MIHICTEPCTBO OCBITU I HAYKHW YKPATHH

JEPKABHUIA BULLIUI HABYAJIbHUM 3AKJIAJL
«JJOHEbKH HAIIIOHAJIbHAM TEXHIYHUHA YHIBEPCUTET»

BICTI

JOHENBKOI'O I'MTPHUYOI'O IHCTUTYTY

BceykpaiHCcbKHiT HAYKOBO-TEeXHIYHHH KypPHAJI

Buxoauth 2 pa3u Ha pik

3acHoBanuii y sunHi 1995 poky

1 (46)’ 2020

IMoxposcrk-2020



B oxypHami ImyOmiKylOTbCS HAayKOBI CTAaTTi 3a pe3ylbTaTaMU JOCIHI/DKEHb i po3po0OK B ramy3i TexHIYHHX Hayk. JKypHan
pO3paxoBaHMil Ha HAYKOBHUX CIIBPOOITHHKIB, iH)XCHEPHO-TEXHIYHHX POOITHUKIB HIiJNPUEMCTB, IPOSKTHHUX OpraHi3aliil, HABYAIBHUX Ta
HAYKOBO-IOCIIIHUX IHCTUTYTIB, JIOKTOPAHTIB Ta aCIlipaHTIB.

3acHOBHMK Ta BuaaBelb — JIOHEIbKHI HAlliOHAIBHUN TEXHIYHUIN YHIBEPCUTET

TI'onoBumii pepakrop: C.B. Iloxkomaes, n-p TexH. Hayk, npod. ([IABH3 «J/loHenpkuil HaioHaNbHHN TEXHIUYHMII YHIBepcHTET»,
M. [TokpoBchk, YkpaiHa).

3acrynHuk royioBuoro peaakropa: C.I'. Herpiii, kana. Texd. Hayk, gou. (JIBH3 «JloHeubkuii Hal[iOHATbHUN TEXHIYHUN YHIBEPCHUTETY,
M. [TokpoBchk, YkpaiHa).

BinnoBinanbumii cexperap: JI.A. Yenira, kana. Texs. Hayk (JIBH3 «/loHeupkuii HaioHaabHUIl TEXHIYHUH yHiBepcuTeT», M. IIOKpOBCBK,
VYkpaina)

AuriiomoBHuii pegakrop: M.M. Kabaneup, a-p. nex. Hayk, pou. (ABH3 «/loHeupkuil Hal[iOHANbHHUI TEXHIYHHH YHIBEPCHTETY,
M. [ToxpoBchk, YkpaiHa).

Misknapoana penakumiiina xoserisi: R M Bhattacharjee, Professor (Indian Institute of Technology, Dhanbad Jharkhand, India); Nestor
Oszczypko, Professor, Dr of Sciences (Institute of Geological Sciences Jagellonian University, Krakow, Poland); Jozef Parchanski, Prof. Dr.-
Ing., Dr.h.c. (Politechnika Slaska, Gliwice, Poland); Andrzej Solecki, Professor, Dr of Sciences (Institute of Geological Sciences Wroclaw
University, Wroclaw, Poland); Upendra Kumar Singh, Professor (Indian Institute of Technology, Dhanbad Jharkhand, India).

HauionanbHa penakuiiina kogeris: O.B. AragponoB, n-p TexH. Hayk, c.H.c. (IIpAT «JloHeupkcranb», M. ITOKpoBchK, YKpaiHa),
C.M. AnexcanapoB, A-p TexH. Hayk, npod. (JIBH3 «JloHenpknii HarioHalbHUH TeXHIYHHN YHiBepcHTeT», M. IIoKpoBChK, YKpaiHa);
B.I. Anboxin, a-p reosor. Hayk, jgou. (IABH3 «/loHelpkuii HalliOHANBHUN TEXHIUHWN YHiBepcuTeT», M. IIOKpOBCBK, YKpaiHa);
B.B. Bonibpyx, n-p TexH. Hayk, npod. (Hamionansuuit yHiBepcuter «JIpBiBchbka momitexHika», M. JIbBiB, Ykpaina); .M. ByOHsk, kaHz. Teo.
Hayk, nou. (Hamiomansuuit yHiBepcureT «JIpBiBcbKka momiTexHika», M. JIbBiB, Ykpaina); O.B. BoBua, n-p TexH. Hayk, mpod. (IABH3
«JloHeupKkuil HalllOHATBHUN TEXHIYHUH yHiBepcuTeT», M. [1okpoBcbk, Ykpaina); C.M. anees, n1-p TexH. Hayk., nou. (HTY «/lHinpoBceka
noniTexHika», M. JlHinpo, Ykpaina); B.A. I'muBa, n-p TexH. Hayk, mpod. (Hamionansuuii aBiauiiinuit ynisepcuter, M. Kuis, Ykpaina);
B.B. T'oro, 1-p TexH. Hayk, npod. (JABH3 «/lonelbkuii HallioHaIbHUH TeXHiYHUI yHiBepcuTe™», M. [TokpoBebk, YkpaiHa); 1.O. €dpemos, -
p TexH. Hayk, nou. (ABH3 «/loHelpkuii HallioHanbHUI TeXHIYHMIT yHIBepcuTe™, M. TTokpoBebk, Ykpaina); I.B. lopraHoB, kaH/. TeXH. HayK
(TOB «TET3-IuBect», M. Kuis, Ykpaina); O.E. Kinko, 1-p TexH. Hayk, npod. (JIBH3 «/loHenpkuii HalioHaTbHUI TEXHIYHUH YHIBEPCUTETY,
m. IToxpoBcek, VYkpaina); B.K. Kocrenko n-p texH. Hayk, npod. (JIBH3 «/loHelpkuii HalioHaNbHUHA TEXHIYHUHA YHIBEPCHTET», M.
ITokpoBcek, Ykpaina); B.B. JleBit, a-p TexH. Hayk, npod. (IIpAT «/lonempkcrans», M. ITokpoBebk, Ykpaina); S.0. JIsmok, 1-p ekoHOM.
Hayk, npod. (JABH3 «/loHeupkuii HalioHAIbHUI TEeXHIYHUI yHiIBepcuTeT», M. [IokpoBCcbK, YkpaiHa); A.B. Mep3iikiH, KaHI. TeXH. HayK,
non. (JIBH3 «/loHenbkuid HallioOHaIbHUNA TEXHIYHUN yHiBepcuTeT», M. IlokpoBebk, Ykpaina); C.I1. Minees, n-p TexH. Hayk, npod. (IncrutyT
reotexHiqHol MexaHiku iMm. M.C. [TonsikoBa, M. [Ininpo, Ykpaina); T.O. Herpiii, kauj. Texs. Hayk, nou. (JIBH3 «JloHeupkuii HanioHaabHUI
TEXHIYHMI yHiBepcuTeT», M. [TokpoBebk, Ykpaina); O.10. ITonosa, 1-p ekoHOM. Hayk, npod. (ABH3 «/loHenbkuit HallioHAIBHUN TEXHIYHUI
yHiBepcuTe», M. [TokpoBcbk, Ykpaina); 1.0. CagoBenko, 1-p TexH. Hayk, npod. (HTY «/lninpoBchka nojitextika», M. JJHinpo, Ykpaina);
L.I. Caxno, 1-p TexH. Hayk, npod. (ABH3 «/loHenpkuii HallioHaNbHUI TeXHIYHUI YHiIBepcuTeT», M. [lokpoBchK, Ykpaina); C.B. Cykau, n1-p
TexH. Hayk, jou. (KpemeHuyubkuil HarioHansbHMH yHiBepcuTer iMeHi Muxaina Octporpaacbkoro, M. Kpemenuyk, VYkpaiHa);
O.M. lamienko, a-p TexH. HayK, npod. (HTY «/lninpoBckka nomirexHika», M. JHinpo, Ykpaina).

Texniuni penakropu: A.B. Ilerpenko, P.M. Illenenenko, FO.I. CimonoBa (JIBH3 «/{oHeupkuii HaliOHAIbHUHA TEXHIYHUI YHIBEPCHTET»,
M. [TokpoBchK, YkpaiHa).

JKypnan «Bicmi Joneyvkozo eipuuywoco incmumymyy eHeceno 00 «llepeniky naykosux axosux eudamv YKpainu, 8 SKUX MOJXCYMb
nyonikyeamucs pesyibmamu Oucepmayitinux podim na 3006ymms HAYKOBUX Cmynenie 0OKMopa i KaHouoama HAyK (MexHiuHi HayKu)y,
3ameepOdcenoco piwennam Amecmayitinoi koneeii MOH Yxpainu wooo oisanenocmi cneyianizoeanux eyenux pao, nakaz Ne374 eio 13
bepesns 2017 p.

Kypuan «Bicmi Joneyvkozo 2ipHuuo2o incmumymyy eéHneceHo 0o kameeopii “‘B” “Ilepeniky naykosux (haxosux euddais
Vipainu “, 6 axux mosxcymo nyoniKyeamucs pesyibmamu OUcepmayitiHux pooim na 3000ymms HAyKo8Ux Cmynemie 00Kkmopa i
kanouoama Hayk 3a cneyianonocmamu 184—“I'ipnuymeo” ma 263—“Llusinona besnexa’” (piwenns Amecmayiunoi Konezii
MOH Yxpainu wo0o oisnbnocmi cneyianizosanux gueHux pao, nakaz Ne975 6io 11 aunus 2019 p. Jlic 3 11.07.2019 p.)

XKypnan 3apeectpoBanuii B JlepkaBHOMY KOMITeTi iHpOpMAIiiHOI MONITHKY, TeaedadeHHs Ta palioMOBIeHHS YkpaiHu. CBizouTBo: cepis
KB, Ne7378 Bix 03.06.2003.

EnexTtponna Bepcisi xypHaiy 30epiraerbest y HanionanbHiit Oibmioreri Ykpainu imeni B.I. Bepnancekoro, BHeceHO a0 HauioHaJibHOrO
DEIO3UTAPiI0 aKaaeMiuHUX TekcTiB. JKypHaus iHAEKCYEThCS y 3aranbHOAEpKaBHIM 0a3i naHumx «YKpalHika HayKoBa», a TaKoK Yy
MbKHapomHHX HaykoMmeTpuuHux Oasax mammx: Index Copernicus, Citefactor, International Society for Research Activity (ISRA) Journal
Impact Factor (JIF), International Accreditation and Research Council (IARC), Root Society for Indexing and Impact Factor, Service

(Rootindexing), General Impact Factor (GIF), Academic Resource Index (ResearchBib).
Google Scholar

HauioHanbHa 6ibnioTeka YkpaiHu
[ irweHLilB. |. BepHapgcbkoro P ; Crossref

ISSN 1999-981X © Asmopu cmameit, 2020


https://mon.gov.ua/ua/nauka/nauka/atestaciya-kadriv-vishoyi-kvalifikaciyi/naukovi-fahovi-vidannya
https://mon.gov.ua/ua/nauka/nauka/atestaciya-kadriv-vishoyi-kvalifikaciyi/naukovi-fahovi-vidannya
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=Vdgi
http://nfv.ukrintei.ua/search?nameSearch=%D0%B2%D1%96%D1%81%D1%82%D1%96%20%D0%B4%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE&amp;sortOrder=title&amp;
http://nfv.ukrintei.ua/search?nameSearch=%D0%B2%D1%96%D1%81%D1%82%D1%96%20%D0%B4%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE&amp;sortOrder=title&amp;
https://journals.indexcopernicus.com/search/journal/issue?issueId=all&journalId=50473
https://www.citefactor.org/journal/index/25176
http://www.israjif.org/single.php?did=1999-981X
http://www.israjif.org/single.php?did=1999-981X
http://iarcif.org/index.php/journal_information/show/535/JDMI/1999-981X
https://www.rootindexing.com/journal/journal-of-donetsk-mining-institute--2/
https://www.rootindexing.com/journal/journal-of-donetsk-mining-institute--2/
http://generalimpactfactor.com/jdetails.php?jname=Journal%20of%20Donetsk%20Mining%20Institute
http://journalseeker.researchbib.com/view/issn/1999-981X

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
STATE HIGHER EDUCATIONAL INSTITUTION
“DONETSK NATIONAL TECHNICAL UNIVERSITY”

JOURNAL

OF DONETSK MINING INSTITUTE

Ukrainian scientific and technical journal

Published 2 issues per year

Founded in July, 1995

1 (46)’ 2020

Pokrovsk-2020



The journal publishes research papers on the results of research and development in the field of engineering sciences. The journal is
intended for scientists, engineers and technicians of enterprises, design organizations, educational and research institutions, doctorates and
postgraduates.

Founder and publisher - Donetsk National Technical University

Editor-in-chief: S. Podkopaiev, Dr. Tech. Sci., Prof. (Donetsk National Technical University, Pokrovsk, Ukraine)
Deputy Editor-in-chief: S. Nehrii, PhD. Tech. Sci. (Donetsk National Technical University, Pokrovsk, Ukraine)

Executive Editor: D. Chepiga, PhD. Tech. Sci (Donetsk National Technical University, Pokrovsk, Ukraine).
English language editor: M. Kabanets, Dr. Ped. Sci, Prof. (Donetsk National Technical University, Pokrovsk, Ukraine).

International Editorial Board: R. M. Bhattacharjee, Professor (Indian Institute of Technology, Dhanbad Jharkhand, India); Nestor
Oszczypko, Professor, Dr of Sciences (Institute of Geological Sciences Jagellonian University, Krakow, Poland); Jézef Parchanski, Prof.
Dr.-Ing., Dr.h.c. (Politechnika Slaska, Gliwice, Poland); Andrzej Solecki, Professor, Dr of Sciences (Institute of Geological Sciences
Wroclaw University, Wroclaw, Poland); Upendra Kumar Singh, Professor (Indian Institute of Technology, Dhanbad Jharkhand, India).

National Editorial Board: O. Agafonov, Dr. Econ. Sci., Prof. (PJSC “Donetskstal”, Pokrovsk, Ukraine); S. Aleksandrov, Dr. Tech. Sci.,
Prof. (Donetsk National Technical University, Pokrovsk, Ukraine); V. Alokhin, Dr. Geolog. Sci., Prof. (Donetsk National Technical
University, Pokrovsk, Ukraine); B. Bolibrukh, Dr. Tech. Sci., Prof. (Lviv Polytechnic National University, Lviv, Ukraine); I. Bubniak, Dr.
Geolog. Sci., Prof. (Lviv Polytechnic National University, Lviv, Ukraine); O. Vovna, Dr. Tech. Sci., Prof. (Donetsk National Technical
University, Pokrovsk, Ukraine); S. Hapieiev, PhD. Tech. Sci. (National Technical University Dnipro Polytechnic, Dnipro, Ukraine); V.
Glyva, Dr. Tech. Sci., Prof. (National Aviation University, Kiev, Ukraine); V. Hoho, Dr. Tech. Sci., Prof. (Donetsk National Technical
University, Pokrovsk, Ukraine); I. Yefremov, Dr. Tech. Sci., Prof. (Donetsk National Technical University, Pokrovsk, Ukraine); I.
lIordanov, PhD. Tech. Sci. (LLC “TETZ-Invest”, Kiev, Ukraine); O. Kipko, Dr. Tech. Sci., Prof. (Donetsk National Technical University,
Pokrovsk, Ukraine); V. Kostenko, Dr. Tech. Sci., Prof. (Donetsk National Technical University, Pokrovsk, Ukraine); V. Levit, Dr. Tech.
Sci., Prof. (PJSC “Donetskstal”, Pokrovsk, Ukraine); I. Liashok, Dr. Econ. Sci., Prof. (Donetsk National Technical University, Pokrovsk,
Ukraine); A. Merzlikin, PhD. Tech. Sci (Donetsk National Technical University, Pokrovsk, Ukraine); S. Minieiev, Dr. Tech. Sci., Prof.
(Institute of Geotechnical Mechanics named by N. Poljakov of National Academy of Sciences of Ukraine, Dnipro, Ukraine); T. Nehrii,
PhD. Tech. Sci (Donetsk National Technical University, Pokrovsk, Ukraine); O. Popova, Dr. Econ. Sci., Prof. (Donetsk National Technical
University, Pokrovsk, Ukraine); I. Sadovenko, Dr. Tech. Sci., Prof. (National Technical University Dnipro Polytechnic, Dnipro, Ukraine);
I. Sakhno, Dr. Tech. Sci., Prof. (Donetsk National Technical University, Pokrovsk, Ukraine); S. Sukach, Dr. Tech. Sci., Prof. (Kremenchuk
Mykhailo Ostrohradskiy National University, Kremenchuk, Ukraine); O. Shashenko, Dr. Tech. Sci., Prof. (National Technical University
Dnipro Polytechnic, Dnipro, Ukraine).

Technical editors: A. Petrenko, R. Shepelenko, Y. Simonova (Donetsk National Technical University, Pokrovsk, Ukraine).

Journal of Donetsk mining institute is included in the “List of scientific professional publications of Ukraine in which results
of doctoral and PhD dissertations in engineering can be published” approved by the Certifying Board of MES of Ukraine on
academic boards, order number 374 of March 13, 2017.

Journal of Donetsk Mining Institute is included in the List of scientific professional editions of Ukraine (category “B”),
which can publish results of dissertations for the degree of doctor and candidate of sciences in specialties 184 — Mining and
263 — Civil Security (Decision of the Certification Board of the Ministry of Education and Science of Ukraine on the
activities of specialized scientific councils, order Ne975 of July 11, 2019. Valid since July 11, 2019)

The journal is registered by the State Committee for Information Policy, Television and Radio Broadcasting of Ukraine. Certificate:KB,
Ne7378 dated 03.06.2003.

The electronic version of the journal is stored in the National Library of Ukraine named after V.I.Vernadsky, is included in the National
Repository of Academic Texts. The journal is indexed in the national database “Ukrainika naukova”, as well as in international scientometric
databases: Index Copernicus, Citefactor, International Society for Research Activity (ISRA) Journal Impact Factor (JIF), International
Accreditation and Research Council (IARC), Root Society for Indexing and Impact Factor, Service (Rootindexing), General Impact Factor
(GIF), Academic Resource Index (ResearchBib).

Google Scholar

ClteFaCth i HauioHanbHa GibnioTeka YKpaiHu
Academic Scientific Journals ke, imMeni B. |. Bepranckkoro :& Crossref

ISSN 1999-981X © The authors of the publications, 2020


https://mon.gov.ua/ua/nauka/nauka/atestaciya-kadriv-vishoyi-kvalifikaciyi/naukovi-fahovi-vidannya
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=Vdgi
http://nfv.ukrintei.ua/search?nameSearch=%D0%B2%D1%96%D1%81%D1%82%D1%96%20%D0%B4%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE&amp;sortOrder=title&amp;
http://nfv.ukrintei.ua/search?nameSearch=%D0%B2%D1%96%D1%81%D1%82%D1%96%20%D0%B4%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE&amp;sortOrder=title&amp;
https://journals.indexcopernicus.com/search/journal/issue?issueId=all&journalId=50473
https://www.citefactor.org/journal/index/25176
http://www.israjif.org/single.php?did=1999-981X
http://iarcif.org/index.php/journal_information/show/535/JDMI/1999-981X
http://iarcif.org/index.php/journal_information/show/535/JDMI/1999-981X
https://www.rootindexing.com/journal/journal-of-donetsk-mining-institute--2/
http://generalimpactfactor.com/jdetails.php?jname=Journal%20of%20Donetsk%20Mining%20Institute
http://generalimpactfactor.com/jdetails.php?jname=Journal%20of%20Donetsk%20Mining%20Institute
http://journalseeker.researchbib.com/view/issn/1999-981X

	змист
	Обложка 1_2020 (1)

	змист
	Titul 1_46_2020 (1)
	Содержание 1_46_2020 (1)

	Zmist_JDMI_2_2019 (3)



