tation without an increase in concentrations of chemical reagents and temperature
rise, which in its turn reduces the corrosion load.
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DEVELOPMENT OF SOLAR PHOTOVOLTAIC ENERGETICS IN RUSSIA
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The paper considers the photovoltaics system (PV) that covers the conversion
of light into electricity using semiconducting materials which exhibit the photovoltaic
effect. A typical photovoltaic system employs solar panels, each comprising a num-
ber of solar cells, which generate electrical power. Some Russian regions have the
number of sunny hours per year more than 2000. It's a great result in terms of solar
energy.

The main advantage of non-traditional renewable energy resources (RES) be-
fore other energy sources is their revolving nature and ecological purity. Renewable
energy sources constantly exist or periodically arise in the environment energy flows.
RES can be classified by types of energy:

1. Mechanical energy (wind and hydro streams energy);

2. Thermal and radiation energy (solar rays energy and Earth heat energy);

3. Chemical energy (biomass energy).

Solar radiation — is the corpuscular and electromagnetic radiation of the Sun.
Solar energy is the most famous sphere of the development of alternative energy.
There is a simple explanation: on the one hand-the inexhaustible solar energy, on an-
other — almost complete security to the environment, because we do not use gas of
coal like in thermal power or damage to the hydrosphere like in hydropower electric
which is also an important reason. Solar energy is impressive: there are thermonucle-
ar reactions on the Sun which convert 400 billion kg hydrogen into helium. This con-
version gives energy which is radiating by the Sun into space in the form of electro-
magnetic waves of various lengths. A year on Earth 1.05-10'8 kW-h of solar energy
comes to. Without prejudice to the environment, we can use used 1.5% of the total
coming on the ground solar energy, that mean 1.62-101® kW-h every year. For ex-
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ample, the total power of all power plants in Russia is 2.2-108 kW-h. Moreover, heli-
otermal electric power could provide not only electricity but also heat.

Russia is the largest country in the world which occupies an area of 17 million
km2. With such an enormous territory, the population of the country is not so numer-
ous: only 1 person per 0,12 km? Presence of a territory is the main criteria for the in-
stallation of solar panels. The presence of solar radiation within a reasonable amount
of time for a certain period of time is also a very important fact. According to this in-
dicator, unfortunately, about 2/3 of the territory of Russia does not meet require-
ments, set a number of restrictions for the installation and development of solar ener-
gy in this parts of the country. However, the southern border of the country lies in an
area of 48 degrees of North latitude and southern districts are in the neighborhood of
40-45 degrees of North latitude. These regions are due to the huge amount of solar
energy, a large number of sunny days. As a result, these regions are ideal for the in-
stallation of solar panels. Here you can fully reveal the potential of the solar energy
with the minimum cost.

Figure Nel. Solar Energy Resources of Russia.
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As seen in figure 1, there is a stable area where the production of electricity
with the help of the sun will be profitable and efficient. The solar energy potential is
greatest in the South-West, North Caucasus, the Black and the Caspian seas and in
southern Siberia and the Far East.

To use effectively the solar photovoltaic energetics it can be proposed to intro-
duce modularity of all components because it gives convenient maintenance. No less
important to computerize the control systems for troubleshooting. It should be forgot-
ten about the system of solar PV panels which provide more efficient generation of
electric stations. Also the galvanic cells should be maintained because helioenergy
could not be used at night.

Helioenergy has great potential in the increased electrification in our country.
The problems of electrification can be solved in many regions of Russia. Solar pho-
tovoltaic energetics gives an opportunity to develop the regional economy faster.
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JJIEKTPOHHASA BA3A JAHHBIX - CPEJJCTBO MOHUTOPHUHI'A U
MOBBIIIEHUSI KAYUECTBA BHIPABATBIBAEMOM DJIEKTPOSHEPT U

1I[.B. BonkoBa, H.D. Baiiconar
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00pa30BaTEIBLHOTO YUPEXKICHUSI BBICIIETO MTPOPECCUOHAIIBHOTO 00pa30BaHUs
«HanuroHanbHbIN UCCIEN0BATENBCKUN YHUBEPCUTET «BhICIIas MIKOJIa SKOHOMUKINY,
JernapTaMeHT ['ocy1apcTBEHHOT0 aAMUHUCTpUpoBaHus, rpynmna MI'Y 151

B nHacrosee BpeMsi OOJIBIIMHCTBO YHEPIreTUUECKUX KOMIIAHUN CTaJIKUBAECTCS
C Takoi mpoOJIeMOii, KaK Nepedor B MOCTAaBKE 3JIEKTPOIHEPIHH B JIECHOM MAacCUBE
13-3a2 00pBIBa MPOBOJIOB BO3YIIHBIX JTUHHIA dekTponepenad (BJIDIT) [1, 10].

[enp nccneqoBaHus: BBISIBICHHE PEICHUS TPOOIEMbI MOBBIIEHUS YP(HEKTUB-
HOCTH KOHTPOJISL HAJl COCTOSIHUEM OJIM3KO PAaCTYIIMX K MPOCEKE BBICOKHX JIEPEBHEB
nocpenctsoM ['MC miig yctpaneHus: nepe0oeB AIeKTPOIHEPTUH.

["'eonHpopMaImOHHbBIE CUCTEMBI MPEACTABIAIOT COOON CUHTE3 TPAIUIIMOHHBIX
orepanuii paboThl ¢ 6a3aMM JTaHHBIX C BO3MOKHOCTHIO BU3yallU3alliu U reorpadpuye-
CKOTO (MPOCTPAaHCTBEHHOI0) aHanu3a 1no kapre mectHocTH. ' UC He 3ps BbIOpaHa B
KauyecTBE PEILEHUs, Belb U3MEHEHUS B COCTOSIHUU OOBEKTOB 3HEPIeTUYECKOU KOM-
MaHWU JIETKO MOJCIUPYIOTCS B HEH (0JJHAKO BeCbMa TPY/IHO B OOBIYHBIX Oa3zax JaH-
HBIX, Ha KapTorpaduueckux maTepualiax caenaTh 3TO HE MPECTaBISETCS BO3MOXK-
HbIM). [Tomumo sToro ['MC no3BosisieT MONMyYUTh ACTAIbHYIO, TOUYHYIO U aKTYaIbHYIO
KapTUHY OKPYKCHHs 00BbEKTOB X03s1iicTBa[2, 4, 6].

B kauectBe 00bekTa uccnenopanus Beictynaer BJI-35kB «TypyHTaeBo-3aps-
Bosnecenka» (3540-35-AT), pacnionoxennas B TomckoMm paitone Tomckoii o0nactu
(obmras momanas — 1366 KB.M.).

Jlnst focTUKEHUs MOCTaBJICHHOM 1LEIM MCIOoJIb30oBalach 0a3a MpOrpaMMHOIO
obecnieueHuss QuantumGIS, a Taxxe pemanuch 3aa4u M0 CO3IaHUI0 KapThl HHDOP-
MaIlMOHHBIMH CIIOSIMH, KOTOpBIe 0ToOpaxatoT nHpopmaruio o BJIDII u o TexHoren-
HBIX U SKOHOMHYECKUX XapaKTePUCTHUKAX PacCMaTPUBAEMOT0 OOBEKTA.

Jlst pa3pa®oTKu MOCIOWHOW KapThl Oblla coOpaHa HeoOxoaumasi nHpopma-
1us. BeiOpaHa reonoaiokka u3 I0CTYMHBIX BCTpoeHHBIX Moayneit QGIS (cmytHuKO-
Bbie cHUMKHU Bing n OpenStreetMap mecTa pacnofioxXeHHs TUHUU dJIEKTPOTepeiay).
Co3zpanbl ciou: «JIMHUS 3JEKTponepeaau», «oxpanHas 3ona BJIDI», «ecHoit mac-
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