camnaupa [23].

ITo rugporeosnornyeckuM xapaktepuctukam [ op-
JIOBCKasl BIAJMHBI OTHOCUTCS K 30HE COWICHEHUS AJ-
tae-CassHCKOH CKJIa4aTod THIPOTeOJIOTHYeCKOl 00-
nactu ¢ 3amagHo-CHOMpCKUM apTe3naHCKUM Oacceii-
HOM.

Ha e€ tepputopun BBIIENAIOTCA ABa BOIAOHOCHBIX
KOMIIJIEKCAa — 30H TPEIIMHOBAaTOCTU JOME3030MUCKUX
0o0pa3oBaHUN M ME3030MCKO-KafHO30MCKUX OTIIOXKe-
HUW. B BOIOHOCHBIX TOPHU30HTAX TPEIIMHOBATHIX 30H
METaMOp(H30BaHHBIX H IHCIOINHUPOBAHHBIX OME30-
30iCKMX OTJIOKEHHHM pa3HOr0 COCTaBa M BO3pacTra
HaOIOJJAI0TCST HANIOPHBIE M CJIA0OHATIOPHBIC BOJIBI.
OHH THTAIOTCA KakK 3a CUET BEPTHKAIBHOH ¢(ribTpa-
LUH, TAK U 32 CUYET MOATOKA C IOT0-BOCTOYHBIX COCEA-
HuX obnacteld Camanpckoro Kpsika. Bropoii koMIiekce
CBSI3aH B OCHOBHOM C IIOKPOBHBIM KaifHO30HCKUM YeX-
JOM, MOIIHOCTh KOTOPOro KOJEONeTcs, MOCTUras Ha
OTAENbHBIX yuacTkax 50 u 150 M, 1 06beAUHSCT TPYH-
TOBBIC M CIIADOHANIOPHBIE BOABI MPEHUMYILECTBEHHO
YETBEPTUYHBIX OTJIOXKeHUU. [IuTaHne moa3eMHBIX BOJ
MEPBBIX OT MOBCPXHOCTU BOJOHOCHBIX OTJIOKCHHI
MPOUCXOJUT 33 CUET WHQPMIBTPAIUH aTMOCHEPHBIX
OCaJKOB M TasHUS CHera. 3ajeraroliye Hike Noa3eM-
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HBIE BOJIbI HEOT'CHOBBIX OTJIOXKCHHI MMUTAIOTCS 332 CUET
(GUIbTpallid TPYHTOBBIX BOJI dYepe3 paselistollie
TJIMHHUCTHIE CIIOM HEOTEHOBOTO BO3pPACTa WM TIMHBI
KOPBI BBIBETPHBAHHUSA, YTO OOYCIIOBJIMBACT MX ITUPKY-
JISIUI0 U HAKOTICHUE B 30HE COUJICHEHUS BOJJOHOCHO-
ro TOpHU30HTa ¢ BoaoymopoMm. O6a BOJIOHOCHBIX KOM-
IJIEKCa MECTaMH THAPABIMYECKH CBSI3aHBI MEXIY CO-
0oif, MecTaMu pa3zelieHbl TJIMHUCTHIMU TTOPOJIAMH KO-
PBI BBIBETPUBAHUS MANICO30MCKUX TOPOJI UIIH HEOTECHO-
BBIMH TJIMHAMH. MOIIHOCTh BOJOYTOPHBIX TJIMH Ha
OoTHeNbHBIX yuacTkax pocturaer 100 m. Boawr 30H
TPEIUHOBATOCTH HWMEIOT JOMHUHHUPYIOIIEE pacmpo-
CTpaHeHHEe Ha TeppuTopuu [ OproOBCKOW BHAJAWHBI U
00pasyroT eUHBIN JIOME3030MCKUN BOJOHOCHBIA KOM-
TUIEKC, KOTOPBIA pa3JesseTCs JHIIb MO JIUTOIOTHYC-
CKHM XapaKTePUCTUKAM OTJIOKEHUU M TEKTOHUYECKUM
ocobeHHOCTM [23]. Tloa3emMHbIe BOIBI BCEX T'€OJIOTH-
YECKUX TOJPa3Je/ICHUN BMAJWHBI SIBISIOTCS BOJAMU
TpEmMHHOTO TuNa. Ha [HEBHOW TMOBEPXHOCTH BOIBI
TIPOSIBJISIFOTCSL B BUJIE POJHUKOB, BOCXOMSAIIUX HCTOY-
HUKOB ¢ MuHepanu3anuen 0,2—0,4 r/n U3 mopoj KoJb-
gyruHckoit (P,; k) u 6anaxonckoit (C,-P, bl) cepuii.
Boabr mopon ykpornckoi cButhl (D3 uk) ¢ MuHepanm-
3anueit 0,5-0,6 T/1 UMEIOT MeHblIlee pacIpOCTPaHEHUE
U He HaONIOMaloTCs Ha TMOBEPXHOCTHU, HO BCKPBITHI
THUAPOTECOIOTHIECKIMH CKBAXKUHAMH.

MeToauka Ha61104eHUi M NPOTPaMMHbIe
CpeACTBa 06PaGOTKH U HHTepIpeTaluU
JAaHHBIX 3JIeKTpoTOMOrpadpun

B pesynbrate aHanm3a MaHHBIX, TONYYEHHBIX B
I'opmoBckoli BaanHe KOMITJIEKCOM METO/I0B Ha3eMHON
anekTpopasBeaku B 2022 r., B Havaje MoJIeBOro ce30Ha
2023 r. BeIOpaH yuacTok B paifoHe 1. Jlerocraeso Mc-
KHTUMCKOro paifona HoBocuOupckoit obOmactu. Ha
yYacTKe BHadalle OBUIM  BBIIOJHEHBI  OMBITHO-
METOAMYECKHUE U3MepeHus MeroaoM OT, nenbio KoTo-
PBIX SIBISUICS BEIOOP YCTAHOBKH, IIara MEXIY OSJIEK-
TPOJaMH M MeCTa pa3MemeHuUs PO HAOIIOCHIH
JUTSL OCYIIECTBJICHNUS MOHUTOPUHIOBBIX HAOIIOICHUH.

Y4acTOK pacHoiokeH B 30HE Mepexo/ia OT OTI0Xe-
HUN TypHE-BH3eiickoro Bo3pacta (C; t-v) 'opmoBckoit
BIIAJMHBI 4epe3 e€ I0ro-BOCTOYHOE Pa3IOMHOE Orpa-
HUYCHHUE K OTJIOKEHUSM c000seBCKOM CBUTHI (D, sb)
Cananpckoro kpspka. KoHKpeTHOe MecTo pacroiioxe-
Hus npodwis DT OblI0 BEIOpAHO SKCHEPUMEHTAIIBHO,
PYKOBOJICTBYSICh T€OJOTHUECKUMH JTAHHBIMH H ITyTEM
U3MEpeHUH M0 TPO(WIAM, MEPECEKAIONINM Pa3IOM-
HYI0 CTPYKTYPy B HECKOJBKHUX MecTax. OKOoHuYaTelb-
HOE€ MECTOHAXOXJICHHE MOHHUTOPHUHIOBOTO Mpoduis
3a(UKCHPOBAHO TaM, TZIE Pa3IOM XOPOIIO BEIIEISACTCS
B I€OUIEKTPUUECKOM pa3pe3e B BUE HU3KOOMHOM 30-
Hbel. Ha ocHOBe aHanmu3a OOJBIIOrO KOJMYECTBA IMOJIE-
BBIX JIaHHBIX, TTOJYYEHHBIX aBTOPAMHU Ha ydacTKaX pe-
TYJSPHBIX HaONIONCHUI B celicMoakTHBHOW 30HE I'op-
HOro AnTasi, IMEHHO B pa3pe3ax ¢ MPUCYTCTBUEM HU3-
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KOOMHBIX Pa3JIOMHBIX 30H BBISABIICHBI 3HAYUMBIE Bapu-
aliyd  YJENbHOTO AJIEKTPUYECKOTO COIMPOTUBIIEHUS
(YOC), cBszaHHbBIC C YCUIICHUEM CEHCMHUYECKOW aKTHB-
HOCTH [22]. Ha BBIOpaHHOM y4acTKe MpOoQHIb H3Mepe-
HUN TIEpeceKacT Oonepsomui paznoM Yemckoro pas-
JIOMHOTO HapymieHust B 4 kM 3amagHee 1. JleroctaeBo u
HaXOmUTCA B 5—7 KM OT 00JacTH KOHIICHTpAIMH CCH-
cMU4ecKuX coObITuii B ['opiioBckoii Baaune (puc. 2).
OnextpoTomMorpaduss — 93TO UENbI KOMIUIEKC,
BKITIOYAIOMINHN B ceOs1 KaK METOJHKY ITOJICBBIX HaOIro-
JEHHI, TaK U TEXHOJOTHIO 00pabOTKH M MHTEpIIpeTa-
UK 1ToNeBBIX maHHbIX. OcobenHoctero MeToma OT,
OTJIIMYAIOUIEH €€ OT CTaHJapTHBIX METOI0B BEPTHUKAJIb-
HBIX JIGKTPUUYECKUX 30HAUPOBAHUHN, SBISIETCS MHOTO-
KpaTHOE MCIOJb30BaHNE B KAUECTBE MUTAIOMIMUX U U3-
MEpPUTETBHBIX OJHUX M TEX K€ (UKCHPOBAHHBIX Ha
npoduie HaOMIONCHUH IMOJIOXKECHUH AIIEKTPOIOB, YTO
MPUBOJAUT K YMEHBIIECHHIO OOIIEro yucia pabodux
MIOJIO’KEHUM 3JIEKTPONOB NPU 3HAYUTEIHHOM yBEJINYe-
HHUM TUIOTHOCTH M3MEpeHWil. Takod moAxod ¢ OZHOU
CTOPOHBI IO3BOJISIET paboTaTh C COBPEMEHHOW BBICO-
KOIIPOU3BOANTEIBHON ammaparypod, HpUMEHss 3¢-
(DEKTHBHBIC aITOPUTMBI MOJICIUPOBAHUS U WHBEPCHH,
C Ipyroil — BBINOJIHATH UHTEPIPETaluio NaHHbIX OT B
paMKax JBYMEpHBIX U TPEXMEPHBIX Mojeiel [24].
N3mepenns meronom DT BBIMONTHEHBI C UCIOIB30-
BaHHEM MHOTOXJIEKTPOAHOM 3JIEKTpOpa3BEJOYHOM arl-
naparypsl «Ckana 48», B KOTOPYIO BXOZIST T€HEparTop,

Puc. 2.

JaHHbIM
Fig. 2.

U3MEpHUTEIb U KOMMYTAaToOp TOKa B OJHOM KOpITyce.
A Taxke Ba 24-X 3MEKTPOAHBIX Kadels ¢ ImaroMm 5 M
MEXIy 3JIEKTpoJaMH, IpHU MOAKIOYEHUU KOTOPBIX
MOJKHO TIOJIYYHUTh JaHHbBIE AJIS MOCTPOEHUS I'€0dJIeK-
TPUUYECKOro paspesa mno npoduito amuHou 235 M. Ta-
KOM IIar MeXIy dJEKTPOJaMU BMECTE C UCIIOIb3yeMOM
yctaHoBko# «llInmromOepike» obecreunBaeT HEOOXO-
JUMYIO JIE€TAIbHOCTh M3MEPEHHH M TIyOMHHOCTb HC-
cnenoanus 1o 40 M. PerynsipHbeie HaOdroAeHUS MPO-
BEJICHBI C MHTEPBAJIOM ~ B 2 HEJENU MEXIY U3MEPEHU-
SIMU,TIO 3apaHee pa3MeueHHOMY MPOQUII0 ¢ HEM3MEH-
HBIM TIOJIOKEHHEM DIIEKTPOIOB.

[Ipu uHTEpnpeTanuu MOJEBBIX NaHHBIX 3JIEKTPO-
pa3BeJKM HCMOJIb30BATIUCH AaNpHOPHBIE CBEACHUS 00
ANEKTPOYU3HMUECKUX XapaKTEPUCTUKAX TOPHBIX MOPO/I,
MOJTy4YeHHBIE TaOOpaTOPHBIMH M CKBaXHHHBIMH METO-
namu. J[7si HU3KOOMHBIX YTONBHBIX OTNIOXeHHH YIC
nosiyyeHo oT eauHul 10 20 OM'M (10 KapoTaxKy CKBa-
KHH), y TIEPEKPBIBAIOIIECH Ky3HerKkoi cBuThl YOC 10
100 Om'M. Bce crpaturpaduueckue moapasaeieHus,
MOJICTUJIAIONINE YTICHOCHYIO TOJIILY, HMEIOT BBICOKOE
VYOC (cotu u ThIcsTur OM'M). MakcUMalbHO BBICOKHE
Y3C y kapOOHATHEIX OO, TPyOO3EPHHUCTHIX TMecya-
HUKOB, HECKOJIBKO HW)KE Y TIMHHUCTO-CIAHIEBBIX TO-
pon (BepXHHUIl EBOH M HIDKHHHM KapOOH), y PBIXJIBIX
otnoxkennit YOC cocraBusger 2040 OM'M, 11 OTIIO-
>KeHUI Kophl BeiBeTpuBaHus Y IC usMensiercs ot 9 a0
200 Om-Mm.

- PaznomHoe HapyweHue

- Mpoduneb anekTpotomorpacum
- YyacTok HabnogeHuit

- BapbiB

- 3emneTpsacenue

Cxema pacnosoxceHus npogbwm MOHUMOpUH2a 3/1eKmpom0M02pagbuu U pas/sioMHble HapyweHus no ceo/s102u4ecKkum

Layout of the electrical resistivity tomography monitoring profile and fault disturbances according to geological data
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Fig. 3.
Gorlovka depression

WuTepnperarviss MONEBBIX JAHHBIX BBHIMOIHEHA C
HCIIOJIb30BAHUEM MOJICPHU3UPOBAHHOTO IPOrPAMMHO-
ro KOMIUIEKCA MOJCIHPOBAHUS M HHBEPCHU JaHHBIX
AT Direct-Inverse-Solver (DilnSo). DToT KOMIILIEKC,
MpeIHa3HAYECHHBIA paHee Uil pelieHus npsaMeix 3D u
obpatabix 2D/3D 3amau OT, Obur nomosHeH rpadom
00pabOTKHU JaHHBIX MOHUTOPHHTA Ha OCHOBE TEOPETH-
YeCKOTO aHallu3a pa3HbIX CXEM peryJsIpu3alliH.
B mporpamme ObUTM peamU30BaHbl JBAa MOAXOJA IS
MHTEpIpeTalMid JaHHbIX MoHuTOpuHra (d— BekTOp
JAHHBIX, M — UCKOMBIH BEKTOP, p — BEJMYMHBI COMPO-
TUBJICHUI (CHMBOJI @ O3HAYAET KKYIIHECsS COMPOTHB-
nennst), f(M) — otknuk momenu, t— BpeMEHHOM miar)
[20]:

1) uHBepCHS C UCXOIHON MOJEIBIO mo, 3aJJaHHOM KakK
m"-m° (wm ansrepHatuBHBIA Bapmant mM'-m"Y)
[25];

2) Tak HasblBaeMas «Pa3’HOCTHAs WHBEPCHs MOCIIE»
(«difference inversion after») koTopas IOTONHH-

TCJIIBHO I/ICHpaBJ'IﬂCT HECOOTBECTCTBUC B tO:
pn

d"={ L2 f(m°) (uma n-1 smecro 0) [26].
Pa

Ha ocHoBe pemrenust oOpaTHO# 3amaud B TIpO-
rpaMmmHOM Komimiekce DilnSo momydeHo mpocTpaH-
CTBEHHOE pacIpeleieHue yAeTbHOTO MIIEKTPUIECKOTO
COIIPOTHBIICHUS TO Mpodmmo u3Mepenus. Ha puc. 3
MIPEJICTABIIEH I'EOIEKTPUUECKUI pa3pes3, MOJIy4YeHHbIN
NpU TIepBOM m3MepeHnn MertoxoM OT mo mpodwuito
MoHuTOopuHTa 26 Mas 2023 r. Ha pa3pese B ueHTpaib-
HOW YacTH BBIACISIETCS] HAKJIIOHHAS HU3KOOMHAs 30HA
mupuHON okojo 30-35 M, KoTopast IO CBOEMY IOJIO-
KEHHIO COBIIAIAET C Pa3ioMOM, OOOCHOBAHHBIM T'€0JI0-
ro-reo(pU3NIECKIMH JTAaHHBIMU. 30HY C HOHIKEHHEM
VY3C orpann4uBaioT BHICOKOOMHBIE OTJIOKEHHUS C TI0-
BoimenneM YJC Oomee weM B 2 pa3a. YUHTHIBas
0O0JTBIIIOE KOJIMYECTBO TEOPETHYECKOTO M IKCIIEpPUMEH-
TaJBHOTO MaTepuaia (IoJIeBble TaHHbIE, (PU3UUECKOE U
YHCIEHHOE MOJEIUPOBAHUE), TOIYYEHHOTO PaHEE aB-
Topamu [22, 27], 3Ta HU3KOOMHAs 00JIACTh Ha I'E0dJICK-
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Geoelectric section according to the electrical resistivity tomography monitoring profile in the south-eastern part of the

TPUUYECKOM pa3pe3e OTHECEHA K MPOSIBICHUIO Pa3IOM-
Horo HapymieHusi. IloHwkenue 3HaueHuit YOC Tpe-
ITUHOBATOW 30HBI PAa3JIOMHOTO HAPYIICHHUS OOYCIIOB-
JIECHBl €¢ IIOBBIIIEHHON BOJOHACKHIIEHHOCTBIO, YTO
000CHOBBIBAaETCSl TAHHBIMU TUAporeojoruu. lIpucyr-
CTBYET TIOJITOK B BOJJOHOCHBIE TOPU3OHTHI TPEIIMHOBA-
TBIX 30H C IOrO-BOCTOYHBIX coceguHux oOuacteil Ca-
JIANPCKOTO KpsixKa.

Ha Bcex mocneayrommx reodJeKTpUYecKux paspe-
3ax oTMedvaroTcs m3MeHeHnss YOC Kak 3TOH HHU3KOOM-
HOH 30HBI, TaK W BMEIIAIOUINX OTIOXeHuH. [lomyden-
Hble Bapraru YOC ¢ O60JIBIION BEpOITHOCTHIO CBsI3a-
HBI C TIPOUCXOJIAIIMMHU CEHCMUYECKUMHU COOBITHSMH.

Pe3yabTaThl 3/1eKTPOMarHMTHOI0O MOHUTOPHUHTA
B paiioHe n. JleroctaeBo UCKMTUMCKOro pailoHa
HoBocu6upckoii o61actu

Kak Opu10 ckazaHo panee, HaunHas ¢ 2017 r. mo
JIAaHHBIM CEMCMOJIOTOB B paiioHe ["opioBckoro nporuda
C MHTEPBAJIOM B MOJIroja—ToJl (PUKCUPYeTCs MO OJHO-
My U OoJiee 3eMJIETPSICeHUI ¢ MarHUTYAO0N mopsaka 4.
3a Bech mepuoq peryiaspHbBIX Habmonenuid 2023 . 1o
npoduaro Mmonutopurara DT B pammyce 25 KM  mpo-
U30LJIO ISATh 3€MIIETPACCHUM C MarHuTyzaamu ot 2,1
1o 3,7, a Takke ~20 TEXHOTEHHBIX B3PHIBOB C MarHH-
tymamu ot 2,1 mo 3,2. Takum oOpa3oM, HU3MepeHUs
BBITIOJIHCHBI B MEPUOA MPOUCXOAAININX CEeCMHUYECKUX
COOBITHH, U BBISIBIECHHBIE Bapuanuu YOC paspe3a Mo-
TYT OBITH CONOCTABJICHBI C BO3JCHCTBHEM ATHX CCHi-
CMHMYECKHX IIPOIIECCOB Ha T€OJIOTHUYECKYIO CpeLy.

Bcero 3a Bpemsi moneBBIX PabOT OCYIIECTBICHO
11 MOHUTOPHHTOBBIX HaOrOAeHUH Mo Tpodumo DT ¢
IIPUMEPHO PABHBIMU BPEMEHHBIMU WHTEPBAIAMHA MEXK-
oy U3MCPCHUSAMMU. HHH aHaJin3a JaHHBbIX MOHUTOpHHIA
B TEPBYIO OYepelnb BBHIOPAHBI MHTEPBANBI, BO BpeMs
KOTOPBIX 3apErUCTPUPOBaHbl HauOoJiee CUIIbHBIE Ceil-
CMUYECKHE COObITUS ¢ wMarHutyaamu 3,7 u 3,4
ITo pesynpraram ananusza Bapuauuii YOC BbIsBiIEeHa
pa3Has peaklusi T'e0JIOTMYECKOH cpeibl Ha 3eMieTps-
CEHMsI pPa3IM4HOM MarHutyasl. Hampumep, nepsblii
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UHTEpBal — 3T0 u3Mepenust 26.05.23 r. u 02.06.23 r.,
Mexay koropeiMu 28.05.23 r. mpou3oLUIO 3eMIIETpPA-
ceHue ¢ MarHuTyAou 3,7 Ha paccTOSTHUM 7 KM Ha 3araj
oT Havanma mpo¢wsi. Bropoil mHTEpBaT OTHOCHTCS K
u3MepenusaM 27.06.23 r. u 21.07.23 r., Mexay KOTO-
peivu 04.07.23 1. mpou30mII0 3eMIIETPSICEHUE C Mar-
HUTYJ0HU 3,4 Ha pacCTOSAHUM § KM Ha CeBepo-3amal.

3a mepBbli BpeMeHHOW uHTepBan (26.05.23—
02.06.23) peakmus reoJOruuecKoi cpeabl Ha CelcMu-
gecKoe COOBITHE C MATHUTYAOH 3,7 BBIpaXkaeTcs B 3Ha-
YUTENbHBIX M3MEHEeHUusX YIC Bcero MoayuyeHHOTro
reodsieKTpuueckoro paspesa (puc. 4). Habmomaercs
ymenbienue 3HadeHnii YOC no 40 % B HU3KOOMHOU
pasiIoMHON 30HE W yBenuyeHue 3HaueHuid YOC 10
55 % B orpaHUYMBAIOIINX €€ BHICOKOOMHBIX 00JacTsX,
KOTOpPBIE COOTBETCTBYIOT KOPEHHBIM Toponam. Takwe
Bapuammd YOC MOXHO OOBSCHUTH CYIICCTBEHHBIM
W3MEHEHUEM THJIIPOT€OJIOTHYECKOr0 PeXUMa — Tepe-
pacripenesieHneM IMOI3EMHBIX BOJ[ ITOJT BO3JACHCTBHEM

MPOUCXOAAIINX CEHCMHYECKUX COOBITHI,
BJIMAIOT HA HAMIPSHXKCHHOE COCTOSIHUE CPEIBI.

Jlns BTOpOrO BpeMeHHOro WHTepBaia (27.06.23—
21.07.23) Taxoke BBISABIEHA peakiys HAa CEHCMUYECKOe
coObITHE C MarHuTynoi 3,4, HO IpU ATOM XapakTep
m3MmeHerust YOC cpenpl U BeIMYWHA Bapualldi OTIIH-
yaetcsa OT nepBoro ciydas (puc. 5). IlonxydeHHsle Ba-
puanuun YOC HaxonafTcs B Juama3oHe oT —15 1o
+10 %, ¥ u3MEHEHHE 3HaKa BapualMil MPOHCXOAUT
HETOCPEACTBEHHO IO pa3JIOMHOW 30He. Takue pas3nu-
Yus B BapualUsIX MOTYT OBITh CBSI3aHBl C Pa3HBIMU
HalpaBJICHUSAMH Ha SMHULEHTPHI COOBITUIH IO OTHOIIE-
HUIO K MPOQIMITI0 M3MEPCHUH U Pa3IHIMsIMA B MarHH-
Tygax. Kpome TOro, BO3MOXHBI Pa3Hble MEXaHU3MBL,
IyOMHBI 10 TUIOLEHTPA MPOUCXOAAIINX 3eMIIETpsICe-
Hui. OJHaKO Ha JAHHBIH MOMEHT OTCYTCTBYET OITyO-
JMUKOBaHHAsT WH(POPMAIMS O HEKOTOPHIX IapaMeTpax
3THUX 3eMIIECTPSICEHUH.
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3akji04eHue

B craTbe npencTaBieHb! EPBbIE PE3yIbTaThl PETy-
JISIPHBIX HAONIOJICHUH METOJIOM 3JIEKTPOTOMOTpaduu
o MPOQHII0, MepeceKaomeMy Pa3IOMHYIO0 30HY, Ha
y4acTKe MCCIICOBaHUs B [OpmoBckoM mporube, moimy-
YeHHBIC MPH UHTEPIPETAMU TOJEBBIX JAHHBIX C TO-
MOIIBI0 MOJCPHU3UPOBAHHOTO MPOTPAMMHOTO KOM-
mwiekca DilnSo. 3a Bech nepuon HaOMOIEHUH OTMEUe-
HO JIBa KPYIHBIX 3EMJICTPACCHUS, PCAKIIUA Ha KOTOPHIC
MPOSIBIIIACH B 3HAYMMBIX M3MeHEHMmsIX YOC reossek-
TPUUECKOro paspesa, Bapuamun YOC nocruraror 40—
50 %. Heob6x0oauM0 OTMETHTE, YTO ITOCJIE COOBITHII TT0-
pazHoMy m3MeHstoTcs 3HaueHus: Y OC Kak B BBISIBJICH-
HOW Pa3loOMHOI 30HE, TaK U BO BMEIIAKOIIUX 3Ty 30HY
OTJIOKEHUAX. BBIABIECHHBIE KOPPEISLMA OCHOBAaHBI Ha
COBMECTHOM aHAIM3E pe3yJIbTaTOB HHTEPIPETAUI
BCEro 00BEMa PEryILIPHBIX HAONIONCHWH C WHTEpBa-
JIOM MEXIy U3MEPEHHUAMHU B CpeAHEM 2 He/esH, Bbl-
MOJIHEHHBIX C Mast 1o HosiOops 2023 r., ¢ mapameTpamu
TEeKyIIell CEHCMUYHOCTH.
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Geoelectric sections of the monitoring profile data (27.06.23 and 21.07.23) and relative changes in resistivity along the

Kpome Toro, mokasaHo, 4T0 Ha BEITHYUHY BapHAIUil
BJIMSICT MAarHUTYAa 3eMJICTPSCCHHS: YeM OOJIbIIe Mar-
HUTYJa 3€MJICTPSICCHUS, TeM OOJIbIIe BEIHMYHWHA BapH-
amuit YOC. IlpenBapuTenbHO MOXKHO OTMETHTH, YTO
BBISIBJICHHBIC BapHallMi T€0IJIEKTPUYCCKUX IMapamMeT-
POB OTpPaXKarOT PEAKIMIO TeOJIOTHUCCKON cpelbl He
TONBKO HA MPOUCXOJIIUE 32 IMEPUOJ] HAOIIOMCHHUN
3eMJIETPSCEHHs, HO W Ha TEXHOTCHHBIC BO3IACHCTBHS
(B3pBIBBI), TIPUYEM 1Ta PEAKIHS MO3BOJSCT OTIHUYUTH
B3pBIBBI OT 3eMuleTpsiceHuil. [lomydeHHble pe3yapTaThl
B OYCPEIHOM pa3 MOATBEPIKIAIOT BBIBOABI MpEIIe-
CTBYIOIINX MCCIIEIOBAHHUN O BHICOKOW YyBCTBHTEIHHO-
CTH 3JEKTPOMAarHUTHOTO OIS K U3MCHEHHIO CeHCMH-
YECKOTO PeXHUMa.

KoneuHo, 1moka HEZOCTATOYHO JAaHHBIX JUIS OKOH-
YaTEeJbHBIX BBIBOJIOB O BO3MOXHOCTSX JJIEKTPOMAr-
HUTHBIX METOJOB B KOHKPETHBIX T'CORICKTPHUUECKHX
YCIOBUAX yYacTKa UCCICIOBAHUS, JTFO00H MOHUTOPUHT
TpenoaraeT JIUTeIbHbIC HAOTIOICHUS I BBISBIIC-
HUSI 3aKOHOMEPHOCTEH U KPUTCPHEB CEHCMUYECKHX
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aKTHBM3alUi. B cBA3u ¢ 3TUM miIaHMpyeTcs NMPOAOJ-  HporpaMMHbIMU cpeacTBamu DilnSo nns Gonee mosn-
KCHUE PETYIAPHBIX HAOMIONECHUH METOZOM JJIEKTPO-  HOLEHHOH KOJNMYECTBEHHOH omeHku Bapuaiui YOC u
toMorpadun B ['oproBckoif BHagWHE B MOJIEBOM CE-  HAMIAAHOTO MPEACTABICHHS PE3YJIHTATOB.
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