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The study of some issues of the application of cryptocurrency mining technology in Kazakhstan

Abstract

Object: Analyze the use of cryptocurrency mining technology in Kazakhstan and develop recommendations for
improving its effective operation.

Methods: We have used scientific methodological and research approaches, such as comparison, grouping, analy-
sis, classification, statistical data, induction, deduction, economic-mathematical methods, and modeling.

Findings: The study's practical significance is that these principles and approaches can be used to form a mining
farm development strategy. The proposals presented will improve the digital efficiency of the company and stabilize
and improve its financial and economic situation by making appropriate management decisions. The study results make
it possible to solve problems related to the ability of enterprises to provide a medium and long-term stable position in
the market and flexibly adapt to the environment.

Conclusions: Based on the study, the concept of “cryptocurrency”, “mining”, and “mining farm” was clarified as a
particular form of a new information economy and society that combines its input stages of the technological chain or
stages of its release in order to achieve significant competitive advantages compared to specialized types of digital
money. The features of digital money, such as cryptocurrencies and their mining, which include various platforms, ob-
jects, and types but have common elements, technologies, development management, and risks, were identified. A
methodology for analyzing the IT architecture of cryptocurrency and the volatility of the digital currency is proposed,
which allows one to find out quantitative and qualitative indicators, assess the extensiveness, intensity, and efficiency of
the use of cryptocurrency, and determine the reserves for its full use.

Keywords: information economy, digitalization, cryptocurrency, mining, digital tenge, bitcoin, electronic money.

Introduction

The global economy undergoes constant transformation: technological structures, material values, and
regulatory mechanisms evolve. The emergence of new factors could accelerate this process and alter the fun-
damental principles of modern market economics.

One such factor is global digitalization, which has influenced the development of all economic sectors.
Consequently, new markets, communication methods, and production management approaches have
emerged. Active digitization has created a digital profile for individuals, encompassing various aspects of
their lives, and also leads to specific ideological shifts as digital values, alongside material ones, have
emerged.

These digital goods and services are produced, bought, and sold in a global digital market, which
operates without geographical limitations. Notably, most transactions and product usage occur in the digital
realm, facilitating faster communication between buyers and sellers and the delivery of digital products.

However, this digital environment has also introduced challenges such as slower and costlier
transactions and the risk of compromised digital property and funds due to fraudulent activities. These
challenges coincided with the global financial crisis of 2007—2009 and the subsequent destabilization of
international economic relations.
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In response to these challenges, there has been a growing demand for alternative accumulation instru-
ments that are independent of traditional financial markets and meet the requirements of the digital economy.
Cryptocurrencies emerged as a technological response to these issues (Carstens, 2018).

Understanding the significance and popularity of cryptocurrencies requires examining the factors that
led to their emergence and the motivations of economic actors who adopted them.

After the emergence of Bitcoin in 2009, the world's first cryptocurrency, the cryptocurrency market ex-
panded rapidly, now offering various instruments based on distributed ledger technology. These instruments,
collectively known as crypto assets, exist in digital form or represent other assets digitally (Qin, 2018).

As stated in Satoshi Nakamoto's article “Bitcoin: Peer-to-Peer Electronic Cash System”, the purpose of
creating cryptocurrency is to provide an alternative to fiat currency (Nakamoto, 2008). The meaning of cryp-
tocurrency as a virtual currency or asset is still different, although there are many definitions often found on
the websites of international or national financial institutions.

Cryptocurrency is a set of concepts and technologies that form the backbone of the digital money sys-
tem. Monetary units such as bitcoins are used to store and transfer value between network members. There
are several remarkable differences to consider (Sichinava, 2019):

1) Digital currency is entirely virtual and lacks backing, unlike the dollar initially tied to gold. Some
experts argue that the cryptocurrencies’ value is determined by the energy expended in mining them;

2) All operations are entirely hidden when the system is completely transparent. A third-party user can
see a sequence of transactions with a coin at any time, but the people who make them are hidden behind se-
cret public keys;

3) The payment cannot be reversed. This property of cryptocurrency is one of the keys. In this regard, S.
Nakamoto wrote: “the absence of irreversible transactions increases the cost of services, the information of
which cannot be canceled. Since the payment can be canceled, the seller must be careful when asking the
buyer for more information than necessary”;

4) The most important difference is that everything started and there is no regulatory authority for cryp-
tocurrencies. This was done by transferring the main responsibility for managing records from the central
financial institution to the personal computer network and excluding the installers' semi-commissions. Cryp-
tocurrencies allow us to reduce the cost of doing business and prevent dishonest actions of intermediaries.
The system supports the development of the infrastructure where foreigners can do business by eliminating
the need for intermediaries.

Literature Review

The theoretical and methodological framework of the study is built upon the works of various authors in
the field of cryptocurrencies, mining, and digital economics, as well as methodological guidelines outlined in
legislative acts, government resolutions, and regulatory documents of the Republic of Kazakhstan. Addition-
ally, insights from domestic and foreign authors on the topics under examination, along with program docu-
ments of Kazakhstan, inform the research. Among the notable foreign scholars contributing to developing
the digital economy, blockchain, and cryptocurrency are S. Nakamoto, D. Sichinawa, N.T. Thuy, F. Calvao,
A.A. Aljabr, A.D. Lee, S. Ghimire, D.K. Sharma, and Y.K. Tomov.

It is worth noting that the concept of “Bitcoin” was the first to appear. A few years after its appearance,
Forbes magazine published an article in which the term “Cryptocurrency”, already familiar to society, was
strengthened. Because Bitcoin and cryptocurrencies are often classified with each other, Bitcoin is the first
failed cryptocurrency. The history of the emergence of the cryptocurrency phenomenon is considered from
the moment of the creation of the electronic coin (Thuy, 2020).

As per F. Calvao (2019), there exist various methods for acquiring cryptocurrencies:

1. Mining: This involves the issuance of cryptocurrencies through resource-intensive computations, of-
ten as a reward for validating transactions.

2. Purchase on cryptocurrency exchanges: Cryptocurrencies can be bought and sold on specialized trad-
ing platforms known as cryptocurrency exchanges.

3. Direct Acquisition: Acquiring cryptocurrencies directly from the owner, bypassing intermediaries, is
feasible. These digital assets can be procured via ATMs and online platforms providing services for ex-
changing fiat currency.

4. Capital investment: Another strategy involves investing in finance-related cryptocurrency. More im-
portantly, there has been an increase in the number of commercial entities entering the cryptocurrency space,
leading to the creation of digital assets-related products.
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Users who generate cryptocurrency are called integrity. They provide the hardware to validate transac-
tions, embed them in the blockchain, and maintain it online. Blockchain is a distributed ledger that records
all transactions in a cryptocurrency such as Bitcoin. Blockchain data is the history of all transactions, partial-
ly or entirely, loaded on every device connected to the network. Therefore, the collection of all information
about transactions and blocks takes place on many computers and is constantly synchronized. This process
ensures system security, prevents tampering of individual devices, and ensures that transactions are immuta-
ble and non-transferable (you cannot send the same bitcoins twice). If your Bitcoin payment passes, it will be
written to the blockchain and remain there forever. It would help if you did this simultaneously on all con-
nected devices to change information about it somehow. Each computer on which a copy of the blockchain is
stored is called a node. The code may be complete or incomplete, depending on the data uploaded. Incom-
plete codes are associated with full years since they do not include all the data of the blockchain; they save
only block headers and confirm transactions only on them. The miners in this system act as a complete
code — they download the entire blockchain to their computer. Additionally, Master Codes are comprehen-
sive codes capable of distributing rewards obtained by miners for transactions. However, to activate such a
code, a specific amount of cryptocurrency must be present in the account (Aljabr, 2019).

Lee A.D.'s research highlights that blockchain technology forms the foundation of every cryptocurrency,
constituting a series of interconnected blocks. According to his findings, each block contains transaction de-
tails such as sender and recipient addresses, transaction amounts, and supplementary remarks. Miners are
tasked with validating transactions, which is achieved through solving intricate algorithmic challenges (Lee,
2020).

Sharma D.K., in a research paper, outlined the basics of cryptocurrencies using blockchain technology
and discussed existing conversations about the potential of this technology to simplify effective financial
transaction mechanisms. The leading followers of technology are discussed in detail, as well as potential
problems and conflicts related to technology (Sharma, 2020).

Blockchain technologies have garnered significant attention in academics and business in recent years.
The emergence of the Bitcoin blockchain, mainly, has sparked numerous scientific inquiries into the tech-
nology's intricacies, security, and dependability. At its zenith, it catalyzed the formation of a novel economic
landscape, boasting a market capitalization of roughly $300 billion. In his scholarly work, Tomov Y.K. ex-
tensively delved into the evolution of blockchain technologies, addressing fundamental challenges and pro-
posing diverse solutions (Tomov, 2019).

Methods

The methodological basis of the research is based on the general scientific principles of the systematic
research approach. In addition, this paper uses theoretical research methods, including the analysis and syn-
thesis of information provided by the periodic business and scientific publications on cryptocurrencies and
Blockchain technologies. At the same time, historical, logical, technical, comparative, and legal research
methods were applied. Consequently, it became possible to classify cryptocurrency by substance and purpose
and obtain the necessary information about the legal regulation of cryptocurrency. In turn, along with theo-
retical research, empirical research methods were used, the basis of which was statistical and analytical data
published by rating agencies in the global information network Internet, the analysis of which allowed to
identify the main trends and directions of development of the cryptocurrency market based on blockchain
technologies.

Results

The current level of economic change is associated with the growth of virtual work, which is part of the
global economy based on interactive business and information technology. Developing new forms of money
is associated with activating and deepening the information sphere and society. Due to such conditions and
the impact of technological innovations, the economy acquires a new meaning; significant changes occur in
all spheres of economic activity, including the financial sector. The manifestation of such changes is the
transfer of transactions into electronic format, the emergence of new means of payment, and the latest pay-
ment means and systems.

One of the first payment systems that primarily used cryptography to protect the privacy of payments
was an equivalent version of the Bitcoin system. This system was developed in 2009 by a team of program-
mers under the pseudonym Satoshi Nakamoto. The primary purpose of creating cryptocurrency was to de-
centralize payments, that is, to avoid currency controls by financial institutions and avoid unnecessary fees.
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The initial value of the cryptocurrency was the cost of electricity consumed, and the secondary value was the
demand for the cryptocurrency.

Cryptocurrency is a new type of electronic money or financial obligations exchanged through infor-
mation technology systems, and the confidentiality of their transactions is protected by complex mathemati-
cal calculations of encryption algorithms based on cryptography. The main distinction of cryptocurrency to
electronic money is the lack of control, limited circulation, and the principle of complete anonymity (Li,
2017).

Cryptocurrency inflation protection can help to reduce the number of virtual currencies in circulation,
reduce the limited number of bitcoins, increase the likelihood of reclaiming or spending that bitcoin, and in-
crease the transparency and anonymity of the system, securely protecting electronic wallets. The first pur-
chase of an actual Bitcoin cryptocurrency product was made by a US citizen in 2010. About a thousand cryp-
tocurrencies are worldwide, but the most popular is Bitcoin. Its capitalization occupies almost 50% of the
entire cryptocurrency market, and as of 13 April 2018, it is worth $136.7 billion.

In the second place by capitalization, cryptocurrency, Ethereum stands at a crypto value — of 50.4 bil-
lion. In third place is the cryptocurrency Ripple; its capitalization level is 25.14 billion dollars. The value and
capitalization of the 20 largest cryptocurrencies are presented in Table 1.

Table 1. The value and capitalization of cryptocurrencies for 2021 (the 100 best by market capitalization).

Ne Name Market capitalization Price fSaIe price, Number of revolutions
or 24 hours

1 Bitcoin $136, 726, 137, 857 $8 054.66 $9,501,840,000 16,974,787 BTC

2 Ethereum $50,403,452,227 $510,21 $2,716,320,000 98,789,233 ETH

4 Bitcoin Cash $12,887,467,922 $754,95 $437,130,000 17,070,738 BCH

5 Litecoin $7,304,587,766 $130,30 $640,637,000 56,059,338 LTC

6 EOS $7,234,809,131 $9,15 $1,312,070,000 790,689,523 EOS*

8 Stellar $4,507,018,283 $0,242841 $90,295,200 18,559,554,243 XLM

9 NEO $4,332,373,500 $66,65 $243,161,000 65,000,000 NEO*

13 | TRON $2,596,268,007 $0,039488 $419,802,000 65,748,111,645 TRX*

14 | Tetcher $2,556,594,000 $0,284066 $49,235,700 8,999,999,999 XEM*

15 | NEM $2,280,949,523 $0,997293 $3,846,750,000 2,287,140,814 USDT*

16 | VeChain $1,773,692,821 $3,38 $81,267,800 524,770,505 VEN*

17 | Ethereum $1,637,901,917 $16,20 $238,199,000 101,135,647 ETC
Classic

18 | Binance Coin $1,529,107,496 $13,15 $137,054,000 116,261,604 BNB*

Note — based on the author's calculations

Regarding Kazakhstan, the National Bank of the Republic of Kazakhstan has recently determined that
the sole legal tender within the country is the tenge. Consequently, cryptocurrencies are not recognized as
valid means of payment. The rationale behind these restrictions and potential uniformity in managing the
virtual currency market stems from efforts to mitigate associated risks:

1) the potential misuse of virtual currencies for illicit activities like drug trafficking, arms trade, and
other prohibited transactions;

2) concerns regarding the infiltration of foreign financial entities into the domestic market, leading to
heightened competition and potential market share erosion for local financial institutions;

3) the risk of relinquishing the state's monopoly over currency issuance;

4) decline in central bank income;

5) a decrease in demand for the national currency, which causes its depreciation (or even refusal in
favor of foreign currency) and a change in the velocity of circulation, which, in turn, complicates the process
of determining the velocity of circulation of money and carrying out monetary regulation;

6) the impossibility of conducting an effective monetary policy since a large share of the money supply
is beyond the control of the monetary regulator;

7) reducing the level of impact or eliminating financial intermediaries, etcetera.

All this is an essential basis for making decisions on the monopoly issue of cryptocurrencies only by
central banks. Control over the development of virtual currencies, their circulation, regulation, and
development of national payment systems under the auspices and control of the regulator confirms the
previously stated hypothesis.
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In conclusion, according to many analysts, the rate of Bitcoin and most cryptocurrencies is very high,
and their cost increases only with the demand and interest of miners. Any negative information related to the
cryptocurrency system, bitcoin, and other electronic currencies will immediately affect their value.

Officials in many countries around the world view the Bitcoin network as an enabling environment for
illegal transactions and tax exemptions and, therefore, avoid the use of Bitcoin and other digital currencies,
making it difficult to exchange them with other traditional currencies.

In addition, the advantages of Bitcoin and other cryptocurrency systems are the high speed of electronic
currency transfer, high transaction security due to the high complexity of the Bitcoin network calculation, the
emission process programmed to reduce the number of virtual currencies in circulation, the ability to bypass
unallocated Bitcoins, limited number of Bitcoins, no commission in the payment system, the ability to return
or spend the same bitcoin a second time, systems of transparency and anonymity, reliable protection of
electronic wallets.

Thus, the use of cryptocurrency is only feasible for preventing the emergence of cryptocurrency
pyramid investment schemes, enhancing the digital and financial literacy of the population, and tightening
legislation in this area.

The electronic tenge, for which the National Bank of Kazakhstan is responsible, gets distributed in
electronic format jointly with market participants within the framework of a two-tier financial structure. It is
technically possible to present electronic tenge in the form of banknotes or tokens.

The primary objectives of the 2021 pilot initiative include assessing the feasibility of the digital tenge
concept through a pilot test of the technological execution of a retail platform using distributed ledger
technology. Additionally, the project aims to determine the key parameters of the digital currency model of
the National Bank of Kazakhstan in collaboration with all relevant stakeholders.

The Central Bank of the Republic creates and develops payment systems in the region to provide fast,
easy and secure payment solutions to everyone doing business across the country. The digital tenge system
will serve as an additional tool for financial market participants to improve financial inclusion by supporting
the creation of new services and expanding the adoption of electricity payments across the region.

In the long term, the introduction of digital tenge will improve the outcomes of international payments.
The Digital Tenge platform enables transactions at the level of national currency tokens, offering many ways
to increase the value, speed and transparency of country-related transactions. Digital KZT can help promote
personal and large businesses. The electronic presentation of Tenge for the private sector was tested within
the scope of a pilot project in 2021.

Central bank digital currencies serve digital payments and central bank reporting. A digital currency
governed by central bank tokens that acts as a store of wealth and a medium of exchange represents a third
vision of national money. It combines many of the properties of physical and digital currencies, providing new
opportunities for businesses and government agencies. According to the Bank for International Settlements'
Quarterly Thematic Review published in April 2021, central banks around the world have 65 ongoing research
activities on digital currencies. An updated version of the survey conducted in October of the same year
identified 84 projects, increasing the number of pilot projects from 9 to 26, as shown in Table 2.

Table 2. Examples of potential uses (pay-per-use, pay-as-you-go) payments in the supply chain

Targeted Payment-per-use Payments Micropayments loT and M2M Payments in the sup-
use (pay-per-use, pay-as- with and debits on payments ply chain
you-go) government an ongoing
participation basis
Watercolou | Through Smart Reducing the | The payment Due to their Targeted Programmes
r special- Contracts, the central risks of error, | properties of autonomy and and traceability of the
purpose bank's digital currency | abuse, and the Central programmability, Central Bank's digital
tokens enables payment for fraud, the Bank's digital central bank digital currency enable
allow you actual, actually ability to currency allow | currencies can automatic and
to control consumed quantities of | monitor additional become a convenient | transparent settlements
their use. products, resources, intended use, | payments in tool for making for supply chain
and services, providing | and making payment mod- | direct (without participants, reduce
the necessary quick els with low intermediaries) risks and costs, and
flexibility, savings, changes to growth, reduc- | payments between increase the level of
and control over social care ing the associ- | Internet of Things trust of chain
spending. settings. ated time costs. | devices. participants.
Note — it is based on the author's calculation
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Prerequisites for launching the Digital Tenge Initiative. To ensure the success of the Digital Tenge
initiative, several key factors need to be met: a wide range of modern digital payment options for individuals
and businesses who do not have access to traditional payment services.

Improving payment performance: expanding offline payments through technological advancements,
improving privacy and anonymity of transactions, allowing public access to digital currencies issued directly
by central banks, and improving payment facilities in the country.

Optimize government payments: Improve the payment process with the cooperation of the government
and recognize the important role in the development of the national economy and important work obligations
in society.

Digitalization of payment systems: Adapting payment systems to the growth of personal
cryptocurrencies and stable coins in the financial sector, strengthening the technological integration of
payment infrastructure and intensifying international competition in the development of public funds.

These events led to a surge in the cryptocurrency market; It increased from $190 billion in 2019 to $570
billion in 2020 at the end of the same year.

Credit cards increased significantly from 232 million transactions in 2017 to 2.88 billion transactions in
2020. In the same period, the value of these transactions increased from 3 to 35.3 trillion. Despite the growth,
the average transaction value decreased slightly from 13,100 manats in 2017 to 12,300 manats in 2020,
showing that payment cards have increased due to the impact of economic growth.

According to data from COINSHARES, an online website that tracks investments in Bitcoin and other
cryptocurrencies, total cryptocurrency assets managed by ETHEREUM reached $63 billion in December
2021. This is an increase from $37.6 billion recorded at the beginning of 2021. Of these assets, $40.1 billion
was cryptocurrency insurance and $17.2 billion was Bitcoin-related insurance. GAYSCALE
INVESTMENTS is a popular asset management company specializing in cryptocurrency investments,
leading the industry with a total crypto asset value of $43.7 billion under management as of December 2021.

Based on data from the Cambridge Alternative Finance Centre's online platform, which tracks current
electricity consumption associated with bitcoin operations, the United States (35.4%), Kazakhstan (18.1%),
and Russia (11.23%) lead in terms of the most significant computing power allocated to bitcoin mining as of
August 2021. The landscape underwent significant changes following China's ban on cryptocurrency mining
and the export of mining equipment to other countries. China's share in cryptocurrency mining, which previ-
ously held the top spot with approximately 53% of the computing power, has now dropped to zero. As a re-
sult, Russia has risen to the fourth position, as depicted in Figure.
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Figure. Share of countries in total computing power used for Bitcoin mining (%).

Note — based on the author’s calculations

Cryptocurrency has high quality of use of anti-manipulation devices with high anonymity of
participants, which allows deliberate manipulation of the market. In particular, it affects cultural
concentration: a measly 0.1% of cultural power controls about 50% of cultural power, and 10% controls
about 90% of power. This type of concentration poses a risk to the functioning of the Bitcoin blockchain, and
it gives people exposure to the Bitcoin-value of the network.
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Table 3 Kazakh closed banking network registration. The volume and speed of non-cash transactions on
local machines have increased recently, rising from 27 billion tenge and 30,000 transactions in 2017 to 25.6
trillion tenge and 1.98 billion transactions in 2020. International card programs will double. In 2020 alone,
the city bank processed 1.98 billion transactions and 25.6 trillion tenge on international cards, with a total
value of 9.7 trillion tenge and 899 million transactions.

Table 3. Comparison of transaction volumes for international and local payment systems

2019 2020 2021
Number of transac- : :
tions, billion transac- Through international payment systems 0,85 0,90 0,94
tions Through local payment systems 0,35 1,98 4,1
The volume of trans- | Through international payment systems 91 9,7 11,9
actions, trillion tenge
Through local payment systems 4,9 25,6 45,8

Note — based on the author's calculations

Creating a model with specific tools will provide insight into the potential use of distributed information
technology for central bank accounts. The model will help to resolve important questions about future tech-
nology:

1) Transparency: Exchange participants can verify the validity of received tokens as transaction history
associated with each token. This will help prevent token competition and comply with anti-money laundering
(AML) and anti-financial crime (CFT) regulations.

2) Increase business confidence: Unlike traditional financial systems that store information centrally,
distributed ledger systems provide distribution services. Each participant in the transaction keeps a copy of
the transaction and the entire transaction history for a digital token (i.e. coin). This decentralized method re-
duces the risk of data loss or unauthorized access.

3) Programmable functionality: Distributed ledger supports the creation of smart contracts to facilitate
transactions by applying specific payment methods and transactions. This feature increases the speed and
efficiency of the operation.

Discussions

During this study, a comparative analysis of cryptocurrencies and traditional forms of money was con-
ducted. There is currently no universally accepted definition of cryptocurrency; Some see it as a currency,
while others see it as an asset. The analysis suggests that cryptocurrencies should be defined based on their
similarities to paper money and their specific characteristics.

The real question is: Can cryptocurrencies function as a new form of money? This study shows that
there are no theoretical limits to considering cryptocurrencies as a new form of currency. In order to evaluate
the financial performance of crypto currencies, their effectiveness in the operation of the fund was evaluated.
Using this approach the following conclusions were reached:

- Bitcoin works well in the economic and international market as a medium of exchange.

- However, due to the radical change it is experiencing, Bitcoin must evolve two important roles as it
struggles to function effectively as a stable account and store of value.

- Investing in Bitcoin carries significant risk due to its volatility.

- Bitcoin operates autonomously, without the support of a central authority and therefore does not have
any control.

These results suggest that Bitcoin is not currently doing all the work of traditional currencies, but this
could change if its volatility is low. This change occurs when research identifies possible causes of differ-
ences and has the potential to cause less change. Therefore, when we witness the evolution of money, hu-
mans are moving from direct barter to the integration of technology in business transactions. If cryptocurren-
cies are fully accepted as currency by many countries, the development of these currencies is worth watch-

ing.
Conclusions
The blockchain system is the center of cryptocurrencies based on all their work. Even though this tech-
nology is currently used only in the financial sector, its nature is universal and can be implemented in any
area of human activity.
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In order to take advantage of the opportunities offered by globalization, it is necessary to establish solid
foundations for building the capacity to acquire and shape knowledge and technology. Otherwise, the simple
use of existing intelligence will lead to an inevitable lag in the country's economy without increasing it and
developing past years' scientific, technical, and technological potential.
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A. Ca0sbipkan, E.JI. Opsindacaposa, A.A. Kakynos, JI.M. Xamuroa, H.H. I'etamsnin
Ka3akcTranaa KpunraBajoTa MailHMHTI TEXHOJIOTHSICHIH KOJJIAHYABIH Kel0ip Macesiesiepin 3epTTey

Anodamna:

Maxkcamor: KazakcTanna KpUNTaBaIlOTa MAWHUHT] TEXHOJIOTHACHIH KOJNJAaHY bl Talgay >KOHE OHBIH THIMII KbI3-
METIH XKeTiaipy OOMBIHIIA YCRIHBIMIAP 93ipiey.

O0ici: CanpICTBIPY, TONTACTHIPY, TANJAY, KIKTEY, CTATUCTUKAIBIK SICTEp, MHIYKIUS, NeAYKIHs, SKOHOMUKAIIBIK -
MaTeMaTHKAJIBIK 9/1iCTep KIHE MOJIEIb/ICY CHSAKTHI FRUIBIMU 9JIICTEMENIK TOCUIIEp MEH 3epPTTEY 9/1iCTEpPi aJIbIHABIL.

Kopvimeinowr: 3epTTeyniH ToxKIprOESTiK MaHBI3ABUTBIFB KOPCETIITeH KaFuanap MeH TOCUIIepai MalHUHT (epMa-
JIApBIH TAMBITY CTPATErHsChIH KAJBINITACTHIPY/A KOJIIaHYFa OOJNAThIH/BIFBIHAA. ¥ CBIHBUIFAH YChIHBICTAP KOMIIAHUSHBIH
mUpAbBIK TUHIMAUIITIH apTThIpyFa, THICTI Oackapy IIEHNMICpIiH KaObuigay apKbUIbl OJApbIH  KapKbLIBIK-
SKOHOMUKAJIBIK XKaFIaibIH TYPaKTaH bIPYFa JKOHE )KaKcapTyFa MYMKIHIIK Oepeli. 3epTTey HOTHKelepl KacinopbiHiap-
JIbIH HapBIKTaFbl OpTa MEP3iMJi JKOHE y3aK Mep3iMJii OPHBIKTHI MO3MIMACHIH KAMTaMachl3 €Tyre »oHE CBHIPTKbBI OpTa
JKaraaiapeiHa uKeM/Ii Oeifimaeny Ka0ijgeTine OaillaHBICTBI MOCeeep/Ii Menyre MyMKIHIIK Oepei.

Tyorcoipoimoama: 3eprrey HeriziHAe HMQPIbIK aKaHBIH MaMaHIAaHABIPBUIFAH TYPJIEPIMEH CaJIBICTBIpFAaH/IA aii-
TapIBIKTall 09CEKENECTIK apTHIKIIBUTBIKTapFa KOJI KETKi3y MaKCaThIHAa TEXHOJIOTHIIBIK Ti30€KTiH ©31H/IK Kipic Ke3eH-
JIepiH HeMece OHBIH IIBIFY Ke3eH/epiH OIpIKTIpPETiH jKaHa aKNapaTThIK YKOHOMHKA MEH KOFaMHBIH epeKIle HbICAHbI pe-
TIH/IE «KPUNTOBAIIOTA», «MAWHUHI», «MaWHUHT (hepMachl» YFbIMbI HaKThUIAH/bl. CaHABIK aKIIAHBIH KPHUITOBAIIOTA
JKOHE OJIap/Ibl OHIIPY CHSKTHI €pEeKIIeIKTepl aHbIKTANbI, OJap SPTYpIi IuaThopMasiapabl, 0ObEKTIIEp/i XKoHE TypJe-
PiH KaMTHIIBI, OipaK >KaiIbl 3JIEMEHTTEpl, TeXHOJOTHsIIaphl, AaMyabl Oackapy >koHe Toyekenjuep Oap. CaHIBIK XKoHE
camaiblK KOPCEeTKILITEp/l aHbIKTayFa, KPUITOBAIIOTAHBI MaiilaNaHyAblH 3KCTEHCUBTLUIITIH, KapKbIHIBUIBIFBIH JKOHE
TUIMALIITIH OaranayFa >koHEe OHBI TOJBIK MaiAaIaHy pe3epBTEPiH aHBIKTayFa MYMKIHIIK OepeTiH KpunToBamoTaHbH [T
APXUTEKTYPACHIH jKoHE [U(PIIBIK BATIOTAHBIH KYObIIMABLUIBIFBIH TaJIAy 9[ICTEMEC] YChIHBUIFaH.

Kinm co30ep: akmapaTThIK 3KOHOMHUKA, MH(DPIAHIBIPY, KPUNTOBAIIOTA, MAaWHUHT, NMUQPPIBIK TEHre, OUTKOWH,
AIEKTPOH/BI KA.
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HccaenoBanue HEKOTOPBIX BONPOCOB MPUMeHEHHs TEXHOJOTHM MAWHUHTA KPUINITOBATIOTHI
B Ka3zaxcrane

Annomauusn.

Leny: AHanu3 MPUMEHEHHS TEXHOJOTHU MalHWHTa KpUNTOBAMOTH B KazaxcTane W BRIpabOTKa PEKOMEHIAITUH
II0 COBEPIICHCTBOBAHMIO e¢ 3(pPeKTUBHOM AEATEIEHOCTH.

Memoour: TlonyueHbl Hay4HBIE METOMOJOTMYECKUE MOAXObI U METOAbl MCCIENOBaHMS, TaKHe KaK CpaBHEHHE,
IpYNIHMPOBKA, aHAJIN3, KIACCU(PUKALHS, CTATUCTUYECKUE METO/bI, MHIYKIHS, JIeTyKINs, SKOHOMUKO-MaTeMaTHIeCKH1e
METO/IbI M MOJICTTUPOBAHHE.

Pesynomamer: TlpakTuueckass 3HAYMMOCTh HCCIICJOBAHMS 3aKJIOYAETCs B TOM, YTO yKa3aHHbIE NPUHLIUIBI U
MIOJIXOIBI MOTYT OBITh MCIIOJIb30BaHbI TPU (POPMUPOBAHUH CTPATETUH Pa3BUTHs MailHUHIOBBIX GepM. [IpencTaBieHHbIe
MIPEUIOKEHUSI TTO3BOJIAT IIOBBICHTH NHU(MPOBYIO 3()(HEeKTHUBHOCTh KOMITAHHUH, CTA0MIN3NPOBATh U YIYUIIUTh e¢ (UHAH-
COBO-3KOHOMHYECKOE MOJIOXKEHHE ITyTEM MPUHSTHS COOTBETCTBYIOIINX YIPABJICHUECKUX pelIeHui. Pe3yabpraTel nccie-
JIOBaHMS TO3BOJISIIOT PELIATh IIPOOIIEMBI, CBSI3aHHBIE CO CIIOCOOHOCTBIO MPEATIPUATHI 00€CTIeunBaTh CPEAHECPOUHYIO U
JONTOCPOYHYIO yCTOHYMBYIO TO3UIIMIO HA PBIHKE M THOKO aJanTHPOBATHCS K YCIOBHUSIM BHEUTHEH CPEIbI.

Bvisoovr: Ha ocHOBe mccnenoBaHUs ObUIM YTOUHEHBI MOHATHS «KPHINTOBAIIOTA», «MaWHUHT», «MaiHUHIOBas
(depmay» kak ocoOble GOPMBI HOBOW MHPOPMAITMOHHOW SKOHOMHKH W OOMIECTBa, OOBEIUHSIOMAE COOCTBEHHBIC BXO/-
HBIE ATAIlbl TEXHOJIOTHYECKOM LCNOYKH, WIH STallbl €€ BbIXOJa C LCJIbIO JOCTUIKCHHUA CYIIECTBECHHBIX KOHKYPCHTHBIX
MPEUMYIIECTB, 10 CPAaBHEHHIO CO CIIEIMAIM3UPOBAHHBIMU BUIaMH LU(PPOBBIX AeHeT. BrlsiBiieHbI 0coOeHHOCTH 1I(pO-
BBIX JICHET, TaKWe KaK KPUIITOBAIIOTHI M MX MallHUHT, KOTOPbIE BKIIIOYAIOT B ce0sl pa3inuuHble MIaT(QOpMbl, OOBEKTHI 1
THUIIBI, HO IMEIOT OOIIME 3JIEMEHTHI, TEXHOJIOTHH, YIIPaBJIECHHE pa3BUTHEM, pucku. [Ipennoxena meronuka ananum3a IT-
APXUTCKTYPHI KPUTITOBAJIIOTHI U BOJIATUWIBHOCTH I.[I/I(prBOﬁ BaJIIOTHI, MO3BOJIAIONIAsA Y3HATh KOJIMYCCTBCHHBIC U Ka4Y€C-
TBCHHBIC ITIOKA3aTCJIN, OLCHUTH 3KCTCHCHUBHOCTb, MHTCHCUBHOCTb U 3¢)¢)GKTI/IBHOCTL HCIOJIb30BaHUA KPUIITOBAJIIOTBEI U
OIIPEJICTIUTH PE3EPBHI €€ ITOJTHOTO UCIIOIB30BaAHMS.

Kniwouegvie cnoga: nHbOpManMoHHasE SKOHOMHKA, IU(PPOBU3AIMS, KPUIITOBAIIOTA, MAHHUHT, U(PPOBOH TeHTe,
OUTKOIH, >JIEKTPOHHBIC IEHBIH.
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