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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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STORAGE OF THE INDUSTRIAL WASTE
OF THE MINING AND SMELTING INDUSTRY
OF KAZAKHSTAN, LANDFILLS ARRANGEMENT,
EFFICIENCY AND OPERATIONAL FEATURES

Abstract. The possibility of organizing the production of bentonite mats as multifunctional watertight screens
was thoroughly studied on the basis of the Taganskoye deposit in East Kazakhstan that is represented by three
industrial horizons of alkaline, alkaline-earth and pharmaceutical bentonites, by their characteristics being one of the
highest quality not only in Kazakhstan, but outside the country as well. Tagansky bentonite has a wide range of
applications in various industries due to its unique chemical composition, including as a multifunctional material for
the installation of watertight screens in the construction and rehabilitation of waste landfills of various origins. The
article raises the question of the use in current practice of mandatory requirements for the arrangement of artificial
protective screens during the construction of landfills, which should completely eliminate or minimize pollution of
environmental components, the introduction of which could contribute to the development of local production of
innovative materials based on Kazakhstan's bentonite deposits.

Key words: mining and smelting industry, natural resources, industrial waste, geomembrane, watertight screen,
bentonite mats.

At present, the activity of enterprises of the mining and smelting industry poses a very perceived
threat to both the ecosystem as a whole, and the environment of the regions of Kazakhstan. Progressive
depletion of ores leads to an increase of the man-made mineral formations in the form of waste, tailing,
and slag dumps, and sludge collectors. In this regard, the problems of their safe disposal and storage are of
a great relevance for the regions with developed mining and smelting industries.

The richest natural resources of Kazakhstan define the mining industry as one of the main sectors,
which constitutes a significant economic value of the country [1]. Kazakhstan is the third country in the
world in terms of proven uranium resources localized in six uranium regions: Shu-Sarysu, Syrdarya,
Northern Kazakhstan, the Caspian, and Balkhash. Kazatomprom State Holding Company is a leading
uranium producer in the world. Kazakhstan plays a major role in the world market of copper, uranium,
titanium, ferrous alloys and steel, is a monopolist in the Eurasian subcontinent for chromium. The
competitive environment development has a significant influence on the regional market of iron,
manganese, coal and aluminum [2].

Mining and processing of minerals is accompanied by the formation of industrial wastes, which
include:

— waste and overburden dumps;

— tailing dumps - concentration waste repositories for mineral or coal-containing rocks;
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— slag and ash dumps - wastes of pyrometallurgical processing and burning of coal.

The main sources of industrial waste in Kazakhstan are enterprises for:

— mining and concentration of mineral ores, coal;

— large chemical plants;

— metal manufacturers;

— coke and by-product plants;

— thermal coal power plants.

According to the Ministry of Ecology, Geology and Natural Resources, more than 43 billion tons of
waste has been accumulated in Kazakhstan, about 600 million tons of which are toxic and this number is
increasing by 700 million tons annually, including about 250 million tons of toxic waste [3]. The country
has accumulated significant amounts of persistent organic pollutants, chromium and heavy metals such as
lead, cadmium and zinc [4].

An average of about 1.500 tons of industrial and municipal waste per country's citizen exceeds the
level of waste accumulation by European states. The largest volume weight of wastes are from the mining
and concentration plants of Karaganda - 29.4%, East Kazakhstan - 25.7%, Kostanay - 17% and Pavlodar -
14.6% regions. The enterprises engaged in the mining of coal, ferrous metals, and rock phosphates located
in Kostanay, Karaganda, Aktobe, East Kazakhstan, Pavlodar, Zhambyl, West Kazakhstan and Atyrau
regions have accumulated significant waste dumps from mining and processing industries. According to
the Land Balance, as of November 1, 2018, the Republic of Kazakhstan has 248.42 thousand hectares of
disturbed lands, which house overburden and rock dumps, tailing and ash dumps, coal and mining
quarries, oil fields and pits. The largest number of disturbed lands is in Karaganda, Kostanay, Mangistau,
Akmola, East Kazakhstan, Aktobe, and Pavlodar regions. There are environmentally fragile impact areas
in all industrial regions: spoil heaps, dumps, quarries of territories disturbed by mining [5].

For instance, the development of gold and rare metal deposits in the area of the North Kazakhstan
region causes arsenic and heavy metal pollution of lands. Disposal, neutralization, burial, trans-border
transportation of waste is one of the most urgent issues in the country. Up until this day, toxic waste is
dumped and stored in various storage facilities, often without observing relevant environmental standards
and requirements. Soil, groundwater, and surface waters of many regions are subject to intense
contamination as a result of that.

Currently, industrial waste burial at enterprises occurs in accordance with the hazard class outside the
industrial site of the entity and the territory of inhabited locality, with the exception of ash and slag
dumps/ash dumps of operating power and heating plants, thermal power plants when it is impossible to
place them outside the settlement and production site.

Industrial landfills are usually located in pools - gorges, basins, at a distance of several kilometers
from the enterprise. Natural clay deposits with low filtering properties are used as the landfill foundation;
landfills are fenced off by a dam, which is sluiced from the tails, and additionally strengthened. In the
landfill map, the solid phase of the tailings gradually settles, sometimes with the help of specially added
reagents — coagulants and flocculants [6].

Despite the requirements strengthening in the field of environmental protection associated with the
escalation of land pollution with toxic substances, enterprises strive to cut the cost of arranging landfills,
as this significantly affects their economic performance. At the same time, this sector enterprises are
offered new technologies and materials that are able to mitigate harmful impact on the environment [7,8].
Basic safety requirements for industrial waste landfills are aimed at minimizing the destruction damage,
filtration losses and dusting, as well as the landfills should not obstruct the natural drainage of surface
water from the adjacent territory, the bottom and sides must have the necessary, reliable waterproofing
layer.

Application of new technologies and modern materials provides the opportunity to optimize the
storage of industrial waste, as well as to prevent the penetration of pollutants into the environment when
disposing of high hazard class waste by creating multifunctional watertight screens. Modern technologies
for isolating the bottom and slopes of containers for waste disposal must meet multifunctional
requirements, such as: possess a certain filtration factor throughout the entire period of operation, have
thermal and chemical resistance, mechanical strength and structural homogeneity.

— 84 ——
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However, still, the general traditional materials for their construction are natural clay formations
(from loam soil to bentonite-like clays), which may be present in sufficient quantities during the deposit
development. Such watertight screens have a number of significant weaknesses: the lack of instrumental
methods for monitoring the screen tightness; high risk of screen cracking; weakening of insulating
properties; labour consuming construction technology; hence their negative impact on the natural
environment.

Recently, the use of geosynthetic membranes has become widespread for the aggressive contents
isolation [9]. Polymer watertight screens have a number of unequivocal advantages, including ease of
arrangement, relatively low price, and this is a more modern solution in comparison with the traditional
construction of landfills for industrial waste, tailing dumps and sludge collectors (figure 1).

Figure 1 — The Use of Geosynthetic Screens in the Development of industrial waste storage

However, the use of geosynthetic membranes does not dismiss the arrangement of combined screens
together with a clay cushion, which serves as an additional insulating foundation, increasing reliability and
watertight properties, and as a result of the susceptibility of membranes to mechanical damage, their
effectiveness significantly increases over the long term.

The best solution for isolating the storage pot technologically is the use of bentonite mats - innovative
in properties, which are a combination of polymer geomembranes with a layer of bentonite, a natural
mineral component. Bentonite mats are a multifunctional composite material in the form of a needle-
punched bracing made of polypropylene fibers, which has inside powder or granules of sodium bentonite -
one of the montmorillonite clay types of natural origin, with mat sizes 4-5 m wide and up to 40-50 m long
(figure 2).

Covering
(non-woven)
e geotextile

6/

Geotextile needle- -l
punched fiber K_/ |

Granular bentonite o

Carrier (woven)
geotextile

Figure 2 — Bentonite mat structure
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The main advantages of liner materials based on sodium bentonite are:

Self-repair - clay closes the damage occurring during the watertight screen installation or operation
due to the swelling property when interacting with water, thereby restoring its water-proof properties

High water-proof properties - the filtration rate of bentonite mats of 10™'-10"* m/s characterizes
extremely low water permeability.

High strength, resistance to tearing and damage - bentonite mats are resistant to dynamic
punctures, shear and soil settlement; they allow the movement of wheeled heavy equipment on them when
bedding.

Low footprint - due to its high cation exchange capacity the bentonite clay exhibits sorption
properties, absorbing heavy metal ions, halogens.

Cost effective and easy matting -

— does not require special preparation of the foundation;

— no need for welding seams;

— matting is not limited by weather conditions, mats remain flexible at temperatures up to -70 C°.

Durability - the operational period of bentonite mats is comparable with the service life of the
structure.

With reference to the long-term functioning of landfills, the impact of which will affect future
generations, the availability of already present technical solutions to minimize their adverse effects on the
environment, there is a need to revise the design requirements for tailing dumps and process waste
landfills.

In modern practice of the construction of landfills, the mandatory requirements for the arrangement of
artificial protective screens must be introduced, which should eliminate or narrow down pollution of
environmental components.

Protection layer -
(sand, soil, gravel 30 cm)

Bentonite mat .,
Bentizol SAB5

Bedding (sand 10cm) ) ; \ 7 —. Fertile soil

Protection layer
(sand, soil, gravel 20 cm)

A
R

in pi ) b Drainage layer
. QF (geocomposite possible)
Gravel prism | : —) E:r::;czt:,rllg:B rerl‘at
i e e . Gas drainage layer (20 cm)
origins

Foundation soil .

Figure 3 — Bentlzol Bentonite Mats Application during Construction and Reclamation of the Landfill

The introduction of such requirements could contribute to the development of local innovative
material production based on Kazakhstan's bentonite deposits. For instance, on the basis of the
Taganskoye deposit in East Kazakhstan, which is represented by three industrial horizons of alkaline,
alkaline-earth and pharmaceutical bentonites. They are one of the highest quality according to their
characteristics, both in and out of Kazakhstan. Due to its unique chemical composition, Tagansky
bentonite has a wide range of applications in various industries [10,11]. Bentonit Ltd. (Russian
Federation) is one of the five world producers of bentonite products who owns the rights to develop the
deposit through a subsidiary of Altaiskie Materialy LLP Bentonit Ltd. is considerably experienced in the
bentonite mats production under the Bentlzol brand, which is a new multifunctional material for the
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installation of watertight screens in the construction and reclamation of landfills of various origins. The
most effective compared to traditional and polymer materials (figure 3), the production of which can be
established in Kazakhstan if there is an appropriate market niche.

Thus, bringing the norms for the arrangement of waterproof and watertight screens to world standards
in the construction of industrial waste storage facilities will, on the one hand, solve the problems of their
reliability and reduce environmental footprint over the long term, and on the other hand will also help to
establish a new innovative production with the creation of the additional employment in Kazakhstan.

M. T EpMeKOBl, 0. B. PoxxkoBa’', C. F. ConniGexona’,
E. T. Toabic6aes’, A. B. Betioros?, O. A. Typoun’, E. B. Beaenko®
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KA3AKCTAHHBIH TAY-KEH METAJUTYPI'USI CAJTACBIHJIAFbI
OHEPKOCII KAJJBIKTAPBIH CAKTAY, IIOJIUTOHJIAPJIbI /KAUFACTBIPY,
THIMILIITT MEH AR JAJIAHY EPEKIIEJIIKTEPI

Annoranus. Kasipri yakeiTTa Tay-KeH >KOHE METAILTyprHsl CallaChIHAAFBI KOCIMOPHIHIAP KBI3METI TyTacTai
aiFaHza dKoXxyiere e, KazakcTan aiiMaKkTapbIHBIH AKOJIOTHSCHIHA 1a alTapibIKTai Kayim TeHxipeni. Kenuig mpor-
PECCHUBTI KYTaHIAHYBIHBIH OOC JKBIHBIC YWIHIICI, KaJABIK KOHMAachl, KOXIBI YHIHIUIEp >KOHE KOKBIPKUHAFBIII
TYpiHAE TEXHOTCHIIK KYpaJlbIM KeJIeMiH yiFalTansl okeneni. JKepai yisl 3aTTapMeH JiacTay IPOLECiHIH KYIICIiHe
GalTaHBICTHI KOpIIAFaH OPTaHbl KOPFAY CallaChIHAAFBI KaTaH TajlanTapra KapaMacTaH, KCIHOPBIHIAAP MTOIUTOHAAPbI
yHbIMIacTBIpyFa KYMCAJIaThIH HIBIFBIHABI OapblHINA ap3aHaTyFa THIPHICA/ABI, OHTKEHI OJIapAbIH 3KOHOMHKAJIBIK
KOpCeTKIITepine aiTapisiKTail ocep ereri. OckiraH 0ailIaHBICTHI KAJIBIK KOHMAaChIH, KOKIB! YHIHALIEp MEH KOKBIP-
JKUHAFBIIITAPIBl KAyillci3 OpHANACTHIPY JKOHE caKray Mmpobiemanaphl Tay-KeH METaUTyprHsl eHepKociOi JaMbIFaH
alfMaKTap/aa eTe ©3eKTi OOJBIN CaHaa b.

Makanana asropnap KazakCTaHHBIH Tay-KeH KOHE METaJUTypTHsl calalapblHIaFbl KOCIMOPBIHAAD LIBIFapaThIH
OHEPKOCINTIK KANABIK KeJeMiHe Tanmay »xacansl. KasakcTaH PecmyOnmKachIHBIH Tay-KeH KOCIIOPHIHIAPBIHBIH
MOJMTOHJIApbIHAA KaJAbIK OpHAIACTBIPy/Aa KOJNJAHBUIATBIH JOCTYPJ JKOHE 3aMaHayd TE€OCHHTETHUKANIBIK CY3Tire
KapChl DKpaH apTHIKIIBUIBIFEI MEH KEMIIUTIKTEpi erKeH-Terkein KapacThIpeUIbII TainmaHabl. COHBIMEH KaTap,
aBropmap lllerreic Kazakcranmarsl «TaraH» KeH OpHBI HETi3iHIeE, cHIarTamara coiikec, Kazakcranma raHa emec,
OJlaH THIC JKepJepAe A€ KOFaphl carajbl OOJNBIN KEJEeTiH CUITLTIK, CUITII JKep KoHe (hapMalleBTHKAIBIK OCHTOHHT-
TEpIiH YII ©HEPKICINTIK TOPH30HTHIMEH YCHIHBUIFAH KON (PYHKIIMOHAIIBI CY3Tire Kapchl SKpaHaap peTiHae OeHTo-
HUT TOCCHINITEPIH OHAIPYIl YHBIMIACTHIPY MYMKIHJITI jkeTe 3epAeneHni. TaraH OCHTOHHTIHIH Oipereil XUMUSITBIK
KypaMbIHa OaiJIaHBICTHI TYPJIi cajlajia, COHBIH IMIHAE IIBIFY TETi OPTYPIIi MONMUTOHABI KANIBIHA KENTipy JKOHE KYPBI-
JIBIC KE31HAE CY3rire Kapchl 3KpaHfa apHalIFaH KeI(pyHKINUIBI MaTeprall peTiHAe KeH KOIIaHbUIa bl

Maxkamaga Ka3ipri ToxipuOene MONMUTOH KYPBUIBICHI Ke3iHIe KOpIIaraH OopTa KOMIOHEHTTEPiHIH JIaCTaHYBIH
TOJIBIFBIMEH JKOIOFa HEMECE a3alTyFa THICTI )KacaHAbl KOPFaHBIC SKPaHIApbIH OPHAIACTHIPYFa KOMBUIATHIH TajlanTap
MIHAETTI TypIe KOJIAaHBLIYBI TYPajbl MOCeIe KOTePiii.

MyHpaii Tanantapas! eHrizy Kasakcranmgarsl OGHTOHUT KeH OPBIHAAPHI HETi3iHe XKeprilikTi OHipicTe HHHOBA-
LUSUIBIK MaTepHAIapAbl JAMBITYFa BIKIIAT €TE alafpl.

Tyiiin ce3aep: Tay-KeH jkoHE METAJUTypIrHs Cajlachl, TAOUFAT pecypcTaphl, OHAIPICTIK KaIIBIKTap, TeoMeMOpa-
Ha, CY3Tire Kapcol 3KpaH, OCHTOHUT TOCEHIIII.
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XPAHEHME ITPOMBIIVIEHHBIX OTXO0/I0OB TOPHO-METAJLTYPTUYECKOM OTPACJIA
KA3AXCTAHA, YCTPOMCTBO MMOJIMTOHOB, YXOO®EKTUBHOCThH
N OCOBEHHOCTH 3KCILITYATAIUN

AHHoTanus. B Hacrosmiee Bpems HESTENBHOCTD TNPENNPUATHI TOPHO-METAJUTyprHYecCKOW OTpacid HeceT
BeChMa OIIYyTUMYIO yrpo3y Kak JJIs SKOCHCTEMBI B IEJIOM, TaK U JuIA 3Kojoruu pernoHoB Kaszaxcrana. [Iporpeccu-
pytoiiee o0eTHEHUE Py/[l BJeYeT yBelrueHne 00beMoB (pOPMHUPOBaHHS TEXHOICHHBIX 00pa30BaHUil B BUJE OTBAJIOB
MyCTBIX TIOPOJ, XBOCTOXPAHWIMII, NUIAKOBBIX OTBAJIOB W IIIaMOHaKkomuTeneidl. HecmoTps Ha ykecTodueHne
TpeOoBaHUH B 00IaCTH OXpaHBI OKPY’KAIOIIEH CPEIbl, CBA3aHHOTO C YCHICHHEM TIPOIIecca 3arpsi3HeHHS 3eMeb TOK-
CHYHBIMU BEIIECTBAMHM, HNPEATPHUATHS CTPEMITCAI K MAaKCHMAIFHOMY Y/ACIIEBICHHIO 00YyCTPONCTBA MTOJIUTOHOB, TaK
KaK 3TO CYIIECTBEHHO BIIIET HA MX SKOHOMUYECKHE MOKa3aTenu. B 3Toil cBsA3u, mpobiaemsl 6e30macHOro pazMerte-
HUS ¥ XPAaHEHUS XBOCTOXPAHIJIHIL, IIJIAKOBBIX OTBAJIOB M IUIAMOHAKOIHUTEIEH SABIISIOTCS BEChbMa aKTyallbHBIMH IS
PETHOHOB C PAa3BUTOI TOPHOAOOBIBAIOIIEH W METAJLUTyprHIECKON MPOMBIIUIEHHOCTBIO.

B nmanHO# cTaThe aBTOpaMH MPOBEACH aHAIN3 OOBEMOB MPOMBIINUICHHBIX OTXOJOB NPENNPHUATHH TOPHOIO-
OpIBaromeld m MetamuTyprudeckoil orpacieil Kazaxcrana. IlogpoGHO paccmoTpensl m mpoanamusupoBansl JJOC-
TOMHCTBA M HEIOCTATKH TPATUIMOHHBIX U COBPEMEHHBIX T'€OCHHTETHYECKHX NMPOTUBO(MIBTPALMOHHBIX 3KPaHOB,
UCTIOJNB3YEMBIX TIPH PAa3MEUICHHH OTXOJOB HAa IOJHWIOHAX HPEANPHATHH TOPHONOOBIBAIOMIEH MPOMBIIUIEHHOCTH
PecniyOnukn Kazaxcran. Taxoke aBropamu JA€TaabHO HM3ydeHa BO3MOXKHOCTH OpPraHH3alldK MPOM3BOACTBA OEHTO-
HUTOBBIX MaTOB B Ka4€CTBE MHOTO(YHKIIMOHAIBHBIX MPOTHBO(MUIBTPALMOHHBIX SKPAHOB, HAa 0a3e MECTOPOKIACHUS
«Taranckoe» B Bocrounom Kazaxcrane, KOTopoe IpeACTaBICHO TPeMs TPOMBIIUICHHBIMHA TOPH30HTAMH MIETOYHBIX,
IIEJI0YHO3EMEIIbHBIX U (papMalleBTHUECKHX OEHTOHHTOB, [0 CBOUM XapaKTEPUCTHKAM SIBISIFOIIUXCS OJHUMH U3
HamboJiee BRICOKOKAYECTBEHHBIX HE TOJIbKO B KazaxcTane, HO 1 3a ero mnpenenaMu. biarogapsi yHUKaIpHOMY XUMH-
YEeCKOMY COCTaBy, TaraHckuii OEHTOHUT MMEEeT IUPOKUH CIIEKTP MPUMEHEHHUS B CaMBIX Pa3HBIX OTPACIAX MPOMBIIII-
JICHHOCTH B TOM 4YHCIIE M B KauecTBE MHOrO(QYHKIMOHAIBHOIO MaTepHaja AJsi yCTPOMCTBA MpOTHBO(UIBTpa-
IIUOHHBIX SKPAHOB IPU CTPOUTEIHCTBE U PEKYIHTHBALINH ITOJIMTOHOB OTXO0B PA3IUIHOTO MIPOMCXOKIACHUS.

B craThe mopHMMAaeETCs BOMPOC MCIONB30BAaHUS B COBPEMEHHON MPAKTHUKE COOPY>KEHHS IOJIMTOHOB, B 00s13a-
TETBHOM IMOpsAKEe TpeOOBaHUI MO0 00yCTPOHCTBY HMCKYCCTBEHHBIX 3AIUTHBIX KPAaHOB, KOTOPHIE JOJDKHBI IIOJI-
HOCTBIO UCKITIOYATh WM CBOJUTH K MUHIMYMY 3arpsi3HEHHE KOMIIOHEHTOB OKPY>KaIOIIeH Cpebl.

BHecenue Takux TpeOoBaHHII MOIJIO ObI MOCIOCOOCTBOBATH PAa3BUTHIO JIOKAIBHOTO MPOM3BOACTBA MHHOBA-
IIMOHHBIX MAaTEPHAIIOB Ha 0a3e OEHTOHUTOBBIX MeCTOpOXKIeHni KazaxcTana.

KioueBbie clioBa: ropHOJOOBIBAIONIAS U METAILTYPrU4ecKasi OTpacib, MPUPOIHBIE PECYPChI, TPOMBIIUICHHbIE
O0TXO0J1bI, reoMeMOpaHa, MPOTUBOPMIBTPAITMOHHBIN SKpaH, OEHTOHUTOBBIE MATHI.
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