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B nocnennee mecsitmiierre CyImecTBEHHO BBIPOCIA MHTEHCUBHOCTD pa3paboTku [0pIoBCKOro yroipHo-
TO MECTOPOXK/IEHUsI, YTO IPUBOAUT K (POPMHUPOBAHUIO CEHCMUIECKON aKTUBU3ANN Hep ['op1oBCKoit
BITQIMHBI B OTBET Ha TeXHOTeHHoe BozieiicTtBue. Haunnas ¢ 2019 roma, B paifoHe MECTOPOXKICHUST
DUKCUPYIOTCS 3eMJIETPSICEHNST C MATHATYAOM Oostee 4, onryTuMmblie B T. HoBocubupcke u ero mpuropo-
nax. OCHOBHasI 1eJIb UCCIIEOBAHUS: TI0 Mepe HAKOILIEHUsT JAHHBIX BBISBUTD KPUTEPUN CEHCMITIECKUX
AKTUBUIAIMI C UCIIOJIB30BAHUEM OJTHOTO U3 METOJOB HA3EMHOM 3JIEKTPOPA3BEIKN — JIEKTPOTOMOIDa-
dun. B craTbe paccMoTpeHO reossiekTpudeckoe crpoerne ['op/toBCKoit Bia bl B 00J1aCTH TEPEX0/1a
oT eé oroxkennit K CaanpckoOMy KpsixKYy, & TaKKe [MPOaHAJM3UPOBAHBI PE3yJIbTaThl MOHUTOPHUHTA,
BBITTOJTHEHHOTO B 2023 I. METOJIOM 3JIEKTPOTOMOTrpadUu MO MPOMUIIO, MEPECEKAIOIIEMY OIHY 13
pa3IoMHBIX CTPYKTYP. [Ipoduiib MOHUTOPUHTOBBIX HAGJTIOIEHI HAXOIUTCS HA YIACTKE, BHIODAHHOM
B XOJI€ OIBITHO-METOJUYIECKNX PAOOT M PACIIOJIOZKEH BCEIO B HECKOJIBKUX KHJIOMETPAX OT yIJIed00bI-
BAIOIIUX KapbepPOB M 30HBI KOHIIEHTPAIUN CeiicMrUYIecKuX coObITHil. [TorydeHo, 9YTO BBIsSIBJIEHHBIE
BapHAaIlU¥ Ie03JIEKTPUYIECKUX IIaPAMETPOB OTPAKAIOT PEAKIIUIO MeOJIOTUYECKO Cpeibl HE TOJIBKO
Ha IIPOUCXOJIAIINE 38 IEePUO, HAOIIONEHNN 3eMJIETPSICEHNSI, HO U HA T€XHOTE€HHbIE BO3JENCTBUSI

(B3pBIBBL).
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BBenenune

MacmTabbl TPOMBIIIIJIEHHOTO PA3BUTHS UBUJIN3AIANA HAPYIIAIOT IIPUPOIHOE PABHO-
Becre, W HArPpy3Ka Ha OKPYKAIONIYIO0 dKOCHCTEMY Bce BpeMs yBesmdubaeTcd. 1lo psy
IPUYNH BO3/IEHCTBYE YeJIOBEKA Ha CPEJIy €ro OOMTAaHUs CYIIECTBEHHO BO3POCJIO B IOCTIETHHE
IECATUIETUS U 9TO CBI3AHO, B TOM HHCJIE, C OOIBIINMEI 00beMaMU TOOBIYH [TOJIE3HBIX UCKO-
maembix. VHTEHCHBHAS pa3paboTKa MECTOPOXKIEHUI 110 PsITy COBPEMEHHBIX IIPeICTABIICHIIA
MO2KET IIPUBECTU K YCUJIEHUIO CEICMMYECKOl aKTUBHOCTU COOTBETCTBYIOIINX TE€PPUTOPUIL
U BO3MOXKHBIM KaTaCTPOMDUUIECKUM IIOCIeACTBUAAM. B HacTosdIIee BpeMs 3a/1a4u HOIePKa-
HUS 9KOJIOTUIECKOr0 PABHOBECHS U IIyTH WX PEIeHUsi OTHOCATCHA K HAanbOJIee aKTyaIbHBIM
U IPUOPUTETHBIM.

Ha teppuropun Poccun perynsipHO perucTpupyroTcst TpupoTHO-TEXHOTEHHDBIE CeficMu-
qeCcKHe COOBITHsI B PaHee aceifiCMUYHBIX PErMOHAX, IPU STOM B OCHOBHOM HX MATHHUTY/IbI
He MPEBBIMTAIOT 2—-3, U COOTBETCTBEHHO, TaKNe 3eMJIETPSICEHUs JIOKAJIHHO BO3JIEUCTBYIOT
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Ha OKPY2KaloIyio cpeiy. BmecTte ¢ TeM, UMeIOTCS PETMOHBI, B KOTOPBHIX CEHCMHUYIHOCTb,
CBsI3aHHAA C TEXHOT€HHBIMU BO3IEHCTBUSME, IIPEJCTABIAET PEAJIbHYIO yrpo3y. Apkum mpu-
MepoMm sBisiercss bBadarckoe 3emyerpsicenne 2013 r. ¢ marautynoit M, = 6,1 B paiione
JUTATEIFHO Pa3padaThiBAEMbIX YTOJIbHBIX MecTopoxKaeHnit Ky3bacca. 9To cobbITHE CTAJIO
KPYIHEHIIIIM 3eMJIETPSICEHUEM [IPU Pa3PabOTKe TBEPIBIX MMOJIE3HBIX NCKOIAEMbIX, NHUAIIM-
MPOBAHHBIM TEXHOTEHHOU HArpy3koil Ha cpeay. OHO BBI3BAJIO MACIITAOHBIE PA3PYIIEHUS
KUJI0M nHPPACTPYKTYPHI B IIeJIoM psijie tocesikoB. B TopyioBckoM yrombaoMm bacceitne Ho-
Bocubupckoit obsractu B 2019 1. nmpousonuio KosbiBanckoe 3emieTpsiceHre ¢ MArHUTY 10
My, =4,3, u naiee ceficMUIHOCTD TEPPUTOPHUM HacCeiiHA TPOIOIKAET YCUIUBATHCA. MaJibie
MarHATYIbl ITPUIIOBEPXHOCTHBIX TEXHOTEHHBIX 3eMJIETPSICEHII KOMIIEHCUPYIOTCS OJIM30CTHIO
09aroB K MMOBEPXHOCTH U MOTYT BbI3BATH JIOKAJbHBIE KATACTPOMBI JJIsI HACEJCHUS. 3eM-
JIETPSICEHUS ¢ MATHUTYI0# OoJiee 4 MOTYT MPUBECTH K 3aMETHBIM ITOBPEXKICHUSIM 3IaHUIA,
[IPOMBIIIJIEHHBIX COOPY?KeHUii, KoMMyHUKaIWit [Emanos u dp., 2019].

IIpranHbl BOSHUKHOBEHUSI TEXHONEHHON CECMUYHOCTH CBA3aHBI C U3MEHEHUIMU II0PO-
BOT'O HJIM IJIACTOBOTO JIABJIEHUS, TIePEPACIIPEIe/IEHNEM HAIPsKEHNT B TOPHOM MACCUBE IIPH
U3BJIEIEHUN OOJIBIIIX 00BEMOB TIOPOJ] U CO3JAaHNEM MOAPAOOTAHHBIX IIPOCTPAHCTB. arie
BCEro 9TH IPUYNHBI B3AMMOCBSI3aHBI U 3aBUCSIT OT OCOOEHHOCTEN BO3JIECTBHS Ha CPEJy,
TEKTOHNIECKON OOCTAHOBKHU, Te0JIOrmIecKoro crpoenust |[Adywxun v Typynmaes, 2015;
Bemaempacerus u MUKPOCEUCMUIHOCNG 6 3a40GUGT CO8PEMENHOT 2e00unamury Bocmouno-
Esponetickot naamgopmov.. Krnuza 2. Maxpoceticmuunocms, 2007].

B Bamajnaoit Cubupu TexHOT€HHAST CEICMIUYIHOCTD HAMOOJIeE CUIIBHO MPOSIBIISIETCS He
Tosibko B Kysbacce u ['opioBckom bacceiine pu 100bIYe yIvIs B MIAXTAX WM OTKPBITHIM
criocobom [Emarnos u dp., 2021], vo u B Toproit [lopun B paiione pa3paboTKu 2KeJIe3HBIX
DY/ IMAaXTHBIM criocoboM | Emanos u dp., 2020a,b], Ha HedTAHBIX MecTOPOK AeHNAX ToMCKO#
obJracTu.

B pmannoit pabore 06beKTOM HCCIeIOBaHUS siBJisieTcst | OpJIoBCcKasi BiiainHa. TeXHOreH-
Hasl CeICMUYIHOCTH B 9TOH BIA/IMHE AKTHBHO PA3BUBAETCS HA TEPPUTOPUU KPYIIHBIX JT0OLIBA-
IOIMUX YTOJIBHBIX KAPHEPOB, KOTOPBIe HaxoauTcs npumepuo B 60 kv ot r. HoBocubupcka
u B 20 KM OT HAYYHOTO IEHTPa « AKaJIEeMIropoIoK», a caMa BIAJIUHA BMECTE C OKPYKAIOIIMA
€8 CKJIaIIaThIMU CTPYKTYPaMU PacCIIOJIoXKeHa Ha roro-zamaje Asrae-CasiHCKON ropHOii obJia-
cTH. YHHUKAJbHBIE MECTOPOXKIEHNST AHTPAIINTA PA3BEIAHBI Ha €€ TEPPUTOPHUHU B IIPOILIOM
crosterun. VIx mpombInuienHOe ocBoerne HadaTo eime B 1930 r. OTKPBITBIM CIIOCOOOM U majee
B 1980-1990 r. MecTOpOXKIeHUs Pa3pabaThBAIOTCA KaK B maxTax (JIMCTBIHCKOE), TaK U Ha
paspesax (FopJiioBeckoe, Ypryuckoe).

B macrosimmee Bpemsi mpoiokaoTcs OypOB3PBIBHBIE PAOOTHI, CBA3AHHBIE C pa3pa-
6orkamu Kosbisarckoro (Cesepubiii, Kpyruxunckuit, Bocrounbiii ygacTku), ¥ pryHckoro
u l'opsioBckoro mecropoxkaennii. B Osmkaiiniem OyayIeM rOTOBUTCA OTKPLITHE HOBOI'O
paspesa «BoraTeipby, mwiomaas KoToporo cocrasut 6osee 300 KBaIpaTHBIX KAJIOMETPOB,
910, CyJs 10 MpereIeHTaM, OyIeT BIUSTh Ha, JaJIbHelllIee PA3BUTHE CEHCMUTHOCTH C BEPOST-
HOCTBIO 3eMJIETPsICEHUIT 00Jiee BBICOKMX MArHuTyl. IlocTosiHHOe yBeIndyeHre ceiicMUIeCcKon
AKTUBHOCTHU IOTEHITUAJIBHO OIACHO I HACEJIEHUS U YKUJION, HAYYIHOH, MPOMBINIJIEHHON
nadpacTpykTypsl. Tak, Ha paccrosauu Mmeree 100 KM OT y9IaCTKOB KOHIIEHTPAIIUU ceficMuae-
CKUX COOBITHIT BeJIeTCsl CTPOUTENHCTBO cuHXpoTpoHa « CKM®», mepBoro B Mupe UCTOYHUKA
doronos nokosterust 4-+. O4eBUIHO, YTO JOJTOCPOTHOE WHTEHCUBHOE BO3JIEHCTBHE TEXHO-
TEeHHBIX UCTOYHUKOB HEMUHYEMO ITPUBOIUT K M3MEHEHUSIM IPUPOTHBIX [€OIMHAMIIECKITX
¥ THIPOre0IOTNIECKUX PEXKUMOB, CYIIECTBYIOIIMX B 36MHOIl KOpe, JOKA3aHO BJIMSIONINX HA
reodu3nvecKrue U B TOM YHUCJIE JIEKTPOMArHUTHBIE TIOJIS.

Haunnas ¢ 2020 r. corpyanukamu sraboparopun sjaeKTpoMarauTasix mojeit THI'T
CO PAH BBINOJIHSAIOTCS KOMILIEKCHBIE UCCJIEOBAHIS METOJAMU HA3EMHOM 3JIEKTPOPA3BE/I-
KU II0 U3YyYEHUIO CTPOEHUsI | OpJIOBCKOrO Mporubda ¢ 1eJibio MOJIYYeHUs] Te03JIEKTPHIECKIX
XapaKTEPUCTUK OTJIOXKEHUII OCAJOIHOrO BBIITOJTHEHUSI, BBISIBIECHASA PA3JIOMHBIX CTPYKTYD
[Canyaa u dp., 2021; [laraeunos u dp., 2023]. Perynapubie HAOIIOIEHNUs ¢ TOMOIIBIO METO-
JIOB 9JIEKTPOPa3BEeIKN Hada U MpoBoaAuTcs B 2023 I. ¥ IIPOIOJIKAIOTCS B HACTOSIIIEE BPEMSI
HEIIOCPEICTBEHHO B 30HE CeiCMUYEeCKON akTuBu3auu L opioBckoro bacceiina. OHM 1af0T BO3-
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MOXKHOCTDB IIPOCJIEJIUTH II€PUOJbI IOAIOTOBKU U PEAIU3aIUN IIPOUCXOAAIINX 3eMJIETPACCHUI.
OcHoOBHasI LIeJIb HCCIEIOBAHMS: 110 MePe HAKOIJIEHUS JAHHBIX BBISBATH KPUTEPUH CecMu-
YEeCKUX aKTUBU3AIMNA C UCIIOJb30BaHUEM OJIHOI'O U3 METOJ0B HAa3€eMHOUN 3JIEKTPOPA3BEIKN —
asrekTpoToMorpadun. K ofHOil U3 3371811 OTHOCUTCS Pa3iesieHne BIUSHUSA B3PBIBHBIX Pa0oT
B yIVIeJOOBIBAIOIIEM Kaphepe OT PEry/IsipHO MPOUCXOISIINX 3eMIETPACEHNH, 3aDUKCHPOBaH-
HBIX CENCMOJIOTaAMUA.

T'eonoro-reopusmieckme u ceiicMoorniecKne JaHHBIE

IL1omanp paboT HAXOMUTCS B 30HE CONPSI?KEHUS I0XKHON OKpanHbl 3ama Ho-Cubupckoit
IUINTBl U €€ TOPHO-CKJIaaaToro obpamienus — Aurrae-CasiHCKON CKJIadaToi 0bracTu.
lopnoBckasi BnagmHa pacooyKeHa MKy KPYIHBIME TEeKTOHHYECKUMU CTPYKTYpaMu —
ceBepo-3anaabiMu orporamu Cajtanpckoro kpsizka u Tomb-KosbiBaHCKOI CKIta1aaToil 30-
HOI, OT OOPaMJISIFOIIUX MOPHBIX CTPYKTYP OHA OTJIEJIEHA PEIMOHAJBHBIMU Pa3IOMaMU. JTa
rIyboKas u y3Kas rpabeH-CHHKINHAJb IMUPUHOi Beero 12-15 kM nporsarusaerca Ha 120 kM
C IOro-3alajia Ha CeBEPO-BOCTOK U XapaKTEPU3yeTcd Pa3BUTHEM UHTEHCUBHON JIMHEHHON
CKJIaTYaTOCTH, HAIIPSI?KEHHON TeKTOHUKOI. JIOKaJIbHbIE Y3KM€e CKJIAJKU, BHITSHYThIE BIIOJIb
[POCTUPAHUS BIAUHBI, OCJIOKHEHBI CKJIAIaATOCTHIO 00JIee MEJIKUX ITOPSIKOB 1 JIOKAJIHHBIMA
paznomamu. Co croponbl Cajanpckoro Kpsizka [OpJIOBCKYIO BIauHy Ha PA3HBIX yIaCTKAaX
OI'PAHUYMBAET CUCTEMA PErMOHAJIBHBIX U3 bIOHKTUBOB, BKJIOUYammas demckoii, JloporuH-
ckuit 1 KemepoBckuit passiombl. Menee 3HaUnTEeIbHBIE DA3PBIBHBIE HAPYIIEHUS OT/IE/ISIOT
ruajuny or Koubianb-ToMckoil ¢cTpyKkTypHO# 30HbL. [Kuwxuna u dp., 2021]. B nesom
PaBHUHHBIN peJibedd OCIOXKHEH PEYHON CEThIO C IIyOOKO BPE3aHHBIMU PEYHBIMHU JIOJIMHAM,
JIOTaM# ¢ KPYTBIMU CKJIOHAMU U TIyomnoit Bpe3a ot 60 10 90 M. YUIacTKU, TIPUMBIKAIOIIHE
Kk CaanpckoMy KpsixKy, XapaKTepu3yIoTcs erié 60jiee paCUJIeHEHHBIM PeJIbeOM ¢ MEJTKIMU
COIIKaMU, OBparamu, obpbiBaMu 1 3ab0ji0ueHHbIMEU TeppuTopuamMu [Komeavhukos u dp.,
2015]. D10 ocsoKHsIET TIPOBEJIeHNE Te0DU3NIECKUX PAOOT.

Broiopannblit 111 MOHUTOPWHTA CEHCMOAKTUBHBIN yYIACTOK, PACIONOXKEHHBIN B paiione
nocesikoB JleBkuno, Jlerocraeso u Ycrs-Uém Mckurumckoro paitona HoBocubupckoit obira-
CTHU, BKJIFOYaET BOCTOYHYIO PA3JIOMHYIO TpaHUIly BHaAuHbl ¢ CaJalpCKUM KPSIZKEM, IOITOMY
BaKHBI CBEJEHUS O UeMCKOM Pa3jioMe, UMEHHO OH Ha 3TOM y4YaCTKe OT/e/IseT KOMILJIEKCHI
CPEJIHErO-TI03/IHEr0 Ta1e030s ['0pI0BCKOro mpornba OT PAHHENAe030MCKAX OTIOKEHUN
Castaupa. Ha ormesibHBIX cBOMX (pparMeHTax pa3JjioM XOPOIIO BhIPAXKEH B IPABUTAIIMOH-
HOM II0JIe, €My COOTBETCTBYeT IpaJMeHTHAas 30Ha, pas3Jielidonas 00JacTb OTPUIIATETbHON
anoMaJimy HaJl [OpJIOBCKUM POrHOOM OT PErHOHAJILHON MTOJIOKUTETHHON AHOMAJIMH HAJT
Castanpom. Cucrema 60jiee MeJIKUX Pa3PBhIBHBIX HAPYIIEHUI B OPOTEHHBIN STAIl Pa3BUTHUS
KosiBaub-ToMcKO# cTpyKTYpHOIT 30HBI 06pa30BaJiach B 0OCTAHOBKE CXKaTUsl U (POPMUPOBA-
JINCh HAJIBUTOBBIE CTPYKTYPHI, B PE3YJIBTATE U€r0 OTJIO?KeHUs [ 0pJIOBCKOrO mporuba obuim
HaIBUHYTHI Ha cTPyKTypbl Casranpa. [loBepxHOCTH CMecTHTE/IEH UMEIOT CEeBEPO-3aIIaIHOE
nazenue [Comuukos u dp., 1999].

B Bepxuem masieo3oe mHa TeppuTOpUN IPOrnbda pacIoaraacs MeJIKOBOTHBIN OacceifH
U OTJIOZKHJIOCH DOJIBIIOE KOJIMYECTBO OPraHOI€HHBIX OCAJI0YHBIX MOPOJ, (M3BECTHAKY, MpPa-
MOp, KaMEHHBIH yroJib). BuajpHa 3ano1HeHa KapOOHATHO-TEPPUTEHHBIMU OTJIOYKEHUSIMU
Kapbona un nepmu. B BepxHeil qacTu paspesa mpeodsiajaeT yriieHOCHAas MOJacca KapOoH-
paHHenepMcKOro Bo3pactoB. CpeHsis U HUXKHsIS 9aCTH [IPEJCTABIEHb KOHTHHEHTAJIHbHBIMI
¥ MOPCKUMU OTJIO2KEHHSIMU COOTBETCTBEHHO. MeTaMopdu3M MMepMCKUX yIJiei JOCTUraeT
AHTPAIUTOBOM cTajiun, 1 B [OPJIOBCKOM YTOJILHOM Oacceite coCpeI0TOUEHBI cCaMble 3HAMM-
TeJIbHbIE 3anachl anTpanuTa B Poccun [Komeavrukos u dp., 2015].

TTockousibky B T'opsioBckoM miporube HadYaThl PeryJisipHbIe HAOIIOAEHUST METOIOM JIEK-
TPOPa3BeKN, JJIsl UX WHTEPIIPETAIMH HCIIOJIb3YeTCsl AaBTOPCKUIA IIOAXO0, OCHOBAHHBIN Ha
3HAHUN T€03JIEKTPUIECKOTO CTPOEHUST YIACTKA UCCIIEI0OBAHNAS U aHAJIN3E IPOCTPAHCTBEHHO-
BPEMEHHBIX BApPHUAINMI TapAMETPOB T'€OIEKTPUIECCKUX MOJIEIEH TP M3MEHEHUIX CeHCMU-
Jeckoil akTuBHOCTH. Moiesin moJiydaror B pe3ysbrare WHBEPCUU IOJIEBBIX JaHHBIX. JIjist
BBIOODA ONTUMAJIBHBIX YIACTKOB MOHUTOPHHIA BAXKHBI CBEJIEHIS O PA3MEIIEHII PA3IOMHBIX
HapYIEHN U WX Te0IEKTPUIECKNX Xapakrepuctukax. CTpoeHne BIAINHBI KaK TIyOUHHOE,

Russ. J. Earth. Sci. 2024, 24, ES5003, https://doi.org/10.2205/2024es000947 30f13


https://doi.org/10.2205/2024es000947

CTPOEHHE U MOHUTOPUHI B 30HE CEHCMMYECKOIN AKTHUBU3ALUN ['OPJIOBCKOI1 BIIAJIUHBI. . . HEBEnPOBA U P

TaK U IIPUIOBEPXHOCTHOE paHee ObLIO M3Y4YEeHO HEIOCTATOYHO, OTCYTCTBOBAJIUA COBPEMEH-
uHble reodusndeckre gannbie. [losromy maunnas ¢ 2020 roma, coTpyaHAKaMu J1aDOpATOPUN
sstekrpoMarauTHoix nojaeit THI'T CO PAH uposopsaTcs usMepeHus: KOMILIEKCOM METOI0B
HA3EeMHO 3JIEKTPOPA3BEIKH C IEJIbI0 YTOYHEHHSI MEO3JIEKTPUIECKOTO CTPOEHUST OTIOXKEHUN
0CaJIOYHOTO BBITIOJHEeHUsT [ 0pJI0BCKOro Iporuba, B TOM YHC/Ie B 30HaX mnepexoja K Cajsanpcko-
My KpsiKy. Cxema pasmenieHus IyHKTOB U mpoduieil mpeacrasieHa Ha puc. 1. B kommiekc
BXOJIAT METOJbI IIOCTOSTHHOI'O M IIEPEMEHHOIO TOKa: 30HJIMPOBAHUE CTAHOBJIEHUEM IIOJIsi
(3CB), BepruKasbHBIE 3j1€KTpUYecKue 30H1upoBanus (B33), snekrporomorpadus (9T).
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Puc. 1. Cxema HabI0eHNI MeTOZAMU HA3EMHOHN 3JIeKTpopasBeaku B [OpJIOBCKO# BIaauHe Ha

nozyiozkke reojiorudeckoit kaprel N-44-XVIII (Yepenanoso), (http://mfvsegei.ru/).

B kadgectrBe mpumepa paccMoTpuM XapakTepucTuku paspesa mo ganabiM 3CB n B93
o mpoduiito 6, mpecekaronieMmy JeMcKoil 1 BTOPOCTEIeHHbII PA3/IOMbI BKPECT IIPOCTUPAHUST
BHaAWHBI. Pa3pes3 oTpakaeT rimyObuHHOE CTpoeHne oTaoxKeHuit ['opIoBCKOit BIaIuHbI U pa3-
JIOMHBIX CTPYKTYP, €6 OrpaHMYUBAIONINX B 30HE ceficMuieckoil akruBuzarnuu. O6a pazioma
Ha paspese 1o ITpoduio 6 BBIIEISIOTCs 00Ieil 001aCThIO MOHMKEHUST 3HAYEHWA YIIeTEHOTO
as1eKTprIeckoro conporusienus (YIC), OTHOCHTENHHO BMEIAONIUX TOPHBIX MOPOJ, U Ha
rirybune 200 M eé mumpuna coctasiisier ~ 250 M. CTpyKTypHBIE 0COOEHHOCTH PA3JIOMHOI 30HbBI
CJIeIYIOIINE — MOYTH BEPTUKAJbHAS CEBEPO-3allaIHAsl TPAHUIA U HAKJIOHHAS IOrO-BOCTOYHAS.

Meroz ssiekTpoToMorpadun J1ajiee UCIOIb3YeTCsl JIJIs PEryJIsipDHBIX HAOJIIOIEHUN, 110-
9TOMY €0 Pe3YJIbTATHI [0 U3YUEHUIO CTPOeHUsT Hanbosiee akTyaabHbl. 3mepennst 9T Obum
BBIITOJIHEHBI HA, JIOKAJBHBIX YIACTKAX B 30HAX IE€pexofa oT orioxkeHnuit [opaoBckoro mporubda
kK Cajlaupckomy KpsizKy 110 npocpuiism 7, 8, 9, 10 jyist IOCTPOEHUsI Te0JIEKTPUIECKUX MOJIe-
Jieil Bepxueil qactu pazpesa. 13-3a ocobennocreit mectHoctu npodwmwim DT umeior pasmyio
nyny. V3Meperus mo npodusisM 7, 8 BBIIOJIHEHBI C UCIOJIb30BAHIEM COBPEMEHHOM MHOTO-
3JIEKTPOJIHOI 3JIeKTpopa3BeiouHoil anmaparypbl «Ckaja 48» ¢ ycranoskoit IILrombGepxke
U IIaroM Mekiy sjekrpogamu B 5 M. st mpocuieit 9, 10 ucnosb3opana «Ckasa 64k15Es,
mar no upodumio cocrasua 10 M (https: //nemfis.ru/siber-64k15). Bee nmpodumu 9T upodo-
JKeHbI Yepe3 pa3/IOMHbIE HaPYIIeHHs] F0r0-BOCTOYHOrO O0PTa BIAIUHBLI KAK B 30HE 1eMCKOro
pasJjioMa, TaK U B 0OJIACTH €r0 IepecedeHrsi ¢ BTOPOCTEIIEHHBIMU JIN3bIOHKTUBAMU. Pa3pessl
JIEKTPOTOMOrpadUu B 3aBUCHMOCTH OT BBIOPAHHON YCTAHOBKU IIOCTPOEHBI JI0 TVIyOWH OT
40 o 100 M. B pe3sysibTaTe COBMECTHOTO aHAIN3a MOJYIEHHBIX M€OJIEKTPUIECKIX Pa3Pe30B
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7 TEOJIOTUIECKUX JTAHHBIX OBLIO BBISCHEHO, YTO UeMCKON pa3iioM OTpayKaeTcs MOHUKEHIEM
VIC me na Bcex paspesax DT. 1o MOKeET OBITH CBI3aHO C MMOBBIIMIEHHON AKTUBHOCTHIO
TOJILKO €ro OTJIeJbHBIX (pparMeHToB. Kpome TOTro, yIuThiBasi ero GOJBINYIO MPOTIKEHHOCTD,
JINHUST PA3JIOMa 10 TeOJIOTUIEeCKUM JAHHBIM BO3MOYKHO IIPOBEJIEHA HE COBCEM BEPHO, UTO
MOKHO OyJIeT YTOUYHUTH C TIOMOIIBIO JOMOJHUTEIbLHBIX U3MepeHuii ajiekrporomorpaduu. Tem
He MeHee, Ha pa3pese 10 MPOMUIIO 7, KOTOPBIN MIPOXOIAT B MECTe COWIEHEHNs 1eMCKOro
¥ BTOPOCTEIIEHHOT'O PA3JIOMOB B €0 CEBEPO-3aIa[HOIl YACTU BBIJIE/ISETCI 30HA CO 3HAUYCHUSI-
MU YZIeJIbHOIO 3JIeKTprIecKoro conporusienus (YDC), Koropble Ha MOPsIOK Huke Y IC
OrPaHMYUBAIOIIUX €€ BLICOKOOMHBIX TopHbIX nopox Camaunpa — D2 sb (puc. 2). K coxaie-
HUIO, IPOJJINTE TPOMUIIb 7 j1ajiee Ha CeBepo-3aliaj] HeT BO3MOXKHOCTHU M3-3a IIPUCYTCTBUS
KPYTOro 3ab0JI09€HHOTO OBpara, Mo3TOMY OIPEJIEJUTh [TOJTHYO ITUPUHY Pa3JIOMa B 9TOM
MecTe HEBO3MOYKHO. BMecre ¢ TeM, 10ro-BOCTOYHOE OrpaHUYeHne PA3JIOMHON 30HBI JTAHHBIM
DT HakJIOHHOE, YTO COBIAJIAeT C MeOJIOTMIeCKUMY JaHHbIMEU U pedyibratamu 3CB n B93
o mpodmwtio 6. [lo pe3ysnbraTaM COBMECTHOTO aHAJIU3A MOJIYYEHHBIX I'€O3JIEKTPUICCKIX
pPa3pe30B, Te0JIOTHIECKHUX U CeICMOJIOTMIECKUX JTAHHBIX CJIeIaH BBIBOJ, 9YTO UeMCKoil pasioM
BBIesIsIeTcs oHmKeHneM Y 9C 0THOCHTEILHO BMEIAIOIINX TOPOJ], TOJBKO Ha €TI0 OT/IE/b-
HBIX (DparMeHTax, 9TO MOXKET OBITH CBSI3aHO B TOM UHCJIE C HAIIPABJIEHHBIM JIOKAJbHBIM
BO3JIeICTBAEM IIPOUCXOIAINX CEHCMUYECKUX IIPOIECCOB.

Mpocpunb 7-1
C-3

: 4 i 4 B
40 60 80 100 120 140 160 180

00 69

7 50 100 2 0

1
Y3C, Om'm

Puc. 2. Paspes o ganubiM asmekTpoToMorpaduu no npodusio 7 dyepe3 UeMcKoil pa3ioMm IO JaHHBIM

3sleKTpoTOMOrpadun.

Bribop yuactkoB mj1st ipoduiteit B ['opsioBckoit Briaiuae 06YCIOBIEH OMBITOM MHOTOJIET-
HUX MOHUTOPUHIOBBIX HabJofenuil B Baiikayibekoir pudrosoii 3oue u ['opaom Anrae, rje
caMasl CHJIbHasl PEaKIHs 3JIEKTPOMArHUTHBIX METOJIOB Ha, YCUJIEHUE CefICMUYeCKOil aKTUBHO-
CTH TIOJIyY€HA B 30HAX BJIMSIHUS PA3JIOMHBIX CTPYKTYP € XaPAKTEPHBIM JIJIsI HUX TIOHUKEHIEM
YIC [Lanrazunos u dp., 2018; lanapenko u Hesedposa, 2022].

Ceiicmosiorndeckue JaHHbIe. B CBsI3U C TIOCTOSTHHBIM Pa3BUTHEM CEHCMUYHOCTH HA Tep-
puropuu ['0pJIOBCKOI BIAIUHBI TPOBOUTCS CEHCMOJIOTUIECKU MOHUTOPYHT, B TOM IHUCJIE
C WCIIOJIb30BaHUEM JIOKAJIbHBIX BPEMEHHBIX CeTeil B 00JIACTH KOHITEHTPAINH 3eMJIeTPsICe-
HUil. DTO 0obecreuynBaeT PerucTPAIUo IPUPOIHBIX U TEXHOINE€HHBIX COOBITHII B peajbHOM
Bpemenn. Herocpeicrsenno B T'opioBckoit Buajuue 10 2010 r. HAGIIOMAINCH €IMHITHBIE
3eMJIeTpsICeHUsT ¢ MarHuTyaamu M, He 6osee 3,5. 3emierpsicerust HOJBIMTIX SHEPTUI HATAIN
npoucxoauthb ¢ 2017 1., mHampumep, KonbiBarckoe codsrrue 2019 r. ¢ maraurymoit M1, = 4,3.
Jlajiee MarHUTY 1Bl 3eMJIETPSICEHUI TOJIBKO MOBBIMAOTCA. [Ipu 9TOM TUIyOMHBI 10 TUIIOIEH-
TPOB OTHOCHUTEILHO HeGobmume, 6otee 90% odaros 3adpuKCHpOBabl Ha IIyOUHAX MEHee 8 KM
¢ XapaKTEePHBIM MEXaHU3MOM — B30POC W MPOCTPAHCTBEHHO OHU IMPUYPOYEHBI K PafoHaM
HauboJIee MHTEHCUBHOM JTOOBIYM yTJIsi OTKPBITHIM criocoboM. Takoil MexaHu3M XapaKTepeH
JIJIST TEXHOTE€HHBIX 3eMJIeTpsiCeHnil, HabmonaeMbix mpu nooerae yrus B Kysbacce [Emanos
u dp., 2021; Illasazunos u dp., 2018]. OmHO U3 MOCTETHUX KPYTHBIX COOBITHI TPOMZOIILIO
27 HosiOpst 2023 1. ¢ MarHuTyOM 4,7 Ha rIyOHHE BCero 2 KM ¢ MexaHu3MoM B3Gpoc [DHI]
EIr'C PAH, 1993].

I'pacduk nosropsiemocTu 3emiterpsicennii B [opsioBckoil BriajuHe nMeer WHON HAKJIOH,
geM JIJis TPUPOAHBIX 3eMyieTpsicenuit Asrrae-CasHCKO TOpHON 061acTh. Y YUThIBasl MOBbI-
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MIEHHYIO HHTEHCUBHOCTD JOOLIYU AHTPAIUTA, & TAKyKe aHAJOTHIO [0 MEXAHU3MaM O9aroB
C TEXHOTeHHBIMHU 3eMJIeTpsacennamMu Kysbacca, ceiicMOIOrH IIPEIIoIaraloT, 9To 3eMIIeTpsICe-
HUSI C SNUIEHTPAMHU BOJIU3N YTOJbHBIX KAPbEPOB CBI3aHbI C TEXHOTECHHOH CelCMUYIHOCTBIO
[Emanos u dp., 2021]. TToka IPOUCXOMSIIIE 3eMIETPSICEHUsT ¢ MAarHUTyIamu 4—4,7 Hesb3st
OTHECTH K KAaTACTPOPUIECKUM, XOTs OHU OE3YCJTIOBHO OECIIOKOSIT HACEJEHUE U IO OIBITY
aBTOPOB CTATBbH NPHBOIAT K NAJEHHUIO IIJIOXO 3aKPEILICHHLIX KOHCTPYKIIHUI, IPEIMETOB
06HXO0/Ia, YTO MOYKET IPHUBECTH K TPABMATHUCCKUM CJIydasM B KIJIOH MH(PPACTPYKType
7 aBapusaM B YTOJbHBIX KapbepaxX. YCUJICHHE CEHCMUYIECKON aKTHUBHOCTH YKa3bIBAET Ha
BayKHOCTb U3yYeHHs CTPOCHHS 3TOM 30HBI, 8 TaKKe Ha TO, YTO HABEJCHHAS CEHCMUYIHOCTD
B JIAHHOI 06/JIACTH MOYKET pa3BUBAThLCSA KaK yCHIMBAIONHAICS CO BpeMeHeM ONAaCHBI IIpolecc,
3a KOTOPBIM cJieyer Habmonars |[Emanov et al., 2020]

Perynsipuabie HabI0IeHUS METOAOM 3JIEKTpOTOMOTpaduy: HHTEPIPETAINS MOJIEBbIX JAHHBIX
W aHAJIU3 Pe3yJIbTATOB

Perynsipubie HabJr0/IeHNS 32 TAJIBHEHIIINM Pa3BUTUEM HABEJIEHHOI ceficMuanocTy B Lop-
JIOBCKOII BIIQJIMHE CEHCMOJIOINYEeCKUMHI MeTO/IaMU Telleph 110/ 1eP2KUBAIOTCS 3JIEKTPOPa3Be/l-
koii. Moruropunar meromom DT mauar Becnoit 2023 roma. Ha 0630pHOit cxeme oTmMedeHO
pa3MellieHre BLIOPAHHOIO yJaCTKa PeryJsspHbIX HaOJIFO/IeHMIl, TOKa3aHbl Pa3JIOMHbIE Ha-
DYIIIEHNsI TI0 T€OJOTUIECKNM JNAHHBIM (PKUPHO# KpacHOil auHuel — dparment Yemckoro
pa3JioMa), JMHUK ONBITHO-MeToandeckux npoduseil 9T yepe3 pasHble JU3bIOHKTUBbI, 11U~
IIEHTPHI B3PBIBOB U 3emiierpsiceruii B 2023 1. 3a 1mepuoj; HAOJIIOIEHNI, a TaKyKe KOHTYPbI
YTUIETOOBIBAIONINX KAPHEPOB U OTBAJIOB (puc. 3).

/ - PasnomHoe HapyLlueHune

| = - [llpodurnb anekTpoToMorpadum
- YyacTtok HabniogeHui

- OnNuueHTp B3pbIBa

0 - ONULEHTP 3eMneTpsceHnst

- Kapbepbl 1 otBansl

4
JleroctaeBo

TH
6 St 1
D =

)

Puc. 3. O630pHas cxema paiioHa MOHUTOPUHIOBBIX HabJoeHuit merogom DT B TopiioBckoit Braume.

OueHb BaXKHBIM JIJIsT PETYJISIPHBIX HAOJIOICHUI SIBJISIETCST BBIOOP OIMTUMAIBLHOTO YIACTKA.
[TosroMmy Ha TIepBOM 3Tare OBLIN BBIIOJHEHBI OIMBITHO-METOANIECKHE PabOTHI JJIsi Olpe-
JeJieHusI KOHKPETHOIO MeCTa pa3MeIleHusi MOHUTOPUHIOBOTO IPOMUJIsi, & TaKKe BhIOOPa
ycranoBok DT u mara mexy smekrpogamu. [Ipobuble (HpeaBapuTesibHble) H3MEPEHUsT ObLII
MIPOBEJIEHBI HA TPEX yYIaCTKaX, B MPEIEIaX KOTOPHIX TPOMUIN PA3HON JJIUHBI IEPECEKAIOT
dparmerT HYeMcKOro pasjioMa U JABYX BTOPOCTENEHHBIX, ero onepsonmx. CTOUT OTMETUTh,
9TO BCE BBHIOpAHHBIE YIACTKHU HAXOJSTCA B HEIIOCPEICTBEHHOI OJIM30CTH OT yIJie100bIBAIO-
IIAX KapbepOB, B KOTOPBIX MPOBOIATCS B3PBIBHBIE PAOOTHI, & TaKXkKe B H—6 KM OoT obsactu
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KOHIIEHTPAIINN CeHCMUYIeCKnX coObITuil. B X0o/e n3amepennii BBIIN UCIOJIB30BAHBI YCTAHOBKH
[Trombep2ke U TPEXIJIEKTPOAHAS C PACCTOAHUEM MEXKIY JIEKTPOIAMA B D M.

WNurepnperanust Bcex MOJyYEHHBIX TOJIEBBIX JaHHBIX DT OCYIIECTBIISIIACH C IOMOIIBIO
IPOrPAMMHOTO KOMILTEKCa MojiesinpoBanust n nasepenu Direct-Inverse-Solver (DilnSo). dror
KOMILJIEKC, IIPeTHA3HAYEHHBII paHee s pernenus nupsaMbix 3D u obparabix 2D /3D 3amagq 9T,
OBLT TomoJHEH IpadoM 06pabOTKHU JAHHBIX MOHUTOPHUHTA Ha OCHOBE TEOPETUIECKOTO aHAIIN3a,
Pa3HBIX cxeM peryispusanuu. [Hesedposa u dp., 2023]. Paspessl naBepcun 10 mpoduiisiv
1 u 3 pmeoii 350 u 220 M COOTBETCTBEHHO MOCTPOEHBbI 10 riybunbl B 40 M (ycraHoBKa
[MomGepzxke). s npoduiis 2 paunoit 450 M UCHOIB30BAHA TPEXIJIEKTPOJHAs YCTAHOBKA,
¢ KOTOpO#t mostydena riayonHHocTs B 80 M. B caMoii BepxHeil 4acTu BceX pa3pe30B 3aJIeraioT
60Jiee HIBKOOMHBIE OTJIOXKEHUs C HEIOCTOsHHON MomtHocThio 0T 10 M (mpoduis 3) u 1o
30 M (upodusnu 1, 2), ruybeke 3unadenus YDC ropHbIX IOPOJ, BO3PACTAET B HECKOJILKO Pas.
Crpoenne 1o npoduio 3 IMHOM B 235 M OTJIIMYAETCA OT OCTAJIbHBIX, T.K. Ha pa3pe3e B ero
[EHTPAJILHON YaCTU BBIJEJISETCS TPOBOJAIIAs 30Ha ¢ Y DC 3HAUMTEIHHO HUAYKE BMEIAIONNX
OPOJT, ¥ IIUPHUHON 0KOJIO 30 M. DTy 30HY MOKHO OTHECTH K AKTUBHON PA3JIOMHON CTPYKTYype
(puc. 4). YyacTok, Ha KOTOPOM BBIIOJIHEH IPOMUIb 3 U MOJLyYeH Pa3pe3 ¢ HU3KOOMHOM 30HOIA,
OBl BEIOPAH /711 MOHUTOPHUHTA. /lajiee Ha 3TOM y4YacTKe 110 pa3MedeHHOMY 3apaHee MPOMIITIO
¢ (PUKCUPOBAHHBIM ITOJIOKEHUEM JIEKTPOJIOB OBLIN IIPOBEIEHBI PEryJIspHbIE M3MEPEHUsT
merogom DT ¢ yecranoskoit [1lirrombep2ke ¢ HHTEPBAJIOM IPUMEPHO B 2 HEJIEJIN.
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Puc. 4. Pazpesnl no ganasiv DT mo npoduiisgm depes mperosaraeMble PA3JIOMHBIE CTPYKTYPbI
B 30He ceficMuyeckoil akTuBn3anuu ['OpIoBCKoii BuauHbl (110 PE3yIbTaTaM OLBITHO-METOANIECKIX

pabor).

IIpuBenem HeoOXommMBbIe NI aHAJIN3a CEHCMOJIOTUYECKUE TAaHHBIE. 32 BPEMEHHOM
mepuos, ¢ Mas 1o HosiOpb 2023 rojia Ha TeppuTopun ['OpJIOBCKOM BIAIUHBI CEHCMOIOTaMU
AC® OUII EI'C PAH 6buin 3acdukcupoBanbl 60see 25 coObITHN KaK PEaKIus HAa B3PBIBLI
B Kapbepax ¢ Maraurygamu ot 2,1 1o 3,2 B paguyce 20 KM — OT TeHTPa IPOMUIsT HAOIIIOIEHNUS
u 5 3emuterpsicennii ¢ marauTygamu ot 2,1 no 3,7 [QHI] EI'C PAH, 1993]. ITapamerps!
3eMJIETPSICEHUI TPUBEIeHbI B Ta0I. 1.

Semsterpsicerne 27 HostOpst 2023 T. TPOU3OIILIO TOCTIE 3aBEPIIEHIs HAOTIOEHU B CBA3H
C MOIIHBIM CHEKHBIM MTOKPOBOM W IIPUBEJIEHO JIJIsI JIEMOHCTPAIINN YCUJIEHUA CEHCMUIHOCTH
B palioHe mccieoBaHud. /s aHaam3a pe3yIbTaToOB PACCMOTPUM PAa3pe3bl 10 JAHHBIM
9T, moJsiyueHHbIe 1O U MOCJE MPOU30IIe X 3eMiierpsicennii 2023 1. U OTHOCUTEILHBIE
n3meneHus: Y IC Kak mpuMephbl PeakIuu W3MePeHuil Ha u3MeHeHus ceficmuanoctu. s
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[o 3emnetpaceHua
Il

Tabmuna 1. [Tapamerpbl 3eMiIeTpsICEHUI 3a TEPUOJ] PErYJISIPHBIX HAOJIIOICHMIA

DUUIEHTPATBHOE
Ne Hara Maruauntyna pachoﬂgne’ o
1 28.05.2023 3,7 7
2 04.07.2023 2,1 8,5
3 26.09.2023 3,1 14
4 22.10.2023 3,4 8
5 27.11.2023 4,7 5

IIepBOTO IIPUMeEpa BBIOPAH BPEMEHHOUW MHTEPBAJ MEXK/y M3MEPEHUSIMU, BBIITOJTHEHHBIMA
26 mas n 02 mions. 3emJeTpsiCeHre ¢ MArHUTyA0i 3,7 Tpon3omuIo 28 Mast Ha PACCTOSTHUN
7 kM Ha 3anaj; or Hadasta npoduss. Comnocrasierue pazpe3oB DT 1o u mocie codbITHS,
a TaK»Ke KOJIMJIeCTBEeHHAas oneHka n3dMeHernit Y IC 1mo pa3pesy, MO3BOJISET CIeJIaTh BBIBOJ,
4yro n3MmeHenus YIC mocie 3eMIeTpsiceHus ObLIN 3HAYUTEIbLHBIME U gocturaau 55%. Ilpn
3TOM HabMOAAN0Ch yMeHblnenne snadeHnii YIC mo 40% B HUZKOOMHOI pa3IOMHOI 30HE,
n ero ysesmuerne 70 40-55% B orpaEmMmBaIOmMNX €€ BHICOKOOMHBIX O0JIACTSIX, KOTOPBIE
COOTBETCTBYIOT KOPEHHBIM mopojam (puc. 5a).

B cnenyromuit BpemenHoit nHTEpBaJ 4 MIOJIS IPOU3OILIO 3EMJIETPSCEHNE C MArHUTY/ION
2,1 mex iy mamepenusimu DT 27 utonst — 21 uioIsg Ha MUMEHTPATLHOM PACCTOSTHUAN 8,5 KM
TakKe OT Hadaja Ipodu/isi B HAIIPABJIEHUN Ha CeBepo-3amaj. Xapakrep m3meHerus Yy IC
pas3pe3a U BeJMYUHA BapHAaIil CYIIIECTBEHHO OTJINYAETCs OT repBoro npumMepa. Ilomydennsie
papuaru Y OC naxomarcs B Auanazone or —15% mo 10% u uzMenenue 3HaKa BapHUaIdii
IIPOUCXOJIUT HEIOCPEICTBEHHO B PA3JIOMHOM 30He (puc. 50).
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Puc. 5. l'eossiekrprueckue pa3pessl 110 npoduiiio Mouuropuara DT u oTHOCHTE/IbHbIE U3MEHEHUS
Y3C no paspesy, Kak peakiysi HA IPUPOTHO-TEXHOICHHBIE 3€MJIETPICEHUs; (&) — PeaKIus Ha
semuterpsicenue 28 mas 2023 r. ¢ marauTynoi 3.7, (6) — peakius Ha 3emiserpsicerne 04 nrosns 2023 r.

¢ marauTyjon 2,1.

Pazymmansa B Bapuanusax YOC Kak peakiuu HA 3eMJIETPSICEHUsI, TIPOUCXOJIAIINE B Pa3-
Hble BpEMEHHBIE II€PUO/Ibl U3MEPEHN, 0YEeBU/IHO B IIEPBYIO OYepeb CBA3aHBI C JOCTATOYHO
GOJIBITION pa3HUIlEell B MATHUTYIaX STUX 3€MJIETPSICEHUI, IPUYIEM C YMEHBIIIEHUEM MArHUTY/IbI
YMEHBINAIOTCS U Bapuamnuu. KpoMe TOro, M3BeCTHO, YTO BEJIMYMHA BapHUalldil 3aBUCUT OT
HaIPABJICHUS HA SMUMNEHTPHI COOBITUAN IO OTHOIIEHUIO K IOJIOKEHUI0 mpodutio. s kax-
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a3uMyTe 4yBCTBUTEJILHOCTD Oyzer MakcuMmaibhoit [Hesedposa u Inos, 2012|. B nenom Bapu-
anuu YU, KaK OTKJ/IMK HA 36MJIETPSCEHUSI, MOXKHO O0bSICHUTH CYIECTBEHHBIM M3MEHEHUEM
TUJIPOTEOJIOTHIECKOT0 PEXKUMA, TIepepaciIpe ieJIeHueM TIO36MHBIX BO/I 1101, BO3/eCTBIEM
MIPOUCXOMANINX CEHCMIYECKIX COOBITUI, BIUSIONIINX Ha HAIPIKEHHOE COCTOSHIE MaCCHBA
TOPHBIX TIOPO/I.

Peakiiust Ha B3pBIBBI MIPOSIBJISIETCSI COBEPIIIEHHO MHAYE 10 CPABHEHMIO C 3JIEKTPOMAr-
HUTHBIM OTKJIMKOM Ha IIPUPOIHO-TEXHOIEHHbIE 3eMiieTpsicenns. lIpuBemeM 1Ba npumepa.
Buauase obpaTumcst K BpeMEHHOMY MHTepBajLy Mex ity u3mepenusyvu 2 u 30 asrycra 2023 1.,
B KOTODBIii ObLIn 3aUKCUPOBAHBI B3PbIBBI (3 cOObITHs) ¢ MarHuTyxaMu 2,2-2,7 Ha pac-
CTOSTHUAX OT Hadaja npoduist B 6,5 kM u 10 10 km. OiHAKO TIO pe3yJsibraTaM aHajm3a
re03IEKTPUIECKUX MOJIEJIEl 0 U Mocje COOBITHI ObLIN BBISBIEHBI HEOOJIBINNE BAPUAIIAN
V3C, ue nupesbimaomue 5-6% 1o BceMy paspesy B HCCIELyeMOM HHTepBaJie riyoun (puc. 6a).

Bropoit npumep npuBesieH 11 Bpemennoro nurepsasia 30 asrycta — 21 centsiops 2023 .
(puc. 66). B 910 Bpems TakKe IpOU30ILIN B3PLIBLI (3 cobbliTust) ¢ MarnuTyaamu 2,8-3,1 Ha
paccrosiausx oT 8 KM 10 11 kM. Bapuanun ¥YIC yMeHbIIMINCH 10 CDABHEHUIO C TEPBBIM
IPUMEpPOM U cocTaBstan Beero 2—3%. MorkHo cienarh cieaytomumii BeiBoI. Ha B3pBLIBBI
B Kapbhepax TakKyKe UMeeTcss peakius JaHHbX DT, Ho Bapuanun YIC 1pu 310M HEGOJIBIIHE,
COCTABJISIOT TIEPBbIE€ €IUHUIBI MPOIEHTOB. Takme HU3KUE BaPUAIMU MOXKHO OOBSICHUTH
MaJIoil TJIyOWHO IUIIOIEHTPOB COOBITUI, MHUIIMUPOBAHHBIX B3PBIBAMU U COOTBETCTBEHHO
CYIIIECTBEHHO MEHBIITUM 00BHEMOM I€OJIOTMYECKON CPebl, HA KOTOPYIO OHU BO3/IEHCTBYIOT.

Takum obpaszom, o pesysbratam anajmnsa Bapuaruit Y 9C BbISBIeHA pPa3HAs PEAKIIHS
Ie0JIOTUYECKOI CpeJibl Ha B3PBIBBI B KAPbEPAX U 3eMJIETPsICEHUs] Pa3InIHOi MarauTy. Orin-
qre HaOJII0/IaeTCs IO BeJIMYNHE BapUalnil, KOTOPBIE JJIsl 3eMJIETPSICEHUN OYAYT CYIIeCTBEHHO
BBIIIE JaKe )1 OTHOCUTEIBHO CJIA0BIX 110 MATHUTY/IE COOBITHI.
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(a) (6)
Puc. 6. ['eossiekTprueckue pa3pessl 1o npoduiiio Mouuropuara DT u oTHOCHTE/IbHBIE M3MEHEHUS
¥YIC mo BceMy pa3pesy, Kak peakiysi Ha B3DBIBbI; (a) — peakiysi Ha B3PBIBbI B yTOJIbHBIX Kapbepax
B unaTepsase 2 u 30 asrycra 2023 r., (6) — peaknus Ha B3pBIBEI B nHTEepBasie 30 aBrycTa —
21 centsiopst 2023 r.

3akiroueHue

B pesysbrare BBIIIOTHEHHOTO UCCJIEIOBAHUST OIIPEJIETIEHO T€03JIEKTPUIECKOE CTPOCHNUE
B obOsactu mepexona omioxkeruit ['opsosekoit Buaaunbl Kk Canmanpckomy Kpsiky. 1lo maHHBIM
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DT pasjioMHbIe 30HBI BBIIEJIAIOTCS 00JIaCThIO TOHMKEeHHBIX 3HavueHuit ¥ IC. B xoje onbITHO-
METOINIEeCKUX PAOOT BBIOPAH MPOMUIHF MOHUTOPUHTOBBIX HAOJIONEHUH, PACIIOIOKEHHDIT
BCEr0 B HECKOJIbKUX KMJIOMETPAX OT YIJIEJ00BIBAIONINX KAPHEPOB M 30HBI KOHIIEHTPAIIUN
ceitcmmaeckux cobbituil. Ilo pesynbraTtaMm aHaan3a MOHHUTOPUHTA, BBITTOJIHEHHOTO B 2023 T.
merogoMm DT mo npodmio Habo/eHn i, BhISBIEHA B3aUMOCBsI3b Bapuaruii Y 9C ¢ mpoucxo-
JIATIIME CeACMUIECKUMU COOBITUSIMIE.

MoGWIBHBIN METOJ 3JIEKTPOTOMOIpad Ui, UCIOJb30BAHHBIN JJIsT MOHUTOPUHTA, UMEET
pPa3BUTHIE CPEJICTBA U3MEPEHUI U WHTEPIIPETAIINN, KOTOPBIE TOCTOSTHHO COBEPITIEHCTBYIOTCS
Wureprnperanus Beex MOJEBBIX JaHHbIX DT ocylecTBiasgercs Ha OCHOBE penieHusi 06paTHOMl
3aJ1a9K IS TOJTYYeHUsT PACIIPEeJICHIs] MCTUHHBIX YEJbHBIX 3JIEKTPUYECKUX COIPOTUBIICHUH
paspesa. OrHocurenbuble u3Menenust ¥ IC (Bapuanuu) 10 paspe3y ObLIM PACCUYUTAHBI
€ WCIOJIB30BaHUEM MOJIEPHU3UPOBAHHOTO IporpamMMuoro Komiuiekca DilnSo, B koTopsbrit
B XOJIe MCCJIEAOBAHUS OBLI J00aB/IeH rpad 00pabOTKU JAHHBIX MOHUTOPHHIA Ha OCHOBE
aHaJIN3a Pa3HBIX cxeM peryispusanuu |Hesedposa u dp., 2023].

Crestyer cpa3y OTMETUTD, 9TO WHTEPIPETAIHsI TOJEBBIX JAHHBIX 38 OJIUH TOJI HaOJTIo/Ie-
HU He MO3BOJISIET CJIEJIATh TOJTHOIEHHBIE BBIBOJIBI, TEM HE MEHee, yKe yOeUTeIbHO TIOKA3aHO,
YTO BapHUAIUU I'e03JIEKTPUIECKUX [TapaMeTPOB OTParXKalT PEAKINIO Ie0JIOrTIECKON CpeIbl
Ha [IPUPOJIHO-TEXHOTEHHBIE 3€MJIETPSICEHUS, DU 9TOM BEJIMYNHA BapUAIWl 3HAYUTEIbHA,
nocruraer 50% n 3aBucuT:

1.  OT MArHUTY/BI COOBITUSI: C YMEHBITEHNEM MATHUTY/IBI yMEHbIIAaoTcst U Bapuaiun Y JC;

2. OT HAIIpaBJIEHUs HA SMUIEHTDP, TPEIBAPUTEILHO MOBBIEHHAST TYBCTBUTEIBHOCTD YCTa-
HoBKHU DT HabJIOMAETCSI B 3allaJHOM HAIPABJIEHUH;

3. OT SMUIEHTPAJLHOTO PACCTOSHUS 3€MJIETPSCEHNsI, KOTOPOe M3MePsIETCS OT IIEHTPa
YCTaHOBKH JI0 SIUIEHTPA.

B orBer Ha TexHoreHuble Bo3zeiicTBus (B3PBIBbL B KAPbePax) BbIABJIEHbI HEOOJIbIINE Ba~
puamm ¥YIC ot 5-6% mo 2-3%, 9T0 mO3BOJIAET OTIMYATDH PEAKIUIO Ha, B3PHIBLI U 3€MJICTPSICE-
Husl. 3a BECh IIepUO/l PErYJIsIPHBIX HAOJIIOIEeHNIT ObLI0 3adpUKCUPOBAHO 0oJiee 25 TEXHOIeHHBIX
Bo3zeiicTBuil (B3PBIBOB) ¢ MarHuTyaaMu oT 2,1 10 3,2 U SUUIEHTPAIBHBIME PACCTOSHUAMU
or 3 1o 20 kM 10 1eHTpa npoduas HabmoaeHnsd. MOHUTOPUHT HAa BHIODAHHOM yYaCTKe
pojioskaercs B 2024 1., YTO TMO3BOJIUT MOJITBEP/IUTh U YTOUHUTD CJETAHHBIE BHIBOJIBI.

Baarogapraoctu. VcciemoBanue BBITOTHEHO 3a CUeT TpaHTa Poccuiickoro HayvIHOro GhoHIa
Ne 23-27-10050, https://rscf.ru/project /23-27-10050
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STRUCTURE AND MONITORING IN THE SEISMIC ACTIVATION ZONE
OF THE GORLOVSKAYA DEPRESSION OF THE ALTAI-SAYAN
FOLDED REGION ACCORDING TO ELECTRICAL

RESISTIVITY TOMOGRAPHY DATA
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In the last decade, the intensity of development of the Gorlovskoye coal deposit has increased
significantly, which leads to the formation of seismic activation of the subsoil of the Gorlovka
depression in response to man-made impact. Since 2019, earthquakes with a magnitude of more
than 4 have been recorded in the area of the deposit, felt in Novosibirsk and its suburbs. The main
objective of the study: as data accumulates, to identify the criteria for seismic activations using
one of the methods of ground-based electrical exploration — electrical resistivity tomography. The
article considers the geoelectric structure of the Gorlovka depression in the area of the transition
from its deposits to the Salair ridge, and also analyzes the results of monitoring carried out in
2023 by the electrical resistivity tomography method along a profile intersecting one of the fault
structures. The monitoring observation profile is located on a site selected during experimental
and methodological work and is located just a few kilometers from coal quarries and the zone of
concentration of seismic events. It was found that the identified variations in geoelectric parameters
reflect the reaction of the geological environment not only to earthquakes occurring during the

observation period, but also to man-made impacts (explosions).

Keywords: Gorlovskaya depression, natural and man-made seismicity, geophysical monitoring,
electrical resistivity tomography, electrical conductivity variations, measurement techniques,
software, inversion.
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