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Abstract: Modern trends in the technological readiness of the main industries of Kazakhstan
indicate the need for a targeted state policy to improve the innovative and technological.level of the
mineral resource complex, primarily through the initiation and implementation of research activities
and the introduction of modern information and communication technologies in all aspects of
production and processing ofraw materials.

The existing management system of mining enterprises does not satisfy the ever-increasing
conditions for the development of a competitive environment in the world market of raw materials
due to the globalization of the economy, the intensification of crisis phenomena due to political
decisions of developed countries and various integration associations, and other restrictive
moments.
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The global mining industry is under pressure.. In the near term, falling commodity prices are
limiting the flow of cash. In the long term, many existing mines and cuts are “aging”, working out
their life, as a result of which lower grades of ore are mined at a fairly far distance from the place of
slaughter, the replenishment of the ore layer is reduced, and the development time of new mines is
increased. In addition, now all over the world, mining is 28 percent less productive than ten years
ago, and this is taking into account the declining quality of the ore [3-5]. Based on the identified
problems, priority areas for improving the management system of the mineral resource complex
have been developed, includingthe appropriate mechanisms for solving:

- creation of an integrated system for the reproduction of the mineral resource base for the
development ofthe economy of Kazakhstan;

- increasing the level'of innovation and technological readiness of industries and enterprises
ofthe mining industry;

- implementation of a full (end-to-end) cycle mineral resource management system for mining
enterprises in.Kazakhstan;

- <introduction of elements of mineral resource logistics in mining enterprises.

The mining industry has shifted its focus to increasing productivity by “loading” existing
assets, but this strategy will soon exhaust itself [6]. Despite the ups and downs of the mining
industry, production levels have remained the same for decades. Achieving a breakthrough in
productivity requires rethinking how the mining industry operates and how its mineral resource
base will be reproduced.

The potential to achieve such a breakthrough is now within reach for the industry, thanks to
digital and technological innovations that have the potential to transform key aspects of the mining
industry. In this direction, it is digital technologies that should be noted that have been working for
quite a long time and are currently quite accessible to start functioning on the scale of the entire
mining industry. Their applications include developing a better understanding of the resource base,
optimizing the flow of materials and equipment, improving failure prediction, increasing
mechanization through automation, and real-time performance monitoring.
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When considered individually, each of these possibilities has real potential; and together they
represent a fundamental shift in both the potential safety outcomes and the amount of scale that can
be achieved in the mining sector.

This also applies to the readiness of the domestic mineral resource complex to changing
innovation and technological trends, and the following trends are currently observed in the world in
the field of mining and metallurgical industry [7-10]:

- increase in steel consumption in the long term by 1.5 times;

- production ofnew types of high-grade steels;

- development of small-tonnage industries;

- tightening the requirements for environmental friendliness of production and increasing
energy efficiency;

- increasing the role of steel production based on waste processing;

- development of production of traditional and complex ferroalloys+ for. growing
consumption.

The analysis shows that the technologies existing at the metallurgical plants ofthe Republic of
Kazakhstan in comparison with foreign enterprises are generally competitive. Moreover,
Kazakhstan has a number of advanced developments in the field of lead, copper and aluminum
technology.In general, the effectiveness of the technology is determined by the final effectiveness
of all technological solutions along the entire chain of raw materials processing. many of them do
not correspond to the current level of development of technology.and technology.

The Industry 4.0 platform is integrating many innovations in ICT and production management
systems. A short list of key technologies in Industry 4.0:

Internet-Smart sensors, interconnected by a global-network, are beginning to take root in our
homes, clothing and accessories, cities, transport, energy networks and production processes. They
will change the usual ways of managing processes and automating manual labor. All this will lead
to increased productivity and efficiency in performing routine tasks:

1) intelligent search and collection of information;

2) automation of call centers and support services, based on speech recognition and analysis
systems;

3) empowering professionals (eg-doctors and lawyers);

4) development of analytical systems of a new generation of predictive modeling systems;

5) detection of complex relationships and correlations between various factors;

6) automatic content generation.

In general, despite the positive dynamics of the growth of industrial indicators, it should be
noted the low level of mastering high technologies by industrial enterprises in their production
activities.

Vazhnym elementom dlya sprosa na promyshlennuyu produktsiyu yavlyayutsya Proyekty
Budushchikh<Rasshireniy Tengizshevroyl, Karachaganak-Petroleum i prochikh nedropol'zovateley.
Klyuchevym momentom pri rabote s otechestvennymi zavodami i predpriyatiyami so storony
krupnykh TNK yavlyayetsya tekhnologicheskaya osnashchennost', standartizirovannost' i kachestvo
vypuskayemoy produktsii otechestvennykh predpriyatiy. Drugim vazhnym generatorom sprosa
yavlyayetsya rynok Yevraziyskogo ekonomicheskogo Soyuza i VTO. Po dannym otcheta BCG
«Industriya 4.0: Budushcheye proizvoditel'nosti i rosta v promyshlennosti», bol'shoy
tekhnologicheskiy sdvig, nachavshiysya v promyshlennosti segodnya, zavershitsya k 2025 godu,
radikal'no izmeniv  oblik predpriyatiy, tovarov, partnerskikh otnosheniy. Naprimer,
proizvoditel'nost' truda v promyshlennykh otraslyakh uvelichitsya na 30%, effektivnost' raboty —
na 25%. Tak, v Germanii, po otsenkam BCG, v blizhayshiye pyat'-desyat’ let primeneniye
podkhodov i tekhnologiy Industrii 4.0 povysit proizvoditel'nost’ vo vsekh proizvodstvennykh
sektorakh promyshlennosti s 90 do 150 mlrd. yevro, povysit proizvoditel'nost' truda na 20-30% i
obespechit rost zanyatosti na 6% v blizhayshiye 10 let. Po otsenkam McKinsey, primeneniye
BigData i sistem predskazatel'noy analitiki pozvolit snizit' neproizvoditel'nyye prostoi do 40%.
Vnedreniye programmy Industriya 4.0 prineset povysheniye proizvoditel'nosti pri sravnitel'no
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maloy zamene oborudovaniya (ot 40 do 50 protsentov ot ustanovlennoy bazy) v techeniye
blizhayshikh 10 let. V tselom po tekhnologicheski razvitym stranam ozhidayut, chto Industriya 4.0
uvelichit dokhodnuyu chast' na 23%, a proizvoditel'nost' truda na 26%.

An important element for the demand for industrial products are the Future Growth Projects of
Tengizchevroil, Karachaganak-Petroleum and other subsoil users. The key point in working with
domestic factories and enterprises on the part of large TNCs is the technological equipment,
standardization and quality of products produced by domestic enterprises. Another important
generator of demand is the market ofthe Eurasian Economic Union and the WTO. According to the
BCG report "Industry 4.0: The Future of Productivity and Growth in Industry”, the great
technological shift that began in industry today will be completed by 2025, radically changing the
face of businesses, products, partnerships. For example, labor productivity in industrial sectors will
increase by 30%, work efficiency - by 25%. For example, in Germany, according to BCG estimates,
in the next five to ten years, the application of Industry 4.0 approaches and technologies will
increase productivity in all manufacturing sectors of the industry from 90 to- 150 billion euros,
increase labor productivity by 20-30% and ensure employment growth by 6 % over the next 10
years.

According to McKinsey, the use of BigData and predictive analytics systems will reduce
unproductive downtime by up to 40%. The implementation of the Industry 4.0°program will bring
productivity gains with relatively little equipment replacement (40-to 50 percent of the installed
base) over the next 10 years. In general, for technologically advanced countries, Industry 4.0 is
expected to increase revenue by 23%, and labor productivity by 26%.

For Kazakhstan, the increase in labor productivity can"be.up to 15%. The transition to total
"digitalization”, the development of complex digital models. of materials, processes and systems
based on the integration of scientific knowledge and the use of statistical methods for processing
large amounts of data (BigData) will allow most companies to significantly change existing
business models and production systems.

The main economic effects for the industry of Kazakhstan will be:

- increasing the productivity ofthe demestic industry through digital technologies;

- management of resources and_processes, control of the process of material consumption,
increasing the speed of processing and obtaining the final product through the use of automated
systems for optimal control,

- asset management, repair planning system, prevention of emergencies and risks;

- labor optimization, calculation of optimal technological maps, operational calendar
planning, optimal schedules and. cyclograms of processes;

- order management, reduction of surpluses in warehouses, formation, assembly and shipment
of products, constant monitoring of non-productive stocks and optimization of storage facilities;

- adaptation to customer requests, order management via the Internet;

- quality management systems, lean manufacturing, TPS-Lean systems;

-~ digital design, conceptual design, prototyping, modeling of new products, modern
engineering tools and production technologies.

- However, the main barriers to the development of the digital industry in Kazakhstan remain:

- complexity of new management processes;

- lack of necessary personnel competencies for the implementation and operation of solutions
(developers, top management, etc.);

- import dependence and inaccessibility ofthe necessary solutions of foreign developers;

- low level of competencies for the creation, implementation and operation of technological
solutions;

- data security and systems protection;

- a single standard for the integration of various production systems and data transmission
systems;

- end-to-end connection via wireless networks.Ons pa3sutua ocHoB WHaycTpum 4.0 B
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MUHEPa/IbHO-CbIPbEBOW  CeKTOpe KaszaxcTaHa Heo6X04MMO MPUHATME  CReayloWwmnx Mep W”
VHULMATMB:

1) creating a model of ideal production. Model plant system using reference information
systems. Service model for building a customer-oriented information system adapted to a specific
production. Integration, creation of strategic partnerships. Standardization and reference
architecture for ensuring the interaction of various companies within networked value chains.
Development of a single set of common standards;

2) creation of design centers. Creation of integrated design centers for collective use, with the
capabilities of modern software and computing systems based on a supercomputer, to model,
analyze and visualize (Multi-D design) all stages of creating the value of manufactured products.
Processing an array of data related to their subsequent operation and life cycle management;

3) creation of distributed integrated working environments - "smart pipelines”. Organization of
the conveyor for engineering work, equipped with powerful tools for automation;. modeling,
communication and information processing. Integration into the global design and design networks,
using modern computer communication and collaboration tools. Increasing the productivity of
engineering work, cooperation in obtaining and transferring competencies at'any time to anywhere
in the world. Creation of an intelligent collective working environment for developers, designers,
engineers, technologists and designers with the ability to quickly develop products and systems of
almost any complexity based on the information support service model;

4) development of an integrated software environment for computer engineering;

5) lean manufacturing and quality management systems. New management practices, carried
out in a mode that is increasingly approaching real time, new technologies for optimal control and
calculation of technological processes and working conditions. New forms of labor organization,
focused on project work on reference models;

6) education and continuing professional training. New education and workflow strategies with
a focus on encouraging on-the-job training, retraining, and ongoing professional development. The
achievement of these goals will be helped by the widespread introduction of practices for the
implementation of standard projects, “network exchange of best practices”, digital learning
techniques;

7) other necessary initiatives:

- assessment ofthe level of ICT at industrial enterprises;

- harmonization and adoption of NIST standards;

- attraction oftechnological partners and co-investors to create model plants;

- replication ofthe model plant experience among enterprises;

- expansion. of state support measures for reimbursement of costs for automation within the
framework of the Productivity 2020 Program. Financial support for projects (grants, investments,
co-financing);

- stimulating the implementation of project results in industry, government orders;

- support of educational projects, training of competent personnel;

- .introduction of an additional automation measure as part of the support for “national
champions”.

Advances in robotics are making fully autonomous equipment more affordable and efficient. In
manufacturing, the cost of industrial robots has fallen 50 percent since 1990, while U.S. labor costs
have risen 80 percent over the same period. Meanwhile, technological advances in fields such as
artificial intelligence are increasing the complexity of robotics and expanding their productive
applications. In the mining industry, the use of remote control and auxiliary control equipment is
becoming more common, as well as the introduction of fully autonomous equipment for
transportation, drilling and other processes [16-18].

Together, these technologies are revolutionizing the way the mining industry operates, a
change marked by both the use of information flow to reduce variability (fluctuation) in decision
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making and the introduction of more centralized, mechanized operations to reduce variability
(fluctuation) in execution.
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Tyiningeme:  Makanaga KasakctaH  PecnybnukacbiHblH —~— arpOeHepKaCiATiK  KeLleHiH
undpnaHblpy 6arfapnamacbl KapacTblpblnFaH. ArpoeHepKacinTiK KeweHAi TOMbIKKaHAb! TypLe
undpnaHablpyably, TepT OafblTbiHA KeHiN 6eniHreH. LndpnaHgbipy 6afFfapiamachl ascbiHAa
XYPri3ifiin XaTkaH >XyMbICTap MeH Luapanap, KyTifeTiH HaTvxXenep 6asHianfaH.

KinT cesgep: arpoeHepKaCinNTiK KelleH, MeMeKeTTiK 6ackapy, MeMAEeKeTTiK Kongay,
MeM/IEKETTIK peTTey, undpnaHabipy.

ATpOeHepKaCinTiK KelleH - YATTbIK 3KOHOMMKaHbIH aipbiKa casanapbiHbiH, 6ipi caHanagbl.
OnemMHiH [JaMblfaH engepiHie aybin  LWapyawblibiFbl ~ 9KOHOMUKAHbIH,  MaHbI3fbl  canachbl
6onFaHAbIKTaH, arpoeHepKaCinTiK KeleHAl AambITyFa KenTen KeHin 6eniHyae [1].

ArpapnblK canafa MyHLWIaNblKTbl [AeHrerige KeHin 0eniHyi, XanbiKka KaXeTTi asblK-TYAiK
OHIMAepiH eHAIpPeTIHAIriHe, XXYMbICLIbI KYLUTEPIH TOMLIKTLIPBIM, TUICIHLIE BHAIPICTIK MakcaTTafbl
eHIMAEPMEH KamTaMachI3 eTeTiHAiriMeH TyciHaipineai. Kenwinik >kafaaiga, aybin wapyawblbifbl
cafiaCblHbIH, faMy [eHreii, el 3KOHOMUKAaCbIHbIH gamy KepCceTKilliH KepceTesi.

KasakcTaH Pecny6nmKacbiHbIH, arpo@HepKaCinTIK KelleHi allblK Ta, 6ipTyTac >Xyie 60bin
Tabblnagbl. On 3 KeseriHge Oipkatap KypblibIM  Kypaylubl 3/1IEMEHTTEPAEH  Typagbl.
ArpoeHepKacinTiK KeleHAi anfa kapali AambiTy, eH GipiHLI Ke3eKTe MeMIEKeTTIK ©3iH-83i peTTey
XYMeciHe, 6ackapy MexaHU3MiHIH ZypbIC KypanyblHa Tikenein 6ainnaHbiCTbl [2].

KasakctaH Pecny6nukacbiHAa aybil Liapyallbliblfbl CanacblH UUQPRaHLbIpy XYMbICTapblH
XYPrisy e3 fAeHreiniHge wrepinin aTkaH oK. OfaH Mbicasi, aybln LlapyallbliblFbl MakcaTblHAA
naliganaHblNaTblH Xepnepai  HbiCaHanbl MakcaTblH4a Wrepe anMain OTbIpybIMbI3 >KaHe ayblin
Lapyalbl/bliFbl 6HIMAEPIH HapblKka canasbl, KO/MKETIMAI TYpAe WbiFapa anMaybiMbl3. COHAbIKTaH
[ia, arpoeHepKacINTIK KelleHre uuppnaHablpy 6GaffapnaMacbiH €eHrisyfiH, MaHbi3bl 30p. Aybin
LIapyallbinbIFbl ~CanacbiH gamMbiTyFa OafbiTTanfaH «LindpnaHabipy» 6Gafgapnamacbl  ascbiHAa
eniMi3fiH, eciMAiK luapyallblbifbl canacbiHa «Telematiks» >XyiieciH eHrisy kesgenreH. byn
aTa/iFaH XYMNeHiH KOMeriMeH eriH oparblHa XXYMbIC XacaTblH KOMOaNHHbIH, HEMeCce TPaKTOPAbIH,
XXYMBIC XbIAAaMABIFbIH XXaHe KaH4al ankanTa XXYpreHAiriH, kaHwa TyciM XXuHan, kaHaal kenemje
XaHap-Xafap Mail KonfjaHfaHblH aHblkTayFa 6onagbl. Eric ankabbiH 6akbinay, 6apnay >xaHe Tangay
YWiH ApOHAapAbl Aa KonjaHy anfa KolbliFaH. Man  wapyalbiibifFbl - canacbiHga GSM
HaBUraTopiapblH KonJaHy apkblibl Mas 6acblHbIH, YKalbl/IbIMHbIH, Kall TYCbIHAA XXYPreHiH, KaHLia
KM KalWbIKTbIKTa €eKeHiH Kepyre MYMKiHAIK 6epefi. COHbIMEH KaTap, aybli Llapyallbibifbl
eHIMJepiH caTy XaHe caTbIn any YLWWiH 3/IEKTPOH/bI cayfa anaHblH KanbiNTacTblpy MakcaTblHAa E-
KOMMepuma >kobacbl icke acblpblnyga. Erep, uudpnaHgblpy 6afgapnamacbl icKe acblpbliaTbiH
6onca, anfarbl yakblTTa Pecnybnuka geHreliiHe 20 uugpnsl depma meH 4000 depma Kypbiabim,
3NEKTPOHAbLI KOMMEpPUUSAHbIH yneci 3%-aaH, 20%-fa fgeiliH apTTbipbliMak][3].

Kasipri TaHza, aybln LlapyawbliblFbl canacbiHAa LUGPbIK TEXHOMOTMANAPAbl KO/AaHATbIH,
ayblnl LapyawblfibiFbl 6HIMAEPIH eHAipyLWwinepaid yneci TemeH. byn artanfaH afpain aybin
Lapyalbl/iblFbl  @HIMAEPIHEH TYCETIH OHIMAINIKTIH ~ TeMeHAeYyiHe, LWbIFbIHAAPAbIH, Y1FaloblHA
blknan etefi. Aybi/l LWapyallblibifbl canacbiHAa LMpRaHabIpy LapanapbliHbiH TONbIKKAHAbI TYpae
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