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Features of financing investment projects of small and medium-sized businesses in Kazakhstan

Abstract

Object: The article considers the issues of development of small and medium businesses as one of the significant
elements for the effective functioning of economics aimed to create favourable conditions for developing domestic
business.

Methods: Small and medium businesses play an important role to ensure economic public involvement, tax pay-
ment into the budget, and social and economic development on the whole. The article describes the basic sources for
financing investment projects of small and medium business entities, considers the condition of small and medium
businesses in the Republic, analyzed the problems controlling the development, represented the author’s view for the
solution. The authors research the sources for financial support of entreprencurial development, the insufficiency prob-
lem, the lack of drivers for implementation. Based on the analyses of entrepreneurial activity in Kazakhstan for the last
years conclusions and recommendations have been represented to improve economic levers of regulating entrepreneur-
ship activities, the prognosis for the further development of small and medium businesses has been done. With the help
of Desk Research, the basic indexes of small and medium business development and ways of financing small and medi-
um businesses have been analyzed.

Findings: Based on the regressive multiple data analyses and application of technical analysis, the amount of man-
power employed in the small and medium business, the amount of GV A in the GDP (gross domestic product), the credit
tranche, given to the small entrepreneurship, investments in the capital stock have been calculated.

Conclusions: The necessity to deregulate business financially and legislatively has been justified. There have been
worked out the practical recommendations to ensure refusal from the routine and specific random inspection visits.
There also has been made an access to state and quasi-procurement together with the electronic trading platform, cate-
gory system, and pre-qualified selection.

Keywords: investment project, funding, source of funding, credit funding.

Introduction

The-development of SMB (small and medium businesses) is one of the strategic tasks of the country
that promotes. stimulation of competitive environment in order to implement new methods and effective
technologies at the enterprises, to raise workforce productivity, to apply high technology. SMB also plays a
social role by stabilizing medium population stratum, creating new workplaces, reducing unemployment and
poverty.

The state policy in the Republic of Kazakhstan related to private entrepreneurship is aimed to form the
middle class, by developing small businesses focused on the creation of new high-tech industries with the
highest added value.

To achieve this goal as one of the stages of realization of the strategy of industrial and innovative de-
velopment of the Republic of Kazakhstan, it is envisaged to solve the problem of developing the infrastruc-
ture of entrepreneurship.
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In the Republic of Kazakhstan, such organizations include state-owned and state-created organizations;
non-governmental organizations; commercial organizations. A comparison of organizational and functional
structures allows us to compile a matrix of participation of infrastructure institutions in the process of entre-
preneurship development in Kazakhstan (The financing of small and medium-sized enterprises in the euro
area (august, 2007, pp.75). Currently, it seems relevant for small and medium-sized businesses to search for
alternative sources of financing, since small and medium-sized businesses are quicker to adapt to changes
and can push the economy out of a protracted recession (Gazman, 2013).

One of the specific features of project financing is the use of a large number of financial and non-
financial instruments, a mature normative framework, tendering, which leads to significant costs for legal
processing of the project and legal support. As a result, investment projects for the implementation of which
it is necessary to apply project financing are limited to such additional costs (Doing Business, 2014).

Literature Review

Project financing has a history of less than a quarter-century. It appeared in the 70s‘in-connection with
the «oil boom» when oil and other energy prices rose many times over a short period. The profitability of
investment projects in oil and gas production began to amount to hundreds or even thousands of percent per
year. This influenced the behavior of banks that began to search for highly profitable lending projects (pri-
marily in the oil and gas sector of the economy).

To finance very large projects, they joined the consortium. Later, in the 80s, project financing began to
be used in the telecommunications sector, mining, and infrastructure. As noted by E.R. Yeskomb, the project
financing is a way of attracting long-term borrowed financing for large projects through financial engineer-
ing, based on a loan against cash flows created only by the project itself; and is.a complex organizational and
financial measure for financing and monitoring the implementation:of the project its participants (Aimurzina,
2018).

The investment activity of small and medium enterprises‘is regulated by the state and regional regulato-
ry acts coordinating the investment activities of all business entities in the country’s market.

Methods

In the Republic of Kazakhstan, the average annual increase of active entities in SMB amounts to 2,4 %
for the last 5 years, the amount of employed in SME is 2 %, output of product is 13,2 %, the share in GRP is
5 % (Committee on Statistics, 2019).

For 2013-2017, there is a slight annual increase of the registered entities by 0,03 %. The graph shows
basic indexes of SMB development in the Republic of Kazakhstan for the period of 2013-2017 years.
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Figure 1. Basic indexes of SME development in the Republic of Kazakhstan for the period of 2013-2017 years

Note: Compiled by the author on the basis of the source (Committee on Statistics of the Ministry of National Economy of the Repub-
lic of Kazakhstan)
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Based on the Committee on Statistics The Ministry of National Economics of the Republic of Kazakh-
stan (MNE) the trend line has been built for the period from 2005-2017 years (Graph 2), showing the ten-
dency between the number of employed in the SME and the proportion of GVA (Gross Value added) of
SME (Small and Medium Entrepreneurship) in the GDP (Gross Domestic Product). R-squared product R* is
determined as the coefficient of determination between the level of the statistical series and the time and
chracterizes the proportion of fluctuation of the statistical series influenced by the time. The closer the R to
1, the more significant the trend equation is (Sartov, 2016).
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Figure 2. The diagram of the number of the employed in SME in the GDP

Note: Compiled by the authors

The scattering graph showed the vivid escapes; at the same time the R-squared product is above the op-
timal value of R?=0,9525>0,7. Due to this, the given factor is considered to be significant. The bigger
amount of the employed in the SME, the higher parameters of the GDP of the country is. The prognosis is
possible in such a model and we see that the point prognosis, at first sight, is accurate as the R-squared prod-
uct equals to 0,9525. Polynomial equation of'the dependency of GV A proportion in the GDP from the num-
ber of the employed in the SME can'be described by the function: y = 4E-16x" — 6E-12x° + 4E-08x"* —
0,0001x’ + 0,2692x” — 271,05%+.112701.

The estimated data of the employed-in the SME and the proportion of SME’s GVA are displayed in
Graph 3 and were made based on the linear trend.
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Figure 3. The prognosis of the basic data of the SME development
Note: Compiled by the authors

Based on the proximate analysis the impact forecast of the number of employed in the SME has been
made up in proportion to GVA in the GDP.
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According to the forecast the proportion of SME contribution in the GDP in 2022 in Kazakhstan will
make up 34 %. In comparison with such developed countries like USA (52 %), Germany (55 %), France
(50 %), Denmark (61 %), Italy (68 %) the stated parameter is quite low.

However, one of the main tasks of the strategic plans for the development of Kazakhstan is to achieve
50 % of enterprises’ contribution in the country’s GDP. To accomplish the following task the government
takes necessary measures to expand and improve state programs to support the SME. Thus, at present more
than 13 thousand of business projects have been financed, the Development Production Employment and
Mass Entrepreneurship Program has been adopted which allots credits for up to 18 million tenge with 6 % of
rock-bottom rate.

One of the main SME’s external financing is a credit financing. Credit financing is determined as mon-
ey supply given by the financial organizations subject to specific conditions (creditworthiness, promptness,
paying capacity) for a certain period. Creditworthiness of borrower of the investment fund is the ability to
accumulate the cash flow in order to pay back the investment credit allotted based on the basic parameters
from the point of risk and income evaluation necessary for the bank to make the effective decision for the
project.

The dynamic credit financing of second tier banks given to the small entrepreneurship has an annual
growth for the 2012-2018 years, which is 13,8 %, also, the proportion of credit financing has increased by
4,2 % with the total amount of funds allotted in the country’s economy (Productivity Drag from Small and
Medium-Sized Enterprises in Japan (june 2019, pp. 21).

Based on the dynamics of the actual indicators of loans issued to small businesses in the total volume of
loans issued to the economy, as well as applying technical analysis based on'the exponential and linear trend
lines, we will predict the dynamics of credit financing until 2023.

For the indicator «loans issued to the economy» a model of the logarithmic trend line was selected.

The analysis of this graph shows that the model of the time series selected in the form of a logarithmic
trend, in principle, adequately describes the real process, the coefficient of reliability of the approximation is
0.75. Prediction in such a model is possible and we see that the point forecast, at first glance, is reliable.

The logarithmic calculation of forecasting the indicator «loans issued to the economy» is represented by
the following equation:

y =1754709,68Ln(x) —13340371,38 (1.1)

where y is the predicted value of the indicator; x - the actual value of the indicator.

For the indicator «loans issued te'small entrepreneurship», the optimal model is a linear trend with an
approximation coefficient of 0.7975. The linear calculation of forecasting the indicator «loans issued to small
business» is described by the function:

v =34451x - 692492 (1.2)

where y is the predicted value of the indicator; x — the actual value of the indicator.
The results of forecast indicators of credit financing are presented in Graph 4.
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Figure 4. Forecast of loan financing indicators

Note: compiled by the authors on the basis of technical analysis
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Thus, by 2022, the share of loans issued to small businesses will amount to 25.3 % of the total loans is-
sued to the economy.

Results

One of the main financial funds to support entrepreneurship is Damu Entrepreneurship Development
Fund JSC, which provides financial and non-financial support to SMEs through state programs for both start-
ups and existing ones. Credit financing is provided through certain second-tier banks and leasing companies
that are partners of the Fund.

To determine the effectiveness of government programs to support entrepreneurship we consider the
dynamics of the main indicators for the period 2012-2017 (Graph 5).
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Figure 5. Results of credit financing in the framework of state programs

Note: Compiled by the author on the basis of the source (JSC Damu Entrepreneurship Development Fund JSC)

The above graph clearly demonstrates the stable growth of investment projects by 29.8 % since 2012.
At the same time, credit financing indicators are growing, the average annual growth is 3.3 %.

Unlike loan financing, venture capital has a number of features.

According to the terminology of E:S. Krapivina venture capital fund is an investment fund that focuses
on working with innovative enterprises and projects, often start-ups (Krapivina, 2014). Venture financing is a
risky activity aimed at using scientific achievements and technical innovations that have not yet been used in
practice. In the entrepreneurial code of the Republic of Kazakhstan venture financing refers to activities re-
lated to the financing of individuals engaged only in innovative activities by investing in their authorized
capital, acquiring finanecial instruments issued by them, or providing them with a cash loan (Business Code
of the Republic of Kazakhstan, 2015).

Thus, venture financing is in many respects different from credit financing. The main differences are
the mandatory presence of an innovative component in the investment project, the ability to attract financing
without providing collateral. Venture financing participants can be enterprises that are in the early stages of
development,as well as operating enterprises planning to expand or modernize production facilities.

The terms of the financing are provided on the terms of payment of the investment loan during the long-
term investment period with an annual interest rate of 15 % or higher or by participation of the authorized
capital of SMEs, while the calculation of the valuation of the company is determined at the preliminary stage
of negotiations.

With the entry into force of new legislation in the Republic of Kazakhstan on issues of venture financ-
ing (Law of the Republic of Kazakhstan, 2018) the demand for venture financing will increase due to the
availability and simplification of procedures, as well as the creation of a legal framework. The emergence of
an agreement on the exercise of the rights of participants in a business partnership will allow for the imple-
mentation of activities related to the management of the partnership by participating in voting at a general

ECONOMY Series. Ne 3(103)/2021 129



S.K. Yerzhanova, B.T. Aimyrzina et al.

meeting of participants. In addition, participants in the partnership may provide compensation for property
losses due to the impossibility of fulfilling their obligations.

The concept of a «venture manager» is introduced, engaged in the conduct of asset management activi-
ties of a venture fund on the basis of an agreement concluded with it. The opening of the Astana Hub interna-
tional technology park for IT start-ups, being a platform to attract venture capitalists and business angels,
will allow SMEs to develop in high-tech innovative areas.

The investment portfolio of fixed venture capital funds in the Republic of Kazakhstan is presented in
Table. When compiling the investment portfolio, annual reports for 2017 were used by NATR JSC, Kazyna
Capital Management JSC (Annual reports of Kazyna Capital Management JSC, 2018).

Table. Investment portfolio of fixed assets in the Republic of Kazakhstan

Ne Name of private equity fund Venture fund Venture fund.nvestments,
mln. tenge
1 JSC «Areket» JSC «NATR» 264,6
2 | JSC «Delta Tehnology» 1320
Wellington Partners Ventures III Technology Fund 1329
L.P.
4 | Flagship Venture Fund 1281
5 | Vertex III Venture Fund 674
6 | Aureos Central Asia Fund JSC «Kazyna 1961
7 | Wolfensohn Capital Partners (WCP) Capital 9213
8 | ADM Kazakhstan Capital Restructuring Fund (KCRF) Management» 18 315
9 | Russian-Kazakhstan Nanotechnology Fund (RKFN) 9250
10 | Falah Growth Fund (FGF) 18 500
11 | Kazakhstan Growth Fund (KGF) 14 800
12 | Macquarie Russia and CIS Infrastructure Fund (MRIE) 11 100
13 | CITIC-Kazyna Investment Fund I (CKIF) 37000
14 | Almex-Baiterek Fund (ABF) 10 323
15 | Islamic Infrastructure Fund (IIF) 1110
16 | Baiterek Venture Fund (BVF) 14134
17 | Kazakhstan Infrastructure Fund (KIF) 37 000
18 | DBK Equity Fund C.V. 1106,3
Note: Compiled by the author on the basis of (Annual reports of JSC NATR)

The formation of a legal framework that helps to regulate the relationships of venture capital market
participants, the creation of-a mechanism for state participation in the financing of venture capital funds
through development institutions and national companies will stimulate an increase in venture capital in-
vestments in innovative projects, which will increase GDP indicators in certain way countries.

JSC National Agency.-for Technological Development is the main operator of the program for grant fi-
nancing of innovative projects. One of the main programs is «Innovative Grantsy.

Innovation grants are budgetary funds provided to the subjects of industrial and innovative activity on a
non-repayable basis for the implementation of their industrial and innovative projects within the framework
of priority areas for the provision of innovative grants. Since 2017 the program has been amended, namely,
the grant limit has been increased to 500 million tenge, the requirements for grant recipients regarding the
presence of 3-three years of business experience, as well as the presence of their own participation in the pro-
ject have changed. In addition, the procedure for reviewing and filing an application has been simplified, also
examination time was reduced.

According to the results of 2017, out of 208 grant applications 9 innovative grants were approved, with
a total value of 1.687 billion tenge, 24 % of which were aimed at the commercialization of technologies,
34 % for the technological development of existing enterprises, 42 % for the development of industries. In
terms of industries, the leading place is taken by the development of information and communication tech-
nologies, then advanced technologies in the agricultural sector, the third and fourth places are mechanical
engineering and advanced technologies in construction.
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Discussion

Thus, the state stimulates the development of innovative entrepreneurship, creating favorable conditions
for the introduction of new advanced technologies and innovative solutions.

In addition to traditional methods of attracting financing, there are also modern methods. A vivid exam-
ple is the crowdfunding system for attracting investments, that is, financing from a large number of people.

In Kazakhstan this type of financing appeared in 2013, however active work has begun recently. The
presented crowdfunding platforms provide a service to attract financing for the implementation of business
ideas from around the world.

The state provides legislative support, measures are taken to deregulate the business (Tolmachev,
2015). To date, the number of permits has been reduced by more than three times and an audit of state
control and oversight functions has been carried out. Practical recommendations have been worked out,
suggesting the abandonment of the existing order of conducting random checks and most of the checks in a
special order. The audit of legislation has been completed with a view to providing business with. reports and
information to state bodies. At the first stage of the work, about 1600 information requirements are planned
to be reduced by 30 %. To solve problems with unreasonable tax audits, the number of scheduled inspections
is reduced, counter checks of suppliers are excluded, and so on, which ultimately will reduce the number of
inspections by 40 %.

Conclusion

In conclusion, it should be noted that the considered sources of external financing are not the only ones;
there are many other ways of financing, including various combinations and options for implementing in-
vestment projects.

A lot of work has been done to ensure business access to public procurement and the procurement of
the quasi-public sector, with the introduction of an electronic procurement platform, a categorization system
and prequalification. An analysis is carried out to formulate anomenclature of products and demand for large
enterprises (Adigwe, 2012).

Thus, the country's economic growth is directly dependent on the development of SMEs and on a fa-
vorable investment climate. The development of small and medium-sized businesses is the main instrument
of industrial and social modernization of Kazakhstan in the 21st century.
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C.K. Ep:xanoBa, B.T. Ailimyp3una, M.7K. KameHoBa,
B.K. JI:xxa3bixkbaeBa, JI.T. AxmeToBa

Ka3zakcTangarbl HIaFbIH K9He OPTAa OM3HECTIH NHBECTUIHUSIIBIK
JK00AJIAPBIH KAPKbLIAHABIPY epeKuieTikTepi

Anoamna

Makcamur: Makanana 5KOHOMHKAHBIH KapKbIHJ/IBI JKYMBIC jKacayblHa 9Cep €TeTiH OpTa >oHe Kilml Ou3HecTi
JIAMBITY KaiJIbl MaceJesiep, OTaHAbIK OM3HECTIH OpKeHAeyiHe KOJIAMIIbl )KaFrjal jkacay *Koyaapbl KapacThIPbLIFaH.

Ooici: Opra xoHE Killi OHW3HEC XaNBbIKTIH SKOHOMHUKAIBIK OCJICCHIUINH KaMTaMachl3< €TyJe, OIOJDKETKE
CaJIBIKTBIH TYCYl, >KaJIIbl KOFAMHBIH SKOHOMHUKAIBIK JaMyblHJIa OacTbl pen arkapaisl. OpTa KkoHE Killi Ou3Hec
cyOBeKTiIepiHe OarbITTallFaH HMHBECTUIMSUIIBIK JKOOAMapAbl KapXKbUIAHIBIPY SKaiiabl Oacramanap CHIIATTaJFaH,
pecyOIrKaIaFsl Kili )koHe opTa OM3HECTIH XKaFAalbl KapacTHIPBUIFaH, OHBIH JaMYBIH TEXKEI TYPFAH KYPIeli Moceere
Tangay JKYPri3ireH, oiapiabl INEeIIyre HETi3AeNTeH aBTOPIJBIK Ke3KapacTap KeNTipUIreH. ABTOpiap KOCITKEpIiKTi
JAMBITYIAaFBl KapKBUIAHIBIPY OacTayiapblH, OHBIH JKETICIEYIIUTIK MOCEeNeciH, JKYMBICTHI dpi Kapail icke acwIpyra
BIHTaHBIH OONMMayhl XaWblH 3epTrereH. Ka3zakcTaHIarbl KOCIMKEPNIKTIH COHFBI JKBUIAApIAFbl JaMyblHa Tallay
KYPTI3UIA1, HOTHXKECIHIE KOCIMKEPIIKTI OacKapaThlH SKOHOMHKAIBIK TYTKAHBI JKETiNipy OOWBIHINA KOPBITHIHABLIAD
MeH YCBIHBICTap KEeNTipiIreH, OpTa jkoHe Killi ON3HECTiH ecyiHe 00rKaM jKacaliFaH.

Kopvimwinovr: Axmaparteik 3eptreynep (Desk Reaserch) Oapeichinna opra KoHe Kimli OW3HECTIH HETi3ri
KOpCeTKIITepi KoHEe KapKbUIaHABIPY koujapbl TekcepicteH orTie. [ITOB-ta >xymbicOacTbUIap/ABIH KOPCETKIII,
memiekerTiH JKIO-geri XKKK kenemi, kim kacinkepilikke OepuIreH HECHenep Yeci, Heri3ri KamuTajFa jKacalaThlH
WHBECTHLIMsUIapFa OoJpKaM KenTipinmi. KapKbUIbIK jkoHe 3aH IIbIFApy JKOHIHIET! AeMeyliiepli KaiTa KapacTbpy
MIHAETTEI/I].

Tyorcoipoimoama: MprHagai ToXipuOeIiK YChIHBICTAp JKacal bl KOJMAaHBICTa 0ap ipikTey TeKcepicTepiH, acipece
alpIppIKIIa OakplIaymapraH Oac TapTy, OM3HECKE MEMIICKeTTIK, KBa3H-MEMJICKETTIK CEKTOpJIAPBIH CAaTBIl alyFa
MYMKIHIIIK )Kacay, CAaHaTTay JKOHE aJ[IbIH aJa ipiKTey, AIEKTPOHABIK aJaHIa CaTHII aly KOJIJAPbIH €HTI3Y.

Kinm ce30ep: WHBECTHLIHSUIIBIK 5k00a, KapKBUIaHABIPY, KApPKbUIAHIBIPY K031, HECHEIiK KapKbIIaHIBIPY.

C.K. Ep:xanoBa, B.T. Ailimyp3una,; M.7K. Kamenona, b.K. /[’kxa3bik6aeBa, I.T. AxmeToBa

OcobennocTn puHAHCUPOBAHNS NHBECTHIMOHHBIX IPOEKTOB MAJIOTO
U cpenHero 6usHeca B Kazaxcrane

Annomauyus

I]ens: B cTaThe paccMOTPEHBI BOIPOCH! Pa3BUTHS MaJIOTO M CPeIHEro OM3Heca KaK OJHOTO U3 BaXKHBIX AJIEMEHTOB
3¢ GEKTUBHOTO (PYHKIIMOHUPOBAHUS IKOHOMHKH, ICIBI0 KOTOPOH SBISICTCSA CO3JaHHME OMarONMpHUSTHBIX YCIOBHHA IS
Pa3BUTHSI OTEYECTBEHHOTO OM3HECA.

Memoovl: Manplii U cpegHuil OM3HEC WIPAIOT BaXHYIO POJb B OOCCICUCHUH SKOHOMHUYCCKOW aKTHBHOCTH
HACEJICHHS, TIOCTYIUICHUU HAIOTOB B OFOJUKET, H, B IICJIOM, COITHAIbHO-3KOHOMUYECKOTO pa3BuTHsl. OMHCaHBI OCHOBHEIC
UCTOYHUKH ()MHAHCUPOBAHWSI HMHBECTHIIMOHHBIX IPOCKTOB CYOBEKTOB MAaJOr0 M CPEIHEro OW3HEcCa,; PacCMOTPEHO
COCTOSIHAE MAJOr0 M CpPelHero OW3Heca B pecmyOiMKe; MPOBEASH aHAIM3 MPOOJEeM, CICPKHBAIOIIUX €r0 Pa3BHUTHUE;
MIPECTaBICHO aBTOPCKOE BUACHHE WX pPEHmICHHWA. ABTOpaMH HCCIEHOBAaHBI MCTOYHHKH (DHHAHCOBOTO OOECIICYECHUS
Pa3BUTHS IIPEANIPHHIMATEIBCTBA, TPOOJIEMBI MX HETOCTATOYHOCTH, OTCYTCTBHS CTUMYJIOB [T peaim3anud. Ha ocHoBe
aHanmm3a MPeIHpUHUMATENbCKON nedarensHocTH B KazaxcraHe 3a mociemHue TOABI C(HOPMYITHPOBAHBI BBIBOABI U
PEKOMEHMAIIAN JJIS COBEPIICHCTBOBAHHMS JKOHOMHYECKHX PBIYAaroB PETyIHPOBaHUA TPEANPHHUMATEIHCTBA B
Kazaxcrane, nmaH NporHo3 IO JalbHEHIIEMYy pa3BHTHIO Maloro u cpexHero OusHeca. IlocpenctBom Merona
kabuneTHoro nccnenoBanus (Desk Research) m3yueHnsl oCHOBHBIE TTOKA3aTENM PAa3BUTHS MAJIOTO M CPETHET0 OM3Heca, a
TaKxke CrocoObl (PUHAHCHPOBAHUS MAaJOTo M CPEIHEro OM3Heca.

Pesyromamei: Ha oCHOBaHMH PETPECCUBHOTO MHOTO(AKTOPHOTO aHAIHM3a JAHHBIX U MPUMCHEHUS MHCTPYMCHTA
TEXHUUYECKOI0 aHalli3a paccuuTaH MporHo3 koiauuectsa 3aHATeiX B MCB, nons BJIC B BBII ctpansl, 10 KpeaAUTOB,
BBIJIAHHBIX MAJIOMY TPEANPHHUMATEIBCTBY, HHBECTHIIMM B OCHOBHOW KamuTan. OOOCHOBaHa HEOOXOTUMOCTH Kak
(UHAHCOBOM MOACPKKY, TAK ¥ 3aKOHOATSIHHOM, IO JePETyINPOBAHIIO OU3HECA.

Bui600vi: BripaboTaHbl MpakTHYeCKHE PEKOMEHIAINH, MPEINOIaralollie O0TKa3 OT CYNIECTBYIOIIEro MOpsaKa
MIPOBEICHUS BRIOOPOYHBIX MPOBEPOK M OOJIBIIEH YacTH IIPOBEPOK IO 0COOOMY TOPSIKY; MPoBeIeHa paboTa 1o obecte-
YEeHHIO J0CTyNa OM3Heca K TOC3aKyIlKkaM M 3aKylKaM KBa3HUTOCCEKTOpa, ¢ BHEAPEHUEM AIIEKTPOHHOH IIIOMIAIKH 3aKy-
TIOK, CHCTEMBI KaTeTOPUITHOCTH U MPEAKBATN(PHKAITMOHHOTO 0TOOpa.
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Kniwouegvle cnosa: THBECTUIMOHHBINA ITPOEKT, (MHAHCUPOBAHNUE, HICTOYHUK (PUHAHCHPOBAHUS, KpEIUTHOE (DUHAH-
CHUpOBaHHE.
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