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Annotation. In this scientific article, the authors determined the degree of suitability of
industrial waste from enterprises and industries as secondary mineral resources and conducted their
research using geological methods, including geochemical, mineralogical, petrographic, structural,
lithological and others. In addition, using these methods, the authors combined waste with
hydrogeological, engineering, geological, physico-mechanical studies. A complex of modern
technological tests has been developed for the enrichment of industrial waste, pyrometallurgical and
hydrometallurgical redistribution with wide involvement.

Technical and economic issues are the most important when planning the development of
man-made deposits. They can be successfully solved with such a minimal industrial composition that
ensures economical processing of man-made waste. The economic benefits of their development can
be provided in two cases: a sharp increase in the cost of the components obtained and the use of a
fundamentally new highly efficient technology for processing man-made raw materials.

Man-made wastes are most often solid mixed rocks of clay-sand-coarse-grained composition,
which cannot be directly used for the manufacture of materials important for industry. The authors
conducted special studies to find substitutes for traditional materials and obtain new types that can be
widely used in the national economy, taking into account the huge reserves of unfractionated material
and issues of their technological development.

Keywords: man-made waste, recycling, mineral raw materials, industrial waste, ecology,
building materials.

Introduction. Waste from concentrators is a fine-grained homogeneous material from
which various metals can be extracted, as well as Quartz, quartz-feldspar, feldspar, Mica,
alumina and other concentrates. Waste from chemical and metallurgical production and
thermal power plants is even more valuable for industrial use. The annual volume of
processing of mining mass during the extraction of minerals is 10 billion tons. T. However,
the existing technology of mining and enrichment of minerals leads to the fact that minerals
account for only a relatively small part of this volume (for example, in the coal industry,
20%), the remaining mass falls into heaps, the degree of their disposal of which does not
exceed 4%. Such dumps occupy tens of thousands of hectares and have a negative impact on
the environment. In addition, the rocks that are peeled and associated extracted during the
extraction of minerals contain various components that are valuable raw materials for the
building materials industry. The biggest obstacle is getting an official permit to recycle
valuable waste. To identify mineral formations as a certain type of secondary raw material,
you must have a special document on hand confirming the possibility of using a particular
object as a raw material base. At the heart of the secondary use of waste are two principles:
the depletion of mineral resources and the development of new processing technologies [1]. At
the production design stage, there is a positive foreign experience that man-made dumps
contained in the field are considered as future natural resources, assessing the Deferred
resource potential. That is, before the start of field development, each unit of useful
component in the composition of future waste was already analyzed by the subsurface user for
possible use. In the world, this is a common practice, and in Kazakhstan they are just
beginning to consider such a proven approach. So far, the country has two incentive tools for
the use of waste: waste placement and an increase in fees for environmental pollution, as well
as fees for the placement of new waste storage facilities [2]. Companies implementing new
projects know firsthand how difficult it is to develop a project, taking into account modern
environmental and environmental legislation.
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Research materials and methods. So, two methods for obtaining valuable
components from man-made mineral formations have been worked out in practice, the
integrated use of mineral raw materials and waste from its processing, which in the future can
be retrained into "typical" technologies suitable for ubiquitous use. This direction is the most
important in solving the problem of waste-free mining, since almost all mineral deposits are
complex, that is, they contain not one, but several useful components [3-4]. For example, for
the mining and chemical industry, the integrated use of Mineral Resources is carried out, on
the one hand, with the maximum extraction of useful components in ores, the utilization of
rocks and industrial waste to meet the needs of other sectors of the national economy and
improving the technical and economic indicators of the industry, and on the other hand, with
the replenishment of the mineral and raw material base of the industry due to the extraction of
associated phosphates, sulfur and other useful components in the complex processing of
ferrous and non-ferrous metal ores, natural gas, etc. (Table 1).

The domestic mining industry has accumulated extensive experience in the integrated
use of Mineral Resources. Non-ferrous metallurgy enterprises have significant experience in
the integrated use of raw materials. About half of the 70 chemical elements obtained at non-
ferrous metallurgy enterprises are obtained: silver, bismuth, platinum, gold, sulfur, zinc, lead,
copper, etc., which is a third of the total value of the resulting product. The total economic
impact of complex processing of mineral raw materials is estimated at several tens of billions
of tenge. According to the calculations of specialists, with relatively small labor and capital
expenditures, the mobilization of available reserves will increase the potential of extractive
industries by more than 25%. The problem of integrated use of raw materials is of great
importance from an environmental and economic point of view. In many industries, 60-70%
of the cost of production falls on the share of raw materials. The rational use of raw materials
and the involvement of secondary resources in production is the most important national
economic task and has been elevated to the rank of state policy. During the development of
mineral deposits, large volumes of peeled rocks are sent to dumps that occupy a significant
area. In addition, mining dumps are cheap and valuable raw materials that can be used in
construction, land use and other industries. The complex use of raw materials with the transfer
of all components to industrial products is an urgent problem [5].

In the scheme of rational integrated use of mineral raw materials, the following
independent areas are distinguished: geological and mineralogical, mining, enrichment,
chemical and metallurgical, economic and environmental. The geological and mineralogical
direction includes the following sections: a comprehensive study of mining areas and
deposits; patterns of placement of deposits, minerals and coal; material composition of ores
and coal; separation of technological types of ores, technological mapping of deposits; poor
and off-balance ores; geological and mineralogical research of man-made raw materials; study
of peeled and containing rocks; technological geochemistry and Mineralogy. The mining
direction includes the following sections: development and implementation of optimal
mineral extraction systems; secondary processing of deposits; rational use of mineral raw
materials with the organization of selective extraction; underground leaching of metals;
creation of quality management services for extracted raw materials [6].

Results and discussion. Introduction of optimal schemes for chemical and
metallurgical redistribution; extraction of additive elements; use of hydrometallurgy for
unfertilized ores; use of technological dust and gases; bulk leaching of metals. An important
issue associated with the problem of rational use of mineral raw materials is the involvement
of secondary raw materials in the metallurgical production cycle. This will make it possible to
economically spend natural ore resources, obtain metals by simple and inexpensive
metallurgical methods, and further increase the production of metal products. In the future,
secondary raw materials should become the main source of production of some metals.
Organization of production and economics.
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Table 1 — Probable areas of waste use in industrial facilities

Products from industrial waste

Ing;zi:es Fuel Ferrous metals, Non-ferrous metals, Fertilizers and Construction Raw Other types of use
their compounds | their compounds and basic chemical materials materials of
and alloys alloys products nuclear
energy
Coal industry Coal dumps, Fe From Pyrite Al, AlLOs, Soil limestone, Aggloporite, Construction of
methane from Al - Si alloys sulfuric acid from crushed stone, Mines, Road
mines gasification pyrite brick — Construction
of dumps
Heat Power Combustible mass Fe-Si ash alloys Al-Si ash alloys, Ge, | Sulfuric acid from Crushed stone,
Engineering of ash, heat of Ga, Mo waste gases, micro- aggloporite, U, Th Road construction
power plants ceramic brick
Ferrous Heat of Fe from oxidized Metals from old Sulfuric acid, trace | Crushed stone, U, Th, Li, Laying mines
metallurgy metallurgical quartzites dumps, slags, waste, elements aggloporite, Be
furnaces sediments, sewage brick
Non-ferrous Autogenic sulfide Fe from pyrite, Metals from old Sulfuric acid, Crushed stone, U, Th, Li, Laying mines
metallurgy application, heat of pyrotite, dumps, slags, waste, microplastics aggloporite, Be
metallurgical titanomagnetite sediments, sewage brick
furnaces
Mineral — Magnetite; Rare earth elements, Phosphorus from Crushed stone, Salt Laying mines
fertilizer-tar titamagnetite; derived from enrichment waste, aggloporite, solution U,
production perovskite nepheline soda products from brick Li-i dien,
(mining nepheline, fertilizer Th
chemistry) from waste
Production of Magnetite and Fe Al, Ti, Mg Rare Soil limescale; Crushed stone, Laying of Mines
non-ore — in the enrichment places in the improve soil aggloporite, — and quarries; road
building of Sands processing of Tl sand | structure; moisture brick construction;
materials adsorbents in soil irrigation facilities
Nuclear power Thermal Fe, Mn Au, Cu, Zn, Pb Microfertilizers, Crushed stone, U from Laying mines
installations phosphoric fertile- aggloporite, waste, Th
izers, sulfuric acid brick to get
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This direction includes the following sections: development of a methodology for
determining the socio-economic efficiency of mineral raw materials; Organization of low-waste
mining and processing of ores; development of an economic mechanism for the effective use of
minerals. The economy of mineral resources and its assessment are the most important complex
issues, including the analysis of reserves and industrial and geological conditions of mineral
deposits, their development, extraction and processing. Geological and economic assessment is
carried out at all stages of Field Research [7].

During the search period, this makes it possible to eliminate non-industrial deposits and
deposits, and from the rest to choose the most promising ones for preliminary exploration. The
problem of rational integrated use of mineral raw materials along with its directions should be
considered taking into account environmental conditions. Issues of Environmental Protection,
field development, and technological processing of minerals should be considered in a single
complex. Scientific and technological progress develops the most important problems in the
main areas of mineral enrichment, leading to the improvement of technological processes,
improving quality indicators and reducing the cost of the resulting product. Rational use of
minerals at the stages of extraction and enrichment is a single indivisible problem, the most
complete use of the main and rare earth scattered metals. The solution to this problem is to revise
and reduce the minimum Industrial content of useful components in ore, and, consequently, to
involve poor ores in mining and processing [8]. To prepare ore for enrichment, it is envisaged to
develop and implement effective ways to manage its quality on the basis of nuclear-geophysical
methods.

They include, in particular, geological and technological mapping of ore deposits by
geophysical logging of Wells, radiometric sorting of ores in order to eliminate ore-destroying
ores-free rocks. Ore preparation processes can be most effective if they are combined in the
geological, mining and enrichment part based on the study of the Geophysical and geochemical
fields of ores and the bedrock and their technological properties. New approaches to solving the
problem of ore quality management will allow increasing the integrated use of raw materials and
the extraction of metals by 5-10%, and labor productivity by 15%. Depending on the industrial
and genetic type of the deposit, the petrographic composition of the ore deposit rocks, the
accepted method of its development, the composition of the peeled and deposited rocks
transferred to the mountain piles is determined in accordance with the accepted classification.
The main rocks extracted during the development of mineral deposits are widely used in the
national economy. They are used in the construction industry, metallurgy, light and food
industries as chemical, ceramic and agronomic raw materials and as a possible source for
obtaining metals, minerals and other useful components [9].

They find especially different applications in the production of various building
materials. In general, the use of ore mining and enrichment waste in non-ferrous metallurgy is
significantly lower than in ferrous metallurgy. Disposal of waste from mining chemicals. The
largest amount of mining chemical waste involved in processing goes to apatite-nepheline
concentrators. In them, during the flotation enrichment of ore, apatite concentrate is obtained.
Part of the apatite flotation waste is sent to the blade, the rest is used to obtain nepheline
concentrate. The technological scheme of waste recycling provides for their two-stage
classification in hydrocyclones. The sands of the latter are sent to the pile, and the drain is de -
silted by 0.02 mm, thickens to 35% and enters the reverse flotation of nepheline. The additional
amount of methane in the technology under consideration is obtained by violating the integrity of
the mstiscoaching rocks under the coal bed due to their explosions. Through the channels and
cracks that open in them, the methane of the disturbed area, which is mainly in a Free State,
migrates to the coal bed. The result is a man-made methane deposit. Only after that they begin to
mine it through the well. The positive effect of the proposed technical solution is to increase the
degree of methane extraction by redistributing the gas scattered in the bedrock to the coal
deposit. This technology can be used in the industrial extraction of methane from coal seams,
which is not affected by mining [10].
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The efficiency of extracting methane from the coal bed increases with its microbiological
reproduction. In this case, the methane of the coal bed is started by supplying the final carbon
dioxide at a pressure of 10-12 MPA. Carbon dioxide replaces methane in coal and is practically
not subsequently removed to the surface. After the initiation is completed, methane is extracted
according to the above technology, which gradually enters the surface during the day through the
well. Further, the treated part of the coal layer is protected from the untreated massif, and then
microorganisms are supplied to it that decompose free oxygen. Products are also introduced that
ensure their vital activity, that is, are a nutrient medium for them. After oxygen decomposes,
hydrogen-forming bacteria are transferred to the coal bed. Laying the developed spaces. With the
construction of space mined in the mining industry of our country, methods of mine mining of
minerals are developing. Dumps and enrichment waste of mining enterprises, as well as waste
from other industries (slags, ash, etc.) can be used as a filling material and are used for the
purpose of more complete mining, since with the usual technology of their excavation, it is
necessary to leave guard celics consisting of tens and hundreds of millions of tons of ores and
solid fuels underground to compensate for the mining pressure. The use of the Bookmark of the
mined space is very promising, since it allows not only to increase the production of ore and fuel
(thanks to protection installations), but also to eliminate a significant part of the solid waste
stored on earth [11-13].

Enrichment carried out in order to reduce sulfur in coal is accompanied by the formation
of carbonaceous colchedane, which contains 42-46% sulfur and 5-8% carbon. Integrated use of
raw materials and production waste. Many types of mineral and organic raw materials are
multicomponent. The concentration of a valuable component in raw materials determines the
suitability for the use of this raw material in this sector of the economy. During the production of
Target products, waste with a negligible composition of the target component is formed. One
area of waste processing is the use of waste as raw materials to obtain additional components
that are used locally or sent to other industries. The essence of the complex processing of this
raw material is the processing of apatitonephelin ore, which is released by flotation into apatite
and nepheline, as an example of the complex use of raw materials. Apatite is used to obtain
compounds of fluorine, phosphoric acid and mineral fertilizers. In the production of 1 t apatite
concentrate, 0.6-0.7 t nepheline concentrate is simultaneously obtained. During
hydrometallurgical processing, 1 ton of ore receives about 1 ton of waste. 100 tons of ore mass
accounts for 20-30 or more tons of free rock and off-balance sheet ore. During the enrichment of
the ore Mass at the concentrator, at least 20-30% of the waste is released from the total volume
of the mass produced. Thus, 1 ton of ore gives about 1.5 tons of waste suitable for use [14-15].

Conclusion. Engineering activities make it possible to improve the quality of artificial
arrays from inactive waste of production. However, not so much. This limits the area of disposal
of production waste. Without additional processing, domain slags and other substances often
play the role of inert fillers, which is economically unreasonable, given the limited resources of
raw materials for the production of cement. The transfer of production waste and available raw
materials to production is not always economical, technologically difficult and unreliable in
terms of protecting the Earth's surface from destruction. Directions for Environmental Protection,
disposal of production waste are relevant: - optimization of the requirements for the filler
mixture according to the criteria of strength and stability of the array, reliable transportation
through pipes and minimum costs; - control of the properties of the filler mixture through the
ratio of the initial components, slag grinding and other measures; - ensuring control over the
properties of the mixture being poured from local production waste; - development of methods
for calculating the parameters of pipeline transport of filler mixtures in the gravitational-
vibropneumatic mode; - optimization of the composition of the filler mixture from waste of local
production by activating the internal energy capabilities of materials. Activation - a technological
effect on a substance in order to change its properties in the desired direction. The main purpose
of activation during waste disposal is to reduce the consumption of hardening laying components
while ensuring the regulatory strength of laying arrays. This is achieved by mechanical,
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chemical, physical, energy exposure, as well as by placing the materials of the mixture. The
concepts of grinding and activation differ in their travel time during material processing. Blast
slag, enrichment residues, crushed rocks and other residues have hardness. Replacing complex
viscous cement with such materials reduces the transport of impurities. To maintain the elasticity
of mixtures, the utilization of clay materials is used. The waste combination is then the optimal
way to jointly address variable factors: strength, cost and portability according to the criterion of
the maximum waste disposal volume. The joint solution of equations determines the range of
optimal values of Nature-Saving development technologies.

Despite the high dispersion, there are fewer dust - like particles in the remains than in
loams, accounting for 36.8-39.2% by volume. The tails are dominated by silica - 49.5 - 66.3%.
Other oxides (CaO, MgO, Feo), which are contained in residues from 1 to 10%, negatively affect
the strength of the filler mixture. In Table 2 shows the processing technologies of mining waste
by resource and energy efficiency indicators a comparison of waste recycling technologies by
resource and energy efficiency indicators is proposed.

Table 2 — Mining industry

Ne Technology Resource Energy Economy | Environmental
performance efficiency friendliness
1 Images, filling of High High Low High
quarries and mine
depressions
2 Use as building
materials High High Low High
3 Production of building Average Average Average Average
materials
4 Secondary Low Low High Low
development of useful
components of ores

IJjaeduerTep:

[1] TexHoreHHOE MHHEPAJIBHOE CHIPbE PYAHBIX MecTopokieHui KazaxcraHa: cripaBOYHHK. —
Ammarter, 2000. — 122 c.

[2] Mumotun, A.X'., Auapocosa H.K., Kanuaun U.C., ITopuesckuit A.K. Okonorusi. OCHOBbI
reoskosioruu // M.: U3narenscto FOpaiit, 2013. — 542 c.

[3] HdyaméexoB, M.C., Tnebaes ['"M. OCHOBbI NPOMBIIUICHHOW 3KOJOTHHU: Y4eOHO-
MeTOIMYeCKHi koMIuieke. — Actana: @oxmant, 2004. — Ne108. — 196 c.

[4] Boabmakos, B.H., Kauak B.B., Ko6epunuenko B.I'. u np. Dkonorus: y4ue6. — M.: Jloroc,
2010. - 504 c.

[5] Toraii, A.B., KopcakoB A.B., ®wnn C.C. Oxonorus. — M.: FOpaiit, 2012. — 407 c.

[6] Bpoackuii, A.K. Oxonorus: yue6. — M.: KHOPYC, 2012. — 272 c.

[7] Law of the Republic of Kazakhstan dated February 10, 2003 No. 389-II on the accession of
the Republic of Kazakhstan to the Basel Convention on the control of transboundary movements of
hazardous wastes and their disposal.

[8] Hepeneaunspin, B.A., PoitBun B.M., Koporees B.A. u np. TexHoreHHOE MHHEpAIbHOE ChIPhE
Vpana. — ExatepunOypr: PUO YPO PAH, 2013. - 332 c.

[9] Cyrpobos, H.I1., ®ponos B.B. CtpoutensHas sxonorus. — M.: Akagemusi, 2004. —416 c.

[10] Yepnoycom, II.M., Peruxnuur. TeXHOJOTMH IEepepaOdOTKH YTHUIM3AIMMHA TEXHOMCHHBIX
00pa3oBaHMii M 0TXOMOB B yepHOM Metauryprun. — M.: MUCuC, 2011. — 427 c.

[11] Bbucenon, K.A., Xanracyner H., TamxapeikoB II.A., Korytr A.B., Mcmannosa A.A.
TexHonorus nepepabotku oTxox0B npennpusatuil Kazaxcrana. — Keizputopaa: Tymap, 2021. — 344c.

[12] Robert, J. Collins, Richard H. Miller. Utilization of mining and mineral processing wastes
in the United States // Mineral sand the Environment, 1979. — Vol.1, Iss. 1. — P. 8-19.

51



[13] Zengxiang, Lu, Meifeng Cai. Disposal Methods on Solid Wastes from Mines in Transition
from Open-Pit to Underground Mining. The Seventh International Conference on Waste Management
andTechnology (ICWMT 7 // Edited by Li Jinhui and Hu Hualong Procedia Environmental Sciences,
2012.—-Vol.16. - P.715-721.

[14] ABopxun, JI.H., [IBopkun O.JI. CTpouTenbHbIe MaTEPHAIBI U3 OTXOIOB IMPOMBIIIICHHOCTH.
— Pocros-na-/lony: ®ennkc, 2007. — 368 c.

[15] Zhalgassuly, N., Toktamysov M.T., Galits V.I. and oth. ba3za gannsix Thomson Reuters.
Complex coal processing of Kazakstan deposits //17th International Mining Congress and Exhibition of
Turkey (IMCET 2001) . — Ankara, 2001. — P. 735-736.

References:

[1] Tehnogennoe mineral'noe syr'e rudnyh mestorozhdenij Kazahstana: spravochnik. — Almaty,
2000. — 122 s. [in Russian]

[2] Miljutin, A.G., Androsova N.K., Kalinin LS., Porcevskij A.K. Jekologija. Osnovy
geojekologii. — M.: Izdatel'stvo Jurajt, 2013. — 542 s. [in Russian]

[3] Duambekov, M.S., Tlebacv G.M. Osnovy promyshlennoj jekologii: uchebno-metodicheskij
kompleks. — Astana: Foliant, 2004. — Ne108. — 196 s. [in Russian]

[4] Bol'shakov, V.N., Kachak V.V., Kobernichenko V.G. i dr. Jekologija: ucheb. — M.: Logos,
2010. — 504 s. [in Russian]

[5] Totaj, A.V., Korsakov A.V., Filin S.S. Jekologija. — M.: Jurajt, 2012. — 407 s. [in Russian]

[6] Brodskij, A.K. Jekologija: ucheb. — M.: KNORUS, 2012. — 272 s. [in Russian]

[7] Law of the Republic of Kazakhstan dated February 10, 2003 No. 389-II on the accession of
the Republic of Kazakhstan to the Basel Convention on the control of transboundary movements of
hazardous wastes and their disposal.

[8] Perepelicyn, V.A., Rytvin V.M., Koroteev V.A. i dr. Tehnogennoe mineral'noe syr'e Urala. —
Ekaterinburg: RIO URO RAN, 2013. — 332 s. [in Russian]

[9] Sugrobov, N.P., Frolov V.V. Stroitel'naja jekologija. — M.: Akademija, 2004. — 416 s. [in
Russian]

[10] Chernousov, P.I., Recikling. Tehnologii pererabotki utilizacii tehnogennyh obrazovanij i
othodov v chernoj metallurgii. — M.: MISiS, 2011. — 427 s. [in Russian]

[11] Bisenov, K.A., Zhalgasuly N., Tanzharyqov P.A., Kogut A.V., Ismailova A.A. Tehnologija
pererabotki othodov predprijatij Kazahstana. — Qyzylorda: Tumar, 2021. — 344s. [in Russian]

[12] Robert, J. Collins, Richard H. Miller. Utilization of mining and mineral processing wastes
in the United States // Mineral sand the Environment, 1979. — Vol.1, Iss. 1. — P. 8-19.

[13] Zengxiang, Lu, Meifeng Cai. Disposal Methods on Solid Wastes from Mines in Transition
from Open-Pit to Underground Mining. The Seventh International Conference on Waste Management
andTechnology (ICWMT 7 // Edited by Li Jinhui and Hu Hualong Procedia Environmental Sciences,
2012.—Vol.16. — P.715-721.

[14] Dvorkin, JLI., Dvorkin O.L. Stroitel'nye materialy iz othodov promyshlennosti. — Rostov-
na-Donu: Feniks, 2007. — 368 s. [in Russian]

[15] Zhalgassuly, N., Toktamysov M.T., Galits V.I. and oth. Baza dannyh Thomson Reuters.
Complex coal processing of Kazakstan deposits //17th International Mining Congress and Exhibition of
Turkey (IMCET 2001) . — Ankara, 2001. — P. 735-736.

TAY-KEH KAJIJIBIKTAPBIH KAMTA OHJIEY )KOHE KAWUTA IMMAVJAJIAHY
Tomos /I.B., TexHHKa FRUIBIMAAPBIHBIH JJOKTOPEI, Ipodeccop
U Kapumos amvinoasel Tawkenm memiekemmix mexHuxanviy yrusepcumemi, Tawkenm K., ©30excman
Angarna. byn FeUlbIMM Makayiajia aBTOpJIap KOCIOPBIHIAD MEH OHIIPICTEp/IiH ©HEPKACIIITIK
KaJIZIBIKTapbIHBIH KaliTaaMa MUHEPaJIbl PeCypcTap PEeTiH/IE KapaMIbLIbIK I9PEKECIH aHBIKTAIl OJIap bl

T'€OJIOTUAIBIK Q,I[iCTepMeH, COHBIH iHIiH,Z[e TCOXUMUAIIBIK, MUHCPATOTUAIIBIK, HeTpOFpa(l)I/IHHLIK,
KYPBUIBIMABIK, JIUTOJIOTUSUIBIK 7KOHE 6acKanapMeH 3CPTTCYJICD )I(Ypri3F6H. CoHbIMEH KaTtap, aBTOpJIap
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aTalFaH OJICTep apKbUIbl KAJJBIKTAPIbl THIPOTEONOTHUSIIBIK, WHKEHEPIiK-TeONOTUsIIBIK, (r3nKa-
MEXaHUKAJBIK 3ePTTCYIECPMEH OipiKTipreH. OHEePKOCINTIK KaABIKTapAbl OalbITy, MHPOMETAIITYPIHSIIBIK
JKOHE THAPOMETATYPIrUsUIBIK KaiTa Oenmy OOMBIHIIA 3aMaHayW TEXHOJIOTHSUIBIK CBHIHAKTAp KEIICHIH
KEHIHEeH TapTa OTHIPHII 3epAeiey JKacaraH.

TeXHUKATBIK-9KOHOMHKAJIBIK MOCeleliep TEXHOTEH/IIK KeH OPBIHIAPhIH HTepy/i jKocmapiay Ke-
3iHAe eH MaHBI3ABI Oonbim TaObutanpl. OMap TEXHOTEHAIK KAIABIKTApAbl YHEMI OHJEYl KaMTaMmachl3
eTeTiH OCHIHJal MHUHUMAIIBl OHEPKOCINTIK KYpaMMEH COTTI mIemidyi MyMKiH. Onapasl o3ipieyadi
HKOHOMHMKAJIBIK MAMIachl €Ki KaFaaiiia KaMTaMachl3 €TiTyl MyMKIiH: aJlbIHATBIH KOMIIOHEHTTEep KYHBIHBIH
KYPT oCyl XKoHE TEeXHOTeH[IK IIWKI3aTThl OHJEY/IH TyOereilsi >kaHa XOFaphl THIMII TEXHOJIOTHSICHIH
Kosigany. TeXHOTeH K KalAbIKTap KeOiHece ca3apl-KYMABI-ipi TYHIPIIIKTI KYpaMHBIH KaTThl apajac »Kbl-
HBICTapbl OOJBIN TaOBLIAABI, ONAPIbl OHEPKICIN YIIIH MaHBI3Abl MaTepHangapAbl acay YIIIH TiKeJen
KOJIITaHy MYMKiH emec. ABTopiap ¢pakiusiianOaraH MaTepUaANIBIH OpacaH 30p KOPJIapbIH, OJap/Ibl TeX-
HOJIOTHSJIBIK TIBICBIKTAY MACENENePiH eCKepe OTBIPBIN, AJCTYPIl MaTepHalAaplbl alIMacThIPFBIILITAPAbI
1371ey OHE XaJbIK LIapyallbUTBIFBIHIA KEHIHEH KOJJaHyFa OOJNaThIH jKaHa TYpJepiH aly YIIiH apHaibl
3epTTeyiep KYpri3re.

Tipexk ce3aep: TEeXHOTEHAIK KaIIBIKTap, YTWIA3ALWSA, MHHEPAIIBl IIHKi3aT, ©HEPKICIMTIK
KaJIJBIK, 9KOJOTHs1, KYPBUIBIC MaTepraigaphl.

HNEPEPABOTKA U BTOPHYHOE HUCITIOJIb30BAHUE OTXOJ0B 'OPHOJOBBIBAIOIIEN
NPOMBIINIVIEHHOCTHA

Tomos /I.B., TOKTOp TEXHUYECKUX HaYK, mpodeccop

Tawxenmckuil 2ocyoapcmeenHuvlii mexHuyeckull ynueepcumem umenu M. Kapumosa, 2. Tawxenm,
Vzbexucman

AnHoTanms. B »3Toi HaydyHON CTaThe aBTOPHI OMNPEACTUIN CTEIECHb MPUTOTHOCTH
MPOMBIIUICHHBIX OTXO/I0B NPEANPUATUN U TPOU3BOJCTB B KAYECTBE BTOPUUHBIX MUHEPAIbHBIX PECYPCOB
U T[pPOBENIM HUX  HCCICAOBAaHUS  [EOJOTMYECKUMHU  METOJAMHU, BKIIOYAas  TI'€OXUMHUYECKUE,
MUHEPAJOTHYECKUE, MeTporpaduveckue, CTPYKTYPHBIC, JUTOJOTHUYecKue M apyrue. Kpome Ttoro, ¢
MOMOIIIBIO YKa3aHHBIX METOJIOB aBTOPHI OOBEAMHUIM OTXOJbI C THUAPOTCOJOTHUSCKUMHU, MHKCHEPHO-
TEOJIOTHYECKAMH, (PU3NKO-MEXaHHMYECKUMHU HCCIeNoBaHmsIMA. Pa3paboTaH KOMIDIEKC COBPEMEHHBIX
TEXHOJIOTHYECKUX HCIIBITAHUH MO OO0OTAIIEHUIO MMPOMBINUICHHBIX OTXOJ/IOB, TUPOMETAILTYPTHUECKOMY U
TUJPOMETAILUTYPIUUECKOMY TEPEPaCTIPE/IETIEHUI0 C IIUPOKHUM MPUBJICUEHHEM. TE€XHUKO-3KOHOMUYECKUE
BOTIPOCHI SIBISIOTCS HanOoJee BAXKHBIME TP TUIAHUPOBAHUH Pa3pabOTKU TEXHOTEHHBIX MECTOPOKICHHIA.
OHu MOTyT OBITH YCIEUIHO pEMIeHbl TAaKUM MHHUMAIBHBIM TPOMBIIIICHHBIM COCTaBOM, KOTOPBIN
o0ecrieunBaeT SKOHOMUYHYIO IMEPepad0TKy TEXHOTECHHBIX OTXOJO0B. DKOHOMHUECKHE BBITOABI OT MX
pa3pabOTKH MOTYT OBITH OOECIIEUYCHBI B JBYX CIIy4asX: Pe3KOE YBEIWYCHUE CTOMMOCTH ITOJTy4aeMbIX
KOMIIOHEHTOB W TPUMEHEHHE MPUHIMITMAIBHO HOBOH BBICOKOI(D(EKTHBHON TEXHOJOTHH IepepadOTKU
TEXHOTEHHOTO CHIpbA. TE€XHOTE€HHBIE OTXOJBI YaIle BCETO IMPEICTABISIOT COOOM TBEpbIE CMEIIAHHEIC
MOPOJIbI TJIMHUCTO-TIECUaHO-KPYITHO3EPHUCTOTO COCTaBa, KOTOPbIC HE MOIYT OBITh HEMOCPEICTBECHHO
WCIIOJIb30BAHbl [JIS M3TOTOBJICHUS BAXKHBIX JI MPOMBILIUIEHHOCTH MaTepHaloOB. ABTOPHI MPOBENIH
CIielMaIbHbIe UCCIEAOBaHUS Il IOUCKA 3aMEHUTENECH TPaIULMOHHBIX MaTEPHAIIOB U MOJIYUYEHUsI HOBBIX
BHUJIOB, KOTOPHIE MOTYT OBITh IIMPOKO HCIIOIH30BAHBI B HAPOJHOM XO3SIMCTBE, C y94€TOM OTPOMHBIX
3a1macoB He()paKIMOHNPOBAHHOTO MaTepHala, BOIIPOCOB UX TEXHOJIOTHYECKOH MPOPaOOTKH.

KuroueBble c10Ba: TEXHOMEHHBIE OTXO[bI, YTUIN3ALHUs, MUHEPAIbHOE ChIPhE, IPOMBIILJICHHBIE
OTXO/Ibl, 3KOJIOTHS, CTPOUTENbLHBIE MAaTEPUAIIBI.
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