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EVALUATION OF THE EFFECTIVENESS OF THE
ORGANIZATION OF AN AUTOMATED SYSTEM

FOR MANAGING THE RESERVE ENERGY SUPPLY OF A
MINING FARM

The popularity of digital money due to the high capabilities of digital
technologies, data transmission, makes it possible to carry out fast transactions and
store capital in the form of electronic, virtual funds. Mining technology allows you
to mine cryptocurrencies (bitcoin, Namecoin, etc.) in real time using a large number
of video cards for parallel calculations of soda (hashes), while a large amount of
electricity is consumed. The boom of mining technology occurred in 2009-2015,
which caused a sharp increase in electricity consumption and insufficient capacity
for the development of other sectors of the economy In Kazakhstan due to the
low cost of electricity, there was an increase in the number of mining farms, and
therefore there were several blackouts. As a rule, a mining farm does not belong
to consumers of the 1st category, for whom switching to other feeders takes
place, the elimination of accidents has recently taken quite a long time and the
equipment stops, causes overheating and failure of video cards, moreover, the
calculation process itself is interrupted, the warranty functioning of the equipment
is not provided. The presented article discusses the methodology of organizing
the backup power supply of a mining farm, the selection and justification of the
necessary equipment and automation.

Keywords: mining, automated control systems, backup power supply,
efficiency
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Introduction

In 2022, the Majilis of the Parliament adopted amendments to the draft law
«On Digital Assets in the Republic of Kazakhstan» [1]. This document has brought
big problems to the mining farmers of Kazakhstan. So what is the problem? The
biggest problem is the licensing of activities, the next is the payment of corporate,
as well as the ban. to connect to the common energy system of Kazakhstan.

At the same time, there is still no clear understanding of the functioning of
mining farms in the country within the legal framework.

The blackout that occurred in 2022, against the background of increased
energy consumption by manners, greatly undermined their credibility members of
the government. Fig. 1 shows data on mining farms in Kazakhstan for 2022 [2].

Figure 1—Data on mining companies in Kazakhstan

According to the department [3], in October 2021, only 27 companies engaged
in digital mining were registered in the country. By mid-December 2022, the
number of «white» miners increased 11 times, to 297. This number includes both
active crypto miners and those who have just notified the ministry about the start
of their activities. By December last year, there were 60 such firms (27 of them
were engaged in mining in parallel). In total, there were 330 unique participants
in the industry at the end of last year. In Fig. 2 presents a map of the presence of
mining farms across the country [4].

34



TopaiireipoB yHHBepcuTeTIHIH Xabapibicel. ISSN 2710-3420. Dnepeemuxanvik cepuscol. Ne 3. 2023

Figure 2 — Map of the presence of mining farms in Kazakhstan

As can be seen from Fig. 2, the main part of mining farms settled in Almaty
and Astana (115 and 100) [4—6]. According to the proposals announced during
the meeting of the Majilis of the parliament on December 26, 2022 x6], miners
will be able to receive technical conditions for connection to electric networks,
due to imports from other countries, from renewable sources electricity (RES) or
from JSC «KORDM» at market prices with a positive balance of electricity. Fig.
3 shows data on electricity consumption in Kazakhstan for the period 2021-22.

Figure 3—FElectricity consumption
in Kazakhstan 2021-2022
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As can be seen from Fig.3, the shortage of electricity occurred from May
to September 2022, during this period there was a blackout in Kazakhstan and
massive outages of consumers. In this regard, the organization of alternative energy
supply to consumers is relevant.

Materials and methods

«NB-coin» LLP, located on the territory of the Akmola region, with 250 units
of equipment for cryptocurrency mining, was chosen as the object of research. The
purpose of the study is to increase the efficiency of the functioning of the mining
farm. The objective of the research is to develop an automated control system and
organization of backup power supply for mining farm equipment.

Results and discussion

In «NB-coin» LLP, the equipment of the manufacturer (asic) Antminer S9
is used. Table 1 shows the technical thermal conditions of the equipment (asic)
Antminer S9.

Table 1-Technical characteristics of the Antminer S9 for thermal mode

Parameter Meaning
Electrical power consumption 1400 wt

Operating temperature range 0°C++40°C
Cooling cooler performance 338 m/h

Overall dimensions 329 x 127 x 159 mm

Fig 4 — shows the equipment (asic) Antminer S9.

Figure 4-Equipment (asic) Antminer S9

For normal maintenance of the temperature regime, heat from the room must
be removed in order to avoid overheating and accidents.

When the room temperature rises above +40 °C, there is a natural decrease
in farm productivity by more than 5 %.
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To maintain the temperature regime, it is necessary to ensure the normal
functioning of the equipment for this purpose, an air conditioning or forced
ventilation system is organized, depending on the capacity of the mining farm.

It should be borne in mind, especially in winter, the air temperature should
not be below 0 °C and should be heated.

Ensuring proper ventilation should ensure effective cooling of the cooling
system of the mining farm equipment, while the following rule must be observed:
the flows of cooled air should enter the room with the equipment at the entrance,
and removal should be carried out in places where hot air accumulates. In the
professional environment, this term is called the «cold and hot corridor principle».
Fig. 5 shows the principle of operation of this scheme.

Figure 5—The principle of cold and hot corridor

We will perform the necessary calculations related to ensuring the necessary
ventilation of the equipment of «NB-coin» LLP calculation and selection of
equipment of optimal parameters. Table 1 shows the heat dissipation of 1 unit of
equipment, respectively, as mentioned above, the number of equipment is 250
pieces. From this quantity we perform calculations.

Tent - the room is 5° °C;

Trem— from the room is +40 °C;

The heat release from the equipment is the formula (1):

Q=1400 x 250 = 350 kWt 1)

The heat capacity Cp of the air is- 1005 Wt/m2xK
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We calculate the amount of air to remove the entire volume of heat:
G = Qx3600/(Cpx1,2x(Tent-Trem)) = 350000 x3600 / (1005 x1,2 x (40
—5))=29850 m3/h

It should be emphasized here that the heat removed from the equipment can
be used to heat the outdoor air in winter and cool it in summer, in order to increase
the efficiency of the ventilation system.

It is necessary to understand that ventilation systems are expensive equipment,
therefore, either issues of equipment performance are being resolved or a
ventilation system is being organized.

In our case, a forced ventilation system is organized in NB-coin LLP, which
is not of the highest pricing shown in Fig. 6.

Figure 6— Ventilation system of «NB-coin» LLP
We will calculate the energy consumption of the equipment of «NB-coin»
LLP. This calculation is made up of the total electricity consumption, both by the
production equipment and by the administrative office [7-14].
The main equipment of for mining Me:

Me =250%1,4= 350 kW/h;

2. Ventilation equipment fig.7, consumes 4 kW/h;
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Figure 7—Fan group with freon cooler

3. The administrative building, taking into account the workplaces of
employees, security systems and other low-current equipment, is 15 kW/h.

Now let’s calculate the total energy consumption of the entire enterprise of
«NB-coin» LLP formula (2).

Etot= 350+4+15=369 kW/h 2)
The following equipment and materials are included in the reserve power
supply [15-17].
1. Choose a diesel generator, according to the formula (2), the total energy
consumption is 369 kW / h. Kazakhstan has a fairly wide range of diesel generator

sets (diesel generator), so the choice was made by the company «AS-Al» LLP
brand SDG 5008 Fig. 8, the characteristics of which are shown in Table 2.

Figure 8—SDG 500S diesel generator
Table 3—Technical characteristics of SDG 500S DSU
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Rated Power Tank volume, / Engine capacity Weight, kg | Overall dimen-
kW/h Cub/m sions, m
450 450 91,5 4,5x1,6%2,09

The diesel generator is selected with a margin for a possible increase in the
number of equipment. The cost of the diesel generator of this brand

is 24000000tenge.

2. Selection Of Batteries. Here my choice stopped on batteries of the brand
SVC VP12150/S12 In 150 Ah (485=172=240) 2-005498. Fig. 9 shows the
appearance of the battery.

Pucynox 9—Akkymynstop mapku SVC VP12150/S

Let’s calculate the number of required batteries for our system.
[=PA3xU (©)

[=369000/3x380=561 A

In total, taking into account the fact that 1 battery gives 150A, we need 4-5
pieces. The cost of 1 battery of this brand is 157,000 tenge, respectively, for 4
batteries - 628,000 tenge.

3. Automation and accessories. Let’s choose a cable for organizing the
connection of power lines. Let’s focus on the cables of the VVG brand, the number
of cores is 1-5, the cross sections are different from 1.5-25. Fig. 10 shows the
appearance of the VVG cable.
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Figure 10-VVG cable

The cost of 1 meter of cable of this brand ranges from 1000 tenge per meter.
We need more than 150 meters of cable of this brand, the cost of the cable will
be 150,000 tenge.

The power cabinet. The complete set with the introductory automata is
shown in Fig. 11.

Figure 11-Power cabinet

The cost of such a power cabinet is 150,000 tenge, it is produced in
Kazakhstan, SK Magic Technology.

4. Installation and accessories. Only certified companies with appropriate
certificates and permits should be engaged in the implementation of work on the
organization of backup power supply. According to the market offers on the sites
OLX, Roof, GARDEN and others, the cost of installation work will be at least
1000000tenge, obtaining permits 1000000tenge. The components not presented
above, of a fairly wide range, take a sufficient amount of time to describe, so we
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do not consider them. The approximate cost of all components and other works
will be more than 9000000 tenge.

Fig. 12 shows the connection diagram of the diesel generator- this option
when there are no additional batteries.

Figure 12— Connection diagram of a diesel generator
Fig. 13 shows the scheme of the AAR (automatic activation of the reserve).

Figure 13—AAR diagram

As can be seen from Fig. 14, when the power supply from the external load
is cut off, AB 2 automatically triggers the diesel generator. In Fig. 15 presents an
automated system for managing the operation of the backup power supply. All
connection of the equipment at which autorun of the diesel generator is provided
is clearly shown, when the general power supply network of «NB-coin» LLP is
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disconnected. The very fact of the presence of the AAR with the correct connection
ensures the correct switching from the diesel generator to the general network
and back.

Figure 14—Automated backup power supply management system

Power supply management is carried out in automatic mode without
human intervention, AAR, contactor unit allow control signals to be carried out,
monitoring the current state of the power supply system. The presented automated
control system provides not only the set research goal, but can be practically
implemented.

Conclusions

To implement the above-mentioned backup power supply system for

«NB-coin» LLP, an investment in the amount of 25928000 tenge (excluding
emerging costs) or $ 54736 is required. To date, the cost of 1 bitcoin is $ 30,000
at the rate of the National Bank of the Republic of Kazakhstan. It is known from
open sources that for mining 1 bitcoin with the appropriate amount of equipment,
it takes from 1-1.5 months, Presumably NB-coin LLP, to get 1 bitcoin, it will take
6 months, in this case, the payback period of the project, conditional will be 1-1.6
years. With the existing problems of the Astana power grid, the organization of
backup power supply of the enterprise will not only ensure trouble-free operation
of equipment, but also increase the efficiency of cryptocurrency hashing.

REFERENCES
1 Novyi zakon o cifrovykh aktivakh v RK posledstviya i perspektivi [New

Law on Digital Assets][Electronic resource].—https:// prg.kz/pravmedia /webinars
_list/6864-.html

43



TopaiireipoB yHHBepcuTeTiHIH Xabapibicel. ISSN 2710-3420. Onepeemuxanvik cepusicol. Ne 3. 2023

2 330 official’no zanimautsya mainingom v Kazakhstane [330 organizations
are officially engaged in mining in Kazakhstan]:[Electronic resource].—https://
inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-
kazahstane

3 Kolichestvo mainerov viroslo v Kazakhstane vdvoe [The number of
miners in Kazakhstan has doubled][Electronic resource].—https://kz.kursiv.
media/2022-05-31/koliches tvo-belyh-majnerov- v-kazahstane-vyroslo-vd voe

4 Kak uderzhat’ mainerov v Kazakhstane [How to keep miners in Kazakhstan]
[Electronic resource]: — URL: https://kz.kursiv.media/2022-02-04/kak-uderzhat-

majnerov-v-kazahstane
5 Kazakhstan kotoryi ne smog, kak strana teryaet mainerov iz za politiki

vlastey [Kazakhstan, which could not, as the country loses miners due to the policy
of the authorities] [Electronic resource] : — URL:https://forklog.com/ exclusive/
kazahstan-kotoryj-ne-smog-kak-strana-teryaet-majnerov-iz-za-politiki-vlas tej

6 Iz Kazakhstana za god ushlo 70 % mainerov [70 % of miners left Kazakhstan
in a year][Electronic resource]: — URL:https://ranking.kz/reviews /indust ries /
ne-samyj -sladkij-god-dlya-majnerov-70-kriptodobytchikov-ushli-iz-kazahs

tana-proizvoditelnost-sokratilas-vtroe-byudzhet-sobral-nalogov-na-5-millionov-
dollarov.html [Kox moctyma 30.05.2023]

7 Kabyshev, A. V. Elektrosnabzhenie obe’ktov. CH. 1. Raschet elektricheskich
nagruzok, nagrev provodnikov i elektrooborudovaniya [Power supply of facilities
]: Ch. 1. Calculation of electrical loads, heating of conductors and electrical
equipment [Text] : textbook / A. V. Kabyshev . — Tomsk: Publishing House of
Tomsk Polytechnic University, 2007.

8 Kudrin, B. I. Elekrosnabzhenie promishlennich predpriyatii [Power
supply of industrial enterprises] [Text] : textbook for university students. — 2nd
ed. — Moscow: Intermet Engineering, 2006.

9 Kudrin, B. I. Raschet elektricheskich nagruzok potrebitelei istoriyz, sjstoyanie,
kompleksnii metod[Calculation of electrical loads of consumers: history, state, complex
method] [Text] // Industrial power engineering. —2015. — Ne 5.

10 NTP EPP-94 (Normi technologicheskogo proektirovaniya) [Design of
power supply of industrial enterprises] [Text]. — Moscow : «VNIP Tyazhpro-
melektroproekt», 1994.

11 Posobie k «Ukazaniyam po raschetu elektricheskich nagruzok» [Manual
for «Instructions for calculating electrical loads» (second edition)] [Text]. — M.:
«VNIP Tyazhpromelektroproekt», 1993.

12 Pravila ustroistva elektroustanovok [Rules for the installation of electrical
installations 7th ed] [Text]. — Moscow : Publishing House of NC ENAS, 2007.

13 RTM 34.18.32.4-92. Ukazaniya po raschetu elektricheskich nagruzok
[RTM 34.18.32.4-92 Instructions for calculating electrical loads] Instructional and

44


https://inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-kazahstane
https://inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-kazahstane
https://inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-kazahstane
URL:%20https://kz.kursiv.media/2022-02-04/kak-uderzhat-majnerov-v-kazahstane
URL:%20https://kz.kursiv.media/2022-02-04/kak-uderzhat-majnerov-v-kazahstane
URL:https://forklog.com/
URL:https://ranking.kz/reviews%20/indust%20ries%20/ne-samyj%20-sladkij-god-dlya-majnerov-70-kriptodobytchikov-ushli-iz-kazahs%20tana-proizvoditelnost-sokratilas-vtroe-byudzhet-sobral-nalogov-na-5-millionov-dollarov.html
URL:https://ranking.kz/reviews%20/indust%20ries%20/ne-samyj%20-sladkij-god-dlya-majnerov-70-kriptodobytchikov-ushli-iz-kazahs%20tana-proizvoditelnost-sokratilas-vtroe-byudzhet-sobral-nalogov-na-5-millionov-dollarov.html
URL:https://ranking.kz/reviews%20/indust%20ries%20/ne-samyj%20-sladkij-god-dlya-majnerov-70-kriptodobytchikov-ushli-iz-kazahs%20tana-proizvoditelnost-sokratilas-vtroe-byudzhet-sobral-nalogov-na-5-millionov-dollarov.html
URL:https://ranking.kz/reviews%20/indust%20ries%20/ne-samyj%20-sladkij-god-dlya-majnerov-70-kriptodobytchikov-ushli-iz-kazahs%20tana-proizvoditelnost-sokratilas-vtroe-byudzhet-sobral-nalogov-na-5-millionov-dollarov.html

TopaiireipoB yHHBepcuTeTIHIH Xabapibicel. ISSN 2710-3420. Dnepeemuxanvik cepuscol. Ne 3. 2023

informational materials on the design of electrical installations [ Text]. — Moscow
: «VNIP Tyazhpromelektroproekt», 1993.

14 Spravochnik po proektirovaniu energosnabzheniya [Handbook of power
supply design] [Text]/ Edited by Yu.G. Barybin. — Moscow : Energoatomizdat, 2000.

15 Spravochnik po elektrosnabzheniu I elektrooborudovaniu promishlennich
predpriyatii I obshestvennich zdanii [Handbook on power supply and electrical
equipment of industrial enterprises and public buildings] [ Text] / Under the general
editorship of professors of MEI (TU) S. I. Gamazin, B. I. Kudrin, S. A. Tsyruk.
— Moscow : Publishing House of MEI, 2010

16 Nasiri A., Hamidi S. 19-Uninterruptible Power Supplies. [Text] Power
electronics Handbook, 2018.—P. 641-657 [Electronic resource]: — https:/www.
sciencedirect. com/ science/article/pii/B9780128114070000210

17 Cheng Yu., Zang Yu and other. Energy Management Strategy of Fuel-
Cell Backup Power Supply Systems Based on Whale Optimization Fuzzy ontrol.

[Text] / Electronics 2022, 11(15), 2325; [Electronic resource]: — https://doi.org/
10.3390 /electro nics 11152325

CIIMCOK UCNOJb30BAHHOM JTIUTEPATYPHI

1 Hogslii 3akoH 0 NU(POBBIX aKTHBAaX [DICKTPOHHBINA pecypc]. — https:/
prg.kz/pravmedia /webinars _list/6864-novyy-zakon-o-cifrovyh-aktivah-v-rk-
posledstviya-i-perspektiv y.html

2 330 opranuzanuii ohuUIHaTHHO 3aHUMAIOTCs MaliHHTOM B KazaxcraHe

[DnexTponnsiit pecype]. — https://inbusiness.kz/ru/news/330-organizacij-

oficialno-zanimayutsya-majningom-v-kazahstane
3 KonuuectBo MmaitHepoB B KazaxcTaHe BbIpocio BABO€ [DJIEKTPOHHBII

pecypce]. — https://kz.kursiv.media/2022-05-31/kolichestvo-belyh- majnerov-
v-kazahstane-vyroslo-vdvoe

4 Kaxk ynepxath MaitHepoB B Kazaxcrane [DnekTponHsIi pecypc]. — https:/
kz.kursiv.media/2022-02-04/kak-uderzhat-majnerov-v-kazahstane

5 KazaxcraH, KOTOPBIH HE CMOT, KaK CTpaHa TepsieT MaHEepOB M3-3a O TUKU
Bracteii [DnextponHbiil pecypc]. — https://forklog.com/ exclusive/ kazahstan-
kotoryj-ne-smog-kak-strana-teryaet-majnerov-iz-za-politiki-vlas tej

6 U3 Kazaxcrana 3a rox yuuu 70 % maiiHepoB [DneKTpoHHBIN pecypc].—
https://ru.sputnik.kz/20230208/v-proshlom-godu-70-maynerov-ushli-iz-
kazakhstana-31895378.html

7 Kaobiues, A. B. Onexrpocnatkenne oobexToB. U. 1. Pacuer anekrpuyeckux
Harpy3oK, HarpeB MPOBOJHUKOB M 3JeKTpooOopynoBanus [Tekcr]: yueOHOe

45


https://www.sciencedirect
https://www.sciencedirect
https://doi.org/%2010.3390%20/electro%20nics%2011152325
https://doi.org/%2010.3390%20/electro%20nics%2011152325
https://prg.kz/pravmedia%20/webinars%20_list/6864-novyy-zakon-o-cifrovyh-aktivah-v-rk-posledstviya-i-perspektiv%20y.html
https://prg.kz/pravmedia%20/webinars%20_list/6864-novyy-zakon-o-cifrovyh-aktivah-v-rk-posledstviya-i-perspektiv%20y.html
https://prg.kz/pravmedia%20/webinars%20_list/6864-novyy-zakon-o-cifrovyh-aktivah-v-rk-posledstviya-i-perspektiv%20y.html
https://inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-kazahstane
https://inbusiness.kz/ru/news/330-organizacij-oficialno-zanimayutsya-majningom-v-kazahstane
https://kz.kursiv.media/2022-05-31/kolichestvo-belyh-
file:///X:/%d0%90%d1%81%d0%b8%d1%8f/%2b%20%d0%ad%d0%bd%d0%b5%d1%80%d0%b3%d0%b5%d1%82%d0%b8%d0%ba%d0%b0%203%202023/%20https://kz.kursiv.media/2022-02-04/kak-uderzhat-majnerov-v-kazahstane
file:///X:/%d0%90%d1%81%d0%b8%d1%8f/%2b%20%d0%ad%d0%bd%d0%b5%d1%80%d0%b3%d0%b5%d1%82%d0%b8%d0%ba%d0%b0%203%202023/%20https://kz.kursiv.media/2022-02-04/kak-uderzhat-majnerov-v-kazahstane
https://forklog.com/

TopaiireipoB yHHBepcuTeTiHIH Xabapibicel. ISSN 2710-3420. Onepeemuxanvik cepusicol. Ne 3. 2023

nocobue / A. B. KabpimeB. — Tomck : M3n-Bo TOMCKOTO MOJUTEXHUYECKOTO
yHuBepcureta, 2007. —160c

8 Kyapun, b. U. DnexkrpocHabxeHre TPOMBIIUICHHBIX MPEANPUSTUN
[Texct]: yueOHUK JIJIsI CTYJICHTOB BY30B. — 2-¢ u31. — M. : UTuTepmeT MHXKUHUPYHT,
2006.—-181c.

9 Kyapun, b. 1. Pacyer aiekTpruiecknx Harpy3o0Kk HoTpeOuTeneii: uctopus,
cocrosiaue, komruiekcHbli metox [Teker] // TIpom. snepretuka. — 2015. — Ne 5

10 HTII DIIT1-94 (HopMbl TEXHOJIOTHYECKOTO MPOCKTUPOBAHMUSA).
[IpoekTupoBaHue MCKTPOCHAOKEHUS MPOMBIIUICHHBIX npeanpustuii [TekcT]
:M. : «BHUIIN TsxnpoManekTponpoexT», 1994.

11 [ocobue k «YKa3aHUsAM 0 pacyeTy IMEKTPHUCCKUX HArpy30k» (Bropas
penakuus) [Texct] : M. : « BHUIIU TspxmpoManekTponpoekT», 1993.

12 IIpaBuna ycTpoicTBa 371€KTPOyCTaHOBOK. 7-€ u3f. [ Texct]. —M. : U3a-Bo
HII DHAC, 2007.

13 PTM 34.18.32.4-92 Vka3zaHus 1o pacuery 3JMeKTPUUECKUX Harpy3okK.
WNHcTpyKTHBHBIE U MHQOpPMAaNMOHHBIE MaTepHaibl MO MPOEKTHPOBAHUIO
anekTpoycTaHoBok [TekcT]:M. : «BHUIIN Tsaxnpomanexrponpoexty, 1993

14 CnpaBouHHK IO ITPOEKTUPOBaHUIO AekTpocHabxenus [Tekcr] // Tlon
pen. 0. I. Bapeiduna. — M. : Oueproaromuszar, 2000.

15 CnpaBOYHUK TO IHEPTOCHAOKEHHUIO U BIEKTPOOOOPYIOBAHHIO
MIPOMBILJICHHBIX NPeNNpUsITHi U oOecTBeHHbIX 31anuid [Tekcr] // Tlox o6,
pen. mpodeccopoB MBOU (TY) C. U. N'amasuna, b. 1. Kynpuna, C. A. [sipyka.
— M. : U3narensckuii njom MOU, 2010.

16 Nasiri, A., Hamidi, S. 19-Uninterruptible Power Supplies. [ Text]: Power
electronics Handbook, 2018.—P. 641-657 [Electronic resource]: — https:/www.
sciencedirect. com/ science/article/pii/B9780128114070000210

17 Cheng, Yu., Zang, Yu and other. Energy Management Strategy of Fuel-
Cell Backup Power Supply Systems Based on Whale Optimization Fuzzy Control

[Text]: Electronics 2022, 11(15), 2325; [Electronic resource]: — https://doi.org/
10.3390 /electro nics 11152325

Accepted for publication on 18.09.23

*K. M. Axuwes’ , A. /1. Tyreeynos’, M. Batiscapuxosd’,

B. U. Kapnog®, P. Asn’

12-5Ka3axckuil yHHBEPCHTET TEXHONOTHI U OH3Heca,
Pecnyonnka Kasaxcras, r. AcraHa;

3Tapa3ckuii perdoHaNbHBIN yHUBepcuTeT uM. M. X. Jlynatu,
Pecniyonuka Kaszaxcraw, r. Tapa3

46


https://www.sciencedirect
https://www.sciencedirect
https://doi.org/%2010.3390%20/electro%20nics%2011152325
https://doi.org/%2010.3390%20/electro%20nics%2011152325

TopaiireipoB yHHBepcuTeTIHIH Xabapibicel. ISSN 2710-3420. Dnepeemuxanvik cepuscol. Ne 3. 2023

“MOCKOBCKHI TOCYIapCTBEHHBIN YHUBEPCUTET TEXHOJIOTUHN U YIPaBICHUS
umenu K. I'. Pazymosckoro, Poccus, r. Mocksa
IIpunsaro k uzganuto 18.09.23.

OIEHKA 5OPEKTUBHOCTHU OPTAHU3ALINU
ABTOMATHU3UPOBAHHOM CUCTEMBI YIIPABJIEHU S

PE3EPHBIM SHEPTOCHABXXEHUEM MAHWHUHIOBOB ®EPMbI

Tonynaprocmo yugpoewix Oenez 6 C6513U C BbICOKUMU BOIMONCHOCHIAMU
Yupposvix mexnono2uil, nepedayu OAHHLIX, Odem 603MONCHOCMDb
ocyujecmeienuss OblCmMpulX MPAH3AKYULL U XPAHeHUs Kanumanida 6
Gopme dneKmpPOHHBIX, UPMYATbHBIX cpedcms. Texnonoeuss mMatnunea,
NO360Js51eM 8 pedcuMe PedalbHO20 8PEMeHU 000bl6amsb KPUNMOBAIIONY
(6umkoiin, Namecoin u 0p.) ucnonwv3ys 6onbuioe Kotuiecmeo eudeoKkapo
0JIs1 NAPALIENbHbIX 8bIYUCTIEHUTE CO006 (Xewiell) npu SMomM pacxo0yemcst
bonvwoe Konruuecmeo snexmposnepauu. bym mexnonoeuu mainunea
npuwenca Ha 2009-2015200a, umo nociyxicuno pe3komy pocmy
nompeonenus INeKMpoOIHePSUU U HeOOCMAMOYHOCIU MOWHOCIEU 0151
passumus opyaux cexmopog sxonomuxku B Kaszaxcmane Onazooaps
HeBbICOKOU CIMOUMOCHU JNEKMPOIHEP2ULL, NPOUZOULET POCIT KOTUYECTNEA
MAUHUHZOBbIX (hepM, 6 C8A3U C YeM NPOUSOULLO HECKONbKO ONIKAYMOS.
Kax npasuno maiinuneosas ¢epma, ne omuocumcs Kk nompeoumensim
1 xamezopuu, 0151 KOMOPLIX NPOUCXOOUM NepeKIoUeHue Ha opyaue
@udepovl, ycmparnenue asapuil 3aHUMaem 8 NOCJie0Hee epemMsi 00CHAMOYHO
nPOOOAANCUMENbHOE 8PEMSL U OCMAHOBKA 000pYO08AHUs, Gbl3blEAem
nepezpes u 6blx00 U3 CMposi 6UOEOKapo, bojiee Mo2o Npepvleaemcst cam
npoyecc BbIYUCTEHU, KAK NPABGUILO HA MALIHUSOBLIX (hepmax, YCMaHo61eHbl
UPS, xomopuvle He obecneuusaiom 2apanmuiiHoe QYHKYOHUPOBAHUE
0bopyoosanusi. B npedcmagiennol cmamove paccmampusaemcs
Op2aHU3ayuUsl pe3epsHO20 IHEP2OCHADNCEHUS MAUHUHZ0BOU (epmbl, 6b100D

u 060CHO8aHUE HE0OX0OUMO20 000PYO0BAHUL, ABMOMAMUKU.

Knroueswie cnosa: MaﬁHMHZ, aemomamu3upoearnHvle cucmembsl
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Kazakcran Pecriy0mnukacel, Tapa3s k;

K. T. PazymoBcKuit aTbiHarsl Mockey MEMIICKETTIK
TEXHOJIOTUsIIap JKoHe OacKkapy yHuBepcuTeti, Peceil, Mackey K
Bacoin misirapyra 18.09.23 kaObuinanab!.

TAY KEH ®EPMACBIH PE3EPBTIK DOHEPTUSIMEH
KABJBIKTAYJbI BACKAPYABIH ABTOMATTAH/IBIPBIJIFAH
JKYWECIH YUBIMIACTBIPYIbIH TUIMILIITTH BAFAJIAY

Huppnvik mexnonocusnaposiy, depexmepoi Oepydin dcoz2apul
MYMKIHOIKmepiHe 6auianblcmvl Yu@pavlk aKUlanbly mMaHblMaioblasl
AHCHIIOAM MPAHIAKYUALAPOBL JiCy3€e2e aAcbipyad JHCOHe KANnUumaiovl
EKMPOHOBIK, BUPMYATObL KYPAOap mypiHOe Cakmayea MyMKIHOIK Oepeoi.
Tay-xken mexHoNO2UACHl HAKMbL YAKbIM PEHCUMIHOE KPUNIMOBATIOMAHbI
oHOIpy2e MyMKIHOIK Oepedi(Bitcoin, Namecoin sicone m.0.) napaiiens cooa
(xaut) ecenmey yulin kenmeezer UOEOKapOmMapobl KOIOAHA OMbIPbIN, KNP
IHEPSUSICLIHBIY KON MOnuepi scymcanradsl. Mainune mexHonocuscbiHbly
opreyi 2009-2015 scvinoapza kendi, 6yn 3ieKmp SHEPSUSLCbLH MYMbIHY OblH
Kypm ocyiHe JicoHe 2eKmp IHEPSUSCHIHbIY MOMEH KYHbIHbIY APKACLIHOA
Kazaxcmanoa sxonomukanvly 6acka cexmopiapvli 0ambimy yulin
KyammapOoblH HCemKiNKci30i2iHe, MAUHUHSMIK hepManap CanbIHblY 6CYiHe,
ocvlean batlianvicmul Oipreule Kapa mycmi. doemme, may-kex gpepmacet 1
canammazol MymulHYWbLIAP2a JCamnatiovl, oaap yutii backa gpuoepriepee
ayvicy opbiH anaodvl, anammapobl Hcol COHebl YAKLIMMA IHCEMKINIKMI
V3aK YaKblmmol aiaobl JHCoHe JHeabObIKmMbl MOKMAamaobl, Kbl3bln Kemyoi
JICOHE BUOCOKAPOMbIY ICMEeH Wbl2yblH MmYyoblpaobl, COHbIMEH Kamap
ecenmey npoyeciniy 03i y3inedi, o0emme may-KeH QepmaiapblHoa ups
OPHamMwLIAObL, ONAP KAMIMAMACHL3 emnetioi HcabObIKMbLH Keninoi HCymMblC
icmeyi. ¥ colnbinean makanaoa may-Ken pepmaculii pe3epemix dHepeusimeH
2HcabOLIKMAayObl YUbIMOACTbIPY d0ICIeMeCt, Kadcemmi 1eabOblKmap MeH
ABMOMAMUKAHbL MAKOAY JICOHE He2i30ey Kapacmuvlpbliddbl.

Kinmmi co3dep: may-ken, agmomammanovipwiiean backapy
Jicytieniepi, pe3epemik IHePEUsSIMEH JHcabobIKmay, muiMOLliK
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