1992 —— TEOPUSA U ITPAKTUKA I'OPHbIX HAYK —— 2026

TEMbI HOMEPA:

» leoskonorug
P leotexHonorus

» lopHonpoMbILLNEHHas reonorus,
ropHas reodusmka

» lopHble MallKWHbI

» TexHocdepHas 6e3onacHOCTb
B FOPHOM MPOMbILLJIEHHOCTU

» OpraHusaumns NpomnsBoacTBa
W yrnpas/ieHne B rOpHOM aefe

BbIMYCKAETCS U3DATENNbCTBOM «TOPHAA KHUTA» MPU NOAAEPXKE:

Cunbupckow yronbHoOM 3HepreTM4eckon KoMMaHuu, @ CY3K

CHBHPCKAR YTONLHAS
SHEPTETANECKAR KOMMAWHS

MHBECTMHMOHHOFO d)OH,qa rnoaaep>XKu ropHoro KHuromsgaHus, i %ﬁ
npoekt TMAB-3708-2026 RS



TOPHBI I/IHd)OPMAI_[I/IOHHO-AHAJ'II/‘IJTI/ILIECKHﬁ BIO/IVIETEHDb
(HAYYHO-TEXHUYECKUU JKYPHAJI)

PEOAKUWOHHASA KONNErUA

naBHbIN pepakTOp
B.H. 3AXAPOB

- akagemwuk PAH, a.1.H., npod.,
MMKOH PAH, Mockea

3aM. rnaBHoro peaakTopa

B.A. BUHHMKOB

- 0.0.-M.H., npod.,
HUTY MUCUC, Mocksa

3aM. rnaBHoro peapakTopa

H.A.TONYBLIOB

YneHb! peakonnerumn
M.b. ABOEEB

B.B. ATA®OOHOB
C.B. ANIEKCEEB
A.B. AHLIN®EPOB

C.1. APBY30B
C.B. BAJIOBLIEB

A.A. BAPAX

C.N. BAXAEBA
B.1. BANOB

B.A. TAJIKUH
B.N. TAJIKMH

A.A.TNYXOB
B.A. EPEMEHKO

AB.XKABUH
H.B. XXYPABNEBA

A.B. 3ATOHCKUNH
1.B. 3bIPAHOB
H.O. KAIEANHA
[.P. KAMNYHOB
M. KOPLLYHOB
M.N. KPABYYK
E.1O0. KY/IMKOBA

M.B. KYPJIEHA

A.A. NTABPUHEHKO
A.B. NAXOMCKMIA

B.B. MOPO30B

- pyKoBoauTeNb paboueit rpynbi
"'MAB, u3a-Bo «lopHast KHura»,
Mockga

- [L.T.H., npod., 3a6l'Y, Yura

- A.TH., npod.,
HUTY MUCUC, Mocksa

- [.M-M.H., MIHCTUTYT 3eMHOW KOpbl
CO PAH, UpkyTck

- uneH-kopp. PAH, o.T.H., npod.,
PAHUMMW, OoHeuk

- A.r-M.H., npod., Tomckui MY, Tomck

- A.T.H., JOLEHT,
HUTY MUCUC, Mockea
- akagemuk PAH, o.T.H., npod., Mepmb
- A.T.H., npod., Ky3['TY, Kemeposo
- A.F-M.H., HayYHbI KOHCY/IbTaHT,
MucTutyT KapnuHckoro,
Cankr-Tetepbypr
- A.T.H., npod., HUMAOTP, YenabuHck
- A.T.H., npod.,
HUTY MUCUC, Mockea
- A.T.H., PAHUMW, DoHeux
- [A.TH., npod.,
HUTY MUCUC, Mocksa
- A.T.H., npod., Tynsckui I'Y, Tyna
- [0.T.H., 3anagHo-Cubupckuit ucnbi-
TaTenbHbIN LeHTp, HoBoky3HeLk
- O.T.H., npod., MTHUMY,
BepesHukoBckuit punman
A.T.H., npod., MNTU (©) CBOY
r. MupHbIv
- A.T.H., npod.,
HUTY MUCUC, Mocksa
- unen-kopp. PAH, o.T.H., npod.,
MMNKOH PAH, Mockea
- A.T.H., npod., CMY, FopHbii
yHuepcuTet, CaHkT-leTepbypr
- [L.T.H., YensabuHckuii d-n
nra YpO PAH
- [L.TH., npod.,
HUTY MUCUC, Mocksa
- akagemuk PAH, a.T.H., npod.,
UrO wm. H.A. Yunakana
CO PAH, Hosocwmbupck
- A.T.H., npod., MMMKOH PAH,
Mocksa
- A.T.H., npod.,
HUTY MUCUC, Mocksa
- A.T.H., npod.,
HUTY MUCUC, Mocksa

N.A.HA3APOBA -
A.B. HACTABKMH -
C.H. NOOOBPAXNMH -
A.B.MONAKOB -
M.10. PACCKA3OB -
C.5. POMAHYEHKO -
A.l. CEKMCOB -
r.n.CMoorPoBA -
CA.CUMITIOTUH -
0.B. CKOMWUHLEBA -
1.0. TEMKWH -
A.B. LLNANWH -

N.B. WYMWUNOBA -
O.H. WYPbITUH -

CA.IMWTENH -

A.0.-M.H., UTO um. H.A. YnHakana
CO PAH, HoBocubupck

K..-M.H., goueHT, Oy,
PocToB-Ha-[loHy

A.T.H., PoctexHagzop, Mockea
0.T.H., yneH ATH, koMmnaHua
«DKCMepTM3a NPOMbILLNEHHOM
6e3onacHocTM», MockBsa
unen-kopp. PAH, a.T.H., npod.,
A ABO PAH, Xa6aposck
A.T.H., poueHT, BHUUMO, Mockea
b.T.H., npod., 3a6lY, Yuta

4.T.H., npod., 3a6lY, Yura

K.T.H., CY2K, MockBsa

A.T.H., npod.,

HUTY MUCUC, Mocksa

A.T.H., npod.,

HUTY MUCUC, Mocksa

K.T.H., ITIKOH PAH, Mocksa
O.T.H., npod., 3a6lY, Yura

A.T.H., npod.,

FOPI MY (HMW) um. M.N. Mnarosa,
HoBouepkacck

B.T.H., npod.,

HUTY MUCUC, Mockea

MEXAYHAPOOHbIN PEABAKLIMOHHbINA COBET

®.M. BOPOONY -

K. OPEBEHLUTEAT -

M. LYBUHCKM -
B.Jl. CABATOPOBA -
M.B. UbIBYIEHKO -
MAH ULIAH -
C.BYMMY -
M. IOEPOKA -
M. KOHWUYEK -
C. MPYCEK -
X. CAHYMIPUAH -

M. CALA -

. TOTEB -

M. MAB/OB -

Kapanddckui yHusepeurer,
Benvkobputanus

TexHMYeckoro yHueepcuTeTa
«®paibeprckas ropHas
akagemus», lepMaHus

[naBHbIV yHUBEPCUTET

ropHoro fena, Monblua
YHueepcuteT HeBagbl,
Nac-Berac, CLLUA

Benopycckuit HaumoHanbHbIi
TEXHWUYECKUI YHUBEPCHTET,
Benopyccus

NsioHuHCkmi yHuBepeuTteT, Kutait
lopHblit uHCTUTYT, Cepbus
MULLKONbLKUIA TEXHUYECKMIA
yHuBepcuTeT, Muwwkonbl, Benrpus
MHcTUTYT reoHuku Yewuckon
Akagemun Hayk, OcTpasa, Yexus
LlenTpanbHbii [opHbIv

uHcTUTyT, Katosuue, MonbLua
Magapuackuin NoNUTEXHUYECKUI
yHuBepcuTeT, Magpua, Ucnanus
[opHo-MeTannypruyeckas
Axagemusa uM. CtaHucnasa
Crawwuua B Kpakose, Kpakos,
MonbLua

lopHo-reonorunyeckui
yHuBepcuTeT «CB. MBaH Puncku»,
Codus, bonrapus
lopHo-reonorunyeckui
yHuBepcuTeT «CB. MBaH Puncku»,
Codus, bonrapus



XypHan ocHoBaH B 1992 r. ISSN 0236-1493

TOPHbIN

MHOOPMALIMOHHO-
AHAJINTUYECKUIA
BIOJUIETEHD

(HAYYHO-TEXHUYECKUW XXYPHA)

MINING INFORMATIONAL
AND ANALYTICAL
BULLETIN

(SCIENTIFIC AND TECHNICAL JOURNAL)

/\ WSBATENLCTBO 2 02 6
= «[TOPHAA KHUT'A»




The journal has been published since 1992

ISSN 0236-1493

MINING INFORMATIONAL
AND ANALYTICAL BULLETIN

(SCIENTIFIC AND TECHNICAL JOURNAL)

With assistance of the Publishing house «Mining book», Investment support Fund mining publishing

CHIEF EDITOR

V.N. ZAKHAROV - Academician of the RAS,

Dr. Sci. (Eng.), Prof., Institute of Comprehensive Exploitation

of Mineral Resources RAS, Moscow, Russia

DEPUTY CHIEF EDITOR

V.A. VINNIKOV - Dr. Sci. (Phys. Mathem.), Prof.,

NUST MISIS, Moscow, Russia

DEPUTY CHIEF EDITOR

N.A. GOLUBTSOV - Publishing house «Mining book», Moscow, Russia
EDITORIAL BOARD

V.V. AGAFONOQV - Dr. Sci. (Eng.), Prof.,NUST MISIS, Moscow, Russia
S.V. ALEKSEEV - Dr. Sci. (Geol. Mineral.),

Institute of the Earth's Crust, Siberian Branch, RAS, Irkutsk, Russia
A.V. ANTSIFERQOV - Corresp. Member of the RAS, Dr. Sci. (Eng.),
Prof., Republican Academic Research and Design Institute of Mining
Geology, Geomechanics, Geophysics and Mine Surveying, Donetsk
S.I. ARBUZOQV - Dr. Sci. (Geol. Mineral.), Prof.,

Tomsk Polytechnic University, Tomsk, Russia

P.B. AVDEEV - Dr. Sci. (Eng.), Prof.,

Transbaikal State University, Chita, Russia

S.P. BAKHAEVA - Dr. Sci. (Eng.), Prof.,

Kuzbass State Technical University, Kemerovo, Russia

S.V. BALOVTSEV - Dr. Sci. (Eng.), Assistant Prof.,

NUST MISIS, Moscow, Russia

A.A. BARYAKH - Academician of the RAS, Dr. Sci. (Eng.), Prof.,
Mining Institute, Ural Branch, RAS, Perm, Russia

S.A. EPSHTEIN - Dr. Sci. (Eng.), Prof., NUST MISIS, Moscow, Russia
V.A. EREMENKO - Dr. Sci. (Eng.), Prof.,

NUST MISIS, Moscow, Russia

V.A. GALKIN - Dr. Sci. (Eng.), Prof., Research and Design Institute
for Open Pit Mining, Chelyabinsk, Russia

V.I. GALKIN - Dr. Sci. (Eng.), Prof., NUST MISIS, Moscow, Russia
A.A. GLUKHOV - Dr Sci., RANIMI, Donetsk

N.O. KALEDINA - Dr. Sci. (Eng.), Prof.,

NUST MISIS, Moscow, Russia

D.R. KAPLUNOV - Corresp. Member of the RAS,

Dr. Sci. (Eng.), Prof., Institute of Comprehensive Exploitation

of Mineral Resources RAS, Moscow, Russia

G.l. KORSHUNOV - Dr. Sci. (Eng.), Prof.,

Saint-Petersburg Mining University, Saint-Petersburg, Russia

I.L. KRAVCHUK - Dr. Sci. (Eng.), Chelyabinsk branch

Mining Institute, Ural Branch, RAS, Chelyabinsk, Russia

E.Yu. KULIKOVA - Dr. Sci. (Eng.), Prof.,

NUST MISIS, Moscow, Russia

M.V. KURLENYA - Academician of the RAS, N.A. Chinakal
Institute of Mining, Siberian Branch, RAS, Novosibirsk, Russia

A.A. LAVRINENKO - Dr. Sci. (Eng.), Prof., Institute of Comprehen-
sive Exploitation of Mineral Resources RAS, Moscow, Russia

A.V. LYAKHOMSKY - Dr. Sci. (Eng.), Prof.,

NUST MISIS, Moscow, Russia

V.M. MOROZOV - Dr. Sci. (Eng.), Prof., NUST MISIS, Moscow, Russia
A.V. NASTAVKIN - Cand. Sci. (Geol. Mineral.), Assistant Prof., Head
of Department, Southern Federal University, Rostov-on-Don, Russia

L.A. NAZAROVA - Dr. Sci. (Phys. Mathem.), N.A. Chinakal Institute
of Mining, Siberian Branch, RAS, Novosibirsk, Russia

S.N. PODOBRAZHIN - Dr. Sci. (Eng.), Russia Federal Service for
Ecological, Technological and Nuclear Supervision, Moscow, Russia
A.V. POLYAKOQV - Dr. Sci. (Eng.), Prof.,

Industrial Safety Expertise JSC, Tula, Russia

I.Yu. RASSKAZQV - Corresp. Member of the RAS, Dr. Sci. (Eng.),
Prof., Institute of Mining, Far East Branch, RAS, Khabarovsk, Russia
S.B. ROMANCHENKO - Dr. Sci. (Eng.), Assistant Prof.,
EMERCOM of Russia, Moscow, Russia

A.G. SEKISOV - Dr. Sci. (Eng.), Prof.,

Transbaikal State University, Chita, Russia

A.V. SHLYAPIN - Cand. Sci. (Eng.), Institute of Comprehensive
Exploitation of Mineral Resources RAS, Moscow, Russia

L.V. SHUMILOVA - Dr. Sci. (Eng.), Prof.,

Transbaikal State University, Chita, Russia

D.N. SHURYGIN - Dr. Sci. (Eng.), Prof., Platov South-Russian
State Polytechnic University, Novocherkassk, Russia

G.P. SIDOROVA - Dr. Sci. (Eng.), Prof.,

Transbaikal State University, Chita, Russia

S.A. SILYUTIN - Cand. Sci. (Eng.), SUEK, Moscow, Russia

0.V. SKOPINTSEVA - Dr. Sci. (Eng.), Prof.,

NUST MISIS, Moscow, Russia

1.0. TEMKIN - Dr. Sci. (Eng.), Prof., NUST MISIS, Moscow, Russia
V.I. VYALOQV - Dr. Sci. (Geol. Mineral.), Scient. Consultant,
All-Russian Geological Research Institute of A.P. Karpinsky,
Saint-Petersburg, Russia

A.V. ZATONSKY - Dr. Sci. (Eng.), Professor of the Russian Academy
of Natural Sciences, Berezniki Division of the Perm National
Research Polytechnic University, Berezniki, Russia

A.B. ZHABIN - Dr. Sci. (Eng.), Prof., Tula State University, Tula, Russia
N.V. ZHURAVLEVA - Dr. Sci. (Eng.),

West-Siberian Test Operations Center, Novokuznetsk, Russia

I.V. ZYRIANOV - Dr. Sci. (Eng.), Prof., Miry Polytechnic Institute,
Branch of Ammosov North-Eastern Federal University, Mirny, Russia

INTERNATIONAL EDITORIAL BOARD

F. BORODICH - University of Cardiff, United Kingdom

C. DREBENSTEDT - Technical University Bergakademie Freiberg,
Germany

J. DUBINSKY - Central Mining Institute, Poland

V. SAVATOROVA - University of Nevada, Las Vegas, USA

P. TSYBULENKO - Belarus National Technical University, Belarus
PAN YISHAN - Liaoning University, China

S. VUJIC - Rudarski institut, Belgrade, Serbia

M. DOBROKA - University of Miskolc, Miskolc, Hungary

P. KONICEK - The Czech Academy of Sciences,

Institute of Geonics Studentska, Ostrava, Czech Republic

S. PRUSEK - Central mining institute, Katowice, Poland

José A. SANCHIDRIAN - Universidad Politécnica de Madrid,
Madrid, Spain

M. CALA - Akademia Gdrniczo-Hutnicza im. Stanistawa Staszica
w Krakowie, Krakow, Poland

L. TOTEV - University of Mining and Geology St Ivan Rislki, Sofia
P. PAVLOV - University of Mining and Geology St Ivan Rislki, Sofia

Publishing house «Mining book»

Actual address: Russia, Moscow, Leninskiy prospect, 6, build.7 of. 3

Phone: +7 (499) 236-15-01, +7 (495) 737-32-64

E-mail: info@gornaya-kniga.ru, Internet: www.GIAB-online.ru

PUBLISHING HOUSE
«MINING BOOK»

JAN

=

No 3 - 2026



