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[IpencraBnensl pe3ynbraThl HcciaeaoBaHus CanaraeBCKOro XBOCTOXpaHWIMIIA METOJOM
MHUKpO-3JeKTpoToMorpaduu u repmomerpun. OLieHeHa TUHAMUKA yIEIbHOTO AJIEKTPUYECKOro COo-
MIPOTHUBJICHUS U €€ CBS3b C MPUIOBEPXHOCTHBIMU U3MEHEHUSIMU TEMIIEPATypbl BO3AyXa. BhIsBIIEHO,
YTO IPUIIOBEPXHOCTHBIE (10 15 cM) U3MEHEHMSI CONPOTUBICHUM NMPOUCXOIAT U3-32 CYTOUYHBIX W3-
MEHEHUH TeMIlepaTypbl, a ITyOMHHbIE U3MEHEHHSI B TIOJYYEHHBIX pa3pe3ax CBA3aHbl C U3MEHEHUs-
MU CONPOTUBIICHUN TPUITOBEPXHOCTHOTO CIIOA.
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The data of fieldwork on the Salagaevsk Log tailings are presented using the method of daily
micro-tomography and temperature measurements. The dynamics of electrical resistivity and its re-
lationship with near-surface temperature changes are estimated. It was revealed that near-surface
(up to 15 cm) changes in resistance occur due to daily temperature changes, and variability in deep
in the sections are associated with changes in the resistance of the near-surface layer.
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[IpoGnema BIMSHUS CKIIAIMPOBAHHBIX OTXOJOB TOPHOPYIHON MPOMBIIIEHHO-
CTH Ha OKPYKAIOIIYI0 CPe/ly U YEJIOBEKa BOCIIPUHUMAETCA KaK peajibHasi OMacHOCTh
0 Mepe AETaIbHOIO MCCIENOBAHUS MPOLECCOB, MPOUCXOMSIIINX B MpeAenax TEXHO-
TCHHBIX OOBEKTOB M MX BHEIIHUX CBs3EH C MPUPOJHBIMH KommoHeHTamu [1]. Jlms
M3YYCHUS] TAKUX TMPOIIECCOB MCIOIB3YIOT Pa3INYHbIC TEOXUMHUYECKHE U Teodu3nde-
CKHe MeTOJbl. B maHHOW paboTe paccMaTpUBAIOTCS paclpenesieHus YIeTbHOTO DJICK-
Tpudeckoro conpotusieHus (YIC) no rioyOuHe, MOCTPOCHHBIE MO JJAHHBIM JJIEKTPO-
tomorpaduu. Takke B paboTe paccMmaTpuBaercst CBsizb Mexay YOC U BHENIHUM
dbakTopoM, TemnepaTypoi arMmochepHOTO BO3yXa U IpyHTa. B O0NBITMHCTBE UCCe-
JIOBAaHUM BIUSHUE TEMIEPATYPhl HE YUUTHIBACTCS, XOTS €€ CyTOUHbIE KOJICOaHUsI MO-
I'yT BHOCUTb OOJIbIIINE U3MEHEHHS B 3HAYEHUSI CONPOTUBIICHUH [2].

Uccnenosanus npoxonunu B KemepoBckoit obnactu, 6:1u3 ropoga Canaup, Ha
fore Cajaupckoro pyAaHOro IoJisi, Ha XBOCTOXpaHWIUIIE (JIOTAlMOHHON repepadoT-
KM nojJuMetaimnyeckux py Camaraesckuii Jlor.

Ha xBocTtoxpanumnuiie ObUT BBHITIOJIHEH CYyTOYHBI MOHUTOPHUHT 3HaueHu YOIC.
N3Mepenus npoBOAMINCH Kax bl yac B Teuenne 24 yacos ¢ 13:00 mepBoro nHs, A0
13:00 BTOoporo ans. [ns u3ydeHus: cpelibl HCIOJIb30BaIaCh MHOTOAJIEKTPOIHAS JIICK-
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TpopasBemouyHas anmnaparypa «Ckana-48». Jliunaa npodwst coctasisa 13.8 M, mar
Mexay anexkrpogamu — 0.3 M. Kaxzaplii gac mpoBOAWIM U3MEPEHUS TEMIIEpaTypbl
BelllecTBa oTBasIa ¢ nmomoiibio Tepmometpa JIT-300-T Ha rimy6une 0.1 M OKOJIO Kax-
JIOTO AJIEKTPOAA.

Ha puc. 1 npencraBieH reo3IeKTpUYECKUI pa3pe3 N0 KaKYIIUMCS COITPOTHUBJIE-
HUSIM B MOMEHT MEepBOro u3Mepenus. Bece pucyHku u rpaduku MOCTPOEHBI MO KaxKy-
IIUMCSI COTPOTHUBIICHUSM [JIsl UCKIIIOUEHUS OIIMOKM B JIAHHBIX IOCJE WHBEPCHUHU.
B mpexacraBinenHoi yactu oTBajia HaOJO/Ia€TCd BHICOKOOMHAsI aHOMAJMs B MPaBOil
YacTH pa3pe3a U HU3KOOMHAas B JIEBOM 4acTH pa3pesa. Kak BBIICHWIOCH MO JaHHBIM
CYTOYHBIX M3MEPEHUH, caMble OOJIbIINE CKAYKU COMPOTHUBJICHUM MPOUCXOMAT B 00-
JaCTH BHICOKOOMHOW aHOMAJIMH, a B 00JIACTU C HU3KUMHU CONPOTHBIICHUSIMHU U3MEHE-
HUsl (HaKTHYECKU HE MPOUCXOIUT. Takke ObUIO BBISBICHO, YTO M3MEHEHUS COTMPO-
TUBJICHU MPOUCXOAAT B 0bsactu anomanuu (60 OM-M) Ha TiryouHe 1 M, Ha paccTos-
HUe 7-9 M BIOJb PO uIIst, KOTOPHIE CBsA3aHBI C BapuanusiMu Y IC B BepXHEH 4acTH
pa3zpe3a. CyTOUHBIE MOHHMTOPUHI JA€T BO3MOXHOCTb Pa3J€iIUTh TE€OJIOTHYECKYIO
Cpely Ha JBE€ YaCTHU: BEIIECTBA C HEU3MEHHBIMU B TEUECHHE CYTOK YAECIbHBIMU JJICK-
TPUYECKUMU COMPOTUBIICHUSIMU U JIOKAJIbHBIC aHOMAIbHBIE 30HbI C U3MEHSIOIIIMMHUCS
YoC [3].

2 d B 8 10 12

PaccTosHHe, M
Conporusnenue, OM M

0 6 10 16 26 41 65 103 163

Puc. 1. I'eosnexkTpuueckuii mceBaopaspes
B HAYAJIbHBIW 3TAIl U3MEPECHUN

M3MeHeHusl B BEpXHEN 4acTH pa3pe3a CBSA3aHbl C CYTOUYHBIMU CKauYKaMU TEM-
neparypsl. Kak u3meHsanace teMneparypa B TEUEHHE CYTOK ITOKa3aHO Ha puc. 2.
[IpoGenbl B JaHHOM TpaduKe 03HAYAIOT, YTO 3aMephl B 3TO BpeMsl HE OBLIU BHI-
noJiHeHbl. Pa3HbpIMU 11BeTamMu 0003HaUeHa TeMIIepaTypa Ha pa3HbIX MUKETaX BIOJIb
npoduis. Bunum, 4Tto TeMmmepaTypHBIM TpeHA Ha pPa3HBIX MUKETaX OJWHAKOB:
B 4 yaca c HayaJla U3MEpPEHHl HabrogaeTCsl MaKCUMyM TeMIlepaTypsl, a Ha 18 4a-
Cy - €€ MUHUMYM.
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Puc. 2. CyrouHoe n3MeHEHNE TEMIIEPATYPBI HA Pa3HbIX MUKETaxX
Ha rryoune 0.1 m

Jlanee ObLT MpOBEJEH aHAJIW3 JAHHBIX HAa pa3IMYHbIX TiyouHax. Jis Oosee Ha-
[JISIAHOTO ToKa3aTens n3MeHeHnil YOC ¢ TeUyeHHEeM BPEMEHH Ha Pa3HbIX MUKETAX U
rIIyOMHaX, OBLTM pacCUMTaHbl BeNMUYUHBI (Apy) B Kaxaoi N-oil Touke pa3pe3a Kak
pazHuua Mexay 3HauenueMm Y OC B nJaHHbIM MOMEHT BpeMmeHu U YIC ¢ 7 yaca uzme-
penuii. Jlanuele 6epyTcsi, HAUMHAS ¢ 7 Yaca U3MEPEHHH, TaK KaK /10 3TOr0 MOMEHTA
s JOXAb M BIMSHHUE BJIAard Ha BEPXHUU CJOW pa3pe3a ObLIO ropaszio BhILIE, YEM
BJIUSIHUE TEMIIEPATYPHI.

Ha puc. 3 nokaszana BzaumocBsi3p ¥YIC Ha riay6une 0.15 M ¢ U3BMEHEHHEM TeM-
nepatypbl. HaGmronaercss obpaTtHas 3aBucuMocTh Mexxay YOC u TemmepaTypoil Be-
[IeCTBA: MPU YMEHBIICHUH TEMIIEpaTypbl Ha 2-3 rpagyca Apy yBEIMUMBAETCS, & TIPH
YBEIMYECHUH TEMIIEpaTyphl BellecTBa — ymMeHblIaeTcs. [Ipu 3ToM, Kak ObLJIO CKa3aHO
paHee, Ha JAJbHUX MHKETaX, KOTOPbIE COOTBETCTBYIOT BBHICOKOOMHOM aHOMAJIMU
(> 11 m), HaOmrogaroTcs 0oJiee pe3Kue CKauyku COMPOTUBIICHUM, HEXKETHN HA MMUKETaX C
HU3KOOMHOM aHoMayiuen (< 3 M). DTO CBSI3aHO C T€M, YTO BEIECTBA OTXOJOB OTJIU-
YaroTCs 1O MIIOTHOCTHU: CIIpaBa NOpoJa MEHEE IUIOTHAs, YEM CIIEBA.

Ha puc. 4 npencrasnen rpadux ana ganueix YOC ¢ rnmyounst 1 m. Kak BumgHO
u3 rpaduka, NpsSMOro BIUSHUS TEMIEPATYPHBIX U3MEHEHHUI Ha TITyOMHHbBIC JaHHBIC
Het. [Ipeanonaraercs, yTo rIyOMHHBIE HEOOJBIIME U3MEHEHUS B CONPOTHUBIICHUSX
CBsI3aHbI ¢ 0oJiee 3HAUUTEIbHBIMU U3MEHEHUSIMH B MPUIIOBEPXHOCTHOM 30He. CaMmble
CHJIbHbIE U3MEHEHHUSI TI0 COTIPOTHUBIICHUSAM MIPOUCXOIAT HA 7-8 M BJOIb IPOGUIIS, YTO
COOTBETCTBYET aHOMAJILHOW 30HE Ha pa3pese (puc. 1).

[Tocne mpoBeneHuit reoPpU3NIECKUX U3MEPEHUN U TIOCTPOECHUHN pa3pe30B Mo Ka-
KYIIUMCS COITPOTUBIICHUSIM ObUT BBIKOMAH Wyp(d mupuHOi 2 M Ha r1yOuHy 2 M Ha
orMeTke 8 M 1o npoduiato. OTBan Ha ONMPOOOBAHHOM YUYaCTKE CIOKEH Cepuei ropu-
30HTaJIbHBIX CI0EB pazinyHO MouHocTH. [1o mypdy ObL10 BbIAENIEHO 4 OCHOBHBIE
rpanunel Ha TiyouHax: 0.2, 0.4, 1, 1.6 M. OgHaKO Ha TeOIEKTPUUECKOM pas3pese
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(puc. 1) He BBIACISIIOTCS HWCKOMBIE TPaHUIBI CJIOEB, YTO CKOpPEE BCETO CBS3AHO
C BIIMSTHUEM TIPUTIOBEPXHOCTHBIX aHOMAJIWI B HaYaje M B KOHIIE TPODUIISL.

Apk Temmneparypa, °C
-5 -3 -1 1 3 5 15 16 17 18 19 20 21 22

Bpems, 1

Puc. 3. Oraocurensubie u3menenus Y IC (cieBa)
U TeMIEpaTyphl rpyHTa (crpaBa) Ha riryouHe 0.15 m

Apk Temmeparypa, °C
-5 3 -1 1 3 5 15 16 17 18 19 20 21 22
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Puc. 4. Oraocurensubie u3menenus Y IC (cieBa)
U TEMIIEpaTyphl TpyHTa (CIipaBa) Ha rryouHe 1 M
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YroOBI 1MOKa3aTh 3TO BIMSHKE, OBLJIO TPOBEJACHO MOJICITHPOBAHKE B IIPOrpaMMe
Res2dMod. B niepByto ouepens Obuta co3aaHa TOPU30HTATBHO-CIIOUCTAs MOJIETh, KO-
TOpas COOTBETCTBYET PEaIbHOM I€OJOTHYECCKOW CUTYallMd Ha XBOCTOXPAHMIIHUIIE I10
naHHbIM mypda (puc. 5, cBepxy). Ha puc. 5 BHU3Y mpeAcTaBieH MceBaopa3pe3 Ka-
xymmxes YOC, MoaydeHHBIH Ha OCHOBE MOJICIBHBIX IAHHBIX, OJU3KHI K T€0JIOrHye-
CKO# peasbHOCTH.

5 5 1 1 1 1 1 2 2 2 2 2

4 25 26 4o 8@ 180 101 102 103 104

N O BN BN BN BN BN (] BN .
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[y OuuHa, M

ConpoTHBIEHHE, OM'M

Puc. 5. MoaenupoBHue napamieabHO-CIOUCTON CPEIbl

3areM B Mojienb (puc. 6) ObLIN 100aBIEHBI IPUITOBEPXHOCTHBIE aHOMAJIMH: ClIe-
Ba — HU3KOOMHAs, CIIpaBa — BBICOKOOMHAs, YTO COOTBETCTBYET pa3pe3y IO KaxKy-
IIMMCSI CONPOTUBIICHUS U3 MOJEBBIX U3MEPEHUN. 3aMETUM, YTO pa3pe3 cpa3y MpUHU-
MaeT Jpyrou BUJ, NapajuiesIbHO-CIOUCThIX TOPU30HTOB He Habmonaercs. [logaBistoT-
Csl BBITSIHYThIE AHOMAJIMU OT KpalHUX 30H pa3pe3a Ha riIyOuHYy K LEHTPaJbHON 4acTH
pa3pe3a. Ha pucynke 1 Takyke HaOII0IaIOTCSl CX0XKHE BBITSHYThIE aHOMAJIUU HA TIIy-
oune 1 M Ha paccrosHue 7-8 M BAOJb NMPOPUiIs. DTO TOBOPUT O TOM, UTO aHOMAJIHH,
KOTOpBIE€ MBI [IOJIy4aeM Ha TiyOuHeE, CBSI3aHbl C IPUIIOBEPXHOCTHBIMU aHOMAJIMSIMH.
W n3MeHeHMs NoJydyaeMblX 10 JaHHBIM 3JIEKTPOPa3BEIKU CONPOTUBICHUM TyOuH-
HBIX 30H CBSA3aHBI C U3MEHSIOINMCS CO BPEMEHEM COIPOTUBICHUEM BEPXHETO CIIOA.

Takum 00pa3oM, BHEIIHUM (PU3UYECKUM BO3ACHCTBUEM, M3MEHstoNmM YOC
XBOCTOB B TEYEHHUE CYTOK, SIBIISIETCS TEMIIEpATypa IPyHTOB, KOTOpas 3aBUCHUT OT TEM-
nepaTypbl BO3/lyXa, 10 ONpe/IeIeHHON r1yOuHbl. JlaHHBIM BBIBOJI COTJIACYETCS C BbI-
BOJOM M3 pabothl [4]. BeisiiaeHo, uro Ha rimyoune 0.15 M mpucyTcTByeT oOpaTHas
cBs3b Mekay YOC U TeMnepatrypoid cpefibl, HO Ha TIIyOuHe | M 9Ta CBSI3h IpaKTUde-
CKU OTCYTCTBYyeT. Takke MoKa3aHo, 4YTO aHOMAaJIMU, BO3HUKAIOIINE HA TIIyOHHE U Me-
HSIOILKME BU3YalIbHO M€03JIEKTPUUYECKHUI pa3pe3, CBA3aHbl C MPUITOBEPXHOCTHBIMU BbI-
COKO- U HU3KOOMHBIMU aHOMaJIUAMH. B nanpHelemM Ha JaHHOM OOBEKTE IUIaHUPY-
€TCSl YCTAHOBUTH IITyOMHY, 10 KOTOPOH BIMSHUE U3MEHEHHI TeMrepaTypbl Ha YOC
3HAYUTEIIBHO.
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Puc. 6. MoaenupoBanue cpeasl ¢ MPUIIOBEPXHOCTHBIMUA aHOMAJIASIMU

Paboma ewinonnena npu noooepocxe npoexmoe ®HU Ne (0266-2019-0008,
0331-2019-0031.
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