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USE OF RENEWABLES AS FACTOR OF DEVELOPMENT OF
NATIONAL ECONOMY OF THE REPUBLIC OF KAZAKHSTAN

Abstract. The paper represents the analysis of modern data and information of the development of renewable
energy sources (RES) and energy efficiency in the Republic of Kazakhstan. The purpose of this article is to identify
trends in the development of alternative energy sources that are economically feasible at the current stage of the
development of the energy complex and allow providing sustained growth in the national economy of the Republic
of Kazakhstan. Analytical publications, interviews with experts, and other open sources of information were used as
sources of secondary data. The conducted research allows formulating a number of conclusions. The Republic of
Kazakhstan has a significant potential for the development of alternative energy. However, it is shares in total energy
production, remains rather low and the available capacities of the RES facilities are not fully utilized. In the context
of aggravation of global environmental problems, depletion of traditional types of energy and raw material resources;
it has proved necessary to create new energy system, based on RES. The Government of the Republic of Kazakhstan
needs to develop a long-term concept of rendering sustainable energy services. In addition, it is necessary to
implement a set of measures to strengthen the enabling environment, including higher investments into renewable
facilities. One of the most promising mechanisms for supporting the RES sector is the introduction of an auction
system for selecting RES projects, which will help solve problems with planning and control of the budget to support
RES.

Key words: energy efficiency, energy saving, gross domestic product, energy intensity, renewable energy
sources (RES), alternative energy, solar energy, wind power, biofuels, eenergy potential.

It is impossible to create steady model of economic development without solution of questions of
energy efficiency. According to the Government of the Republic of Kazakhstan, the policy of the effective
and balanced consumption of energy contains growth of consumption and significantly reduces impact on
the environment. Any efforts in this area will promote modernization of manufacturing sector, power
industry, housing and communal services, and the transport sector by encouragement of introduction of
new technologies and innovations. In this regard the government of Kazakhstan has chosen energy saving
and energy efficiency as the main priorities of national power policy, in spite of the fact of the
considerable energy country resources and developed power infrastructure. The government has set a goal
to reduce power consumption of GDP non less than by 40% by 2020 (The Decree of the President of the
Republic of Kazakhstan, May 30, 2013, No. 577).

In November, 2011 Kazakhstan has suggested in the agenda of UN conference on sustainable
development discussion of global power ecological strategy of sustainable development in the 21-st
century. The eponymous book, written by the President of Kazakhstan Nursultan Nazarbayev, offers an
explanation to strategy and describes practical ways of its realization (Nazarbayev 2011). The ultimate
goal of this strategy is to reach optimum level of satisfaction of needs of all countries in energy and other
natural resources due to complex improvement of use of the renewable energy sources in the middle of the
21-st century (RES).
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Now in the Republic of Kazakhstan was adopted several programs, directed to increase the
renewables (R) in electricity generation. In 2013 the Concept of transition to “green economy”, which has
been fixed by the strategic development plan till 2020 subsequently, has been accepted. According to this
document, the share of RES in electric power total production by 2020 has to be increased up to 3%, and
by 2030 the share of RES has to make 30%.

However, despite a number of legislative initiatives and measures of the general policy of increase in
energy efficiency of the Republic of Kazakhstan needs further improvement, according to the best
international practice.

Despite rather high stock of traditional types of fuel, creation of the new power system, based on
renewables, is quite important. Kazakhstan, owing to natural data, has enormous potential on introduction
RES, whether it be the solar power stations (SPS), hydroelectric power stations (HPS), or the wind power
stations (WPS).

Experts allocate two main reasons for the accelerated development of renewables in the Republic of
Kazakhstan. First, there is an urgent need of reduction of emissions of greenhouse gases and other
pollutants, which main producer is fuel and energy complex of Kazakhstan, generally burned fossil fuel,
coal, oil and gas. Secondly, the deficiency of energy grows that can become the limiting factor for further
economic growth. The relevance of development of alternative power engineering on the basis of
renewables is caused by complexity of the current situation in power branch of the country, including
extremely high wear of infrastructure: 70% - the generating capacities, 65% - electrical networks, 80% -
thermal networks (The review of state policy of the Republic of Kazakhstan in the field of energy saving
and increase in energy efficiency) (The review of state policy of the Republic of Kazakhstan in the field of
energy, saving and increase in energy efficiency). Access to power supply still is a problem for more than
8 million residents of the Republic of Kazakhstan. At the same time with growth of economic activity also
electricity consumption growth is observed, and certain regions of RK still remain power scarce.

T.L. Afonso and other authors wrote: “The understanding of fragility and non-environmental
friendliness of the traditional resources and also conjuncture of their pricing became an initial incentive of
development of RES” [1]. The review of literature on problems of use of renewables has shown
disappearance of very different power sources under the general term RES [2].

From one hand, long ago large hydropower was successfully operated; from the other hand, rather
new types, such as solar power, wind, geothermal sources and even absolutely exotic energy of waves of
the ocean [3]. The most common forms of use of renewables are energy of the sun, wind, biomass,
hydraulic power, geothermal energy and biofuel [4]. A rich source of renewable energy is wind power.
The movements of wind rotation of the earth, generally due to Coriolis’s effect are carried out due to heat
from the sun, and [4]. The solar power is the excellent choice in the growing market of RES,
environmentally friendly source, doesn’t produce greenhouse gases [5]. As a renewable source of energy,
solar technologies are used in power production (solar batteries) or in production of heat and heating of
water (solar thermal) [5]. J. Freeman notes: “Energy of biomass is renewable and steady power source,
received from organic substances, which can be used for power production and other types of energy” [6].
Through photosynthesis process, the chlorophyll, which is present at plants, absorbs energy from the sun
by transformation present carbon dioxide in the atmosphere and waters in carbohydrates. When these
plants are burned, the same energy is released in air; they have taken from the sun. For production of fuel
from biomass such materials as manure, forest blockages, scrap of timber, mulch, sewage, the separate
cultures and some types of waste are used [7]. The hydropower uses water flow for electricity generation.
By one of forms of hydroelectric power station it is created due to the movement of water via turbines in a
dam.

N. Kelsey has stressed: “The geo power is power source, that doesn’t emit greenhouse gases, which
are dangerous to the person and the environment. The term “geothermal” means the earth and heat” [8].
This conclusion quickly indicates definition of geothermal energy, which uses heat from under the Earth’s
surface to generate energy. Energy in the earth was formed at disintegration of minerals and the woods
many years ago. One of the main advantages of use of renewables is demand smaller costs of service, than
traditional generators of energy [9]. Energy production with use of renewable sources makes the minimum
impact on the environment as there is practically no release of pollutants, such as, for example carbon
dioxide [10]. Enough researches are devoted to questions of justification of economic feasibility of
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introduction of RES. Many experts agree in opinion that projects in the field o f renewable s can bring
economic benefits for many regions as the majority of projects far a v ay from the large city centers and
suburbs of the capital [11].

Besides the listed advantages of development of RES, exp ds allocate  also the number of
shortcomings. The first lack of renewables is difficult for generate and make a large number of the electric
power in comparison with traditic nal generators of fossil fuel [12]. It means that society has to reduce
energy consumption, c¢r just build more power objects of RES. Many experts note that for the solution of
power problems it is necessary to bserve balance of various power sources [13].

Other lack of renavables is reliability of celiveries. Renewables often depends on weather conditions
(Banshwar at al. 2017b) [3]. So, for example, for hydro engrators the rain is necessary to fill dams for
providing with flowing water, wind generators need wind to rotate bl des, solar collectors ne d the clear
sky and the sun to accumulate heat and the eledric power.

Despite such rough rates of development f RES, remain very mary skeptics doubting stability of this
trend. The main argu n ent consists that energy of RES is commerciall y noncompetitive, and projects with
its use are unstable in the long term (Saavedra at al. 201 )£That the “green” energy is too expensive in
comparison with traditional, also develops it only thanks to the state support (Paridzt al. 2016) [13].

The power consumption of GDP is the most widespread indicator of econo ic efficiency of use of
energy. It pays off as the relation of primary consumption of energy (coal, oil, gas and other energy
resources) to real GDP of the country.

The Republic of Kazakhstan is included into ten countries with the highest rates  of power
consumption of economy (figure 1).

Figure 1 - Indicators of power consumption of GDP, kep/of $2005 p (Statistical year-book of world power of 2017)

In general, the power consumption of GDP of the country shows the tendency to decrease energy
consumption per capita grows. High power consumption of GDP in Kazakhstan we can explain by the
number of the natural reasons:

« severe sharply continental climate, long and cold winter;

« prevalence of power-intensive sectors of economy in structure of GDP;

« extensive populated areas;

« considerable extent of transport infrastructure (oil and gas pipelines, power lines, line water).

According to expected balances of electric energy and power for 2017-2023, the deficiency of the
electric power in the Republic of Kazakhstan will be 13,7 billion kWh. Access to clean types of fuel and
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technologies for household heating, lighting and cooking is still the problem for inhabitants of the region.
Many villagers still show high dependence on solid fuel in houses as other types of fuel are remote.

The government of the Republic of Kazakhstan and the international donors continue to advance
decisions in the field of renewables by means of initiatives of improvement of quality of access to energy.
Transition fromthe pilot projects financed by donors to large-scale introduction of renewables for
improvement of quality of access to energy to RK remains difficult. Despite 100% coefficient of
electrification of the country, quality of power supply from the point of view of reliability, availability and
stability remains one of the main problems of access to energy. The leadership of the Republic of
Kazakhstan pursues active state  policy on development of the renewables (R), whichis  directed to
acceptance of system measures and existing strategic interests of Kazakhstan. Renewables are positioned
in recent years by the country as one of priority vectors of development of power complex.

By expert estimates, the Republic of Kazakhstan has the essential potential of development of
alternative power engineering. So, the potential of wind power is estimated at 920 billion kWh per year
that 10 times exceeds the current consumption of electric energy in the country. Hydro capacity of
Kazakhstan is estimated at 62 billion kW, 70% of the current consumption in the country.

As for the potential of solar energy in the southern regions of the country, it is about 2500-3000
thousand sundial per year. In January 1, 2017 50 enterprises, using RES with a total power of 295,7 MW
work in the country (hydroelectric power station - 139,8; VES - 98,2; SES - 57,3; biogas installation -
0,35). For 2016 rated capacities of renewable sources in Kazakhstan have increased by 18%.

In 2016 4 RES projects with a total power of 50,39 MW were realized; in 2017 was planned to put
into operation 12 objects of RES with the rated volume of 114,25 MW. Rated capacity of wind station has
increased from 37% to 98,2 MW, solar stations from 0,4% to 57,3 MW, the thermal power plant on
biomass was left without changes - 0,4 MW, and the power of small hydroelectric power stations has
grown from 14% up to 139,9 MW.

For the last five years the share of RES in the total amount of generation has increased from 0,5% to
0,98% (figure 2).

Share of renewable source of energy in electric power total
production, %
e ’
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Figure 2 - Share of renewable source of energy in electric power total production
in the Republic of Kazakhstan, %

In five years the electric power volume developed by ES has increased by 2,4 times (figure 3).
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Figure 3 - Dynamics of volumes of the developed electric power of renewable source of energy in RK in 2012-2016 years

Kazakhstan receives other 99% of the electric power from traditional sources: 79% - fuel power
plants, 8% gas-pipe and 12% of hydroelectric power station. By the estimates given by the program of
partnership “Green Bridge” theoretically the power of all water resources of the country make 170 billion
kWh a year from which only 7149, 4 million kV/h — only insignificant part now used. ecently in
Kazakhstan there are three large hydroelectric power stations: Bukhtarminsky, Ust-Kamenogorsk and
Shulbinsky work. Besides, the 300 MW Moynaksky hydroelectric power station — the first station since
independence of the country.

Along with large hydroelectric power  stations, such as Bukhtarminsky,  Ust-Kamenogorsk and
Shulbinsky, in the Republic of  Kazakhstan small hydroelectric power stations  which in 2016 have
developed 577,2 million kwh - 10% more intensively develop, than in 2015.

During 2012-2016 production of wind energy has increased more than 100 times. In 2016 wind power
stations have developed 275 million kWh, that is twice more than production in 2015 (table 1).

Table 1 - Indicators of electricity generation of RES of RK in 2012-2016.

Indicator 2012 year 2013 year 2014 year 2015 year 2016 year
The electric power made by wind power

stations, one thousand KWh 2665 4546,9 13300,8 131722,3 274982,8
The electric power made by solar power

stations, one thousand KWh 21 775,8 1268,3 46171 88403,1

The electric power made by hydroelectric
power stations
one thousand KWh 763726,6 773073,6 826283,1 926919,0 11620764

According to the plan by 202C there were planned to start 13 objects of VES o1 the general power 793
MW in the following cities: Almaty, Zhambyl, Kostanay, North Kazakhstan, Akmola, Kar¢ganda and
Aktyubinsk regions. The largest object of VES with power of 300 M ... is planned to start in the village of
Badamsha of Kargalinsky district of the Aktyubinsk region. Implementation of large-scale projects on
construction of wind station of new generation needs to introduce the latest construction technologies in
order to create the new markets. The Republic of Kazakhstan, realizing the RES small projects, loses these
advantages. In 2016 solar power stations have increased development for 92% - to 88,4 million kWh, bio
power plants have incieased energy productio r by 4 times, having generated 1,9 million kWh. For the last
10 years the cost of sclar energy fell from 1,0 to 0,025 US dollars. It has been recched at the expense of
economy of scale, reduction in cost of technol@ies and transition to m eket the mechanism.
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By 2020 it is planned to put into operation only 4 objects of SES with a general power of 77 MW.
The service projects connected with production of the equipment for solar power, the national plan of
action for sustainable development of power aren’t provided. Experts consider that green power sources
become more and more competitive, and soon in power branch there will come the turning point. The
existing electro generating capacities — state district power plant, combined heat and power plant — have
physically and morally become outdated [14].

One of the central moments in consecutive transition to green economy is the energy efficiency. Now
on an indicator of power consumption of GDP Kazakhstan is in number of the countries with the highest
values [15].

Experts in power at Stanford University notes, that use of wind power, solar, geothermal and water
(hydropower, tidal and wave) energy for electrization of all sectors of economy - considerably will reduce
energy consumption, mortality from air pollution, will create millions of jobs (Shakeel at al. 2017) [16],
stabilizes energy costs and will keep trillions of dollars on health care. For sustainable development of RK
it is necessary to provide access to inexpensive, reliable, steady and modern power sources and to reduce
the volume of emissions of greenhouse gases in the energy sector. Increase in efficiency and reduction of
emissions will be important for achievement of the ecological purposes.

Experts emphasize importance of creation of new power system, which will be based on renewables,
though the economy of Kazakhstan has sufficient stock of traditional types of fuel. There are two main
reasons.

First, there is an urgent need of reduction of emissions of greenhouse gases and other pollutants,
which main producer is fuel and energy complex of Kazakhstan, which is generally burned fossil fuel,
namely coal, oil and gas. Secondly, the deficiency of energy grows and that can be the limiting factor for
further economic growth.

Creation of the new energy market assumes development and acceptance of full range of normative
documents, including national norms in the field of interaction and trade, and also use of the advanced
foreign practice. It will allow adjusting and supporting open dialogue on energy security, introduction of
technologies and realization of effective policy between the manufacturing countries, transitors and
consumers of energy resources.

As relevant problems of further development of RES in the Republic of Kazakhstan is possible to
allocate:

1. To choose and realize the RES effective projects and to attract the best investors with advanced
technologies;

2. To lower load from RES of national economy.

Kazakhstan should increase investments into the projects of creation of power infrastructure for
increase in energy efficiency and integration of renewables. For creating favorable conditions for
investments the Government of RK should develop the long-term concept of rendering steady power
services supporting use of the norms, which are based on the principles of rationality and allowing
producers and consumers to react to the changing energy market [17].

Future power system demands new technologies and new professional skills. Research and
development, commercial introduction of new technologies, attraction of the capital and also management
skills are important during transition period. It demands expansion of the international cooperation and
exchange of experience.

The role of the international cooperation, strategic partnership and effective functioning of the energy
markets and regional corridors is very essential. Exchange of experience and technologies, increase in
cross-border investments will accelerate transition.

Introduction of the auction mechanism of support of the sector can become the effective tool of the
solution of tasks at implementation of the RES projects. The difference of this mechanism from the
mechanism on the basis of the fixed tariffs and green certificates is that: first support only to the suppliers
of the electric power selected on competitive basis from RES is carried out. Secondly, the level of tariff is
defined not administratively [18].

It is necessary to study the international experience of holding auctions on RES, particularly, to
investigate types of contracts and types of auctions on RES, to define characteristics of demand (an
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auction product), to study staging and frequency of holding auctions, qualification requirements to
participants of an auction [19].

Use of auctions will allow exercising control of rates of development of RES, to plan the budget for
its support and also to define tariff for purchase of the electric power from RES on competitive basis [20].

In the conclusion it should be noted, that the conducted research of tendencies of the development of
renewables in the Republic of Kazakhstan allows to formulate the following. The high power consumption
of GDP of RK, exhaustion of renewable power sources dictates need of development and use of
renewables. The Republic of Kazakhstan has the essential potential of development of alternative power
engineering. However, their share in the general energy production is still insignificant, and the available
capacities of objects of RES are used not rather full.
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JKAHAPTBLIATBIH DHEPTUSIHBIH KO3J1EPIH NAMJIATAHY KA3AKCTAH PECITYBJIMKACBIHBIH
YJTTBIK 9dKOHOMUKACBIH JAMBITY/IbIH ®AKTOPBI PETIH/IE

Annoranus. JKympicta Ka3zakcraH PecrmyOnmuKachIHAaFbl JKAHAPTHUIATHIH JHEPTUSl KO3Iepl MEH OSHEPTUsUIBIK
TUIMIUTIKTIH JKaFmaibl Typajbl akmaparrap MEH 3aMaHayd JEpeKTep Talgaybl KenTipinireH. By 3eprrey »KyMbICH 63
angpiHa KP YITTBIK S9KOHOMHKACBIHIA TYPaKThl ©6CYre MYMKIHJIK OSpeTiH »KoHE SHEPreTHKANBIK KEIICH/ NaMbITY/IbIH
Ka3ipri Ke3eHiHIe dKOHOMHUKAIBIK TYPFbIIAH MYMKiH OONaThIH Oanamaibl 3HEpPrusl Ke3AepiH JaMBITYIbIH OaFbITTapbIH
aHBIKTAy MAKCaThIH KOsi/Ibl. KoChIMINa aknmapaTTap peTiHze capanTaMaliblK, aHATUTUKAIBIK 0AChUTBIMIAP MEH MaTepuaiap
oHe 0acka Ja amiblK aKmapat Keszepi mainananeuinsl. JKyprizijireH 3epTTey MKYMBICTAphl Keleci KOPBIThIHABLIAPIbI
acayra MyMKiHIik Oepenito Kasakcran PecriyOnmukacel Oanamaibl SHEpreTHKaHbI JaMBITY YIIIH aiTapiblKTail ojeyerke
ue. JlereHMeH, oap/IbIH KaJlbl SHEPTUs OHIIPICIHIET YJieci eTe TOMEH OOJIbI KaJbII OTHIP, aJl KaHAPTHUIATHIH SHEPTHs
Ke3IEpiHiH KOJI JKeTiMIi KyaTbl TONBIK nainananeuimainsl. Kasipri kesne JKOK-He HerizzenreH jkaHa 3HEPreTHKAIIBIK
KYHeHI Kypy KaxeTTiri TyslHaan otelp. Kasakcran PecrnyOuukachbIHbIH YKIMETI TYPAaKThl 3HEPreTUKAIBIK KbI3METTEPi
YCBhIHY YIIIH y3aK Mep3iMIli TYXbIppIMIaMaHbl o3ipieyi Kaxker. bynan Oacka, Konaiiabl OpTaHbl HBIFAUTy OOWBIHIIA
1Iapajiap KeIeHiH iCKe achlpy KaXkeT, OHbIH illliHJIe. )KaHAPThUIATHIH SHEPIUs Ke3zepiHe Oencenni uupectuusiap. XKOK
CEKTOPBIH KOJIAAYIIBIH MEePCIIEKTUBANBIK TeTiKTepiHiH Oipi - JKOK-HbI Konmay yimiH O0DKETTI )Kocnapiay KoHe Oakpuiay
MacenenepiH memryre kemekreceTid JKOK xobanapblH TaHiay YIIIH ayKITMOH/IBIK KYHEHI eHTi3y.

TyiiiH ce31ep: SHEPTUsIIBIK THIMIUTIK, SHEPrUusiHbl YHemey, JKIO, sHeprusiiblK ChIABIMABUIBIFBI, JKaHAPTHUIATHIH
sHeprus ke3nepi (OKK), 6anamanbl SHEpPrusi, KyH SHEPTHUSICHI, JKEJI JHEPTHSCHI, OMOOTHIH, YHEPreTUYECKUI TTOTEHITUAIT.

YK 338.242.2
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ITaBnomapckuii rocyiapcTBeHHBIHN negarorudeckuil yausepeurer, [laBnonap, Kazaxcran

HNCITOJIB30BAHME BO3OBHOBJIAEMBIX HCTOYHHUKOB SHEPI'MH KAK ®AKTOPA PA3BUTHUA
HAIIMOHAJBHOM SKOHOMHUKM PECITYBJINKHA KABAXCTAH

AHHOTanusl. B crathe mpencraBieH aHaIN3 COBPEMEHHBIX AAHHBIX M MH(GOpPMALUS O COCTOSHUH BO30OHOBIISIEMBIX
HCTOYHUKOB 3HEpruu U 3HeproddpextuBHOCTH B Pecnybnuke Kazaxcran. Hacrosinee rccneqoBanue cTaBUT CBOCH EIBIO
BBISIBUTD HANPaBJIECHUS Pa3BUTUS aNbTEPHATHBHBIX NCTOUYHMKOB SHEPTUM, SKOHOMHUYECKU OMPaBIAHHBIX Ha COBPEMEHHOM
9Tamne pa3BUTHUs SHEPTETUIECKOT0 KOMIUIEKCA U MO3BOJISIONINX 00ECIEUNTh YCTOMYMBBIA POCT HALIMOHATIBHOW SKOHOMHKH
PK. B xauecTBe HCTOYHMKOB BTOPUYHONH MH(pOpMANUK OBLIM MCIIONb30BAHBI SKCIIEPTHBIC U aHAIUTHYECKUE MyOIMKaLHY,
9KCIIEPTHBIE MaTepHalbl W MHBIE OTKPHITHIE HMCTOYHMKM HHGpopManuu. IIpoBeneHHOE HCCIEIOBAaHUE IO3BOJISET
chopMynupoBaTh clenyriome BbIBoAbl. PecnmyOnmka Kazaxcran oOmagaeT CyIIeCTBEHHBIM MHOTEHIMATIOM DPa3BHTHA
anbTepHATUBHOI SHepretuku. OJHAaKo, MX A0S B OOIIEM NPOM3BOJICTBE DHEPIMH OCTACTCS JOCTATOYHO HU3KOH, a
HMEIOIIUECs MOLTHOCTH 00bekTOB BUD ncnonb3yroTes He B MOJMHON Mepe. B HacTosiiee BpeMs BO3HUKIIA HEOOXOAMMOCTh
B CO3JIaHMM HOBOW JHEpPreTHuYecKod cucrembl, Oaszupymomeiics Ha BUD. [paBurensctBy PK HeoOxomumo BeipaboTaTh
JOJITOCPOYHYIO KOHLETIHIO OKAa3aHUSl YCTOWYMBBIX JHEpPreTHYecKux yciayr. Kpome Toro, HeoOXOAMMO peann3oBaTh
KOMILJIEKC MEp 10 YKPEIUICHUIO OJIaronpUsTHOM cpelibl, B T.4. 00Jee aKTUBHOTO MHBECTHPOBaHMS B 00bekThl BUD. OnHum
13 NEPCIEKTUBHBIX MEXaHU3MOB ITOIIEPKKHU ceKkTopa BUD sBIsIOTCS BHEApEHHE ayKIIMOHHON CHCTEMBI 0TOOpa MPOEKTOB
BUD, xoropas Oyner crnocoOCTBOBAThH PEIICHHIO MTPOOJIEM ¢ TUIAHUPOBAHUEM U KOHTPOJIEM OroJKeTa Ha mojiepky BUD.
KuroueBble ciioBa: 3HeprodpQGeKTUBHOCTb, 3HEprocoOepexkeHue, 3HeproeMkoctb, BBII, B0300HOBIsSEMblE HUCTOYHHKH
sHepruu (BUD), anbrepHaTHBHAS SHEPreTHKA, COTHEYHASI SHEPTHUs, BETPOIHEPIreTHKA, OMOTOILTUBO, SHEPreTUYECKU I
MIOTEHIIHAL.
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