ISSN 2079-3332

Hay4Ho-TeXHMYeCcKui
W NPOM3BOACTBEHHbIN XYPHaN

MAPKIWEHAEPHS H
HEAPOMNO/Ib30OBAHUE

Ne 5(133)

CEHTSOPb-OKTSOpb 2024 T.
Kypnan uznaercs ¢ 2001 roga

?§ i YYPEAUTEND XYPHAJIA
=0

061LLecTBO C OrpaHN4eHHON
OTBETCTBEHHOCTbIO «/13aaTenbekuit Lom
HERRONEIb3UBAHIE
N TOPHbIE HAYKKN

«Hepononb3oBaHIe U FOpHbIe HayKu»

PEAKLIUSE:
3amecTutens rnasHoro pegaktopa B. H. Xerarypos
Benywnit pegaktop H. A. ®epoTeHko
V4enbliii cekpetaps H. A. Munetenko
MomoLuHuk rnasHoro pegakropa b. H. Mawwyes

APEC PEJAKLIUN N N3DATENS:
117647, yn. Akagemuka Kannupl, a. 26, 1.
Ten.: +7(915) 111 0386
E-mail: office@n-gn.ru, articles@n-gn.ru http: //www.n-gn.ru

JKypHan 3apeructpuposaH ®eaepanbHoi Cyx60ii No Haa3opy
B c(pepe MacCoBbIX KOMMYHUKALMIA, CBA3N 11 OXPaHbl KybTYPHOIO
Hacnegus. GeuaetenbcTso o peructpauum M Ne ®C 77-83630
0T 26.07.2022 .

Mo peweHnto BAK xypHan BKIto4eH B [epeyeHb BedyLmx
PeLeH3NpYeMbIX HaY4HbIX XXYPHANOB 1 U3JaHUIA, B KOTOPbIX
MOTYT BbITb OMY6NINKOBAHbI OCHOBHbIE HAY4YHblE Pe3ynbTaThl

JnccepTaLmin Ha COMCKaHNe Y4eHOI CTeNeHn KaHanaara u

[I0KTOpa HayK N0 pa3paboTke MECTOPOXAEHNIA MONE3HbIX

ICKONAeMbIX 1 N0 Haykam 0 3eme

JKypHan BkIto4eH B PedhepaTuBHbIil XXypHan 1 basbl AaHHbIX
BUHWNTW n B Poccuitcknit MHAEKC Hay4HOr0 LMTUPOBAHMS.
CBefieHuUs 0 XKypHane exerogHo ny6nukyTcs B MeXAYHapOLHON
CMPaBOYHOIA CUCTEME NO NEePUOLMYECKIM 1 NPOACIIKAKLLNMCS
n3gannam «Ulrich's Periodicals Directory»

[MoanucHoM nHAEKC n3fanus B katanore «Ypan-fpecc»,
B 06beanHeHHoM katanore AP3U «[pecca Poccun» — 88016

B TeyeHue roga MoOXHO NpOU3BECTY NMOANNUCKY Ha XYpHan
HENOCPEeACTBEHHO B pefakuun

3a TOYHOCTb NPUBEJEHHBIX CBELEHNN
11 COZEPXKAHME JaHHbIX, He NOANEXALLNX OTKPLITON ny6nukaumm,
HECYT OTBETCTBEHHOCTb aBTOPbI

Mpy nepeneyarke CCblka Ha XypHas
«MapkLueitaepusi 1 Heaponosb30BaHne» 06s3aTesbHa

JKypHan otneyataH B Tunorpacum «CLUB PRINT>»
Ten.: +7(495) 669 5009

ISSN 2079-3332
“ H Il
9772079333778 >
© 000 «M3patensckuii fom «Hefpononb3osaHme
W TOPHbIE HayKn»

Mine Surveying and Subsurface Use No5(133), september-october 2024

TNIABHbI PEJAKTOP
10.B. AMuTpak - 4.7.H.,npod., 3aB. 0Taen0M «MofenupoBaHme 1 ynpasneHne ropHOTEXHYECKIMM
cuctemammn», UMKOH PAH, r. Mocksa, P®

PEOAKLUVOHHAA KONNErna
A. A. bapsx - akagemuk PAH, A.T.H., npod., pyKOBOAMTENb HAYy4HOr0 HanpasneHus «fopHble
Haykn» ueHTpa, MWL YpO PAH, r. Mepmb, PO
B. W. Tonuk - A.1.H., npodb., npodh. kaceapbl «fopHoe geno», ®IBOY BO «CKIMU (I'TY)»,
r. Bnagukaskas, P®
B. A. ToppeeB - [A.T.H., npody., kadegpa «Kagactp n [leomHxeHepusi» Kyb6aHCKoro
rOCYAapPCTBEHHOTO TEXHONMOMNYecKOro YyHueepcuteta, “neH ueHTpanbHoro Coseta Cotosa
mapkLueiifepos Poccun», r. KpacHopap, PO
B. B. I'puukos — suue-npeanaeHt 000 «Coto3 mapkweingepos Poccun», r. Mocksa, PO
B. H. 3axapos - akagemuk PAH, a.7.H., npod., aupektop, UMKOH PAH, r. Mocksa, P®
[. P. KannyHos - uneH-kopp. PAH, A.T.H., npod., Hay4Hblil pykoBOAWTENb OTAena «Teopus
NPOEKTUPOBAHUS 1 FEOTEXHONOMMN KOMMAEKCHOrO 0CBOEHNA Heap», IMKOH PAH, r. Mocksa, PO
H. M. Kauypuu - A.7.H., npod., 3aB. Kacheapoirt «[e0TeXHON0rMN U CTPOUTENBCTBO NOA3EMHbBIX
coopyxeHui», Tynl'y, r. Tyna, P®
P. B. Knoes - [.T.H., npod., 3aB. Kadeapon «3INeKTPOCHAGKEHWE MNpPOMbILLEHHbIX
npegnpusatnit», ®FE0Y BO «CKIMU (T'TY)», r. Bnagukaskas, PO
H. B. MuneteHko - A.r.-M.H., npod)., YYeHblil CekpeTapb Hay4yHO-TEXHWYECKOr0 COBEeTa,
Munnpupogel PO, r. Mocksa, PO
W. A. Nbitanes — A.7.H., Npod., AnpekTop VIHCTUTYTa ropHoro Aena w tpaHcnopta, MITY num.
I.W1. Hocoga, r. MarHutoropck, P®
K. H. Tpy6eukoit — akagemuk PAH, A.T.H., npod., coBeTHMK npesnguyma PAH, UMKOH PAH,
r. Mocksa, P®
M. A. TioneHeB — K.T.H., jou., 3aB. kapefpoit «OTKpbITbIe ropHble paboTsl», Kyl TY,
r. Kemeposo, PO
B. A. Yantypua - akagemuk PAH, A.T.H., npod., Hay4HbI PyKOBOAMTENb 0TAena «[1pobnembl
KOMMNEKCHOr0 W3BNEYeHNs MUHEPanbHbIX KOMMOHEHTOB U3 MPUPOAHOTO W TEXHOTEHHOro
cbipbs», IMKOH PAH, r. Mocksa, P®

MEXAYHAPOOHAS PEOKOJIIErNA
C. b. Byin4 — npod., JOKTOP HayK, [eNCTBUTENbHbIN YneH AKaaeMnit MHXEHEPHbIX HayK Cepbun,
r. benrpag, Cepbus
W. Tobaun - pO.T.H., npod). XuMuM MaTepuanoB u 6Guoruapomertannypriav, QPakynbret
€CTECTBEHHbIX HayK, Konmemk 3ApaBOOXPaHEHWS U ECTECTBEHHbIX HayK, JIMHKOMbHCKUIA
YHUBEPCUTET, BennkobputaHus
K. Aipe6enwTtenT — npod., JOKTOP Hayk, kadeapa «OTKPbITble FOPHbIE PaboTbl», TeXHUYECKMIA
yHuBepcuTeT [opHoi akagemun ®paiibepra, lepMaHus
0. [1. KannyHoB — npod., A.¢hm3.-Mar.H., LLIkona koMnboTepHbIX HayK 1 MaTemaTinku, Knnbckuit
yHuBepcuTeT, . Hbtokacn-aHgep-Jlainm, BennkobputaHus
A. A. OcoKuH - [OKTOP HayK, IHXeHep-reoTexHnK, pyaHnK «30010Tas powla», 29Metals, 3anagHas
ABcTpanus
H. b. Pbicnaos — a.7.H., lpe3naeHt HaunoHanbHoi Akagemum TopHbIX Hayk KazaxcrtaHa,
Mpe3ngeHT FopHONPOMbILLNEHHOrO coto3a KasaxcraHa, Kasaxcrau
JI. XyaHr — npod., JOKTOp Hayk, KuTaiiCKMi YHUBEPCUTET TOPHOrO Aefla WU TEeXHONOruiA,
lMpenceparens MexayHapoaHOro o6LlecTsa MapKLUenaepos, Kintai
B. T. XyHr — npod., AOKTOP HayK, CTPOUTENbHbI hakynbTeT, kadeapa «[10A3eMHOM0 1 WAXTHOMO
CTPOMTENbCTBA», XaHOWCKNA FOPHO-re0N0r14ecKIii yHUBepcuTeT, BoeTHam
M. Uexnap - p.T.H, npod., AekaH, (akynbTeT rOPHOro Aena, 3KOMOruM, YynpaeieHns
TEXHOMOMNYECKUMU  MPOLECCaM W TeOTeXHONOrniA, TexXHUYeckuin yHusepcuteT Kownue,
CnoBakus
W. K. Yynyes - K.T.H., Mpe3ngeHT KbiprbI3CKOW rOpHOI accoumaun 1 MapkLueingepun, 4neu
lMpasnexus EBpasuitickoro 06uecTsa Ikcneptos Heapononb3aosareneit, KITY um. V1. Pa33akosa,
r. buwkek, KblproiacraH
b. 3pbaw - npodd., JOKTOP Hayk, kadeapa Matematuki, ICKULIEXMPCKUIA TEXHUYECKMin
yHuBepcuTeT, Typums

PE/IAKLINOHHbIiA COBET
W. N. Aitnbunpep - A.T.H., Npo@., r.H.c., 0TAeN «Teopusi NPOEKTUPOBAHUA U TEOTEXHONOrMM
KOMNNEKCHOro 0cBoeHus Heap», MKOH PAH, r. Mocksa, P®
A. A. 106pbIHKH - K.T.H., B.H.C., 0TAeN «[1po6nembl reOMeXaHKI 1 pa3pyLUeHNUs FOPHbIX NOPOA>»,
MKOH PAH, r. Mocksa, P®
I. B. Kanabuu - o.7.H., npodh., r.H.c., o1aen «[opHas akonorusi», IMKOH PAH, r. Mocksa, P®
C. b. Kynu6aba — f.1.H., npod., B.H.C., na6opatopus «MHOroasHbIx NPOLECCOB B MAcCKUBax
rOPHbIX NOPOA Npu pa3paboTke MecTopoxaeHnii», UMKOH PAH, r. Mocksa, P®
®. K. Hu3ametauHoB - 4.7.H., npody., 3aB. kadenpoit «MapkLueiiiepckoe Aeno 1 reofesns»,
KapTY nmenn A6binkaca CarHoBa, r. KaparaHga, Pecny6nuka KazaxcTaH
M. b. HocbipeB — A.T.H., npod., Kadpepgpa «NHdopmatuku», YpanbCkuii rocyfapCTBEHHbIN
TOPHbIV YHUBEPCUTET, I. EkatepuHbypr, PO
B. H. 0guHUEB — [.T.H., B.H.C., LIEHTP NP0O6SIEM MeTaHa M ra304NHAMMYECKNX SBNEHUIA YrONbHbIX
1 pyBHbIX MecTopoxaeHuit, UTTKOH PAH, r. Mocksa, P®
A. A. Xopewok — [.T.H., nNpo., Hay4HbI pyKoBOAUTENb [OpHOro uHCcTMTYyTa, KyalTY, T.
Kemepogo, PO
1. flu — pou., LUkona Hayk 06 OKpyXarolleii cpeae W NPOCTPAHCTBEHHOW MH(OPMATMKMA,
Kutaiickuii ropHO-TEeXHONOTNYECKiA YHBEPCUTET, T. Gloiwxoy, Kutai



ISSN 2079—3332
Scientific, Technological
and Production Journal

MINE SURVEYING
AND SUBSURFACE USE

Ne 5(133)
september-october 2024

journal has been published since 2001

,ﬁ&g

HERRONEIb3UBAHIE
M TOpPHBbIE HAYKK

FOUNDER OF THE JOURNAL
PUBLISHING HOUSE MINERALS
MANAGEMENT AND MINING SCIENCES,
LIMITED LIABILITY COMPANY

EDITORIAL OFFICE:
Deputy Editor-in-Chief V. N. Khetagurov
Lead Editor N. A. Fedotenko
Scientific secretary N. A. Miletenko
Assistant Editor-in-Chief B. N. Pashichev
ADDRESS OF THE EDITORIAL OFFICE AND PUBLISHER:

117647, Akademika Kapitsa st., 26, 1.
Phone: +7(915) 111 0386
E-mail: office@n-gn.ru, articles@n-gn.ru
http: //www.n-gn.ru

The journal is registered by the Federal Service for Supervision of
Mass communications, communication and protection of cultural
heritage Registration certificate Pl No. FS 77-83630 dated
July 26, 2022

By decision of the Higher Attestation Commission, the journal is
included in the List of leading peer-reviewed scientific journals and
publications in which the main scientific results can be published
dissertations for the degree of candidate and doctor of science
in the development mineral deposits and geosciences

The journal is included in the Abstract Journal and Databases of
VINITI and in the Russian science citation index Information about
the journal is published annually in the international reference
system in the periodicals and continuing editions of Ulrich's
Periodicals Directory

Subscription index of the publication in the Ural-Press catalog, in
the unified catalog ARZI «Press of Russia» — 88016
During the year, you can subscribe to the journal directly
in the editorial office

For the accuracy of the information provided and the content
of data not subject to open publications are the responsibility of
the authors

When reprinting a link to the journal
«Mine Surveying and Subsoil Use» required

The magazine was printed in the printing house «CLUB PRINT»
phone: +7(495) 669 5009

24003

2
778 >

© Publishing House Minerals Management
and Mining Sciences, LLC

ISSN 2079-333
9 7‘72079 333

EDITOR-IN-CHIEF
Yuri V. Dmitrak - Dr. Sci. (Eng.), Prof., Head of the Department of Modeling and Management Mining
Systems, Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russian
Federation
EDITORIAL BOARD

Alexander A. Baryakh - Academician of the RAS, Dr. Sci. (Eng.), Prof., Head of the scientific direction
Mining Sciences of the center, Mining Institute, Ural Branch, RAS, Perm, Russian Federation
Vladimir 1. Golik - Dr. Sci. (Eng.), Prof., Professor of the Mining Department, North-Caucasian Institute
of Mining and Metallurgy (State Technological University), Viadikavkaz, Russian Federation
Victor A. Gordeev - Dr. Sci. (Eng.), Prof., Department of Cadastre and Geoengineering of Kuban
State Technological University, Member of the Central Council of the Union of Surveyors of Russia,
Krasnodar, Russian Federation
Victor V. Gritskov - Vice-President of the Union of Surveyors of Russia, Moscow, Russian Federation
Valery N. Zakharov - Academician of the RAS, Dr. Sci. (Eng.), Prof., Director, Institute of Comprehensive
Exploitation of Mineral Resources RAS, Moscow, Russian Federation
David R. Kaplunov - Corresponding Member of the RAS, Dr. Sci. (Eng.), Prof., Scientific Director of
the Department of Design Theory and Geotechnology of Integrated Subsoil Development, Institute of
Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russian Federation
Nikolay M. Kachurin — Dr. Sci. (Eng.), Prof., Head of the Department of Geotechnologies and
Construction of Underground Structures, Tula State University, Tula, Russian Federation
Roman V. Klyuev — Dr. Sci. (Eng.), Prof., Head of Department Power Supply of Industrial Enterprises,
North-Caucasian Institute of Mining and Metallurgy (State Technological University), Vladikavkaz,
Russian Federation
Nikolay V. Miletenko - Dr. Sci. (Geol. Mineral.), Prof., Scientific Secretary of the Scientific and Technical
Council, Ministry of Natural Resources and Environment of the Russian Federation, Moscow, Russian
Federation
Ivan A. Pytalev — Dr. Sci. (Eng.), Director of the Institute of Mining and Transport, Nosov Marnitogorsk
State Technical University, Magnitogorsk, Russian Federation
Kliment N. Trubetskoy — Academician of the RAS, Dr. Sci. (Eng.), Prof., Advisor to the Presidium of the
RAS, Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russian Federation
Maxim A. Tylenev — Cand. Sci. (Eng.), Ass. Prof., Head of the Department of Open-pit Mining, T.F.
Gorbachev State Technical University, Kemerovo, Russian Federation
Valentin A. Chanturia - Academician of the RAS, Dr. Sci. (Eng.), Prof., Scientific Director of the
Department of Problems of complex extraction of mineral components from natural and man-made
raw materials, Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russian
Federation

INTERNATIONAL EDITORIAL BOARD
Slobodan B. Vuji¢ - Professor, Dr. Sci., Full member of the Academy of Engineering Sciences of Serbia,
Belgrade, Serbia
Yousef Ghorbani — Ph.D., Professor in Materials Chemistry and Bio-Hydrometallurgy, School of
Natural Science, College of Health and Science, University of Lincoln, United Kingdom
Carsten Drebenstedt - Professor, Dr. Sci., Chair Surface Mining, Technical University Mining Academy
Freiberg, Germany
Julius D. Kaplunov - Professor, Dr. Sci. in Theoretical Solid Mechanics, School of Computer Science
and Mathematics, Keele University, United Kingdom
Alexander A. Osokin - Dr. Sci., Geotechnical Engineer, Golden Grove, Operations Pty Ltd, 29Metals,
Western Australia
Nurlan B. Ryspanov - Dr. Sci. (Eng.), President of the National Academy of Mining Sciences of
Kazakhstan, President of the Kazakhstan Mining Union, Kazakhstan
Leting Huang — Professor, Dr. Sci., China University of Mining and Technology, Chair of the International
Society for Mine Surveying, China
Vo Trong Hung - Professor, Dr. Sci., Faculty for Construction, Department
for Underground and Mines Construction, Hanoi University of Minnig and Geology, Vietnam
Michal Cehlar - Dr. Sci. (Eng.), Prof., Dean, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Technical University of Kosice, Slovakia
Ishimbay K. Chunuev — PhD in Technical Sciences, President of the Kyrgyz Mining Association and
Surveying, Member of the Board of the Eurasian Society of Experts of Subsoil Users, Kyrgyz State
Technical University named after I. Razzakov, Kyrgyzstan
Baris Erbas - Professor, Dr. Sci., Department of Mathematics, Eskisehir Technical University, Turkey

EDITORIAL COUNCIL

Igor 1. Ainbinder - Dr. Sci. (Eng.), Prof., Chief Researcher of the Department of Design Theory and
Geotechnology of Integrated Subsoil Development, Institute of Comprehensive Exploitation of Mineral
Resources RAS, Moscow, Russian Federation
Alexander A. Dobrynin - Cand. Sci. (Eng.), Senior Researcher at the Department of Geomechanics
and Rock Destruction, Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow,
Russian Federation
Gennady V. Kalabin - Dr. Sci. (Eng.), Prof., Chief Researcher of the Department of Mountain Ecology,
Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russian Federation
Sergey B. Kulibaba - Dr. Sci. (Eng.), Prof., Leading Researcher Laboratory of Multiphase processes
in rock formations during field development, Institute of Comprehensive Exploitation of Mineral
Resources RAS, Moscow, Russian Federation
Farit K. Nizametdinov - Dr. Sci. (Eng.), Prof., Head of the Department of Surveying and Geodesy,
Abylkas Saginov Karaganda Technical University, Karaganda, Kazakhstan
Mikhail B. Nosyrev - Dr. Sci. (Eng.), Prof., Department of Computer Science, Ural State Mining
University, Ekaterinburg, Russian Federation
Vladimir N. Odintsev - Dr. Sci. (Eng.), Leading researcher at the Center for Problems of Methane and
Gas Dynamic Phenomena of Coal and Ore Deposits, Institute of Comprehensive Exploitation of Mineral
Resources RAS, Moscow, Russian Federation
Alexey A. Khoreshok — Dr. Sci. (Eng.), Prof., Scientific Director of the Mining Institute, T.F. Gorbachev
State Technical University, Kemerovo, Russian Federation
Yongjun Yang - Ass. Professor, School of Environment Science and Spatial Informatics, China
University of Mining and Technology, China

2 Mapkweiigepusa n Hegpononb30Batne Ne5(133), ceHrabpb-okTa6ps 2024 r.



COAEP)XXAHUE

WTOTY HAYYHBIX KOH®EPEHIINI

Pemrenne MexnyHaponHoit KoHGepeHINM « MHHOBAaIIMOHHBIE
MPOLECChl 00OralieHUs U IITyOOKOM rmepepadboTKu
PEIKOMETAUTMYECKOTO U TOPHO-XUMUYECKOTO ChIPhsI

U KOMITJIEKCHBIX PYJI IIBETHBIX U YEPHBIX METAJITIOB»
(«ITnakcuHckue yreHust — 2024»)

BsiuecnaBy Hukonaesuuy KanmbikoBy — 85 et
TEOTEXHOJIOI'A

B. JI. fIkoenes, B. /I. Kanmemupos, A. M. fkosaes, P. C. Tumos
MeToauKa OLIEHKH T€0JIOTUIEeCKUX 0a3 JaHHbBIX

C 1IeJTbIO paiOHUPOBAHMS B Kaphepe TEXHOJOTMUECKIX TUITOB
U COPTOB Py

B. U. lToauk, A. C. Boickpebeney, P. U. Mupeanues,
K.K. Myayxoe, B. H. Xemaecypos

HarmpasyieHusi MOIepHU3AINY TEXHOJIOTUA
MOJA3EMHO 100bIYU PY/I

A. A. Kpasuos, B. A. Ampywkesuu
00630p COBPEMEHHOTO MPUMEHEHHSI THAPOTEXHOJIOTMHI
[P JOOBIYE YIS

B. T. Xyne
K KoHI1Ienmu coBepilieHCTBOBaHUS MIOA3EMHO pa3paboTKu
MECTOPOKACHUI CIIOXHOM CTPYKTYPbI ¢ OETOHHOM 3aKIaJaKOMi

NHO®OPMALIMOHHBIE TEXHOJIOIT'UN

U. B. Apmemos, M. b. Hocbipes
TexHonorust LMMPOBBIX TBOMHUKOB U €€ TPUMEHEHUE B
TOPHOJ00BIBAIOILEN TPOMBILIIEHHOCTH

OBOTAIIIEHUE 1 ITEPEPABOTKA
ITOJIE3HBIX NCKOITAEMBIX

B. A. Hoduc, C. O. Ouepemsana

WccnenoBanue BIUsHUS yIBTPA3BYKOBOTO BO3ICHCTBUS
Ha KUHETHUKY TIpoliecca 6aKTepraaTbHO-XUMUUIECKOTO
BbILLEJIAYMBAHUSI METAJIOB

P. C. Bonuaun, B. A. Hoouc
KackanHast peakTopHasi ycCTaHOBKa JU1s1 OaKTepuaabHO-
XMMHUYECKOTO BBILIEIaYMBAHUS PYI

C. O. Ouepemsana

OnTuMu3anys MUTaTeIbHOM Cpebl 1T KyJIbTUBUPOBAHUS B
eKep-nHKy0aTope aBTOXTOHHOW CMEIIaHHOU KYJIBTYPHI,
BBIZICJICHHOM C OKUCICHHOM pynbl MecTopoxaeHus [lanya

TEOPETUYECKHUE OCHOBBLI ITPOEKTUPOBAHUA
TOPHOTEXHUYECKUX CUCTEM

C. U. Pomun, A. Jlenen, A. C. [oopos

OLeHKa HaJeXXHOCTY ITPOEKTHBIX PELIEHUI IIPY OIpeaeIeHUN
MapaMeTpoB U MoKa3areseil OTKPbITOU pa3paboTKu
MECTOPOXICHUA

ITPABOBBIE BOITPOCHI

HEJAPOIIOJIb3OBAHUA

M. B. llucapenxo, B. B. Axcenos, C. B. Illakaeun

CoBeplIeHCTBOBAHUE CXeMbl MCYMCICHUS HATOTa
Ha J00bIvy YIS

12

21

26

34

38

44

49

55

60

67

RESULTS OF SCIENTIFIC CONFERENCES

Decision of the International Conference «Innovative processes
of enrichment and deep processing of rare metal and mining
chemical raw materials and complex ores of non—ferrous and
ferrous metals» («Plaksin readings — 2024»)

Vyacheslav Nikolaevich Kalmykov is 85 years old
GEOTECHNOLOGY

V. L. Yakovlev, V. D. Kantemirov, A. M. Yakovlev, R. S. Titov
Methodology for evaluating geological databases

for the purpose of zoning technological types and grades of ores
in open-pits

V. I. Golik, A. S. Vyskrebenets, R. I. Mirgaliev,

K. K. Mulukhov, V. N. Khetagurov

Directions of modernization of underground ore mining
technologies

A. A. Kravtsov, V. A. Atrushkevich

Review of modern application of hydraulic technology

in coal mining

V. T. Hung

Some aspects of improving underground mining deposits of
complex structure with a concrete filling

INFORMATION TECHNOLOGY

1. V. Artemov, M. B. Nosyrev

The digital twin technology and its application for mining
industry

ENRICHMENT AND PROCESSING OF MINERALS

V. A. lodis, S. O. Ocheretyana
Study of the influence of ultrasonic influenceon the kinetics of
the process of bacterial-chemical leaching of metals

R. S. Vopilin, V. A. lodis
Cascade reactor plant for bacterial-chemical leaching ore

S. O. Ocheretyana

Optimization of nutrient medium for cultivation in a shaker
incubator of an autochthonous mixed culture isolated from
oxidized ore of the Shanuch deposit

THEORETICAL FOUNDATIONS OF MINING
ENGINEERING SYSTEMS DESIGN

S. 1. Fomin, A. Lelen, A. S. Govorov
Project decisions reliability assessment of definition opencast
mining parameters and indicators

LEGAL ISSUES OF MINERAL RESOURCES
MANAGEMENT

M. V. Pisarenko, V. V. Aksenov, S. V. Shaklein
Conceptual approaches to taxation coal mining

Mine Surveying and Subsurface Use N25(133), september-october 2024 3



TEOMEXAHWKA, PASPYIIIEHUE 'OPHBIX ITOPO/]

U. B. Koprees, An. A. laaumovsnos,

B. U. Muwnes, E. H. Kazapuna

DpdexTuBHOCTD TpUMEHEHUS AeIarpupyIolero coctaBa
IUTSL APOOJIEHUST HerabapUTHBIX KYCKOB ITOPOIBI TOPHOI MACCHI

b. B. Xoxnoe
K ouenke ycnoBuit 3¢(hheKTUBHOCTU YIIPOUHEHUS
0OBOJHEHHBIX MTOPOLL

b. b. Jlyeanuyes, A. U. Yaexun, IO. B. Typyk,

E. A. Ipesuesa, H. b. Agponuna

[MpumMeHeHnue IByXypOBHEBOI aHKEPHOU KPEM B BHIEMOYHBIX
BbIpabOTKaX Ha OOJIbLIUX [JTyOUHAX

M. C. Jlenemioxa, C. /. Ayvinsax, M. B. Cunuya
MOHUTOPUHT IePOpMAaIIMOHHBIX ITPOIIECCOB TOPHBIX TTOPOI B
ycinoBusX [peMsSYnHCKOTO MECTOPOXKICHUS KATMMHBIX COIEi

OKOJIOI'uAa

10. I1. Iaauenko

BausiHue cTpyKTyphl HapyIIEHHBIX 36MeJIb Ha 9KOJOTUYECKUE
MOCJIEICTBUST HEAPOIIOIb30BaHUS TIPU Pa3pabOTKe PYIHBIX
MECTOPOXIECHUI

A. Amun babamynoe, O. Adxucaiiu Adedaiio
MOHUTOPUHT OKPYXaIOIel cpellbl B TTPOMBIIIJICHHBIX 30HaX
3ananHoii Abpuku

MAPKIITEHJIEPCKOE 1 TEOJIOTUYECKOE
OBECITEYEHUE I'OPHBIX PABOT

P. E. Jlesumun, C. E. Axcenos, H. C. Yavsanxun,

A. I1. Tepewonok

Teone3nueckuit MOHUTOPUHT AehOpMaIIii HaI3eMHBIX
TPYOOIIPOBOIOB MPY UCIIOIb30BAHUM OECITMIOTHBIX
JIeTAaTe/IbHBIX alllIapaToB B TPYIHOMIOCTYITHBIX
APKTUIECKUX pailoHax

C. I0. Hosoxcenun, E. A. Borowuna, A. B. Mapxyc
[IporHo3Hast oueHKa cABMXXKEHUI 1 fedopMalimii Kapbepa
KPUBOJMHEIHOI (hOpMBI

T'OPHBIE MAIIMHBI 1 OOPYJIOBAHUE

B. Anuwenxo

OnpenefieHre TOCTUXKMMbBIX pabouMX mapaMeTpoB
KOHBEHEPHBIX CHCTEM IIOa4Yu TPYO It OeCTpallHEMHOTO
TpyOOIIPOBOAHOTO CTPOUTENBCTBA U CKBAXKMHHOM JOOBIYN
OJIE3HBIX UCKOIMAaeMBbIX

HEKPOJIOT'H

[Mamstu I B. Opnosa

75

85

89

95

100

105

114

120

130

136

GEOMECHANICS, ROCK DESTRUCTION

1. V. Korneev, Al. A. Galimyanov,

V. 1. Mishnev, E. N. Kazarina

The effectiveness of using a deflagrating compound for crushing
oversized pieces of rock

B. V. Khokhlov

To assess the conditions for the effectiveness of hardening
watered rocks

B. B. Lugancev, A. I. Chavkin, J. V. Turuk, E. A. Grevtseva,
N. B. Afonina

The use of two-level anchorage in excavation workings

at great depths

D. S. Lepetyukha, S. D. Yatsynyak, 1. V. Sinitsa
Monitoring deformation processes of rocks in the
Gremyachinskoe potassium salts deposit

ECOLOGY

Yu. P. Galchenko

The influence of the disturbed land structure on the
environmental consequences of subsurface use in the
development of ore deposits

A. Ameen Babatunde, O. Ajayi Adedayo

Environmental monitoring in industrial zones of West Africa

SURVEYING AND GEOLOGICAL SUPPORT

OF MINING OPERATIONS

R. E. Levitin, S. E. Aksenov, N. S. Ulyankin,

A. P. Tereshonok

Geodetic monitoring of deformations of above ground pipelines
using unmanned aerial vehicles in difficultly accessible arctic
areas

S. Yu. Novozhenin, E. A. Voloshina, A. V. Markus
Predictive assessment of displacements and deformations of a
curvilinear quarry

MINING MACHINERY AND EQUIPMENT

V. Anishchenko
Defining working parameters of conveyor-type pipe feeding
systems for trenchless pipeline installation and mining

NECROLOGY
In memory of G. V. Orlov

Mapkweiigepusa n Hegpononb30Batne Ne5(133), ceHrabpb-okTa6ps 2024 r.



	cf14e74adc166f02169d0d3a10d4772ee1dc8c4073ccdbef5233b42f95295dce.pdf

