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ɸʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʙʽʨ, 

ʪʦʯʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʚʣʘʩʥʠʭ ʽʤʝʥ, ʮʠʪʘʪ, ʽʥʰʠʭ ʚʽʜʦʤʦʩ-

ʪʝʡ. ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʨʝʮʝʥʟʫʚʘʥʥʷ.  

ɺʠʜʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʪʘ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯ-

ʥʠʭ ʙʘʟʘʭ, ʨʝʧʦʟʠʪʘʨʽʷʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ. ɯʤʧʘʢʪ-ʬʘʢʪʦʨ GIF (2015) ï 

0,654; MIAR (2017) ï 3,3; IBI factor (2016) ï 3,0, ICV (2016) 47,85. 

 

The peer-reviewed journal çScientific Notes of Sumy State Pedagogical 

University Named after A.S. Makarenko. Geographical Sciencesè is devoted to 

modern problems of geography and Earth sciences. In journal there are different 

questions concerning the theory and practical use of the results of geography 

researches in different Ukraine regions and all over the world. It is recommended for 

high school lecturers, scientists and specialists in this subject. 

The journal is registered in the international databases, repositories and search 

engines. Impact-factor GIF (2015) ï 0.654; MIAR (2017) ï 3.3; IBI factor (2016) ï 

3.0, ICV (2016) 47.85. 

 

Ò ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ, 2018 



Scientific Notes of Sumy State Pedagogical University. Geographical Sciences. ï 2018. ï Issue 9 

3 

ɯ. ʌɯɿʀʏʅɸ ɻɽʆɻʈɸʌɯʗ, ɻɽʆɽʂʆʃʆɻɯʗ ʊɸ ʈɸʎɯʆʅɸʃʔʅɽ 
ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 

ʋɼʂ 620.92 (075.8) 

DOI: doi.org/10.5281/zenodo.1252793 

 

Hasanov S.L., Hasanov E.L.
1
 

 

INNOVATIVE BASIS OF RESEARCH OF ENERGY-EFFICIENT 

POTENTIAL  AND EFFECTIVENESS OF RENEWABLE ENERGY 

SOURCES 

 
In recent years, countries of the world have been trying to attract new energy sources (wind, 

sun, biogas, waves, drainage, non-conventional energy sources such as hydroelectric power of 

small rivers) in their fuel-energy balance. Azerbaijan has renewable natural resources, favorable 

for its energy-efficient potential, according to the amount of sunny and windy days. 

In this article was given total information about renewable energy potential of Azerbaijan 

Republic. In this article we use information which was given by The State Program on the Use of 

Alternative and Renewable Energy Sources materials. 

Key words: renewable resources, energy-efficient potential, non-traditional technology, 

Greenstone technology, Solar energy. 

 

Introduction.  Renewable energy resources are a numerate and quantitative text 

covering subjects of proven technical and economic importance worldwide. Energy 

supply from renewable is an essential component of every nationôs strategy, 

especially when there is responsibility for the environment and for sustainability. 

The potential of renewable energy sources is endless and does not differ with 

ecological cleanness, their involvement in economic turnover reduces the use of 

organic (oil-gas, peat, stone, coal, wood, etc.) fuels, saves energy, improves 

ecological conditions. One of the issues worrying the world community in modern 

times is the increasing demand for humanity's energy [20, p. 298]. Even when the 

energy slander is solved, the world will soon face this problem ï with the exhaustion 

of oil, gas and coal, which are not renewable energy sources [9, p. 4].  

Materials and methods. The more these resources are used, the more they are 

diminished and the more expensive they are. According to calculations, today's coal 

pumps will reach 400-500 tons, oil and gas will reach a maximum of 100. 

Exploitation of the Earth's surface and burning of the fuel also destroys the planet, 

worsens its ecology, and the issue of the use of environmentally friendly, renewable 

energy sources is becoming more and more urgent. They include only solar and wind 
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energy, biological resources are inexhaustible and ineffective to nature, not just for 

environmental protection, but also to soften the dependence of countries, territories, 

economic systems on oil and its value. Depending on the nature of the region, this or 

other source prevails in the structure of alternative energy use. In some countries of 

Iceland, Denmark and the United States, hydropower facilities with predominantly 

geothermal sources, and small hydropower in Norway, are used for alternative energy 

production. In windy regions wind energy is used, and solar batteries in southern 

regions. Biomass burning technology is widely used in countries with rich forest 

resources. The use of these sources of energy is largely due to the fact that the 

renewable source of fuel is present in the given area. There are following types of 

non-traitional (alternative) renewable energy sources: 

- Wind energy; 

- Solar energy; 

- Hydroelectric energy; 

- Biomass energy; 

- Geothermal energy; 

- Wave energy; 

- Energy from nuclear disintegration; 

- Thermo-synthesis energy; 

- Hydrogen fuel energy; 

- Horsepower ï energy of shooting; 

- Thermal energy of the ocean. 

Azerbaijan has renewable natural resources, favorable for its energy-efficient 

potential, according to the amount of sunny and windy days. The State Program on 

the Use of Alternative and Renewable Energy Sources in the Republic of Azerbaijan 

was approved by the Decree of the President of the Republic of Azerbaijan of 21 

October 2004, with the Decree of 16 July 2009 to speed up the consistent and 

effective implementation of the issues arising from the Program The State Agency for 

Alternative and Renewable Energy Sources has been established within the Ministry 

of Industry and Energy. This once again demonstrates that alternative energy 

opportunities are in the focus of our state and that the transition to renewable energy 

is economically and ecologically efficient. It is important for Azerbaijan, a country of 

oil and gas, to join the global community in solving global problems.  

The use of renewable and ecological energy sources, along with saving large 

quantities of fuel burned at thermal power plants, also significantly reduces the 

amount of harmful emissions into the environment. the use of alternative energy 

sources by using the country's natural potential paves the way for progressive 

changes in the future development directions of the electric power industry. 

Azerbaijan has favorable opportunities and renewable natural resources in terms of its 

inexhaustible energy potential. The use of alternative energy sources is more 

promising in areas where this potential is high and that traditional fuel resources are 

lacking [12, p. 6]. 

Alternative energy sources with an untapped energy source have already been 

installed in the "Ecological Park" project implemented by SOCAR in Gala. Solar 
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panels with a total capacity of 20 kWh and wind power generators with a capacity of 

40kWt have been installed in the park to compensate for some of the energy supply in 

the park by alternative wind and solar energy.  

The main purpose of using alternative energy sources at Ecological Park is to 

attract public attention to this energy. Thus, wide use of ecologically clean alternative 

sources of energy, with a special role in compliance with the principle of "zero 

waste" in accordance with SOCAR's "Environmental Policy" document, reducing the 

amount of harmful emissions into the environment and saving large quantities of 

natural fuel resources (SOCAR, "In harmony with nature", 2010). One of the main 

indicators that characterize the DPI is the indicator of energy production and 

consumption in the country. These indicators include general information on energy 

generation and consumption per capita, most important and most important of which 

are renewable, non-depleting alternative energy (traditional energy sources ï wood, 

sun, wind, underground thermal waters, energy generated during laying and laying of 

water, biogas, alcohol and vegetable oils taken from plants, etc.).  

The use of renewable energy in the world differs greatly from one another. The 

share of renewable energy in the United States is 3.6%, in Australia ï 3.7%, in France 

ï 4.7%, in Canada ï 4.6%, in Finland ï 6.2%. In Azerbaijan, especially in Absheron, 

the number of sunny and windy days, as well as the wind copy are very satisfactory 

for alternative energy production, so should be widely used.  

Taking this into consideration, a special state program on alternative energy 

production is being developed and implemented at Absheron Peninsula and its 

vicinity. In developed countries, thermal waters are used as a major alternative source 

of energy. This effective method should be widely used in our country (northern, 

southern, Nakhchivan Autonomous Republic and other regions) as a large source of 

thermal waters. Having both the necessary conditions and strong personnel potential 

for the provision of our country with solar, wind, thermal waters and watercourses, 

provides an important guarantee for the wider use of these energy carriers in our 

country.  

Azerbaijan has recently joined a number of conventions and agreements that 

have great importance.  

Biodiversity conservation, global climate change, ozone layer protection, and so 

on. Conventions are of great importance. These conventions are dedicated to issues of 

national, regional and global significance. From this point of view, the programs and 

projects implemented to prevent and reduce the number of low-water birds in the 

Caspian Sea, the smallest living in the world, and the decline in the number of 

valuable fish species (sturgeon, white fish, etc.) are of great importance. Among the 

existing international standards for environmental management and protection, it is 

now the driving force that is most primitive and known as the ISO 14000. In 
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accordance with this standard, every organization operating in all spheres must 

continually ensure its application by preparing an "Environmental Management 

System".  

This document is a very important document for every organization that covers a 

wide range of environmental policies, planning, forecasting, goals and tasks, analysis 

of types of activities and governance, relevant outputs and meeting modern 

environmental requirements. In recent years, numerous studies have been conducted 

to explore the potential for renewable energy in Azerbaijan. The potential utilization 

of renewable energy sources in Azerbaijan based on the technical data presented in 

various reports is as follows [2, p. 6]. 

The "State Program on Poverty Alleviation and Sustainable Development in the 

Republic of Azerbaijan for 2008-2015" confirms the activities that ensure the 

development of all sectors of the non-oil sector in the near future. The program 

focuses on the development of new generation capacities based on the use of 

renewable energy sources by establishing solar energy and small hydropower plants. 

It is recommended that periodic monitoring and financial sanctions should be applied 

to minimize negative impact on the environment. Within the framework of the 

program for sustainable management of the environment, existing monitoring of 

forest, water and land resources, sustainable biodiversity management and 

desertification, extensive utilization of renewable energy sources, integrated waste 

management, mountain and coastal zone, ecosystems, and environmental monitoring 

system and regulatory framework should be improved, and environmental awareness 

and awareness-raising measures should be implemented.  

The program aims to create a Carbon Fund for financial support to enterprises to 

reduce greenhouse gas emissions, to minimize negative effects of climate change on 

the ecosystem, population health and the country's economy, and to prevent pollution 

of atmospheric emissions into larger cities, installation, and a range of activities aimed 

at the development of renewable energy sources. In terms of its geographical location, 

climatic conditions and economic infrastructure, Azerbaijan has great potential for the 

development of renewable energy sources. There are favorable conditions for the use 

of solar, wind, small hydropower and biomass resources [2, p. 5-6]. 

Compared with Germany and Denmark, which has achieved great success in the 

field of alternative energy, Azerbaijan has three more potential opportunities for 

developing this field. The main document adopted by the Government of Azerbaijan 

in the field of renewable energy sources is the "State Program on the Use of 

Alternative and Renewable Energy Sources". The main objectives set out in the 

program are to identify the potential of renewable energy sources in electricity 

generation, to increase the efficiency of using the country's energy resources by 

exploiting them, to provide additional jobs through the creation of new energy 
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production facilities, increasing its power, thereby improving the country's energy 

security.  

In recent years, numerous studies have been conducted to explore the potential 

of renewable energy in Azerbaijan. Solar, wind, hydro, biomass energy and 

decomposition energy are taken into account when evaluating the potential of using 

renewable energy sources in Azerbaijan based on the technical data provided in 

various reports. The climatic conditions of Azerbaijan create a great basis for the 

production of heat and electricity through solar energy. The XXI century has been 

regarded as the century of transition to alternative energy. For this purpose, 

alternative energy sources are widely available in developed countries around the 

world, with no refusal of traditional fuels. The fact that our country is joining this 

initiative is the most demanded day of the day. It also improves the ecological 

situation and plays a major role in preventing global warming.  

The most common reason for the effect of glaze effects and global warming 

gases (especially sulfur and nitrogen oxides) is that of fuel transported mainly by 

motor vehicles. At this time, the gases involved in the atmosphere violate the 

ecological state of the biosphere, ecosystems and biological diversity, have a negative 

impact on human health and have various respiratory diseases (pharyngitis, laryngitis, 

rhinitis, haymoritis, frontitis, bronchitis, tracheitis, pneumonia, bronchial asthma, 

lung cancer, etc.). Polluting of air pollution with toxic gases does not go beyond our 

republic, causing negative consequences and causes very serious concern. Each car 

exports 1.3 tons of toxic gases (sulfur, nitrogen, carbon dioxide, oxidized ethanol, 

hydrocarbons, etc.) to the atmosphere. Cars in Baku annually produce 1 million tons 

of toxic and very dangerous gas for human health [2, p. 6]. 

Main results. 

1. All types of fuel used in our country (gasoline, diesel, gas, etc.) must comply 

with European standards. Car transport is very polluted by toxic gases, has a negative 

impact on the health of the population, poisoning the environment, reducing the 

productivity of plants and animals. 

2. Solar energy recently, helio-energy (solar energy) is considered to be a very 

promising method in developed countries of the world (USA, Japan, Turkey, 

England, France, Germany, Russia, etc.). 

3. In order to increase the energy efficiency and development of RES it is 

necessary to stipulate in the legislation the legal standards regarding the following 

aspects:  

Å Special tools for credit provision (renewable funds; credit lines);  

Å Funding by the third parties;  

Å Tax concessions for investment activities;  

Å Complex application of energy certification;  
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Å Presence of the programs and companies regarding informing, education and 

training. 

Conclusion. Given the above, classic traditional energy used in industry, 

agriculture and transport should be abandoned and environmentally friendly, use of 

energy resources. This is the fateful question of humanity and the most important 

demand of the time, and there is no other alternative. This vital issue is of paramount 

importance both to the UN and to other influential international organizations. 

Refusal from traditional fuels and their transfer to alternative types of energy, serves 

to improve the ecological situation, ensure human health and prevent environmental 

pollution, minimize carbon, sulfur and nitrogen contamination in the atmosphere. The 

main purpose of the transition to alternative energy is to prevent humanity from 

facing ecological disasters and to protect our planet from severe crises and natural 

disasters. Otherwise, mankind will be threatened by two ways ï to live, to survive, or 

to destroy. 

As the main indicator of the Human Development Outlook, the environmental 

situation, energy resources, their biosphere and ecologically harmless to human 

health are taken into account. Greater importance is given to ecologically clean and 

pure energy resources. Energy resources are a key indicator of the country's economic 

development and are part of the state policy. It is forecasted that energy consumption 

will be 15 times higher than in the previous one in 2050 and 80% of the Earth's 

existing energy resources.  

Thermal power stations, which are considered to be a good source of energy in all 

the countries of the world, but ecologically dangerous, have had a negative impact on 

the ecological situation of our planet. Each kilowatt creates an atmosphere of 30 

kilograms of sulfur dioxide per day, 3 kg of carbon dioxide and 2.4 t of ash, 

contaminating the atmosphere, damaging the ozone layer, creating a heat effect, and 

breaking heat exchange between the Earth's atmosphere and the atmosphere, generates 

global climate volatility causing severe environmental consequences [10, p. 5]. 

Solar energy recently, helio-energy (solar energy) is considered to be a very 

promising method in developed countries of the world (USA, Japan, Turkey, 

England, France, Germany, Russia, etc.). This type of energy is used in all areas of 

the Earth, is environmentally safe, endless and inexhaustible, has no negative impact 

on the environment, it does not cause difficulties to convert it to thermal energy by 

direct absorption and absorption with semiconductor photovoltaic modifiers. 

Establishing power plants with a capacity of up to 3000 KW in solar power can save 

about 13,000 tons of fuel a year and reduce carbon dioxide in the atmosphere by up to 

23,000 tons. At the moment, unmanned taxis are produced in the United Arab 

Emirates. They will still be used between Abu Dhabi terminals. These taxis will be 

made in the new Masdar Ekosaur, which is completely free of ecologically clean and 
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polluting gases. As Masdar is a very modern city, it will be the only city in the world 

where there is no car yet. Built with the investment and financial support of many 

countries around the globe, this city will be the only environmentally friendly and the 

only city in the world, with a huge flow of tourists coming to the richest city of the 

city. Climate conditions of Azerbaijan allow producing heat and electricity by using 

solar energy. The annual number of sunny hours in the United States and Central 

Asia is 2500-3000 and 500-2000 in Russia, whereas 2400-3200 in Azerbaijan. The 

use of solar energy would help solve energy problems in several regions of 

Azerbaijan. In recent years, some developed countries in the world have begun to 

implement extensive photovoltaic programs (PVRs). The involvement of Azerbaijan 

in that program can play an important role in the application of such energy systems.  

The effectiveness of solar installations depends on the country's climate and 

geographical location. The annual fall in solar energy to the US is 1500-2000, in 

Russia ï 800-1600, in France ï 1200-1499, in China ï 1800-2000, and in Azerbaijan 

ï 1500-2000 kW/m
2
. So, the intensity of the sun in Azerbaijan is much higher than in 

other countries. This is an important factor in attracting investment to use that energy. 

The solar energy center is more suitable for river valleys, northern and north-eastern 

regions. According to the Ministry of Industry and Energy, schools, road signals and 

so on.it is envisaged to launch pilot projects to build solar power plants in the near 

future, to build 250 sq km solar systems, to build a solar battery in the home 

environment and to build a 5mv wind power plant in the new Greenstone 

Technology. At present, electric vehicles with solar energy batteries have been used 

in Russia, Japan, North Korea and other countries [2, p. 6]. 
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ɸʥʦʪʘʮʽʷ 

ɻʘʩʘʥʦʚ ʉ.ʃ., ɻʘʩʘʥʦʚ ɽ.ʃ. ɯʥʥʦʚʘʮʽʡʥʘ ʦʩʥʦʚʘ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢ-

ʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʞʝʨʝʣ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ. 
ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʙʘʛʘʪʦ ʢʨʘʾʥ ʩʚʽʪʫ ʥʘʤʘʛʘʶʪʴʩʷ ʟʘʣʫʯʠʪʠ ʜʦ ʩʚʦʛʦ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʥʦʚʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ (ʚʽʪʝʨ, ʩʦʥʮʝ, ʙʽʦʛʘʟ, ʝʥʝʨʛʽʶ ʭʚʠʣʴ, ʥʝʪʨʘʜʠʮʽʡ-

ʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʪʘʢʽ ʷʢ ʝʥʝʨʛʽʷ ʤʘʣʠʭ ʨʽʯʦʢ). ʋ ɸʟʝʨʙʘʡʜʞʘʥʽ ʪʘʢʦʞ ʻ ʚʽʜʥʦʚʣʶʚʘʥʽ ʧʨʠ-

ʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʧʨʠʜʘʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʦʢʨʝʤʘ ʚʨʘʭʦʚʫʶ-

ʯʠ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʠʭ ʽ ʚʽʪʨʷʥʠʭ ʜʥʽʚ. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʪʝʥʮʽʘʣ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ɸʟʝʨʙʘʡʜʞʘʥʩʴʢʦʾ ʈʝʩʧʫʙʣʽʢʠ. ʋ ʥʽʡ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʜʘʥʫ ɼʝʨʞʘ-

ʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʨʽʘʣʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʽ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝ-

ʨʝʣ ʝʥʝʨʛʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʜʥʦʚʣʶʚʘʥʽ ʨʝʩʫʨʩʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʥʝʪʨʘʜʠʮʽʡʥʽ ʪʝʭ-

ʥʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʾ Greenstone, ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ. 
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ʇʘʚʣʦʚʩʴʢʘ ʊ.ʉ., ɹʽʣʝʮʴʢʠʡ ʖ.ɺ., ʈʫʜʠʢ ʆ.ɺ., ɹʦʨʦʚʝʮʴ ʄ.ʌ. 
1
  

 

ʉʊʈʋʂʊʋʈɸ ɿɸɹʋɼʆɺɸʅʀʍ ɿɽʄɽʃʔ ʄ. ʃʋʎʔʂɸ ʊɸ ɰɰ ɼʀʅɸʄɯʂɸ  

 

ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ ʪʘ ʾʾ ʜʠʥʘʤʽʢʫ 

ʚʧʨʦʜʦʚʞ 2010-2016 ʨʨ. ɿʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫ-

ʮʴʢʘ ʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʾʭʥʽʭ ʟʤʽʥ ʫʧʨʦʜʦʚʞ ʚʢʘʟʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʯʘʩʪʢʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʯʘʩʪʢʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫ-

ʮʴʢʘ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʦʙʣʘʩʪʽ, ʯʘʩʪʢʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ 

ʫ ʩʪʨʫʢʪʫʨʽ ʡʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ. ʉʫʯʘʩʥʽ ʩʪʨʫʢʪʫʨʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫʮʴʢʘ ʪʘ ɺʦ-

ʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜʦʙʨʘʞʝʥʦ ʛʨʘʬʽʯʥʦ; ʨʽʟʥʦʯʘʩʦʚʽ ʜʘʥʽ ʧʣʦʱ ʨʟ̔ʥʠʭ ʢʘʪʝʛʦʨʽʡ ʟʘʙʫʜʦʚʘʥʠʭ 

ʟʝʤʝʣʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚʠʢʣʘʜʝʥʦ ʚ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(ʜʘʥʽ ʬʦʨʤʠ 6-ʟʝʤ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2010 ʨ., 2013 ʨ., 2016 ʨ.).  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ, ʟʝʤʝʣʴʥʠʡ ʬʦʥʜ, ʩʝʣʠʪʝʙʥʽ ʣʘʥʜʰʘʬʪʠ, ʩʪʨʫʢʪʫʨʘ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʤʽʩʪʦ, ʫʨʙʘʥʽʟʘʮʽʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʫ ʩʚʽʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʨʦ-

ʣʽ ʤʽʩʪ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ, ʩʚʽʜʯʝʥʥʷʤ ʯʦʛʦ ʻ ʟʙʽʣʴʰʝʥʥʷ ʤʽʩʴ-

ʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʪʘ ʧʦʩʠʣʝʥʥʷ ʟʥʘʯʠʤʦʩʪʽ ʤʽʩʪ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʚʽʪʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [1]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʝ ʙʽʣʴ-

ʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʡ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʫʨ-

ʙʘʥʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʝʨʝʜʫʤʦʚʠ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʝʚʦʣʶʮʽʾ ʤʽ-

ʩʴʢʠʭ ʩʠʩʪʝʤ ʨʦʟʩʝʣʝʥʥʷ.  

ʍʦʯʘ ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʫʨʙʘʥʽʟʦ-

ʚʘʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʦʜʥʘʢ ʫ ʩʚʽʪʣʽ ʛʣʦʙʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩ-

ʪʚʘ ʚ ʦʙʣʘʩʪʽ ʪʝʞ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ (ʥʘ 01.01.2010 ʨ. ï 51,6%, ʥʘ 

01.01.2016 ʨ. ī 52,3% [8]) ʪʘ ʧʣʦʱʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ (ʥʘ 01.01. 2010 ʨ. ï 

2,9%, ʥʘ 01.01.2016 ʨ. ï 3,04%). ʆʩʢʽʣʴʢʠ ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ ɺʦʣʠʥʽ ʢʦʥʮʝʥʪʨʫ-

ʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʤ. ʃʫʮʴʢʫ ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ (2010 ʨ. ï 210775 

ʦʩʽʙ, 2011 ʨ. ï 211783 ʦʩʽʙ, 2012 ʨ. ï 213063 ʦʩʽʙ, 2013 ʨ. ï 214727 ʦʩʽʙ, 2014 ʨ. ï 

216076 ʦʩʽʙ, 2015 ʨ. ī 217103 ʦʩʽʙ, 2016 ʨ. ï 217450 ʦʩʽʙ [8]), ʜʦʨʝʯʥʦ ʚʽʜʩʪʝʞʠ-

ʪʠ ʜʠʥʘʤʽʢʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʚ ʦʙʣʘʩʥʦʤʫ ʮʝʥʪʨʽ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʥʘ ʬʦʥʽ ʪʘʢʠʭ ʞʝ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ.  
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫ-

ʮʴʢʘ ʪʘ ʾʾ ʜʠʥʘʤʽʢʫ ʚʧʨʦʜʦʚʞ 2010ī2016 ʨʨ.; ʟʨʦʙʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʨʫ-

ʢʪʫʨ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ ʡ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʾʭʥʽʭ ʟʤʽʥ ʫʧʨʦ-

ʜʦʚʞ ʫʢʘʟʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ɸʣʛʦʨʠʪʤ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜ-

ʙʘʯʘʚ: 1) ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʠʪʝʙʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ; 2) ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ 

ʚʠʚʯʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ; 3) ʟôʷʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʤ. 

ʃʫʮʴʢʘ; 4) ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ; 5) ʘʥʘ-

ʣʽʟ ʜʠʥʘʤʽʢʠ ʧʣʦʱ ʽ ʩʪʨʫʢʪʫʨʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ ʪʘ ɺʦʣʠʥʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ ʚʧʨʦʜʦʚʞ 2010-2016 ʨʨ. 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠ-

ʢʦʨʠʩʪʘʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʪʘ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣʘ, ʬʦʨʤʫ 6-ʟʝʤ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʘʪʠʩʪʠʢʠ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. ʋ 

ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ, 

ʛʨʘʬʽʯʥʠʡ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɸʥʘʣʽʟ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨ-

ʩʽʚ, ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʨʦʣʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʫ ʾʾ ʬʦʨʤʫʚʘʥʥʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʧʨʘʮʷʭ ʆ. ɯ. ɹʘʙʯʠʥʩʴʢʦʾ, ɺ. ɸ. ɹʦʛʜʘʥʮʷ, ʃ. ɯ. ɺʦʨʦʧʘʡ, ɻ. ɼ. 

ɻʫʮʫʣʷʢʘ, ʂ. ɺ. ɼʘʨʯʫʢʘ, ɻ. ɯ. ɼʝʥʠʩʠʢʘ, ɼ. ʉ. ɼʦʙʨʷʢʘ, ʊ. ʆ. ɭʚʩʶʢʦʚʘ, ʆ. ʇ. 

ɾʫʢʘ, ʄ. ɼ. ɿʘʷʯʫʢʘ, ɸ. ɻ. ʂʽʟʶʥ, ɯ. ʇ. ʂʦʚʘʣʴʯʫʢʘ, ʄ. ʄ. ʂʫʥʠʮʽ, ɸ. ɻ. ʄʘʨʪʠ-

ʥʘ, ʃ. ʗ. ʅʦʚʘʢʦʚʩʴʢʦʛʦ, ɯ. ɸ. ʆʧʝʥʴʢʘ, ɸ. ʗ. ʉʦʭʥʠʯʘ, ʄ. ɻ. ʉʪʫʧʝʥʷ, ʇ. ʆ. ʉʫ-

ʭʦʛʦ, ʈ. ɺ. ʊʠʭʝʥʢʘ, ɸ. ʄ. ʊʨʝʪʷʢʘ ʪʘ ʽʥ. [4ī7].  

ʆʩʦʙʣʠʚʦʩʪʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʩʚʽʪʣʝʥʦ ʚ 

ʨʦʙʦʪʘʭ ʖ. ʄ. ɸʥʜʨʝʡʯʫʢʘ, ʃ. ɼ. ɻʫʣʘʷ, ɹ. ʉ. ɾʜʘʥʶʢʘ, ɺ. ʄ. ɿʘʨʝʤʙʠ, ʊ. ʆ. 

ʂʥʷʟʴʢʦʚʦʾ, ɯ. ʇ. ʂʦʚʘʣʴʯʫʢʘ, ʄ. ɯ. ʃʝʧʢʦʛʦ, ʗ. ʆ. ʄʦʣʴʯʘʢʘ, ʆ. ʆ. ʅʠʯʘʾ, ʊ. ʉ. 

ʇʘʚʣʦʚʩʴʢʦʾ, ʈ. ʄ. ʇʘʥʘʩʘ, ʉ. ɺ. ʇʦʣʷʥʩʴʢʦʛʦ, ɸ. ɻ. ʇʦʪʘʧʦʚʦʾ, ʅ. ɸ. ʊʘʨʘʩʶʢ, 

ɺ. ʆ. ʌʝʩʶʢʘ, ʅ. ʃ. ʍʦʤʶʢ, ʄ. ʆ. ʐʘʛʫʪʠ, ɸ. ʄ. ʐʚʦʨʘʢʘ, ʖ. ʉ. ʑʫʨʢʘ ʪʘ ʽʥ. 

[2; 3; 5-7; 9]. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʠʪʘʥʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʪʘʥʦʤ ʥʘ 01.01.2016 ʨ. ʯʘʩʪʢʘ ʟʘʙʫʜʦʚʘʥʠʭ 

ʟʝʤʝʣʴ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ 3,0%. ɿ-ʧʦʤʽʞ ʥʠʭ ʥʘʡʙʣ̔ʴʰʠʡ ʚʽʜʩʦʪʦʢ 

ʟʘʡʤʘʶʪʴ ʟʝʤʣʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ (26%), ʘ ʪʘʢʦʞ ʟʝʤʣʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʽ ʟʚôʷʟʢʫ (25%). ɿʥʘʯʥʘ ʯʘʩʪʢʘ (19%) ʧʨʠʧʘ-

ʜʘʻ ʥʘ ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ (ʨʠʩ. 1). 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙ-

ʣʘʩʪʽ ʚ ʮʽʣʦʤʫ, ʧʝʨʝʚʘʞʘʶʪʴ ʟʝʤʣʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ (38%) 

(ʨʠʩ. 2). ɼʨʫʛʫ ʧʦʟʠʮʽʶ ʟʘʡʤʘʶʪʴ ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ (23,4% ʚʽʜ 

ʧʣʦʱʽ ʫʩʽʭ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ), ʪʦʜʽ ʷʢ ʚ ʦʙʣʘʩʪʽ ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʝʤʣʽ, ʷʢʽ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʽ ʟʚôʷʟʢʫ. ɿʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʃʫʮʴʢʫ ʤʘ-

ʶʪʴ ʙʽʣʴʰ ʷʢ ʫʜʚʽʯʽ ʚʠʱʫ ʯʘʩʪʢʫ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʥɹʦʦʙʣʘʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ.  

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (01.01.2016 ʨ.)  

(ʟʘ ʜʘʥʠʤʠ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ) 

 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʽʩʪʘ ʚʽʜʩʫʪʥʽ ʟʝʤʣʽ ʧʽʜ ʚʽ-

ʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, ʰʘʭʪʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʦʨʫʜʘʤʠ. ɺ ʦʙʣʘʩ-

ʪʽ ʮʷ ʢʘʪʝʛʦʨʽʷ ʟʝʤʝʣʴ ʟʘʡʤʘʻ 10% ʧʣʦʱʽ ʚʩʽʭ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ (ʜʠʚ. ʨʠʩ.1). 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤ. ʃʫʮʴʢʘ (01.01.2016 ʨ.)  

(ʟʘ ʜʘʥʠʤʠ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ) 

 

Hʘʡʤʝʥʰʽ ʯʘʩʪʢʠ ʧʣʦʱ ʟ-ʧʦʤʽʞ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʽ ʚ ʃʫʮʴʢʫ, ʽ ʟʘʛʘʣʦʤ ʚ 

ʦʙʣʘʩʪʽ, ʟʘʡʤʘʶʪʴ ʟʝʤʣʽ ʟʤʽʰʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʪʝʭʥʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʜʠʚ. ʨʠʩ. 1, 2). 
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ʋʧʨʦʜʦʚʞ 2010-2016 ʨʨ. ʧʣʦʱʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫʮʴʢʘ ʟʨʦʩʣʘ ʤʘʡʞʝ 

ʥʘ 80 ʛʘ (ʥʘ 2,6% ʧʦʨʽʚʥʷʥʦ ʽʟ 2010 ʨ.). ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʟʘ ʮʝʡ ʯʘʩ ʧʣʦʱʘ 

ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 1314,1495 ʛʘ (ʥʘ 2,2% ʧʦʨʽʚʥʷʥʦ ʽʟ 2010 ʨ.). 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫʮʴʢʘ ʥʘʡʧʦʤʽʪʥʽʰʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʚ ʪʘʢʠʭ 

ʢʘʪʝʛʦʨʽʷʭ ʟʝʤʝʣʴ, ʷʢ ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢ-

ʨʠʪʽ ʟʝʤʣʽ (ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 56 ʛʘ), ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ (ʟʨʦʩʣʠ ʤʘʡʞʝ 

ʥʘ 38 ʛʘ), ʟʝʤʣʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʧʨʠʨʽʩʪ ī 34 ʛʘ). ʇʨʠ ʮʴʦʤʫ ʧʣʦʱʽ 

ʚʩʽʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝ-

ʥʰʝʥʥʷ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʫ 2013 ʨ. ʾʭ ʧʣʦʱʽ ʟʨʦʩʣʠ ʥʘ 

2,6% ʧʦʨʽʚʥʷʥʦ ʽʟ 2010 ʨ., ʘ ʫ 2016 ʨ. ʟʤʝʥʰʠʣʠʩʷ ʥʘ 5,0% ʧʦʨʽʚʥʷʥʦ ʽʟ 2013 ʨ. 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ɼʠʥʘʤʽʢʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤʽʩʪʘ ʃʫʮʴʢʘ (2010-2016 ʨʨ.)  

(ʟʘ ʜʘʥʠʤʠ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ) 

ʉʪʨʫʢʪʫʨʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ 01.01.2010 01.01.2013 01.01.2016 

ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ, ʚʩʴʦʛʦ, ʛʘ 3051,84 3089,9348 3130,9981 

ʟ ʥʠʭ: 

- ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 

 

696,3400 

 

707,9703 

 

734,3048 

- ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 408,11 418,7919 397,7986 

- ʟʝʤʣʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, 
ʰʘʭʪʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʦʨʫʜʘʤʠ 

0 0 0 

- ʟʝʤʣʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʘ ʽʥʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 139,86 166,6690 174,2895 

- ʟʝʤʣʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 342,61 333,6785 334,1094 

- ʟʝʤʣʽ ʟʤʽʰʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 82,71 66,8257 69,1339 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʟʚôʷʟʢʫ 
185,71 178,9793 183,6300 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

63,70 48,8507 48,8638 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ 

ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ 
1132,80 1168,1694 1188,8681 

 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2016 ʨʨ. ʧʦʨʽʚʥʷʥʦ ʽʟ 

2010 ʨ. ʟʨʦʩʣʠ ʧʣʦʱʽ ʪʘʢʠʭ ʢʘʪʝʛʦʨʽʡ ʟʝʤʝʣʴ ʷʢ ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 

(ʥʘ 10,2%), ʟʝʤʣʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, ʰʘʭʪʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜ-

ʥʠʤʠ ʩʧʦʨʫʜʘʤʠ (ʥʘ 8,9%), ʟʝʤʣʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʥʘ 9,3%), ʟʝʤʣʽ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʥʘ 0,8%), ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʥʘ 7,0%), ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ 

ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ (3,4%). ʋ 2016 ʨ., ʧʦʨʽʚʥʷʥʦ ʟ 2010 ʨ., ʥʘ 10,0% ʟʤʝʥʰʠʣʘʩʷ ʯʘʩ-

ʪʢʘ ʟʝʤʝʣʴ ʟʤʽʰʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʤʘʶʪʴ ʪʘʢʫ ʞ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʯʘʩʫ, ʷʢ ʽ ʚʽʜʧʦʚʽʜʥʽ 

ʟʝʤʣʽ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ. ʇʣʦʱʽ ʟʝʤʝʣʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʟʚôʷʟʢʫ, ʚ ʨʝʛʽʦʥʽ ʫʧʨʦʜʦʚʞ 2010-2013 ʨʨ. ʟʨʦʩʪʘʣʠ, ʘ ʚ 2016 ʨ., ʧʦʨʽʚʥʷʥʦ ʽʟ 

2013 ʨ. ʜʝʱʦ ʟʤʝʥʰʠʣʠʩʷ (ʪʘʙʣ. 2).  



Scientific Notes of Sumy State Pedagogical University. Geographical Sciences. ï 2018. ï Issue 9 

15 

ʊʘʙʣʠʮʷ 2 

ɼʠʥʘʤʽʢʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (2010-2016 ʨʨ.)  

(ʟʘ ʜʘʥʠʤʠ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ) 

ʉʪʨʫʢʪʫʨʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ 01.01.2010 01.01.2013 01.01.2016 

ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ, ʚʩʴʦʛʦ, ʛʘ 58417,12 59950,6709 61264,8204 

ʟ ʥʠʭ: 

- ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 

 

10763,51 

 

11314,5271 

 

11866,1544 

- ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 3179,76 3227,8340 3184,7243 

- ʟʝʤʣʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, 
ʰʘʭʪʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʦʨʫʜʘʤʠ 

5698,50 5788,4858 6202,8720 

- ʟʝʤʣʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʘ ʽʥʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 1203,28 1304,2727 1315,1207 

- ʟʝʤʣʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 5517,60 5550,0447 5563,1904 

- ʟʝʤʣʽ ʟʤʽʰʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 1050,33 977,4539 944,5014 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʟʚôʷʟʢʫ 
14714,26 15330,6080 15315,0334 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

999,39 1032,6020 1069,2039 

- ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ 

ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ 
15290,49 15424,8427 15804,0199 

 

ɺʠʩʥʦʚʢʠ. ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ ʤ. ʃʫʮʴʢʘ ʩʪʘʥʦʚʣʷʪʴ 5,1% ʟʘʙʫʜʦʚʘʥʠʭ ʟʝ-

ʤʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʩʪʨʫʢʪʫʨʽ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʟʘ-

ʙʫʜʦʚʘʥʽ ʟʝʤʣʽ ʟʘʡʤʘʶʪʴ 75,2%. ʉʪʨʫʢʪʫʨʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫʮʴʢʘ ʻ ʥʝʧʦʚ-

ʥʦʯʣʝʥʥʦʶ: ʚʽʜʩʫʪʥʽ ʟʝʤʣʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, ʰʘʭʪʘʤʠ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʦʨʫʜʘʤʠ. ɸʚʘʥʛʘʨʜʥʫ ʪʨʽʡʢʫ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ 

ʤʽʩʪʘ ʩʢʣʘʜʘʶʪʴ ʟʝʤʣʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ, ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦ-

ʚʦʶ ʟʘʙʫʜʦʚʦʶ, ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʡʙʽʣʴʰʽ ʯʘʩʪʢʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʤʘʶʪʴ ʟʝʤʣʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤ-

ʣʽ, ʟʝʤʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʽ ʟʚôʷʟʢʫ, ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ 

ʟʘʙʫʜʦʚʦʶ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʃʫʮʴʢʘ ʤʘʡʞʝ ʪʦʪʦ-

ʞʥʘ ʟʤʽʥʘʤ ʩʪʨʫʢʪʫʨʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ: ʥʘʡʙʽʣʴʰʝ ʟʨʦʩ-

ʪʘʥʥʷ ʧʣʦʱ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʪʘʢʠʭ ʢʘʪʝʛʦʨʽʡ ʟʝʤʝʣʴ, ʷʢ ʟʝʤʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ, ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ, 

ʟʝʤʣʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɯʥʰʽ ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʤʘʶʪʴ ʘʙʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ, ʘʙʦ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ. 

ʗʢ ʚʽʜʦʤʦ, ʩʝʣʠʪʝʙʥʽ ʣʘʥʜʰʘʬʪʠ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʠʨʦʜʦʢʦʨʠʩ-

ʪʫʚʘʥʥʷ ʪʘ ʻ ʜʦʩʠʪʴ ʜʠʥʘʤʽʯʥʠʤ ʚʠʜʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʧʨʦ ʱʦ ʩʚʽ-

ʜʯʠʪʴ ʚʠʢʣʘʜʝʥʠʡ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʡ ʜʠʥʘʤʽʢʠ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ɺʦʣʠʥʽ ʪʘ ʤ. 

ʃʫʮʴʢʘ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʡ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʥʘʫʢʦʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʘʢʪʠʢʠ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʣʘ-

ʥʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʦʩʝʣʝʥʴ, ʾʭ ʽʥʞʝʥʝʨʥʦʾ ʡ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʥʝ ʪʽʣʴʢʠ ʨʝʛʽʦʥʫ 

ʪʘ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʘ ʡ ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ, ʷʢʽ ʻ ʢʣʶʯʦʚʠʤʠ 
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ʝʣʝʤʝʥʪʘʤʠ ʪʝʨʠʪʦʨʘ̔ʣʴʥʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʫʩʪʨʦʶ, ʱʦ ʥʠʥʽ ʟʘʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʚ ʋʢʨʘʾʥʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʩʝʣʠʪʝʙʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʾʭʥʽʭ ʤʝʞʘʭ ʥʝʦʙʭʽʜʥʠʤʠ ʻ ʚʽʜʤʦʚʘ ʚʽʜ ʝʢʩʪʝʥʩʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʠʭ ʤʝʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʢʘ-

ʨʪʦʛʨʘʬʽʯʥʠʭ, ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ, ʟʝʤʣʝʦʮʽʥʦʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘ-

ʣʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʨʦʥʦʚʘ ʆ. ʃ. ɻʝʦʫʨʙʘʥʽʩʪʠʢʘ : ʥʘʚʯ. ʧʦʩʽʙ. ï ʂ.: ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ 

çʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 2014. 419 ʩ.  

2. ɿʘʨʝʤʙʘ ɺ. ʄ. ʊʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʨʝʛʽʦʥʫ / 

ɺ. ʄ. ɿʘʨʝʤʙʘ, ʅ. ʃ. ʍʦʤʶʢ // ʇʨʦʙʣʝʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʫ: ʬʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʪʘ ʽʥʚʝ-

ʩʪʠʮʽʾ. ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ. 2013. ɺʠʧ. 19 (ˉ 1). ʉ. 240ï246. 

3. ʂʦʚʘʣʴʯʫʢ ɯ. ʇ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʫ ʦʙʣʘʩʥʦʛʦ ʨʝʛʽʦʥʫ / ɯ. ʇ. ʂʦʚʘʣʴʯʫʢ, ɹ. ʉ. ɾʜʘʥʶʢ, ʖ. ʄ. ɸʥʜʨʝʡʯʫʢ // ʏʘʩʦʧʠʩ ʢʘʨ-

ʪʦʛʨʘʬʽʾ. ī 2016. ī ɺʠʧ. 16. ī ʉ. 48ī61. 

4. ʂʦʚʘʣʴʯʫʢ ɯ.ʇ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʝʤʣʝʫʩʪʨʦʶ ʩʽʣʴʩʴʢʠʭ ʪʝ-

ʨʠʪʦʨʽʡ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ : ʤʦʥʦʛʨʘʬʽʷ / ɯ. ʇ. ʂʦʚʘʣʴʯʫʢ, ɸ. ɻ. ʄʘʨʪʠʥ, ʊ. ʆ. ɭʚʩʶʢʦʚ, ʈ. ɺ. 

ʊʠʭʝʥʢʦ, ɺ. ɸ. ɹʦʛʜʘʥʝʮʴ, ʆ. ʇ. ɾʫʢ., ɯ. ɸ. ʆʧʝʥʴʢʦ. ʂ.: ʄʝʜʽʥʬʦʨʤ, 2015. 158 ʩ. 

5. ʅʠʯʘʷ ʆ. ʆ. ɻʝʦʛʨʘʬʽʯʥʘ ʦʮʽʥʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ 
ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʩʷ (ʥʘ ʧʨʠʢʣʘʜʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ) / ʆ. ʆ. ʅʠʯʘʷ, ʅ. ɸ. ʊʘʨʘʩʶʢ // ʅʘʫʢ. ʟʘʧ. 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮ. ʧʝʜ. ʫʥ-ʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʉʝʨʽʷ: ʛʝʦʛʨʘʬʽʷ. 2015. ˉ 2 

(ʚʠʧ. 39). ʉ. 200ī208. 

6. ʅʠʯʘʷ ʆ. ʆ. ʉʝʣʽʪʝʙʥʽ ʣʘʥʜʰʘʬʪʠ ʚ ʩʪʨʫʢʪʫʨʽ ʫʛʽʜʴ ʚʠʩʦʯʠʥʥʦʾ ʦʙʣʘʩʪʽ ɺʦʣʠʥʽ / ʆ. 

ʆ. ʅʠʯʘʷ, ʅ. ɸ. ʊʘʨʘʩʶʢ // ɺʽʩʥʠʢ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ. 

ɻʝʦʣʦʛʽʷ, ʛʝʦʛʨʘʬʽʷ. 2016. ɺʠʧ. 24 (1). ʉ. 112ī119. 

7. ʇʘʚʣʦʚʩʴʢʘ ʊ. ʉ. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʚ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ // ɻʝʦʧʦʣʠʪʠʢʘ ʠ ʵʢʦʛʝʦʜʠʥʘʤʠʢʘ ʨʝʛʠʦʥʦʚ. 2014. ˉ 2. ʉ. 697ï

704. 

8. ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʘ 01 ʩʽʯʥʷ 2011 ʨ., 2013., 2016 ʨ. [ɽʣʝʢʪ-

ʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ : database.ukrcensus.gov.ua  

9. ʐʘʛʫʪʘ ʄ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ɺʦʣʠʥʩʴʢʦʾ / ʄ. ʐʘʛʫʪʘ, ʃ. ɻʫʣʘʡ // 

ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ. ɻʝʦʛ-

ʨʘʬʽʯʥʽ ʥʘʫʢʠ. ī 2014. ī ˉ 11. ī ʉ. 48ī52. 

Summary 

Pavlovska T. S., Rudyk O. V., Biletskyi Y. V., Borovets M. F. The Structure of 

the Lutsk Built Up Land In an d Its Dynamics. 

In the article the structure of the built-up land in Lutsk and its dynamics during 2010-2016 

were analyzed. A comparative analysis of the structures of the built-up land in Lutsk and Volyn re-

gion and their changes during the specified time period has been carried out. For this purpose, the 

share of built-up land in Volyn region, the share of built-up land of Lutsk in the structure of the 

built-up areas of the region, the share of built-up lands of the regional center in the structure of its 

land fund was determined. Modern structures of the built-up lands of Lutsk and Volyn region are 

represented graphically; time data of areas of different categories of built-up lands in the studied 

areas is presented in tabular form. The research was carried out using materials from the Main Di-
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rectorate of the State Service of Ukraine for Geodesy, Cartography and Cadaster in Volyn region 

(data form 6-zem on January 1, 2010, 2013, 2016). 

During the investigation, it was found that the built-up land of Lutsk is 5.1% of the built-up 

land in the Volyn region, and in the structure of the land fund of the regional center, the built-up 

land occupy 75,2%. The structure of the built-up areas of Lutsk is incomplete: there are no surface 

mines, quarries, mines and related structures. The main three ones in the structure of the built-up 

areas of the city are land for recreation and other open land, land for residential construction, and 

industrial land. In the Volyn region, the largest shares of the structure of the built-up land have 

land for recreation and other open land, land used for transport and communications, land for res-

idential construction. The transformation of the structure of the built-up areas of Lutsk during 

2010-2016 is almost identical to the changes in the structure of the built-up areas of the Volyn re-

gion during this time: the largest increase in the area is typical for such categories of land as land 

used for recreation and other open land, land for residential buildings, land of commercial pur-

pose. Other categories of land have either a tendency to a gradual decrease, or the oscillatory na-

ture of the changes. 

Key words: built-up land, land fund, residential landscapes, land use structure, city, urbani-

zation. 
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ʂʦʨʥʫʩ ɸ.ʆ.,ʊʨʝʪʴʷʢʦʚʘ ʆ.ʄ.
1
 

 

ʈɸɼɯʆɸʂʊʀɺʅɽ ɿɸɹʈʋɼʅɽʅʅʗ ʇʈʀʈʆɼʅʀʄʀ ʈɸɼɯʆʅʋʂʃɯɼɸʄʀ 

ʊɽʈʀʊʆʈɯʁ ʅɸʌʊʆɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʋ ʩʪʘʪʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʨʠʯʠʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʨʠʨʦʜʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣiʜʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʫ ʥʘʟʚʘʥʝ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʦ-

ʩʷʪʴ 
226

Ra,
223

Ra, 
227

Th, 
232

Th, 
40

K, 
214

Pb, 
212

Pb, 
210

Pb, 
228

Ac, 
235
U, ʷʢʽ ʦʩʽʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʩʦ-

ʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ ʪʘ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʘʮʽʡʥʠʭ ʘʥʦʤʘʣʽʡ ʚʩʪʘʥʦ-

ʚʣʝʥʦ ʪʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: ʥʘʡʚʠʱʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ˇʨʫʥʪʫ ʭʘ-

ʨʘʢʪʝʨʥʘ ʜʣʷ ʨʦʜʦʚʠʱ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʨʦʙʢʠ (ʂʘʯʘʥʽʚʩʴʢʝ, ʈʠʙʘʣʴʩʴʢʝ) ʪʘ ʜʣʷ ʨʦ-

ʜʦʚʠʱ ʟʘʭʽʜʥʦʾ ʛʨʫʧʠ (ɸʨʪʶʭʽʚʩʴʢʝ, ɸʥʘʩʪʘʩʽʾʚʩʴʢʝ). ʇʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ ʨʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʥʘ ʨʦʜʦʚʠʱʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʛʨʫʧʠ (ʂʦʟʽʾʚʩʴʢʝ, ʉʘʭʘʣʽʥʩʴʢʝ ʪʘ ʽʥ.) ʽ ʥʝʟʥʘʯʥʝ ï ʥʘ ɹʫʛʨʫ-

ʚʘʪʽʚʩʴʢʦʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʠʨʦʜʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ, ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫ-

ʪʦʢ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

ɺʩʪʫʧ. ʇʦʢʣʘʜʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽ-

ʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ ʫ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ, 

ʷʢʽ ʥʝʦʜʤʽʥʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦ-
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ʨʝʥʥʷ ʥʘ ʩʪʽʥʢʘʭ ʪʨʫʙ ʤʽʮʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʩʦʣʝʡ, ʟ ʷʢʠʤʠ ʤʦʞʫʪʴ ʩʧʽʚʦʩʘʜʞʫʚʘ-

ʪʠʩʷ ʨʘʜʽʦʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʏʝʨʝʟ ʮʝ ʥʘ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱʘʭ ʧʦʪʫʞʥʽʩʪʴ ʝʢʩʧʦ-

ʟʠʮʽʡʥʦʾ ʜʦʟʠ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ ʜʦʩʷʛʘʻ 6 ʤʈ/ʛʦʜ, ʧʠʪʦʤʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ 

ʚʽʜʢʣʘʜʝʥʴ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1,5Ŀ10
7
 ɹʢ/ʢʛ, ʘ ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦ-

ʥʫʢʣʽʜʽʚ ʫ ʰʣʘʤʽ ï ʧʝʨʝʚʠʱʫʚʘʪʠ 10
5
 ɹʢ/ʢʛ [1]. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ ʥʝʢʦʥʪʨʦʣʴʦ-

ʚʘʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʥʘʬʪʦʧʦʤʠʩʣʽʚ ʪʘ ʥʘʩʝʣʝʥʥ.̫ 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʗʢ ʚʽʜʦʤʦ, ʥʘ ʧʦʯʘʪʢʫ ʝʢʩ-

ʧʣʫʘʪʘʮʽʾ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘʬʪʘ ʽ ʛʘʟ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ çʩʫʭʠʤʠè, 

ʘʣʝ ʧʦʪʽʤ ʜʦ ʮʴʦʛʦ ʧʦʪʦʢʫ ʜʦʤʽʰʫʻʪʩɹ ̫ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʫʪʚʦʨʶʶʯʠ ʟ ʥʘʬʪʦʶ ʯʠ 

ʛʘʟʦʤ ʝʤʫʣʴʩʽʶ ʘʙʦ ʘʝʨʦʟʦʣʴ. ʑʝ ʫ ʪʨʠʜʮʷʪʽ ʨʦʢʠ XX ʩʪʦʣʽʪʪʷ ɺ.ɻ. ʍʣʦʧʽʥʠʤ 

ʙʫʣʘ ʧʦʤʽʯʝʥʘ ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʘʜʽʶ ʫ ʚʦʜʽ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ. ʊʘʢʦʞ 

ʮʷ ʚʦʜʘ ʫʞʝ ʤʽʩʪʠʪʴ ʨʦʟʯʠʥʝʥʽ ʥʝʘʢʪʠʚʥʽ ʩʫʣʴʬʘʪʠ ʽ ʢʘʨʙʦʥʘʪʠ Cu, Sr ʽ Ba.  

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʜʝ ʩʪʘʚʠʣʘʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ 

ʧʨʠʨʦʜʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʙʫʣʘ ʨʦʙʦʪʘ ɺ.ʆ. ʐʫʤʣʷʥʩʴʢʦʛʦ ʪʘ ̔ʥ. [7]. ʉʫʪʪʻ-

ʚʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʨʦʜʦʚʠʱʘʭ ʪʘʢʦʛʦ ʪʠʧʫ, 

ʟôʷʩʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʝʟʘʢʪʠʚʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʬʪʦʰʣʘʤʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ 

ʧʨʠʨʦʜʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʟʨʦʙʠʣʠ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʇ.ɻ. ɼʨʠʛʫʣʠʯʘ ʪʘ ʽʥ. 

[2], ʆ.ɼ. ʉʘʨʛʦʰ [6], ʊ.ʆ. ʇʘʚʣʝʥʢʦ ʪʘ ʽʥ. [5], ʄ.ʖ. ɾʫʨʘʚʣʷ ʪʘ ʽʥ. [3].  

ɿʛʽʜʥʦ [7], ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʫ ʪʝʭʥʦʛʝʥʥʝ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʦ-

ʩʷʪʴ ʨʘʜʽʦʥʫʢʣʽʜʠ 
226

Ra, 
232

Th, 
40

K, 
214

Pb, 
212

Pb, 
228
Ac. ʇʽʟʥʽʰʠʤʠ ʜʦʩʣʜ̔ʞʝʥʥʷʤʠ 

[2], ʢʨʽʤ ʚʠʱʝ ʥʘʟʚʘʥʠʭ, ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ 
223

Ra, 
227

Th, 
210

Pb, 
235
U. ʅʘ ʩʴʦ-

ʛʦʜʥʽ ʧʠʪʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʪʝʨʠ-

ʪʦʨʽʡ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʥʠʢʘ ̒ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘ-

ʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʚʠʚʯʝʥʝ ʥʝʜʦʩʪʘʪʥʴʦ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʚʦʥʦ ʜʣʷ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʜʝ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʬʪʠ ʽ ʟʥʘʯʥʘ ʯʘʩʪʢʘ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ [4].  

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʋʢʨʘʾʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʧʨʦ-

ʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ï NORM 

(Naturally-Occurring Radioactive Materials) ʚʧʝʨʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʫ 1991 ʨ. [2]. ʉʧʦʯʘʪʢʫ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ 

ʘʥʦʤʘʣʽʡ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱʘʭ ʅɻɺʋ çʆʭʪʠʨʢʘʥʘʬʪʦʛʘʟè, ʘ 

ʧʽʟʥʽʰʝ ʽ ʥʘ ʨʦʜʦʚʠʱʘʭ ʅɻɺʋ çʏʝʨʥʽʛʽʚʥʘʬʪʦʛʘʟè ʪʘ çʇʦʣʪʘʚʘʥʘʬʪʦʛʘʟè. ʇʨʦ-

ʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʢʦʥʮʝʥʪʨʫʶʪʴ-

ʩʷ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʠʨʦʜʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʨʷʜʽʚ ʫʨʘʥʫ ʽ ʪʦʨʽʶ. ʇʨʠʯʦʤʫ, 

ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʟʤʽʱʝʥʥʷ ʨʘ-

ʜʽʦʘʢʪʠʚʥʦʛʦ ʨʽʚʥʦʚʘʛʠ ʚ ʙʽʢ ʨʘʜʽʶ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʥʦʰʝʥʥʷ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʽʟʦʪʦʧʽʚ ʨʘʜʽʶ ʜʦ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʜʦʥʘʯʘʣʴʥʠʢʽʚ ʨʦʜʠʥ (ʫʨʘʥʫ ʽ ʪʦʨʽʶ) 

ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 100 ʽ ʙʽʣʴʰʝ. 
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ʇʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʽ ʧʝʨʝʨʦʙʢʠ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʻ ʪʨʠ ʧʨʦʮʝʩʠ: 

1. ʆʩʘʜʞʝʥʥʷ ʩʦʣʝʡ ʨʘʜʽʶ (ʢʘʨʙʦʥʘʪʽʚ ʽ ʩʫʣʴʬʘʪʽʚ) ʟ ʚʦʜʥʦʾ ʬʘʟʠ, ʱʦ ʥʘʜ-

ʭʦʜʠʪʴ ʜʦ ʫʩʪʘʥʦʚʦʢ ʚʠʜʦʙʫʪʢʫ ʽ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ. ʊʘʢʽ ʥʘʢʠʧʠ, ʱʦ ʤʽʩʪʷʪʴ 
226

Ra, 
228

Ra, 
232
Th ʽ 

228
Th, ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʧʦʚʝʨʭʥʷʭ, ʱʦ ʩʪʠʢʘʶʪʴ-

ʩʷ ʟ ʧʣʘʩʪʦʚʦʾ ʚʦʜʦʶ. ʎʝ ï ʪʨʫʙʠ ʪʘ ʾʭ ʟôʻʜʥʘʥʥʷ, ʩʝʧʘʨʘʪʦʨʠ, ʥʘʩʦʩʠ, ʢʣʘʧʘʥʠ ʪʘ 

ʽʥ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʘʜʽʘʮʽʡʥʽ ʧʦʣʷ ʽ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʜʦʩʠʪʴ ʥʝʦʜʥʦʨʽʜʥʽ ʧʦ ʧʦʚʝʨʭʥʽ ʥʘʟʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʝ-

ʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ ʤʘʻ ʩʫʮʽʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʫʪʨʽ-

ʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʤʽʥʝʨʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʟ NORM ʥʠʟʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ 

(ʨʠʩ. 1ʘ). ɿʟʦʚʥʽ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʪʨʫʙʠ ʤʘʶʪʴ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʧʣʷʤʠ ʨʘʜʽʦʘʢ-

ʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʟʤʨ̔ʘʤʠ 10-20 ʩʤ. 

  
ʘ)        ʙ) 

ʈʠʩ. 1. ʈʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ: ʘ) ï ʬʨʘʛʤʝʥʪ ʪʨʫʙʠ ʟ 

ʤʽʥʝʨʘʣʴʥʠʤ ʚʽʜʢʣʘʜʝʥʥʷʤʠ, ʱʦ ʤʽʩʪʷʪʴ NORM; ʙ) ï ʟʙʝʨʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʨʦʜ-

ʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ ʥʘ ʪʠʤʯʘʩʦʚʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʅɻɺʋ 

çʆʭʪʠʨʢʘʥʘʬʪʦʛʘʟè. ʌʦʪʦ ʟ ʨʦʙʦʪʠ [2] 

 

2. ʆʩʘʜʞʝʥʥʷ ʪʚʝʨʜʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ 
226

Ra (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦʚʛʦʞʠ-

ʚʫʯʦʛʦ 
210

Pb) ʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʧʣʽʚʦʢ ʥʘ ʩʪʽʥʢʘʭ 

ʫʩʪʘʥʦʚʦʢ ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘʬʪʠ, ʧʝʨʝʨʦʙʢʠ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʘʟʫ. 

3. ʅʘʢʦʧʠʯʝʥʥʷ ʚ ʥʘʬʪʦʰʣʘʤʽ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʱʘʙʣʷʭ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ. ʐʣʘʤ ʚʠʥʠʢʘʻ ʢʦʣʠ ʩʫʤʽʰ 

ʥʘʬʪʠ, ʛʘʟʫ ʽ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʱʦ ʚʽʜʢʘʯʫʻʪʴʩʷ ʟʽ ʩʚʝʨʜʣʦʚʠʥ, ʥʘʜʭʦʜʠʪʴ ʥʘ ʟʙʽʨʥʽ 

ʧʫʥʢʪʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʚʠʥʥʠʡ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʡ ʧʦʜʽʣ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʪʦʶʚʘʥʥʷ ʚ ʙʫʣʣʽʪʘʭ ʽ ʨʝʟʝʨʚʫʘʨʘʭ, ʜʝ ʟ ʧʣʘʩʪʦʚʦʾ 

ʚʦʜʠ ʡ ʥʘʬʪʠ ʦʩʽʜʘʶʪʴ ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʠʥʢʠ, ʷʢʽ ʽ ʻ ʥʘʬʪʦʰʣʘʤʦʤ. ʊʫʪ ʽ ʥʘ-

ʢʦʧʠʯʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ, ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʻ ʨʦʟʯʠʥʝʥ ̔ʫ 

ʚʦʜʽ ʩʫʣʴʬʘʪʠ ʽ ʢʘʨʙʦʥʘʪʠ ʨʘʜʽʶ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʥʘʬʪʦʰʣʘʤʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 10000. ɺʽʜʪʘʢ ʮʝʡ ʰʣʘʤ 

ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʢʘʪʝʛʦʨʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ.  
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ɺʽʜ ʯʘʩʫ ʩʚʦʻʾ ʧʦʷʚʠ ʮʷ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʩʪʨʦʶ ʜʣʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ, ʜʝ ʣʠʰʝ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ çʆʭʪʠʨʢʘʥʘʬʪʦʛʘʟè ʻ 380 ʪ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʥʘʩʦʩʥʦ-

ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ ʟ NORM (ʨʠʩ. 1ʙ), ʘ ʪʘʢʦʞ ʽʥʰʦʛʦ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʜʦʟʠ (ʇɽɼ) ʥʘ ˇʨʫʥʪʽ ʚ 

ʨʘʡʦʥʽ ʟʙʝʨʽʛʘʥʥʷ ʪʨʫʙ ʩʢʣʘʜʘʻ ʚʽʜ 20 ʜʦ 50 ʤʢʈ/ʛʦʜ. ʉʠʪʫʘʮʽʷ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ 

ʚʠʨʽʰʫʻʪʴʩʷ ʚʞʝ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ï ʯʝʨʝʟ ʧʝʨʝʧʦʚʥʝʥʥʷ ʩʢʣʘʜʫ ʥʘ ʧʫʥʢʪʽ ʟʘʭʦʨʦ-

ʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʍʘʨʢʽʚʩʴʢʠʤ ʜʝʨʞʘʚʥʠʤ ʤʽʞʦʙʣʘʩʥʠʤ ʩʧʝʮʢʦʤ-

ʙʽʥʘʪʦʤ ʙʫʣʦ ʧʨʠʟʫʧʠʥʝʥʦ ʧʨʠʡʦʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʨʘ-

ʜʽʦʥʫʢʣʽʜʘʤʠ, ʪʦʤʫ ʚʦʥʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ ʥʘ ʤʘʡʜʘʥʯʠʢʘʭ ʜʣʷ 

ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʣʠʢʘʶʯʠ ʟʨʦʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʩʝʨʝʜ ʤʽʩ-

ʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʎʝ ʜʞʝʨʝʣʦ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ, ʟʥʘʭʦʜʷʯʠʩʴ ʙʝʟ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʝ ʪʽʣʢɹʠ ʥʘ 

ʩʪʘʥ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʝʨʩʦʥʘʣʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠ-

ʻʤʩʪʚ, ʘʣʝ ʡ ʚʽʜʯʫʚʘʪʠʩʷ ʟʘ ʤʝʞʘʤʠ ʥʘʬʪʦ- ʽ ʛʘʟʦʧʨʦʤʠʩʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʤ ʟʘʙʨʫʜʥʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʪʘ 

ʛʘʟʫ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʣʘʩʪʽ ʻ ʧʨʠʨʦʜʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ 
Ra

226, 
Th

228, 
40
K, ʱʦ ʩʧʨʠʯʠ-

ʥʷʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʛʘʤʤʘ-ʬʦʥʫ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʦʩʷʛʘʶʪʴ 

ʚʽʜ 450 ʤʢʈ/ʛʦʜ ʥʘ ʂʘʯʘʥʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʜʦ 2000 ʤʢʈ/ʛʦʜ ï ʥʘ ʈʠʙʘʣʴʩʴʢʦʤʫ 

(ʦʙʠʜʚʘ ʫ ʆʭʪʠʨʩʴʢʦʤʫ ʨʘʡʦʥʽ), ʘ ʥʘ ɸʥʘʩʪʘʩʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ (ʈʦʤʝʥʩʴʢʠʡ 

ʨʘʡʦʥ) ʨʽʚʝʥʴ ʛʘʤʤʘ-ʬʦʥʫ ʜʦʩʷʛʘʻ 6000 ʤʢʈ/ʛʦʜ [3]. 

ʈʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ NORM ʥʘ ʨʦʜʦʚʠʱʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çʇʦʣʪʘʚʘʥʘʬʪʦʛʘʟè (ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʝʧʽʟʦʜʠʯʥʦ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʪʫʪ ʟʘʡʤʘʶʪʴ ʟʘʙʨʫʜʥʝʥʽ NORM ʧʨʦʤʠʩʣʦʚʽ ʤʘʡ-

ʜʘʥʯʠʢʠ ʥʘ ɻʣʠʥʩʴʢʦ-ʈʦʟʙʠʰʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ, ʜʝ ʫ ˇʨʫʥʪʽ ʽ ʥʘ ʪʝʭʥʦʛʝʥʥʠʭ 

ʧʦʢʨʠʚʘʭ ʟʘʬʽʢʩʦʚʘʥʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ 35000 ɹʢ/ʢʛ [3]. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʇɽɼ 

ʟ ʜʦʩʣʽʜʞʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʜʦʚʠʱ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɻʣʠʥʩʴʢʦ-

ʈʦʟʙʠʰʽʚʩʴʢʦʛʦ (ʜʦ 4000 ʤʢʈ/ʛʦʜ) ʪʘ ʅʦʚʦʛʨʠʛʦʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ (ʜʦ 850 

ʤʢʈ/ʛʦʜ). ʉʣʘʙʰʽ ʨʘʜʽʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ (ʚʽʜ 200 ʜʦ 450 ʤʢʈ/ʛʦʜ) ʚʠʷʚʣʝʥʦ ʥʘ ɸʥʜ-

ʨʽʷʰʽʚʩʴʢʦʤʫ, ɺʘʩʠʣʽʚʩʴʢʦʤʫ ʪʘ ʏʠʞʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʘʭ. 

ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʘʮʽʡʥʠʭ ʘʥʦʤʘʣʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ [3]: 

ʥʘʡʚʠʱʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ˇʨʫʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʨʦ-

ʜʦʚʠʱʘʭ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʨʦʙʢʠ (ʂʘʯʘʥʽʚʩʴʢʝ, ʈʠʙʘʣʴʩʴʢʝ) ʪʘ ʜʣʷ ʨʦʜʦ-

ʚʠʱ ʟʘʭʽʜʥʦʾ ʛʨʫʧʠ (ɸʨʪʶʭʽʚʩʴʢʝ, ɸʥʘʩʪʘʩʽʾʚʩʴʢʝ). ʇʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ ʨʘʜʽʘ-

ʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʦʜʦʚʠʱʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʛʨʫʧʠ (ʂʦʟʽʾʚʩʴʢʝ, ʉʘʭʘʣʽʥʩʴʢʝ 

ʪʘ ʽʥ.) ʽ ʥʝʟʥʘʯʥʝ ï ʥʘ ɹʫʛʨʫʚʘʪʽʚʩʴʢʦʤʫ.  
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Summary 

Kornus A.O., Tretiakova O.M. Radioactive Pollution by Natural Radionu-

clides of the Territories of Oil and Gas Fields of the Sumy Region. 

The article describes the causes of pollution of oil and gas fields by natural radionuclides. It 

was found that 
226

Ra, 
223

Ra, 
232

Th, 
227

Th, 
40

K, 
214

Pb, 
212

Pb, 
210

Pb, 
228

Ac 
235

U make the main contri-

bution to the named radioactive contamination, which sediment on the pipes surface and other 

equipment. In the Sumy region, the main pollutants in the mining of oil and gas are natural radio-

nuclides 
226

Ra, 
228

Th, and 
40

K causing an increased level of gamma background, the maximum val-

ues of which are range from 450 mkR/h on the Kachanivske field to 2000 mkR/h on Rybalske (in the 

Okhtyrka district), and on the Anastasivske deposit (Romny district) the gamma background level 

reaches 6,000 mkR/h. The following regularities are established for the extension of radiation 

anomalies: the highest activity of mining equipment and soils is observed in fields with a long ex-

ploitation (Kachanivske, Rybalske) and for deposits of the western group (Artyukhivske, Anasta-

sivske). Practically there is no radiation contamination on the fields of the Kharkiv group 

(Koziivske, Sakhalinske, etc.) and insignificant ï on Buhruvativske. 

Key words: radioactive contamination, natural radionuclides, oil and gas production, Sumy region. 
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ɿɽʄɽʃʔʅʓɽ ʈɽʉʋʈʉʓ ɻʆʄɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ: ʉʆɺʈɽʄɽʅʅʆɽ 

ʉʆʉʊʆʗʅʀɽ ʀ ɼʀʅɸʄʀʂɸ 
  

ʈʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʜʝʣʝʥʳ ʢʘʪʝʛʦʨʠʠ 
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ʤʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ 2011ï2017 ʛʦʜʦʚ, ʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ï ʩ 1990 ʛʦʜʘ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʫʛʦʜʠʡ ʪʝʭʥʦʛʝʥʥʳʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ ʠ ɼɼʊ, ʜʠʥʘʤʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʭʦʪ-

ʥʳʭ ʧʦʯʚ. ʉʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʠ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ, ʘ 

ʪʘʢʞʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ï 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ, ʣʝʩʘ, ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʝʣʸʥʳʝ ʟʦʥʳ, ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʟʘʙʦʨʦʚ, ʚʦʜʦ-

ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʸʤʦʚ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʜʝʟʘʢʪʠʚʘʮʠʠ, ʩʠʙʠʨʝʷʟʚʝʥʥʳʝ ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ, ʧʦʣʠʛʦʥʳ ʪʚʸʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ, ʪʦʢʩʠʯ-

ʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ, ʧʘʰʥʠ, ʦʩʫh ʝʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʨʘʜʠʘʮʠʦʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʟʝʣʸʥʳʝ ʟʦʥʳ, ʢʘʪʝʛʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʉʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦʙ ʫʨʦʚʥʝ ʝʸ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ, ʪʘʢ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʛʜʘ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʨʝʜ (ʚʦʟʜʫʭʘ, ʚʦʜʳ, ʧʦʯʚ) ʨʘʟʣʠʯʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʧʦʩʪʘʚʣʷʝʤʳʤʠ ʚ ʧʨʠ-

ʨʦʜʥʫʶ ʩʨʝʜʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʘʩʣʷʤʠ ʭʦʟʷʡʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʩʚʦʝʥʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʠ ʷʚʣʷʶʱʝʡʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ [5].  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʚʳʷʚʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ɻʦʤʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʟʝʤʝʣʴ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʝʸ ʜʠʥʘ-

ʤʠʢʫ ʟʘ 2011ï2017 ʛʦʜʳ; 

ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʝʩʪʝʩʪʚʝʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ; 

ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʫʨʦʚʝʥʴ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ; 

ï ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʝʸ ʦʪʣʠʯʠʷ ʦʪ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ɹʝʣʦʨʫʩ-

ʩʠʠ. 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ 

ʪʝʨʨʠʪʦʨʠʷ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɹʝʣʦʨʫʩ-

ʩʠʠ. ʇʣʦʱʘʜʴ 40,4 ʪʳʩ. ʢʤ
2
. ʊʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ʟʘʥʷʪʘ ʜʦʣʠʥʘʤʠ ʨʝʢ ɼʥʝʧʨʘ, 

ʉʦʞʘ, ʇʨʠʧʷʪʠ, ɹʝʨʝʟʠʥʳ ʠ ʠʭ ʧʨʠʪʦʢʘʤʠ. ɺʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ʠ 
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ʟʘʥʜʨʦʚʳʝ ʧʦʣʷ ʟʘʥʠʤʘʶʪ ʩʝʚʝʨʥʫʶ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʯʘʩʪʴ ʃʝʣʴʯʠʮʢʦʛʦ, ʄʦʟʳʨ-

ʩʢʦʛʦ, ɼʦʙʨʫʰʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ. ʄʝʞʜʫ ʇʨʠʧʷʪʴʶ ʠ ɼʥʝʧʨʦʤ ï ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ. ʀ ʪʦʣʴʢʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʇʨʠʧʷʪʠ ʥʘ ʶʛ, ʟʘʧʘʜ ʠ ʶʛʦ-

ʚʦʩʪʦʢ ʨʘʟʤʝʱʘʝʪʩʷ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʘʷ ʄʦʟʳʨʩʢʘʷ ʛʨʷʜʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ [4, 10, 11], ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʜʨʫʛʠʝ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ [6, 8, 13-16]. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ɻʀʉ MapInfo Professional 12. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʩʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʛʨʘʥʠʮ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 4037,2 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ (19,4% ʧʣʦʱʘ-

ʜʠ ʟʝʤʝʣʴ ɹʝʣʦʨʫʩʩʠʠ). ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʙʣʘʩʪʴ ʣʠʜʠʨʫʝʪ ʩʨʝʜʠ ʚʩʝʭ 

ʦʙʣʘʩʪʝʡ ʠ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʧʣʦʱʘʜʴʶ ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ʅʠʜʝʨʣʘʥʜʳ ʠ ʐʚʝʡʮʘ-

ʨʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 01.01.2017 ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʩʥʳʝ ʟʝʤʣʠ ï 

2069,3 ʪʳʩ. ʛʘ (23,6% ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚ ʩʪʨʘʥʝ, 1 ʤʝʩʪʦ) ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʝ ï 1323,8 ʪʳʩ. ʛʘ (15,5%, 4 ʤʝʩʪʦ). ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʧʘʭʦʪʥʳʝ ʟʘʥʠʤʘʶʪ 68,8% (16,1% ʚʩʝʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ɹʝʣʦʨʫʩ-

ʩʠʠ, 3 ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ), ʧʦʜ ʧʦʩʪʦʷʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 1,1% (13,6%, 4 

ʤʝʩʪʦ), ʣʫʛʦʚʳʝ ʟʝʤʣʠ 29,8% (9,9%, 4 ʤʝʩʪʦ). ʂ ʜʨʫʛʠʤ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʦʪ-

ʥʦʩʷʪʩʷ ʟʝʤʣʠ ʧʦʜ ʙʦʣʦʪʘʤʠ (172,3 ʪʳʩ. ʛʘ, 21,3% ʚʩʝʭ ʟʝʤʝʣʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʚ ʩʪʨʘʥʝ), ʧʦʜ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (115,5 ʪʳʩ. ʛʘ, 14,3%), 

ʧʦʜ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (74,4 ʪʳʩ. ʛʘ, 16,1%), ʧʦʜ ʜʦʨʦʛʘʤʠ ʠ ʠʥʳʤʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ (71,2 ʪʳʩ. ʛʘ, 18,7%), ʧʦʜ ʟʘʩʪʨʦʡʢʦʡ (59,9 ʪʳʩ. ʛʘ, 

16,9%), ʟʝʤʣʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (26,4 ʪʳʩ. ʛʘ, 18,4%), ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ (109,2 

ʪʳʩ. ʛʘ, 26,9%), ʠʥʳʝ (15,2 ʪʳʩ. ʛʘ, 17,6%) [10]. 

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʣʶ ʟʝʤʝʣʴ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴ-

ʟʦʚʘʥʠʷ ʦʪʨʘʞʘʝʪ ʨʠʩ. 1. 

 
1 ï ʣʝʩʥʳʝ, 2 ï ʧʘʭʦʪʥʳʝ, 3 ï ʣʫʛʦʚʳʝ, 4 ï ʧʦʜ ʙʦʣʦʪʘʤʠ, 5 ï ʧʦʜ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 6 ï ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ, 7 ï ʧʦʜ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 8 ï ʧʦʜ ʜʦʨʦʛʘʤʠ ʠ ʠʥʳ-

ʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, 9 ï ʧʦʜ ʟʘʩʪʨʦʡʢʦʡ, 10 ï ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; 11 ï ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, 12 ï ʦʙʱʝʛʦ ʧʦʣʟɹʦʚʘʥʠʷ ʠ ʠʥʳʝ. 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʳʩ. ʛʘ 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʜʦʣʷ ʟʝʤʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʟʝʤʣʷʤ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʝ-

ʜʫʱʠʭ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ (ʃʍ) ï 1870,3 ʪʳʩ. ʛʘ (46,3%). 1447,5 ʪʳʩ. ʛʘ (35,8%) 

ʦʪʥʦʩʷʪʩʷ ʢ ʟʝʤʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʉʍ), 406,4 ʪʳʩ. ʛʘ 

(10,1%) ï ʢ ʟʝʤʣʷʤ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʈʅ). ʀʭ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 2.  

 
ʘ ʙ ʚ 

1 ï ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, 2 ï ʧʦʩʪʦʷʥʥʳʝ ʢʫʣʴʪʫʨʳ, 3 ï ʣʫʛʦʚʳʝ ʟʝʤʣʠ, 4 ï ʣʝʩʥʳʝ ʟʝʤʣʠ, 5 ï 

ʟʝʤʣʠ ʧʦʜ ʙʦʣʦʪʘʤʠ, 6 ï ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ,  

7 ï ʟʝʤʣʠ ʧʦʜ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʘ), ʦʨʛʘʥʠʟʘʮʠʡ,  

ʚʝʜʫʱʠʭ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ (ʙ), ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, 

 ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʚ)  

 

ɿʝʤʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʨʫʛʠʤ ʢʘʪʝʛʦʨʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ï ʟʝʤʣʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ (ʂʍ) 

26,7 ʪʳʩ. ʛʘ, ʟʝʤʣʠ ʛʨʘʞʜʘʥ 113,1 ʪʳʩ. ʛʘ (ʠʟ ʥʠʭ ʟʝʤʣʠ ʛʨʘʞʜʘʥ, ʧʨʝʜʦʩʪʘʚʣʝʥ-

ʥʳʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ (ɻɾ) 52,7 ʪʳʩ. ʛʘ, ʜʣʷ ʚʝ-

ʜʝʥʠʷ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɻʇ) 40,1 ʪʳʩ. ʛʘ, ʜʣʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʜʘʯ-

ʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ɻʉ) 5,8 ʪʳʩ. ʛʘ, ʜʣʷ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ (ɻʆ) 2,2 ʪʳʩ. ʛʘ, ʜʣʷ 

ʩʝʥʦʢʦʰʝʥʠʷ ʠ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ɻɺ) 11,5 ʪʳʩ. ʛʘ, ʜʣʷ 

ʠʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ (ɻʀ) 0,4 ʪʳʩ. ʛʘ, ʜʣʷ ʠʥʳʭ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʮʝʣʝʡ (ɻʅ) 0,4 ʪʳʩ. ʛʘ), ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ɿʇ) 9,0 

ʪʳʩ. ʛʘ, ʟʝʤʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɿɾ) 8,5 ʪʳʩ. ʛʘ, ʟʝʤ-

ʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɿɸ) 18,0 ʪʳʩ. ʛʘ, ʟʝʤʣʠ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʦʙʦʨʦʥʳ (ɿʆ) 2,2 ʪʳʩ. ʛʘ, ʟʝʤʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩʚʷʟʠ, ʵʥʝʨʛʝʪʠʢʠ, ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ, ʪʦʨʛʦʚʣʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʠʥʳʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ (ɿʊ) 

31,9 ʪʳʩ. ʛʘ, ʟʝʤʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʛʠʜʨʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʳʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ (ɿɻ), 5,2 ʪʳʩ. ʛʘ, ʟʝʤʣʠ, ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠ ʟʝʤʣʠ ʦʙʱʝʛʦ 
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ʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ ʦʪʥʝʩʝʥʥʳʝ ʢ ʟʝʤʣʷʤ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʆʇ), 98,4 ʪʳʩ. ʛʘ. 

 
ʈʠʩ. 3. ɼʦʣʷ ʟʝʤʝʣʴ ʦʙʣʘʩʪʠ (ʚ %), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ  

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʚ ɹʝʣʦʨʫʩʩʠʠ, ʦʪʥʦʩʷʱʠʭʩʷ  

ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ (ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ) 

 

ɸʥʘʣʠʟ ʨʠʩ. 3 ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʘʪʝʛʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʠʣʠ ʧʦʥʠʞʝʥʥʦʡ ʜʦʣʝʡ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʠʤ ʟʝ-

ʤʝʣʴ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʩʪʨʘʥʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʵʪʠʤ 

ʢʘʪʝʛʦʨʠʷʤ. 

ʊʘʢ, ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʟʝʤʝʣʴ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʩʝʡ ɹʝʣʦʨʫʩʩʠʠ, 40% ʟʝʤʝʣʴ ʛʨʘʞʜʘʥ, ʚʳʜʝʣʝʥʥʳʭ 

ʜʣʷ ʠʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, 21,9% ʟʝʤʝʣʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʝʜʫʱʠʭ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʘ ʜʦʣʷ ʟʝʤʝʣʴ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʦʙʦʨʦʥʳ ʠ ʟʝʤʝʣʴ ʛʨʘʞʜʘʥ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʩʝʥʦʢʦʰʝʥʠʷ ʠ ʚʳʧʘʩʘ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʨʠʩ. 3). 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ 

2011-2017 ʛʦʜʳ [4, 10, 11] ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʪʘʙʣ. 1).  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʣʘʩʴ, 

ʧʨʠ ʵʪʦʤ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʦʩʪʦʷʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʠ ʦʩʦʙʝʥʥʦ ʣʫʛʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ, ʠ 

ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʩʥʠʞʝ-

ʥʠʷ ʧʣʦʱʘʜʠ ʩʨʝʜʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ. ʂʨʦʤʝ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʟʝʤʝʣʴ. ʀʟ ʜʨʫʛʠʭ 
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ʢʘʪʝʛʦʨʠʡ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʟʝʤʝʣʴ ʧʦʜ ʚʦʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʟʝʤʝʣʴ ʦʙʱʝʛʦ ʧʦʣʟɹʦʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2011-2017 ʛʛ. 

ɻʦʜ* 
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ɿ
ʝ
ʤ
ʣ
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ʦ
ʙ
ʱ
ʝ
ʛ
ʦ
 

 

ʧ
ʦ
ʣ
ʴ
ʟ
ʦ
ʚ

ʘʥ
ʠ
ʷ

 

ʇ
ʦ
ʜ
 
ʟ
ʘ
ʩ
ʪ
ʨ
ʦ

ʡ
ʢ
ʦ
ʡ

 

ʅ
ʝ
ʠ
ʩ
ʧ
ʦ
ʣ
ʴ
ʟ
ʫ

ʝʤ
ʳ
ʝ 

ʀ
ʥ
ʳ
ʝ

 

2011 1383,9 812,4 552,4 18,1 2014,4 68,9 181,5 80,2 74,6 27,0 60,0 131,4 15,3 

2014 ï2,1 +1,0 ï6,3 ï9,4 +0,5 +23,9 +2,1 ï0,4 +0,4 ï0,4 +2,3 ï0,3 ï4,6 

2017 ï4,3 +12,5 ï28,6 ï16,6 +2,7 +67,6 ï5,1 ï7,2 ï4,6 ï2,2 ï0,2 ï16,9 ï0,7 

* ʜʣʷ 2011 ʛʦʜʘ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʚ ʪʳʩ. ʛʘ; ʜʣʷ 2014 ʠ 2017 ʛʦʜʦʚ ʫʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ (+) ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʝ (ï) ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2011 ʛʦʜʫ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʪʳ ʟʘ 100%. 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʟʝʤʝʣʴ ʧʦʜ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʥʘ ʜʚʝ 

ʪʨʝʪʠ) ʠ ʜʣʷ ʧʘʰʥʠ. ʅʝʙʦʣʴʰʦʝ, ʥʦ ʩʪʘʙʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʭʘʨʘʢʪʝʨ-

ʥʦ ʜʣʷ ʣʝʩʥʳʭ ʟʝʤʝʣʴ. ɼʣʷ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʢʘʢ ʟʝʤʣʠ ʧʦʜ ʙʦʣʦʪʘʤʠ, ʧʦʜ ʜʦʨʦ-

ʛʘʤʠ ʠ ʜʨʫʛʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʧʦʜ ʟʘʩʪʨʦʡʢʦʡ, ʦʪʤʝʯʝʥʘ 

ʥʝʫʩʪʦʡʯʠʚʘʷ ʜʠʥʘʤʠʢʘ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʫʤʝʥʴʰʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ. 

 
ʈʠʩ. 4. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʩʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʪʩr. ʛʘ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʫʞʝ ʚ 2014 ʛʦʜʫ ʠʩʯʝʟʣʠ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ ʟʘʣʝʞʥʳʝ ʟʝʤʣʠ 

(ʚ 2011 ʛʦʜʫ ï 1047 ʛʘ, ʠʟ ʥʠʭ ʚ ɽʣʴʩʢʦʤ ʨʘʡʦʥʝ 947 ʛʘ) ʠ ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ (ʚ 

2011 ï 21 ʛʘ). ʇʨʠʯʸʤ ʥʘ 2017 ʛʦʜ ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʦʩʪʘʸʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 
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ʨʝʛʠʦʥʦʤ, ʥʝ ʠʤʝʶʱʠʤ ʢʘʪʝʛʦʨʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ (ʚ ʮʝʣʦʤ ʚ ɹʝʣʦʨʫʩʩʠʠ 

ʠʭ 4,3 ʪʳʩ. ʛʘ). ɿʘʣʝʞʥʳʝ ʟʝʤʣʠ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʄʦʛʠʣʸʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦ-

ʩʪʘʚʣʷʷ ʥʘ 2017 ʛʦʜ 7,4 ʪʳʩ. ʛʘ. 

 
1 ï ʣʝʩʥʳʝ, 2 ï ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ, 3 ï ʣʫʛʦʚʳʝ, 4 ï ʧʦʜ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ, 5 ï ʧʦʜ ʙʦʣʦʪʘʤʠ, 6 ï ʧʦʜ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 7 ï ʧʘʭʦʪʥʳʝ, 8 ï ʧʦʜ ʜʦʨʦʛʘʤʠ ʠ ʟʘ-

ʩʪʨʦʡʢʦʡ, 9 ï ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʥʳʝ. 

ʈʠʩ. 5. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ,  

ʚʳʙʳʚʰʠʭ ʠʟ ʩʝʣʩɹʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʪʳʩ. ʛʘ 

 

ʇʣʦʱʘʜʴ ʦʩʫʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ 01.01.2017 ʩʦʩʪʘʚʠʣʘ 652,0 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ï 497,6 ʪʳʩ. ʛʘ (76,3%). ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʦ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʩʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ 01.01.2017 ʩʦʩʪʘʚʠʣʘ 4,4 ʪʳʩ. ʛʘ, ʚʩʝ ʦʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʠʟ ʥʠʭ 3,4 ʪʳʩ. ʛʘ ï ʧʘʭʦʪ-

ʥʳʝ ʟʝʤʣʠ, 1,0 ʪʳʩ. ʛʘ ï ʣʫʛʦʚʳʝ ʟʝʤʣʠ. 

ɿʝʤʣʠ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʚʳʙʳʚʰʠʝ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ ʦʙʦʨʦʪʘ, ʟʘʥʠʤʘʶʪ 202,7 ʪʳʩ. ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5,0% ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʙ-

ʣʘʩʪʠ ʠ 82,2% ʟʝʤʝʣʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʈɹ (ʨʠʩ. 5). 

 
ʈʠʩ. 6. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚʦ ʚʣʘʜʝʥʠʠ ʠ ʧʦʣʴʟʦʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ, ʟʘ 1990-2016 ʛʦʜʳ, ʪʳʩ. ʛʘ 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʠʥʘʤʠʢʫ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʠ ʧʦʣʴʟʦʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʨʝ-

ʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʟʘ 1990-2017 ʛʦʜʳ (ʨʠʩ. 6), ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-

ʪʠʪʴ ʝʸ ʫʤʝʥʴʰʝʥʠʝ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʘ 8,9% (120,3 ʪʳʩ. ʛʘ). ʅʘʠʙʦ-

ʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʦʜʦʣʞʘ-

ʣʦʩʴ ʜʦ 2005 ʛʦʜʘ (ʢ ʢʦʪʦʨʦʤʫ ʩʥʠʟʠʣʦʩʴ ʥʘ 8,5% ʦʪ ʫʨʦʚʥʷ 1990 ʛʦʜʘ), ʟʘʪʝʤ 

ʦʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʣʠʰʴ ʥʝʙʦʣʴʰʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ. ʊʘʢʞʝ ʜʦ 2005 ʛʦʜʘ ʧʘʜʘʣʘ ʧʣʦʱʘʜʴ ʧʘʰʥʠ, ʢ ʵʪʦʤʫ ʛʦʜʫ ʝʸ ʩʥʠ-

ʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 12,9% (101,9 ʪʳʩ. ʛʘ). ɿʘʪʝʤ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʩʪʘʣʘ ʫʚʝʣʠʯʠ-

ʚʘʪʴʩʷ, ʠ ʢ 2017 ʛʦʜʫ ʧʨʝʚʟʦʰʣʘ ʫʨʦʚʝʥʴ 1990 ʛʦʜʘ ʥʘ 45,9 ʪʳʩ. ʛʘ.  

ʇʣʦʱʘʜʴ ʣʫʛʦʚʳʭ ʟʝʤʝʣʴ ʟʘ ʧʝʨʠʦʜ 1990-2010 ʛʦʜʳ ʩʦʢʨʘʪʠʣʘʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ ï ʥʘ 12,2 ʪʳʩ. ʛʘ, ʘ ʟʘʪʝʤ ʥʘʯʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ï ʚ 

2017 ʛʦʜʫ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 27,9% (147,9 ʪʳʩ. ʛʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ. 

ʇʣʦʱʘʜʠ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʝʧʨʝʨʳʚʥʦ ʩʦʢʨʘʱʘʣʠʩʴ, ʫʤʝʥʴʰʠʚ-

ʰʠʩʴ ʚ 2017 ʛʦʜʫ ʥʘ 43,9% (6,5 ʪʳʩ. ʛʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛʦʜʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʩʦʢʨʘʱʝʥʠʷ ʟʝʤʝʣʴ ʧʦʜ ʧʦʩʪʦʷʥʥʳ-

ʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʩʦʢʨʘʱʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʠ ʦʩʫʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ (ʨʠʩ. 7) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʣʦɦ ʘʜʠ ʦʩʫʰʝʥʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʟʤʝʥʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʜʦ 2000 ʛʦʜʘ ʧʨʦʠʩ-

ʭʦʜʠʣʦ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 2,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛʦʜʦʤ, ʟʘʪʝʤ ï ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʜʦ ʫʨʦʚʥʷ ʯʫʪʴ ʥʠʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ. 

ɺ 1990 ʛʦʜʫ ʧʣʦʱʘʜʴ ʦʩʫʰʝʥʥʳʭ ʣʫʛʦʚ ʧʨʝʚʳʰʘʣʘ ʧʣʦʱʘʜʴ ʦʩʫʰʝʥʥʦʡ 

ʧʘʰʥʠ ʥʘ 116,1 ʪʳʩ. ʛʘ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʦʩʫʰʝʥʥʳʭ ʣʫʛʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʘʰʥʠ, ʠ ʚ 2016 ʛʦʜʫ ʚʧʝʨʚʳʝ ʧʣʦʱʘʜʴ ʧʘʰʥʠ 

ʧʨʝʚʟʦʰʣʘ ʧʣʦʱʘʜʴ ʣʫʛʦʚ. 

ʇʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚʩʝʭ ʪʠʧʦʚ ʚ 2005-

2010 ʛʛ. ʨʝʟʢʦ ʩʥʠʟʠʣʠʩʴ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʮʝʣʦʤ ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ 5 ʪʳʩ. ʛʘ. 

 ʇʣʦʱʘʜʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ 2015 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 

299,7 ʪʳʩ. ʛʘ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2014 ʛʦʜʘ ʥʘ 23,9 ʪʳʩ. ʛʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʣʦʱʘʜʠ ʆʆʇʊ ʩʦʩʪʘʚʠʣʘ 7,4% (ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʝʨʝʩʧʫʙ-

ʣʠʢʘʥʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 1,4% ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ ʣʠʰʴ ʄʦʛʠʣʸʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʛ. ʄʠʥʩʢʘ) [8, 13]. ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʜʦʣʠ ʟʝʤʝʣʴ 

ʆʆʇʊ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ɹʝʣʦ-

ʨʫʩʩʠʠ. 

ʅʘ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ ʆʆʇʊ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 1 ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨ-

ʢʦʤ, 13 ʟʘʢʘʟʥʠʢʘʤʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ 43 ʟʘʢʘʟʥʠʢʘʤʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, 13 

ʧʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ 50 ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ [13]. 
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ʘ                                                                ʙ 

ʘ ï ʦʩʫʰʝʥʥʳʝ ʟʝʤʣʠ; ʙ ï ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ 
ʈʠʩ. 7. ɼʠʥʘʤʠʢʘ ʦʩʫʰʝʥʥʳʭ ʠ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ  

ʟʘ 1990-2016 ʛʦʜʳ, ʪʳʩ. ʛʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʧʦʯʚ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʬʦʥʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʦʯʚ ʪʝʭʥʦʛʝʥʥʳʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ ʠ ɼɼʊ. ɺ 2015 ʛ. ʦʪʙʦʨ ʧʨʦʙ ʥʘ ʩʝʪʠ ʬʦ-

ʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 4 ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʨʦʙ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ɼɼʊ ʩʦʩʪʘʚʠʣʘ 0,002 ʤʢ/ʢʛ; ʦʙʱʝʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ï ʢʘʜʤʠʷ 0,22, ʮʠʥʢʘ 10,8, ʤʝʜʠ 4,4, ʥʠʢʝʣʷ 3,6 ʤʛ/ʢʛ; 

ʥʠʪʨʘʪ-ʘʥʠʦʥʘ 7,2, ʩʫʣʴʬʘʪ-ʘʥʠʦʥʘ 30,3 ʤʛ/ʢʛ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶ-

ʜʝʥʠʡ ʥʘ 3 ʬʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ ʚ 2013 ʛʦʜʫ ʧʦʢʘʟʘʣʠ ʟʥʘʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʩʚʠʥ-
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ʮʦʤ 6,2 ʤʛ/ʢʛ, ʤʘʨʛʘʥʮʝʤ 133 ʤʛ/ʢʛ, ʘ ʚ 2012 ʛʦʜʫ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 24,3 ʤʛ/ʢʛ 

[13-16]. ɺʩʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʇɼʂ [7] ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʘʨʢʦʚ 

ʜʣʷ ɹʝʣʦʨʫʩʩʠʠ [9].  

 
ʈʠʩ. 8. ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʟʝʤʝʣʴ ʆʆʇʊ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɹʝʣʦʨʫʩʩʠʠ, % 

 

ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʤʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ ʬʦ-

ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 2015 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʰʣʳʭ 

ʪʫʨʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ [7]. 

ɺ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʤʝʪʥʦʝ ʧʦʜʢʠʩʣʝʥʠʝ ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʟʘʬʠʢʩʠʨʦʚʘ-

ʥʦ ʚ 13 ʨʘʡʦʥʘʭ, ʘ ʜʦʣʷ ʩʠʣʴʥʦ- ʠ ʩʨʝʜʥʝʢʠʩʣʳʭ ʧʦʯʚ ʧʦ ʦʙʣʘʩʪʠ, ʚʳʷʚʣʝʥʥʘʷ 

ʪʨʠʥʘʜʮʘʪʳʤ ʪʫʨʦʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ (2013ï2015) ʛʦʜʦʚ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʜʚʝʥʘʜʮʘʪʳʤ ʪʫʨʦʤ (2009ï2012 ʛʦʜʳ) ʧʦʚʩrʠʣʘʩʴ ʩ 6,2 ʜʦ 9,0% [7].  

ʊʘʙʣʠʮʘ 2 

ʀʟʤʝʥʝʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ  

ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 12 ʠ 13 ʪʫʨʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ [10] 

ʊʫʨ ʨʅ 

P2O5 K2O ɻʫʤʫʩ 

ʩʨʝʜʥʝ- 

ʚʟʚʝʰ., 

ʤʛ/ʢʛ 

< 100 

ʤʛ/ʢʛ, 

% 

>250 

ʤʛ/ʢʛ, 

% 

ʩʨʝʜʥʝ- 

ʚʟʚʝʰ., 

ʤʛ/ʢʛ 

< 140 

ʤʛ/ʢʛ, 

% 

>300 

ʤʛ/ʢʛ, 

% 

ʩʨʝʜʥʝ- 

ʚʟʚʝʰ., 

% 

<1,5% >2,5% 

13 5,85 230 14,95 40,98 224 26,85 23,64 2,32 6,45 37,62 

12 5,91 223 15,74 41,30 209 30,95 19,23 2,27 8,01 34,06 

Ñ ï0,06 +7 ï0,79 ï0,32 +15 ï4,10 +4,41 +0,05 ï1,56 +3,56 

 

ɺ ʮʝʣʦʤ 13 ʪʫʨ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʦʙʣʘʩʪʠ (ʪʘʙʣʠʮʘ 2): ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʅ ʥʘ 0,06 ʜʦ ʩʨʝʜʥʝʛʦ 

ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʟʥʘʯʝʥʠʷ; ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʥʘ 

0,05, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʨʝʜʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ, ʜʦʩʪʠʛ-

ʥʫʚ 2,35%, ʯʪʦ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʥʘ 0,08%, ʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ 

ɹʨʝʩʪʩʢʦʡ (2,48%) ʠ ɺʠʪʝʙʩʢʦʡ (2,47%) ʦʙʣʘʩʪʝʡ. ʇʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʤʫ ʩʦ-
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ʜʝʨʞʘʥʠʶ ʈ2ʆ5 ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʂ2ʆ ʥʝʩʢʦʣʴʢʦ 

ʫʩʪʫʧʘʝʪ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 
1 ï ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʩʣʘʙʘʷ; 2 ï ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʩʣʘʙʘʷ; 3 ï ʣʝʩʦʧʦʢʨʳʪʳʝ ʟʝʤʣʠ; 4 ï ʪʝʨʨʠʪʦ-

ʨʠʠ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ 

ʈʠʩ. 9. ʊʠʧʳ ʵʨʦʟʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʸ ʧʨʦʷʚʣʝʥʠʷ (ʧʦ [12]) 

 

ʇʣʦʱʘʜʴ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʤʝʥʝʝ 

1,5% ʩʥʠʟʠʣʘʩʴ ʥʘ 1,56%, ʜʦʩʪʠʛʥʫʚ ʚʝʣʠʯʠʥʳ 6,45% (ʥʘ 4,0% ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ 

ʧʦ ʨʝʩʧʫʙʣʠʢʝ), ʜʦʣʷ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚʳʰʝ 2,5% ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

3,56% ʠ ʩʦʩʪʘʚʠʣʘ 37,62% (ʥʘ 5,0% ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ).  

ʇʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ, 

ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ï 33,7 ʪʳʩ. 

ʛʘ (6,1% ʦʪ ʧʣʦʱʘʜʠ ʧʦ ɹʝʣʦʨʫʩʩʠʠ) [16]. ʀʟ ʥʠʭ ʧʘʭʦʪʥʳʭ 30,2 ʪʳʩ. ʛʘ, ʠʣʠ 

89,6% (6,3% ʦʪ ʧʣʦʱʘʜʠ ʧʦ ɹʝʣʦʨʫʩʩʠʠ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʦʙʣʘʩʪʴ ʣʠʜʠʨʫʝʪ ï 21,8 ʪʳʩ. ʛʘ (26,2% ʪʘʢʠʭ 

ʧʣʦʱʘʜʝʡ ɹʝʣʦʨʫʩʩʠʠ). ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʝʡ ʫʩʪʫʧʘʶʪ ɻʨʦʜʥʝʥʩʢʘʷ ʠ ʄʠʥʩʢʘʷ 

ʦʙʣʘʩʪʠ ï 21,5 ʠ 21,4 ʪʳʩ. ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 2,5% ʦʪ 

ʧʣʦʱʘʜʝʡ ʧʦ ʨʝʩʧʫʙʣʠʢʝ (11,9 ʪʳʩ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 89,9% ʩʦʩʪʘʚʣʷʶʪ ʧʘʰʥʠ). 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ɻʦʤʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 3,3-9,8 ʨʘʟʘ [16]. ʊʘʢʠʝ ʟʝʤʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʄʦʟʳʨ-

ʩʢʦʡ ʛʨʷʜʳ ʠ ʚʦʩʪʦʯʥʝʝ ɼʥʝʧʨʘ (ʨʠʩʫʥʦʢ 9). 
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ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʠ ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʝʣʴ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 10-13. 

  

  

  
 

ʘ ï ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ, ʙ ï ʣʝʩʘ, ʚ ï ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʛ ï ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜ-

ʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; ʜ ï ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; ʝ ï ʟʝʣʸʥʳʝ ʟʦʥʳ 

ʈʠʩ. 10. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʟʝʤʝʣʴ  

ʚ ɻʦʤʝʣʩɹʢʦʡ ʦʙʣʘʩʪʠ 

ʘ ʙ 

ʛ 
ʚ 

ʜ ʝ 
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1 ï ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 2 ï ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʜʝʟʘʢʪʠʚʘʮʠʠ; 3 ï ʩʠʙʠʨʝʷʟʚʝʥ-

ʥʳʝ ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ; 4 ï ʧʦʣʠʛʦʥʳ ʪʚʸʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ; 5 ï ʧʦʣʠʛʦʥ ʪʦʢʩʠʯʥʳʭ 

ʦʪʭʦʜʦʚ; 6 ï ʧʦʣʠʛʦʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʈʠʩ. 11. ʊʦʯʝʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʩʪʝʧʝʥʴ ʛʫʩʪʦʪʳ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ (ʨʠʩʫʥʦʢ 10ʘ) ʦʙ-

ʥʘʨʫʞʠʚʘʝʪ ʩʚʦʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɻʦʤʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʛʘʯʸʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʩʝʚʝʨʝ. ʃʝʩʥʳʝ ʟʝʤʣʠ (ʨʠʩʫ-

ʥʦʢ 10ʙ) ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ (ʨʠʩʫʥʦʢ 10ʚ) ʧʨʠʫʨʦʯʝʥʘ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʣʝʩʠʩʪʦʩʪʴʶ. ʆʆʇʊ (ʨʠʩʫʥʦʢ 10ʛ) ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ʠ 

ʶʛʝ ʦʙʣʘʩʪʠ ʠ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʥɹʳʝ ʧʣʦʱʘʜʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʳ, ʟʦʥʘ ʦʪʜʳʭʘ) ï 

ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʣʝʞʘʱʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʦʭʨʘʥʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ, ʦʟʜʦʨʦʚʣʝʥʠʷ ʠ ʪʫʨʠʟʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ [2]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 20 ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ (ʨʠʩʫʥʦʢ 10ʜ) ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 130 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ [17]. ʇʦ ʧʣʘʥʫ ʢ 2030 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦ-

ʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 30 ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʴʶ ʦʢʦʣʦ 174 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ [3].  

ɿʝʣʸʥʳʝ ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʦʢʨʫʛ ʛʦʨʦʜʦʚ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷ-

ʝʪ ʨʘʟʤʝʨʳ ʟʦʥ (ʨʠʩʫʥʦʢ 10ʝ). ʆʙʱʘʷ ʠʭ ʧʣʦʱʘʜʴ 850 ʪʳʩ. ʛʘ. ʂʨʫʧʥʝʡʰʘʷ ï 

40,8 ʪʳʩ. ʛʘ ï ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʠ ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʘʝʪ ɻʦ-
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ʤʝʣʴʩʢʠʡ ʠ ɼʦʙʨʫʰʩʢʠʡ ʨʘʡʦʥ, ʶʞʥʫʶ ʯʘʩʪʴ ɺʝʪʢʦʚʩʢʦʛʦ ʠ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘ-

ʜʠ ʚ ʈʝʯʠʮʢʦʤ ʠ ɹʫʜʘ-ʂʦʰʝʣʸʚʩʢʦʡ ʨʘʡʦʥʘʭ. ɺʪʦʨʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ï 21 ʪʳʩ. ʛʘ ï 

ʚʢʣʶʯʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʄʦʟʳʨʩʢʦʛʦ ʠ ʶʛʦ-

ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʂʘʣʠʥʢʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʊʨʝʪʴʷ ï 6 ʪʳʩ. ʛʘ ï ʦʭʚʘʪʳʚʘʝʪ ʪʝʨ-

ʨʠʪʦʨʠʠ ʚʦʢʨʫʛ ɾʣʦʙʠʥʘ ʠ ʈʦʛʘʯʸʚʘ. 

  
 

1 ï ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʟʘʙʦʨʦʚ;  

2 ï ʚʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʸ-

ʤʦʚ 

 

ʈʠʩ. 12. ʊʝʨʨʠʪʦʨʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ  

ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ 

ʇʣʦʪʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

Ku/ʢʤ
2
: ʙʦʣʝʝ 40 Ku/ʢʤ

2
 ï 0,7% ʪʝʨʨʠʪʦʨʠʠ; 

15-40 ï 3,2%; 5-15 ï 14,1%; 1-5 ï 31,6%; 0,5-1,0 

ï 19,4%; 0,2-0,5 ï 25,2%, 0,1-0,2 ï 5,1%, ʤʝʥʝʝ 

0,1 ï 0,7% ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʈʠʩ.13. ʈʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʣʘʩʪʠ 

ʥʘ 2016 ʛʦʜ [1] 

 

ʆʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʘʛʘʶʱʠʭ ʟʝʤʝʣʴ ʠ 

ʪʦʯʝʯʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʙʲʝʢʪʳ ï ʧʦʣʠʛʦʥʳ 

ʦʪʭʦʜʦʚ, ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʧʨʦʜʫʢ-

ʪʦʚ ʜʝʟʘʢʪʠʚʘʮʠʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 11.  

ʊʘʢʞʝ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴ ʚʳʜʝʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ 

ʟʘʱʠʪʳ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʟʘʙʦ-

ʨʦʚ, ʚʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʸʤʦʚ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʭ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 12.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʦʥ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʮʝʟʠʝʤ-137 ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ. 

ɺʳʚʦʜʳ.  

1. ɺ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʩʥʳʝ ï 51,3% ï ʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ï 32,,8%; ʩʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʭʦʪʥʳʝ 

ʟʝʤʣʠ ï 68,8%. ʀʟ ʢʘʪʝʛʦʨʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʜʦʣʠ ʟʝʤʝʣʴ 

ʦʪʥʦʩʷʪʩʷ ʢ ʟʝʤʣʷʤ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʝʜʫʱʠʭ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ (46,3%), ʟʝʤʣʷʤ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (35,8%), ʟʝʤʣʷʤ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ (10,1%). ɺ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʟʝʤʝʣʴ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠ-

ʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʩʝʡ ɹʝʣʦʨʫʩʩʠʠ, 40% ʟʝʤʝʣʴ ʛʨʘʞʜʘʥ, ʚʳʜʝʣʝʥʥʳʭ 

ʜʣʷ ʠʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʘ 

ʜʦʣʷ ʟʝʤʝʣʴ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʦʨʦʥʳ ʠ ʟʝʤʝʣʴ ʛʨʘʞʜʘʥ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʩʝʥʦʢʦ-

ʰʝʥʠʷ ʠ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,4 ʠ 8,3% 

ʚʩʝʭ ʟʝʤʝʣʴ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ). 

2. ɿʘ ʧʝʨʠʦʜ 2011-2017 ʛʦʜʦʚ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʣʘʩʴ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʚ ʥʠʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ (ʠ ʦʥʠ ʩʪʘʣʠ ʧʨʝ-

ʦʙʣʘʜʘʪʴ) ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʦʩʪʦʷʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʠ ʦʩʦʙʝʥʥʦ ʣʫʛʦʚ. ʇʣʦʱʘʜʠ ʦʩʫʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ ʠʟʤʝʥʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʜʦ 2000 ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

2,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛʦʜʦʤ, ʟʘʪʝʤ ï ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʦ ʫʨʦʚʥʷ 

ʯʫʪʴ ʥʠʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ. ʇʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ ʚ 2005ï2010 ʛʦʜʘʭ ʨʝʟʢʦ ʩʥʠʟʠʣʠʩʴ. 

3. ɼʣʷ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʦ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʩʥʠʟʠʣʘʩʴ ʚʝʣʠʯʠʥʘ ʨʅ, ʫʚʝʣʠʯʠʣʘʩʴ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫ-

ʤʫʩʘ. ʇʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ, 

ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ, ʘ ʧʦ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʦʥʘ ʣʠʜʠʨʫʝʪ 

4. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʧʨʠʫʨʦʯʝʥʘ ʢ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʛʘʯʸʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʩʝʚʝ-

ʨʝ. ʃʝʩʥʳʝ ʟʝʤʣʠ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ, ʪʘʢʞʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪʤʝ-

ʯʘʝʪʩʷ ʩʝʚʝʨʝ ʠ ʶʛʝ ʦʙʣʘʩʪʠ. ʊʦʯʝʯʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʦʙʲʝʢʪʳ ï ʧʦʣʠʛʦʥʳ ʦʪʭʦʜʦʚ, ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝ-

ʥʠʷ, ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʜʝʟʘʢʪʠʚʘʮʠʠ ï ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘ ʶʛʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʪʥʦʩʷʱʠʭʩ̫  ʢ ʟʦʥʘʤ 

ʦʪʩʝʣʝʥʠʷ ʠ ʦʪʯʫʞʜʝʥʠʷ. 
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Summary 

Sokolov A.S. Land Resources of Gomel Region: Current Situation and Dy-

namics. 

The aim of the research was the identification of the main characteristics of the structure and 

dynamics of land use in the Gomel region, as well as features the spatial distribution of anthropo-

genic objects and certain types of land. 

In the structure of land use forest lands (51.3%) and agricultural lands (32.8%) dominate; 

among the latest arable lands dominate (68,8%). Among the categories of land users the predomi-

nant share of land belong to the land of forestry management organizations (46.3%), lands of agri-

cultural organizations (35.8%), land conservation, recreation and historical-cultural purposes or-

ganizations (10.1%). In the Gomel region concentrated almost half of the lands of the organizations 

of environmental, health, recreational, historical and cultural destination in Belarus, 40% of the 

lands of citizens, selected for other agricultural purposes. On the other hand shares of the organi-

zations of the defense and lands of citizens dedicated to mowing and grazing of farm animals (re-

spectively 1.4 and 8.3% of all lands in these categories in the Republic) are extremely low. 
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For the period 2011-2017 years the area of agricultural land decreased insignificantly, the 

share of arable lands in agricultural increased (and they begin prevailing), and the share of lands 

used for permanent crops, and especially meadows significantly decreased. The area of drained ag-

ricultural lands have changed insignificantly ï up to 2000 was an increase of 2.5% compared to 

1990 and then a gradual decrease to a level slightly below the original. The area of irrigated agri-

cultural lands in 2005-2010 has decreased sharply.  

For soils of agricultural lands the value of pH was decreased to the national average, 

weighted average humus content was increased. The total area of agricultural lands exposed to 

erosion, the region ranks last among all regions, while the area of land prone to wind erosion, it 

leads. 

The maximum concentration of drainage channels confined to the Central part of Gomel re-

gion and the territory of the Rogachev district in the North. Forest lands predominate in the West 

pert of region, located mainly on the North and South of the region. Point anthropogenic environ-

mentally unfriendly objects: landfills, burial sites, treatment facilities, storages of decontamination 

products are concentrated mainly in the South and the North-East parts of region, on the territories 

belonging to the areas of resettlement and alienation.  

Keywords: land resources, agricultural land, arable land, reclaimed land, anthropogenic im-

pact, radiation contamination, recreational areas, green areas, categories of land users, environ-

mental management. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ʉʊʆʂʋ ʋ ɹɸʉɽʁʅɯ ʈɯʏʂʀ ʈʀɹʀʎʗ 

 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ 

ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨ. ʈʠʙʠʮʽ. ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʘʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʩʣʘ ʪʘ ʙʘʩʝʡʥʫ ʥʘʟʚʘʥʦʾ ʨʽʯʢʠ. ɼʨʫʛʠʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʚ ʟôʷʩʫʚʘʥʥʷ ʭʘ-

ʨʘʢʪʝʨʫ ʢʦʨʽʥʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʙʘʩʝʡʥʫ, ʘʥʘʣʽʟ 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ, ʧʝʨʰ ʟʘ ʚʩʝ, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʪʘ ʫʢʣʘʜʘʥʥʷ ʛʽʜʨʦ-

ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʙʘʩʝʡʥʽ ʨ. ʈʠʙʠʮʽ ʩʢʣʘʣʠʩʷ ʫʤʦʚʠ, ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʪʣʠʚʽ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ. ʉʭʠʣʦʚʦ-ʚʠʩʦʯʠʥʥʠʡ ʨʝʣʴʻʬ, ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ 

ʥʘʷʚʥʽʩʪʴ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʫ ʫ ʚʽʜʢʣʘʜʘʭ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʟʫʤʦʚ-

ʣʶʶʪʴ, ʧʽʜʚʠʱʝʥʫ ʚʦʜʥʽʩʪʴ ʫ ʥʘʟʚʘʥʦʤʫ ʙʘʩʝʡʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʯʢʦʚʠʡ ʩʪʽʢ, ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ, ʨʽʯʢʘ ʈʠʙʮʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʦʢ ʙʝʟʧʦʩʝʨʝʜ-

ʥʴʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʬʟ̔ʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʙʘʩʝʡʥ ʨʽʯʢʠ. ɹʘʩʝʡʥʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ 

ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʥʝʦʜʥʦʨʽʜʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ. ʅʘʪʦ-
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ʤʽʩʪʴ ʚʦʜʦʟʙʦʨʠ ʤʘʣʠʭ ʨʽʯʦʢ ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʯʠ ʥʝʙʘʛʘ-

ʪʴʦʭ ʚʠʜʽʚ ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʩʪʽʡʢʽʩʪʴ ʨʽʯʢʠ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʷʢ ʬʽʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʛʦʩʪʨʶʻ ʥʘʩʣʽʜʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʯʢʫ.  

ɼʦʣʠʥʥʦ-ʨʽʯʢʦʚʘ ʩʠʩʪʝʤʘ ʈʠʙʠʮʽ (ʙʘʩʝʡʥ ʇʩʣʘ) ʟʘʟʥʘʣʘ ʩʫʪʪʻʚʠʭ ʧʝʨʝʪʚʦ-

ʨʝʥʴ ï ʥʘʧʨʠʢʽʥʮʽ 1980-ʭ ʨʦʢʽʚ ʪʫʪ ʙʫʣʘ ʩʧʦʨʫʜʞʝʥʘ ʤʝʣʽʦʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ çʈʠ-

ʙʠʮʷè, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʫʩʣʦ ʨʽʯʢʠ ʟʨʦʙʠʣʠ ʢʘʥʘʣʽʟʦʚʘʥʠʤ, ʘ ʩʪʽʢ ï ʟʘʨʝʛʫʣʴʦʚʘ-

ʥʠʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ ʻ ʥʝʦʙʭʽʜʥʠʤ, ʘʜʞʝ 

ʚʦʥʦ ʜʘʻ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʬʦʨ-

ʤʫʚʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʢʠ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥ-

ʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ 

ʟôʷʩʫʚʘʥʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʫ ʙʘʩʝʡʥʽ ʤʘʣʦʾ ʨʽʯʢʠ ʈʠʙʠʮʷ.  

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʘʩʝʡʥ ʨʽ-

ʯʢʠ ʈʠʙʠʮʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʧʨʘʚʦʛʦ ʙʦʨʪʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠ-

ʥʠ. ʂʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʪʫʪ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ ʽ 

ʟʘʥʫʨʶʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ 659 ʜʦ 780 ʤ. ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʙʘ-

ʩʝʡʥʫ ʚ ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ, 

ʥʝʦʛʝʥʦʚʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ. 

ɺʝʨʭʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ (K2mt) ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʜʥʦʤʘʥʽʪʥʦʶ ʪʦʚʱʝʶ ʙʽʣʦʾ ʧʠʩʘʥʦʾ ʢʨʝʡʜʠ, ʷʢʘ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠ-

ʥʽ ʚʽʜ 2 ʜʦ 18 ʤ ʚʽʜ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʤʘʻ ʧʣʘʩʪʠʯʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ; ʚʦʥʘ ʻ ʚʽʜ-

ʥʦʩʥʠʤ ʚʦʜʦʫʧʦʨʦʤ ʪʘ ʟ ʛʣʠʙʠʥʦʶ ʧʝʨʝʭʦʜʠʪʴ ʫ ʪʚʝʨʜʠʡ ʩʪʘʥ. ʋ ʟʘʧʣʘʚʽ ʪʘ ʨʫʩ-

ʣʽ ʢʨʝʡʜʫ ʧʝʨʝʢʨʠʚʘʶʪʴ ʩʫʯʘʩʥʽ ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʙʦʣʦʪʥʽ ʚʽʜʢʣʘʜʠ [2]. 

ʅʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʥʽʤ ʪʘ ʩʝʨʝʜʥʽʤ ʧʣʽʦʮʝʥʦʤ (N2
1-2
), ʷʢʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʤʝʞʠʨʽʯʯʘʭ (ʨʠʩ. 1), ʜʝ ʧʝʨʝʢʨʠʪʽ ʯʦʭʣʦʤ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘ-

ʜʽʚ. ɺʽʜʢʣʘʜʠ ʥʝʦʛʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʱʘʥʠʤʠ ʛʣʠʥʘʤʠ ʪʘ ʩʫʛʣʠʥʢʘʤʠ, ʾʭ ʟʘʛʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʜʦʩʷʛʘʻ ʩʽʤ ʤʝʪʨʽʚ (ʩ. ʄʘʣ. ʈʠʙʠʮʷ), ʫ ʪ.ʯ. ʚʝʨʭʥʴʦʾ ʩʫʛʣʠʥʠʩʪʦ-

ʛʣʠʥʠʩʪʦʾ ʯʘʩʪʠʥʠ ʥʝʦʛʝʥʦʚʦʛʦ ʨʦʟʨʽʟʫ ï 3 ʤ. ʋ ʟʘʧʣʘʚʽ ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʫ ʚʽʜʩʫʪʥʽ.  

ɸʥʪʨʦʧʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ (ʨʠʩ 1). 

ɺʦʥʠ ʩʫʮʽʣʴʥʠʤ ʯʦʭʣʦʤ ʧʝʨʝʢʨʠʚʘʶʪʴ ʢʨʝʡʜʷʥʽ ʚʽʜʢʣʘʜʠ ʫ ʟʘʧʣʘʚʽ ʪʘ ʥʝʦʛʝʥʦʚʽ 

ï ʥʘ ʚʦʜʦʜʽʣʘʭ. ʇʝʨʝʩʽʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʯʦʭʣʘ ʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʤʝʞʠ-

ʨʽʯʯʘʭ ʩʪʘʥʦʚʠʪʴ 15 ʤʝʪʨʽʚ, ʟʥʠʞʫʶʯʠʩʴ ʫ ʟʘʧʣʘʚʽ ʜʦ 6-12 ʤʝʪʨʽʚ. ɺʦʥʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʙʘʣʦʢ, ʘʣʶʚʽʻʤ ʥʘʜʟʘʧʣʘʚʥʠʭ 

ʪʝʨʘʩ, ʘ ʪʘʢʦʞ ʘʣʶʚʽʘʣʴʥʠʤʠ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʙʦʣʦʪʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʟʘʧʣʘʚʠ. ɿʘ 

ʚʽʢʦʤ ʮʽ ʚʽʜʢʣʘʜʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʚʝʨʭʥʴʦʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʪʘ ʩʫʯʘʩʥʠʭ [2]. 
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ʈʠʩ. 1. ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʈʠʙʠʮʷ [2] 
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ɺʝʨʭʥʴʦʘʥʪʨʦʧʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ (QIII) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʥʘ ʤʝʞʠʨʽʯʯʘʷʭ, ʪʘʢ 

ʽ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʫ ʤʝʞʘʭ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨ. ʈʠʙʠʮʷ. ʋ ʚʽʜ-

ʢʣʘʜʘʭ ʦʩʪʘʥʥʽʭ ʚʠʜʽʣʷʶʪʴ ʘʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʧʝʨʜʩʪʘʚʣʝʥʽ ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʧʽ-

ʩʢʘʤʠ. ʇʨʠ ʯʦʤʫ ʩʫʛʣʠʥʢʠ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ. ɿʘʛʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʭʥʴʦʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1-2 ʜʦ 8-10 ʤʝʪʨʽʚ. 

ʉʫʯʘʩʥʽ ʚʽʜʢʣʘʜʠ ʟʘʧʣʘʚʠ (QIV), ʦʩʦʙʣʠʚʦ ʜʦ ʛʣʠʙʠʥʠ 5 ʤʝʪʨʽʚ, ʚʠʚʯʝʥʽ 

ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʨʽʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʯʘʩ ʩʧʦʨʫ-

ʜʞʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ çʈʠʙʠʮʷè. ʇʦʰʠʨʝʥʽ ʚʦʥʠ ʧʦʚʩʶʜʥʦ ʚ ʟʘʧʣʘʚʽ, 

ʜʝ ʧʝʨʝʢʨʠʚʘʶʪʴ ʢʨʝʡʜʷʥʫ ʪʦʚʱʫ, ʪʘ ʜʥʠʱʘʭ ʙʘʣʦʢ. ʋ ʩʢʣʘʜʽ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʚʠ-

ʜʽʣʷʶʪʴ ʘʣʶʚʽʘʣʴʥʽ, ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʙʦʣʦʪʥʽ ʫʪʚʦʨʝʥʥʷ, 

ʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 5 ʜʦ 13 ʤʝʪʨʽʚ [2]. 

ɸʣʁʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʫʧʽʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʧʽʩʢʘʤʠ, ʷʢʽ ʫ 

ʟʘʧʣʘʚʽ ʚʽʜʽʛʨʘʶʪʴ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʦʟʨʽʟʫ ʘʥʪʨʦʧʦʛʝʥʦʚʦʾ ʪʦʚʱʽ. 

ɺʦʥʠ ʘʙʦ ʟʘʧʦʚʥʶʶʪʴ ʚʝʩʴ ʩʫʯʘʩʥʠʡ ʚʽʜʜʽʣ, ʘʙʦ ʧʝʨʝʢʨʠʚʘʶʪʩɹʷ ʘʣʶʚʽʘʣʴʥʦ-

ʙʦʣʦʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʏʝʨʛʫʚʘʥʥʷ ʰʘʨʽʚ, ʧʨʦʰʘʨʢʽʚ ʪʘ ʾʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʦ 

ʨʦʟʨʽʟʫ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʘʣʝ ʚ ʮʽʣʦʤʫ ʙʽʣʷ ʧʽʜʦʰʚʠ ʧʝʨʝʚʘʞʘʻ ʧʽʱʘʥʘ ʣʽʪʦ-

ʣʦʛʽʯʥʘ ʚʽʜʤʽʥʘ, ʘ ʥʘ ʧʦʚʝʨʭʥʽ ï ʩʫʧʽʩʢʠ ʪʘ ʩʫʛʣʠʥʢʠ ʣʝʛʢʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʤʝ-

ʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʉʫʧʽʩʢʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʨʝʡʜʷʥʽʡ ʧʦʚʝʨʭʥʽ ʟʥʘʯʥʦ ʨʽʜʰʝ ʽ 

ʪʽʣʴʢʠ ʚ ʥʠʞʥʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʈʠʙʠʮʽ. ʇʦʪʫʞʥʽʩʪʴ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 12 ʤʝʪʨʽʚ. 

ɸʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʘʶʪʴ ʜʥʠʱʘ ʙʘʣʦʢ ʪʘ ʟʘʣʷʛʘʶʪʴ ʫ 

ʯʘʩʪʠʥʘʭ ʟʘʧʣʘʚʠ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʾʾ ʪʠʣʦʚʦʛʦ ʰʚʘ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ ʧʝʨʝʰʘʨʦ-

ʚʘʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʽʩʢʘʤʠ, ʨʽʜʰʝ ʧʽʩʢʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 6-8 ʤʝʪʨʽʚ. 

ɸʣʶʚʽʘʣʴʥʦ-ʙʦʣʦʪʥʽ ʚʽʜʢʣʘʜʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʟʘʧʣʘʚʽ, ʜʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʟʘʤʫʣʝʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʽʩʢʘʤʠ ʪʘ ʪʦʨʬʦʤ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʘʣʶʚʽʾ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʚʘʞʢʽ ʩʫʧʽʩʢʠ ʪʘ ʩʫʛʣʠʥʢʠ. ʇʦʪʫʞʥʽʩʪʴ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝ ʧʝʨʝʚʠ-

ʱʫʻ 7-8 ʤʝʪʨʽʚ. ʊʦʨʬ ʪʨʦʩʪʠʥʥʦ-ʦʩʦʢʦʚʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʧʝ-

ʨʝʛʥʠʚʘʥʥʷ. 

ʋ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʘʩʝʡʥ ʈʠʙʠʮʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʣʝʩʦʚʦʾ ʘʢʫʤʫʣʷʪʠʚʥʦʾ ʨʽʚʥʠʥʠ, ʩʬʦʨʤʦʚʘʥʦʾ ʥʘ ʧʣʽʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. ɼʦʣʠʥʘ 

ʨ. ʈʠʙʠʮʷ ʨʦʟʯʣʝʥʦʚʫʻ ʜʘʥʠʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʪʘ ʤʘʻ ʧʽʚʥʽʯʥʠʡ ʥʘ-

ʧʨʷʤ. ʊʠʧ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʘʣʶʚʽʘʣʴʥʫ ʘʢʫʤʫʣʷʪʠʚʥʫ ʨʽʚ-

ʥʠʥʫ, ʷʢʘ ʥʘʭʠʣʝʥʘ ʥʘ ʧʽʚʥʽʯ. ʋ ʙʫʜʦʚʽ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ ʚʠʜʽʣʷʶʪʴ ʟʘʧʣʘʚʫ ʪʘ 

ʜʚʽ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ; ʥʘ ʦʩʪʘʥʥʽʭ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʘ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʘ ʩʠʩʪʝʤʘ. 

ɹʘʩʝʡʥ ʨ. ʈʠʙʠʮʷ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɸʪʣʘʥʪʠʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʧʦʤʽ-

ʨʥʦʛʦ ʧʦʷʩʫ. ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʘʮʽʾ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʨʠʪʦʨʽʾ 

ʚʦʜʦʟʙʦʨʫ, ʩʢʣʘʜʘʻ 95 ʢʢʘʣ/ʩʤ
2
 ʥʘ ʨʽʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ ʧʦ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ ʧʨʦʭʦʜʠʪʴ ʩʽʯʥʝʚʘ ʽʟʦʪʝʨʤʘ ï8Áʉ. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘ-
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ʪʫʨʘ ʣʠʧʥʷ ʩʢʣʘʜʘʻ +19Áʉ [1]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ 2005 ʧʦ 

2017 ʨʨ. [3], ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʽʯʥʷ ʩʪʘʥʦʚʠʪʴ ï6,1Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ 

ʩʴʦʛʦʜʥʽ ʩʢʣʘʜʘʻ +20,9Áʉ. ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 

507 ʤʤ/ʨʽʢ [2].  

ɺʠʩʥʦʚʢʠ. ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʩʪʽʢ ʨ. ʈʠʙʠʮʷ, ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʨʽʯʦʢ 

ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʉʫʤʱʠʥʠ. ɿʘʛʘʣʦʤ ʮʽ ʫʤʦʚʠ ʩʪʦʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʧʨʠʷʪʣʠʚʠʤʠ. 

ʆʩʪʘʥʥʻ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ (ʜʦ ʚʠʩʦʪʠ 230 ʤʝʪʨʽʚ) ʩʭʠʣʦʚʦ-ʚʠʩʦʯʠʥʥʠʤ 

ʧʦʣʦʞʝʥʥʷʤ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʚ ʤʝʞʘʭ ʚʽʜʨʦʛʽʚ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʷʢʝ ʟʫ-

ʤʦʚʣʶʻ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʘ ʚʽʜʪʘʢ ʽ ʯʘʩʪʢʠ ʜʦʱʦʚʦʛʦ ʞʠʚʣʝʥʥʷ 

ʨʽʯʢʠ; ʥʘʷʚʥʽʩʪʴ ʧʦʭʠʣʽʚ ʩʧʨʠʷʻ ʰʚʠʜʰʦʤʫ ʥʘʜʭʦʜʞʝʥʥʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ 

ʨʽʯʢʫ. ʂʽʣʴʢʽʩʪʴ ʦʩʪʘʥʥʽʭ ʟʘ 2005-2017 ʨʨ. ʟʨʦʩʣʘ ʟ 507 ʜʦ 557 ʤʤ/ʨʽʢ. ʉʧʨʠʷʶʪʴ 

ʩʪʦʢʫ ʽ ˇʨʫʥʪʦʚʦ-ʙʽʦʛʝʥʥʽ ʫʤʦʚʠ: ʧʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʘʡʤʘʻ 35% ʚʽʜ ʟʘʛʘʣʴ-

ʥʦʾ ʧʣʦʱʽ ʙʘʩʝʡʥʫ, ʫ ʪ.ʯ. ʣʽʩʠ ï 23,3%, ʩʪʝʧʠ ï 4,5%, ʣʫʢʠ ï 5,2%, ʙʦʣʦʪʘ ï 0,4%.  

ʉʧʨʠʷʪʣʠʚʠʤʠ ʻ ʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ. ʄʝʨʛʝʣʥɹʦ-

ʢʨʝʡʜʷʥʘ ʪʦʚʱʘ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʻ ʨʝʛʽʦʥʘʣʴʥʠʤ ʚʦʜʦʫʧʦʨʦʤ, ʥʘ ʷʢʦʤʫ 

ʟʘʣʷʛʘʻ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʱʦ ʧʦʪʫʞʥʦ ʨʦʟʚʘʥʪʘʞʫʻʪʴʩʷ ʫ ʨ. ʈʠʙʠʮʶ ʧʽʜʪʨʠ-

ʤʫʶʯʠ ʾʾ ʚʦʜʥʽʩʪʴ. ʏʝʨʝʟ ʮʝ ʙʫʜʽʚʥʠʮʪʚʦ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ çʈʠʙʠʮʷè, ʷʢʘ 

ʽʩʥʫʻ ʟ ʢʽʥʮʷ 1980-ʭ ʨʦʢʽʚ, ʥʝ ʜʘʣʦ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘʜʞʝ ʧʝʨʝʜʙʘʯʘʣʦ ʚʽ-

ʜʚʝʜʝʥʥʷ ʚʦʜ ʣʠʰʝ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʪʘ ʥʝʦʛʝʥʦʚʦʛʦ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ.  

ʌʘʢʪʦʨʘʤʠ, ʱʦ ʧʦʛʽʨʰʫʶʪʴ ʫʤʦʚʠ ʩʪʦʢʫ, ʻ ʛʽʜʨʦʪʝʭʥʽʯʥʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʟʦʢ-

ʨʝʤʘ ʩʧʦʨʫʜʞʝʥʥʷ ʢʘʩʢʘʜʫ ʩʪʘʚʢʽʚ ʥʘ ʷʢ ʥʘ ʨ. ʈʠʙʠʮʽ, ʪʘʢ ʽ ʾʾ ʧʨʠʪʦʢʘʭ, ʷʢʽ ʧʦ-

ʨʫʰʠʣʠ ʧʨʠʨʦʜʥʠʡ ʩʪʽʢ ʚʦʜʠ, ʟʙʽʣʴʰʠʣʠ ʾʾ ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʇʝʨʩʧʝʢ-

ʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʘʶʪʴ ʙʫ-

ʪʠ ʩʧʨʷʤʦʚʘʥʽ ʩʘʤʝ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 
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Summary 

Myronenko A.ʆ., Kornus A.ʆ. The Features of Formation of the Runoff in 

the Rybʫts a̔ River Basin. 

In the article geological-geomorphological, hydrogeological and physico-geographical con-

ditions of river Rybytsia flow formation were investigated. The first stage of the study was the anal-
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ysis of the morphometric characteristics of the riverbed and basin of the named river. The second 

stage involved clarifying the nature of the indigenous and anthropogenous sediments that make up 

the basin territory, analyzing the physical-geographic, first of all, the climatic conditions forming 

the runoff and drawing up the hydrogeological map. It is established that in the basin of the Rybyt-

sia river are developed conditions, generally favorable for the formation of river flow. A slope-

elevated relief, a sufficient amount of precipitation and the presence of a marly-chalky regional wa-

terproof in the Upper Cretaceous sediments account for the increased water content in the named 

basin. Geological-geomorphological, hydrogeological and physical-geographical conditions, under 

which the flow of the river Rybytsia is formed are typical for the rivers of this part Sumy region. 

Key words: river runoff, flow formation conditions, Rybytsia river. 
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ɺɸɾʂɯ ʄɽʊɸʃʀ ɺ ˆʈʋʅʊɸʍ ʃɯʉʆʉʊɽʇʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʽ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ˇʨʫʥʪʽʚ ʣʽ-

ʩʦʩʪʝʧʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʯʦʨʥʦʟʝʤʽʚ, ʩʽʨʠʭ ʣʽʩʦʚʠʭ, ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ, ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʪʘ 

ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ. ɺʠʟʥʘʯʝʥʦ ʬʦʥʦʚʠʡ ʚʤʽʩʪ ʧʦʪʝʥʮʽʡʥʦ-ʤʽʛʨʘʮʽʡʥʠʭ (ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ) 

ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʪʘʢʠʭ, ʷʢ ʂʫʧʨʫʤ, ʅʽʢʦʣ, ʂʦʙʘʣʴʪ, ʇʣʶʤʙʫʤ, ʂʘʜʤʽʡ, ʎʠʥʢ, ʄʘʥʛʘʥ, 

ʌʝʨʫʤ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ ʧʦʚʝʜʽʥʢʫ ʪʘ ʨʦʟʧʦʜʽʣ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ. ʈʦʟʛʣʷʥʫʪʦ ʯʠʥʥʠʢʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʶ ʤʝʪʘʣʽʚ ʫ ̌ʨʫʥʪʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ˇʨʫʥʪ, ˇʨʫʥʪʦʚʠʡ ʧʨʦʬʽʣʴ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʧʦʪʝʥʮʽʡʥʦ-ʤʽʛʨʘʮʽʡʥʽ (ʢʠʩ-

ʣʦʪʦʨʦʟʯʠʥʥʽ) ʬʦʨʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ˇʨʫʥʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʡ ʬʦʥ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ (ɺʄ) 

ˇʨʫʥʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʦʶ. ʄʽʩʪʦ ʉʫʤʠ ʻ ʚʝʣʠʢʠʤ ʧʨʦʤʠʩ-

ʣʦʚʠʤ ʮʝʥʪʨʦʤ ʇʽʚʥʽʯʥʦʾ ʋʢʨʘʾʥʠ, ʚ ʷʢʦʤʫ ʟʦʩʝʨʝʜʞʝʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʽʤʽʯʥʦʾ, 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʪʨʘʥʩʧʦʨʪ ʻ ʛʦʣʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ɺʄ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ, ʪʦʤʫ ʚʢʨʘʡ ʚʘʞ-

ʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ ʪʘ ʭʘʨʘʢʪʝʨ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ˇʨʫʥʪʽʚ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʤʽʩʮʝʚʠʡ ˇʨʫʥʪʦʚʦ-

ʛʝʦʭʽʤʽʯʥʠʡ ʬʦʥ, ʜʣʷ ʯʦʛʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʣʴʦʚʽ ˇʨʫʥʪʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʟʥʘ-

ʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʗʢ ʚʽʜʦʤʦ, ɺʄ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʫ 

ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʫ ˇʨʫʥʪʽ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʤʽʛʨʘʮʽʡʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦ-

ʤʽʛʨʘʮʽʡʥʽ (ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʽ) ʬʦʨʤʠ. ʆʩʪʘʥʥʽ, ʧʨʠ ʧʽʜʢʠʩʣʝʥʥʽ ˇʨʫʥʪʽʚ, ʤʦʞʫʪʴ 

ʘʢʪʠʚʥʦ ʤʽʛʨʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ˇʨʫʥʪ-ʨʦʩʣʠʥʘ ʟ ʧʦʜʘʣʴʰʦʶ ʤʽʛʨʘʮʽʻʶ ʧʦ ʪʨʦʬʽʯ-

ʥʠʭ ʣʘʥʮʶʛʘʭ. 

                                                 

É ɹʦʚʘ ʆ.ɺ., 2018. 
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ʄʝʪʘ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʬʦ-

ʥʦʚʠʭ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ɺʄ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣʫ ʚ ˇʨʫʥ-

ʪʦʚʦʤʫ ʧʨʦʬʽʣʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʩʦʩʪʝʧʦʚʠʭ ˇʨʫʥʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʢʣʶʯʦ-

ʚʠʭ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 30-50 ʢʤ ʚʽʜ ʤʽʩʪʘ ʉʫʤʠ ʙʫʣʠ ʚʽʜʽʙ-

ʨʘʥʽ ʟʨʘʟʢʠ ʟ ʫʩʽʭ ˇʨʫʥʪʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʯʦʨʥʦʟʝʤʘʭ ʪʠʧʦʚʠʭ, ʪʝʤ-

ʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ, ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ, ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʪʘ ʚ ʜʝʨʥʦʚʠʭ 

ʙʦʨʦʚʠʭ ˇʨʫʥʪʘʭ. ɺ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʘ ʤʝʪʦʜʠʢʦʶ ɭ.ɺ. ɸʨʠʥʫʰʢʽʥʦʾ ʚʠ-

ʟʥʘʯʘʣʠʩʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ: ʨʅ ʚʦʜʥʠʡ, ʛʫʤʫʩ ʟʘʛʘ-

ʣʴʥʠʡ, ʩʫʤʘ ʫʚʽʙʨʘʥʠʭ ʦʩʥʦʚ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ, ʽʦʥʥʠʡ ʩʢʣʘʜ ʚʦʜʥʦʾ ʚʠ-

ʪʷʞʢʠ [1]. ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʝʢʩʪʨʘʛʝʥʪ ï 1ʥʅNʆ3) ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʦʤʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉ-302 [2]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʩʪʘʥʦʚʣʝʥʠʡ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʢʠʩʣʦʪʦʨʦʟ-

ʯʠʥʥʠʭ ʬʦʨʤ ɺʄ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʦʩʪʝʧʦʚʠʭ ˇʨʫʥʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.  

ʂʫʧʨʫʤ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʂʫʧʨʫʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʣʷ 

ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʫ ʚʽʜʤʽʯʝʥʽ ʚ ʟʘʧʣʘ-

ʚʥʠʭ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ (3,0-5,1 ʤʢʛ/ʛ), ʘ ʥʘʡʤʝʥʰʽ ï ʚ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ 

ˇʨʫʥʪʘʭ (0,2-0,7 ʤʢʛ/ʛ). ʆʩʥʦʚʥʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʬʽʢʩʘʮʽʾ ʂʫʧʨʫʤʫ ʚ ˇʨʫʥʪʘʭ ʟʘ 

ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ ʚʽʜʽʛʨʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʜʝʷʢʽ ˇʨʫʥʪʦʚʽ ʤʽʥʝ-

ʨʘʣʠ-ʢʘʨʙʦʥʘʪʠ, ʬʦʩʬʘʪʠ ʪʘ ʽʥʰʽ. ʁʤʦʚʽʨʥʦ, ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ 

cʣʘʙʢʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʂʫʧʨʫʤʫ ʚʽʜʽʛʨʘʶʪʴ ʚʠʩʦʢʦʧʦʣʽʤʝʨʠʟʦʚʘʥʽ ʛʫʤʫʩʦʚʽ 

ʢʠʩʣʦʪʠ ʪʘ ʾʭ ʩʦʣʽ [3]. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʂʫʧʨʫʤʫ ʫ ʚʝ-

ʨʪʠʢʘʣʴʥʦʤʫ ʧʨʦʬʽʣʽ ʚʠʚʯʝʥʠʭ ˇʨʫʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥ-

ʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʘ ʟ ʛʣʠʙʠʥʦʶ. ʋ ʪʝʤʥʦ-ʩʽʨʠʭ ˇʨʫʥʪʘʭ, ʧʦʨʷʜ ʟ ʘʢʫʤʫ-

ʣʷʮʽʻʶ ʂʫʧʨʫʤʫ ʚ ʛʫʤʫʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ, ʚʽʜʤʽʯʝʥʠʡ ʜʨʫʛʠʡ ʤʘʢʩʠʤʫʤ ï ʚ ʝʣʶ-

ʚʽʘʣʴʥʦ-ʽʣʶʚʽʘʣʴʥʦʤʫ ʛʦʨʠʟʦʥʪʽ. 

ʅʽʢʦʣ. ɺʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ ʯʘʩʪʢʘ ʅʽʢʦʣʫ, ʱʦ ʝʢʩʪʨʘʛʫʻʪʴʩʷ ʟ ˇʨʫʥʪʽʚ 

1ʥʅNʆ3, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʮʝʡ ʝʣʝʤʝʥʪ ʤʽʮʥʦ ʬʽʢʩʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ˇʨʫʥ-

ʪʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɿʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʥʘʡʙʽʣʴʰ ʟʘʙʝʟʧʝʯʝʥʽ ʢʠʩʣʦʪʦʨʦʟ-

ʯʠʥʥʠʤ ʅʽʢʦʣʦʤ ʟʘʧʣʘʚʥʽ ˇʨʫʥʪʠ, ʷʢʽ ʟʙʘʛʘʯʝʥʽ ʩʧʦʣʫʢʘʤʠ ʄʘʥʛʘʥʫ ʪʘ ʌʝʨʫʤʫ. 

ɺ ʮʠʭ ˇʨʫʥʪʘʭ ʯʘʩʪʢʘ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʅʽʢʦʣʫ ʩʢʣʘʜʘʻ 15-20% ʡʦʛʦ ʟʘʛʘʣʴʥʦ-

ʛʦ ʚʤʽʩʪʫ ʚ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 25-40% ʚ ˇʨʫʥʪʦʫʪʚʦʨʶʯʠʭ 

ʧʦʨʦʜʘʭ. ʆʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽ ʤʽʩʪʷʪʴ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʪʦʥʢʦʜʠʩ-

ʧʝʨʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʣʦʛʽʯʥʦ ʫʷʚʠʪʠ, ʱʦ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʡ ʅʽʢʦʣ ʟʚôʷʟʘʥʠʡ ʟ 

ʦʢʩʠʜʘʤʠ ʌʝʨʫʤʫ ʪʘ ʄʘʥʛʘʥʫ. ʋ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ˇʨʫʥʪʽʚ ʅʽʢʦʣ, ʡʤʦʚʽʨʥʦ, 

ʬʽʢʩʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ. ʇʦʨʽʚʥʶʶʯʠ ʚʤʽʩʪ ʅʽʢʦʣʫ 

ʚ ʯʦʨʥʦʟʝʤʘʭ ʽ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʩʪʘʥʥʽ ʙʽʣʴʰ ʟʙʘʛʘ-

ʯʝʥʽ ʮʠʤ ʤʝʪʘʣʦʤ. ɺʽʨʦʛʽʜʥʦ, ʚ ʫʤʦʚʘʭ ʜʝʱʦ ʧʽʜʢʠʩʣʝʥʠʭ ˇʨʫʥʪʦʚʠʭ ʨʦʟʯʠʥʽʚ 

ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʚʠʚʽʣʴʥʝʥʥʷ ʅʽʢʦʣʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʤʦʙʽʣʴʥʦʩʪʽ. ʋ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʘʭ ʨʦʟʧʦʜʽʣ ʢʠʩʣʦʪʦʨʦ-
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ʟʯʠʥʥʦʛʦ ʅʽʢʦʣʫ ʚ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ 

ʝʣʝʤʝʥʪʫ ʚ ʛʫʤʫʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ. ɺʠʢʣʶʯʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʽ ˇʨʫʥ-

ʪʠ, ʚ ʷʢʠʭ ʚʽʜʤʽʯʝʥʦ ʧʝʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʣʫ ʚ ʛʦʨʠʟʦʥʪʽ ɺ. 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʘʭ ʣʽʩʦʩʪʝʧʫ  

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ɻʝʥʝʪʠʯʥʽ 

ʛʦʨʠʟʦʥʪʠ 

ʄʝʪʘʣʠ 

Cu Ni Co Cd Zn Pb Mn Fe 

ʏʦʨʥʦʟʝʤʠ 

A 2,97 3,13 1,34 0,086 2,82 3,23 144,71 620,84 

B 2,13 2,85 0,63 0,092 2,44 2,51 61,25 475,5 

C 2,0 2,5 1,63 0,11 2,32 2,75 56,5 550,75 

ʊʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ˇʨʫʥʪʠ 

A 3,15 4,5 2,5 0,11 3,69 2,20 313,5 900,0 

A1A2 1,88 1,91 1,19 0,031 2,0 1,75 162,5 1050,2 

A2B 2,75 1,91 1,19 0,11 1,75 1,9 78,75 1350,4 

C 2,5 1,77 1,25 0,13 2,31 2,0 73,44 1200,1 

ɿʘʧʣʘʚʥʽ ʣʫʯʥʽ ˇʨʫʥʪʠ 

A 2,75 5,42 2,5 0,22 5,63 3,75 462,5 5083,3 

B 2,83 3,96 1,25 0,06 6,0 2,84 250,11 4416,7 

 Cgl 1,88 3,5 2,5 0,31 2,31 2,25 104,38 1916,7 

ɿʘʧʣʘʚʥʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ 

A 5,12 7,88 2,13 0,63 8,96 5,25 209,1 4750,2 

Bgl 4,5 4,25 1,88 0,75 9,30 4,5 428,25 3354,2 

Cgl 4,13 5,5 2,11 0,25 9,45 2,12 180,4 2416,6 

ɼʝʨʥʦʚi ʙʦʨʦʚi ˇʨʫʥʪʠ 

A 0,65 0,25 0,63 0,04 1,88 1,25 22,5 437,5 

A1A2 0,6 0,27 0,31 - 0,75 0,25 4,69 350,0 

B 0,62 0,45 - - 1,38 1,25 4,69 225,2 

C 0,18 - 0,25 - 0,3 - 11,0 126,1 

ʇʨʠʤʽʪʢʘ: ç - è ʥʝ ʚʠʷʚʣʝʥʦ. 

 

ʂʦʙʘʣʴʪ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʅʽʢʦʣʝʤ ʽ ʂʫʧʨʫʤʦʤ ʂʦʙʘʣʴʪ ʩʣʘʙʰʝ ʫʪʨʠʤʫʻʪʴʩʷ 

ˇʨʫʥʪʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʚʠoʠʡ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʝʣʝʤʝʥʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʽʥ ʚ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ ï 40-45%. ʇʦʚʝʜʽʥʢʘ ʪʘ ʨʦʟʧʦʜʽʣ ʂʦʙʘ-

ʣʴʪʫ ʚ ˇʨʫʥʪʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʦʢʠʩʥʠʭ ʬʦʨʤ ʄʘʥʛʘʥʫ ʽ ʂʫʧʨʫʤʫ, ʦʨʛʘʥʽʯ-

ʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ. ɺʽʜʦʤʦ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʂʦ-

ʙʘʣʴʪ ʩʦʨʙʫʻʪʴʩʷ ʦʢʩʠʜʘʤʠ ʄʘʥʛʘʥʫ, ʘ ʡʦʛʦ ʨʫʭʣʠʚʽʩʪʴ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ˇʨʫʥʪʽʚ [4]. ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫ-

ʥʪʘʭ ʚʤʽʩʪ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʂʦʙʘʣʴʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʛʦʨʠʟʦʥʪʫ ɸ ʜʦ ʛʦʨʠ-

ʟʦʥʪʫ ɺ ʽ ʟʥʦʚʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ˇʨʫʥʪʦʪʚʽʨʥʽʡ ʧʦʨʦʜʽ. ɺ 1ʥʅNO3 ʚʠʪʷʞʢʫ ʧʝʨʝ-

ʭʦʜʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 13-18% ʚʽʜ ʡʦʛʦ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ ʚ ˇʨʫʥʪʘʭ. ʊʝʤʥʦ-ʩʽʨʽ ʣʽ-

ʩʦʚʽ ˇʨʫʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝ-

ʤʝʥʪʫ ʚ ʛʫʤʫʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ. ʁʤʦʚʽʨʥʦ, ʷʢ ʽ ʜʣʷ ʅʽʢʦʣʫ, ʨʦʟʯʠʥʥʽʩʪʴ ʂʦʙʘʣʴʪʫ 
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ʦʙʫʤʦʚʣʝʥʘ ʤʝʥʰ ʤʽʮʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʟ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ. ɺ ʛʽʜʨʦʤʦʨʬʥʠʭ 

ˇʨʫʥʪʘʭ ʟʘʧʣʘʚʥʠʭ ʣʫʢʽʚ ʟôʷʩʦʚʘʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚ ʚʝʨʭʥʴʦʤʫ ʛʦʨʠʟʦʥ-

ʪʽ ʽ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʽʡ ʧʦʨʦʜʽ. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʘ ʜʣʷ ʙʽʣʴʰ ʜʨʝ-

ʥʦʚʘʥʠʭ ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ˇʨʫʥʪʽʚ. ɺʽʨʦʛʽʜʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʚʥʝ ʟʥʠʞʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʢʦʙʘʣʴʪʫ. ʈʦʟʧʦʜʽʣ ʢʦʥ-

ʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʫ ʚ ʧʨʦʬʽʣʽ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ ˇʨʫʥʪʽʚ ʧʦʚʪʦʨʶʻ ʨʦʟʧʦʜʽʣ ʛʫ-

ʤʫʩʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ ʘʢʫʤʫʣʷʮʽʻʶ ʤʝʪʘʣʫ ʚ ʛʦʨʠʟʦʥʪʽ ɸ. 

ʎʠʥʢ. ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʢʨʽʧʣʝʥʥʶ ʎʠʥ-

ʢʫ ʫ ˇʨʫʥʪʘʭ ʻ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ ʪʘ ʚʦʜʥʽ ʦʢʩʠʜʠ ʌʝʨʫʤʫ ʪʘ ɸʣʶʤʽʥʽʶ. ɺʭʦ-

ʜʞʝʥʥʷ ʝʣʝʤʝʥʪʫ ʜʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʣʽʛʘʥʜ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ, ʥʘ ʜʫʤʢʫ 

ʥʠʟʢʠ ʘʚʪʦʨʽʚ, ʫ ʮʽʣʦʤʫ, ʥʝʟʥʘʯʥʝ [4]. ɺʠʢʦʥʘʥʽ ʥʘʤʠ ʜʦʩʣʜ̔ʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, 

ʱʦ ʚ ʯʦʨʥʦʟʝʤʥʠʭ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʤʝʪʘʣʫ ʩʪʘ-

ʥʦʚʠʪʴ 5-10%. ɼʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʎʠʥʢʫ ʚ ˇʨʫʥʪʦʪʚʦʨʥʠʭ ʣʝʩʦʚʠʜ-

ʥʠʭ ʩʫʛʣʠʥʢʘʭ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʙʽʣʴʰ ʩʣʘʙʢʠʤ ʫʪʨʠʤʫʚʘʥʥʷʤ ʝʣʝʤʝʥʪʫ ʛʣʠʥʠʩ-

ʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʨʅ. ɼʣʷ ʘʙʩʦʣʶʪʥʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʽʡ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʎʠʥʢʫ ʘʚʪʦʤʦʨʬʥʠʭ ˇʨʫʥʪʘʭ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʾʭ ʤʘ-

ʢʩʠʤʫʤ ʫ ʚʝʨʭʥʽʭ ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. ɺʤʽʩʪ ʤʝʪʘʣʫ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ, ʜʝ ʚ ʘʟʦʪʥʦʢʠʩʣʫ ʚʠʪʷʞʢʫ ʧʝʨʝ-

ʭʦʜʠʪʴ 15-25% ʡʦʛʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʫ ʩʫʧʝʨʘʢʚʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʨʅ ʜʦʜʘʪʢʦʚʘ ʤʦʙʽʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʫ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ ʘʥʘʝʨʦʙʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ. ɺ ʣʫʯʥʠʭ ˇʨʫʥ-

ʪʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʟʘʧʣʘʚʠ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʝʣʝʤʝʥʪʫ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʤʫ ʧʨʦʬʽʣʽ ʟ ʤʘʢʩʠʤʫʤʦʤ ʫ ʛʦʨʠʟʦʥʪʘʭ ɸ ʽ ɺ. ɺ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ ˇʨʫʥʪʘʭ 

ʚʤʽʩʪ ʎʠʥʢʫ ʩʪʘʥʦʚʠʪʴ 1,5-2,0 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʪʦʤʦʨʬ-

ʥʠʤʠ ˇʨʫʥʪʘʤʠ ʫ ˇʨʫʥʪʘʭ ʩʦʩʥʦʚʠʭ ʙʦʨʽʚ ʎʠʥʢ ʫʪʨʠʤʫʻʪʴʩʷ ʤʝʥʰ ʤʽʮʥʦ, ʱʦ 

ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʠʱʦʤʫ ʚʜ̔ʥʦʩʥʦʤʫ ʚʤʽʩʪʽ ʝʣʝʤʝʥʪʫ (11-13%). 

ʂʘʜʤʽʡ. ɻʦʣʦʚʥʠʡ ʯʠʥʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʂʘʜʤʽʶ ʚ ˇʨʫʥʪʘʭ ï ʮʝ ʭʽʤʽʯ-

ʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ. ʇʨʠ ʨʫʡʥʫʚʘʥʥʽ ʧʦʨʽʜ ʽʦʥʠ ʂʘʜʤʽʶ, ʱʦ 

ʟʚʽʣʴʥʶʶʪʴʩʷ, ʬʽʢʩʫʶʪʴʩʷ ʪʘ ʫʪʨʠʤʫʶʪʴʩʷ ʛʣʠʥʠʩʪʦʶ ʬʨʘʢʮʽʻʶ ˇʨʫʥʪʽʚ, ʦʨʛʘ-

ʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʦʢʩʠʜʘʤʠ ʪʘ ʛʽʜʨʦʢʩʠʜʘʤʠ ʌʝʨʫʤʫ ʪʘ ɸʣʶʤʽʥʽʶ [5]. ʄʽʮ-

ʥʽʩʪʴ ʚʙʠʨʘʥʥʷ ʝʣʝʤʝʥʪʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ˇʨʫʥʪʽʚ ʥʝʟʥʘʯʥʘ ʽ ʚʽʥ ʤʦʞʝ ʣʝʛʢʦ ʧʝʨʝ-

ʭʦʜʠʪʠ ʫ ʨʦʟʯʠʥ, ʧʨʠ ʮʴʦʤʫ ʨʦʟʯʠʥʥʽʩʪʴ ʡʦʛʦ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʨʅ. 

ʆʜʥʦʥʦʨʤʘʣʴʥʘ ʘʟʦʪʥʘ ʢʠʩʣʦʪʘ ʚʠʪʷʛʫʻ ʟ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ʘʚʪʦʤʦʨʬʥʠʭ ʯʦʨ-

ʥʦʟʝʤʽʚ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ 0,08-0,1 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɿ ʛʣʠʙʠ-

ʥʦʶ ʚʤʽʩʪ ʤʝʪʘʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʚ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʧʦ-

ʨʦʜʘʭ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʂʘʜʤʽʶ ʤʘʶʪʴ ʟʘʧʣʘʚʥʽ ˇʨʫʥʪʠ. ʆʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʚʽʥ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʟʘʙʦʣʦʯʝʥʠʭ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʚʝ-

ʨʭʥʝʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʤʝʥʪʫ (0,6-0,8 ʤʢʛ/ʛ). ɼʣʷ ʙʽʣʴʰ ʜʨʝʥʦʚʘʥʠʭ ʟʘʧʣʘʚʥʠʭ 

ʣʫʯʥʠʭ ˇʨʫʥʪʽʚ ʤʘʢʩʠʤʫʤ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʂʘʜʤʽʶ ʧʨʠʧʘʜʘʻ ʥʘ ʛʦʨʠʟʦʥʪʠ ɸ 
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ʽ ʉ ʚʽʜʧʦʚʽʜʥʦ ï 0,22 ʪʘ 0,31 ʤʢʛ/ʛ. ʋ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʂʘʜʤʽʡ ʚʠʷʚʣʝʥʦ ʚ 

ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ ˇʨʫʥʪʘʭ, ʜʝ ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠ-

ʥʦʶ ʛʫʤʫʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ (0,04 ʤʢʛ/ʛ). 

ʇʣʶʤʙʫʤ. ɺʤʽʩʪ ʇʣʶʤʙʫʤʫ ʚ ˇʨʫʥʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʢʽʣʴʢʽʩʪʶ ʚ ˇʨʫʥ-

ʪʦʫʪʚʦʨʶʶʯʽʡ ʧʦʨʦʜʽ. ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʥ ʙʣʠʟʴʢʠʡ ʜʦ ʛʨʫʧʠ 

ʜʚʦʭʚʘʣʝʥʪʥʠʭ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʥ ʤʦʞʝ ʟʘʤʽʱʫʚʘʪʠ ʷʢ ʚ ʦʙʤʽʥ-

ʥʠʭ ʧʦʟʠʮʽʷʭ ˇʨʫʥʪʦʚʦʛʦ ʚʙʠʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʪʘʢ ʽ ʚ ʤʽʥʝʨʘʣʘʭ. ʇʣʶʤʙʫʤ 

ʫʪʨʠʤʫʻʪʴʩʷ ʚ ˇʨʫʥʪʘʭ ʧʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʦʢʩʠʜʘʤʠ ʄʘʥʛʘʥʫ, 

ʛʽʜʨʦʢʩʠʜʘʤʠ ʌʝʨʫʤʫ ʪʘ ɸʣʶʤʽʥʽʶ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ [3]. ɼʣʷ ʘʚ-

ʪʦʤʦʨʬʥʠʭ ʯʦʨʥʦʟʝʤʽʚ ʪʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʥʦʢʠʩʣʦʛʦ ʇʣʶʤ-

ʙʫʤʫ ʩʢʣʘʜʘʻ 10-17% ʚʽʜ ʡʦʛʦ ʚʘʣʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ 

ʤʘʪʁʴ ʯʦʨʥʦʟʝʤʠ. ʎʝ ʭʘʨʘʢʪʝʨʥʦ ʷʢ ʜʣʷ ʘʙʩʦʣʶʪʥʠʭ, ʪʘʢ ʽ ʚʽʜʥʦʩʥʠʭ ʢʦʥʮʝʥʪ-

ʨʘʮʽʡ. ʇʨʠʯʠʥʘ ʮʴʦʛʦ, ʡʤʦʚʽʨʥʦ, ʧʦʣʷʛʘʻ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʤʝʪʘ-

ʣʦʤ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʚ̔ʥʽ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ 

ʇʣʶʤʙʫʤʫ ʚ ʮʽʣʠʥʥʠʭ ʪʘ ʦʨʥʠʭ ʯʦʨʥʦʟʝʤʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʘʛʘʯʝʥʥʷ ʤʝʪʘʣʦʤ 

ʦʩʪʘʥʥʽʭ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʙʨʠʚ, ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʽʥ-

ʰʠʭ ʨʝʯʦʚʠʥ ʫ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʮʪʚʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʣʶʤʙʫʤʫ ʚʠ-

ʷʚʣʝʥʦ ʚ ʛʽʜʨʦʤʦʨʬʥʠʭ ˇʨʫʥʪʘʭ ʟʘʧʣʘʚ ï 3,5-5,5 ʤʢʛ/ʛ. ɿʙʽʣʴʰʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʫ ʚ ʮʠʭ ˇʨʫʥʪʘʭ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʨʦʟʯʠʥʥʦʩʪʽ 

ʧʣʶʤʙʫʤʦʤʽʩʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (20-25%). ɼʣʷ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ ˇʨʫʥʪʽʚ ʥʘʢʦʧʠ-

ʯʝʥʥʷ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʤʝʪʘʣʫ ʥʝ ʭʘʨʘʢʪʝʨʥʝ. ʂʽʣʴʢʽʩʪʴ ʡʦʛʦ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 1,25 ʤʢʛ/ʛ. ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʇʣʶʤʙʫʤʫ ʚ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʶ ʦʜʥʦ-

ʪʠʧʦʚʠʡ ʜʣʷ ʯʦʨʥʦʟʝʤʽʚ ʽ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʽʚ. ʋ ʮʠʭ ˇʨʫʥʪʘʭ ʤʝʪʘʣʦʤ ʟʙʘʛʘʯʝʥʽ 

ʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ. ɺ ˇʨʫʥʪʘʭ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʜʽʙʨʦʚ ʽ ʩʦʩʥʦʚʠʭ ʙʦʨʽʚ ʨʦʟʧʦʜʽʣ 

çʨʫʭʦʤʦʛʦè ʇʣʶʤʙʫʤʫ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʱʝ ʚʽʜʤʽʯʝʥʦʛʦ. ʄʘʢʩʠʤʫʤ 

ʝʣʝʤʝʥʪʫ ʧʨʠʧʘʜʘʻ ʥʘ ʛʦʨʠʟʦʥʪʠ ɸ1 ʪʘ ɺ. 

ʄʘʥʛʘʥ. ɿʥʘʭʦʜʠʪʴʩʷ ʚ ˇʨʫʥʪʘʭ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʦʢʩʠʜʽʚ ʽ ʛʽʜʨʦʢʩʠʜʽʚ 

ʄʘʥʛʘʥʫ, ʷʢʽ ʯʘʩʪʦ ʤʘʶʪʴ ʬʦʨʤʫ ʢʦʥʢʨʝʮʽʡ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʥʝʦʨʛʘʥʽʯ-

ʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʈʦʟʯʠʥʥʽʩʪʴ ʤʝʪʘʣʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘʤʠ ʨʅ 

ʽ ɽʥ ˇʨʫʥʪʦʚʠʭ ʨʦʟʯʠʥʽʚ. ʌʦʨʤʠ ʟʥʘʭʦʜʞʝʥʥʷ ʄʘʥʛʘʥʫ, ʡʦʛʦ ʧʦʚʝʜʽʥʢʘ ʚʠʚʯʘ-

ʣʘʩʴ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ [3, 6]. ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʄʘʥʛʘʥʫ ʚ ʥʘʡʙʽ-

ʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʠʷʚʣʝʥʦ ʫ ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ. 

ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ çʨʫʭʦʤʦʛʦè ʄʘʥʛʘʥʫ ʧʦʚôʷʟʘʥʘ ʟ ʛʫʤʫʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʚ 

ʷʢʠʭ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʷʛʘʻ 40-60%. ʇʽʜʚʠʱʝʥʘ 

ʤʦʙʽʣʽʟʘʮʽʷ ʄʘʥʛʘʥʫ ʚ ʩʫʧʝʨʘʢʚʘʣʴʥʠʭ ˇʨʫʥʪʘʭ ʧʦʷʩʥʶʻʪʴʩʷ ʩʣʘʙʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʤʝʪʘʣʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʟʜʘʪʥʽʩʪʶ ʝʣʝʤʝʥʪʫ ʫʪʚʦʨʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʥʘʜʣʠ-

ʰʢʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʨʫʭʦʤʠʡ ʙʽʢʘʨʙʦʥʘʪ ʄn. ɺʽʜʦʤʦ, ʱʦ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ 

ʽʦʥʽʚ ʄʘʥʛʘʥʫ ʟ ʛʫʤʽʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʻ ʤʝʥʰ ʩʪʽʡʢʠʤ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʨʅ [3]. ɺ 

ʘʚʪʦʤʦʨʬʥʠʭ ˇʨʫʥʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʄʘʥʛʘʥʫ ʟʥʠʞʫʶʪʴʩʷ. 
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ɿʤʝʥʰʫʻʪʴʩʷ ʪʘʢʦʞ ʡʦʛʦ ʨʦʟʯʠʥʥʽʩʪʴ (20-30%). ɿʥʘʯʥʠʡ ʚʤʽʩʪ ʤʝʪʘʣʫ ʚ ʛʫʤʫʩ-

ʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʻ ʥʘʩʣʽʜʢʦʤ ʡʦʛʦ ʬʽʢʩʘʮʽʾ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ. ɸʥʘʣʦʛʽʯʥʘ 

ʪʝʥʜʝʥʮʽʷ ʚ ʨʦʟʧʦʜʽʣʽ ʄʘʥʛʘʥʫ ʚʠʷʚʣʝʥʘ ʽ ʜʣʷ ʜʝʨʥʦʚʠʭ ʙʦʨʦʚʠʭ ˇʨʫʥʪʽʚ, ʜʝ 

ʚʤʽʩʪ ʡʦʛʦ ʚ ʮʽʣʦʤʫ ʥʝʟʥʘʯʥʠʡ. 

ʌʝʨʫʤ. ɿʘ ʜʘʥʠʤʠ [3], ʫ ˇʨʫʥʪʘʭ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʌʝ-

ʨʫʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ ʭʝʣʘʪʥʠʭ ʬʦʨʤ. ʈʫʭʦʤʽʩʪʴ ʨʽʟʥʠʭ ʬʦʨʤ 

ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ˇʨʫʥʪʘʭ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʠʤʠ 

ʫʤʦʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ. ʂʠʩʣʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ ʨʦʟʯʠʥʝʥʥʶ 

ʬʝʨʫʤʤʽʩʪʢʠʭ ʩʧʦʣʫʢ. ɺ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ˇʨʫʥʪʘʭ ʢʽʣʴʢʽʩʪʴ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦ-

ʛʦ ʌʝʨʫʤʫ ʩʢʣʘʜʘʻ ʥʝʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚʽʜ ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʚ ˇʨʫʥʪʘʭ. ɼʣʷ 

ʯʦʨʥʦʟʝʤʽʚ, ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʭ ˇʨʫʥʪʽʚ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 

3-4%. ɯʥʰʘ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʽʚ. ʇʨʦʮʝ-

ʩʠ ʚʽʜʥʦʚʣʝʥʥʷ Fe
3+

 ʜʦ Fe
2+
, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ, ʩʧʨʠʷʶʪʴ 

ʧʝʨʝʚʦʜʫ ʩʧʦʣʫʢ ʌʝʨʫʤʫ ʚ ʙʽʣʴʰ ʨʦʟʯʠʥʥʽ ʬʦʨʤʠ. ɺʽʨʦʛʽʜʥʦ, ʧʝʨʝʚʘʞʥʘ ʢʽʣʴ-

ʢʽʩʪʴ çʨʫʭʦʤʦʛʦè ʌʝʨʫʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʮʠʭ ˇʨʫʥʪʘʭ ʩʣʘʙʢʦʩʪʽʡʢʠʤʠ ʭʝʣʘʪʘʤʠ 

ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ [3]. 

ɺʠʢʦʥʘʥʠʡ ʩʪʘʪʠʩʪʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʢʠʩʣʦʪʦʨʦʟ-

ʯʠʥʥʠʭ ʬʦʨʤ ɺʄ, ʷʢʠʡ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥ-

ʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ ʥʝʟʥʘʯʥʽ, ʨʦʟʧʦʜʽʣ ʙʣʠ-

ʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ. ʅʘʡʙʽʣʴʰʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʤʩ̔ʪʫ ʚʽʜʤʽʯʝʥʘ ʜʣʷ ʂʘʜʤʽʶ ʽ 

ʇʣʶʤʙʫʤʫ. ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʨʽʚʥʶʻ ʚʽʜʧʦʚʽʜʥʦ 44,65 ʽ 

47,37. ɺʠʙʽʨʢʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʽ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘ-

ʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ 30%. ɻʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʤ-

ʧʽʨʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽ ʥʦʨʤʘʣʴʥʠʤ ʪʝʦʨʝʪʠʯʥʠʤ ʙʨʘʣʘʩʴ ʧʨʠ ʜʦʩʪʦʚʽʨʥʽʡ ʚʽʨʦ-

ʛʽʜʥʦʩʪʽ 95%. 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 1ʥ ʅNO3 ʚʠʪʷʛʫʻ 

ʌʝʨʫʤ, ʚʤʽʩʪ ʷʢʦʛʦ ʫ ʚʠʪʷʞʮʽ ʩʢʣʘʜʘʻ ʩʦʪʥʽ ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɺʤʽʩʪ ʄʘʥʛʘ-

ʥʫ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ ʦʜʠʥʠʮʴ ʜʦ ʩʦʪʝʥʴ ʤʢʛ/ʛ. ʄʝʥʰʘ ʨʽʟʥʦʤʘ-

ʥʽʪʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜʤʽʯʝʥʘ ʜʣʷ ʂʫʧʨʫʤʫ, ʅʽʢʦʣʫ, ʂʦʙʘʣʴʪʫ, ʎʠʥʢʫ, ʇʣʶ-

ʤʙʫʤʫ ʽ ʂʘʜʤʽʶ. ɿʘ ʚʠʢʣʶʯʝʥʥʷʤ ʂʘʜʤʽʶ, ʚʤʽʩʪ ʷʢʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʝʩʷʪʠʭ 

ʯʘʩʪʦʢ ʤʢʛ/ʛ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻ ʦʜʠʥʠʮʽ ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʚʤʽʩʪ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʤʝʪʘʣʽʚ ʥʝ ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ˇʨʫʥʪʽʚ. ʅʘʡʙʽʣʴʰ ʟʘʙʝʟʧʝʯʝʥʠʤʠ ɺʄ ʻ ʛʽʜʨʦʤʦʨʬʥʽ ʣʫʯʥʽ ʟʘʧʣʘʚʥʽ ˇʨʫʥ-

ʪʠ. ɺʽʨʦʛʽʜʥʦ, ʧʝʨʝʟʚʦʣʦʞʝʥʽʩʪʴ ʽ ʧʝʨʽʦʜʠʯʥʘ ʟʤʽʥʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʨʝʞʠʤʫ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟʽ ʩʣʘʙʢʦʣʫʞʥʦʶ ʨʝʘʢʮʽʻʶ ʩʝʨʝʜʦʚʠʱʘ ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʫ ʨʦ-

ʟʯʠʥʥʽʩʪʴ ʽ ʨʫʭʣʠʚʽʩʪʴ ʟʥʘʯʥʦʾ ʛʨʫʧʠ ʤʝʪʘʣʽʚ. ɿʥʘʯʥʦ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʤʽʮʥʦʛʦ 

ʫʪʨʠʤʫʚʘʥʥʷ ʤʝʪʘʣʽʚ ʤʘʶʪʴ ʘʚʪʦʤʦʨʬʥʽ ʯʦʨʥʦʟʝʤʠ ʪʘ ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ˇʨʫʥʪʠ, 

ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʽ ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴ ʟ ʤʝ-

ʪʘʣʘʤʠ ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʤʝʪʘʣʽʚ ʚ ʘʚʪʦʤʦʨʬʥʠʭ ˇʨʫʥ-
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ʪʘʭ ʩʢʣʘʜʘʻ 15% ʜʣʷ ʂʫʧʨʫʤʫ, 9-12% ï ʅʽʢʦʣʫ, 11-17% ï ʇʣʶʤʙʫʤʫ, 3-4% ï 

ʌʝʨʫʤʫ, 5-10% ï ʎʠʥʢʫ, 20-30% ïʄʘʥʛʘʥʫ, 13-18% (ʯʦʨʥʦʟʝʤʠ) ʽ 30% (ʪʝʤʥʦ-

ʩʽʨʽ ʣʽʩʦʚʽ ˇʨʫʥʪʠ) ï ʂʦʙʘʣʴʪʫ. ʋ ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʚʽʜʥʦʩ-

ʥʠʡ ʚʤʽʩʪ ʤʘʡʞʝ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʟʙʽʣʴʰʫ̒ ʪʴʩʷ, ʜʦʩʷʛʘʶʯʠ 50-60% (ʄʘʥʛʘʥ). 
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Summary 

Bova O.V. Heavy Metals in the Soils of Forest-Steppe of the Sumy Region. 
The article covers the results of the field and chemʽcal-analytʽcal studies of the soils of forest-

steppe of the Sumy region. They are chernozems, gray forest soils, floodplain meadow soils, mead-

ow-bog and sod-electʽons soils. The background contents of potentʽally-mʽgratory (cyclotorsʽon) 

forms of heavy metals are determined, such as Cuprum, Nʽckel, Cobalt, Lead, Cadmʽum, Zʽnc, 

Manganese, ɯron. Their behavior and dʽstrʽbutʽon were analyzed in the soil profile. The factors af-

fecting on the levels of concentration and migration of the metals in soils are considered. 

Key words: the soil, the soil profile, the heavy metals, the potentially migratory (cyclotorsʽon) 

forms of heavy metals, the soʽl-geochemʽcal background. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ˆʈʋʅʊʆɺʆɻʆ ʇʆʂʈʀɺʋ 

ʇʆɺʏɸʅʉʔʂʆɰ ɺʀʉʆʏʀʅʀ 
 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʚʧʣʠʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʪʘ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʜʘʥʽʡ ʪʝʤʘʪʠʮʽ, ʧʨʦʚʝʜʝʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʘ ʢʘʨʪʦʩʭʝʤʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʬʦʨʤʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽ-

ʩʪʶ ʨʝʛʽʦʥʫ. ɼʦʩʣʽʜʞʝʥʦ ʦʩʥʦʚʥʽ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ˇʨʫʥʪʘʭ ʚʠʩʦʯʠʥʠ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʯʠʥʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʾ ʤʝʞʠʨʽʯʥʦʛʦ ʣʘʥʜʰʘʬ-

ʪʫ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʩʮʝʚʽʩʪʴ ʚʠʩʦʢʠʭ ʛʦʨʙʠʩʪʦ-ʙʘʣʢʦʚʦ-

ʷʨʫʞʥʠʭ ʜʝʥʫʜʘʮʽʡʥʦ-ʝʨʦʟʽʡʥʠʭ ʚʠʩʦʯʠʥ, ʱʦ ʩʢʣʘʜʝʥʘ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʪʘ ʥʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢ-

ʣʘʜʘʤʠ. ʈʦʟʤʽʱʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʯʽʪʢʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʧʝʚ-

ʥʠʤ ʛʝʦʛʨʘʬʽʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ. ʋ ʤʝʞʘʭ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʚʢʨʠʪʦʾ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠ-

ʥʢʘʤʠ, ʫʪʚʦʨʠʣʠʩʷ ˇʨʫʥʪʠ ʚʣʘʩʪʠʚʽ ʜʣʷ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ: ʯʦʨʥʦʟʝʤʠ ʪʠʧʦʚʽ, ʯʦʨʥʦʟʝʤʠ 

ʦʧʽʜʟʦʣʝʥʽ, ʛʣʠʙʦʢʽ, ʥʝʛʣʠʙʦʢʽ ʯʦʨʥʦʟʝʤʠ, ʣʫʯʥʽ ʽ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʪʘ ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ, ʷʩʥʦ 

ʩʽʨʽ ʣʽʩʦʩʪʝʧʦʚʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ˇʨʫʥʪ, ʜʝʛʨʘʜʘʮʽʷ, ʇʦʚʯʘʥʩʴʢʘ ʚʠʩʦʯʠʥʘ, ˇʨʫʥʪʦʚʠʡ ʧʨʦʬʽʣʴ, ʝʨʦʟʽʡʥʽ 

ʧʨʦʮʝʩʠ, ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʙʘʛʘʪʩʪʚ, ʷʢʽ ʽʩʥʫʶʪʴ ʥʘ ɿʝʤʣʽ, 

ʩʤʽʣʠʚʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ˇʨʫʥʪ. ʎʝ ʫʥʽʢʘʣʴʥʝ ʧʨʠʨʦʜʥʝ ʪʚʦʨʽʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʞʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʨʦʜʫʢʮʽʾ. ʉʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʣʘʥʜʰʘʬʪʽʚ ʻ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʙʽʦ-

ʩʬʝʨʠ. ʉʘʤʝ ʚʽʜ ˇʨʫʥʪʫ ʟʘʣʝʞʠʪʴ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʪʘ ʨʦʟʚʠʪʦʢ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʦʤʫ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʦʚʯʘʥʩʴʢʘ ʚʠʩʦʯʠʥʘ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʪʨʴʦʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘ-

ʡʦʥʽʚ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ʚ ʄʣʠʥʽʚʩʴʢʦʤʫ, ɼʫʙʝʥʩʴʢʦʤʫ, ɼʝʤʠʜʽʚʩʴʢʦʤʫ. 

ɼʘʥʽ ʨʘʡʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʝʢʦʥʦʤʽʮʽ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʩʽʻʾ ʦʙʣʘʩʪʽ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʮʽʣʦʤʫ ʪʘ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʫʪʪʻʚʠʭ ʚʪʨʘʪ ʚ ʝʢʦʥʦʤʽʮʽ ʪʘ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʥʘʧʨʷʤʫ ʥʝʦʧʠʩʘʥʽ ʽ ʥʝ ʚʽʜʙʫʚʘʣʠʩʷ, 

ʚʦʥʠ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʠʧʣʠʚʘʶʪʴ ʟ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʭ ʨʦʙʽʪ. ʇʠʪʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʛʝʥʝʟʠʩʫ ʣʘʥʜʰʘʬʪʽʚ, ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʇʦʚʯʘʥʩʴʢʦʛʦ ʛʦʨʙʦʛʽʨôʷ ʯʘʩʪʢʦʚʦ 

ʦʧʠʩʫʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ.  

ɻʝʦʣʦʛʽʯʥʘ ʟʡʦʤʢʘ ʫ ʤʘʩʰʪʘʙʽ 1:200000 ʧʨʦʚʝʜʝʥʘ ʃʴʚʽʚʩʴʢʦʶ ʛʝʦʣʦʛʽʯʥʦʶ 

ʝʢʩʧʝʜʠʮʽʻʶ, ʟʦʢʨʝʤʘ ʃ.ʅ. ɻʝʨʘʩʠʤʦʚʠʤ (1989-1997) ʪʘ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ 

ʚʠʚʯʝʥʥʷʤ ʛʝʦʣʦʛʽʾ ʜʦʤʝʟʦʟʦʡʩʴʢʠʭ, ʤʝʟʦʟʦʡʩʴʢʠʭ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʊʝʢʪʦʥʽʢʘ ɺʦʣʠʥʩʴʢʦʾ 

ʚʠʩʦʯʠʥʠ ʨʦʟʛʣʷʜʘʣʘʩʷ ʫ ʧʨʘʮʷʭ ɯ.ɼ. ɻʦʬʰʪʝʡʥʘ [4]. ɿʦʢʨʝʤʘ, ʦʧʠʩ ʪʝʢʪʦʥʽʢʠ 

ʇʦʚʯʘʥʩʴʢʦʾ ʜʠʩʣʦʢʘʮʽʾ ʟʜʽʡʩʥʝʥʠʡ ʥʠʤ ʫ ʟʚʽʪʽ ʟ ʛʝʦʣʦʛʽʯʥʦʾ ʟʡʦʤʢʠ. ɼʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʘʪʠʛʨʘʬʽʶ ʣʝʩʦʧʦʜʽʙʥʠʭ ʩʫʛʣʠʥʢʽʚ, ʚʠʢʦʧʥʽ ˇʨʫʥʪʠ, ʟʣʝʜʝ-

ʥʽʥʥʷ ʪʘ ʡʦʛʦ ʥʘʩʣʽʜʢʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʧʨʘʮʷʭ ɸ.ɹ. ɹʦʛʫʮʴʢʦʛʦ [3]. ˆʨʫʥʪʠ ʚʠ-

ʚʯʘʣʠʩʷ ʋʢʨʟʝʤʧʨʦʝʢʪʦʤ, ʘ ʪʘʢʦʞ ʈʽʚʥʝʥʩʴʢʠʤ ʪʘ ɺʦʣʠʥʩʴʢʠʤ ʮʝʥʪʨʘʤʠ ʆʙʣ-

ʜʝʨʞʨʦʜʶʯʽʩʪʴ [11]. 

ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ˇʨʫʥʪʽʚ, ʚ ʞʦʜʥʦʤʫ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʙʫʣʠ ʢʦʤʧʣʝʢʩ-

ʥʠʤʠ ʪʘ ʧʦʚʥʠʤʠ. ʊʦʤʫ ʥʘʰʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʶ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʢʣʘʜʝʥʦʛʦ, ʤʠ ʧʦʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ 
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ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʩʫʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ˇʨʫʥʪʦ-

ʚʠʡ ʧʦʢʨʠʚ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨ-

ʤʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʥʘʰʦʛʦ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʫʤʦʚʣʝʥʘ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʤʽʞ ʪʘʢʠʤʠ ʨʽʯʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʷʢ ʉʪʠʨ, ɻʦ-

ʨʠʥʴ ʪʘ ʇʣʷʰʽʚʢʘ. ʇʦʚʯʘʥʩʴʢʘ ʚʠʩʦʯʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʪʘ ʤʘʻ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʩʝʨʝʜ ʚʩʽʻʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ: ʧʦʨʽʚʥʷ-

ʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ, ʤʝʪʦʜ ʥʘʧʽʚʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʬʽʣʶʚʘʥʥʷ, ʤʝʪʦʜ 

ʢʣʶʯʽʚ, ʽʩʪʦʨʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ, ˇʨʫʥʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʡ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ, ʘʝ-

ʨʦʢʦʩʤʽʯʥʠʡ ʤʝʪʦʜ, ʣʘʙʦʨʘʪʦʨʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ, ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝ-

ʤʥʠʡ ʘʥʘʣʽʟ; ʤʝʪʦʜʠ ʬʦʨʤʘʣʽʟʘʮʽʾ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ; ʝʤʧʽʨʠʯʥʠʡ, ʢʘʨʪʦʛ-

ʨʘʬʽʯʥʠʡ, ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠ-

ʚʫ ʚʠʩʦʯʠʥʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʾ ʤʝʞʠʨʽʯʥʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘ-

ʩʪʠʥʽ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʩʮʝʚʽʩʪʴ ʚʠʩʦʢʠʭ ʛʦʨʙʠʩʪʦ-ʙʘʣʢʦʚʦ-ʷʨʫʞʥʠʭ ʜʝʥʫ-

ʜʘʮʽʡʥʦ-ʝʨʦʟʽʡʥʠʭ ʚʠʩʦʯʠʥ, ʱʦ ʩʢʣʘʜʝʥʘ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʪʘ ʥʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢ-

ʣʘʜʘʤʠ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʧʣʠʚʦʤ ʪʝʢʪʦʥʽʢʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ 

ʘʩʠʤʝʪʨʠʯʥʽ ʜʦʣʠʥʠ ʨʽʢ ʽ ʙʘʣʦʢ, ʚʠʭʦʜʠ ʢʨʝʡʜʠ ʚ ʫʨʦʯʠʱʘʭ ʥʠʞʥʽʭ ʯʘʩʪʠʥ ʩʭʠ-

ʣʽʚ, ʟʥʘʯʥʦʶ ʢʨʫʪʠʟʥʦʶ (ʜʦ 10-20Ü) ʩʭʠʣʽʚ, ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʽʜ 

ʘʣʶʚʽʻʤ ʟʘʧʣʘʚʠ ʨ. ɯʢʚʠ [24], ʥʘʡʚʠʱʠʤʠ ʘʙʩʦʣʶʪʥʠʤʠ ʚʠʩʦʪʘʤʠ (ʛ. ʍʦʭʣʠʮʷ, 

358 ʤ) [6]. 

ʈʦʟʤʽʱʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʯʽʪʢʦ ʧʽʜʧʦʨʷʜʢʦ-

ʚʘʥʝ ʧʝʚʥʠʤ ʛʝʦʛʨʘʬʽʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ. ʋ ʤʝʞʘʭ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ, ʚʢʨʠ-

ʪʦʾ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʫʪʚʦʨʠʣʠʩʷ ˇʨʫʥʪʠ, ʚʣʘʩʪʠʚʽ ʜʣʷ ʥʝ:ʾ ʯʦʨʥʦʟʝʤʠ 

ʪʠʧʦʚʽ, ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, ʛʣʠʙʦʢʽ, ʥʝʛʣʠʙʦʢʽ ʯʦʨʥʦʟʝʤʠ, ʣʫʯʥʽ ʽ ʣʫʯʥʦ-

ʯʦʨʥʦʟʝʤʥʽ, ʪʘ ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ, ʷʩʥʦ ʩʽʨʽ ʣʽʩʦʩʪʝʧʦʚʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ (ʨʠʩ. 1). 

 ʃʽʩʦʩʪʝʧʦʚʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʪʝʨʠʪʦʨʽʶ ʚʠʩʦʯʠʥʠ, 

ʪʘ ʨʦʟʪʘʰʦʚʘʥʽ, ʚ ʦʩʥʦʚʥʦʤʫ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʽ 

ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʷʩʥʦ-ʩʽʨʽ, ʩʽʨʽ ʪʘ ʪʝʤʥʦ-ʩʽʨʽ 

ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, ʘ ʪʘʢʦʞ ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ. ʄʘʪʝʨʠʥʩʴʢʘ ʧʦʨʦʜʘ ï ʣʝʩʠ ʪʘ 

ʣʝʩʦʚʠʜʥʽ ʩʫʛʣʠʥʢʠ [7]. 

ʅʘ ʩʭʠʣʘʭ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʷʩʥʦ-ʩʽʨʽ ʪʘ ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, ʘ ʥʘ ʧʣʦʩ-

ʢʠʭ ʚʦʜʦʜʽʣʘʭ ʪʘ ʚʠʨʽʚʥʷʥʠʭ ʧʣʦʱʘʭ ï ʪʝʤʥʦ-ʩʽʨʽ ʪʘ ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ. ʅʘʡ-

ʙʽʣʴʰʫ ʧʣʦʱʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʠʩʦʯʠʥʠ ʟʘʡʤʘʶʪʴ ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ. ɹʫʜʦʚʘ 

ʾʭʥʴʦʛʦ ʧʨʦʬʽʣʶ ʩʭʦʞʘ ʥʘ ʙʫʜʦʚʫ ʧʨʦʬʽʣʶ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʽʚ. ʇʦʪʫ-

ʞʥʽʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʥʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 20-25 ʩʤ, ʧʽʜ ʥʠʤ ʯʽʪʢʦ ʚʠʜʽ-
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ʣʷʻʪʴʩʷ ʝʣʶʚʽʘʣʴʥʠʡ. ʇʽʜ ʝʣʶʚʽʘʣʴʥʠʤ, ʥʘ ʛʣʠʙʠʥʽ 28-30 ʩʤ ʨʦʟʪʘʰʦʚʘʥʠʡ ʙʫ-

ʨʠʡ, ʫʱʽʣʴʥʝʥʠʡ, ʛʦʨʽʭʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ ʽʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʠʣʫʛʦʚʘʥʠʡ ʣʝʩ [7]. 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʪʠʧʠ ˇʨʫʥʪʽʚ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ 

 

ʉʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʷʩʥʦ-ʩʽʨʠʭ ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʛʫʤʫ-

ʩʦʚʠʤ (30-35 ʩʤ) ʽ ʩʣʘʙʢʽʰʠʤ ʝʣʶʚʽʘʣʴʥʠʤ ʛʦʨʠʟʦʥʪʦʤ. ɯʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ ʫ 

ʥʠʭ ʪʘʢʦʞ ʤʝʥʰ ʧʦʤʽʪʥʠʡ ʽ ʙʽʣʴʰʝ ʛʫʤʫʩʦʚʘʥʠʡ (1,7-2,5% ʛʫʤʫʩʫ). ɺʽʥ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ (ʨʅ 5,2-7), ʙʽʣʴʰʠʤ ʩʪʫʧʝʥʝʤ ʥʘʩʠʯʝʥʦʩʪʽ ʦʩ-

ʥʦʚʘʤʠ (76-95%) ʽ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʥʘʢ ʧʨʠʨʦʜʥʘ ʨʦ-

ʜʶʯʽʩʪʴ ʮʠʭ ˇʨʫʥʪʽʚ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘ ʥʠʭ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ [10]. 

ʇʦʨʽʚʥʷʥʦ ʚʠʱʫ ʧʨʠʨʦʜʥʫ ʨʦʜʶʯʽʩʪʴ ʤʘʶʪʴ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, 

ʷʢʽ ʟʘʡʤʘʶʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʟʘ ʧʣʦʱʝʶ ʥʘ ʇʦʚʯʘʥʩʴʢʽʡ ʚʠʩʦʯʠʥʽ. ɿʘʛʘʣʴʥʘ ʛʣʠʙʠ-

ʥʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʦʩʷʛʘʻ ʫ ʮʠʭ ˇʨʫʥʪʘʭ 50-60 ʩʤ ʧʨʠ ʚʤʽʩʪʽ ʛʫʤʫʩʫ ʚ 

ʦʨʥʦʤʫ ʰʘʨʽ 2,5-3,7%. ʈʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʥʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ ʩʣʘʙʦʢʠʩʣʦʾ ʜʦ ʣʫʞʥʦʾ (pH 5,9-7,0). ʆʨʥʠʡ ʰʘʨ ʜʦʙʨʝ ʥʘʩʠʯʝʥʠʡ ʦʩʥʦʚʘʤʠ 

(81-97% ), ʚʘʣʦʚʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ï 0,1-0,4%, ʢʘʣʽʶ ï 1,4-2,6% [10]. 

ʆʛʣʝʻʥʽ ʚʽʜʤʽʥʠ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʛʣʝʻʥʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʠʤ ʽ ʚôʷʟʢʠʤ ʽʣʶʚʽʘʣʴʥʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ 

ʛʫʤʫʩʫ, ʜʝʱʦ ʙʽʣʴʰʦʶ ʢʠʩʣʦʪʥʽʩʪʶ ʽ ʤʝʥʰʦʶ ʥʘʩʠʯʝʥʽʩʪʶ ʦʩʥʦʚʘʤʠ. ʎʽ ˇʨʫʥʪʠ 

ʢʨʘʱʝ ʟʘʙʝʟʧʝʯʝʥʽ ʚʦʣʦʛʦʶ, ʘ ʚ ʜʦʱʦʚʽ ʧʝʨʽʦʜʠ ʥʘʚʽʪʴ ʩʭʠʣʴʥʽ ʜʦ ʧʝʨʝʟʚʦʣʦ-

ʞʝʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʦʛʣʝʻʥʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2018. ï ɺʠʧʫʩʢ 9 

52 

ʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʽ ʘʛʨʦʤʝʣʽʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʩʧʨʠʷʣʠ ʙ ʧʦʛʣʠʙʣʝʥʥʶ ʦʨʥʦʛʦ 

ʰʘʨʫ, ʧʽʜʪʨʠʤʘʥʥʶ ʡʦʛʦ ʚ ʧʫʭʢʦʤʫ ʩʪʘʥʽ.  

ʆʧʽʜʟʦʣʝʥʽ ʯʦʨʥʦʟʝʤʠ ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʟʘʭʽʜʥʦʤʫ ʣʩ̔ʦʩʪʝʧʫ 

ʥʘ ʚʠʩʦʢʠʭ ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ ʚʦʜʦʜʽʣʘʭ. ɻʦʣʦʚʥʘ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ ï ʥʘ̫-

ʚʥʽʩʪʴ ʙʽʣʷʩʪʦʾ ʧʨʠʩʠʧʢʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ ʅ, ʜʝ ʚʠʜʽʣʷʻʪʴʩʷ ʩʘʤʦʩ-

ʪʽʡʥʠʡ ʦʧʽʜʟʦʣʝʥʠʡ ʛʦʨʠʟʦʥʪ ʅ(ʝ), ʧʽʜ ʷʢʠʤ ʟʘʣʷʛʘʻ ʙʫʨʫʚʘʪʠʡ ʅʨ(ʽ) ʽʟ ʟʘʯʘʪʢʘ-

ʤʠ ʛʦʨʽʭʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʝʟʥʘʯʥʠʤ ʣʘʢʫʚʘʥʥʷʤ ʛʨʘʥʝʡ ʩʪʨʫʢʪʫʨʥʠʭ ʚʽʜʤʽʥ, 

ʛʫʤʫʩʦʚʠʤʠ ʧʨʠʤʘʟʢʘʤʠ, ʧʨʠʩʠʧʢʦʶ SiO2. ʂʘʨʙʦʥʘʪʠ ʚʠʤʠʪʽ ʘʞ ʫ ʤʘʪʝʨʠʥʩʴʢʫ 

ʧʦʨʦʜʫ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʞʫʨʘʚʯʠʢʽʚ, ʯʘʩʪʦ ˇʨʫʥʪ ʚʟʘʛʘʣʽ ʥʝ çʟʘʢʠʧʘʻè ʫ 

ʟʚôʷʟʢʫ ʟ ʩʠʣʴʥʦʶ ʚʠʣʫʛʫʚʘʥʽʩʪʶ [7]. ɿʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʯʦʨʥʦʟʝʤʠ 

ʧʝʨʝʚʘʞʥʦ ʩʫʛʣʠʥʢʦʚʽ, ʫ ʙʽʣʴʰʦʩʪʽ ʧʽʜʪʠʧʽʚ ʚʽʜʩʫʪʥʽ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʤʫʣʠʩʪʦʾ 

ʬʨʘʢʮʽʾ ʟʘ ʧʨʦʬʽʣʝʤ, ʣʠʰʝ ʚ ʦʧʽʜʟʦʣʝʥʠʭ ʽʩʥʫʻ ʥʝʚʝʣʠʢʠʡ ʾʾ ʧʝʨʝʨʦʟʧʦʜʽʣ. ʍʽʤʽ-

ʯʥʠʡ ʩʢʣʘʜ ʯʦʨʥʦʟʝʤʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ Siʆ2 ʪʘ R2ʆ3 

ʟʘ ʧʨʦʬʽʣʝʤ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʧʽʜʟʦʣʝʥʠʭ. ʋ ʅ-ʛʦʨʠʟʦʥʪʽ ʘʢʫʤʫʣʶʶʪʴʩʷ N, P, S ʪʘ 

ʽʥʰʽ ʙʽʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʫ ʙʽʣʴʰʦʩʪʽ ˇʨʫʥʪʠ ʚʠʣʫʛʫʚʘʥʽ ʚʽʜ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʧʦ-

ʣʫʢ. ɻʫʤʫʩʫ ʚ ʯʦʨʥʦʟʝʤʘʭ ʙʘʛʘʪʦ ï ʜʦ 12%, ʛʫʤʫʩʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʦʛʨʝʩʠʚʥʦ-

ʘʢʫʤʫʣʷʪʠʚʥʠʡ, ʩʢʣʘʜ ʛʫʤʫʩʫ ʛʫʤʘʪʥʠʡ, ʛʫʤʫʩʦʚʽ ʢʠʩʣʦʪʠ ʚʠʩʦʢʦ ʢʦʥʜʝʥʩʦʚʘʥʽ, 

ʧʝʨʝʚʘʞʘʶʪʴ ʾʭ ʬʨʘʢʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʉʘ, ʤʘʡʞʝ ʮʽʣʢʦʤ ʚʽʜʩʫʪʥʽ ʚʽʣʴʥʽ ʬʫʣʴʚʦʢʠ-

ʩʣʦʪʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʯʦʨʥʦʟʝʤʘʭ ʪʠʧʦʚʠʭ, ʥʘ ʧʽʚʥʽʯ ʪʘ ʥʘ ʧʽʚ-

ʜʝʥʴ ʚʽʜ ʟʦʥʠ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ ʟʤʝʥʰʫ̒ ʪʴʩʷ [10]. 

ʌʽʟʠʢʦ-ʭʤ̔ʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʦʨʥʦʟʝʤʽʚ ʚʽʜʤʽʥʥʽ. ʎʽ ˇʨʫʥʪʠ ʤʘʶʪʴ ʧʦʪʫʞ-

ʥʠʡ ˇʨʫʥʪʦʚʦ-ʧʦʛʣʠʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʟ ʚʝʣʠʢʦʶ ʻʤʥʽʩʪʶ ʧʦʛʣʠʥʘʥʥʷ (30-70 ʤʛ-

ʝʢʚ), ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʦʩʪʽ ʦʩʥʦʚʘʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 93 ʜʦ 100%, ˇʨʫʥʪʦʚʠʡ ʧʦʛ-

ʣʠʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʥʘʩʠʯʝʥʠʡ ʉʘ ʪʘ Mg, ʨʝʘʢʮʽʷ ʩʝʨʝʜʦʚʠʱʘ 

ʙʣʠʟʴʢʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ, ʥʝʡʪʨʘʣʴʥʘ ʘʙʦ ʩʣʘʙʦʣʫʞʥʘ, ʚʠʩʦʢʘ ʙʫʬʝʨʥʽʩʪʴ. ʌʽʟʠʯ-

ʥʽ ʪʘ ʚʦʜʥʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʦʨʥʦʟʝʤʽʚ ʜʦʙʨʽ, ʢʦʥʩʠʩʪʝʥʮʽʷ ʥʝʱʽʣʴʥʘ, ʚʠʩʦ-

ʢʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʜʦʙʨʘ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ. ʑʽʣʴʥʽʩʪʴ ʪʚʝʨʜʦʾ ʬʘʟʠ ʩʢʣʘʜʘʻ 2,4 

ʛ/ʩʤ
3 
ʫ ʅ-ʛʦʨʠʟʦʥʪʽ ʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 2,7 ʛ/ʩʤ

3
 ʫ ʤʘʪʝʨʠʥʩʴʢʽʡ ʧʦʨʦʜʽ. ʑʽʣʴ-

ʥʽʩʪʴ ˇʨʫʥʪʫ 1,0-1,6 ʛ/ʩʤ
3
, ʧʦʨʠʩʪʽʩʪʴ 55-60%. ʏʦʨʥʦʟʝʤʠ ʤʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ 

ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ: ʜʦʙʨʝ ʧʦʛʣʠʥʘʶʪʴ ʝʥʝʨʛʽʶ ʩʦʥʮʷ, ʜʦʚʛʦ ʟʙʝʨʽʛʘʶʪʴ ʪʝʧʣʦ. ʋ 

ʟʘʭʽʜʥʠʭ ʧʨʦʚʽʥʮʽʷʭ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʤʝʨʟʘʶʪʴ, ʜʫʞʝ ʪʝʧʣʽ, ʥʘ ʧʽʚʥʽʯ ʽ ʥʘ 

ʩʭʽʜ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʤʝʨʟʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʟʘʪʝ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʚʞʠʥʘ ʪʝʧʣʦʛʦ 

ʧʝʨʽʦʜʫ. ɺʦʜʥʠʡ ʨʝʞʠʤ ʯʦʨʥʦʟʝʤʽʚ ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʧʨʦʮʝʩʫ ʛʫʤʫʩʦʘʢʫʤʫʣʷʮʽʾ, 

ʘʣʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʣʽʤʽʪʫʶ-

ʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʜʯʁʦʩʪʽ [11]. 

ʃʫʯʥʽ, ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʽ ʜʝʣʶʚʽʘ-

ʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʻ ʷʢ ʫ ʧʦʣʽʩʴʢʽʡ, ʪʘʢ ʽ ʚ ʣʽʩʦʩʪʝʧʦʚʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʽ ʟʘʡʤʘʶʪʴ 

ʚʦʥʠ ʮʝʥʪʨʘʣʴʥʽ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚ, ʜʥʠʱʘ ʙʘʣʦʢ, ʟʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʚʦʜʦʜʽʣʽʚ ʽ ʪʝʨʘʩ. 
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ɿʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʩʪʫʧʝʥʷ ʦʛʣʝʻʥʥʷ ʨʦʟʨʽʟ-

ʥʷʶʪʴ ʣʫʯʥʽ ʛʣʝʡʦʚʽ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ. ʋ ʣʫʯʥʠʭ ʛʣʝʡʦʚʠʭ ˇʨʫʥʪʘʭ ˇʨʫʥ-

ʪʦʚʽ ʚʦʜʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʛʣʠʙʠʥʽ 56-100 ʩʤ, ʘ ʦʟʥʘʢʠ ʦʛʣʝʻʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦ 

ʚʩʦɹʤʫ ʧʨʦʬʽʣʶ. ʋ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʟʘʣʷʛʘʶʪʴ ʙʣʠʟʴʢʦ ʜʦ 

ʧʦʚʝʨʭʥʽ, ʘ ʯʘʩʪʦ ʽ ʚʠʭʦʜʷʪʴ ʥʘ ʥʝʾ [11]. 

ʅʘ ʟʥʠʞʝʥʥʷʭ ʚʦʜʦʜʽʣʽʚ, ʥʘ ʪʝʨʘʩʘʭ ʽ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʧʣʘʚ ʣʽʩʦʩʪʝ-

ʧʦʚʦʾ ʟʦʥʠ ʦʙʣʘʩʪʽ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 7 ʪʠʩ. ʛʘ ʧʦʰʠʨʝʥʽ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ˇʨʫʥʪʠ, 

ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʽʜ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʚ ʫʤʦʚʘʭ ʙʣʠʟʴʢʦʛʦ ʟʘʣʷʛʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʊʦʤʫ ʚʦʥʠ ʧʦʻʜʥʫʶʪʴ ʦʟʥʘʢʠ ʯʦʨʥʦʟʝʤʽʚ ʽ ʣʫʯʥʠʭ ˇʨʫʥʪʽʚ. ʋ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʾʭ ʧʨʦʬʽʣʶ ʩʧʦʩʪʝʨʽʛʘʻʪʝʩʷ ʦʛʣʝʻʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʦʨʥʦʟʝʤʽʚ 

ʚʦʥʠ ʙʽʣʴʰ ʛʫʤʫʩʦʚʘʥʽ ʽ ʟʚʦʣʦʞʝʥʽ. ɿʘ ʨʦʜʶʯʽʩʪʶ ʾʭ ʧʨʠʨʽʚʥʶʶʪʴ ʜʦ ʯʦʨʥʦʟʝ-

ʤʽʚ. ʅʘ ʥʠʭ ʟ ʫʩʧʽʭʦʤ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʚʩʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ, 

ʥʘʩʘʤʧʝʨʝʜ ʦʚʦʯʝʚʽ, ʩʪʚʦʨʶʚʘʪʠ ʢʫʣʴʪʫʨʥʽ ʧʘʩʦʚʠʱʘ ʽ ʩʽʥʦʢʦʩʠ [11]. ʃʫʯʥʽ, ʣʫ-

ʯʥʦ-ʙʦʣʦʪʥʽ ʽ, ʦʩʦʙʣʠʚʦ, ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ˇʨʫʥʪʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʦʪʝʥʮʽʡʥʫ 

ʧʨʠʨʦʜʥʫ ʨʦʜʶʯʽʩʪʴ ʽ ʾʭ ʟ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʝʚʠʭ 

ʪʘ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʇʝʨʝʨʘʭʦʚʘʥʽ ʪʠʧʠ ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʛʦʩʧʦʜʘʨʩʪʚʦ ʇʦʚʯʘʥ-

ʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʘʣʝ ʱʝ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʻ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘ ˇʨʫʥʪʠ ʪʝʨʠʪʦʨʽʾ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘʩʚʽʜʯʫʻ ʘʢʪʠʚʽʟʘʮʽʶ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʢʽʚ 

ʨʦʢʽʚ ʧʨʦʮʝʩʽʚ ʝʨʦʟʽʡʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʣʽʩʦʩʪʝʧʦʚʠʭ ˇʨʫʥʪʽʚ [10]. 

ʇʝʨʰʦʦʩʥʦʚʦʶ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʻ ʝʨʦʟʽʷ, ʷʢʘ ʟʫ-

ʤʦʚʣʝʥʘ ʪʨʠʚʘʣʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ˇʨʫʥʪʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮ-

ʪʚʽ ʟ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʊʘʢʘ ʜʝʛʨʘʜʘʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʝʨʦʟʽʡʥʘ. ʅʝʛʘʪʠʚʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʝʨʦʟʽʡʥʦʾ ʜʝ-

ʛʨʘʜʘʮʽʾ, ʦʭʦʧʣʶʶʪʴ, ʢʨʽʤ ʧʨʦʮʝʩʽʚ ʜʝʛʨʘʜʘʮʽʾ ʬʽʟʠʯʥʠʭ, ʪʘʢʦʞ ʜʝʛʨʘʜʘʮʽʶ ʭʽ-

ʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ [1]. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʘʩʰʪʘʙʥʝ ʦʙʨʦʙʣʝʥʥʷ ˇʨʫʥʪʫ, 

ʡʦʛʦ ʥʘʜʤʽʨʥʝ ʨʫʡʥʫʚʘʥʥʷ ʡ ʚʥʝʩʝʥʥʷ ʨʽʟʥʠʭ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʧʨʠʚʝʣʦ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʦʛʽʨʰʝʥʥʷ ʘʛʨʦʭʽʤʽʯʥʠʭ ʚʣʘ-

ʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ [1].  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʛʫʤʫʩʫ ʻ ʩʝʨʝʜʥʽʤ (4-6%), ʟʙʘʛʘʯʝʥʽʩʪʴ ʛʫ-

ʤʫʩʫ ʻ ʩʝʨʝʜʥʷ (8-11%), ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʜʽʣʝʥ-

ʥʷ ʉʆ2 ʥʠʟʴʢʘ (<5%). ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʫʤʫʩ, ʷʢ 

ʽ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʩʦʢʠʭ 

ʽ ʜʫʞʝ ʚʠʩʦʢʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɼʫʞʝ ʯʘʩʪʦ ˇʨʫʥʪʠ ʪʠʤ ʢʨʘʱʝ ʨʝʘʛʫ-

ʶʪʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʠʤ ʙʽʣʴʰʝ ʚ ʥʠʭ ʛʫʤʫʩʫ. ɻʫʤʫʩ 

ʩʧʨʠʷʻ ʧʦʛʣʠʥʘʥʥʶ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʯʝʨʝʟ ʢʣʽʪʠʥʥʽ ʦʙʦʣʦʥʢʠ ʢʦʨʝʥʽʚ. ʇʨʠ 

ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ ʨʦʩʣʠʥʘ ʤʦʞʝ ʾʭ ʧʦʛʣʠʥʘʪʠ ʙʽʣʴʰʝ, ʯʠʤ ʙʝʟ ʥʴʦʛʦ. ʎʽʣʢʦʤ ʡʤʦ-

ʚʽʨʥʦ, ʱʦ ʛʫʤʫʩ ʟʙʽʣʴʰʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʢʣʽʪʠʥ ʜʣʷ ʽʦʥʽʚ. 
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ʋ ʣʽʩʦʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʘʭ ʟ ʧʦʯʘʪʢʦʤ ʦʙʨʦʙʽʪʢʫ ʮʽʣʠʥʥʦʛʦ ˇʨʫʥʪʫ ʧʦʯʠ-

ʥʘʻ ʟʤʽʥʶʚʘʪʠʩʷ ʭʘʨʘʢʪʝʨ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ. ˆʨʫʥʪ ʧʝʨʝʭʦʜʠʪʴ ʟ ʧʨʠʨʦʜʥʦʾ ʜʦ 

ʢʫʣʴʪʫʨʥʦʾ ʬʘʟʠ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʮʝʩʫ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ. ʉʫʪʴ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʛʦ ʛʫʤʫʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, 

ʷʢʠʡ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ, ʩʧʨʠʷ-

ʪʣʠʚʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʩʢʣʘʜ, ʦʧʪʠʤʘʣʴʥʠʡ ʧʦʞʠʚʥʠʡ, ʪʝʧʣʦʚʠʡ, ʚʦʜʥʠʡ ʽ ʧʦʚʽʪ-

ʨʷʥʠʡ ʨʝʞʠʤʠ [8]. 

ʉʴʦʛʦʜʥʽ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʪʘʢʽ 

ʦʩʥʦʚʥʽ ʚʠʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʩʝʣʠʪʝʙʥʝ (ʧʦʩʝʣʝʥʩʴʢʝ), ʘʛʨʘʨʥʝ 

(ʧʘʩʪʦʨʘʣʴʥʝ), ʣʽʩʦʝʢʩʧʣʫʘʪʘʮʽʡʥʝ, ʙʝʣʽʛʝʨʘʪʠʚʥʝ (ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ), ʪʨʘʥ-

ʩʧʦʨʪʥʝ, ʨʝʢʨʝʘʮʽʡʥʝ. ɸʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʦʚôʷʟʘʥʝ ʪʘʢʦʞ ʽʟ 

ʨʝʢʨʝʘʮʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʨʘʥʩʢʦʨʜʦʥ-

ʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʢʨʘʾʥ ɭʚʨʦʧʠ [11]. 

ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʯʥʦ ʧʦ-

ʩʠʣʶʻʪʴʩʷ ʨʦʣʴ ʙʽʦʣʦʛʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʭ ʙʦ̔ʨʝʩʫʨʩʽʚ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʋ ʨʝʛʽʦʥʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʪʦʨʬ ʪʘ ʟʝʣʝʥʽ ʜʦʙʨʠʚʘ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʩʠʜʝʨʘʣʴʥʽ ʢʫʣʴʪʫʨʠ (ʛʽ-

ʨʯʠʮʷ ʙʽʣʘ, ʩʫʨʽʧʢʘ, ʨʝʜʴʢʘ ʦʣʽʡʥʘ, ʨʽʧʘʢ ʦʟʠʤʠʡ ʪʘ ʷʨʠʡ). ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘ-

ʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʥʝʨʘ-

ʣʴʥʠʭ ʜʦʙʨʠʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ [11]: 1) ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʥʘʩʣʽʜʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʢʫʣʴ-

ʪʫʨ; 2) ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ˇʨʫʥʪʽ ʘʟʦʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʚ ʘʤʽʜʥʽʡ ʪʘ ʘʤʦʥʽʡʥʠʭ ʬʦʨʤʘʭ ʽ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʩʪʨʦʢʠ ʾʭ ʚʥʝ-

ʩʝʥʥʷ ʟʽ ʩʪʨʦʢʘʤʠ ʚʠʩʽʚʘʥʥʷ ʢʫʣʴʪʫʨ; 3) ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʦʚʠʭ ʩʠʩʪʝʤ ʧʦʚʝʨʭʥʝʚʠʤʠ ʩʪʦʢʘʤʠ ʟ ʧʦʣʽʚ ʩʣʽʜ 

ʟʙʝʨʽʛʘʪʠ ʜʦʙʨʠʚʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʰʪʦʚʘʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ (ʫ ʨʘʟʽ ʥʝʤʦʞʣʠ-

ʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʟʙʝʨʝʞʝʥʥʷ ʤʽʥʜʦʙʨʠʚ ʥʘ ʧʦʣʷʭ) ʪʘ ʩʪʚʦ-

ʨʠʪʠ ʬʽʪʦʙʘʨôʻʨʠ, ʷʢʽ ʨʝʛʫʣʶʚʘʪʠʤʫʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʽ ʟʤʠʚ ʟ ʧʦʣʽʚ; 4) ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʪʠʬʽʢʦʚʘʥʽ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʪʘ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʽ ʤʽʥʝ-

ʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. 

ɺʠʩʥʦʚʢʠ. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠ-

ʚʫ ʇʦʚʯʘʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʧʦʣʷʛʘʶʪʴ ʫ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʨʝʣʴʻʬʫ, ʢʣʽʤʘʪʫ, ʛʽʜʨʦ-

ʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ. ʆʩʢʽʣʴʢʠ ʪʝʨʠʪʦʨʽʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʥʘ ʧʽʚʜʥʽ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ 

ʣʝʞʠʪʴ ʤʽʞ ʨʽʯʢʘʤʠ ʉʪʠʨ ʪʘ ɯʢʚʘ, ʪʦ ʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʫ ʪʫʪ ʜʦʚʦʣʽ ʩʚʦ-

ʻʨʽʜʥʽ. ʋ ˇʨʫʥʪʘʭ ʧʨʠʪʝʨʘʩʥʦʾ ʟʘʧʣʘʚʠ ʩʪʚʦʨʶʶʪʴʩʷ ʘʥʘʝʨʦʙʥʽ ʫʤʦʚʠ, ʥʘʛʨʦʤʘ-

ʜʞʫʻʪʴʩʷ ʙʫʨʠʡ ʟʘʣʽʟʥʷʢ (F2O3 Ā ʅ2ʆ). ɺ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʮʽʻʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚʠ 

ʥʘʛʨʦʤʘʜʞʫʶʪʴʩʷ ʢʘʨʙʦʥʘʪʠ. ʂʨʽʤ ʩʦʣʝʡ, ʷʢʽ ʟʙʘʛʘʯʫʶʪʴ ˇʨʫʥʪ ʥʘ ʧʦʞʠʚʥʽ ʨʝ-

ʯʦʚʠʥʠ, ʟ ˇʨʫʥʪʦʚʠʤʠ ʽ ʧʽʜˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ ʥʘʜʭʦʜʷʪʴ ʽʥʰʽ ʩʧʦʣʫʢʠ. ʅʘʧʨʠ-
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ʢʣʘʜ, ʷʢʱʦ ʚʦʜʦʟʙʽʨʥʠʡ ʙʘʩʝʡʥ ʚʢʨʠʪʠʡ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦ ʚ ʧʨʠʪʝʨʘ-

ʩʥʫ ʟʘʧʣʘʚʫ ʟ ʚʦʜʦʶ ʧʦʪʨʘʧʣʷʻ ʙʘʛʘʪʦ ʚʫʛʣʝʢʠʩʣʦʛʦ ʢʘʣʴʮʽʶ ʉʘ(ʅʉʆ3)2, ʘ ʚ ʟʘ-

ʣʽʩʝʥʠʭ ʤʽʩʮʝʚʦʩʪʷʭ ï ʢʨʝʤʥʝʟʝʤʫ. ʗʢʱʦ ʜʦ ʧʨʠʪʝʨʘʩʥʦʾ ʟʘʧʣʘʚʠ ʙʣʠʟʴʢʦ ʧʨʠ-

ʣʷʛʘʶʪʴ ʣʫʢʠ ʟ ʩʠʣʴʥʦ ʨʦʟʚʠʥʝʥʠʤ ʛʣʝʡʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʪʦ ʟ ʧʽʜˇʨʫʥʪʦʚʦʶ ʚʦ-

ʜʦʶ ʚ ʧʨʠʪʝʨʘʩʥʫ ʟʘʧʣʘʚʫ ʥʘʜʭʦʜʠʪʴ ʘʧʦʢʨʝʥʘʪ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ. ʋ ʨʘʡʦ-

ʥʘʭ ʟʘʩʦʣʝʥʥʷ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ (ʦʙʣʘʩʪʴ ʟʤʽʰʘʥʦʾ ʤʦʨʝʥʠ) ʫ ʧʨʠʪʝʨʘʩʥʫ ʟʘʧʣʘʚʫ 

ʥʘʜʭʦʜʠʪʴ ʙʘʛʘʪʦ ʣʝʛʢʦʨʦʟʯʠʥʥʠʭ ʭʣʦʨʠʩʪʠʭ ʽ ʩʽʨʯʘʥʦʢʠʩʣʠʭ ʩʦʣʝʡ.  

ʇʨʦʚʝʜʝʥʠʡ ʤʦʨʬʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʤʽʱʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʯʽʪʢʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʧʝʚʥʠʤ ʛʝʦʛʨʘʬʽʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ. ʋ ʤʝʞʘʭ ʪʝʨʠʪʦ-

ʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʨʠʪʦʾ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʫʪʚʦʨʠʣʠʩʷ ˇʨʫʥʪʠ, ʚʣʘʩʪʠʚʽ 

ʜʣʷ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ: ʯʦʨʥʦʟʝʤʠ, ʣʫʯʥʽ ʽ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦ-

ʣʝʥʽ, ʪʘ ʩʽʨʽ ʣʽʩʦʩʪʝʧʦʚʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ. ʆʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʘʛʨʦʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʟʘʙʝʟʧʝʯʠʣʠ ʫʤʦʚʠ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦ-

ʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ˇʨʫʥʪʽ, ʞʠʪʪʷ ʡ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦ-

ʬʣʦʨʠ, ʬʘʫʥʠ ʡ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʨʦʩʣʠʥ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʮʽ ʧʘʨʘʤʝʪʨʠ ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʡʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʾ ʡ ʦʨʛʘʥʯ̔ʥʦʾ ʯʘʩʪʠʥʠ. 

ʅʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ: 

Å ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʛʫʙʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ˇʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ; 

Å ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ; 

Å ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʧʝʩʪʠʮʠʜʘʤʠ, ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ, ʨʘʜʽʦʥʫʢʣʜ̔ʘʤʠ. 
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Summary 

Fesyuk V.O., Kononyuk V.P. Features of the Modern State of Soil Cover 

Povchansôka Hills. 

Aim. Analyze the condition of the soil cover Povchansôka hills, features of its development 

and use. Methods. In the course of conducting research have used such methods as: comparative 

geographical method of stationary research profile method, the method of the keys, soil-

geochemical, morphological method, aerospace method, laboratory experimental methods, system 

analysis; methods of formalization, posing hypotheses; empirical, map and other graphic tech-

niques, methods of processing of statistical data, information techniques, methods of forecasting. 

The results. Features of soil cover height directly depend on its between the rivers the landscape in 

the central part of which is hilly terrain high-beam ravine erosion, denudation of hills that made up 

Quaternary and Neogene sediments. Placement of soil cover the territory of research clearly sub-

ordinated to certain geographical laws. Within the forest-steppe zone covered by loess loam, 

formed soils characteristic of the steppe zone: black type, ashed, deep, shallow soils, meadow and 

meadow-black, and gray, dark gray, light gray forest-steppe soils ashed. Conclusions. Physical-

geographical prerequisites for the formation of soil cover Povchansôka hills consist in the close co-

operation of the relief, climate, hydrological features and vegetative cover the territory as the terri-

tory of the research is the forest-steppe area and is located to the South of Rivne region and lies be-

tween the rivers Stir and Čkva, and the conditions of the formation of the soil here is quite peculiar. 

Conducted a morphogenetic analysis of the main types of soils in the territory of the study 

showed that the placement of soil cover the territory of research clearly subordinated to certain ge-

ographical laws. Within the study area covered by loess loam, formed soils are inherent for the for-

est-steppe zone: black pratensis and lucky black earth, black ash, and gray forest-steppe chernozem 

soils. Optimal parameters of agrochemical properties of soils provided conditions for the accumu-

lation of a sufficient number of microelements in soil, investigated the life and development of the 

ground flora, fauna and the root systems of plants. To a large extent these options depend on the 

genetic characteristics of the soil, the quantitative and qualitative composition of its mineral and 

organic parts. 

Key words: soil degradation, Povchansǋka upland, ground profile, erosion processes, land use. 

 

 

ʋɼʂ 502.332 

DOI: doi.org/10.5281/zenodo.1218330 

ʄʦʣʴʯʘʢ ʗ.ʆ., ʄʠʩʢʦʚʝʮʴ ɯ.ʗ., ʄʠʩʢʦʚʝʮʴ ʆ.ɯ.
1
 

 

ʇʈʀʈʆɼʅʆ-ɽʂʆʃʆɻɯʏʅʀʁ ʉʊɸʅ ɺʆʃʀʅɯ 
 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʜʽ-

ʣʝʥʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫ-

                                                 

É ʄʦʣʴʯʘʢ ʗ.ʆ., ʄʠʩʢʦʚʝʮʴ ɯ.ʗ., ʄʠʩʢʦʚʝʮʴ ʆ.ɯ., 2018. 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

Article Info:  Received: April 10, 2018;  

Final revision: April 21, 2018; Accepted: April 25, 2018. 
 



Scientific Notes of Sumy State Pedagogical University. Geographical Sciences. ï 2018. ï Issue 9 

57 

ʘʣʴʥʠʭ ʧʠʪʘʥʴ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʦʚʢʽʣʣʷ. ʈʦʟʛʣʷʥʫʪʦ ʟʘʧʣʘʥʦʚʘʥʽ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʚʽʜʥʦʩʥʦ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʛʨʘʤʠ çɽʢʦʣʦʛʽʷ 2016-2020è 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɯʥʪʝʥʩʠʚʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ɺʦʣʠʥʽ ʧʦʯʘʣʠʩʴ ʫ 60-ʭ ʨʦʢʘʭ ʽ ʚʠ-

ʟʥʘʯʘʣʠʩʴ ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʦʩʫʰʝʥʥʷ, ʝʢʩʪʝʥʩʠ-

ʚʥʠʤ ʚʝʜʝʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʧʣʦʱ ʣʽʩʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦ-

ʨʫʜ, ʾʭ ʥʝʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʙʫʜʝ ʨʝʟʫʣʴʪʘʪʦʤ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʛʽʦʥ, ʝʢʦʣʦʛʽʷ, ʟʘʙʨʫʜʥʝʥʥʷ, ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʨʦʜʦʦ-

ʭʦʨʦʥʥʽ ʟʘʭʦʜʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʧʝʮʠʬʽʢʦʶ ʨʝʛʽʦʥʫ ʻ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʨʦʩʪʦ-

ʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽ-

ʘʣʫ. ɺ ʦʙʣʘʩʥʦʤʫ ʪʘ ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʘʭ ʦʙʣʘʩʪʽ ʽʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʣʦʢʘʣʴʥʠʭ ʝʢʦ-

ʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʤʽʩʮʝʚʠʭ 

ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʦ-

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ɺʦʣʠʥʽ. ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʡʦʛʦ ʧʦʛʽʨʰʝʥʥʷ. ɿʘʧʨʦ-

ʧʦʥʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʽʚ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ: ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ, ʦʧʨʘʮʁ -

ʚʘʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʛʨʘʬʽʯʥʠʡ, ʤʘʪʝʤʘʪʠʯʥʠʡ, ʧʦʨʽʚʥʷʣʥɹʦ-

ʛʝʦʛʨʘʬʽʯʥʠʡ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ 

ʪʝʦʨʽʾ ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʘ ʪʘ ʩʫʤʽʞʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. ɺʠʭʽʜʥʠʤʠ ʤʘʪʝʨʽʘ-

ʣʘʤʠ ʻ ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ɺʦʣʠʥʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʟ ʛʽʜ-

ʨʦʤʝʪʝʦʨʦʣʦʛʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʜʝʨ-

ʞʘʜʤʽʥʽʩʪʨʘʮʽʾ, ɺʦʣʠʥʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ (ʩʪʘʪʠʩʪʠʯʥʽ ʟʙʽʨʥʠʢʠ), 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʋʢʨʅɼɻʄɯ), ʤʦʥʦʛʨʘʬʽʾ, ʩʪʘʪʪʽ 

ʪʘ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ. 

 ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʛʘʣʴʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʧʠʪʘʥʥʷ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ɺʦʣʠʥʽ ʨʦʟʛʣʷʜʘʣʠʩʷ ʚ ʨʦʙʦʪʘʭ ɸʥʜ-

ʨʦʱʫʢʘ ɯ.ɺ., ɸʣʝʢʩʝʻʚʩʴʢʦʛʦ ɺ.ɭ., ʂʣʠʤʝʥʢʘ ʄ.ɯ., ʂʦʚʘʣʝʥʢʘ ʇ.ɯ., ʂʦʚʘʣʴʯʫʢʘ 

ɯ.ʇ., ʃʽʧʠʯ ʃ.ɻ.. ʄʦʣʴʯʘʢʘ ʗ.ʆ., ʄʠʩʢʦʚʝʮʴ ɯ.ʗ., ʅʘʩʜ̒ʢʽʥʘ ɯ.ʖ., ʈʷʙʮʝʚʦʾ ɻ.ʇ., 

ʎʚ̒ʪʢʦʚʦʾ ʆ.ɺ., ʌʝʩʶʢʘ ɺ.ʆ., ʗʮʠʢʘ ɸ.ɺ. ʪʘ ʽʥ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʡʤʝʥʰ 

ʝʢʦʣʦʛʽʯʥʦ ʥʘʧʨʫʞʝʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ɺʦ-

ʣʠʥʽ ʜʦʚʦʣʽ ʚʠʛʽʜʥʝ. ʆʙʣʘʩʪʴ ʥʘʣʝʞʠʪʴ ʜʦ ʨʝʛʽʦʥʽʚ ʽʟ ʚʽʜʥʦʩʥʦ ʟʙʝʨʝʞʝʥʠʤʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʛʝʦʩʠʩʪʝʤʘʤʠ), ʭʦʯʘ ʧʨʦʩʪʝʞʫʶʪʴ 

ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʾʭ ʦʩʚʦʻʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʦʙʣʘʩʪʽ.  
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 ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟʤʽ-

ʥʶʚʘʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɯʥʪʝʥʩʠʚʥʽ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʾʭ ʧʦʯʘʣʠʩʴ ʫ 60-ʭ ʨʦʢʘʭ ʽ ʚʠʟʥʘʯʘʣʠʩʴ ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦ-

ʩʪʽ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʦʩʫʰʝʥʥʷʤ ʧʦʣʽʩʴʢʠʭ ʟʝʤʝʣʴ, ʝʢʩʪʝʥʩʠʚʥʠʤ ʚʝʜʝʥʥʷʤ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʤʝʥʰʝʥʥʷʤ ʧʣʦʱ ʣʽʩʫ. ʇʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ ʤʽʢʨʦʢʣʽ-

ʤʘʪʫ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ, ʾʭ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʪʘ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʩʢʣʘʜʫ [1]. 

ɿʘ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʦʙʣʘʩʪʴ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʟʦʥʠ: ʧʽʚʥʽʯʥʦʧʦʣʽʩʴʢʫ, 

ʧʽʚʜʝʥʥʦʧʦʣʽʩʴʢʫ ʽ ʣʽʩʦʩʪʝʧʦʚʫ. ʅʘ ʪʝʨʝʥʘʭ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʯʪ̔ʢʦ ʚʠʜʽʣʷʶʪʴ 

ʜʚʘ ʚʠʜʠ ʣʘʥʜʰʘʬʪʽʚ ï ʧʦʣʽʩʴʢʠʡ ʽ ʣʽʩʦʩʪʝʧʦʚʠʡ. ɼʣʷ ʧʦʣʽʩʴʢʠʭ ʣʘʥʜʰʘʬʪʥʠʭ 

ʨʘʡʦʥʽʚ ʭʘʨʘʢʪʝʨʥʽ ʚʝʣʠʢʘ ʣʽʩʠʩʪʽʩʪʴ, ʟʘʙʦʣʦʯʝʥʽʩʪʴ, ʧʝʨʝʚʘʞʘʥʥʷ ʤʘʣʦʨʦʜʶʯʠʭ 

ˇʨʫʥʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʧʣʘʚʥʠʭ ʽ ʢʘʨʩʪʦʚʠʭ ʦʟʝʨ. ɼʣʷ ʣʽʩʦʩʪʝʧʦ-

ʚʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ ʚʣʘʩʪʠʚʠʡ ʜʦʣʠʥʥʦ-ʛʨʷʜʦʚʠʡ ʨʝʣʴʻʬ, ʫʩʢʣʘʜʥʝʥʠʡ 

ʷʨʫʞʥʦ-ʙʘʣʦʯʥʠʤʠ ʡ ʢʘʨʩʪʦʚʠʤʠ ʬʦʨʤʘʤʠ ʽʟ ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʣʦʛʫʤʫʩʥʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ. 

ʏʝʨʝʟ ʪʝʨʠʪʦʨʽʶ ʦʙʣʘʩʪʽ ʧʨʦʭʦʜʠʪʴ ʯʘʩʪʠʥʘ ɻʦʣʦʚʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʦ-

ʜʦʜʽʣʫ, ʷʢʠʡ ʨʦʟʜʽʣʷʻ ʙʘʩʝʡʥʠ ʏʦʨʥʦʛʦ ʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʽʚ. 

 ʂʣʽʤʘʪ ʦʙʣʘʩʪʽ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ: ʟʠʤʘ ʤôʷʢʘ, ʽʟ ʥʝʩʪʽʡʢʠʤʠ ʤʦʨʦ-

ʟʘʤʠ; ʣʽʪʦ ʪʝʧʣʝ, ʥʝʞʘʨʢʝ; ʚʝʩʥʘ ʪʘ ʦʩʽʥʴ ï ʟʘʪʷʞʥʽ ʟʽ ʟʥʘʯʥʠʤʠ ʦʧʘʜʘʤʠ. ʈʽʯʥʽ 

ʩʫʤʠ ʦʧʘʜʽʚ ʩʢʣʘʜʘʶʪʴ 600-650 ʤʤ. 

 ʄʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ 

ʥʘʜʨʘʭ 18 ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʩʝʨʝʜ ʷʢʠʭ 12 ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʨʠʩʥʠʭ ʢʦʧʘ-

ʣʠʥ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʚʫʛʽʣʣʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʪʦʨʬ, ʛʝʨʤʘʥʽʡ, ʧʽ-

ʩʦʢ ʩʢʣʷʥʠʡ, ʧʽʜʟʝʤʥʽ ʧʨʽʩʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ, ʪʦʨʬôʷʥʘ ʛʨʷʟʴ, ʩʠʨʦʚʠʥʘ ʮʝ-

ʤʝʥʪʥʘ ʽ ʬʦʩʬʦʨʠʪʠ) [3]. 

ʇʦʢʣʘʜʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʃʦʢʘʯʠʥʩʴʢʠʤ ʨʦʜʦʚʠʱʝʤ, ʟʘʧʘʩʠ 

ʷʢʦʛʦ ʩʪʘʥʦʚʣʷʪʴ 7,8 ʤʣʨʜ. ʤ
3
, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʙʣʘʩʪʽ ʫ ʛʘʟʽ ʡ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠ-

ʪʠ ʽʤʧʦʨʪʥʽ ʧʦʩʪʘʚʢʠ ʮʽʻʾ ʩʠʨʦʚʠʥʠ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʽ ʨʦʟʚʽʜʘʥʝ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʝ ʚ ʋʢʨʘʾʥʽ ʨʦʜʦʚʠʱʝ ʩʘ-

ʤʦʨʦʜʥʦʾ ʤʽʜʽ çɾʠʨʠʯʽè, ʧʨʦʛʥʦʟʥʽ ʟʘʧʘʩʠ ʷʢʦʛʦ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰʝ 7 ʤʣʨʜ. ʪ. ʋ 

ʧ̔ ʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʚʠʷʚʣʝʥʽ ʪʘʢʦʞ ʨʦʜʦʚʠʱʘ ʬʦʩʬʦʨʠʪʽʚ [4]. 

ɺʦʣʠʥʴ ï ʢʨʘʡ ʫʥʽʢʘʣʴʥʦʾ ʧʨʠʨʦʜʠ, ʣʽʢʫʚʘʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʩʘʤʦʙʫʪ-

ʥʴʦʛʦ ʥʘʨʦʜʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʽ ʚʝʣʠʢʦʾ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɿʘ ʥʘʷʚʥʦ-

ʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʛʦ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʽ ʜʦʙʨʝ ʟʙʝʨʝʛʣʠ ʨʝʢʨʝʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ, ʦʙʣʘʩʪʴ ʥʘʣʝʞʠʪʴ ʜʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʦʾ ʛʘʣʫʟʽ [5]. 

ɹʘʛʘʪʘ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʘ ʩʧʘʜʱʠʥʘ, ʦʟʝʨʘ, ʨʽʯʢʠ, ʣʽʩʠ ʟ ʮʽʣʶʱʠʤʠ ʜʠʢʦ-

ʨʦʩʣʠʤʠ ʷʛʦʜʘʤʠ ʪʘ ʛʨʠʙʘʤʠ, ʣʽʢʫʚʘʣʴʥʽ ʪʦʨʬôʷʥʽ ʛʨʷʟʽ, ʜʞʝʨʝʣʴʥʽ ʣʽʢʫʚʘʣʴʥʽ 
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ʚʦʜʠ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ, ʤʠʩʣʠʚʩʪʚʦ, ʨʠʙʘʣʴʩʪʚʦ ʩʪʚʦʨʶʶʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʜʫ-

ʤʦʚʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʦʛʦ, ʢʫʣʴʪʫʨʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʛʦ, ʤʠʩʣʠʚʩʴʢʦʛʦ, ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʽʥh ʠʭ ʚʠʜʽʚ ʪʫʨʠʟʤʫ. 

 ɺʦʣʠʥʴ ʙʘʛʘʪʘ ʨʽʯʢʘʤʠ ʪʘ ʦʟʝʨʘʤʠ. ɰʾ ʨʽʯʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʙʘʩʝʡʥʫ ʇʨʠʧôʷʪʽ 

ʽ ʯʘʩʪʢʦʚʦ-ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ. ɻʫʩʪʦʪʘ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʪʫʪ ʫ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʘ, 

ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʋʢʨʘʾʥʽ. ʆʩʥʦʚʫ ʾʾ ʩʪʘʥʦʚʣʷʪʴ ʇʨʠʧôʷʪʴ, ʉʪʠʨ, ʉʪʦʭʽʜ, ʊʫ-

ʨʽ̫, ɺʠʞʽʚʢʘ, ʧʨʠʪʦʢʠ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʽʥʰʽ. ɺ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 137 ʨʽʯʦʢ ʪʘ 

225 ʦʟʝʨ. ʅʘʡʙʽʣʴʰʽ ʽ ʥʘʡʤʘʣʴʦʚʥʠʯʽʰʽ ʦʟʝʨʘ ï ʉʚʽʪʷʟʴ, ʇʫʣʝʤʝʮʴʢʝ, ʊʫʨʩʴʢʝ, 

ʃʶʮʝʤʽʨ, ʇʝʨʝʤʫʪ, ʆʨʽʭʦʚʝ, ɺʦʣʷʥʩʴʢʝ, ɹʽʣʝ, ʃʶʙʷʟʴ [5]. 

 ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʟʘ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʦʩʽʜʘʻ 23 ʤʽʩʮʝ ʚ ʢʨʘʾʥʽ, ʟʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ï 19. ʎʽ ʧʦʢʘʟʥʠ-

ʢʠ, ʤʦʚʣʷʚ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ɺʦʣʠʥʽ ʪʘ ʝʬʝʢʪʠ-

ʚʥʫ ʟʣʘʛʦʜʞʝʥʫ ʨʦʙʦʪʫ ɼʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʩʧʝʢʮʽʾ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʤʝʰʢʘʥʮʽʚ ʢʨʘʶ. 

 ʆʜʥʠʤ ʟ ʚʠʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ 

ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ. ɺ ʮʽʣʦʤʫ 

ʚ ʢʨʘʾʥʽ ʦʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʧʦʚʽʪʨʷ ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘ, ʘ ʥʘ ɺʦʣʠʥʽ ʧʝʨʝʚʘʞʘʶʯʘ ʯʘʩʪʠʥʘ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʧʦʥʘʜ 85%) ʧʦʪʨʘ-

ʧʣʷʻ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʡ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʚʠʛʫʥʽʚ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʷʢʠʭ ʚ 1,4-1,5 ʨʘʟ ʧʝʨʝʚʠʱʫʻ 

ʩʚʽʪʦʚʽ ʥʦʨʤʠ [3]. 

 ʆʩʥʦʚʥʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʷʢʠʤʠ ʟʘʙʨʫʜʥʶʚʘʣʦʩʷ ʧʦʚʪ̔ʨʷ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʙʫʣʠ ʦʢʩʠʜ ʚʫʛʣʝʮʶ ʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ [4]. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ 

ʤʝʪʘʥ (19,7 %), ʨʝʯʦʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʠʭ ʩʫʩʧʝʥʜʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ (22,0%) ʪʘ 

ʦʢʩʠʜ ʚʫʛʣʝʮʶ (25,0%). ɼʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʟʘ 2012-2016 ʨʨ. ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1 [3].  

 ʊʘʙʣʠʮʷ 1 

ɼʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʪʠʩ. ʪ. 

ʈʦʢʠ 

ɺʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʪʠʩ.ʪ. ʑʽʣʴʥʽʩʪʴ 

ʚʠʢʠʜʽʚ ʫ 

ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ 1 ʢʤ
2
, ʢʛ 

ʆʙʩʷʛʠ ʚʠ-

ʢʠʜʽʚ ʫ ʨʦʟ-

ʨʘʭʫʥʢʫ ʥʘ 

1 ʦʩʦʙʫ, ʢʛ 

ʆʙʩʷʛ ʚʠʢʠʜʽʚ 

ʥʘ ʦʜʠʥʠʮʶ 

ɺʈʇ, 

ʪʠʩ.ʪ/ʤʣʥ.ʛʨʥ. 
ɺʩʴʦʛʦ 

ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ 

ʧʝʨʝʩʫʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ 

2012 50,4 7,3 43,1 2500 48,5 *  

2013 48,5 6,6 41,8 2400 46,6 0,00021 

2014 45,8 4,3 41,5 2300 44,0 0,0018 

2015 42,9 4,7 38,2 2100 41,1 *  

2016 46,7 4,6 36,6 2000 38,7  

* ï ʟʥʘʯʝʥʥʷ ɺʈʇ ʪʘ ʚʠʢʠʜʠ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʦʙʣʩʪʘʪʫʧʨʘʚʣʽʥʥʷ ʥʝ ʥʘʜʘʣʦ. 
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ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʙʫʣʠ ʇɸʊ çɻʥʽʜʘʚʩʴʢʠʡ ʮʫʢʨʦʚʠʡ ʟʘʚʦʜè, 

ʊʟʆɺ çɿʘʭʽʜʥʘ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʘ ʛʨʫʧʘè ʪʘ ɼʇ ʄʆʋ ʃʈɿ çʄʦʪʦʨè, ʥʘ ʷʢʽ ʧʨʠ-

ʧʘʜʘʣʦ 60,6% ʚʠʢʠʜʽʚ ʫ ʤʽʩʪʽ ʃʫʮʴʢʫ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚ ʘʪ-

ʤʦʩʬʝʨʫ ʧʦʪʨʘʧʠʣʦ 167,0 ʪʠʩ. ʪ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʷʢʠʡ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ. ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʙʽ-

ʦʨʽʟʥʦʤʘʥʽʪʪʷ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ ï ʚʽʜ ʧʨʷʤʦʾ ʥʝʛʘʡʥʦʾ ʟʘʛʨʦʟʠ ʜʦ ʧʦʚʽʣʴʥʦʛʦ ʧʦ-

ʩʪʫʧʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ. ʇʦʩʪʽʡʥʽ 

ʘʪʤʦʩʬʝʨʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ. ɼʦʚʝʜʝʥʦ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷʤ ʭʨʦʥʽʯʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʟʦʢʨʝʤʘ, ʪʘʢʠʭ, ʷʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʨʘʢ ʣʝʛʝʥʽʚ ʪʦʱʦ [1]. 

ʋ 2016 ʨʦʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʈʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʛʨʘʤʠ çɽʢʦʣʦʛʽʷ 

2016-2020è ʟʘʧʣʘʥʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ ʜʝʩʷʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʩʫʤʫ 759,06 ʪʠʩ. ʛʨʥ. (ʚʣʘʩʥʽ ʢʦʰʪʠ ʧʽʜʧʨʠ-

ʻʤʩʪʚ), ʘ ʩʘʤʝ [4]: 

- ʧʨʦʚʝʜʝʥʦ ʨʝʞʠʤʥʦ-ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʧʘʣʴʥʠʢʘʭ ʢʦʪʝʣʴʥʽ ʪʘ ʫ 

ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ, ʤʦʜʝʨʥʽʟʦʚʘʥʦ ʢʦʪʝʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ɼʇ çɸʉɿ ˉ 1è, ɸʊ 

çɸʂ ñɹʦʛʜʘʥ ʄʦʪʦʨʩòè ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 242,36 ʪʠʩ. ʛʨʥ.;  

 - ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʘʣʴʚʘʥʽʯʥʦʾ ʜʽʣʴʥʠʮʽ ʪʘ ʧʨʦʚʝʜʝʥʦ ʤʦ-

ʜʝʨʥʽʟʘʮʽʶ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ɼʇ ʃʈɿ çʄʦʪʦʨè ʥʘ ʩʫʤʫ 317,2 ʪʠʩ. ʛʨʥ.; 

- ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʧʠʣʦʛʘʟʦʦʯʠʩʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʠʭ ʙʫʥʢʝʨʽʚ ʇɸʊ çʊʝ-

ʨʝʤʥʦ ʍʣʽʙè ʥʘ ʩʫʤʫ 16,5 ʪʠʩ. ʛʨʥ.; 

 - ʧʨʦʚʝʜʝʥʦ ʨʝʞʠʤʥʦ-ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʢʦʪʣʦʘʛʨʝʛʘʪʘʭ ɼʂʇ 

çʃʫʮʴʢʪʝʧʣʦè ʥʘ ʩʫʤʫ 78,0 ʪʠʩ. ʛʨʥ.; 

 - ʧʨʠʜʙʘʥʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʤʽʨʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪ-

ʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʇɸʊ çʉʂʌ ʋʢʨʘʾʥʘè ʥʘ ʩʫʤʫ 30,0 ʪʠʩ. ʛʨʥ.; 

 - ʧʨʦʚʝʜʝʥʦ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʃʫʮʴʢʦʛʦ ʤʽʩʮʷ ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɼʇ çʋʢʨʩ-

ʧʠʨʪè ʥʘ ʩʫʤʫ 47,0 ʪʠʩ. ʛʨʥ. ʪʘ ʽʥ. 

 ɺ ʫʤʦʚʘʭ ʨʦʟʰʠʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʥ-

ʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚʽʜ ʚʠʩʥʘʞʝʥʥʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ [5]. 

ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʷʢʩ̔ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ 

ʦʨʛʘʥʟ̔ʘʮʽʾ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʧʨʦʤʠʩʣʦʚʦʩʪ,̔ ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʚʽʜʧʦ-

ʚʽʜʥʦ 83  ̔13%. ʂʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʶʪʴ ʜʦʩʠʪʴ ʟʥʘʯʥʠʡ ʘʥʪʨʦʧʦ-

ʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʚʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʙʣʘʩʪʽ. ɺʩʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʧʨʠ ʾʾ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʣ̔ʴʢʠ ʚ ʮʡ̔ ʛʘʣʫʟ:̔ ʪʫʪ ʬʦʨʤʫʻʪʴʩʷ 91% ʟʘʛʘʣʴ-

ʥʦʦʙʣʘʩʥʦʛʦ ʦʙ'ʻʤʫ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʦʢʚ̔.  
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 ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʚʦʜ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʯʠɦ ʝʥʥʷ 

ʯʠ ʾʭ ʥʝʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʦʯʠʱʝʥʠʤʠ ʩʪʦʢʘʤʠ ʷʢ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʪʘʢ ʽ ʧ̔ʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ [3]. 

ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʛʨʦʭʽʤʽʢʘʪʘʤʠ ʥʦʩʠʪʴ ʚʦʛʥʠʱʝ-

ʚʠʡ ʭʘʨʘʢʪʝʨ. ʅʘʡʙʽʣʴʰʝ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʨ̌ʫʥʪʦʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʦʩʝ-

ʨʝʜʞʝʥ ̔ʚ ʃʫʮʴʢʦʤʫ ʨʘʡʦʥʽ ʽ ʚ ʤ. ʃʫʮʴʢʫ, ʂʦʚʝʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʽ ʤ. ʂʦʚʝʣʽ, ʃʦ-

ʢʘʯʠʥʩʴʢʦʤʫ (ʩ. ɻʫʙʠʥ), ʉʪʘʨʦʚʠʞʽʚʩʴʢʦʤʫ (ʩʤʪ. ʉʪʘʨʘ ɺʠʞʽʚʢʘ) ʪʘ ɺʦʣʦʜʠʤʠʨ-

ɺʦʣʠʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ (ʤ. ʋʩʪʠʣʫʛ).  

ʇʦʤʽʯʝʥʦ, ʱʦ ʚ ʦʙʣʘʩʪʽ ʩʢʨʽʟʴ ʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʫ ʧʽ-

ʜʟʝʤʥʠʭ ʽ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜʘʭ ʧʝʩʪʠʮʠʜʽʚ, ʥʪ̔ʨʘʪʽʚ ʽ ʥʽʪʨʠʪʚ̔, ʤʽʩʮʷʤʠ ʽʦʥʽʚ ʘʤʦʥ̔ʁ , 

ʭʦʯʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʱʝ ʥʝ ʜʦʩʷʛʘʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ. 

ɺʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʝʢʦʤʝʨʝʞʽ, ʙʽʦʨʽʟ-

ʥʦʤʘʥʽʪʪʷ, ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʧʦʣʷʛʘʻ ʚ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱʽ ʜʝʛʨʘʜʦʚʘʥʠʭ, ʤʘʣʦʧ-

ʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʦ-ʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴ, ʷʢʽ ʧʦʪʨʝʙʫʁ ʪʴ ʢʦʥʩʝʨʚʘʮʽʾ. ɺ 

ʦʙʣʘʩʪʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 14,2 ʪʠʩ. ʛʘ ʩʠʣʴʥʦ ʨʦʟʤʠʪʠʭ, 20,7 ʪʠʩ. ʛʘ ï ʩʠʣʴʥʦ ʜʝ-

ʬʣʷʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ 52,5 ʪʠʩ. ʛʘ ï ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʜʝʛʨʘʜʦʚʘʥʠʭ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʱʦ ʩʢʣʘʜʘʻ 4,3% ʚʽʜ ʧʣʦʱʽ ʦʙʣʘʩʪʽ [1]. 

ʌʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʤʝʨʝʞʽ ʨʝʛʽʦʥʫ ʽʥʪʝʛʨʦʚʘʥʦ ʫ ʧʣʘʥʠ ʝʢʦʥʦʤʽ-

ʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʣʘʩʪʽ, ʰʣʷʭʦʤ ʫʟʛʦʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʙʝʨʝ-

ʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ [2]. ɺʽʜʤʽʯʝʥʝ ʧʝʨʝʜʙʘʯʝʥʦ 

ʟʦʢʨʝʤʘ ʨʝʛʽʦʥʘʣʴʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʦʛʨʘʤʦʶ çɽʢʦʣʦʛʽʷ 2016-2020è, ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣ-

ʣʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʛʽʦʥʫ [4]. 

 ʋ 2016 ʨʦʮʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʟʙʝʨʽʛʘʣʦʩʷ 50,829 ʤʣʥ. ʪ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽ-

ʜʭʦʜʽʚ. ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʭʦʜʠ ɯɯɯ ʢʣ. ʥʝʙʝʟʧʝ-

ʢʠ ï 2,048 ʤʣʥ. ʪ., ɯɯ ʢʣ. ʥʝʙʝʟʧʝʢʠ ï 35,394 ʤʣʥ. ʪ., ɯ ʢʣ. ʥʝʙʝʟʧʝʢʠ ï 13,387 

ʤʣʥ.ʪ. ʆʩʥʦʚʥʠʤʠ ʫʪʚʦʨʶʚʘʯʘʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʙʫʣʠ ʇɸʊ çʉʂʌ ʋʢʨʘʾ-

ʥʘè, ʊʟʆɺ çʂʨʦʤʙʝʨʛ ʝʥʜ ʐʫʙʝʨʪè, ʇɸʊ çɽʣʝʢʪʨʦʪʝʨʤʦʤʝʪʨʽʷè, ʇɸʊ çʅʦʚʦ-

ʚʦʣʠʥʩʴʢʠʡ ʣʠʚʘʨʥʠʡ ʟʘʚʦʜè, ʊʟʆɺ çʇʨʦʤʣʠʪè [3].  

 ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩ-

ʪʽ, ʙʫʣʘ ʧʝʨʝʜʘʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʙʠʨʘʥʥʷʤ, ʚʠʜʘ-

ʣʝʥʥʷʤ ʪʘ ʫʪʠʣʽʟʘʮʽʻʶ ʚʽʜʭʦʜʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʟʛʘʜʘʥʝ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʦʩʥʦʚʥʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʙʣʘʩʪʽ ʩʴʦʛʦʜʝʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ: 

 - ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ: 

- ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʣʘʩʪʽ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʢʦʤʫʥʘʣʴʥʠʭ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʦʰʝʥʦʩʪʽ ʢʦʤʫʥʘʣʴʥʠʭ ʪʘ ʚʽʜʦʤʯʠʭ 

ʤʝʨʝʞ ʚʦʜʦʛʦʥʽʚ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠʣʘʜʦʚʦʛʦ ʦʙʣʽʢʫ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2018. ï ɺʠʧʫʩʢ 9 

62 

ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ; ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʧʨʠʙʝʨʝʞʥʠʭ ʩʤʫʛ 

ʙʽʣʴʰʦʩʪʽ ʚʦʜʦʪʦʢʽʚ ʦʙʣʘʩʪʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʣʽʢʫ ʟʘʙʦʨʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ; ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ ʦʙʣʽʢʫ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ; 

 - ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʫ ʙʣ̔ʴʰʦʩʪʽ 

ʤʽʩʪ ʪʘ ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʽʚ ʦʙʣʘʩʪʽ; 

 - ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʜʽʶʯʠʭ ʦʙôʻʢʪʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʥʘ-

ʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ 

ʩʪʘʥʝ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ; 

 - ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʦʙʫʪʦʚʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʘ ʩʘʤʝ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʟʚʘʣʠʱ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʩʥʫʶʯʠʤ ʝʢʦʣʦʛʽʯʥʠʤ 

ʚʠʤʦʛʘʤ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʫʪʠʣʽʟʘʮʽʾ ʨʝʩʫʨʩʦʮʽʥʥʠʭ ʚʽʜʭʦʜʽʚ.  

ʃʽʪʝʨʘʪʫʨʘ 
1. ɸʥʜʨʦʱʫʢ ɯ.ɺ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʛʦ ʘʛ-
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Summary 

Ya.O. Molchak, I.Ya. Myskovets, O.I. Myskovets. Natural and Ecological 

State of Volyn. 
The purpose of the research was to carry out an analysis of the natural and ecological status 

of Volyn region. The work deals with solving the actual issues of the impact of anthropogenic loads 

on the environment, as well as the planned environmental measures regarding the regional ecologi-

cal program "Ecology 2016-2020" of Volyn region. The region belongs to regions with relatively 

preserved natural-territorial complexes. Intense transformations of the Volyn region landscapes 

began in the 1960's and were determined by the active development of industry, transport network, 

drainage, extensive introduction of agriculture and reduction of forest areas. The material and re-

source potential of the region is characterized by the presence in the bowels of 18 types of minerals 

(coal, natural gas, peat, germanium, copper, amber and others). 

Volyn area is rich in rivers and lakes, but the main pollutants of water resources by quality 

indicators are municipal economy and industry, which account for 83 and 13 percent. The main 

toxic substances that pollute the air during the operation of vehicles are carbon monoxide and ni-

trogen compounds. In addition, from stationary sources into the atmosphere was emitted 167 thou-

sand tons of carbon dioxide, which affects the environment change. The lack of the pollution control 

facilities, their inefficient work leads to contamination of surface water, as well as underground 

aquifers. In 2016, on the territory of the region 50,829 million tons of hazardous waste were stored 

which polluted the environment. The implementation of measures will result in a reduction in hu-

man impact on the environment. 

Key words: region, ecology, contamination, anthropogenic load, environmental measures. 
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ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʉʀʉʊɽʄʀ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ 

ʃʆʍɺʀʎʔʂʆɻʆ ʈɸʁʆʅʋ ʇʆʃʊɸɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʃʦʭʚʠʮʴʢʦ-

ʛʦ ʨʘʡʦʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʜʽʡʩʥʝʥʦ ʢʽʣʴʢʽʩʥʫ ʪʘ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ï ʟʘʧʦ-

ʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ, ʟʜʽʡʩʥʝʥʦ ʾʭ ʪʠʧʽʟʘʮʽʶ. ʉʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝʤʫ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʽ ʇɿʌ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʇɿʌ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘʣʽʯʫʻ 13 ʟʘ-

ʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 4743,01 ʛʘ. ɺʦʥʠ ʤʘʶʪʴ ʩʪʘʪʫʩʠ ʟʘʢʘʟʥʠ-

ʢʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (2), ʟʘʢʘʟʥʠʢʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (5) ʪʘ ʙʦʪʘʥʽʯʥʠʭ 

ʧʘʤôʷʪʦʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (6). ɺ ʮʽʣʦʤʫ ʃʦʭʚʠʮʴʢʠʡ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʟʘʧʦʚʽʜʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (3,64%), ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪ-

ʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʇɿʌ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ (1,8) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ ʪʘ ʜʦʩʪʘ-

ʪʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʠʨʦʜʥʦ-ʦʭʦʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʽʥʩʫʣʷʨʠʟʦʚʘʥʽʩʪʴ ï 0,519). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ, ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩʪʽ, ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʘ̔-

ʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʽʥʜʝʢʩ ʽʥʩʫʣʷʨʠʟʘʮʽʾ, ʃʦʭʚʠʮʴʢʠʡ ʨʘʡʦʥ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʪʫʞʥʠʡ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʩʧʨʠʷ-

ʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʪʘ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʥʾʠ, ʥʝʘʙʠʷʢ 

ʚʠʜʽʣʷʶʪʴ ʾʾ ʟ ʧʦʤʽʞ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʝʬʝʢʪʠʚʥʦʤʫ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ. ɿʛʽʜʥʦ ʩʫʯʘʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʚʘʪʠ ʧʣʦʱʫ ʟʝʤʝʣʴ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ (ʜʘʣʽ ʇɿʌ). ʅʘ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʯʘʩʪʦ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤ. ʃʦʭ-

ʚʠʮʴʢʠʡ ʨʘʡʦʥ ʥʝ ʻ ʚʠʥʷʪʢʦʤ. ɯʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʇɿʌ ʧʦʨʦʜʞʫʻ ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʩʪʘʥʫ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʚ 

ʃʦʭʚʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʝ ʜʦʩʠʪʴ ʯʘʩʪʦ, ʘʣʝ ʦʢʨʝʤʽ ʡʦʛʦ ʘʩʧʝʢʪʠ 

ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʨʘʮʷʭ ʆ.ʄ. ɹʘʡʨʘʢ, ʄ.ɺ. ʉʣʶʩʘʨʘ, ʧʫʙʣʽʢʘʮʽʷʭ ʊ.ɯ. ɿʘʙʦʣʦʪʥʦʾ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʚʯʝʥʥʷ ʩʪʫʧʝʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʮʽʥʢʘ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʇɿʌ 

ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ 11 ʢʘʪʝʛʦʨʽʡ ʧʨʠʨʦʜ-

ʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ ʷʢʠʭ ʪʘ ʭʘʨʘʢʪʝʨ ʤʦʞʣʠʚʦʾ 
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ʜʽʷʣʴʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʚ ʟʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾ-

ʥʠè. ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷ ʾʭ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʯʦʪʠʨʠ ʙʣʦʢʠ: ʥʘʫ-

ʢʦʚʠʡ ʙʣʦʢ, ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ, ʙʣʦʢ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʤʘʾʪʪʷ, ʢʦ-

ʣʝʢʮʽʡʥʠʡ ʙʣʦʢ; 

ʂʦʞʥʘ ʢʘʪʝʛʦʨʽʷ ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʤʘʻ ʩʚʦʾ ʟʘʚʜʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʙʝ-

ʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʚʠʤʦʛʠ ʜʦ 

ʟʘʧʦʚʽʜʥʦʛʦ ʨʝʞʠʤʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʦʨʦʥʫ, ʦʙʤʝʞʝʥʥʷ ʪʘ ʨʝʛʫʣʷʮʽʶ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [2]. 

ʉʫʯʘʩʥʠʡ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʚʢʣʶʯʘʻ 13 ʪʝ-

ʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 4743,01 ʛʘ, ʱʦ ʩʢʣʘʜʘʻ 3,64% ʚʽʜ ʧʣʦʱʽ 

ʨʘʡʦʥʫ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 
ʉʢʣʘʜ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʂʘʪʝʛʦʨʽʷ ʂʽʣʴʢʽʩʪʴ ʇʣʦʱʘ, ʛʘ 

ɿʘʢʘʟʥʠʢʠ 7 2969,7 

ʃʘʥʜʰʘʬʪʥʽ 2+1* 1779,3 

ɹʦʪʘʥʽʯʥʽ 1 50,4 

ɻʽʜʨʦʣʦʛʽʯʥʽ 1+1* 2750,4 

ʃʽʩʦʚʽ 1 94,8 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ 6 68,11 

ʈʘʟʦʤ 13 4743,01 

* ʪʝʨʠʪʦʨʽʷ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

 

ʆʩʥʦʚʫ ʇɿʌ ʨʘʡʦʥʫ ʩʢʣʘʜʘʶʪʴ ʨʽʟʥʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʘʢʘʟʥʠʢʠ, ʩʝʨʝʜ 

ʷʢʠʭ ʜʚʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ: ʛʽʜʨʦʣʦʛʽʯʥʠʡ çʉʝʨʝʜʥʴʦʩʫʣʴʩʴʢʠʡè ʽ 

ʣʘʥʜʰʘʬʪʥʠʡ çʍʨʠʩʪʘʥʽʚʢʘè, ʧôʷʪʴ ʟʘʢʘʟʥʠʢʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʰʽʩʪʴ ʙʦ-

ʪʘʥʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʨʠʩ. 1).  

 
ʈʠʩ 1. ʂʘʨʪʦʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʫ ʃʦʭʚʠʮʴʢʦʤʫ ʨʘʡʦʥʽ 

(ʥʦʤʝʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʟʚʘʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣ. 2) 
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ʊʘʙʣʠʮʷ 2 
ʊʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ  

ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘ ʦʙôʻʢʪʘ 

ʈʽʢ 

ʩʪʚʦ-

ʨʝʥʥʷ 

ʇʣʦʱʘ, 

ʛʘ 

ʄʽʩʮʝʟʥʘʭʦ-

ʜʞʝʥʥʷ 
ɿʝʤʣʝʚʣʘʩʥʠʢʠ 

ʇʨʠʨʦʜʥʽ,ʰʪʫʯʥʽ 

ʝʢʦʩʠʩʪʝʤʠ ʘʙʦ 

ʦʙôʻʢʪʠ, ʱʦ ʦʭʦʨʦ-

ʥʷʶʪʴʩʷ 

ɿʘʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

1 

ʉʝʨʝʜʥʴʦ-

ʩʫʣʴʩʴʢʠʡ, 

ʛʽʜʨʦʣʦʛʽʯʥʠʡ 

1996 2243 

ɿʘʧʣʘʚʘ ʨ. ʉʫʣʘ 

ʧʦʙʣʠʟʫ ʩʽʣ ɻʠ-

ʨʷʚʽ ɯʩʢʽʚʮʽ, ʃʫ-

ʢʠ, ʄʣʠʥʠ 

ɻʠʨʷʚʦʽʩʢʽʚʝ-

ʮʴʢʘ, ʃʫʯʘʥʩʴ-

ʢʘ, ʉʚʠʨʠʜʽʚ-

ʩʴʢʘ, ʍʘʨʢʽʚʝ-

ʮʴʢʘ ʩ/ʨ 

ɽʪʘʣʦʥʥʘ ʜʽʣʷʥʢʘ 

ʜʦʣʠʥʠ ʩʝʨʝʜʥʴʦʾ ʪʝ-

ʯʽʾ ʨ. ʉʫʣʘ ʟ ʧʨʠʣʝʛ-

ʣʠʤʠ ʟʘʧʣʘʚʥʠʤʠ 

ʝʢʦʩʠʩʪʝʤʘʤʠ 

2 

ʍʨʠʩʪʘʥʽʚʩʴ-

ʢʠʡ, ʣʘʥʜʰʘ-

ʬʪʥʠʡ 

2009 1705,2 

ɺ ʦʢʦʣʠʮʷʭ ʩʽʣ 

ʍʨʠʩʪʪʘʥʽʚʢʠ, 

ɹʦʜʘʢʚʠ 

ɺʘʩʠʣʴʢʽʚʩʴʢʘ 

ʩ/ʨ, ɹʦʜʘʢʚʷʥ-

ʩʴʢʘ ʩ/ʨ 

ɽʪʪʘʣʦʥʥʘ ʜʽʣʷʥʢʘ 

ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʪʘ ʟʘ-

ʧʣʘʚʥʦʛʦ ʣʘʥʜʰʘʬʪ-

ʪʫ ʟ ʙʘʛʘʪʠʤ ʨʦʩʣʠʥ-

ʥʠʤ ʽ ʪʚʘʨʠʥʥʠʤ ʩʚʽ-

ʪʦʤ 

ɿʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

3 

ʈʦʤʘʥʠʭʘ, 

ʣʘʥʜʰʘʬʪ-

ʥʠʡ 

2005 12,1 ʩ. ʈʦʤʘʥʠʭʘ 
ʗʭʥʠʢʽʚʩʴʢʘ 

ʩ/ʨ 

ʎʽʥʥʘ ʜʽʣʷʥʢʘ ʣʫʯʥʦ-

ʛʦ ʩʪʝʧʫ ʥʘ ʩʭʠʣʘʭ 

ʙʘʣʢʠ 

4 

ʇʘʥʩʴʢʠʡ ʤʘ-

ʻʪʦʢ, ʣʘʥʜ-

ʰʘʬʪʥʠʡ 

2007 62 
ʆʢʦʣʠʮʽ ʩ. ʉʚʠ-

ʨʠʜʽʚʢʘ 

ʃʦʭʚʠʮʴʢʠʡ 

ʜʝʨʞʘʛʨʦʣʽʩ-

ʛʦʩʧ 

ʄʘʩʠʚ ʰʠʨʦʢʦʣʠʩʪʷ-

ʥʦʛʦ ʣʽʩʫ ʟ ʯʠʩʣʝʥʥʠ-

ʤʠ ʧʦʧʫʣʷʮʽʷʤʠ ʨʽʜʢʽ-

ʩʥʠʭ ʝʬʝʤʝʨʦʜʾʽʚ 

5 

ɹʘʣʢʘ ʇʦʧʦ-

ʚʠʮʷ, ʙʦʪʘ-

ʥ̔ʯʥʠʡ 

2005 50,4 

ʄʽʞ ʩʝʣʘʤʠ ʃʫ-

ʮʝʥʢʠ ʪʘ ɹʝʨʙʝ-

ʥʠʮʽ 

ʃʫʮʝʥʢʽʚʩʴʢʘ 

ʩ/ʨ 

ʎʽʥʥʠʡ ʙʘʣʢʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʽʟ ʣʫʯʥʦ-

ʩʪʝʧʦʚʦʶ ʨʦʩʣʠʥʥʽʩ-

ʪʶ ʪʘ ʯʠʩʣʝʥʥʠʤʠ 

ʧʦʧʫʣʷʮʽʷʤʠ ʨʽʜʢʽʩ-

ʥʠʭ ʨʦʩʣʠʥ 

6 
ɸʨʪʪʦʧʦʣʦʪ, 

ʛʽʜʨʦʣʦʛʽʯʥʠʡ 
2005 507, 4 

ʄʽʞ ʩʝʣʘʤʠ ʇʽ-

ʩʢʠ, ʇʽʩʦʯʢʠ ʪʘ 

ɻʘʾʚʱʠʥʘ, ʦʭʦʧ-

ʣʶʶʯʠ ʜʦʣʠʥʠ 

ʨ. ʉʫʣʠ ʪʘ ʾʾ ʣʽ-

ʚʦʾ ʧʨʠʪʦʢʠ ʨ. 

ɸʨʪʦʧʦʣʦʪ 

 

ʇʽʩʢʽʚʩʴʢʘ ʩ/ʨ- 

449,9 ʛʘ, ʃʦʭ-

ʚʠʮʴʢʠʡ ʜʝʨ-

ʞʘʛʨʦʣʽʩʛʦʩʧ - 

57,5 ʛʘ 

ʊʝʨʠʪʦʨʽʷ ʨʝʧʨʝʟʝʥ-

ʪʫʻ ʪʠʧʦʚʽ ʟʘʧʣʘʚʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʩʝʨʝʜ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰʽ ʧʣʦ-

ʱʽ ʟʘʡʤʘʶʪʴ ʧʨʠʙʝ-

ʨʝʞʥʦ-ʚʦʜʥʽ, ʚʦʜʥʽ 

ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʜʝʱʦ 

ʤʝʥʰʽ ï ʣʽʩʦʚʽ (ʚʽʣʴ-

ʰʥʷʢʠ, ʚʝʨʙʦʚʦ-

ʪʦʧʦʣʝʚʽ, ʧʦʜʝʢʫʜʠ 

ʰʠʨʦʢʦʣʠʩʪʷʥʽ). ɹʦ-

ʪʘʥʽʯʥʫ ʮʽʥʥʽʩʪʴ ʪʝ-

ʨʠʪʦʨʽʾ ʟʘʢʘʟʥʠʢʘ ʚʠ-

ʟʥʘʯʘʶʪʴ ʥʝʚʝʣʠʢʽ 

ʧʣʦʱʽ ʧʨʠʨʦʜʥʠʭ ʟʘ-

ʧʣʘʚʥʠʭ ʣʫʢ ʽʟ ʥʠʟ-

ʢʦʶ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ 
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7 

ʋʨʦʯʠʱʝ 

ʂʨʫʧʩʴʢʝ, ʣ̔ -

ʩʦʚʠʡ 

2007 94,8 

ʆʢʦʣʠʮʽ ʩʽʣ 

ʉʚʠʨʠʜʽʚʢʘ ʪʘ 

ʗʭʥʠʢʠ 

ɼʇ çʇʠʨʷʪʠʥ-

ʩʴʢʝ ʣʽʩʦʚʝ ʛʦ-

ʩʧʦʜʘʨʩʪʚʦè 

ʎʽʥʥʠʡ ʤʘʩʠʚ ʰʠʨʦ-

ʢʦʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʟ 

ʙʘʛʘʪʦʶ ʬʣʦʨʦʶ ʪʘ 

ʨʦʩʣʠʥʥʽʩʪʶ 

ɹʦʪʘʥʽʯʥʽ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

8 

ʋʨʦʯʠʱʝ 

çʐʫʤʝʡʢʦ-

ʚʝè 

1969 17 ʩ. ɼʨʶʢʽʚʱʠʥʘ  

ʐʪʫʯʥʽ ʣʽʩʦʚʽ ʥʘʩʘ-

ʜʞʝʥʥʷ ʚ ʽʩʪʦʨʠʯʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ 

9 
ʉʦʩʥʦʚʠʡ 

ʧʘʨʢ 
1970 50 ʤ. ʃʦʭʚʠʮʷ 

ʃʦʭʚʠʮʴʢʝ 

ʫʧʨʘʚʣʽʥʥʷ 

ɾʂɻ 

ʐʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʩʝ-

ʨʝʜ ʷʢʠʭ ʜʝʨʝʚʦ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʚʽʢʦʤ 

ʧʦʥʘʜ 600 ʨ. 

10 
ɼʫʙ ʯʝʨʝʰ-

ʯʘʪʠʡ 
1970 0,01/1 

ʩ. ʗʭʥʠʢʠ, ʪʝʨʠ-

ʪʦʨʽʷ ʣʽʢʘʨʥʽ 

ʗʭʥʠʢʽʚʩʴʢʘ 

ʩ/ʨ, ʜʽʣʴʥʠʯʥʘ 

ʣʽʢʘʨʥʷ 

ɼʝʨʝʚʦ ʚʽʢʦʤ ʧʦʥʘʜ 

500 ʨ. 

11 
ɼʫʙ ʯʝʨʝʰ-

ʯʘʪʠʡ 
1989 0,05/1 

ʤ. ʃʦʭʚʠʮʷ, ʪʝ-

ʨʠʪʦʨʽʷ ʚʝʪʙʘʢ-

ʣʘʙʦʨʘʪʦʨʽʾ 

ʃʦʭʚʠʮʴʢʘ ʤʽ-

ʩʴʢʘ ʨʘʜʘ, ʚʝʪ-

ʙʘʢʣʘʙʦʨʘ-

ʪʦʨʽʷ 

ɼʝʨʝʚʦ ʚʽʢʦʤ ʧʦʥʘʜ 

250 ʨ. 

12 
ɼʫʙ ʯʝʨʝʰ-

ʯʘʪʠʡ 
1989 0,05/1 ʩ. ʂʨʠʥʠʮʷ 

ʃʦʭʚʠʮʴʢʝ 

ʫʧʨʘʚʣʽʥʥʷ 

ɾʂɻ 

ɺʽʢʦʚʝ ʜʝʨʝʚʦ 

13 ɼʫʙʦʚʠʡ ʛʘʡ 1989 1,0/36 

ʤ. ʃʦʭʚʠʮʷ, ʥʘ-

ʚʧʨʦʪʠ ʚʝʪʙʘʢ-

ʣʘʙʦʨʘʪʦʨʽʾ  

ʃʦʭʚʠʮʴʢʝ 

ʫʧʨʘʚʣʽʥʥʷ 

ɾʂɻ 

ɿʘʣʠʰʢʠ ʜʫʙʦʚʦʛʦ 

ʛʘʶ (ʜʝʨʝʚʘ ʚʽʢʦʤ 

ʧʦʥʘʜ 100 ʨ.) 

 

ɻʽʜʨʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ çʉʝʨʝʜʥʴʦʩʫʣʴʩʴʢʠʡè (2243 ʛʘ) ʪʘ çɸʨʪʦʧʦʣʦʪè 

(507,4 ʛʘ) ʫ ʩʢʣʘʜʽ ʇɿʌ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʪʘ ʦʭʦ-

ʧʣʶʶʪʴ ʯʘʩʪʠʥʫ ʟʘʧʣʘʚʠ ʨ. ʉʫʣʘ ʪʘ ʨ. ɸʨʪʦʧʦʣʦʪ (ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ 

ʦʩʪʘʥʥʴʦʛʦ ʫ ʨ. ʉʫʣʫ). ɰʭʥʽ ʪʝʨʠʪʦʨʽʾ ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʪʠʧʦʚʽ ʟʘʧʣʘʚʥʽ ʢʦʤʧʣʝʢʩʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʥʽ, ʚʦʜʥʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʜʝʱʦ ʤʝʥʰʽ ï ʣʽʩʦʚʽ (ʚʽʣʴʰʥʷʢʠ, ʚʝʨʙʦʚʦ-ʪʦʧʦʣʝʚʽ, ʧʦʜʝʢʫʜʠ ï ʠh-

ʨʦʢʦʣʠʩʪʷʥʽ) [5].  

ʃʘʥʜʰʘʬʪʥʽ ʟʘʢʘʟʥʠʢʠ ʇʦʣʪʘʚʱʠʥʠ ï ʤʘʣʴʦʚʥʠʯʽ ʜʽʣʷʥʢʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤ-

ʧʣʝʢʩʽʚ ʟʘʧʣʘʚʠ ʨʽʯʦʢ ʪʘ ʚʦʜʦʜʽʣʽʚ (ʥʘʡʯʘʩʪʽʰʝ ʩʠʩʪʝʤʘ ʙʘʣʦʢ) ʽʟ ʜʦʙʨʝ ʟʙʝʨʝ-

ʞʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʟʘʢʘʟʥʠʢʽʚ ʻ çʍʨʠʩʪʘ-

ʥʽʚʩʴʢʠʡè (1705,2 ʛʘ). ʃʘʥʜʰʘʬʪʥʽ ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʫ-

ʶʪʴ ʩʪʝʧʦʚʽ ʝʢʦʩʠʩʪʝʤʠ (ʙʘʣʢʘ ʈʦʤʘʥʠʭʘ) ʪʘ ʣʽʩʦʚʽ (ʇʘʥʩʴʢʠʡ ʤʘʻʪʦʢ) ʫ ʧʽʚʥʽʯ-

ʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. 

ʉʪʘʪʫʩ ʙʦʪʘʥʽʯʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʚ ʃʦʭʚʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤʘʻ ʙʘʣʢʘ ʇʦʧʦʚʠʮʷ 

(50,4 ʛʘ) ï ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʟʙʝʨʝʛʣʠʩʷ ʩʪʝʧʦʚʽ ʛʝʦʩʠʩʪʝʤʠ ʟ ʙʘʛʘʪʠʤʠ ʣʫʯʥʠʤ ʨʽʟ-

ʥʦʪʨʘʚôʷ ʪʘ ʯʠʩʣʝʥʥʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ ʨʽʜʢʽʩʥʠʭ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ. ʃʽʩʦʚʠʡ ʟʘʢʘ-

ʟʥʠʢ çʋʨʦʯʠʱʝ ʂʨʫʧʩʴʢʝè ʩʪʚʦʨʝʥʠʡ ʚ ʃʦʭʚʠʮʴʢʦʤʫ ʨʘʡʦʥʽ (2007 ʨ.) ʟ ʤʝʪʦʶ 
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ʟʙʝʨʝʞʝʥʥʷ ʮʽʥʥʦʛʦ ʤʘʩʠʚʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʟ ʙʘʛʘʪʦʶ ʬʣʦʨʦʶ ʪʘ ʨʦʩ-

ʣʠʥʥʽʩʪʶ (ʧʣʦʱʘ ï 94,8 ʛʘ). 

ʋ ʩʢʣʘʜʽ ʇɿʌ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʰʽʩʪʴ ʙʦʪʘʥʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʤʽ-

ʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʉʝʨʝʜ ʥʠʭ ï ʪʨʠ ʧʦʦʜʠʥʦʢʽ ʚʽʢʦʚʽ ʜʝʨʝʚʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʟʘ-

ʣʠʰʢʠ ʜʫʙʦʚʦʛʦ ʛʘʶ ʟ ʚʽʢʦʚʠʤʠ ʜʝʨʝʚʘʤʠ ʪʘ ʜʚʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʠ. ʋʨʦʯʠʱʝ ʐʫ-

ʤʝʡʢʦʚʝ ï ʜʽʣʷʥʢʘ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʫ ʚ ʽʩʪʦʨʠʯʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʽ ʰʪʫʯʥʠʤʠ ʥʘʩʘ-

ʜʞʝʥʥʷʤʠ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʧʦʨʽʜ ʥʘʚʢʦʣʦ ʤʝʤʦʨʽʘʣʫ ʟʘʛʠʙʣʠʤ ʫ 1941 ʨ. ʚʦʾʥʘʤ 

ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʬʨʦʥʪʫ ʪʘ ʩʦʩʥʦʚʠʡ ʧʘʨʢ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʨ. ʉʫʭʘ ʃʦʭʚʠ-

ʮʷ [2, 3]. 

ʂʽʣʴʢʽʩʥʘ ʪʘ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʜʘʻ ʟʤʦʛʫ 

ʚʩʪʘʥʦʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʩʚʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʬʫʥʢ-

ʮʽʾ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʩʫʯʘʩʥʠʡ ʩʪʘʥ. ʆʮʽʥʶʶʪʴ ʤʝʨʝʞʫ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʢʨʠʪʝʨʽʾʚ ʪʘ ʨʽʟʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʢʘʟʥʠʢ ʪʘʢʠʡ ʷʢ ï ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩ-

ʪʽ ʪʝʨʠʪʦʨʽʾ (), ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʇɿʌ ʨʘʡʦʥʥʫ () ʜʦ ʡʦʛʦ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ (): 

=          (1) 

ɼʣʷ ʪʝʨʠʪʦʨʽʾ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 3,6% ʚʽʜ ʟʘ-

ʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʘʡʦʥʫ (130000 ʛʘ).  

ʉʪʫʧʽʥʴ ʨʦʟʚʠʥʝʥʦʩʪʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʫ ʃʦʭʚʠʮʴʢʦʤʫ ʨʘʡʦʥʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʜʝʢʩ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ), ʷʢʠʡ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʟʘ ʬʦʨʤʫʣʦʶ (2) [6]: 

,          (2) 

ʜʝ,  ï ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ; ʨ ï ʦʙôʻʢʪʽʚ ʇɿʌ ʦʢʨʝʤʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ; P ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʇɿʌ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ; s ï ʧʣʦʱʘ 

ʨʘʡʦʥʫ; S ï ʧʣʦʱʘ ʦʙʣʘʩʪʽ. 

ɯʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʙôʻʢʪʽʚ ʇɿʌ ʥʘ 

ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʙʽʣʴʰʝ ʦʜʠʥʠʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʢʦʥʮʝʥ-

ʪʨʘʮʽʶ ʦʙôʻʢʪʽʚ ʇɿʌ ʫ ʧʝʚʥʽʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʦʜʠʥʠʮʽ. ʈʦʟʨʘʭʦʚʘʥʠʡ  ʜʣʷ 

ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 1,8, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʫʪ 

ʦʙôʻʢʪʽʚ ʇɿʌ. 

ʗʢʽʩʪʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ (ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ) ʪʝʨʠʪʦʨʽʾ ( ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʽʚ ʇɿʌ ʪʘ ʾʭʥʶ ʩʪʽʡʢʽʩʪʴ (3) [6]:  

          (3) 
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ʜʝ, I ï ʽʥʜʝʢʩ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ; S ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʨʘʡʦʥʫ; S1 ï ʩʫʤʘʨ-

ʥʘ ʧʣʦʱʘ ʇɿʌ, ʤʝʥʰʠʭ ʟʘ 50 ʛʘ; N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʘ-

ʡʦʥʫ; N1 ï ʢʽʣʴʢʽʩʪʴ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʧʣʦʱʝʶ, ʤʝʥʰʦʶ ʟʘ 50 ʛʘ. 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1. ɺʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʠʤ ʚʠʱʠʤ ʻ ʩʪʫʧʽʥʴ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʇɿʌ, ʪʠʤ ʟʥʘʯʥʽʰʫ ʨʦʣʴ ʚ ʟʘʛʘʣʴʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʱʦ ʦʭʦʨʦʥʷʻʪʴʩʷ, ʚʽʜʽʛʨʘʶʪʴ ʜʨʽʙʥʽ ʜʽʣʷʥʢʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʾʭ ʨʦʣʴ ʚ ʽʩʥʫʶʯʽʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʤʝʨʝʞʽ ʨʘʡʦʥʫ ʥʝʟʥʘʯʥʘ. ɯʥ-

ʜʝʢʩ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʜʣʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʩʪʘʥʦʚʠʪʴ 0,519, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʘ ʤʝʨʝʞʘ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʚʢʣʶʯʘʻ ʥʘʡ-

ʮʽʥʥʽʰʽ ʝʪʘʣʦʥʥʽ ʜʽʣʷʥʢʠ ʟʦʥʘʣʴʥʠʭ (ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʽ ʩʪʝʧʦʚʠʭ) ʪʘ ʘʟʦʥʘʣʴʥʠʭ 

(ʣʫʯʥʠʭ, ʙʦʣʦʪʥʠʭ, ʚʦʜʥʠʭ, ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʥʠʭ) ʝʢʦʩʠʩʪʝʤ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝ-

ʟʫʣʴʪʘʪʠ, ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʇɿʌ ʃʦʭʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘʣʽʯʫʻ 13 ʟʘʧʦʚʽʜʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʽ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 4743,01 ʛʘ. ɺʦʥʠ ʤʘʶʪʴ ʩʪʘʪʫʩʠ ʟʘʢʘʟ-

ʥʠʢʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (2), ʟʘʢʘʟʥʠʢʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (5) ʪʘ 

ʙʦʪʘʥʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (6). ɺ ʮʽʣʦʤʫ ʃʦʭʚʠʮʴʢʠʡ ʨʘʡʦʥ ʭʘʨʘ-

ʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘʧʦʚʽʜʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (3,64%), ʚʠʩʦʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʇɿʌ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ (1,8) 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ ʪʘ ʜʦʩʪʘʪʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʠʨʦʜʥʦ-

ʦʭʦʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʽʥʩʫʣʷʨʠʟʦʚʘʥʽʩʪʴ ï 0,519). ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩ-

ʪʽ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʥʠʞʯʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʧʦ ʇʦʣʪʘʚʱʠʥʽ, ʪʦʤʫ ʧʦʜʘʣʴʰʘ ʦʧʪʠʤʽ-

ʟʘʮʽʷ ʇɿʌ ʨʘʡʦʥʫ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʨʦʟʙʫʜʦʚʠ ʣʦʢʘʣʴʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʝʢʦʤʝʨʝʞʽ. 
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Summary 

Sakhniuk T.V., Kornus A.O. Current  Status of the System of the Natural Re-

serve Fund of the Lokhvytsia District, Poltava Region. 
The article considers the current state of the nature reserve fund (NRF) of the Lokhvytsia dis-

trict of the Poltava region. Quantitative and qualitative assessment of its elements ï protected terri-
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tories and objects is carried out, as well as their typification. The map of the spatial location of the 

NRF network in the study area was created. The NRF of the Lokhvytsia district includes 13 protect-

ed areas and objects with a total area of 4743.01 ha. They have the status of national reserves (2), 

local reserves (5) and botanical monuments of local significance (6). In general, the Lokhvytsia re-

gion is characterized by a satisfactory index of the area's reserves (3.64%), a high index of the ter-

ritorial concentration of the elements of the NRF within the region (1.8) as compared to other areas 

of the region and sufficient efficiency of the nature-protected network (insularization ï 0.519). 

Key words: natural reserve fund, percentage of reserve, index of territorial concentration, in-

dex of insularization, Lokhvytsia district. 

 

 

ʋɼʂ 502.51:556.53(477.82)  

DOI: doi.org/10.5281/zenodo.1218363 

ʅʝʪʨʦʙʯʫʢ ɯ.ʄ., ʄʠʢʦʣʶʢ ʃ.ʄ.
1
 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ʊɸ ɼʀʅɸʄɯʂɸ ɿʄɯʅ ʗʂʆʉʊɯ ɺʆɼʀ ʈɯʏʂʀ 

ʊʋʈɯʗ ʋ ɺʆʃʀʅʉʔʂɯʁ ʆɹʃɸʉʊɯ  

 

ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ ʪʘ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʦʢʨʝʤʘ ʻ ʟʘʙʨʫʜʥʝ-

ʥʠʤʠ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʣʶʜʩʴʢʦʾ ʥʝʜʙʘʣʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠʨʦʜʦʦʭʦ-

ʨʦʥʥʽ ʟʘʭʦʜʠ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ ʨ. ʊʫʨʽʷ, ʱʦ ʧʨʦʪʽʢʘʻ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʯʝʨʝʟ ʤ. ʂʦʚʝʣʴ ɺʦʣʠʥ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʦʥʘ ʟʘʟʥʘʣʘ ʯʠʤʘʣʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʩʧʨʠʯʠʥʠʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʤʠ, ʢʦʤʫʥʘʣʴʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ, 

ʟʘʨʦʩʪʘʥʥʷ ʨʫʩʣʘ, ʮʚʽʪʽʥʥʷ ʚʦʜʠ ʪʦʱʦ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʻ ʚʘʞʣʠʚʘ. ɺʠʢʦ-

ʥʘʥʘ ʦʨʽʻʥʪʦʚʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʟʘ ʩʝʨʝʜʥʽʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʚʦʜʠ ʪʨʴʦʭ ʙʣʦʢʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ çʄʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠè. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʧʝʨʽʦʜ 2007-2016 ʨʨ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʽʥʪʝʛʨʘ-

ʣʴʥʠʤʠ ʽʥʜʝʢʩʘʤʠ ʥʘʣʝʞʘʣʠ ʜʦ 2 ʽ 3 ʢʘʪʝʛʦʨʽʾ ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʫʥʢʪʘʭ 2 ʢʤ 

ʚʠʱʝ ʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ ʂʦʚʝʣʴ. ɺʽʜʟʥʘʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢ-

ʩʽʚ ʟʘ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʚʥʠʟ ʟʘ 

ʪʝʯʽʻʶ ʨʽʯʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʦʙôʻʜʥʘʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦ-

ʨʽʷʤʠ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ ʪʘ ʜʽʘʛʨʘʤʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʨ. ʊʫ-

ʨʽʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ ʟ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ʊʫʨʽʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʯʢʘ, ʷʢʽʩʪʴ ʚʦʜʠ, ʢʣʘʩ, ʢʘʪʝʛʦʨʽʷ, ʩʦʣʴʦʚʠʡ ʩʢʣʘʜ, ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʩʧʝʮʠʬʽʯʥʽ ʨʝʯʦʚʠʥʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʽʯʢʠ ʚʽʜʽʛʨʘʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʞʠʪʪʻʜʽʷʣʴ-

ʥʦʩʪʽ ʛʨʦʤʘʜ ʤʽʩʪʘ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ, ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʽ 

ʧʦʪʨʝʙʠ, ʨʝʢʨʝʘʮʽʶ ʪʦʱʦ. ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ ʪʘ ɺʦʣʠʥ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʦʢʨʝʤʘ ʻ ʟʘʙʨʫʜʥʝʥʠʤʠ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʣʶʜʩʴʢʦʾ ʥʝʜʙʘʣʦʩʪʽ. ʅʝ 

ʚʠʢʣʶʯʝʥʥʷʤ ʮʴʦʛʦ ʻ ʨ. ʊʫʨʽʷ ʜʦʚʞʠʥʦʶ 184 ʢʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ 
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ʯʝʨʝʟ ʤ. ʂʦʚʝʣʴ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟʦʢʨʝʤʘ ʫ 2012 ʨ., 2015-

2016 ʨʨ. ʚ ʟʘʩʦʙʘʭ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʦʛʽʨʰʝʥ-

ʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʥʦʚʥʦʾ ʚʦʜʥʦʾ ʘʨʪʝʨʽʾ ʂʦʚʝʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ï ʨ. ʊʫʨʽʾ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʾʾ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢ, ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʩʮʝʚʦʛʦ ʚʽʜʜʽʣʫ ʝʧʽʜʝ-

ʤʽʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ɼʝʨʞʩʧʦʞʠʚʩʣʫʞʙʠ, ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʦʜʽ ʨ. ʊʫʨʽʷ 

ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ ʫ 40 ʨʘʟʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʧʦʯʘʪʢʫ ʣʽʪʘ 2016 ʨ. ʚʦʜʘ ʫ 

ʨʽʯʮʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʨʤʘʪʠʚʘʤ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʤʦʛʣʦ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʽʚ ʛʦʩʪʨʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʩʝʨʝʜ ʥʘʩʝʣʝʥ-

ʥʷ, ʪʦʤʫ ʚ ʥʽʡ ʟʘʙʦʨʦʥʠʣʠ ʢʫʧʘʪʠʩʷ [1].  

ʅʘʨʘʟʽ ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ ʚʠʨʦʙʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠ-

ʻʤʩʪʚ ʤ. ʂʦʚʝʣʷ, ʟʦʢʨʝʤʘ çʂʦʚʝʣʴʩʽʣʴʤʘʰè ʨʽʟʢʦ ʩʢʦʨʦʪʠʣʘ ʧʦʪʨʝʙʠ ʫ ʚʦʜʽ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʠʣʘ ʦʙʩʷʛʠ ʩʪʽʯʥʠʭ ʚʦʜ. ɺʦʜʥʦʯʘʩ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʛʦʩʪʨʽʰʘ ʧʨʦʙʣʝʤʘ ʨ. ʊʫʨʽʾ ï ʧʦʚʩʶʜʥʝ ʧʦʨʫʰʝʥʥʷ ʽ ʥʝ ʜʦʪʨʠʤʘʥʥʷ ʚʦʜʦʦ-

ʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʾʾ ʙʘʩʝʡʥʫ, ʟʦʢʨʝʤʘ ʚ ʤ. ʂʦʚʝʣʴ. ʊʘʢ, 

ʩʝʨʝʜ ʤʽʩʪʷʥ ʂʦʚʝʣʷ ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʩʪʘʣʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʩʪʦʢʘʤʠ 

ʚʽʜ ʧʨʠʚʘʪʥʠʭ ʦʙʽʡʩʪʴ, ʢʦʪʨʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʧʦʜʘʣʽʢ ʚʦʜʥʠʭ ʘʨʪʝʨʽʡ.  

ʑʝ ʦʜʥʽʻʶ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽ-

ʯʢʠ ʫ 2015-2016 ʨʨ. ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ: ʚʠʩʦʢʽ ʪʝʤʧʝ-

ʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʣʽʪʢʫ ʪʘ ʜʝʬʽʮʠʪ ʦʧʘʜʽʚ ʩʬʦʨʤʫʚʘʣʠ ʥʠʟʴʢʫ (ʟʘ ʨʽʚʥʷʤʠ ʪʘ ʚʠ-

ʪʨʘʪʘʤʠ ʚʦʜʠ) ʣʽʪʥʶ ʤʝʞʽʥʴ, ʱʦ ʩʧʨʠʯʠʥʠʣʘ ʦʙʤʽʣʽʥʥʷ, ʱʽʣʴʥʝ ʟʘʨʦʩʪʘʥʥʷ ʦʯʝ-

ʨʝʪʦʤ ʨʫʩʣʘ, ʬʦʨʤʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʩʪʦʷʯʦʾ ʚʦʜʠ ʪʘ ʮʚʽʪʽʥʥʷ ʚʦʜʠ. ʂʨʽʤ ʮʴʦʛʦ, 

ʪʨʝʙʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʧʦʩʧʽʣʴ ʫ ʨ. ʊʫʨʽʷ ʬʽʢʩʫʚʘ-

ʣʠʩʴ ʬʘʢʪʠ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʨʠʙʠ ʫʣʽʪʢʫ.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝ ʨʦʟʛʣʷʥʫʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʤʽʩʴʢʦʶ ʚʣʘʜʦʶ ʂʦʚʝʣʷ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ʊʫʨʽʷ ʨʦʟʨʦʙʣʝʥʘ ʽ ʧʨʠʡʥʷʪʘ çʇʨʦʛʨʘʤʘ ʦʭʦ-

ʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤ. ʂʦʚʝʣʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨè. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʜʧʨʦʝʢʪʥʦʛʦ 

ʧʨʦʨʦʙʢʫ çʆʯʠʱʝʥʥʷ ʨʫʩʣʘ ʨ. ʊʫʨʽʷ ʚ ʤʝʞʘʭ ʂʦʚʝʣʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʛʽʜʨʦʣʦʛʽ-

ʯʥʦʛʦ ʩʪʘʥʫè. ɸʣʝ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʪʘʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʷʢ ʚʪʨʫʯʘʥʥʷ ʚ 

ʧʨʠʨʦʜʥʫ ʝʢʦʩʠʩʪʝʤʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʆɺʅʉ (ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰ-

ʥʻ ʩʝʨʝʜʦʚʠʱʝ) ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʽʢʨʦʢʣʽ-

ʤʘʪ, ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ, ʙʽʦʪʫ, ʤʦʞʣʠʚʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʯʠʱʝʥʥʷ ʥʘ ʦʢʨʝʤʽʡ ʣʦʢʘʣʴ-

ʥʽʡ ʜʽʣʷʥʮʽ ʪʦʱʦ. ʊʦʤʫ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʘ ʽ 

ʚʘʞʣʠʚʘ ʜʣʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʊʫʨʽʾ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʚʝʜʝʥʥʷ ʦʨʽʻʥʪʦʚʥʦʾ ʝʢʦ-

ʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʟʘ ʧʝʨʽʦʜ 2007-2016 

ʨʨ., ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʨʦʧʦʟʠʮʽʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʾʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ.  
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ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʭʽʜʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʩʣʫʛʫʚʘʣʘ ʽʥʬʦ-

ʨʤʘʮʽʷ ʧʨʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʨʽʢ ʽ ʢʘʥʘʣʽʚ, ʦʪʨʠʤʘʥʘ ʩʝʢʪʦʨʦʤ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʩʫʰʽ ʢʦʤʧʣʝʢʩʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ɺʦʣʠʥʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ ʟʘ ʧʝʨʽʦʜ 2007-

2016 ʨʨ. ʇʫʥʢʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʜʠ ʨ. ʊʫʨʽʾ ʙʫʣʠ ʤ. 

ʂʦʚʝʣʴ: 2 ʢʤ ʚʠʱʝ ʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ.  

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʬʽʮʽʡ-

ʥʦ ʧʨʠʡʥʷʪʦʛʦ ʚ ʋʢʨʘʾʥʽ (1998 ʨ.), ʤʽʞʚʽʜʦʤʯʦʛʦ ʢʝʨʽʚʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫ-

ʤʝʥʪʫ çʄʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʘʪʝʛʦʨʽʷʤʠè [3].  

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʘʥʘʣʽʟʽ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʧʦ-

ʢʘʟʥʠʢʽʚ ʪʨʴʦʭ ʙʣʦʢʽʚ: ʽʥʜʝʢʩ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʣʴʦʚʦʛʦ 

ʩʢʣʘʜʫ (ɯ1), ʽʥʜʝʢʩ ʟʘ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ɯ2), ʽʥʜʝʢʩ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʚʤʽʩʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯʥʦʾ ʜʽʾ (ɯ3). ɿʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʘʙʦ ʝʢʦ-

ʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (ɯɽ) ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟ ʩʫʤʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʨʴʦʭ 

ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʙʣʦʢʦʚʠʭ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʚʦʜ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʪʘ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ 

ʝʢʦʣʦʛʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ.  

ʋ ʙʣʦʮʽ ʧʦʢʘʟʥʠʢʽʚ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢʽʩʪʴ ʚʦʜ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ, ʘ ʩʘʤʝ ʟʘ ʩʫʤʦʶ 

ʽʦʥʽʚ, ʫʤʽʩʪʦʤ ʭʣʦʨʠʜʽʚ ʽ ʩʫʣʴʬʘʪʽʚ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʢʦʣʦʛʦ-

ʩʘʥʽʪʘʨʥʦʛʦ ʙʣʦʢʫ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʛʽʜʨʦʬʽʟʠʯʥʠʤʠ (ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʧʨʦʟʦ-

ʨʽʩʪʴ) ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ (ʨʅ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ, ʘʟʦʪ ʥʽʪʨʘʪʥʠʡ, 

ʬʦʩʬʦʨ ʬʦʩʬʘʪʽʚ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʙʽʭʨʦʤʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ, ʙʽʦʭʽʤʽʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ɹʉʂ5) ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘ ʞʘʣʴ, ʫ ʩʠʩʪʝʤʽ ɺʦʣʠʥʩʴʢʦʛʦ ʎɻʄ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʧʨʦ-

ʚʦʜʠʣʠʩʴ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʥʠʞʫʻ ʮʽʥʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɹʣʦʢ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʤʽʩʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʦʮʽʥʶʚʘʚʩʷ 

ʟʘ 4 ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘʣʽʟʦ (ʟʘʛʘʣʴʥʝ), ʤʽʜʴ, ʮʠʥʢ, ʭʨʦʤ (ʟʘʛʘʣʴʥʠʡ). ʋ ʟʚôʷʟʢʫ ʟ 

ʦʙʤʝʞʝʥʦʶ ʙʘʟʦʶ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʾʭ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘ ʦʢʨʝʤʽ ʨʦʢʠ ʱʦʜʦ 

ʚʝʣʠʯʠʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʽʚ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʉʇɸʈ ʘʚʪʦʨʘʤʠ ʧʦʜʘʻʪʴʩʷ ʥʝ-

ʧʦʚʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʙʣʦʢʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ 

ʚʠʢʦʥʘʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ Microsoft Excel 2007.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʫʨʽʷ ï ʨʽʯʢʘ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʨʘʚʘ ʧʨʠʪʦʢʘ ʇʨʠʧôʷʪʽ ï ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ 

ʙʘʩʝʡʥʫ ʏʦʨʥʦʛʦ ʤʦʨʷ. ɼʦʚʞʠʥʘ ʨʽʯʢʠ ʩʪʘʥʦʚʠʪʴ 184 ʢʤ, ʧʣʦʱʘ ʚʦʜʦʟʙʦʨʫ ï 

2969 ʢʤ
2
, ʧʘʜʽʥʥʷ ï 0,92 ʤ/ʢʤ. ʊʫʨʽʷ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʜʞʝʨʝʣ ʥʘ ʜʥʽ ʦʩʫʰʫʚʘʣʴ-
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ʥʦʛʦ ʢʘʥʘʣʫ ʥʘ 2 ʢʤ ʧʽʚʜʝʥʥʽʰʝ ʩ. ɿʘʪʫʨʮʽ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʽ ʚʧʘʜʘʻ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʩ. ʑʠʪʠʥʴ ʃʶʙʝʰʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚ ʨ. ʇʨʠʧôʷʪʴ. 

ɹʘʩʝʡʥ ʊʫʨʽʾ ʤʘʻ ʛʨʫʰʦʧʦʜʽʙʥʫ ʬʦʨʤʫ ʽ ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʇʦʣʽʩʴʢʦʾ 

ʥʠʟʦʚʠʥʠ. ɿʜʝʙʽʣʴʰʦʛʦ ʚʽʥ ʨʦʟʦʨʘʥʠʡ (36,7 %), ʧʝʨʝʚʘʞʘʶʪʴ ʩʫʧʽʱʘʥʽ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʽʰʘʥʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʡ ʣʽʩ, ʙʦʣʦʪ-

ʥʦ-ʟʘʧʣʘʚʥʽ ʤʘʩʠʚʠ, ʧʝʨʝʚʘʞʥʦ ʦʩʫʰʝʥʽ. ɺʦʜʘ ʚ ʨʽʯʮʽ ʊʫʨʽʷ ʞʦʚʪʫʚʘʪʦʛʦ ʢʦ-

ʣʴʦʨʫ, ʟ ʙʦʣʦʪʥʠʤ ʟʘʧʘʭʦʤ ʪʘ ʧʨʠʩʤʘʢʦʤ, ʜʣʷ ʧʠʪʪʷ ʛʦʜʠʪʴʩʷ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ. 

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʙʘʩʝʡʥʫ ʨ. ʊʫʨʽʾ ʟʥʘʭʦʜʠʤʦ ʚ ʨʦʙʦ-

ʪʘʭ [2; 4].  

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʚʠʢʦ-

ʥʘʥʘ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʪʨʴʦʭ ʙʣʦʢʽʚ ʟʘ 

ʧʝʨʽʦʜ 2007-2016 ʨʨ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1.  

ʊʘʙʣʠʮʷ 1 

ʆʙôʻʜʥʘʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ  

ʟʘ ʧʝʨʽʦʜ 2007-2016 ʨʨ.*  
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 ʷʢʽʩʪʴ ʚʦʜ ʟʘ 

ʾʭ ʧʨʠʨʦʜʥʠʤ 

ʩʪʘʥʦʤ 

ʷʢʽʩʪʴ ʚʦʜ ʟʘ 

ʩʪʫʧʝʥʝʤ 

ʯʠʩʪʦʪʠ 

ɯ1 1 1/ɯ ʚʽʜʤʽʥʥʽ ʜʫʞʝ ʯʠʩʪʽ 1 1/ɯ ʚʽʜʤʽʥʥʽ ʜʫʞʝ ʯʠʩʪʽ 

ɯ2 3,1 3/ɯɯ ʜʦʙʨʽ ʜʦʩʠʪʴ ʯʠʩʪʽ 3,3 3/ɯɯ ʜʦʙʨʽ ʜʦʩʠʪʴ ʯʠʩʪʽ 

ɯ3 2,6 3/ɯɯ ʜʦʙʨʽ ʜʦʩʠʪʴ ʯʠʩʪʽ 3,2 3/ɯɯ ʜʦʙʨʽ ʜʦʩʠʪʴ ʯʠʩʪʽ 

ɯɽ 2,2 2/ɯɯ ʜʫʞʝ ʜʦʙʨʽ ʯʠʩʪʽ 2,5 3/ɯɯ ʜʦʙʨʽ ʜʦʩʠʪʴ ʯʠʩʪʽ 

* cʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʘ ʦʙʩʪʘʚʠʥʘ, ʱʦ ʩʦʣʴʦʚʠʡ ʩʢʣʘʜ ʚʦʜʠ ʧʨʘʚʦʙʝʨʝʞ-

ʥʠʭ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ʇʨʠʧôʷʪʽ ʟʘʛʘʣʦʤ ʪʘ ʨ. ʊʫʨʽʷ ʟʦʢʨʝʤʘ ʬʦʨʤʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚʦʤ ʢʨʝʡʜʷʥʠʭ ʧʦʨʽʜ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʚ 

ʦʩʥʦʚʽ ʚʦʜʦʟʙʦʨʫ [4]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʩʝʨʝʜʥʝʥʠʤʠ ʟʥʘʯʝʥ-

ʥʷʤʠ ʚʝʣʠʯʠʥ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʝʩʷʪʠʨʽʯʥʠʡ ʧʝ-

ʨʽʦʜ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ ʧʨʽʩʥʠʭ ʛʽʧʦʛʘʣʠʥʥʠʭ. ɿʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦ-

ʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʾʾ ʚʦʜʠ ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʣʝʞʘʣʠ ʜʦ 1 ʢʘʪʝʛʦʨʽʾ ɯ 

ʢʣʘʩʫ (çʚʽʜʤʽʥʥʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʫʞʝ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʾʾ ʯʠʩʪʦʪʠ). 

ʂʨʽʤ ʪʦʛʦ, ʫ ʢʦʤʧʦʥʝʥʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʠʧʘʜʢʠ 

ʫ 2007, 2014, 2016 ʨʨ., ʢʦʣʠ ʚʝʣʠʯʠʥʠ ʭʣʦʨʠʜʥʠʭ ʽʦʥʽʚ ʚʽʜʧʦʚʽʜʘʣʠ 2 ʢʘʪʝʛʦʨʽʾ 
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ʷʢʦʩʪʽ ʚʦʜʠ (çʜʫʞʝ ʜʦʙʨʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤè, çʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʾʾ ʯʠʩ-

ʪʦʪʠè) ʽ ʟʥʘʯʝʥʥʷ ʙʣʦʢʦʚʦʛʦ ʽʥʜʝʢʩʫ ɯ1 ʩʪʘʥʦʚʠʣʠ 1,3. ɿʘʛʘʣʦʤ ʟʘ ʜʦʩʣʜ̔ʞʫʚʘʥʠʡ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʪʘʙʽʣʽʟʘʮʽʷ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ.  

ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ ʜʝʩʷʪʠʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʙʣʦʢʫ 

ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ɯ2) ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 3,1 ʽ 

3,3 ʪʘ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʥʘʣʝʞʘʣʠ ʜʦ 3 ʢʘʪʝʛʦʨʽʾ ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ (çʜʦʙ-

ʨʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) (ʪʘʙʣ. 1). ʊʨʝʙʘ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʯʘʩʦʚʽʡ ʜʠʥʘʤʽʮʽ ʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ ʥʘʡ-

ʢʨʘʱʽ ʟʥʘʯʝʥʥʷ ɯ2 (2,8-2,9) ʬʽʢʩʫʚʘʣʠʩʴ ʫ 2010, 2014-2015 ʨʨ. ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘ-

ʣʠ ʚʦʜʠ 3(2) ʩʫʙʢʘʪʝʛʦʨʽʻʶ (çʜʦʙʨʽè, çʜʦʩʠʪʴ ʯʠʩʪʽè ʚʦʜʠ ʟ ʫʭʠʣʦʤ ʜʦ çʜʫʞʝ ʜʦ-

ʙʨʠʭè, çʯʠʩʪʠʭè). ɺʦʜʥʦʯʘʩ ʥʘʡʛʽʨʰʽ ʟʥʘʯʝʥʥʷ ɯ2 (3,3-3,4) ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ 2007-

2009 ʨʨ. ʪʘ ʚʽʜʥʝʩʣʠ ʚʦʜʠ ʜʦ 3(4) ʩʫʙʢʘʪʝʛʦʨʽʾ (çʜʦʙʨʽè, çʜʦʩʠʪʴ ʯʠʩʪʽè ʚʦʜʠ ʟ ʪʝ-

ʥʜʝʥʮʽʻʶ ʥʘʙʣʠʞʝʥʥʷ ʜʦ çʟʘʜʦʚʽʣʴʥʠʭè, çʩʣʘʙʢʦ ʟʘʙʨʫʜʥʝʥʠʭè) (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʏʘʩʦʚʘ ʜʠʥʘʤʽʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʛʽʜʥʦ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ʙʣʦʢʦʚʠʭ (ɯ1, ɯ2, ɯ3) 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ (ɯɽ) ʽʥʜʝʢʩʽʚ ʨ. ʊʫʨʽʷ ï ʤ. ʂʦʚʝʣʴ (2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ)  

ʟʘ ʧʝʨʽʦʜ 2007-2016 ʨʨ. 

 

ʋ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ ʫ 2007-2008 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʚʠʱʽ ʟʥʘʯʝʥʥʷ ɯ2 (3,8-3,7) ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʠʤ ʧʫʥʢʪʦʤ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ 

ʷʢʽʩʪʴ ʚʦʜʠ ʨ. ʊʫʨʽʷ 4(3) ʩʫʙʢʘʪʝʛʦʨʽʻʶ (çʟʘʜʦʚʽʣʴʥʽè, çʩʣʘʙʢʦ ʟʘʙʨʫʜʥʝʥʽè ʚʦʜʠ 

ʟ ʫʭʠʣʦʤ ʜʦ çʜʦʙʨʠʭè, çʜʦʩʠʪʴ ʯʠʩʪʠʭè) ɯɯɯ ʢʣʘʩʫ (çʟʘʜʦʚʽʣʴʥʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ 

ʩʪʘʥʦʤ, çʟʘʙʨʫʜʥʝʥʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ). ʊʘʢʦʞ ʥʘʡʢʨʘʱʽ ʟʥʘʯʝʥʥʷ ɯ2 (2,9) 

ʬʽʢʩʫʚʘʣʠʩʴ ʫ 2014-2015 ʨʨ., ʷʢ ʽ ʚ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʛʘʣʦʤ ʚʽʜ-

ʟʥʘʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʥʠʟ ʟʘ 

ʪʝʯʽʻʶ ʨʽʯʢʠ, ʪʦʙʪʦ ʫ ʧʫʥʢʪʽ 1,5 ʢʤ ʥʠʞʯʝ ʤ. ʂʦʚʝʣʴ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ 

ʩʪʽʯʥʠʭ ʚʦʜ ʤʽʩʪʘ (ʨʠʩ. 2).  



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2018. ï ɺʠʧʫʩʢ 9 

74 

ʆʪʞʝ, ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʣʦʢʫ ɯ2 ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ 

2010-2015 ʨʨ., ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ, ʦʢʨʽʤ 2016 

ʨ., ʜʝ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʧʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ɯ2 (3,1; 3,4) ʚʽʜʧʦʚʽʜʥʦ ʚ ʦʙʦʭ ʧʫʥʢ-

ʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ɸʥʘʣʽʟ ʜʝʩʷʪʠʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʙʣʦʢʫ ʚʤʽʩʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ɯ3 

(2,6; 3,2) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʚʦʜʠ ʨ. ʊʫʨʽʷ 3 ʢʘʪʝʛʦʨʽʻʶ ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ (çʜʦʙ-

ʨʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠè) (ʪʘʙʣ. 1). ʊʘʢ, 

ʚ ʯʘʩʦʚʽʡ ʜʠʥʘʤʽʮʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ɯ3 ʫ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʣʠ-

ʚʘʣʠʩʴ ʚʽʜ 2 (2013 ʨ.) ʜʦ 3,2 (2007; 2009 ʨʨ.), ʪʦʙʪʦ ʚʦʜʠ ʨʽʯʢʠ ʟʤʽʥʶʚʘʣʠʩʴ ʚʽʜ 2 

ʜʦ 3 ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ ʚʦʜʠ (ʚʽʜ çʜʫʞʝ ʜʦʙʨʠʭè ʜʦ çʜʦʙʨʠʭè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘ-

ʥʦʤ, çʯʠʩʪʠʭè ʜʦ çʜʦʩʠʪʴ ʯʠʩʪʠʭè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) (ʨʠʩ. 1).  

ʋ ʜʨʫʛʦʤʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ɯ3 ʟʤʽʥʶʚʘʣʠʩʴ ʚ ʤʝ-

ʞʘʭ ʚʽʜ 2,7 (2011; 2015 ʨʨ.) ʜʦ 3,2-3,5 (2010; 2016 ʽ 2007 ʨʨ.), ʪʦʙʪʦ ʚʦʜʠ ʭʘʨʘʢ-

ʪʝʨʠʟʫʚʘʣʠʩʴ ʧʨʘʢʪʠʯʥʦ 3 ʢʘʪʝʛʦʨʽʻʶ, ʟʤʽʥʶʶʯʠʩʴ ʫ ʩʫʙʢʘʪʝʛʦʨʽʷʭ ʚʽʜ 3(2) 

(çʜʦʙʨʽè, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟ ʫʭʠʣʦʤ ʜʦ çʜʫʞʝ ʜʦʙʨʠʭè, çʯʠʩʪʠʭè) ʜʦ 3 (4) (çʜʦʙ-

ʨʽè, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟ ʪʝʥʜʝʥʮʽʻʶ ʥʘʙʣʠʞʝʥʥʷ ʜʦ çʟʘʜʦʚʽʣʴʥʠʭè, çʩʣʘʙʢʦ ʟʘʙʨʫ-

ʜʥʝʥʠʭè).  

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ɯ3 (3,7) ʬʽʢʩʫʚʘʣʠʩʴ ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʫ 2008 ʨ. ʪʘ ʚʠʟʥʘʯʠʣʠ ʚʦʜʠ ʨʽʯʢʠ 4 ʢʘʪʝʛʦʨʽʻʶ ɯɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ (çʟʘ-

ʜʦʚʽʣʴʥʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʩʣʘʙʢʦ ʟʘʙʨʫʜʥʝʥʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ). ʋ 

ʜʨʫʛʦʤʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 2009 ʨ. ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ɯ3 ʩʪʘʥʦʚʠʣʦ 4 ʪʘ ʚʠ-

ʟʥʘʯʠʣʦ ʚʦʜʠ ʪʘʢʦʞ 4 ʢʘʪʝʛʦʨʽʻʶ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢ ʽ ʚ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ (ʨʠʩ. 2).  

 
ʈʠʩ. 2. ʏʘʩʦʚʘ ʜʠʥʘʤʽʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʛʽʜʥʦ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ʙʣʦʢʦʚʠʭ (ɯ1, ɯ2, ɯ3) 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ (ɯɽ) ʽʥʜʝʢʩʽʚ ʨ. ʊʫʨʽʷ ï ʤ. ʂʦʚʝʣʴ (1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ)  

ʟʘ ʧʝʨʽʦʜ 2007-2016 ʨʨ. 
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ɿʘʛʘʣʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ 2007-2011 ʨʨ., ʫ ʧʫʥʢʪʽ 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ ʩʧʦʩʪʝʨʽʛʘ-

ʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʷʢʦʩʪʽ ʚʦʜʠ ʚʽʜ 3-4 ʜʦ 2, ʱʦ ʙʫʣʘ ʩʪʘ-

ʙʽʣʴʥʦʶ ʟ 2012-2016 ʨʨ. ɸ ʫ ʧʫʥʢʪʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ, ʧʦʯʠʥʘʶʯʠ ʟ 2010-2016 

ʨʨ. ʚʽʜʙʫʣʘʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʚ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ ʚʦʜʠ. ʊʘʢʦʞ ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʷʢ ʽ ʟʘ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʤʠ, ʪʘʢ ʽ ʟʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʟʥʘʯʘʣʘʩʴ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ɯ3 ʚʥʠʟ ʟʘ ʪʝʯʽ̒ ʶ ʨʽʯʢʠ.  

ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʟʥʘʯʝʥʴ ʪʨʴʦʭ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ ʥʘʡʙʽʣʴ-

ʰʠʡ ʚʥʝʩʦʢ ʚ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʦʜʠ ʥʘʣʝʞʠʪʴ ʚʤʽʩʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯ-

ʥʦʾ ʜʽʾ ʪʘ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʤ ʧʦʢʘʟʥʠʢʘʤ.  

ʗʢ ʟʘʩʚʽʜʯʫʻ ʘʥʘʣʽʟ ʜʝʩʷʪʠʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʽ-

ʯʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʧʫʥʢʪʽ 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ ʪʘ ʫ ʧʫʥʢʪʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ ʚʦʜʠ ʨ. ʊʫ-

ʨʽʷ ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ɯɽ (2,2) 2 ʢʘʪʝʛʦʨʽʻʶ (çʜʫʞʝ ʜʦʙʨʽè ʟʘ ʾʭ ʧʨʠʨʦ-

ʜʥʠʤ ʩʪʘʥʦʤ, çʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) ɯɽ (2,5) ʪʘ 3 ʢʘʪʝʛʦʨʽʻʶ (çʜʦʙʨʽè ʟʘ ʾʭ 

ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʗʢʽʩʪʴ ʚʦʜʠ ʚ ʦʙʦʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʡʞʝ ʙʫʣʘ ʙʣʠʟʴʢʦʶ (ʪʘʙʣ. 1).  

 ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (ɯɽ) ʚʦʜʠ ʨ. 

ʊʫʨʽʷ ʢʦʣʠʚʘʣʠʩʷ: 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ ʚʽʜ 2,0 ʫ 2013-2015 ʨʨ. ʜʦ 2,7 ʫ 2008 ʨ.; 1,5 

ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ ī ʚʽʜ 2,2 (2015 ʨ.) ʜʦ 2,7 (2009; 2016 ʨʨ.) ʪʘ 2,8 (2007-2008 ʨʨ.) 

ʪʘ ʚʽʜʥʝʩʣʠ ʚʽʜʧʦʚʽʜʥʦ ʚʦʜʠ ʜʦ 2 (çʜʫʞʝ ʜʦʙʨʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʯʠʩʪʽè 

ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠè) ʽ 3(2) ʩʫʙʢʘʪʝʛʦʨʽʾ (çʜʦʙʨʽè, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟ ʫʭʠʣʦʤ ʜʦ 

çʜʫʞʝ ʜʦʙʨʠʭè, çʯʠʩʪʠʭè) ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ (ʨʠʩ. 1, 2).  

ʆʪʞʝ, ʟʘʛʘʣʦʤ ʟ 2010-2016 ʨʨ. ʚʽʜʟʥʘʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʢʘʪʝ-

ʛʦʨʽʾ ʷʢʦʩʪʽ ʚʦʜʠ ʚʽʜ 3 ʜʦ 2 ʫ ʧʫʥʢʪʽ 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ, ʘ ʧʦʯʠʥʘʶʯʠ ʟ 2011-2015 

ʨʨ. ï ʫ ʧʫʥʢʪʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ.  

ʗʢ ʧʦʢʘʟʘʚ ʚʠʱʝ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʫʨʽʷ 

ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ, ʥʘʩʧʨʘʚʜʽ, ʫ 2016 ʨ. ʬʽʢʩʫʚʘʣʠʩʴ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʙʣʦʢʦʚʠʭ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʦʢʘʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʟʘʙʨʫʜ-

ʥʝʥʽʩʪʴ. ʊʘʢʦʞ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ [6] ʫ ʩʪʚʦʨʽ ʚʠʱʝ ʤʽʩʪʘ ʟʘʬʽʢʩʦʚʘʥʦ 1 ʚʠʧʘʜʦʢ ʚʠ-

ʩʦʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʘʟʦʪʦʤ ʘʤʦʥʽʡʥʠʤ (13 ɻɼʂ) ʫ ʪʨʘʚʥʽ 2016 ʨ. ʋ ʚʦʜʽ 

ʦʙʦʭ ʩʪʚʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʘʤʦ-

ʥʽʡʥʦʛʦ ʪʘ ʘʟʦʪʫ ʥʽʪʨʘʪʥʦʛʦ. ɼʝʱʦ ʟʨʦʩʣʦ ʙʽʦʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ. ʋ ʚʝʨʭ-

ʥʴʦʤʫ ʩʪʚʦʨʽ ʟʙʽʣʴʰʠʣʦʩʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟʘʣʽʟʦʤ ʟʘʛʘʣʴʥʠʤ. ʆʪʞʝ, ʷʢʽʩʪʴ ʚʦ-

ʜʠ ʨ. ʊʫʨʽʷ ʫ 2016 ʨ. ʜʝʱʦ ʧʦʛʽʨʰʠʣʘʩʴ, ʱʦ ʪʘʢʦʞ ʟʘʩʚʽʜʯʫʶʪʴ ʥʘʰʽ ʜʦʩʣʜ̔ʞʝʥʥʷ.  

ʗʢ ʟʘʟʥʘʯʘʣʦʩ ̫ʚʠʱʝ, ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʦʤʠʩ-

ʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨ. ʊʫʨʽʾ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ, ʪʦʤʫ ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʦʚʝʣʴʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠʧʠʥʠʣʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ. ʆʜʥʘʢ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʨʽʯʢʠ ʟʘʣʠ-

ʰʘʶʪʴʩʷ ʩʢʠʜʠ ʥʝʜʦʩʪʘʪʥʴʦ-ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʋɺʂɻ çʂʦʚʝʣʴʚʦʜʦʢʘʥʘʣè, 

ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ɺɸʊ çʂʦʚʝʣʴʤʦʣʦʢʦè. ʊʘʢ, ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʨʽʯʢʠ 

ʚʠʷʚʠʣʠ ʙʽʣʫʚʘʪʫ ʤʘʩʣʷʥʠʩʪʫ ʧʣʷʤʫ ʽʟ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ, ʘ ʪʘʢʦʞ ʟʥʘʡʰʣʠ 
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ʚʠʧʘʜʢʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʧʽʜʢʣʶʯʝʥʴ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʪʦʢʽʚ ʚʽʜ ʞʠʪʣʦʚʦʾ ʟʘ-

ʙʫʜʦʚʠ ʩ. ɺʝʨʙʢʘ ʜʦ ʢʦʣʝʢʪʦʨʫ ʟʣʠʚʦʚʦʾ ʢʘʥʘʣʽʟʘʮʽʾ ɺɸʊ çʂʦʚʝʣʤɹʦʣʦʢʦè [1]. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ʊʫʨʽʷ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʪʨʽʙʥʦ ʧʨʦʚʝ-

ʩʪʠ ʨʦʟʯʠʱʝʥʥʷ ʨʫʩʣʘ; ʧʨʦʢʣʘʩʪʠ ʥʦʚʽ ʢʦʣʝʢʪʦʨʠ ʚʽʜ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ; ʨʝʢʦʥʩʪ-

ʨʫʢʮʽʷ ʤʝʨʝʞ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ; ʜʦʪʨʠʤʘʥʥʷ 

ʚʠʤʦʛ ʦʯʠʱʝʥʥʷ ʚʦʜʠ; ʚʚʝʜʝʥʥʷ ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʜʽʶ-

ʯʦʛʦ ʚʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ. ɿʘ 

ʟʥʘʯʝʥʥʷʤʠ ʚʝʣʠʯʠʥ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟʘ ʜʝʩʷʪʠʨʽʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ ʧʫʥʢʪʽʚ ʩʧʦ-

ʩʪʝʨʝʞʝʥʥʷ ʚʦʜʠ ʨ. ʊʫʨʽʷ ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ ʧʨʽʩʥʠʭ ʛʽʧʦʛʘʣʠʥʥʠʭ. ɿʘ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʾʾ ʚʦʜʠ ʥʘʣʝʞʘʣʠ ʜʦ 1 ʢʘʪʝʛʦʨʽʾ ɯ ʢʣʘʩʫ (çʚʽʜʤʽʥʥʽè ʟʘ ʾʭ 

ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʫʞʝ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʾʾ ʯʠʩʪʦʪʠ). ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʥ-

ʜʝʢʩʽʚ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʙʣʦʢʫ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯʥʦʾ 

ʜʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʚʦʜʠ ʨ. ʊʫʨʽʷ 3 ʢʘʪʝʛʦʨʽʻ  ʁɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ (çʜʦʙʨʽè ʟʘ 

ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʦʩʠʪʴ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ). ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘ-

ʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ ʚʠʟʥʘʯʠʣʠ ʚʦʜʠ ʨ. ʊʫʨʽʷ 2 ʢʘʪʝʛʦʨʽʻʶ (çʜʫʞʝ ʜʦʙʨʽè 

ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) ʫ ʧʫʥʢʪʽ 2 ʢʤ ʚʠʱʝ ʤʽʩʪʘ 

ʪʘ 3 ʢʘʪʝʛʦʨʽʻʶ ɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ (çʜʦʙʨʽè ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ, çʜʦʩʠʪʴ 

ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ) ʫ ʧʫʥʢʪʽ 1,5 ʢʤ ʥʠʞʯʝ ʤʽʩʪʘ.  

ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʦʢ ʚʘʞʣʠʚʘ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦ-

ʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥ ʪʘ ʨʦʟ-

ʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʚʽʜ-

ʧʦʚʽʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  
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Summary 

Netrobcuk ɯ.M., Mykoliuk L.N. Ecological Assessment of the Water Quality 

and the Dynamics of Changes of the River Turia in the Volyn Region. 

The purpose of the article is to analyze the chemical composition of water and the dynamics 

of changes in water quality in the river Turia for the period of 2007-2016. The assessment of the 
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quality and dynamics of water pollution from the ecological positions was performed in two points 

of observation in three blocks. They are salt composition, ecological and sanitary indices, content 

of specific substances toxic effects. The overall ecological assessment of water quality is calculated 

as an average of the sum of three block indexes. By the values of block and ecological indexes, the 

category and class of water quality were determined according to the ecological classification. The 

observation points were in Kovel city: 2 km higher and 1.5 km below the city. 

It was established that the waters of the river Turia for the components of the salt 

composition, belonged to the first category of the I class ("excelent" in their natural state, "very 

clean" in terms of its purity) for both observation points. It was determined that the water of the 

river Touria for ecological and sanitary indicators belonged to third categories of the 2nd class of 

quality ("good" in their natural state, "fairly clean" in terms of purity). According to the content of 

specific substances of toxic effect, the water of the Turia belongs to third category of the 2nd class 

water quality ("good" in their natural state, "fairly clean" on the degree of purity "). 

It was analyzed that the average annual values of ecological indexes for the ten-year period 

described the waters of the river Turia into 2 category ("very good" in their natural state, "clean" 

in terms of purity) at a point 2 km above the city and 3 categories ("good" for their natural state, 

"fairly clean" by the degree of purity) II class water quality at a point 1,5 km below the city. The 

main sources of water pollution are poorly cleaned sewage and sewage treatment facilities of the 

city's enterprises. 

Key words: river, water quality, class, category, salt composition, ecological and sanitary 

indicators, specific substances. 

 

 

ʋɼʂ 502.628.5.05(477.52) 

DOI: doi.org/10.5281/zenodo.1218628 

ɼʘʥʠʣʴʯʝʥʢʦ ʆ.ʉ., ɼʦʚʛʦʧʦʣʦʚʘ ɯ.ʉ.
1
 

 

ɺɯɼʍʆɼʀ ʋ ʉʋʄʉʔʂɯʁ ʆɹʃɸʉʊɯ: 

ɼʀʅɸʄɯʂɸ ʋʊɺʆʈɽʅʅʗ, ʅɸʂʆʇʀʏɽʅʅʗ ʊɸ ʇʆɺʆɼɾɽʅʅʗ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʛʦʩʪʨʦʾ ʛʝʦʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʽʜʭʦʜʘʤʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʫʪʚʦʨʝʥʥʷ 

ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʨʝʛʽʦʥʽ, ʧʨʦʩʪʦʨʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʩʪʨʫʢʪʫʨʽ 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʚʦʜʞʝʥʥʶ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʦʥʽ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ʦʙʣʘʩʪʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʨʦʩʪʘʻ. ʆʩʥʦʚʥʠʤ ʫʪʚʦʨʶʚʘʯʝʤ ʚʽʜʭʦʜʽʚ ʻ 

ʤ. ʉʫʤʠ, ʘ ʫ ʩʪʨʫʢʪʫʨʽ ʚʽʜʭʦʜʽʚ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ (62%), ʦʩʥʦʚ-

ʥʠʤ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʷʢʠʭ ʻ ʇɸʊ çʉʫʤʠʭʽʤʧʨʦʤè. ʅʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦ 

ʧʦʚʦʜʞʝʥʥʶ ʟ ʚʽʜʭʦʜʘʤʠ: ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʚʟʘʛʘʣʽ ʥʝ ʫʪʠʣʽʟʫʶʪʴʩʷ ʪʘ ʥʝ ʚʠ-

ʜʘʣʷʶʪʴʩʷ, ʣʠʰʝ 1% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ 

ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʜʭʦʜʠ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

                                                 

É ɼʘʥʠʣʴʯʝʥʢʦ ʆ.ʉ., ɼʦʚʛʦʧʦʣʦʚʘ ɯ.ʉ., 2018. 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

Article Info:  Received: April 13, 2018;  

Final revision: April 25, 2018; Accepted: May 1, 2018. 
 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2018. ï ɺʠʧʫʩʢ 9 

78 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʘ ʥʝʛʘʪʠʚʥʘ ʛʝʦʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʩʬʦʨ-

ʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʧʨʦʮʝʩʽ ʥʝʨʘʮʽʦʥʘʣʴʥʦ-

ʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨ ʥʘʩʣʽʜʢʽʚ ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʽ 

çʧʨʠʨʦʜʘ-ʛʦʩʧʦʜʘʨʩʪʚʦ-ʥʘʩʝʣʝʥʥʷè. ʃʶʜʠʥʘ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʨʦʜʫ, ʘ ʧʦ-

ʪʽʤ ʩʘʤʘ ʧʦʪʝʨʧʘʻ ʚʽʜ ʟʤʽʥʝʥʦʾ ʧʨʠʨʦʜʠ. ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʽʜʭʦʜʘʤʠ ʻ ʦʜ-

ʥʽʻʶ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʛʝʦʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʷʢ ʚ ʋʢʨʘʾʥʽ ʪʘʢ ʽ ʫ ʉʫʤʩʴʢʽʡ ʦʙ-

ʣʘʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʨʝʛʽʦʥʽ ʽʩʥʫʻ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʘ ʫʪʠʣʽʟʘʮʽʻʶ ʚʽʜʭʦʜʽʚ. ʇʨʦʙʣʝʤʘ ʚʽʜʭʦʜʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘ-

ʣʴʥʦʶ, ʪʘʢ ʷʢ ʚʽʜʭʦʜʠ ʥʝʩʫʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʷʢ 

ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʪʘʢ ʽ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʽʜʭʦʜʠ ʉʫʤʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ ʫ ʮʽʣʦʤʫ ʪʘ ʾʭ ʚʠʜʠ, ʟʦʢʨʝʤʘ, ʘ ʧʨʝʜʤʝʪ ï ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʩʪʨʫʢʪʫʨʘ ʚʽʜʭʦʜʽʚ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʟʜʽʡʩʥʠʪʠ 

ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʨʝʛʽʦʥʽ, ʚʩʪʘʥʦʚʠʪʠ ʩʪʨʫʢ-

ʪʫʨʫ ʚʽʜʭʦʜʽʚ ʪʘ ʰʣʷʭʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʛʽʜʥʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè ʜʦ 

ʟʘʟʥʘʯʝʥʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʙʫʜʴ-ʷʢʽ ʨʝʯʦʚʠʥʠ, ʤʘʪʝʨʽʘʣʠ ʽ ʧʨʝʜʤʝʪʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʪʽʤ ʟʘ ʤʽʩʮʝʤ 

ʫʪʚʦʨʝʥʥʷ ʘʙʦ ʚʠʷʚʣʝʥʥʷ, ʚʽʜ ʷʢʠʭ ʾʭ ʚʣʘʩʥʠʢ ʧʦʚʠʥʝʥ ʧʦʟʙʫʪʠʩʷ ʰʣʷʭʦʤ ʾʭ 

ʫʪʠʣʽʟʘʮʽʾ ʘʙʦ ʚʠʜʘʣʝʥʥʷ [2]. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘ-

ʩʪʽ [5]. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʙʽʨ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʽʜʭʦʜʽʚ ʨʦʟʧʦʯʘʚʩʷ 

ʧʦʨʽʚʥʷʥʦ ʥʝʱʦʜʘʚʥʦ ʽ ʪʦʤʫ ʻ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʥʝʫʟʛʦʜʞʝʥʥʷ. ʊʘʢ ʚʽʜʦʤʦʩʪʽ 

ʜʦ 2010 ʨ. ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʘʥʥʽ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʨʛʘ-

ʥʽʟʘʮʽʡ, ʘ ʟ 2011 ʨ. ï ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʭʦʜʽʚ, ʫʪʚʦʨʝʥʠʭ ʫ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʽ, ʘ 

ʪʘʢʦʞ ʟʘ 1994-2009 ʨʨ. ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʜʘʥʽ ʧʦ ʚʽʜʭʦʜʘʭ ɯ-ɯɯɯ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ, 

ʘ ʟ 2010 ʨ. ï ʧʦ ʚʽʜʭʦʜʘʭ ɯ-ɯV ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ. 

ɼʠʥʘʤʽʢʘ ʦʙʩʷʛʫ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʯʠʥʘʶʯʠ ʟ 1994 ʨ. ʧʦ 2016 ʨ., ʤʘʻ ʥʝ 

ʩʪʘʙʽʣʴʥʫ, ʧʨʦʪʝ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ (ʨʠʩ. 1). ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʦ-

ʢʘʟʥʠʢʠ ʥʘʙʫʚʘʶʪʴ ʚ ʧʝʨʽʦʜ ʟ 2010 ʨ. (889 ʪʠʩ. ʪ) ʽ ʪʨʠʚʘʶʪʴ ʧʦ 2016 ʨ. 

(672,6 ʪʠʩ. ʪ), ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʨʘʭʫʚʘʥʥʷʤ ʰʠʨʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʧʠʩʘʥʦʾ 

ʚʠʱʝ. ʇʽʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 2012 ʨ. (1216,7 ʪʠʩ. ʪ). ʋ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʣʶʜʠ-

ʥʫ ʫ 2016 ʨ. ʫʪʚʦʨʠʣʦʩʷ 609 ʢʛ ʚʽʜʭʦʜʽʚ, ʘ ʫ ʧʽʢʦʚʠʡ 2012 ʨ. ï 1064 ʢʛ.  

ʇʦʩʪʽʡʥʝ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ. ʇʦʨʽʚʥʶʶʯʠ 

ʛʨʘʬʽʢʠ ʜʠʥʘʤʽʢʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʨʠʩ. 2), ʩʧʦʩʪʝʨʽʛʘʻʤʦ 

ʘʥʘʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ ʟ 1994 ʨ. ʧʦ 2010 ʨ. ʇʨʦʪʝ ʟ 2010 ʨ. ʧʦ 2014 ʨ. ʚʠʷʚʣʷʻʤʦ 

ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʚʽʣʴʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ, ʭʦʯʘ ʫ 2013 ʨ. ʧʦʢʘʟʥʠʢ ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʟʤʝʥʰʠʚʩʷ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʝʥh ʝʥʥʷʤ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʤʘʡʞʝ ʫ 2 
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ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ʇʦʜʽʙʥʫ ʩʠʪʫʘʮʽʶ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʫ 2015 

ʪʘ 2016 ʨʨ. ʋ 2016 ʨ. ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʨʝʛʽʦʥʽ ʟʤʝʥʰʠʣʦʩʷ ʥʘʪʦʤʽʩʪʴ ʥʘʢʦ-

ʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʙʣ̔ʴʰʠʣʦʩʷ, ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽ ʤʽʩʮʷ ʟʥʠʟʠʣʦʩʷ ʤʘʡʞʝ ʥʘ ʪʨʝʪʠʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2015 ʨ., 

ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʘʜʦʚʣ̔ʴʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ.  

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ  

 

 

 
ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 
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ʋ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʚ ʦʙʣʘʩʪʽ ʫ 2016 ʨ. ʥʘʢʦʧʠʯʠʣʦʩʷ 31000 ʢʛ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʪʝʥ-

ʜʝʥʮʽʷ: ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ ʩʢʦʨʦʯʫʻʪʴʩʷ (ʱʦʨʦʢʫ ʦʙʣʘʩʪʴ ʚʪʨʘʯʘʻ 

ʙʣʠʟʴʢʦ 15-16 ʪʠʩ. ʦʩʽʙ) [4], ʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʨʦʩʪʘʻ. 

ʇʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʫ ʉʫʤʩʴʢʽʡ ʦʙ-

ʣʘʩʪʽ ʥʘʡʙʽʣʴʰʽ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦ-

ʨʦʟʚʠʥʝʥʠʭ ʤʽʩʪʘʭ ʪʘ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ, ʤʽʩʪʘʭ ʉʫʤʠ (69,6% ʫʪʚʦʨʝʥʠʭ 

ʚʽʜʭʦʜʽʚ), ʐʦʩʪʢʘ (8,5%), ʂʦʥʦʪʦʧ (6,3%) ʪʘ ʃʝʙʝʜʠʥʩʴʢʦʤʫ (4,3%), ʈʦʤʝʥʩʴ-

ʢʦʤʫ (2,1%), ʂʦʥʦʪʦʧʩʴʢʦʤʫ ʨʘʡʦʥʘʭ (1,9%) (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʋʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2016 ʨ. [1] 

 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʻ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʽʤʽʯʥʦʾ, ʤʘʰʠ-

ʥʦʙʫʜʽʚʥʦʾ, ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ, ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʝʡ, ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʪʘ ʩʬʝʨʠ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʽʤʽʯʥʦʾ ʪʘ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʪʨʫʢʪʫʨʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝ-

ʥʘ ʚ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 4) ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ [5].  

ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʫʪʚʦʨʝʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʥʦʚʣʷʪʴ 

ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ (ʫʪʚʦʨʝʥʽ ʚʥʘʩʣʽʜʦʢ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ), ʜʦ ʷʢʠʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ: ʭʽʤʽʯʥʽ ʚʽʜʭʦʜʠ, ʧʨʦʤʠʩʣʦʚʽ ʩʪʦʢʠ, ʚʽʜʭʦʜʠ ʟʘʛʦʨʷʥʥʷ ʪʘ ʚʽʜʭʦʜʠ ʯʦʨ-

ʥʠʭ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʚ ʩʫʤʽ ʩʪʘʥʦʚʣʷʪʴ 62%. ʇʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ (ʫʪʚʦ-

ʨʝʥʽ ʫ ʩʬʝʨʽ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ) ʨʘʟʦʤ ʟ ʙʦ̔ʛʝʥʥʠʤʠ ʩʪʘʥʦʚʣʷʪʴ 36%. 

ʆʩʥʦʚʥʠʡ ʥʘʢʦʧʠʯʫʚʘʯ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʇɸʊ çʉʫʤʠʭʽʤʧʨʦʤè, ʡʦʤʫ ʥʘ-

ʣʝʞʠʪʴ ʤʘʡʞʝ 95% ʥʘʢʦʧʠʯʝʥʠʭ ʚʽʜʭʦʜʽʚ. ʊʘʢʦʞ ʥʘʡʙʽʣʴʰʠʡ ʫʪʚʦʨʶʚʘʯ ʛʘʣʴʚʘʥʦ-

ʰʣʘʤʽʚ ʚ ʦʙʣʘʩʪʽ ï ʇɸʊ çʉʫʤʩʴʢʝ ʤʘʰʠʥʦʙʫʜʽʚʥʝ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʦʙôʻʜʥʘʥʥʷè. 

ʉʪʘʥʦʤ ʥʘ 01.01.2017 ʨ. ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʥʘʢʦʧʠʯʝʥʦ 1,169 ʪʠʩ. ʪ ʟʘʟʥʘʯʝʥʠʭ ʚʽʜʭʦ-
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ʜʽʚ. ʇʝʨʽʦʜʠʯʥʦ ʚʽʜʭʦʜʠ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʫʪʠʣʽʟʘʮʽʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪ-

ʚʘʤ, ʘʣʝ ʦʙʩʷʛʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʚʽʜ ʦʙʩʷʛʽʚ ʫʪʠʣʽʟʘʮʽʾ [1].  

 

 
ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʤʘʪʝʨʽʘʣʽʚ 

  

ʅʘʡʛʦʩʪʨʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʫ ʮʽʡ ʩʬʝʨʽ ʻ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ, ʥʘʢʦʧʠʯʝʥ-

ʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʯʠ ʟʘʭʦʨʦʥʝʥʥʷ, ʘʙʦ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥ-

ʪʦʚʘʥʘ ʫʪʠʣʽʟʘʮʽʷ ʪʘʢ ʟʚʘʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ (ʘʙʦ ʪʦʢʩʠʯʥʠʭ) ʚʽʜʭʦʜʽʚ. ɺʠʜʣ̔ʷʶʪʴ 

ʟʘ ʩʪʫʧʝʥʝʤ ʪʦʢʩʠʯʥʦʩʪʽ 4 ʢʣʘʩʠ ʚʽʜʭʦʜʽʚ: ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ï ɯ-ʡ ʢʣʘʩ, 

ʚʠʩʦʢʦ ʥʝʙʝʟʧʝʯʥʽ ï ɯɯ-ʡ ʢʣʘʩ, ʥʝʙʝʟʧʝʯʥʽ ï ɯɯɯ-ʡ ʢʣʘʩ, ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ ï IV-ʡ 

ʢʣʘʩ. ʇʨʦʪʷʛʦʤ 2016 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʫʪʚʦʨʠʣʦʩʴ 672,6 ʪʠʩ. ʪ ʚʽʜʭʦʜʽʚ ɯ-

ɯV ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 120,9 ʪʠʩ. ʪ ʚʽʜʭʦʜʽʚ ɯ-ɯɯɯ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ [1], 

ʘ ʮʝ ʤʘʡʞʝ 18%. 

ʆʩʦʙʣʠʚʫ ʢʘʪʝʛʦʨʽʶ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʥʦʚʣʷʪʴ ʥʝʧʨʠʜʘʪʥʽ ʪʘ ʟʘʙʦ-

ʨʦʥʝʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʠ ʪʘ ʘʛʨʦʭʽʤʽʢʘʪʠ (ʅɿʇ). ʉʪʘʥʦʤ ʥʘ 01.01.2017 

ʦʙʩʷʛʠ ʅɿʇ ʦʨʽʻʥʪʦʚʥʦ ʩʢʣʘʜʘʶʪʴ 557,4 ʪ, ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʽʚ ʟʙʝʨʽʛʘʥʥʷ 69, ʟ ʥʠʭ 

52 ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʃʽʜʝʨʦʤ ʩʝʨʝʜ ʟʙʝʨʽʛʘʥʥʷ ʅɿʇ ʻ ʉʫʤʩʴ-

ʢʠʡ ʨʘʡʦʥ 279,2 ʪ. (50% ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ) [1]. 

ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ 

ʷʢʠʭ ʱʦʨʽʯʥʦ ʟʨʦʩʪʘʶʪʴ. ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʠʭ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʟʘʙʨʫʜʥʠ-

ʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ ʜʘʥʠʤʠ ʚʽʜʜʽʣʫ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩ-

ʧʦʜʘʨʩʪʚʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʚ ʦʙʣʘʩʪʽ ʟʘ 2016 ʨ. ʫʪʚʦ-

ʨʠʣʦʩʷ 744,8 ʪʠʩ.ʤ
3
 ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʜʦʨʽʚʥʶʻ ʙʣʠʟʴʢʦ 189,1 

ʪʠʩ. ʪ, ʷʢʽ ʟʘʭʦʨʦʥʝʥʽ ʥʘ 178 ʧʦʣʽʛʦʥʘʭ ʪʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

ʧʦʥʘʜ 270,28 ʛʘ. ʋ ʨʝʛʽʦʥʽ ʥʘʷʚʥʦ 15 ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ, 32 ʤʽʩʮʷ 

ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʝ ʻ ʧʨʘʚʦʚʠʤʠ. ɺʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʙʫʜʽʚʥʠʮʪʚʘ 8 ʧʦʣʽʛʦʥʽʚ 

ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 49,3 ʛʘ [1]. 
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ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʚʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè, ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʯʠ ʧʝ-

ʨʝʜʘʯʽ ʾʭ ʽʥʰʠʤ ʩʧʦʞʠʚʘʯʘʤ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʫʩʪʘʥʦʚʘʤ ʽ ʦʨ-

ʛʘʥʽʟʘʮʽʷʤ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʟʙʠʨʘʥʥʷʤ, ʦʙʨʦʙʣʝʥʥʷʤ ʪʘ ʫʪʠʣʽʟʘʮʽʻʶ ʚʽʜʭʦʜʽʚ [2]. 

ʋ 2016 ʨ. ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʚʘʣʦʩʷ 16 ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʧʘʣʶ-

ʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 4257 ʪ/ʨʽʢ, 9 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʦʶ ʪʝʧʣʦʚʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ ʟʘʛʘʣʴʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ 23471 ʪ/ʨʽʢ, 12 ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 189779 ʪ/ʨʽʢ ʪʘ 10 ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ-

ʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 19 ʪ/ʨʽʢ [1]. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʫ 2016 ʨ. ʟʘ ʢʣʘʩʘʤʠ 

ʥʝʙʝʟʧʝʢʠ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 5). 

ʈʠʩ. 5. ʇʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 2016 ʨ. 

  

ʅʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ (ɯ-ʡ ʢʣʘʩ) ʥʝ ʫʪʠʣʽʟʦʚʫʚʘʣʠʩʷ ʪʘ ʥʝ ʚʠʜʘ-

ʣʷʣʠʩʷ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽ ʤʽʩʮʷ, ʚʠʩʦʢʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ (ɯɯ-ʡ ʢʣʘʩ) ï 

ʤʘʡʞʝ 50% ʙʫʣʦ ʫʪʠʣʽʟʦʚʘʥʦ ʪʘ ʦʙʨʦʙʣʝʥʦ, ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ (ɯɯɯ-ʡ ʢʣʘʩ) ï 

45,2% ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʪʘ 53,7% ï ʫʪʠʣʽʟʦʚʘʥʦ, ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ (IV-ʡ 

ʢʣʘʩ) ï 64% ʚʠʜʘʣʝʥʦ ʽ ʥʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʫʪʠʣʽʟʦʚʘʥʘ. ʅʘʡʢʨʘʱʘ ʩʠʪʫʘʮʽʷ ʧʦ 

ʧʦʚʦʜʞʝʥʥʶ ʟ ʚʽʜʭʦʜʘʤʠ ʩʘʤʝ ɯɯɯ-ʛʦ ʢʣʘʩʫ. 

ɻʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. 

ʇʦʩʪʽʡʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʪʘ ʣʽʢʚʽʜʫʶʪʴʩʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʟʚʘʣʠʱʘ. ʋ 2016 ʨ. ʚʠ-

ʷʚʣʝʥʦ ʪʘ ʣʽʢʚʽʜʦʚʘʥʦ 678 ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʙʽʣʷ 

35,9 ʪʠʩ. ʤ
3 
ʚʽʜʭʦʜʽʚ ʥʘ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ 30,996 ʛʘ [1]. ʈʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʪʚʝʨ-

ʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʤʽʩʪʘʭ ʉʫʤʠ, ʂʦʥʦʪʦʧ, ʊʨʦʩʪʷʥʝʮʴ, ʇʫ-

ʪʠʚʣʴ, ʃʠʧʦʚʘ ɼʦʣʠʥʘ ʪʘ ʣʠʰʝ 20% ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ ʦʭʦʧʣʝʥʝ ʨʦʟʜʽʣʴʥʠʤ 
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ʟʙʠʨʘʥʥʷʤ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʃʠʰʝ 2,27 ʪʠʩ ʤ
3
 ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚʠʣʫʯʘʻʪʴʩʷ ʟ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʩʢʣʘʜʘʻ ʙʽʣʷ 1% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ. 

ɿ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʟʥʠʞʝʥʥʷ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫ 

ʨʝʛʽʦʥʽ ʟʘʧʨʦʚʘʜʞʝʥʦ çʂʦʤʧʣʝʢʩʥʫ ʧʨʦʛʨʘʤʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʉʫʤʩʴ-

ʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 2016-2020 ʨʦʢʠè [3]. ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʤʘʻ ʥʘ ʤʝʪʽ ʟʤʝʥ-

ʰʝʥʥʷ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ; ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʝ ʟʙʠʨʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ 

ʚʽʜʭʦʜʽʚ; ʙʝʟʧʝʯʥʝ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦ-

ʜʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʝ. ʇʨʦ-

ʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʘ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ: ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ ʟ ʢʦʞ-

ʥʠʤ ʨʦʢʦʤ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʨʦʩʪʘʻ. ʆʩʥʦʚʥʠʤ ʫʪʚʦʨʶʚʘ-

ʯʝʤ ʚʽʜʭʦʜʽʚ ʷʚʣʷʻʪʴʩʷ ʤ. ʉʫʤʠ. ʋ ʩʪʨʫʢʪʫʨʽ ʚʽʜʭʦʜʽʚ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ 

ʩʘʤʝ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ (62%), ʦʩʥʦʚʥʠʤ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʷʢʠʭ ʻ ʇɸʊ çʉʫʤʠ-

ʭʽʤʧʨʦʤè. ʋ ʨʝʛʽʦʥʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 18% (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ) ʪʦʢʩʠʯʥʠʭ ʚʽʜ-

ʭʦʜʽʚ ɯ-ɯɯɯ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ ʪʘ 557,4 ʪ ʥʝʧʨʠʜʘʪʥʠʭ ʪʘ ʟʘʙʦʨʦʥʝʥʠʭ ʜʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ. ʅʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦ ʧʦʚʦʜʞʝʥʥʷʤ ʟ ʚʽʜ-

ʭʦʜʘʤʠ: ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʚʟʘʛʘʣʽ ʥʝ ʫʪʠʣʽʟʦʚʫʶʪʴʩʷ ʪʘ ʥʝ ʚʠʜʘ-

ʣʷʶʪʴʩʷ, ʣʠʰʝ 1% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙ-

ʣʷʻʪʴʩʷ ʥʘ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ. 
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Summary 

Danylchenko ʆ.S., Dovhopolova I.S. Waste in Sumy Region: Dynamics of 

Production, Accumulation and Circulation. 

The article is devoted to the study of the acute geoecological problem of the Sumy region - 

pollution of the environment with waste. Particular attention is paid to the analysis of the dynamics 

of production and accumulation of waste in the region, the spatial structure of waste generation, 

the structure of waste disposal by categories of materials, handling of hazardous waste and solid 

domestic waste. On the basis of statistical data, graphs and diagrams are made which show that the 

collection and accumulation of waste in the Sumy region have a steady tendency to increase. In 
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2016, the receipt of waste in the region decreased, but the accumulation of waste increased, this is 

because the disposal of waste in specially designated areas decreased by almost a third compared 

to 2015. The spatial structure of waste generation shows that the main waste producer is the city of 

Sumy, as the main industrial center of the region. In the structure of waste, the leading place is oc-

cupied by industrial waste (62%), the main accumulator of which is OJSC ñSumykhimpromò. In the 

region, 18% (of the total volume) of toxic wastes of I-III hazard classes. 

In conclusion, the authors say that there is a clear negative trend: the population of the re-

gion is declining year by year, and the accumulation of waste is growing. And there is also a nega-

tive trend in waste management: extremely hazardous waste is not disposed of at all and is not re-

moved, only 1% of the total volume of solid household waste is processed for secondary raw mate-

rials. 

Keywords: waste, waste management, Sumy region. 
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ʆʎɯʅʂɸ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʄɸʃʆɰ ʈɯʏʂʀ ʇʆɾʅɯ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʤʘʣʦʾ ʨʽʯʢʠ ʇʦʞʥʽ, ʾʾ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ, ʟʘ-

ʧʣʘʚʠ ʪʘ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟ ʨʽʯʢʦʶ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚ-

ʣʝʥʥʶ ʪʘ ʦʮʽʥʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʇʦʞʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪ-ʤʝʪʦʜʠʢʠ ʟʘ ʚʽʟʫʘʣʴ-

ʥʦʶ ʦʮʽʥʢʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 31% ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʨʽʯʢʠ ʧʝʨʝʙʫʚʘʻ ʚ çʱʝ ʜʦʙʨʦʤʫè ʩʪʘʥʽ ʽ 

ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʾ ʟʙʝʨʝʞʝʥʥʷ, 38% ï ʟʥʘʭʦʜʠʪʴʩʷ ʫ çʟʘʜʦʚʽʣʴʥʦʤʫè 

ʩʪʘʥʽ ʽ ʧʦʪʨʝʙʫʻ ʟʘʭʦʜʽʚ ʧʦ ʧʨʠʟʫʧʠʥʝʥʥʶ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ 31% ï ʦʮʽʥʶʻʪʴʩʷ ʷʢ çʥʝʟʘʜʦ-

ʚʽʣʴʥʠʡè ʩʪʘʥ ʽ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯʢʠ ʽ 

ʟʘʧʣʘʚʠ, ʘ ʩʘʤʝ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʦʜʦʦʭʦʨʦʥʥʽ ʟʦʥʠ ʪʘ ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ 

ʩʤʫʛʠ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʧʦ ʾʭ ʚʽʜʥʦʚʣʝʥʥʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʨʽʯʢʘ ʇʦʞʥʷ, ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʽʻʶ ʽʟ ʛʦʩʪʨʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ ʫ ʉʫʤʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʦʢ [3]. ʆʩʦʙʣʠʚʦ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʤʘʣʽ ʨʽʯʢʠ [5]. ʈʽʯʢʘ ʇʦʞʥʷ ï ʮʝ ʢʣʘʩʠʯʥʘ ʤʘ-

ʣʘ ʨʽʯʢʘ, ʧʨʠʪʦʢʘ ʨʽʯʢʠ ɺʦʨʩʢʣʠ ɯɯ ʧʦʨʷʜʢʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʘʥ-

ʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʇʨʠ ʧʨʠʨʦʜʥʦ ʚʠʩʦʢʽʡ ʝʨʦʜʦʚʘʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʦʨʘʥʦʩʪʽ ʙʘʩʝʡʥʘ (48%), ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʠ-

ʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ʨʦʟʦʨʘʥʘ ʜʦ ʫʨʽʟʫ ʚʦʜʠ, ʦʩʦʙʣʠʚʦ ʫ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʷʢʠʭ ʥʘʨʘʭʦʚʫʻʪʩɹʷ 3 ʚʟʜʦʚʞ ʨʽʯʢʠ [4]. ʈʽʯʢʘ ʩʠʣʴʥʦ ʟʘʨʝʛʫʣʴʦʚʘʥʘ, ʥʘ 

ʨʽʯʮʽ ʪʘ ʾʾ ʧʨʠʪʦʢʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʥʝ ʚʦʜʦʩʭʦʚʠʱʝ ʪʘ 17 ʩʪʘʚʢʽʚ [1]. ɺʩʝ ʮʝ ʟʫ-

ʤʦʚʣʶʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʦʣʦʛʽʯ-
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ʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ ʨʫʩʣʘ ʧʨʠʩʫʪʥʽ ʧʨʦʮʝʩʠ ʟʘ-

ʤʫʣʝʥʥʷ ʪʘ ʟʘʨʦʩʪʘʥʥʷ. ɿʘʟʥʘʯʝʥʽ ʧʦʣʦʞʝʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʽʯʢʘ ʇʦʞʥʷ, ʘ 

ʧʨʝʜʤʝʪ ï ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ, ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʯʘʩʦʚʠʡ ʟʨʽʟ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʦʮʽʥʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʇʦʞʥʽ. 

ʄʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯ-

ʢʠ ʇʦʞʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʩʪ-ʤʝʪʦʜʠʢʫ ʟʘ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ [6], ʷʢʫ ʙʫʣʦ 

ʜʦʧʦʚʥʝʥʦ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʻ 3 ʙʣʦʢʠ: ʦʮʽʥʢʘ ʨʽʯʢʠ ʪʘ ʧʨʠʙʝ-

ʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ (ʇɿʉ), ʦʮʽʥʢʘ ʟʘʧʣʘʚʠ, ʦʮʽʥʢʘ ʟʤʽʥ ʱʦ ʩʪʘʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ 

10-15, 25-40 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ʇʝʨʰʠʡ ʙʣʦʢ ʚʤʽʱʫʻ 13 ʟʘʧʠʪʘʥʴ, ʱʦ ʟʘ ʥʠʟʢʦʶ ʧʘ-

ʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʨʽʯʢʠ. ʎʝʡ ʙʣʦʢ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ 2-ʤʘ ʟʘʧʠʪʘʥʥʷʤʠ 

(ʟʘʧʘʭ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʪʘ ʰʠʨʠʥʘ ʇɿʉ). ɼʨʫʛʠʡ ʙʣʦʢ ʚʢʣʶʯʘʻ 14 ʟʘʧʠʪʘʥʴ, ʷʢʽ ʚʠ-

ʟʥʘʯʘʶʪʴ ʩʪʘʥ ʟʘʧʣʘʚʠ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚʠ. 

ɹʣʦʢ ʜʦʧʦʚʥʝʥʦ ʟʘʧʠʪʘʥʥʷʤ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʟʦʥʠ ʪʘ ʾʾ ʰʠʨʠʥʫ. 

ʊʨʝʪʽʡ ʙʣʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 2 ʟʘʧʠʪʘʥʴ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʩʪʨʽʤʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ 

ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʟ ʨʽʯʢʦʶ. ʋ ʮʽʣʦʤʫ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 29 ʧʠʪʘʥʴ, ʟʘʚʜʷʢʠ 

ʷʢʠʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʫ ʦʮʽʥʢʫ ʧʨʦ ʩʪʘʥ ʨʽʯʢʠ, ʇɿʉ ʪʘ ʟʘ-

ʧʣʘʚʠ. ʉʪʘʥ ʨʽʯʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʽʚʥʷʤʠ: çʜʦʙʨʠʡè ï (ʧʦʥʘʜ 270 ʙʘʣʽʚ), çʱʝ 

ʜʦʙʨʠʡè ï (270-200 ʙʘʣʽʚ), çʟʘʜʦʚʽʣʴʥʠʡè ï (200-150 ʙʘʣʽʚ), çʥʝʟʘʜʦʚʽʣʴʥʠʡè 

(150-100 ʙʘʣʽʚ), çʚʢʨʘʡ ʚʘʞʢʠʡè (ʤʝʥʰʝ 100 ʙʘʣʽʚ).  

ɺʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʇʦʞʥʷ ʦʙ-

ʨʘʥʦ ʥʘʩʪʫʧʥʽ ʪʦʯʢʠ: ˉ1 ʧʦʙʣʠʟʫ ʤʦʩʪʫ (ʩ. ɿʝʤʣʷʥʝ), 2 ʢʤ ʚʽʜ ʚʠʪʦʢʫ, ˉ2 ʟʘ ʚʦ-

ʜʦʩʭʦʚʠʱʝʤ (ʩ. ʄʝʟʝʥʽʚʢʘ), ˉ3 ʟʘ ʩ. ʉʣʘʚʛʦʨʦʜ, ˉ4 ʧʦʙʣʠʟʫ ʤʦʩʪʫ ʧʝʨʝʜ 

ʩ. ɺʝʨʭʥʷ ʇʦʞʥʷ, ˉ5 ï ʟʘ 500 ʤʝʪʨʽʚ ʜʦ ʛʠʨʣʘ, ʟʘ ʩ. ʇʦʞʥʷ.  

ɹʣʦʢ ˉ1. ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ. ʅʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʪʦʯʮʽ 

ˉ3 ï 0,44 ʩʤ/ʩ (10 ʙʘʣʽʚ) ʟʘ ʨʘʭʫʥʦʢ ʟʚʫʞʝʥʦʛʦ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʫʩʣʘ, ʥʘʡʤʝʥʰʘ 

ï ʫ ʪʦʯʮʽ ˉ1 ï 0,14 ʩʤ/ʩ (5 ʙʘʣʽʚ) (ʪʘʙʣ.1). ʉʪʘʥ ʨʫʩʣʘ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ ʦʪʨʠʤʘʣʠ ʪʦʯʢʠ ˉ1 ʪʘ ˉ2 (12 ʙʘʣʽʚ) ʨʫʩʣʦ ʚ ʮʠʭ ʪʦʯʢʘʭ ʧʨʠʨʦʜʥʝ, ʥʝ ʟʤʽ-

ʥʝʥʝ ʣʶʜʠʥʦʶ, ʤʽʥʽʤʘʣʴʥʫ ï ʪʦʯʢʘ ˉ4 (3 ʙʘʣʠ) ʜʝ ʨʫʩʣʦ ʢʘʥʘʣʽʟʦʚʘʥʝ, ʩʪʘʨʝ ʨʫ-

ʩʣʦ ʧʝʨʝʩʦʭʣʝ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ 50 ʤʝʪʨʽʚ ʚʽʜ ʢʘʥʘʣʫ. ɿʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ. ʄʽʞ 

ʪʦʯʢʘʤʠ ˉ1 ʪʘ ˉ2 ʟʥʘʭʦʜʠʪʴʩʷ ʄʝʟʝʥʽʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ ʪʘ ʩʝʨʽʷ ʩʪʘʚʢʽʚ. ʱʦ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ ʥʘ 1 ʢʤ ʜʦʚʞʠʥʠ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʩʪʘʥʦʚʠʪʴ 

13,8 ʛʘ/ʢʤ ʨʽʯʢʠ (0 ʙʘʣʽʚ), ʫ ʪʦʯʢʘʭ ˉ3, 5 ï 1,9 ʪʘ 1,5 ʛʘ/ʢʤ ʨʽʯʢʠ (9 ʙʘʣʽʚ), ʫ ʪʦ-

ʯʢʘʭ ˉ1, 4 ʤʝʥʰʝ 1 ʛʘ/ʢʤ ʨʽʯʢʠ (12 ʙʘʣʽʚ). 

 ʍʘʨʘʢʪʝʨ ʜʥʘ ï ʟʘʤʫʣʝʥʽʩʪʴ. ʋ ʪʦʯʢʘʭ ˉ1, 2, 4 ʰʘʨ ʤʫʣʫ ʩʢʣʘʜʘʻ ʚʽʜ 15 ʜʦ 

40 ʩʤ, ʧʝʨʝʚʘʞʥʦ ʱʽʣʴʥʠʡ (4 ʙʘʣʠ), ʚ ʪʦʯʮʽ ˉ3 ï ʜʦ 15 ʩʤ, ʧʝʨʝʚʘʞʥʦ ʤôʷʢʠʡ (7 

ʙʘʣʽʚ), ʘ ʚ ʪʦʯʮʽ ˉ5 ʰʘʨ ʤʫʣʫ ʙʽʣʴʰʝ 40 ʩʤ, ʱʽʣʴʥʠʡ (2 ʙʘʣʠ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ʋ ʪʦʯʮʽ ˉ2 ʚʦʜʘ ʧʝʨʝʚʘʞʥʦ ʯʠʩʪʘ, ʩʣʘʙʦ ʤʫʪʥʘ (10 ʙʘʣʽʚ), ʫ ʪʦʯʢʘʭ 
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ˉ3, 4 ʚʦʜʘ ʚʽʜʥʦʩʥʦ ʯʠʩʪʘ, ʚʠʜʥʦ ʜʥʦ (8 ʙʘʣʽʚ), ʘ ʫ ʪʦʯʢʘʭ ˉ1, 5 ʚʦʜʘ ʩʣʘʙʦ ʧʨʦ-

ʟʦʨʘ, ʤʫʪʥʘ (5 ʙʘʣʽʚ). ɿʘʧʘʭ. ʋ ʪʦʯʢʘʭ ˉ2, 3, 4 ʚʦʜʘ ʽʟ ʜʝʨʝʚʥʠʤ, ʟʝʤʣʠʩʪʠʤ ʟʘʧʘ-

ʭʦʤ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 2-3 ʙʘʣʠ ʧʦʤʽʪʥʠʡ, ʩʣʘʙʢʠʡ. (8 ʙʘʣʽʚ), ʘ ʫ ʪʦʯʢʘʭ ˉ1, 5 ʚʦʜʘ ʽʟ 

ʧʦʤʽʪʥʠʤ ʟʘʧʘʭʦʤ ʙʦʣʦʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 3-4 ʙʘʣʠ (5 ʙʘʣʽʚ). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ. 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʩʽʭ ʪʦʯʢʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʪʝʤʧʝʨʘ-

ʪʫʨʠ ʧʦʚʽʪʨʷ. ɰʾ ʜʦʙʦʚʽ ʟʤʽʥʠ ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (4 ʙʘʣʠ). 

ʊʘʙʣʠʮʷ 1 

ʆʮʽʥʢʘ ʨʫʩʣʘ ʨʽʯʢʠ ʪʘ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ 

 ̄ʟ/ʧ ʇʘʨʘʤʝʪʨʠ ʨʽʯʢʠ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

1. ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ 5 5 10 8 8 

2. ʉʪʘʥ ʨʫʩʣʘ 12 12 10 3 10 

3. ɿʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ 12 0 9 12 9 

4. ʍʘʨʘʢʪʝʨ ʜʥʘ ï ʟʘʤʫʣʝʥʽʩʪʴ 4 4 7 4 2 

5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʽʯʢʦʚʦʾ ʚʦʜʠ (ʧʨʦʟʦʨʽʩʪʴ) 5 10 8 8 5 

6. ɿʘʧʘʭ ʚʦʜʠ 2 8 8 8 2 

7. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 4 4 4 4 4 

8. ɿʘʩʤʽʯʝʥʽʩʪʴ ʨʽʯʠʱʘ  12 9 9 9 0 

9. ɺʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʥʦʩʪʽ 2 0 0 0 5 

10. ɿʘʨʦʩʪʘʥʥʷ ʨʽʯʠʱʘ 0 3 3 3 5 

11. ʈʠʙʥʝ ʥʘʩʝʣʝʥʥʷ ʨʽʯʢʠ 0 2 2 2 2 

12. ʉʪʘʥ ʙʝʨʝʛʽʚ 12 9 9 0 9 

13. ʇʨʠʙʝʨʝʞʥʘ ʟʘʭʠʩʥʘ ʩʤʫʛʘ 10 2 8 0 2 

 

ɿʘʩʤʽʯʝʥʽʩʪʴ ʨʽʯʠʱʘ. ʋ ʪʦʯʮʽ ˉ1 ʚʟʘʛʘʣʽ ʨʫʩʣʦ ʥʝ ʟʘʩʤʽʯʝʥʝ (12 ʙʘʣʽʚ), ʪʘʢ 

ʷʢ ʪʦʯʢʘ ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ. ʋ ʪʦʯʢʘʭ ˉ2, 3, 

4 ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʧʨʝʜʤʝʪʠ ʥʝʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʧʣʘʩʪʠʢ, ʤʝʪʘʣ, 

ʩʢʣʦ, ʽʥʰʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ (1-5 ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ʥʘ 500 ʤʝʪʨʽʚ) (9 ʙʘʣʽʚ), ʘ 

ʫ ʪʦʯʮʽ ˉ5 ʨʽʯʢʘ ʜʫʞʝ ʩʠʣʴʥʦ ʟʘʩʤʽʯʝʥʘ, ʫ ʨʫʩʣʽ ʨʽʯʢʠ ʻ ʩʢʫʧʯʝʥʥʷ ʩʤʽʪʪʷ (12 

ʙʘʣʽʚ). ʍʘʨʘʢʪʝʨ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʚʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ). ʋ ʪʦʯʮʽ ˉ5 ʤʦʞʥʘ 

ʥʘʨʘʭʫʚʘʪʠ 5-7 ʚʠʜʽʚ ʨʦʩʣʠʥʥʦʩʪʽ, ʘʣʝ ʻ ʟʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʦʜʥʦʛʦ-ʜʚʦʭ ʚʠʜʽʚ 

ʥʘʜ ʽʥʰʠʤʠ (5 ʙʘʣʽʚ), ʫ ʪʦʯʮʽ ˉ 1 ʚʩʴʦʛʦ 3-5 ʚʠʜʽʚ, ʧʝʨʝʚʘʞʘʶʪʴ ʦʜʠʥ-ʜʚʘ ʚʠʜʠ, 

ʟʦʢʨʝʤʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 2 ʙʘʣʘʤ. ʋ ʪʦʯʢʘʭ 

ˉ2, 3, 4 ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʨʫʩʣʽ ʨʽʯʢʠ ʥʝ ʚʠʷʚʣʝʥʦ (0 ʙʘʣʽʚ). ɿʘʨʦʩʪʘʥʥʷ ʨʽʯʠʱʘ (ʫ 

% ʜʦ ʧʣʦʱʽ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ). ʋ ʪʦʯʢʘʭ ˉ2, 3, 4 ʨʦʩʣʠʥʥʽʩʪʴ ʚʽʜʩʫʪʥʷ (3 ʙʘʣʠ), 

ʫ ʪʦʯʮʽ ˉ5 ʟʘʨʦʩʪʘʥʥʷ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ ʩʪʘʥʦʚʣʷʪʴ ʜʦ 50% (5 ʙʘʣʽʚ), ʪʦʯʢʘ ˉ1 

ʤʘʻ ʟʘʨʦʩʪʘʥʥʷ ʙʽʣʴʰʝ 50% (ʨʽʯʢʘ ʧʨʦʪʽʢʘʻ ʫ ʙʘʣʮʽ ʥʘ ʜʥʽ ʷʢʦʾ ʙʣʠʟʴʢʦ 200 ʤʝʪ-

ʨʽʚ ʻ ʟʘʨʦʩʪʘʥʥʷ ʦʯʝʨʝʪʦʤ) (0 ʙʘʣʽʚ). ʈʠʙʥʝ ʥʘʩʝʣʝʥʥʷ ʨʽʯʢʠ. ʋ ʪʦʯʮʽ ˉ1 ʨʠʙʠ 

ʥʝʤʘʻ ʚʟʘʛʘʣʽ (0 ʙʘʣʽʚ), ʫ ʚʩʽʭ ʽʥʰʠʭ ʪʦʯʢʘʭ ʨʠʙʘ ʪʨʘʧʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʢʽʣʴʢʦʭ ʚʠ-

ʜʽʚ ʽ ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʽ ʦʩʦʙʠʥʠ, ʪʠʧʦʚʠʤʠ ʻ ʢʘʨʘʩʴ ʪʘ ʦʢʫʥʴ (2 ʙʘʣʠ).  

ʉʪʘʥ ʙʝʨʝʛʽʚ. ʋ ʪʦʯʮʽ ˉ1 ʙʝʨʝʛʘ ʧʨʠʨʦʜʥʽ, ʥʝ ʟʨʫʡʥʦʚʘʥʽ, ʚʢʨʠʪʽ ʪʨʘʚʦʶ, 

ʜʨʽʙʥʠʤʠ ʯʘʛʘʨʥʠʢʘʤʠ, ʜʝʨʝʚʘʤʠ ʚʝʨʙʠ (12 ʙʘʣʽʚ). ʋ ʪʦʯʢʘʭ ˉ2,3,5 ï ʙʝʨʝʛʘ 

ʧʨʠʨʦʜʥʽ ʥʝ ʟʨʫʡʥʦʚʘʥʽ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʤʠʚʘʥʥʶ, ʚʢʨʠʪʽ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥ-
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ʥʽʩʪʶ, ʢʫʱʘʤʠ ʪʘ ʜʝʨʝʚʘʤʠ, ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʜʝʛʨʘʜʘʮʽʾ (9 

ʙʘʣʽʚ). ɹʝʨʝʛʠ ʧʦʙʣʠʟʫ ʪʦʯʢʠ ˉ4 ʚʟʘʛʘʣʽ ʦʙʣʠʮʴʦʚʘʥʽ ʙʝʪʦʥʥʠʤʠ ʧʣʠʪʘʤʠ (0 ʙʘ-

ʣʽʚ). ʉʪʘʥ ʧʨʠʙʝʨʝʞʥʦ-ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ (ʇɿʉ). ɿʛʽʜʥʦ ʩʪʘʪʪʽ 89 ʚʦʜʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ [2] ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ ʩʤʫʛʠ ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ 

ʪʘ ʻ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʟ ʨʝʞʠʤʦʤ ʦʙʤʝʞʝʥʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ. ɼʣʷ ʤʘʣʦʾ ʨʽʯʢʠ ʰʠʨʠʥʘ ʇɿʉ ʤʘʻ ʙʫʪʠ 25 ʤʝʪʨʽʚ ʟ ʦʙʦʭ ʙʦʢʽʚ ʨʽʯʢʠ. ʋ ʪʦ-

ʯʮʽ ˉ1 ʇɿʉ ʥʝ ʧʦʨʫʰʝʥʘ (10 ʙʘʣʽʚ), ʫ ʪʦʯʮʽ ˉ3 ʇɿʉ ï 10-20 ʤʝʪʨʽʚ (8 ʙʘʣʽʚ), ʫ 

ʪʦʯʢʘʭ ˉ2 ʪʘ 5 ʇɿʉ ʜʦ 5 ʤʝʪʨʽʚ (2 ʙʘʣʠ). ʅʘʡʛʽʨʰʠʡ ʩʪʘʥ ʫ ʪʦʯʮʽ ˉ 4 ï ʇɿʉ ʚʽ-

ʜʩʫʪʥʷ (0 ʙʘʣʽʚ).  

ɹʣʦʢ 2. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʣʘʚʠ ʨʽʯʢʠ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʧʣʘ-

ʚʠ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ1 (20) ʤʘʡʞʝ ʚʩʶ ʪʝʨʠʪʦʨʽʶ 

ʟʘʧʣʘʚʠ ʩʢʣʘʜʘʶʪʴ ʜʽʣʷʥʢʠ ʟ ʧʨʠʨʦʜʥʦʶ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ʦʯʝʨʝʪ), ʪʦʯʢʠ 

ˉ2,3,4 ʦʪʨʠʤʘʣʠ ʧʦ 16 ʙʘʣʽʚ ï ʜʽʣʷʥʢʠ ʟ ʣʫʢʘʤʠ, ʧʨʠʨʦʜʥʠʤʠ ʩʪʝʧʘʤʠ ʽ ʧʨʠʨʦʜ-

ʥʠʤʠ ʙʦʣʦʪʘʤʠ ʩʢʣʘʜʘʶʪʴ ʜʦ 50% ʪʝʨʠʪʦʨʽʾ ʟʘʧʣʘʚʠ, ʘ ʪʦʯʢʘ ˉ5 ï ʣʠʰʝ 8 ʙʘʣʽʚ ï 

ʜʽʣʷʥʢʠ ʟ ʣʫʢʘʤʠ ʙʣʠʟʴʢʦ 30%, ʨʽʣʣʽ 20-40%, ʻ ʙʫʜʽʚʣʽ ʪʘ ʜʦʨʦʛʘ (ʪʘʙʣ. 2). ʐʠʨʠ-

ʥʘ ʥʝʧʦʨʫʰʝʥʦʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚʠ ʟ ʧʨʠʨʦʜʥʠʤ ʯʠ ʙʣʠʟʴʢʠʤ ʜʦ ʥʴʦʛʦ ʙʽʦʮʝʥʦʪʠʯ-

ʥʠʤ ʧʦʢʨʠʚʦʤ. ʋ ʪʦʯʢʘʭ ˉ1 ʪʘ 3 ʰʠʨʠʥʘ ʥʝʧʦʨʫʰʝʥʦʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚʠ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʧʦ ʦʙʦʭ ʩʪʦʨʦʥʘʭ ʚʽʜ ʨʽʯʢʠ (10 ʙʘʣʽʚ). ʋ ʪʦʯʢʘʭ ˉ2 ʪʘ 4 ï ʯʘʩʪʢʦʚʦ ʧʦʨʫ-

ʰʝʥʘ (6 ʙʘʣʽʚ). ʊʦʯʢʘ ˉ5 ʦʪʨʠʤʘʣʘ 3 ʙʘʣʠ, ʦʩʢʽʣʴʢʠ ʾʾ ʟʘʧʣʘʚʘ ʨʦʟʦʨʶʻʪʴʩʷ. 

ʊʘʙʣʠʮʷ 2  

ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʣʘʚʠ 

 ̄

ʟ/ʧ 
ʇʘʨʘʤʝʪʨʠ ʟʘʧʣʘʚʠ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

1. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʧʣʘʚʠ 20 16 16 16 8 

2. ʐʠʨʠʥʘ ʥʝʧʦʨʫʰʝʥʦʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚʠ 10 6 10 6 3 

3. ʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ 12 9 12 6 3 

4. ʅʘʷʚʥʽʩʪʴ ʪʘ ʰʠʨʠʥʘ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʟʦʥʠ 10 2 10 2 0 

5. ʉʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʧʣʘʚʠ 12 3 12 3 3 

6. ʍʘʨʘʢʪʝʨ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʧʣʘʚʠ 10 10 10 10 0 

7. ʉʣʽʜʠ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚʠ 10 7 7 7 7 

8. ʈʽʚʝʥʴ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 8 5 8 8 8 

9. ɿʘʩʤʽʯʝʥʽʩʪʴ ʇɿʉ 10 8 10 8 0 

10. ʍʘʨʘʢʪʝʨ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚʠ 9 6 9 6 6 

11. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ʪʘ ʦʙʩʷʛ ʚʦʜʠ, ʷʢʠʡ ʟʘʙʠʨʘʻʪʴʩʷ  12 12 12 12 12 

12. ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʫ ʨʽʯʢʫ 15 15 15 15 15 

13. ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʥʘ ʚʽʜʦʤʽʡ ʜʽʣʷʥʮʽ ʚʠʱʝ ʧʦ ʪʝʯʽʾ 10 10 10 10 10 

14. ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 12 8 12 8 3 

 

ʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ. ʋ ʪʦʯʢʘʭ 

ˉ1 ʪʘ 3 ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʥʝʧʦʨʫʰʝʥʽ ʘʙʦ ʤʘʣʦ ʟʤʽʥʝʥʽ (12 ʙʘʣʽʚ), ʘ ʥʘʡ-

ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ5 ï 3 ʙʘʣʠ (ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʨʽʯʢʦ-

ʚʦʾ ʜʦʣʠʥʠ ʧʦʨʫʰʝʥʽ ʜʫʞʝ ʩʠʣʴʥʦ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʦʟʦʨʶʻʪʴʩʷ ʪʘ ʟʘʡʥʷʪʘ ʘʛʨʦ-

ʙʽʦʮʝʥʦʟʘʤʠ). ʅʘʷʚʥʽʩʪʴ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʟʦʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴ-
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ʪʘʪʽʚ ʪʦʯʢʠ ˉ1 ʪʘ 3 ʦʪʨʠʤʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ï 10 (ʚʦʜʦʦʭʦʨʦʥʥʘ 

ʟʦʥʘ 250 ʤ), ʫ ʪʦʯʢʘʭ ˉ2 ʪʘ 4 ʚʦʜʦʦʭʦʨʦʥʥʘ ʟʦʥʘ ʜʦ 5 ʤʝʪʨʽʚ (2 ʙʘʣʠ), ʫ ʪʦʯʮʽ 

ˉ5 ʚʦʜʦʦʭʦʨʦʥʥʘ ʟʦʥʘ ʚʽʜʩʫʪʥʷ ï 0 ʙʘʣʽʚ. ʉʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝ-

ʥʦʟʽʚ ʟʘʧʣʘʚʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʫ ʪʦʯʢʘʭ ˉ1 ʪʘ 3 (12 ʙʘʣʽʚ) ï ʤʝʥʰʝ 

5% ʪʝʨʠʪʦʨʽʾ ʤʘʶʪʴ ʧʦʨʫʰʝʥʠʡ, ʟʤʽʥʝʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʚʩʽ ʽʥʰʽ ʪʦʯʢʠ 

ʦʪʨʠʤʘʣʠ ʧʦ 3 ʙʘʣʠ ï ʜʦ 60% ʪʝʨʠʪʦʨʽʾ ʟ ʧʦʨʫʰʝʥʠʤ, ʟʤʽʥʝʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢ-

ʨʠʚʦʤ. ʍʘʨʘʢʪʝʨ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʧʣʘʚʠ. ʊʦʯʢʠ ˉ1-4 ʦʪʨʠʤʘ-

ʣʠ ʧʦ 10 ʙʘʣʽʚ ï ʧʝʨʝʚʘʞʥʦ ʟʙʝʨʝʞʝʥʘ ʧʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʙʫʨôʷʥʽʚ ʜʦ 5%. ʋ 

ʪʦʯʮʽ ˉ5 ï 0 ʙʘʣʽʚ ʧʨʠʨʦʜʥʽ ʙʽʦʮʝʥʦʟʠ ʚʽʜʩʫʪʥʽ, ʟʘʤʽʥʝʥʽ ʘʛʨʦʙʽʦʮʝʥʦʟʘʤʠ, 

ʙʫʨôʷʥʘʤʠ ʘʙʦ ʜʝʛʨʘʜʦʚʘʥʽ ʜʦ ʨʽʚʥʷ ʦʛʦʣʝʥʦʛʦ ˇʨʫʥʪʫ. ʉʣʽʜʠ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥ-

ʪʽʚ ʟʘʧʣʘʚʠ ʽ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ. ʋ ʪʦʯʮʽ ˉ1 ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʠʚʽʚ ˇʨʫʥʪʫ (10 ʙʘʣʽʚ), ʚ ʫʩʽʭ ʽʥʰʠʭ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʢʨʝʤʽ ʟʤʠʚʠ 

ˇʨʫʥʪʫ (ʥʘ 500 ʤʝʪʨʽʚ ʙʝʨʝʛʘ 1-3) (7 ʙʘʣʽʚ).  

ʈʽʚʝʥʴ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʠʱʝ ʧʦ ʪʝʯʽʾ ʚʽʜ ʜʨʫʛʦʾ ʪʦʯʢʠ ʻ 

ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ʧʦʷʚʠ ʚʽʜʧʦʯʠʚʘʣʴʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 5 ʙʘʣʘʤ, ʫ ʚʩʽʭ ʽʥʰʠʭ 

ʪʦʯʢʘʭ ʥʝʤʘʻ ʩʪʦʷʥʦʢ ʽ ʚʽʜʧʦʯʠʚʘʣʴʥʠʢʽʚ (8 ʙʘʣʽʚ). ɿʘʩʤʽʯʝʥʽʩʪʴ ʧʨʠʙʝʨʝʞʥʦʾ 

ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ. ʊʦʯʢʠ ˉ1 ʪʘ 3 ʦʪʨʠʤʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (10) ï 

ʇɿʉ ʯʠʩʪʘ, ʩʤʽʪʪʷ ʚʽʜʩʫʪʥʻ. ʅʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ5 (0 

ʙʘʣʽʚ) ʪʘʢ ʷʢ ʪʘʤ ʚʠʷʚʣʝʥʽ ʚʝʣʠʢʽ ʩʢʫʧʯʝʥʥʷ ʩʤʽʪʪʷ. ʍʘʨʘʢʪʝʨ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚʠ. ʋ ʪʦʯʢʘʭ ˉ1 ʪʘ 3 ʽʥʦʜʽ ʚʠʧʘʩʘʻʪʴʩʷ ʭʫʜʦʙʘ, ʣʫʢʠ ʚʠʢʦ-

ʰʫʶʪʴʩʷ ʥʝʧʦʚʥʽʩʪʶ (9 ʙʘʣʽʚ). ɺ ʽʥʰʠʭ ʪʦʯʢʘʭ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʨʦʟʦʨʶʶʪʴʩʷ, 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʧʘʩʘʻʪʴʩʷ ʭʫʜʦʙʘ, ʻ ʦʢʨʝʤʽ ʙʫʜʽʚʣʽ, ʚʝʜʝʪʴʩʷ ʽʥʰʘ ʛʦʩʧʦʜʘʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ (6 ʙʘʣʽʚ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ʪʘ ʦʙʩʷʛ ʚʦʜʠ, ʷʢʠʡ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʨʽʯʢʠ. ɺʩʽ ʪʦʯ-

ʢʠ ʦʪʨʠʤʘʣʠ ʧʦ 12 ʙʘʣʽʚ ï ʚʦʜʘ ʟ ʨʽʯʢʠ ʥʝ ʚʽʜʙʠʨʘʻʪʴʩʷ. ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦ-

ʢʽʚ ʫ ʨʽʯʢʫ. ɺʩʽ ʪʦʯʢʠ ʦʪʨʠʤʘʣʠ ʧʦ 15 ʙʘʣʽʚ ï ʩʪʦʢʽʚ ʫ ʨʽʯʢʫ ʥʝ ʚʠʷʚʣʝʥʦ. ʅʘʚ̫-

ʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʥʘ ʚʽʜʦʤʽʡ ʜʽʣʷʥʮʽ ʚʠʱʝ ʧʦ ʪʝʯʽʾ. ʅʘ ʚʩʽʭ ʪʦʯʢʘʭ ʚʠʱʝ ʧʦ 

ʪʝʯʽʾ ʙʝʟ ʩʫʤʥʽʚʫ ʩʪʦʢʽʚ ʥʝʤʘʻ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʻ 10 ʙʘʣʽʚ. ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ 

ʪʝʨʠʪʦʨʽʾ. ʋ ʪʦʯʢʘʭ ˉ1, 3 ʙʫʜʽʚʝʣʴ ʥʝʤʘʻ ï 12 ʙʘʣʽʚ, ʫ ʪʦʯʢʘʭ ˉ 2, 4 ʻ ʦʢʨʝʤʽ 

ʛʦʩʧʦʜʘʨʩʴʢʽ ʘʙʦ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʽ (8 ʙʘʣʽʚ), ʘ ʫ ʪʦʯʮʽ ˉ 5 ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʘʛʘ-

ʪʦ ʙʫʜʽʚʝʣʴ (3 ʙʘʣʠ). 

ɹʣʦʢ 3. ɯʥʬʦʨʤʘʮʽʷ ʟ ʦʧʠʪʫʚʘʥʥʷ ʞʠʪʝʣʽʚ ʧʨʦ ʛʣʠʙʠʥʫ ʽ ʭʘʨʘʢʪʝʨ ʟʤʽʥ, ʱʦ 

ʚʽʜʙʫʣʠʩʴ ʟ ʨʽʯʢʦʶ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤ ʩʪʘʥʦʤ, ʷʢʠʡ ʧʨʠʛʘʜʫʶʪʴ ʩʪʘʨʦʞʠʣʠ). 

ɿʤʽʥʠ, ʱʦ ʩʪʘʣʠʩʷ ʟ ʨʽʯʢʦʶ ʟʘ ʦʩʪʘʥʥʽ 25-40 ʨʦʢʽʚ. ʋ ʪʦʯʢʘʭ ˉ1,3,4 ʟʘ ʦʩʪʘʥʥʽ 

25-40 ʨʦʢʽʚ ʨʽʯʢʘ ʟʤʽʥʠʣʘʩʴ, ʘʣʝ ʚʦʥʘ ʚʩʝ ʱʝ ʧʨʠʚʘʙʣʠʚʘ (8 ʙʘʣʽʚ), ʫ ʪʦʯʢʘʭ ˉ2 

ʪʘ 5 ʟʤʽʥʠ ʟʘ ʦʩʪʘʥʥʽ 25-40 ʨʦʢʽʚ ʜʫʞʝ ʚʝʣʠʢʽ, ʨʽʯʢʘ ʩʪʘʣʘ ʥʝʧʨʠʚʘʙʣʠʚʦʶ, ʚ ʥʽʡ 

ʥʝ ʟʘʚʞʜʠ ʭʦʯʝʪʴʩʷ ʢʫʧʘʪʠʩʴ (2 ʙʘʣʠ) (ʪʘʙʣ. 3). ɿʤʽʥʠ, ʱʦ ʩʪʘʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ 

10-15 ʨʦʢʽʚ. ʋ ʪʦʯʢʘʭ ˉ1,3,4 ʟʘ ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʨʽʯʢʘ ʟʤʽʥʠʣʘʩʴ, ʘʣʝ ʚʦʥʘ 
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ʚʩʝ ʱʝ ʧʨʠʚʘʙʣʠʚʘ (7 ʙʘʣʽʚ). ʋ ʪʦʯʢʘʭ ˉ2 ʪʘ 5 ʟʤʽʥʠ ʟʘ ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʜʫʞʝ 

ʚʝʣʠʢʽ, ʨʽʯʢʘ ʩʪʘʣʘ ʥʝʧʨʠʚʘʙʣʠʚʦʶ (2 ʙʘʣʠ). 

ʊʘʙʣʠʮʷ 3 

ɯʥʬʦʨʤʘʮʽʷ ʟ ʦʧʠʪʫʚʘʥʥʷ ʞʠʪʝʣʽʚ 

ˉ ʟ/ʧ ɿʤʽʥʠ, ʱʦ ʩʪʘʣʠʩʷ ʟ ʨʽʯʢʦʶ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

1. ɿʘ ʦʩʪʘʥʥʽ 25-40 ʨʦʢʽʚ 8 2 8 8 2 

2. ɿʘ ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ 7 2 7 7 2 

 

ɿʘ ʩʫʤʦʶ ʙʘʣʽʚ ʧʦ 3-ʤ ʙʣʦʢʘʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʇʦʞʥʽ. 

ʉʫʤʘ ʙʘʣʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 145 (ʪʦʯʢʘ ˉ5) ʜʦ 255 (ʪʦʯʢʠ ˉ1 ʪʘ 3) (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 4 

ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʇʦʞʥʷ 

ɹʣʦʢʠ ʦʮʽʥʶʚʘʥʥʷ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

ʈʽʯʢʘ ʪʘ ʇɿʉ 80 68 87 61 63 

ɿʘʧʣʘʚʘ 160 117 153 117 78 

ɿʤʽʥʠ, ʱʦ ʩʪʘʣʠʩʷ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ 
15 4 15 15 4 

ʉʫʤʘ ʙʘʣʽʚ 255 189 255 193 145 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʱʝ ʜʦʙʨʠʡ ʟʘʜʦʚʽʣʴʥʠʡ ʱʝ ʜʦʙʨʠʡ ʟʘʜʦʚʽʣʥɹʠʡ ʥʝʟʘʜʦʚʽʣʥɹʠʡ 

 

ɿʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʤʝʪʦʜʠʢʠ [6] ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʚ ʪʦʯʢʘʭ 1 ʪʘ 3 ʦʮʽ-

ʥʶʻʪʴʩʷ ʷʢ çʱʝ ʜʦʙʨʠʡè, ʘʣʝ ʚ ʥʽʡ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʽ ʧʦʪʨʽʙʥʦ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʧʦʧʝʨʝʜʞʫʶʯʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʾ ʟʙʝʨʝʞʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ, ʥʝʜʦʧʫʱʝʥʥʷ ʟʘʨʝʛʫʣʶʚʘʥʥʷ 

ʩʪʦʢʫ, ʥʝʜʦʧʫʱʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʫ ʟʘʧʣʘʚʽ ʨʽʟʥʠʭ ʩʧʦʨʫʜ, ʥʝʜʦʧʫʱʝʥʥʷ ʟʘʩʤʽ-

ʯʝʥʥʷ ʟʘʧʣʘʚʠ ʽ ʨʽʯʢʠ. ʋ ʪʦʯʢʘʭ 2 ʽ 4 ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢ çʟʘ-

ʜʦʚʽʣʴʥʠʡè, ʫ ʨʽʯʮʽ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘ-

ʪʠ ʪʝʨʤʽʥʦʚʽ ʟʘʭʦʜʠ ʧʦ ʧʨʠʟʫʧʠʥʝʥʥʶ ʨʫʡʥʽʚʥʠʭ ʜʣʷ ʨʽʯʢʠ ʽ ʾʾ ʝʢʦʩʠʩʪʝʤʠ ʧʨʦ-

ʮʝʩʽʚ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʧʦ ʦʟʜʦʨʦʚʣʝʥʥʶ ʨʽʯʢʠ. ʋ ʪʦʯʮʽ 5 ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʨʽʯʢʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢ çʥʝʟʘʜʦʚʽʣʴʥʠʡè, ʥʝʦʙʭʽʜʥʦ ʪʝʨʤʽʥʦʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʭʦ-

ʜʠ ʜʣʷ ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʨʽʯʢʠ, ʘ ʩʘʤʝ ʚʧʨʦʚʘʜʠʪʠ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ 

ʢʦʨʦʪʢʦ- ʪʘ ʜʦʚʛʦʪʝʨʤʽʥʦʚʠʭ ʟʘʭʦʜʽʚ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯ-

ʢʠ ʽ ʟʘʧʣʘʚʠ.  

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʇʦʞʥʽ ʜʦʟʚʦʣʠʣʘ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 31% ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʨʽʯʢʠ (ʧʦʙʣʠʟʫ ʚʠʪʦʢʫ ʨʽʯʢʠ ʪʘ ʟʘ ʩ. 

ʉʣʘʚʛʦʨʦʜ) ʧʝʨʝʙʫʚʘʻ ʚ çʱʝ ʜʦʙʨʦʤʫè ʩʪʘʥʽ ʽ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʟʘʭʦ-

ʜʽʚ ʱʦʜʦ ʾʾ ʟʙʝʨʝʞʝʥʥʷ, 38% ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʚʦʜʦʩʭʦʚʠʱʝ, 

ʩ. ʄʝʟʝʥʽʚʢʘ ʪʘ ʧʝʨʝʜ ʩ. ɺʝʨʭʥʷ ʇʦʞʥʷ) ʟʥʘʭʦʜʠʪʴʩʷ ʫ çʟʘʜʦʚʽʣʴʥʦʤʫè ʩʪʘʥʽ ʽ 
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ʧʦʪʨʝʙʫʻ ʟʘʭʦʜʽʚ ʧʦ ʧʨʠʟʫʧʠʥʝʥʥʶ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʨʽʯʢʠ ʽ ʾʾ ʝʢʦʩʠʩʪʝ-

ʤʠ, ʘ 31% ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ (ʙʣʠʟʴʢʦ 9 ʢʤ ʜʦ ʛʠʨʣʘ ʨʽʯʢʠ) ʦʮʽʥʶʻʪʴʩʷ ʷʢ 

çʥʝʟʘʜʦʚʽʣʴʥʠʡè ʩʪʘʥ ʽ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʫʡʥʫ-

ʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯʢʠ ʽ ʟʘʧʣʘʚʠ. ʅʘʩʘʤʧʝʨʝʜ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʚʦʜʦʦʭʦʨʦʥʥʽ ʟʦʥʠ ʪʘ ʇɿʉ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʧʦ ʾʭ ʚʽʜʥʦʚʣʝʥʥʶ, ʷʢ 

ʧʨʠʨʦʜʥʠʭ ʙʽʦʬʽʣʴʪʨʽʚ. 
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Summary 

Danylchenko O.S., Mikhailichenko V.M. Evaluation of Ecological State of the 

Small River Pozhnia. 

The article is devoted to the investigation of the small Pozhnia river. Particular attention is 

paid to the assessment of the ecological state of the Pozhnia river using a test methodology based 

on a visual assessment, which consists of 3 blocks. The first block contains 13 questions, on a num-

ber of parameters determine the state of the river: speed of river, river bed status, regulation of riv-

er, bottom character, river water transparency, odor, water temperature, river contamination, 

vegetation of the river, fish population of the river, state of the river banks, state of the coastal pro-

tective strip. The second block includes 14 questions that determine the state of the floodplain: the 

width of the floodplain, the degree of disturbance of natural landscapes, the presence of a water 

protection zone, traces of water erosion of floodplain soils, the level of recreational load, the nature 

of the economic use of the floodplain, the use of river water, the presence of direct drains into the 

river, urbanization of the territory. The third block consists of 2 questions, showing the swiftness of 

dangerous changes occurring with the river. 

It is established that 31% of the total length of the river is in a "still good" state and requires 

precautionary measures to preserve it. The 38% of the study area is in a "satisfactory" state and 

requires measures to halt the destructive processes for the river and its ecosystem. The 31% of the 

study site is assessed as "unsatisfactory" condition and requires taking measures to halt the de-

struction of the ecosystem of the river and floodplain. 

Keywords: ecological state, river Pozhnia, evaluation of ecological state. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʊɽʍʅʆɻɽʅʅʆɻʆ ɿɸɹʈʋɼʅɽʅʅʗ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺ ʈɸʁʆʅɸʍ ʆʍʊʀʈʉʔʂʆɻʆ 

ʅɸʌʊʆʇʈʆʄʀʉʃʋ 

 

ɺ ʩʪʘʪʪʽ ʥʘʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ ʚ ʨʘʡʦʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ. ʅʘʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʽʚ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʭʥʦʛʝʥʥʦ-ʟʤʽʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞ-

ʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʪʝʭʥʦʛʝʥʥʝ ʟʘʩʦʣʝʥʥʷ, ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟʝʤʝʣʴ, ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʨʘʡʦʥʘʭ ʆʭʪʠʨʩʴʢʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʟʘ ʪʝʭʥʽʯʥʠʤ ʚʧʣʠʚʦʤ ʚʠʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ 

(ʧʨʦʤʠʩʣʦʚʘ, ʪʨʘʥʩʧʦʨʪʥʘ) ʟ ʚʪʨʘʪʦʶ ʟʥʘʯʥʠʭ ʟʘ ʧʣʦʱʝʶ ʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ, 

ʽ ʫʥʽʢʘʣʴʥʠʭ ʟʘ ʩʚʦʻʶ ʨʦʜʶʯʽʩʪʶ ʯʦʨʥʦʟʝʤʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʣʫʯʝʥʥʷ ʾʭ ʟ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ, ʟ ʜʝʛʨʘʜʘʮʽʻʶ ˇʨʫʥʪʽʚ, ʣʽʩʽʚ ʽ ʧʨʦʤʠʩʣʦʚʠʤ, ʧʦʙʫʪʦʚʠʤ 

ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʪʦʤʽʩʪʴ, ʥʘʡʙʽʣʴʰ ʩʝʨ-

ʡʦʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʟʘʙʨʫʜʥʝʥ-

ʥʷʤ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʟʘʩʦʣʝʥʥʷʤ ˇʨʫʥʪʽʚ. ɿʘʙʨʫʜʥʝʥʽ ʪʝʨʠʪʦʨʽʾ ʧʦʪʨʝʙʫʶʪʴ 

ʚʩʝʙʽʯʥʦʾ ʫʚʘʛʠ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʾʭ 

ʧʝʨʚʠʥʥʦʛʦ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʩʪʘʥʫ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʝʭ-

ʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʘʡʦʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘʟʦ-

ʚʠʭ ʨʦʜʦʚʠʱ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘ-

ʭʦʜʽʚ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʭʥʦʛʝʥʥʦ-ʟʤʽʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʞʝʨʝʣʦʤ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ-

ʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘʡʦʥʘʭ ʆʭʪʠʨʩʴʢʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʻ ʫʨʘʥʦ-

ʙʽʪʫʤʥʽ ʩʢʫʧʯʝʥʥʷ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʪʘ ʧʝʨʤʩʴʢʦʾ ʩʠʩʪʝʤ, ʘ ʪʘ-

ʢʦʞ ʟʙʘʛʘʯʝʥʽ ʨʘʜʽʻʤ (Rʘ-226) ʽ ʪʦʨʽʻʤ (ʊh-234) ʛʣʠʙʠʥʥʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ ʚʦʜʠ. 

ʇʨʠʨʦʜʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʨʘʜʽʶ ʽ ʪʦʨʽʶ ʥʝ ʻ ʤʽʛʨʘʮʽʡʥʦ-ʨʫʭʦʤʠʤʠ ʽ ʚʽʜʢʣʘʜʘʶʪʴʩʷ 

ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʦʙ-
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ʣʘʜʥʘʥʥʽ ʚ ʨʽʟʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʬʦʨʤʘʭ: ʙʘʨʠʪ, ʢʘʣʴʮʠʪ, ʛʽʧʩ, ʦʢʩʠʜʠ ʟʘʣʽʟʘ, ʭʣʦ-

ʨʠʜʠ [3]. 

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʤʽʩʮʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʨʦʙʽʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʥʪʘʞʝʤ ʽ ʜʝʤʦʥʪʘʞʝʤ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ, ʙʫ-

ʨʽʥʥʷʤ ʽ ʦʩʚʦʻʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ. ʆʩʥʦʚʥʽ ʤʽʩʮʷ ʟʘʙʨʫʜʥʝʥʥʷ ï ʮʝ ʤʘʡʜʘʥʯʠʢ ʧʽʜ 

ʙʫʨʦʚʦʾ ʚʠʰʢʦʶ, ʘʛʨʝʛʘʪʥʝ ʽ ʥʘʩʦʩʥʝ ʧʨʠʤʽʱʝʥʥʷ, ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʻʤʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʤʽʩʮʷ ʟʙʝʨʽʛʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʦʟʯʠ-

ʥʽʚ. ʇʽʜ ʯʘʩ ʤʦʥʪʘʞʫ ʪʘ ʜʝʤʦʥʪʘʞʫ ʙʫʨʦʚʦʛʦ ʚʝʨʩʪʘʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʥʷ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʽ ʧʝʨʝʩʫ-

ʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʙʫʨʶʚʘʥʥʷ ʥʘʬʪʦʚʠʤʠ ʽ ʛʘʟʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʧʝʨʤʩʴʢʦʾ ʽ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʾ ʩʠʩʪʝʤ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʧʫʪʥʽ ʚʦʜʠ ʚʠʩʦʢʦʾ ʤʽʥʝʨʘʣʽ-

ʟʘʮʽʾ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ʚ ʩʦʪʥʽ ʽ 

ʪʠʩʷʯʽ ʨʘʟʽʚ. ʎʝ ʭʣʦʨʠʜʥʽ ʥʘʪʨʽʻʚʦ-ʢʘʣʴʮʽʻʚʽ ʨʦʟʩʦʣʠ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 130-

230 ʛ/ʣ. ʊʦʤʫ, ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʚʪʨʘʪ ʧʨʦʤʠʩʣʦʚʠʭ ʚʦʜ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʥʘʯʥʠʭ ʟʤʽʥ ʚ ʩʢʣʘʜʽ ʧʨʽʩʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʝʛʣʠʙʦʢʦʛʦ ʟʘʣʷʛʘʥʥʷ, ʷʢʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʪʦʢʩʠʯʥʠʤʠ ʻ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ 

ʜʣʷ ʦʙʨʦʙʢʠ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ. ʇʦʧʘʜʘʥʥʷ ʾʭ ʫ ʚʦʜʦʡʤʠ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʘ ʦʩʦʙ-

ʣʠʚʦ, ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ. 

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʤʽʩʮʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʥʪʘʞʝʤ ʽ ʜʝʤʦʥʪʘʞʝʤ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ, ʙʫ-

ʨʽʥʥʷʤ ʽ ʦʩʚʦʻʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ. ʆʩʥʦʚʥʽ ʤʽʩʮʷ ʟʘʙʨʫʜʥʝʥʥʷ: ʤʘʡʜʘʥʯʠʢ ʧʽʜ ʙʫ-

ʨʦʚʦʾ ʚʠʰʢʦʶ, ʘʛʨʝʛʘʪʥʝ ʽ ʥʘʩʦʩʥʝ ʧʨʠʤʽʱʝʥʥʷ, ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʫ-

ʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʻʤʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʤʽʩʮʷ ʟʙʝʨʽʛʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʈʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʥʘʬʪʦʚʠʭ ʨʦʜʦ-

ʚʠʱʘʭ ʆʭʪʠʨʩʴʢʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʫ. ʋ ʨʦʟʧʦʜʽʣʽ ʟʘʙʨʫʜʥʝʥʠʭ ʜʽʣʷʥʦʢ ʩʧʦʩʪʝʨʽ-

ʛʘʶʪʴʩʷ ʪʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ï ʥʘʡʙʽʣʴʰʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʽ ˇʨʫʥʪʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʦʜʦʚʠʱʘʭ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʨʦʙʢʠ (ʂʘ-

ʯʘʥʽʚʩʴʢʝ, ʈʠʙʘʣʴʩʴʢʝ ʨʦʜʦʚʠʱʘ). ʉʝʨʝʜʥʻ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʨʦʜʦ-

ʚʠʱʘʭ ʩʪʘʥʦʚʠʪʴ 60-150 ʤʢʨ/ʛʦʜ., ʘ ʚ ʟʘʭʽʜʥʽʡ ʛʨʫʧʽ ʨʦʜʦʚʠʱ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʜʦ 2000 ʤʢʨ/ʛʦʜ. ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʽ 200 ʤʢʨ/ʛʦʜ. ʜʣʷ ˇʨʫʥʪʽʚ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ ʜʣʷ ʨʦʜʦʚʠʱ ʟ ʥʝʟʥʘʯʥʠʤ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ (ɹʫʛʨʫʚʘʪʽʚʩʴʢʝ) ʚʽʜʟʥʘʯʘ-

ʻʪʴʩʷ ʣʠʰʝ ʥʝʟʥʘʯʥʝ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ ʩʪʘʥ ʧʠʪʥʠʭ ʚʦʜ ʚ ʮʽʣʦʤʫ ʧʦ ʨʝʛʽʦʥʫ ʙʣʠʟʴʢʦ ʜʦ ʥʦ-

ʨʤʠ. ʆʜʥʘʢ ʩʣʘʙʢʘ ʟʘʭʠʱʝʥʽʩʪʴ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʚʥʘʩʣʽ-

ʜʦʢ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʨʽʜ ʽ ʤʦʞʣʠʚʽʩʪʴ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʜʦ-

ʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʨʦʛʥʦʟ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝ-

ʞʝʥʥʷ ʆʭʪʠʨʩʴʢʦʾ ʨʘʡʉɽʉ, ʙʽʣʴʰʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 
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ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ. ʅʝʛʘʪʠʚʥʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʻ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʘʣʴʮʽʶ ʽ ʩʪʨʦʥʮʽʶ, ʧʽʜʚʠʱʝʥʘ ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʭʣʦʨʠʜʽʚ 

 ̔ʥʽʪʨʘʪʽʚ [1]. 

ɿʘʩʦʣʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʦ ʧʨʦʷʚʣʷ̒ ʪʴʩʷ ʚ 

ʟʦʥʘʭ ʨʦʟʣʠʚʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʚʦʜ. ʊʘʢ, ʥʘ ɹʫʛʨʫʚʘʪʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʩʧʦʩʪʝʨʽ-

ʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʧʦʚʥʽʩʪʶ ʜʝʛʨʘʜʦʚʘʥʠʭ ʯʦʨʥʦʟʝʤʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʝʭʥʦʛʝʥʥʠʭ 

ʩʦʣʦʥʮʽʚ. ʋ ʪʘʢʠʭ ˇʨʫʥʪʘʭ ʧʦʨʫʰʫʻʪʴʩʷ ʢʠʩʣʦʪʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʽʚ, ʢʘʣʴʮʽʡ ʟʘʤʽ-

ʥʶʻʪʴʩʷ ʥʘʪʨʽʻʤ, ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ. ɺʪʨʘʪʘ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʷʢ ʯʘʩʪʢʦʚʦʾ, ʪʘʢ ʽ ʧʦʚʥʦʶ. ɼʣʷ ʚʽʜʨʦʜʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥ-

ʪʽʚ ʧʦʪʨʽʙʥʦ ʪʨʠʚʘʣʠʡ ʽ ʜʦʨʦʛʠʡ ʧʨʦʮʝʩ ʢʦʣʦʾʜʥʦ-ʭʽʤʽʯʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʢʫʣʴ-

ʪʠʚʘʮʽʾ. 

ʈʦʟʚʽʜʢʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʤʝʞʘʭ ʥʘʬʪʦʛʘʟʦʧʨʦʤʠ-

ʩʣʫ ʥʝʦʜʥʦʨʘʟʦʚʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʚʘʨʽʷʤʠ, ʷʢʽ ʧʨʠʚʝʣʠ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʽ ʷʢʽʩʪʶ ʟʘʙʨʫʜʥʶʚʘʯʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʢʨʠʪʠʯʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʆʭʪʠʨʩʴʢʦʛʦ 

ʥʘʬʪʦʛʘʟʦʧʨʦʤʠʩʣʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʚʘʣʴʥʽ ʢʨʘʪʝʨʠ ʩʚʝʨʜʣʦʚʠʥ ʈʠʙʘʣʴʩʴʢʦ-

ʛʦ ʽ ʂʘʯʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ.  

ɺ ʨʘʡʦʥʽ ʧʨʦʚʘʣʴʥʠʭ ʢʨʘʪʝʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦ-

ʩʪʷʭ, ʱʦ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʩʦʣʝʡ ʽ ʤʽʢ-

ʨʦʝʣʝʤʝʥʪʽʚ ʚ ʚʦʜʘʭ, ʧʦʩʪʫʧʦʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ, ʚ ˇʨʫʥʪʘʭ ʽ ʥʠʞ-

ʯʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʟʦʥʫ, ʟʙʽʣʴʰʫ-

ʻʪʴʩʷ ʚʤʽʩʪ ʜʝʷʢʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʂʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʚ ʧʨʠʚʝʨʭʥʽʡ ʟʦʥʽ ï 

ʤʘʢʩʠʤʘʣʴʥʝ. ɿʘ ʷʢʽʩʪʶ ʾʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦ-

ʟʯʠʥʽʚ ʽ ʩʦʣʴʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʦʜ, ʪʘʢʽ ʷʢ ʉl, Nʘ ʽ Sr. ʇʦʪʨʽʙʥʘ ʥʝ-

ʛʘʡʥʘ ʢʦʤʧʣʝʢʩʥʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʥʘʟʚʘʥʠʭ ʜʽʣʷʥʦʢ ʟ ʧʦʩʪʫʧʦʚʠʤ ʧʦʚʝʨʥʝʥʥʷʤ ʾʭ 

ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʦʙʦʨʦʪ. 

ʑʦʜʥʷ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ ʚ ʧʦʨʷʜʢʫ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ ʰʣʘʤʫ, 

ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʥʘʬʪʦʧʨʦʤʠʩʣʽ, ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟ 

ʻʤʥʦʩʪʝʡ ʛʦʣʦʚʥʠʭ ʩʧʦʨʫʜ ʂʘʯʘʥʽʚʩʴʢʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʥʘʜʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 

100 ʤ
3
 ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʟʩʦʣʽʚ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 160 ʛ/ʣ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʨʽʟʥʽ 

ɻɼʂ ʚ ʜʝʩʷʪʢʠ ʽ ʩʦʪʥʽ ʨʘʟʽʚ. ʌʘʢʪʠʯʥʦ, ʫʨʦʯʠʱʝ ʆʙʝʨʪʝʥʴ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʥʘ-

ʢʦʧʠʯʫʚʘʯʘ ʚʽʜʭʦʜʽʚ, ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴ ʽ ʨʦʟʜʽʣʷʶʪʴ ʚʦʜʦʥʦʩʥʽ 

ʛʦʨʠʟʦʥʪʠ ʥʝ ʻ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʽʪʴ ʥʘ ʚʽʜʩʪʘʥʽ 10-20 ʢʤ ʚʽʜ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʦʜʫʣʴ ʩʪʦʢʫ ʜʣʷ ʨʘʡʦʥʫ ʮʽʻʾ ʢʨʠʪʠʯʥʦʾ ʝʢʦʩʠʩ-

ʪʝʤʠ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 160 ʤ
3
/ʜʦʙʫ ʟ ʢʤ

2
 [3]. ʉʪʽʢʘʶʪʴ ʧʦ ʩʭʠʣʘʭ ʨʽʯʢʦʚʠʭ ʜʦ-

ʣʠʥ, ʙʘʣʦʢ, ʷʨʽʚ ʨʦʟʩʦʣʠ, ʨʦʟʙʘʚʣʝʥʽ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ, ʽ ʟʘʙʨʫʜʥʝʥʽ ʚʦʜʠ 

ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʦʥʠʞʝʥʥʷʭ ʨʝʣʴʻ-

ʬʫ ï ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ, ʛʠʨʣʘʭ ʙʘʣʦʢ, ʟʚʽʜʢʠ ʽ ʧʨʦʥʠʢʘʶʪʴ ʚ ʥʝʦʛʝʥʦʚʽ ʽ ʧʘʣʝʦʛʝʥʦ-
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ʚʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʅʘʩʣʽʜʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʟʥʘʯʥʠʭ ʧʣʦʱʘʭ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʘʥʦʤʘʣʴʥʦ-

ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʦʢʩʠʯʥʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʪʘʢʠʭ ʷʢ Zn, Ni, ɺ, Sr. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʫʨʦʯʠʱʝ ʆʙʝʨʪʝʥʴ ʢʘʪʝʛʦʨʠʯʥʦ ʧʨʦʪʠʧʦʢʘʟʘ-

ʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʬʦʨʤʽ ʩʽʥʦʢʦʩʽʚ ʽ ʧʘʩʦʚʠʱ, ʽ ʟʦʚʩʽʤ ʥʝʧʨʠʧʫʩʪʠʤʠʡ ʪʫʪ 

ʟʙʽʨ ʷʛʽʜ, ʛʨʠʙʽʚ ʪʘ ʙʝʨʝʟʦʚʦʛʦ ʩʦʢʫ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ. 

ʑʦʙ ʩʘʤʦʚʽʜʥʦʚʠʪʠʩʷ, ʦʢʨʝʤʠʤ ʝʢʦʩʠʩʪʝʤʘʤ ʧʦʪʨʽʙʥʦ ʚʽʜ 40ï50 ʜʦ 300 ʽ 

ʙʽʣʴʰʝ ʨʦʢʽʚ. ʅʘʨʦʩʪʘʶʯʝ ʥʘʬʪʦʛʘʟʦʜʦʙʫʚʘʥʥʷ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʝʢʦʩʠʩʪʝʤʘʤ 

ʩʘʤʦʚʽʜʥʦʚʠʪʠʩʷ, ʘ ʟ ʯʘʩʦʤ, ʥʝ ʚʽʜʥʦʚʣʝʥʽ ʝʢʦʩʠʩʪʝʤʠ ʚʪʨʘʯʘʶʪʴ ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ 

ʥʘʟʘʚʞʜʠ. ʉʫʤʥʽ ʜʣʷ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʥʘʩʣʽʜʢʠ ʥʝ ʤʦʞʫʪʴ ʥʝ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʥʘ ʚʩʽʡ ʦʙʣʘʩʪʽ. 

ʊʨʠʚʦʞʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ, ʟʘʡʥʷʪʠʭ ʆʭʪʠʨʩʴʢʠʤ ʥʘʬʪʦʛʘʟʦʧ-

ʨʦʤʠʩʣʦʤ, ʟʨʦʟʫʤʽʣʦ, ʚʠʢʣʠʢʘʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʈʘʟʦʤ ʟ ʪʠʤ, ʨʝʢʫ-

ʣʴʪʠʚʘʮʽʡʥʽ ʨʦʙʦʪʠ ʪʘʢʦʞ ʻ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʊʦʤʫ, ʧʝʨʰ ʥʽʞ ʧʨʠʩ-

ʪʫʧʠʪʠ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʨʦʙʽʪ, ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʟʚʘʞʠʪʠ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʧʦʜʘ-

ʣʴʰʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʽʜʢʘʯʮʽ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʟ ʢʨʘʪʝʨʽʚ ʽ ʙʦʣʽʪ, 

ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʨʝʘʢʮʽʷ ʩʝʨʝʜʦʚʠʱʘ ʽʟ ʩʣʘʙʦʣʫʞʥʦʶ ʥʘ ʩʣʘʙʦʢʠʩʣʫ, ʱʦ ʧʨʠʟʚʝ-

ʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɺʥʘʩʣʽ-

ʜʦʢ ʮʴʦʛʦ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʨʫʭʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʝʥʠʭ ʚ ʮʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʇʽʜ ʱʝ ʙʽʣʴʰʦʶ ʟʘʛʨʦʟʦʶ ʫ 

ʚʠʛʣʷʜʽ ʤʦʞʣʠʚʦʾ ʧʦʷʚʠ ʚ ʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʉʘ/Sr ʢʦʝʬʽʮʽʻʥʪʘ ʚʠ-

ʷʚʣʷʪʴʩʷ ʛʦʨʠʟʦʥʪʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ɺʠʩʥʦʚʢʠ. ɽʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦ-

ʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʆʭʪʠʨʩʴʢʦʤʫ ʥʘʬʪʦʛʘʟʦʧʨʦʤʠʩʣʫ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʜʝʟʘʢ-

ʪʠʚʘʮʽʾ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʤʠʚʘʥʥʷʤ ʡʦʛʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ ʽ 

ʟʘʭʦʨʦʥʝʥʥʷʤ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʪʨʫʙ ʚ ʣʽʢʚʽʜʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʑʦ ʩʪʦʩʫ-

ʻʪʴʩʷ ʽʥʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʪʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥ̫ ʪʥʠʤ 

ʻ ʙʽʦʣʦʛʽʯʥʘ ʪʘ ʽʥʰʽ ʚʠʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ [2]. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, 

ʷʢʠʡ ʩʪʚʦʨʶʻ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ, ʻ ʟʘʣʽʩʥʝʥʥʷ 

ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ. ʉʦʣʦʥʮʽ ʥʘʩʠʯʝʥʽ ʜʦʩʠʪʴ ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ ʩʦʣʷʤʠ-

ʭʣʦʨʠʜʘʤʠ, ʩʦʜʦʶ. ʷʢʽ ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ʊʦ-

ʤʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʜʝʨʝʚ ʥʘ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ɿ ʦʛʣʷʜʫ ʥʘ ʭʘʨʘʢʪʝʨ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ, ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʧʦʨʦʜʠ ʚʝʨʭʥʴʦʛʦ ʷʨʫʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚôʷʟ ʜʨʽʙʥʦ-

ʣʠʩʪʠʡ ï ʥʝʚʝʣʠʢʝ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʝ ʽ ʧʦʩʫʭʦʩʪʽʡʢʘ ʜʝʨʝʚʦ, ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʚʽʜ-

ʢʨʠʪʠʭ ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ. ʋ ʯʘʛʘʨʥʠʢʦʚʦʤʫ ʧʽʜʣʽʩʢʫ ʥʘ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ ʤʦ-

ʞʫʪʴ ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʤʘʩʣʠʥʘ ʚʫʟʴʢʦʣʠʩʪʘ ʽ ʽʥʰʽ ʯʘʛʘʨʥʠʢʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʥʝ-

ʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ, ʱʦ ʫʪʚʦʨʶʻ ʚʝʨʭʥʽʡ 
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ʷʨʫʩ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʜʝʨʝʚʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ 

ʪʨʘʚôʷʥʠʩʪʫ, ʷʢʘ ʟʘʭʠʱʘʻ ˇʨʫʥʪ ʚʽʜ ʝʨʦʟʽʾ. 

ʂʨʽʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʜʣʷ ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʦʨʝʦʣʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʩʚʦʻʯʘ-

ʩʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʨʽʰʝʥʴ, ʥʝʦʙ-

ʭʽʜʥʦ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ-

ʩʷ ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʽ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘ-

ʡʦʥʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʱʝ ʥʘ ʩʪʘʜʽʾ ʾʭ ʦʩʚʦʻʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 2015 

ʨʦʮʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://www.menr.gov.ua/docs/activity-

dopovidi/regionalni/rehionalni-dopovidi-u-2015-rotsi/sumy2015.pdf  

2. ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʋʢʨʘʾʥʠ ʽ ʉʫʤʱʠʥʠ: (ʚʠʙʨʘʥʽ ʩʪʘʪʪʽ). ï ʉʫʤʠ: ʚʠʜ-ʚʦ çʗʨʦʩʣʘʚ-

ʥʘè, 2009. 52 ʩ.  

3. ʂʘʨʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʂʘʯʘʥʦʚʩʢʦʛʦ ʥʝʬʪʝʧʨʦʤʳ-

ʰʣʝʥʥʦʛʦ ʫʟʣʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ / ʌʦ-

ʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ʧʽʜʧʨʠʻʤʩʪʚʘ çʆʭʪʠʨʢʘʥʘʬʪʦʛʘʟè. ʍʘʨʢiʚ, 1996. 

Summary 

Korniychuk O.O., Bova O.V. Features of Technogenic Pollution of the 

Environment in the Okhtyrka District Oil Deposits. 
The article gives an analysis of the peculiarities of anthropogenic pollution of the natural 

environment in the areas of exploitation of oil and gas deposits in Okhtyrka district of the Sumy 

region. The complex of rehabilitation and other measures on restoration of natural resource state 

of technogenically-altered territories is presented. 
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ʆɻʃʗɼ ʆʉʅʆɺʅʀʍ ɽʂʆʃʆɻɯʏʅʀʍ ɿɸɻʈʆɿ ʋʈɹɸʅɯɿʆɺɸʅʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʈɽɻɯʆʅɯɺ ʋʂʈɸɰʅʀ 

 
ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʷʢ ʦʙôʻʢʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʢʨʝʩʣʝʥʦ ʦʩʥʦʚʥʽ ʨʠʩʠ ʪʘ ʧʨʦʷʚʠ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʦʢʘʟʘʥʦ ʟʥʘʯʝʥʥʷ ʤʽʩʪ ʷʢ ʮʝʥʪʨʽʚ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʦʟʨʽʟʽ ʨʝʛʽʦʥʽʚ. ɺʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʽ ʧʝʨʝʚʘ-

ʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʤʽʩʴʢʠʭ ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ʇʨʦ-

ʘʥʘʣʽʟʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʫʨʙʘʥʽʟʘʮʽʾ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɺʢʘʟʘʥʽ 

ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʽ ʤʽʩʪʘ ʪʘ ʨʝʛʽʦʥʠ ʚ ʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʨʙʘʥʽʟʘʮʽʷ, ʤʽʩʪʦ, ʤʽʩʴʢʠʡ ʨʦʟʚʠʪʦʢ, ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʽʩʪʘ ʻ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥ-

ʪʘʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʤʽʩʮʷʤʠ ʥʘʡʙʽ-

ʣʴʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ, ʢʫʣʴʪʫʨʥʠʤʠ 

ʪʘ ʥʘʫʢʦʚʠʤʠ ʮʝʥʪʨʘʤʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʙʘʛʘʪʦ ʤʽʩʪ 

ʧʝʨʝʨʦʩʣʦ ʚ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ï ʫʨʙʘʥʽʟʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʦʙôʻʜʥʘʥʽ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʤʠ ʽ ʧʨʦʩʪʦʨʦʚʠʤʠ ʟʚôʷʟʢʘʤʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʦʙʣʝʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʨʘʮʷʭ 

ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʚʯʝʥʠʭ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ ʷʢ ʈ. ɹʘʨʢʝʨʘ, ɼ. 

ɻʦʣʴʜʘ, ʄ.ʌ. ʈʝʡʤʝʨʩʘ, ɹ.ʄ. ɼʘʥʠʣʠʰʠʥʘ, ʆ.ʄ. ʅʝʚʝʣʻʚʘ, ʉ.ɯ. ɼʦʨʦʛʫʥʮʦʚʘ, 

ɺ.ɺ. ʂʨʘʚʯʝʥʢʘ, ʄ.ɺ. ʇʽʪʮʠʢʘ ʪʘ ʽʥ. ʇʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʚʧʨʦ-

ʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʣʽʪʪʷ, ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʧʨʦʙʣʝʤʠ ʤʽʩʪ ʩʴʦʛʦʜʥʽ ʥʘʙʫʣʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʛʣʷʥʫʪʠ ʧʦʥʷʪʪʷ ʪʘ ʩʫʪʥʽʩʪʴ ʫʨʙʘʥʽʟʘʮʽʾ ʷʢ ʩʦʮʽʘ-

ʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʝʢʦ-

ʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʽʩʪ ʋʢʨʘʾʥʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʨʙʘʥʽʟʘʮʽʷ ï ʮʝ ʽʩʪʦʨʠʯʥʠʡ ʧʨʦʮʝʩ ʰʚʠʜ-

ʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʪʘʨʠʭ ʽ ʧʦʷʚʠ ʥʦʚʠʭ ʤʽʩʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʨʦʣʽ ʚ ʞʠʪʪʽ ʩʫʩ-

ʧʽʣʴʩʪʚʘ. ʇʨʦʮʝʩ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰʠʭ ʟʘ ʤʘʩʰʪʘʙʦʤ ʪʘ ʥʘʡʜʠ-

ʥʘʤʽʯʥʽʰʠʭ ʧʨʦʮʝʩʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɺʘʞʣʠʚʦʶ 

ʨʠʩʦʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʚʝʣʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʩʝʣʝʥʥʷ ʫ 

ʚʝʣʠʢʠʭ ʽ ʜʫʞʝ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ [3]. 

ʄʽʩʪʦ ʟʘʡʤʘʻ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʤʽʩʪʠʪʴ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʞʠ-

ʪʝʣʽʚ ʟ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʱʽʣʴʥʦʩʪʽ, ʚʠʨʦʙʥʠʯʠʡ ʢʦʤʧʣʝʢʩ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʪʘ ʩʧʝʮʠʬʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ. ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʫ 

ʩʠʩʪʝʤʫ ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʪʨʠ ʩʢʣʘʜʦʚʽ, ʘ ʩʘʤʝ: ʫʨʙʦʝʢʦʩʠʩʪʝʤʘ (ʟʤʽʥʝʥʘ 

ʧʽʜ ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ ʧʨʠʨʦʜʥʘ ʝʢʦʩʠʩʪʝʤʘ ʤʽʩʪʘ), ʩʦʮʽʘʣʴʥʘ ʧʽʜʩʠʩʪʝʤʘ (ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʣʶʜʝʡ), ʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ ʘʙʦ ʪʝʭ-

ʥʦʩʬʝʨʘ [9]. 

ʈʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 69,2%. ʏʘʩʪʢʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʥʘʡʙʽʣʴʰʘ ʚ ɼʦʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ (ʙʽʣʴʰʝ 

80%). ʊʘʢʦʞ ʜʦʩʠʪʴ ʚʠʩʦʢʽ (ʚ ʤʝʞʘʭ 60-80%) ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʍʘʨʢʽʚ-

ʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʆʜʝʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ, ʂʽʨʦʚʦ-

ʛʨʘʜʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʫ ɺʦʣʠʥʩʴʢʽʡ, ɾʠ-

ʪʦʤʠʨʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ (ʙʝʟ ʂʠʻʚʘ), ʇʦʣʪʘʚʩʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ, ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘ-

ʩʪʷʭ (50-59%). ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʫ ɺʽʥʥʠʮʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ, ʈʽʚʥʝʥʩʴʢʽʡ, ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩ-

ʪʷʭ, ʜʝ ʯʘʩʪʢʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʤʝʥʰʝ 50% [5]. 

ʉʴʦʛʦʜʥʽ ʤʽʩʪʦ ʥʘʜʘʻ ʩʚʦʾʤ ʞʠʪʝʣʷʤ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʷʢ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʪʘʢ ʽ 

ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴ ʥʘʷʚʥʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʦʩʝʨʝʜʞʝʥʥʷ 
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ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ ʢʫʣʴʪʫʨʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʢʚʘʣʬ̔ʽʢʦʚʘʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʨʘʱʽ ʞʠʪʣʦʚʽ ʪʘ ʩʦʮʽʘʣʴʥʦ ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ 

ʞʠʪʪʷ ʪʦʱʦ. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ, ʫʨʙʘʥʽʟʘʮʽʶ ʩʫʧʨʦʚʦʜʞʫ-

ʶʪʴ ʽ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʚ ʞʠʪʪʽ ʣʶʜʝʡ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ. ʉʝʨʝʜ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʪ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʧʨʠʨʦʜʥʽ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʽ. ʆʩʪʘʥʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ, ʚʠʨʦʙʥʠʯʽ (ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽ-

ʯʥʽ ʧʨʦʮʝʩʠ), ʧʦʙʫʪʦʚʽ (ʢʦʪʝʣʴʥʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫ-

ʪʦʚʠʭ ʚʽʜʭʦʜʽʚ) ʽ ʩʘʤʝ ʚʦʥʠ ʟʜʽʡʩʥʶʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ [1].  

ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʙʝʟʧʝʢ ʞʠʪʪʷ ʚ ʫʨʙʘʥʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʥʦʩʷʪʴ ʥʝʙʝʟ-

ʧʝʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʤʽʩʪ, ʤʽʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʠʪʥʦʾ ʚʦʜʠ, ʰʫʤʦʚʝ, ʚʽʙ-

ʨʘʮʽʡʥʝ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʪʘ ʽʥʰʽ ʚʠʜʠ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [7]. 

ʋ ʤʽʩʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʟʘʙʨʫʜʥʝʥʥʷʤʠ, ʚʠʨʦʙʣʝ-

ʥʠʤʠ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʪʘ ʤʦʙʽʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ [11]. ʗʢ ʧʨʘʚʠʣʦ, ʽʟ ʟʙʽʣʴʰʝʥ-

ʥʷʤ ʨʦʟʤʽʨʫ ʤʽʩʪʘ ʯʘʩʪʢʘ ʤʦʙʽʣʴʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ (ʚ ʦʩʥʦʚʥʦʤʫ ʘʚʪʦʪʨʘ-

ʥʩʧʦʨʪʫ) ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʘʪʤʦʩʬʝʨʠ ʟʨʦʩʪʘʻ, ʜʦʩʷʛʘʶʯʠ 60-70% [4]. ɺ 

ʮʽʣʦʤʫ ʚʠʢʠʜʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʟʥʘʯʥʦ ʪʦʢʩʠʯʥʽʰʽ, ʥʽʞ ʚʠʢʠʜʠ, ʚʠʨʦʙʣʝʥʽ ʩʪʘʮʽ-

ʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ɿʦʢʨʝʤʘ, ʘʚʪʦʤʦʙʽʣʴ ʚʠʜʽʣʷʻ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʙʽʣʴʰʝ 200 ʨʝʯʦʚʠʥ ʽ ʩʧʦʣʫʢ, ʷʢʽ ʤʘʶʪʴ ʪʦʢʩʠʯʥʫ ʜʽʶ [12].  

ʋ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʪʘ ʩʧʦʞʠʚʘʻʪʴʩʷ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ 

ʛʘʟʦʧʦʜʽʙʥʠʭ, ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴ-

ʢʦʩʪʽ ʚʦʜʠ ʫʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʂʦʞʥʦʾ 

ʜʦʙʠ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʤʽʩʪʘ ʧʨʠʧʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,1-0,4 ʤ
3
 

ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʂʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʩʪʦʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 10 ʜʦ 15 ʪʠʩ. ʤ
3
/ʨʽʢ ʥʘ 1 ʛʘ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ.  

ɿ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʪʝʨʠʪʦʨʽʾ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪ ʧʽʜ ʯʘʩ ʟʣʠʚʠ ʚʠʥʦ-

ʩʠʪʴʩʷ ʫ ʚʦʜʦʡʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 2000-2500 ʢʛ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, 400-600 ʢʛ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ, 140-200 ʢʛ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 60-100 ʢʛ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 4-6 

ʢʛ ʘʟʦʪʫ, 1-1,5 ʬʦʩʬʦʨʫ. 

ʋ ʤʽʩʪʘʭ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʙʫʪʦʚʝ ʩʤʽʪʪʷ, ʧʦʭʦʚʘʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʷʢʦʛʦ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɿʦʢʨʝʤʘ, ʟʘ ʨʽʢ ʥʘ ʦʜʥʦʛʦ 

ʤʝʰʢʘʥʮʷ ʤʽʩʪʘ ʫʪʚʦʨʶʻʪʴʩʷ 250-300 ʢʛ ʩʤʽʪʪʷ, ʩʝʨʝʜ ʷʢʦʛʦ 160-190 ʧʨʠʧʘʜʘʻ 

ʥʘ ʧʦʙʫʪʦʚʝ ʩʤʽʪʪʷ (ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʧʘʧʽʨ, ʰʢʽʨʘ ʪʘ ʛʫʤʘ, ʧʣʘʩʪʤʘʩʘ, ʤʝʪʘʣ, 

ʩʢʣʦ). ɼʣʷ ʧʦʭʦʚʘʥʥʷ 1 ʪ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʦʪʨʽʙʥʦ 3 ʤ ʪʝʨʠʪʦʨʽʾ, ʘ ʥʘ ʟʚʘ-

ʣʠʱʘʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʞʝ ʯʝʨʝʟ ʨʽʢ ʧʽʩʣʷ ʾʭ ʩʢʣʘʜʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʦ-

ʛʘʟ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʤʝʪʘʥ ʽ ʦʢʩʠʜʫ ʢʘʨʙʦʥʫ.  
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ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʩʢʠʜʘʶʪʴ ʤʽʩʪʘ ʄʘʨʽʫʧʦʣʴ 

(253,8 ʤʣʥ. ʤ
3
), ɼʥʽʧʨʦ (188 ʤʣʥ. ʤ

3
), ɿʘʧʦʨʽʞʞʷ (65 ʤʣʥ. ʤ

3
), ʂʠʾ ʚ (29 ʤʣʥ. ʤ

3
). 

ɿʘʛʘʣʦʤ ʫʩʽ ʚʝʣʠʢʽ ʤʽʩʪʘ ʋʢʨʘʾʥʠ ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʭʦʯʘ ʡ ʫ ʧʦ-

ʨʽʚʥʷʥʦ ʤʝʥʰʠʭ ʤʘʩʰʪʘʙʘʭ.  

ˆʨʫʥʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ, ʭʽ-

ʤʽʯʥʠʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʌʽʟʠʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʪʘ ʚʠʷʚʣʷʶʪʴʩʷ 

ʚ ʤʽʩʮʝʚʽʡ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ, ʝʣʝʢʪʨʠʯʥʦʛʦ, ʤʘʛʥʽʪʥʦʛʦ ʪʘ ʽʦʥʽʟʘʮʽʡʥʦʛʦ ʧʦ-

ʣʽʚ ʽ ʚʽʙʨʘʮʽʡ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʠʨʦʜʥʠʡ ʬʦʥ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʰʫʤʫ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪʘʭ ʢʦʞʥʦʛʦ ʨʦʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 0,5-1 ʜɹ. ʈʽʚʥʽ 

ʰʫʤʫ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʮʷʭ ʩʪʘʥʦʚʣʷʪʴ 85-87 ʜɹ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʘʰʫʤʣʝʥʽʩʪʴ ʤʽ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʰʫʤ ʟʥʠʟʠʚ ʧʨʦʜʫ-

ʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʥʘ 15-20%, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚ ʨʽʩʪ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʪʘ 

ʟʘʛʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɽʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʰʫʤ ʩʢʦʨʦʯʫʻ 

ʞʠʪʪʷ ʣʶʜʠʥʠ ʥʘ 8-12 ʨʦʢʽʚ. 

ɼʦ ʥʝʛʘʪʠʚʥʠʭ ʬʽʟʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʤʽʩʪʘ ʥʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʙʨʘʮʽʷ, ʜʞʝʨʝ-

ʣʘʤʠ ʷʢʦʾ ʻ ʨʝʡʢʦʚʠʡ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʙʫʜʽʚʝʣʴʥʘ ʪʝʭʥʽʢʘ, ʧʨʦʤʠʩ-

ʣʦʚʽ ʫʩʪʘʥʦʚʢʠ. ʅʘʡʙʽʣʴʰ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʚʽʙʨʘʮʽʾ ï ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

ʂʦʣʠʚʘʥʥʷ ˇʨʫʥʪʫ ʧʦʙʣʠʟʫ ʟʘʣʽʟʥʠʮʽ ʧʝʨʝʚʠʱʫʻ ʟʝʤʣʝʪʨʫʩ ʩʠʣʦʶ 6-7 ʙʘʣʽʚ. ɺ 

ʤʝʪʨʦ ʽʥʪʝʥʩʠʚʥʘ ʚʽʙʨʘʮʽʷ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ 50-70 ʤ [6]. 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʤʽʩʪ ʻ ʪʨʘʥʩʧʦʨʪ, ʝʥʝʨʛʝʪʠ-

ʯʥʽ ʩʠʩʪʝʤʠ ʤʽʩʪʘ ʪʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʂʦʞʥʦʛʦ ʨʦʢʫ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨ-

ʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʙʣʠʟʴʢʦ 17 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʢʦʞʥʦʛʦ ʤʝʰʢʘʥʮʷ ʩʪʘʥʦʚʠʪʴ ʧʦ 

300 ʢʛ. ʊʘʢʝ ʜʦʚʛʦʪʨʠʚʘʣʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʻ 

ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʏʝʨʝʟ ʮʝ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʟʘʛʘʣʴʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ-

ʩʝʣʝʥʥʷ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ ʫʨʘʞʝʥʥʷʤ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ï ʣʝ-

ʛʝʥʝʚʦʾ (ʧʥʝʚʤʦʥʽʷ, ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ ʪʘ ʽʥʰʽ ʥʝʩʧʝʮʠʬʽʯʥʽ ʭʚʦʨʦʙʠ ʣʝʛʝʥʴ) ʪʘ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ (ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ) ʩʠʩʪʝʤ [2]. 

ʆʩʥʦʚʥʘ ʤʘʩʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʩʘʤʝ ʫ ʤʽʩʪʘʭ. ʎʝ ʚʘʥʪʘʞ-

ʥʠʡ, ʚʣʘʩʥʠʡ ʪʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ, ʘ ʩʘʤʝ 70% ʫʩʽʭ ʪʦʢ-

ʩʠʯʥʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʜʘʻ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ʏʘʩʪʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘ-

ʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚ ʟʘʛʘʣʴʥʽʡ ʾʭ ʢʽʣʴʢʦʩʪʽ ʥʘʡʙʽʣʴʰʘ ʚ ʋʞʛʦʨʦʜʽ ï 91%, 

ʇʦʣʪʘʚʽ ʪʘ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ï 89%, ʃʫʮʴʢʫ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ ï 83%, ʃʴʚʦ-

ʚʽ ï 79%, ɺʽʥʥʠʮʽ ʪʘ ʂʠʻʚʽ ï 77%, ʏʝʨʥʽʚʮʷʭ ï 75%, ʂʨʦʧʠʚʥʠʮʴʢʦʤʫ ï 72%. ɿʘ 

ʦʩʪʘʥʥʽʡ ʯʘʩ ʚ ʤʽʩʴʢʦʤʫ ʧʦʚʽʪʨʽ ʟʨʽʩ ʚʤʽʩʪ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ, ʚʫʛʣʝʚʦʜʥʽʚ, ʦʢʩʠ-

ʜʽʚ ʘʟʦʪʫ, ʩʘʞʽ. ʄʽʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʪʽʣʴʢʠ ʟʘʙʨʫʜʥʶʻ ʧʦʚʽʪʨʷ 

ʧʨʦʜʫʢʪʘʤʠ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ, ʚʽʥ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʥʘʜʭʦʜʞʝʥʥʷ ʩʚʠʥʮʶ ʚ ʥʘ-

ʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [8].  
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ʋ ʤʽʩʪʘʭ ʽ ʩʝʣʠʱʘʭ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʚ ʋʢʨʘʾʥʽ ʱʦʨʦʢʫ ʥʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʙʣʠ-

ʟʴʢʦ 40 ʤʣʥ. ʤ
3
 ʩʤʽʪʪʷ, ʷʢʝ ʟʥʝʰʢʦʜʞʫʻʪʴʩʷ ʥʘ 771 ʤʽʩʴʢʦʤʫ ʟʚʘʣʠʱʽ, ʟ ʷʢʠʭ 

ʤʘʡʞʝ 80% ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʙʝʟ ʜʦʪʨʠʤʘʥʥʷ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʪʘ 4 ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʘʭ, 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʤʝʞʘʭ ʤʽʩʪʘ ɺʽʥʥʠʮʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʥʘʜ 400 ʪʠʩ. ʪ ʚʽʜʭʦʜʽʚ 

ʭʽʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚʽʜʚʘ-

ʣʠ ʧʦʟʘʙʘʣʘʥʩʦʚʦʾ ʫʨʘʥʦʚʦʾ ʨʫʜʠ. ʊʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʷʢ 

ʧʨʘʚʠʣʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ, ʜʝ ʚʽʜʩʫʪʥʽ ʟʘʚʦʜʠ ʟ ʾʭ ʧʝʨʝʨʦʙʢʠ ï ʍʤʝʣʴʥʠʮʴʢʠʡ, 

ʉʫʤʠ, ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ɺʽʥʥʠʮʷ ʪʘ ʽʥʰʽ [5; 10]. 

ʅʘʡʛʽʨʰʝ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ ʚʠʛʣʷʜʘʻ ʩʠʪʫʘʮʽʷ ʟ ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ: ʫ 14 ʤʽ-

ʩʪʘʭ ʋʢʨʘʾʥʠ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʝʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ ɼʦʥʙʘʩʫ ʽ ʘʥʝʢʩʦʚʘʥʦ-

ʛʦ ʂʨʠʤʫ) ʨʽʚʝʥʴ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʠʡ ʫ 2,7-4,3 ʨʘʟʠ. ʆʩʦʙʣʠʚʦ 

ʚʠʩʦʢʽ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʋ ʟʘʭʽʜʥʠʭ ʪʘ 

ʧʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʝʥʽ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʚʤʽʩʪʫ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ. 

ʆʩʦʙʣʠʚʦ ʚʠʩʦʢʽ ʧʝʨʝʚʠʱʝʥʥʷ ʫ ʂʠʻʚʽ, ɺʽʥʥʠʮʽ, ɾʠʪʦʤʠʨʽ, ʏʝʨʥʛ̔ʦʚʽ [8]. 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʨʝʡ-

ʪʠʥʛ ʥʘʡʙʨʫʜʥʽʰʠʭ ʤʽʩʪ ʜʝʨʞʘʚʠ. ɿʘ ʦʜʠʥʠʮʶ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩ-

ʪʠʤʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʚʽʪʨʷ, ʚ ʷʢʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʚʩʝ ʱʝ ʥʝ ʧʝʨʝʚʠʱʝʥʘ, ʽ ʥʝ ʧʦʚʠʥʥʘ ʩʠʣʴʥʦ ʰʢʦʜʠʪʠ ʟʜʦʨʦʚôʶ. ɿʛʽʜʥʦ ʮʴʦʛʦ 

ʨʝʡʪʠʥʛʫ, ʥʘʡʙʨʫʜʥʽʰʠʤ ʤʽʩʪʦʤ ʋʢʨʘʾʥʠ ʩʪʘʣʦ ɼʥʽʧʨʦ, ʜʝ ʨʽʚʝʥʴ ʬʦʨʤʘʣʴʜʝʛʽʜʫ 

ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ 4,3 ʨʘʟʠ, ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ï ʤʘʡʞʝ ʚʪʨʠʯʽ, 

ʘ ʧʠʣʫ ï ʚ 2,4 ʨʘʟʠ. 

ɼʨʫʛʝ ʤʽʩʮʝ ʟʘʡʥʷʣʦ ʤʽʩʪʦ ʂʘʤôʷʥʩʴʢʝ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʬʝʥʦʣʫ, ʘʤʽʘʢʫ, ʯʘʜʥʦʛʦ ʛʘʟʫ ʽ ʧʠʣʫ.  

ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʮʽ ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ï ʆʜʝʩʘ. ʂʨʽʤ ʬʦʨʤʘ-

ʣʴʜʝʛʽʜʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʪʫʪ ʫ 3,7 ʨʘʟʠ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ, ʚ ʧʦʚʽʪʨʷ 

ʤʽʩʪʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʘʞʽ, ʬʝʥʦʣʫ ʽ ʬʪʦʨʦʚʦʜʥʶ, ʷʢʠʡ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ ʫʪʚʦʨʶʻ ʧʣʘʚʠʢʦʚʫ ʢʠʩʣʦʪʫ, ʱʦ ʨʦʟôʾʜʘʻ ʩʢʣʦ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʨʝʡʪʠʥʛʫ ʥʘʡʟʘʙʨʫʜʥʝʥʽʰʠʭ ʤʽʩʪ ʧʦʪʨʘʧʠʣʠ ʉʣʦʚôʷʥʩʴʢ, 

ʂʨʘʤʘʪʦʨʩʴʢ, ʍʝʨʩʦʥ, ʃʠʩʠʯʘʥʩʴʢ, ʄʠʢʦʣʘʾʚ, ʃʫʮʴʢ, ʂʨʠʚʠʡ ʈʽʛ, ʄʘʨʽʫʧʦʣʴ, 

ʂʠʾʚ, ʈʫʙʽʞʥʝ, ɿʘʧʦʨʽʞʞʷ ʪʘ ʋʞʛʦʨʦʜ [10]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʡʤʝʥʰ ʟʘʙʨʫʜʥʝʥʠʤʠ ʤʽʩʪʘʤʠ ʋʢʨʘʾʥʠ ʚʚʘʞʘʶʪʴʩʷ ʃʴʚʽʚ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʊʝʨʥʦʧʽʣʴ, ʉʫʤʠ ʪʘ ʍʤʝʣʴʥʠʮʴʢʠʡ. 

ʗʢʱʦ ʞ ʛʦʚʦʨʠʪʠ ʧʨʦ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʪʦ ʣʠʰʝ ʯʦʪʠʨʠ ʦʙ-

ʣʘʩʪʽ ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ (ʚʨʘʭʦʚʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ, ʚʦʜʠ ʪʘ ˇʨʫʥʪʽʚ) ï ʏʝʨʥʽʚʝʮʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ ʪʘ ʊʝʨʥʦ-

ʧʽʣʴʩʴʢʘ. ʆʙʣʘʩʪʷʤʠ ʟ ʥʘʡʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ɼʦʥʝʮʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ɼʥʽʧ-

ʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ ʪʘ ʏʝʨʢʘʩʴʢʘ. 
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ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʫʨʙʘʥʽʟʘʮʽʷ ʤʘʻ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʩʴʢʝ ʩʫʩʧʽ-

ʣʴʩʪʚʦ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʩʪʦʨʦʥʠ, ʤʽʩʪʦ ʥʘʜʘʻ ʣʶʜʠʥʽ ʥʠʟʢʫ ʩʫʩʧʽʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʧʝʨʝʚʘʛ, ʟ ʽʥʰʦʾ ï ʫʨʙʘʥʽʟʘʮʽʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʝʨʝʥʘʩʝʣʝʥʥʷʤ 

ʪʝʨʠʪʦʨʽʾ, ʟʙʽʣʴʰʝʥʥʷʤ ʥʝʛʘʪʠʚʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʷʚʠʱ ʪʦʱʦ. ʉʘʤʝ ʪʦʤʫ ʧʦʜʘʣʴ-

ʰʠʡ ʨʦʟʚʠʪʦʢ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʪʝʨʠʪʦʨʽʾ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫ-

ʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʚʠʱʝʚʢʘʟʘʥʠʭ ʬʘʢʪʦʨʽʚ. 
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Summary 

Poruchynsky V.I., Poruchynska I.V., Slashchyk A.M. Overview of the Main 

Environmental Threats of the Urbanized Environment of Ukraine's Regions.  

The question of urbanization as an object of socio-economic research is considered. The 

basic lines and displays of urbanization are outlined. The value of cities as centers of socio-

economic development is shown. The modern level of urbanization in Ukraine is analyzed, the fea-

tures of urbanization processes in the cut of regions are described. The most important advantages 

and lacks of urbanization, that is observed in the municipal spheres of public life, are distinguished. 

The intercommunication urbanization with an ecological situation in the regions of Ukraine is ana-

lyzed. The most muddy cities and regions in a country are indicated. 

Key words: urbanization, city, municipal development, ecological situation. 
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ʃɯʉʆʄɽʃɯʆʈɸʊʀɺʅɯ ɿɸʍʆɼʀ ɹʆʈʆʊʔɹʀ ɿ ɼɽʌʃʗʎɯɭʖ  

ɺ ʋʄʆɺɸʍ ʇɯɺʅɯʏʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʅɸ ʇʈʀʂʃɸɼɯ  

ɹɸʉɽʁʅʋ ʈɯʏʂʀ ʋɼɸʁ 

 

ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʤʝʭʘʥʽʟʤ ʾʾ ʜʽʾ ʪʘ ʚʧʣʠʚʫ ʥʘ ʧʽʜʩʪʠ-

ʣʘʶʯʫ ʧʦʚʝʨʭʥʶ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʥʝʶ ʚ ʤʝʞʘʭ ʧʣʘʢʦʨʥʠʭ ʪʝʨʠʪʦʨʽʾ, ʚʦʜʦʜʽʣʽʚ 

ʪʘ ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ ʚ ʫʤʦʚʘʭ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʇʽʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʥʘ ʧʨʠʢʣʘʜʽ 

ʙʘʩʝʡʥʫ ʨʽʢʠ ʋʜʘʡ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʤʽʱʝʥʥʷ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʠʜʫ ʪʘ ʚʠʢʦ-

ʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʨʦʟʪʘh ʫʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʥʦʩʥʦ ʥʘʧʨʷʤʫ ʧʘʥʫʶʯʠʭ ʚʽʪʨʽʚ. ʈʦʟʢʨʠʪʦ 

ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʧʠʣʦʚʠʭ (ʯʦʨʥʠʭ) ʙʫʨʴ. ʅʘʚʝʜʝʥʦ ʧʨʘʢʪʠʯʥʽ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʟʘʭʠʩ-

ʥʠʭ ʥʘʩʘʜʞʝʥʴ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʜʝʬʣʷʮʽʻʶ ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ. ʈʦʟʛʣʥ̫ʫʪʦ ʨʦʣʴ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ ʜʝʨʝʚ ʪʘ ʾʭ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʚ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷʭ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ. 

ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠ ʚʝʜʝʥʥʽ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʥʘʚʦʜʠʪʴʩʷ ʨʷʜ ʟʘʛʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ, ʧʠʣʦʚʽ (ʯʦʨʥʽ) ʙʫʨʽ, ʚʽʪʨʦʟʘʭʠʩʥʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ, ʰʢʽʜ-

ʣʠʚʘ ʜʽʷ ʚʽʪʨʫ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʽʪʨʦʚʘ ʝʨʦʟʽʷ (ʜʝʬʣʷʮʽʷ) ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʠʩʪʫʧʘʻ 

ʷʢ ʩʫʧʫʪʥʽʡ ʬʘʢʪʦʨ ʧʽʜ ʯʘʩ ʧʨʦʷʚʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʦʥʘ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʷʢ ʮʽʣʢʦʤ ʩʘʤʦʩʪʽʡʥʠʡ ʝʢʟʦʛʝʥʥʠʡ ʨʝʣʴʻʬʦʫʪʚʦʨʶʶʯʠʡ ʧʨʦʮʝʩ, ʦʭʦʧʣʶʶʯʠ 

ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ. ʅʘʡʙʽʣʴʰʦʾ ʟʘʛʨʦʟʠ ʾʾ ʧʨʦʷʚ ʩʪʘʥʦʚʠʪʴ ʜʣʷ 

ʚʽʜʢʨʠʪʠʭ ʧʨʦʩʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʩʪʝʧʦʚʠʭ. ɯʥʪʝʥʩʠʚʥʝ ʨʦʟʦʨʶʚʘʥʥʷ ʟʝʤʝʣʴ, ʤʘʣʘ 

ʟʘʣʽʩʥʝʥʽʩʪʴ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʝ ʚʽʪʨʦ-

ʚʦʾ ʝʨʦʟʽʾ, ʘ ʽ ʪʘʢʦʛʦ ʷʚʠʱʘ ʷʢ ʧʠʣʦʚʽ (ʯʦʨʥʽ) ʙʫʨʽ. ɸʢʪʠʚʥʽʩʪʴ ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦ-

ʮʝʩʽʚ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʟʝʤʣʷʭ ʟʜʝʙʽʣʴʰʦʛʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʟʚʝʜʝʥ-

ʥʷʤ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʚʝʜʝʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʙʽʪ ʪʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʜʝʬʣʷʮʽʷ ʪʘʢʦʞ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʤʝʞʘʭ 

ʃʽʩʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʝ ʧʠʪʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʧʣʦʱ ˇʨʫʥʪʽʚ ʟ 

ʣʝʛʢʠʤ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʧʦʣʽʩʴʢʠʤ ʟʝʤʣʷʤ ʪʘ ʧʽʚʥʽʯʥʽʡ ʯʘʩ-

ʪʠʥʽ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʽ ʤʝʣʽʦʨʦʚʘʥʠʤ ʟʝʤʣʷʤ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʧʦʟʙʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʠʡ ʰʣʷʭ ʚʽʪʨʘʤ, 

ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʚʽʪʨʦʤ ʽ ˇʨʫʥʪʦʤ. ɹʽʣʴʰʘ ʯʘʩʪʠ-
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ʥʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘʧʣʘʚʠ ʧʽʩʣʷ ʦʩʫʰʫʚʘʥʥʷ ʽ ʨʦʟʦʨʶʚʘʥʥʷ ʩʪʘʻ ʥʝʩʪʽʡʢʦʶ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʝʬʣʷʮʽʾ [2].  

ʋ ʙʦʨʦʪʴʙʽ ʟ ʚʽʪʨʦʚʦʶ ʝʨʦʟʽʻʶ ˇʨʫʥʪʫ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʷʚʣʷʶʪʴʩʷ ʧʦʣʝ-

ʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʽ ʥʘʩʘʜʞʝʥʥʷ ʚʟʜʦʚʞ ʢʘʥʘʣʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʣʽʩʦʩʤʫʛʠ, ʥʘʩʘ-

ʜʞʝʥʥʽ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʦʞ 

ʧʨʦʪʠʜʝʬʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ, ʱʦ ʱʝ ʙʽʣʴʰʝ 

ʧʦʩʠʣʶʻ ʾʭ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ. 

ʇʦʢʘʟʦʚʠʤ ʫ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʟʘʭʦʜʠ ʟʜʽʡʩʥʝʥʽ ʚ ʙʘʩʝʡʥʽ ʨ. ʋʜʘʡ ʧʽʜ ʯʘʩ ʙʫʜʽ-

ʚʥʠʮʪʚʘ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚ 1976-1995 ʨʦʢʘʭ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʧʠ-

ʣʦʚʠʭ ʙʫʨʴ, ʨʦʟʛʣʷʥʫʪʠ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʪʘ ʘʩʧʝʢʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʴ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʘʩʝʡʥ ʨʽʯʢʠ ʋʜʘʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʚʥʽʩʪʶ 

ʚ ʤʝʞʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʥʠʟʦʚʠʥʠ, ʚ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ. ʃʽʚʦʙʝʨʝʞʞʷ ʙʘʩʝʡʥʫ ʽ 

ʧʦʥʠʟʟʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʜʦʩʠʪʴ ʛʫʩʪʦ ʧʦʨʽʟʘʥʫ ʜʦ-

ʣʠʥʘʤʠ ʨʽʢ, ʙʘʣʦʢ ʪʘ ʷʨʽʚ ʪʝʨʠʪʦʨʽʶ ʨʦʟʪʘʰʦʚʘʥʫ ʥʘ ʇʦʣʪʘʚʩʴʢʦʤʫ ʣʝʩʦʚʦʤʫ 

ʧʣʘʪʦ ʪʘ ʡʦʛʦ ʚʽʜʨʦʛʘʭ. ʇʨʘʚʦʙʝʨʝʞʥʘ ʯʘʩʪʠʥʘ ʙʘʩʝʡʥʫ ʤʘʻ ʨʽʚʥʠʥʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʦʚʝʨʭʥʽ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʫ ʚʝʨʭʥʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ ʤʽʞ ʨʽʢʘʤʠ ʇʝ-

ʨʝʚʽʜ (ʧʨʘʚʘ ʧʨʠʪʦʢʘ) ʪʘ ʋʜʘʡ ʚ ʤʝʞʘʭ ʯʝʪʚʝʨʪʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʨ. ɼʥʽʧʨʦ. 

ʄʝʞʠʨʽʯʯʷ ʨʽʢ ʇʝʨʝʚʦʜʫ ʪʘ ʋʜʘʶ ʷʚʣʷʻ ʩʦʙʦʶ ʟʜʝʙʽʣʴʰʦʛʦ ʧʣʦʩʢʫ, ʧʣʘʢʦʨʥʫ 

ʧʦʚʝʨʭʥʶ ʟʽ ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨ, ʷʢʽ ʯʘʩʪʦ 

ʚʠʩʪʫʧʘʶʪʴ ʟʘ ʫʤʦʚ ʥʠʟʴʢʦʾ ʜʨʝʥʦʚʘʥʦʩʪʽ ʪʘ ʥʝʟʥʘʯʥʦʛʦ ʧʦʭʠʣʫ ʪʝʨʠʪʦʨʽʾ ʷʢ ʤʽ-

ʩʮʝʚʽ ʙʘʟʠʩʠ ʝʨʦʟʽʾ. ɻʦʣʦʚʥʫ ʥʝʙʝʟʧʝʢʫ ʪʫʪ ʩʪʘʥʦʚʠʪʴ ʨʦʟʚʠʪʦʢ ʝʦʣʦʚʦ-

ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [2]. 

ɼʽʷ ʚʽʪʨʫ ʥʘ ˇʨʫʥʪ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʩʦʨʪʫʚʘʥʥʽ ʡʦʛʦ ʤʝʭʘʥʽʯʥʠʭ ʯʘʩʪʠʥʦʢ. ɺʥʘ-

ʩʣʽʜʦʢ ʜʝʬʣʷʮʽʾ ʚʠʥʦʩʷʪʴʩʷ ʜʨʽʙʥʽ ʝʨʦʟʽʡʥʽ ʬʨʘʢʮʽʾ, ʘ ʚʝʣʠʢʽ ʟʘʣʠʰʘʶʪʴʩʷ, ʨʦʙʣʷ-

ʯʠ ʧʦʚʝʨʭʥʶ ʪʘʢʠʭ ˇʨʫʥʪʽʚ ʙʽʣʴʰ ʙʨʠʣʠʩʪʦʶ. ʇʦʩʪʫʧʦʚʦ ʨʫʡʥʫʻʪʴʩʷ ʚʝʩʴ ʦʨʥʠʡ 

ʰʘʨ, ʚʠʜʫʚʘʶʪʴʩʷ ʪʦʥʢʽ, ʥʘʡʙʽʣʴʰ ʨʦʜʶʯʽ ʯʘʩʪʠʥʢʠ, ʟʤʽʥʶʶʪʴʩʷ ʚʦʜʥʦ-ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʪʨʦʚʠʡ ʝʣʶʚʽʡ ʟ ʢʨʫʧʥʦʛʦ ʧʽʩʢʫ, ʱʝʙʝʥʶ, ʛʘʣʴʢʠ. 

ɺʽʪʨʦʚʽ ʥʘʥʦʩʠ ʚ ʨʘʡʦʥʽ ʜʝʬʣʷʮʽʾ ʣʝʛʢʠʭ ʟʘ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʽʚ ʧʦ-

ʛʽʨʰʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʦʭʦʚʘʥʠʭ ʧʽʜ ʥʠʤʠ ˇʨʫʥʪʽʚ ʨʦʙʣʷʯʠ 

ʾʭ ʤʘʣʦʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʮʽʣʦʛʦ ʨʷʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [1].  

ɻʦʣʦʚʥʘ ʥʝʙʝʟʧʝʢʘ ʯʦʨʥʠʭ ʙʫʨʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʩʫʭʠʡ ʚʽ-

ʪʝʨ ʨʦʟôʾʜʘʶʯʠ ʟʦʨʘʥʫ ʧʦʚʝʨʭʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʚʠʜʫʚʘʻ ʽ ʧʝʨʝ-

ʤʽʱʫʻ ʚʠʩʫʰʝʥʽ ʯʘʩʪʠʥʢʠ ˇʨʫʥʪʫ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʜʦ ʟʫʩʪʨʽʯʽ ʟ ʧʝʨʝʧʦʥʘʤʠ ʙʽ-

ʣʷ ʷʢʠʭ ʟʘʪʨʠʤʘʥʽ ʯʘʩʪʦʯʢʠ ʫʪʚʦʨʶʶʪʴ ʚʽʜʢʣʘʜʠ ʟʜʫʪʦʛʦ ʜʨʽʙʥʦʟʝʤʫ, ʽʥʦʜʽ ʟʥʘ-

ʯʥʦʾ ʚʠʩʦʪʠ; ʧʠʣʫʚʘʪʽ ʞ ʯʘʩʪʠʥʢʠ ʧʽʜʭʦʧʣʶʶʪʴʩʷ ʚʽʪʨʦʤ ʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʜʘ-

ʣʝʢʽ ʚʽʜʩʪʘʥʽ. ʇʽʜ ʯʘʩ ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʜʫʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʫʭʽ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʽʛ-

ʨʽʪʽ ʪʝʧʣʠʤʠ ʚʽʪʨʘʤʠ, ʯʘʩʪʦʯʢʠ ˇʨʫʥʪʫ ʩʚʦʾʤʠ ʢʨʘʷʤʠ ʧʦʰʢʦʜʞʫʶʪʴ ʩʭʦʜʠ ʩʽʣʴ-
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ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʢʣʠʢʘʶʯʠ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʟʘʛʠʙʝʣʴ. ʇʠʣʦʚʽ 

ʙʫʨʽ ʚʠʥʦʩʷʯʠ ʜʨʽʙʥʦʟʝʤʫ ʟʙʽʜʥʶʶʪʴ ˇʨʫʥʪ ʽ ʟʥʠʞʫʶʪʴ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʪʠʩʪʦʷʥʥʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʝʦʣʦʚʦ-ʜʝʬʣʷʮʽʡʥʠʤ 

ʧʨʦʮʝʩʘʤʠ ʻ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ. ʐʚʠʜʢʝ ʡʦʛʦ ʚʠʩʠʭʘʥʥʷ ʧʽʩʣʷ 

ʜʦʱʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʫʰʣʠʚʽʩʪʴ ʢʣʽʤʘʪʫ (ʟʦʢʨʝʤʘ ʽ ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ ʋʢʨʘʾʥʠ) ʩʧʨʠ-

ʷʶʪʴ ʡʦʛʦ ʰʚʠʜʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʧʽʜ ʜʽʻʶ ʚʽʪʨʦʚʠʭ ʧʦʪʦʢʽʚ. 

ɯʥʰʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʨʠʡ ʟʥʠʞʫʻ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʧʨʦʪʠʜʽʷʪʠ ʚʠʜʫʚʘʥʥʶ ʻ 

ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʠʤʠ ʟʠʤʦʚʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʽ 

ʚʠʩʦʢʠʤʠ ʣʽʪʥʽʤʠ, ʱʦ ʪʝʞ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʚʽʪʨʫ (ʚʽʜʥʦʩʥʘ ʚʦʣʦ-

ʛʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʤʦʞʝ ʦʧʫʩʢʘʪʠʩʷ ʥʘʚʽʪʴ ʜʦ 11%). 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʪʘʢʦʞ ʽ ʚʣʘʩʥʝ ʯʘʩʪʽ ʡ ʩʠʣʴʥʽ ʚʽʪʨʠ, ʧʘʥʫʶ-

ʯʠʡ ʾʭ ʥʘʧʨʷʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʟʦʥʫ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʣʦʚʽ ʙʫʨʽ ʚʠʥʠ-

ʢʘʶʪʴ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 10-12 ʤ/ʩ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʾʭ ʧʨʦʷʚ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ 15-20 ʤ/ʩ [4].  

ʌʘʢʪʦʨʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʪʽʢʘʥʥʶ ʷʢ ʚʦʜʥʠʭ ʪʘʢ ʽ ʚʽʪʨʦ-

ʚʠʭ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʙʘʩʝʡʥʽ ʨ. ʋʜʘʡ ʻ: 

1) ʥʠʟʴʢʘ ʧʨʦʪʠʝʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʩʘʤʠʭ ˇʨʫʥʪʽʚ: ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ 

ʩʣʘʙʢʫ ʩʪʽʡʢʽʩʪʴ (ʧʨʠʙʣʠʟʥʦ 62,5% ʧʣʦʱʽ); 

2) ʚʠʩʦʢʘ ʦʩʚʦʻʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ï ʨʦʟʦʨʘʥʽʩʪʴ ʙʘʩʝʡʥʽʚ ʛʦʣʦʚʥʠʭ ʧʨʠʪʦʢ ʨ. 

ʋʜʘʡ ʜʦʭʦʜʠʪʴ ʜʦ 7587%, ʱʦ ʥʘ 5,2-17,2% ʚʠʱʝ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

(ʣʠʰʝ ʜʣʷ ʜʚʦʭ ʟ ʥʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 55,4-43,9%); 

3) ʥʠʟʴʢʘ ʟʘʣʽʩʥʝʥʽʩʪʴ ʙʘʩʝʡʥʫ ï 6%; 

4) ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʥʝʭʪʫʚʘʥ-

ʥʽ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ˇʨʫʥʪʦʟʘʭʠʩʥʠʤʠ ʩʽʚʦʟʤʽʥʘʤʠ, ʩʧʨʦʱʝʥʥʽ ʩʘʤʠʭ ʩʽʚʦʟʤʽʥ, ʧʦ-

ʷʚʦʁ ʪʝʥʜʝʥʮʽʾ ʜʦ ʤʦʥʦʢʫʣʴʪʫʨʠʟʘʮʽʾ, ʦʨʘʥʮʽ ʚʟʜʦʚʞ ʩʭʠʣʽʚ ʪʦʱʦ [2]. 

ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ʚ ʙʘʩʝʡʥʽ ʨ. ʋʜʘʡ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʷʜ ʟʘ-

ʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʟʜʽʡʩʥʝʥʦ ʥʘʩʘʜʞʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷ-

ʥʢʘʭ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʣʦʱʫ. ʃʽʩʦʚʽ ʩʤʫʛʠ ʥʘ ʧʣʘʢʦʨʥʠʭ ʟʝʤʣʷʭ ʤʝʞʠʨʽʯʯʷ 

ʇʝʨʝʚʽʜ ï ʋʜʘʡ ʽ ʥʘ ʰʠʨʦʢʠʭ ʚʦʜʦʜʽʣʘʭ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ʨ. ʋʜʘʡ 

ʦʜʥʦʯʘʩʥʦ ʟ ˇʨʫʥʪʦʟʘʭʠʩʥʦʶ ʬʫʥʢʮʽʻʶ ʤʘʶʪʴ ʢʣʽʤʘʪʦʧʦʢʨʘʱʫʶʯʝ ʟʥʘʯʝʥʥʷ: 

ʚʣʽʪʢʫ ʟʘʭʠʱʘʶʪʴ ʧʦʩʽʚʠ ʚʽʜ ʩʫʭʦʚʽʾʚ, ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʟʘʭʠʱʘʶʪʴ ʩʥʽʛʦʚʠʡ ʧʦ-

ʢʨʠʚ ʚʽʜ ʟʜʫʚʘʥʥʷ ʥʘ ʧʽʜʚʽʪʨʷʥʽ ʯʘʩʪʠʥʠ ʩʭʠʣʽʚ ʪʘ ʜʦ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʾ ʤʝʨʝʞʽ, ʘ 

ʚʝʩʥʦʶ ï ʚʽʜ ʭʦʣʦʜʥʠʭ ʚʽʪʨʽʚ; ʧʦʩʣʘʙʣʶʶʯʠ ʩʠʣʫ ʚʽʪʨʫ, ʚʦʥʠ ʟʘʧʦʙʽʛʘʶʪʴ ʥʝ-

ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʟ ˇʨʫʥʪʫ, ʧʽʜʚʠʱʫʶʪʴ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ ʚ ʧʨʠ-

ʟʝʤʥʦʤʫ ʰʘʨʽ ʧʦʚʽʪʨʷ. ʆʩʪʘʥʥʻ ʧʦʩʣʘʙʣʶʻ ʘʪʤʦʩʬʝʨʥʽ ʪʘ ˇʨʫʥʪʦʚʽ ʧʦʩʫʭʠ ʚ ʙʝʟ-

ʜʦʱʦʚʽ ʧʝʨʽʦʜʠ, ʢʦʪʨʽ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʚʨʦʞʘʡʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʙʘʩʝʡʥʫ ʨʽʢ ʋʜʘʡ 

ʪʘ ʇʝʨʝʚʽʜ, ʧʦʚôʷʟʫʻ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʦʜʦʜʽʣʘʭ ʩʤʫʛʠ ʟ ʧʨʦʪʠʝʨʦʟʽʡʥʠʤʠ ʟʘʭʦ-

ʜʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʧʨʦʷʚʦʤ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʪʦʙʪʦ ʣʽʩʦʩʤʫʛʠ ʤʘ-
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ʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘʩʘʜʞʝʥʥʷ ʚʟʜʦʚʞ ʢʘʥʘʣʽʚ ʪʘʢʦʞ ʨʽʟʢʦ ʟʤʝʥ-

ʰʫʶʪʴ ʨʦʟʚʠʪʦʢ ʙʫʨôʷʥʽʚ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʾʭ ʟʘʤʫʣʶʚʘʥʥʶ ʽ ʨʫʡʥʫʚʘʥʥʶ.  

 ʅʘʧʨʷʤ ʦʩʥʦʚʥʠʭ ʩʤʫʛ ʦʨʽʻʥʪʫʶʪʴ ʧʦ ʩʫʭʦʚʽʡʥʠʤ ʚʽʪʨʘʤ ʯʠ ʚʽʪʨʘʤ, ʢʦʪʨʽ 

ʚʠʢʣʠʢʘʶʪʴ ʧʠʣʦʚʽ ʙʫʨʽ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟ ʥʠʭ ʘʙʦ 

ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʝ ʙʽʣʴʰʝ 30Á. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʝʬʝʢʪʠʚʥʘ ʟʦʥʘ ʜʽʾ ʣʽʩʦʩʤʫʛʠ 

ʩʢʣʘʜʘʻ 20-25ʅ (ʜʝ ʅ ï ʚʠʩʦʪʘ ʜʝʨʝʚ), ʣʽʩʦʩʤʫʛʠ ʟʘʢʣʘʜʝʥʦ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʦʢʦʥ-

ʪʫʨʶʚʘʣʠ ʜʽʣʷʥʢʠ ʧʣʦʱʝʶ ʜʦ 120 ʛʘ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʙʫʜʝ ʧʨʠʙ-

ʣʠʟʥʦ 0,7ʭ1,5 ʢʤ. ɺʦʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʟʜʦʚʞ ʢʘʥʘʣʽʚ, ʚʧʦʧʝʨʝʢ 

ʧʘʥʫʶʯʠʭ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʽʪʨʽʚ. ʐʠʨʠʥʘ ʣʽʩʦʩʤʫʛ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʧʽʚ-

ʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ï 10 ʤ (4 ʨʷʜʠ), ʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ï 7,5 ʤ (3 ʨʷʜʠ). ɺʽʪʨʦʟʘʭʠʩʥʽ 

ʬʫʥʢʮʽʾ ʩʤʫʛ ʮʽʣʢʦʤ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 10-20 ʤ ʾʭ ʰʠʨʠʥʦʶ, ʦʜʥʘʢ ʥʘ ʧʣʦʱʘʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʘʟʥʘʚʘʪʠ ʚʧʣʠʚʫ ʯʦʨʥʠʭ ʙʫʨʴ ʰʠʨʠʥʫ ʚʘʨʪʦ ʟʙʽʣʴʰʫʚʘʪʠ ʜʦ 30-40 ʤ. 

ʇʽʜʙʽʨ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʟʜʽʡʩʥʝʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʥʘʩʘʜʞʝʥʴ ʩʢʣʘʜʘʻ 512 ʛʘ.  

ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʚʨʘʭʦʚʫʶʯʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʟʘʩʪʦʩʦʚʘʥʦ 6 

ʩʭʝʤ ʟʘʭʠʩʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ [3] (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʃʽʩʦʟʘʭʠʩʥʽ ʩʤʫʛʠ ʙʘʩʝʡʥʫ ʨ. ʋʜʘʡ 

 ʈʦʟʤʽʱʝʥʥʷ ʥʘ ˇʨʫʥʪʘʭ ɺʠʜʦʚʠʡ ʩʢʣʘʜ 
ʐʠʨʠʥʘ 

ʤʽʞʨʷʜʴ, ʤ 

ɺʽʜʩʪʘʥʴ ʤʽʞ 

ʜʝʨʝʚʘʤʠ, ʤ 

ʉʭʝʤʘ 

ˉ 1 
ʊʦʨʬôʷʥʠʢʠ ʥʠʟʦʚʠʥʥʽ ʊʦʧʦʣʷ 4 3 

ʉʭʝʤʘ 

ˉ 2 

ʊʦʨʬôʷʥʠʢʠ ʤʘʣʦʧʦʪʫʞʥʽ, ʪʦʨʬôʷʥʦ-

ʙʦʣʦʪʥʽ, ʪʦʨʬôʷʥʠʩʪʦ-ʙʦʣʦʪʥʽ 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ, 

ʙʝʨʝʟʘ ʙʦʨʦʜʘʚʯʘ-

ʩʪʘ 

2,5 0,7 

ʉʭʝʤʘ 

ˉ 3 

ɼʝʨʥʦʚʦ-ʣʫʯʥʽ, ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʽ ʩʫʧʽʱʘʥʽ, ʛʣʠʥʠʩʪʦ-

ʧʽʱʘʥʽ 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 2,5 0,7 

ʉʭʝʤʘ 

ˉ 4 

ʃʫʯʥʽ ʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʩʫʧʽʱʘʥʦʛʦ ʽ 

ʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ɼʫʙ ʯʝʨʝʰʯʘʪʠʡ, 

ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, 

ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ 

2,5 0,7 

ʉʭʝʤʘ 

ˉ 5 

ʃʫʯʥʽ ʪʘ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʩʫʧʽʱʘʥʦʛʦ ʽ 

ʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ 
ɺôʷʟ 2,5 0,7 

ʉʭʝʤʘ 

ˉ 6 

ʃʫʯʥʽ ʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʩʫʧʽʱʘʥʦʛʦ ʽ 

ʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ 
ʊʦʧʦʣʷ ʯʦʨʥʘ 4 3 

 

ʉʭʝʤʠ ˉ 1, 5, 6 ʻ ʜʚʦʨʷʜʥʠʤʠ, ʩʭʝʤʘ ˉ 3 ï ʪʨʠʨʷʜʥʘ, ʘ ʩʭʝʤʠ ʩʤʫʛ ˉ 2 ʪʘ 

4 ʚʢʣʶʯʘʶʪʴ ʧʦ ʯʦʪʠʨʠ ʨʷʜʠ ʜʝʨʝʚ. ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʚʥʫʪʨʽʰ-

ʥʽʭ ʨʷʜʘʭ, ʟʦʚʥʽʰʥʽ ʚʢʣʶʯʘʶʪʴ ʙʝʨʝʟʫ ʙʦʨʦʜʘʚʯʘʩʪʫ. ʉʭʝʤʘ ˉ 4 ʻ ʥʘʡʙʽʣʴʰ ʥʘ-

ʩʠʯʝʥʦʶ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʜʝʨʝʚ. ɻʦʣʦʚʥʫ ʨʦʣʴ ʪʫʪ ʚʽʜʽʛʨʘʻ ʜʫʙ, ʚʽʥ ʨʦʟʪʘʰʦʚʫ-

ʻʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʭ ʨʷʜʘʭ ï ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ. ʃʠʧʘ ʪʘ ʷʩʝʥ ʨʦʟʪʘʰʦʚʫʶʪʩɹʷ 

ʚ ʧʝʨʰʦʤʫ ʪʘ ʯʝʪʚʝʨʪʦʤʫ ʨʷʜʽ, ʚʠʩʘʜʢʘ ʜʝʨʝʚ ʟʜʽʡʩʥʝʥʘ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʜʘʥʠʭ 

ʧʦʨʽʜ ʤʽʞ ʩʦʙʦʶ. ɼʫʙ ʯʝʨʝʰʯʘʪʠʡ ʧʦ ʨʦʩʪʫ ʚʛʦʨʫ ʚʠʧʝʨʝʜʞʘʻ ʽʥʰʽ ʜʝʨʝʚʘ, ʤʘʣʦ 
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ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʰʢʽʜʥʠʢʽʚ, ʜʦʙʨʝ ʧʣʦʜʦʥʦʩʠʪʴ, ʧʨʠʡʥʷʪʥʦ ʚʽʜʪʚʦʨʶʻʪʴʩʷ. 

ʗʩʝʥ ʻ ʛʘʨʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʜʫʙʘ, ʫʪʚʦʨʶʶʯʠ ʟ ʜʫʙʦʤ ʚʝʨʭʥʽʡ ʷʨʫʩ, ʦʜʥʘʢ ʧʽʜʜʘ-

ʻʪʴʩʷ ʟʥʘʯʥʦʤʫ ʚʧʣʠʚʫ ʰʢʽʜʥʠʢʽʚ, ʪʦʤʫ ʤʘʻ ʙʽʣʴʰ ʦʙʤʝʞʝʥʝ ʧʦʰʠʨʝʥʥʷ. ʃʠʧʘ 

ʜʨʽʙʥʦʣʠʩʪʘ ʜʘʻ ʟʜʦʨʦʚʽ ʜʝʨʝʚʘ ʚʠʩʦʪʦʶ ʜʦ 4,5 ʤ, ʪʝʞ ʻ ʧʨʝʢʨʘʩʥʠʤ ʩʫʧʫʪʥʠʢʦʤ 

ʜʫʙʘ ʚ ʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛʘʭ. 

ʂʨʽʤ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʧʦ ʤʝʞʘʤ ʧʦʣʽʚ ʩʽʚʦʟʤʽʥ ʽ 

ʚʟʜʦʚʞ ʢʘʥʘʣʽʚ, ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʽʶʚʘʥʥʷ ʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ʪʘʢʦʞ ʧʨʦʚʝ-

ʜʝʥʦ ʟʘʣʽʩʥʝʥʥʷ ʜʨʽʙʥʠʭ ʜʽʣʷʥʦʢ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʽʚ ʧʽʱʘʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟ ʜʫʞʝ ʥʠʟʴʢʦʶ ʨʦʜʶʯʽʩʪʶ, ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. 1. ɽʦʣʦʚʦ-ʜʝʬʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʰʠ-

ʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʪʘ ʯʠʥʷʪʴ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʷʢ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʬʦʨʤ ʨʝʣʴʻ-

ʬʫ, ʪʘʢ ʽ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʫ ʥʝʙʝʟʧʝʢʫ ʜʘʥʽ 

ʧʨʦʮʝʩʠ ʩʪʘʥʦʚʣʷʪʴ ʥʘ ʧʽʚʜʥʽ ʽ ʚ ʮʝʥʪʨʽ ʜʝʨʞʘʚʠ ï ʚ ʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʩʪʝʧʦʚʽʡ ʯʘ-

ʩʪʠʥʘʭ, ʜʝ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʪʘʢʽ ʥʝʙʝʟʧʝʯʥʽ ʷʚʠʱʘ ʷʢ ʧʠʣʦʚʽ ʙʫʨʽ. 

2. ʌʘʢʪʦʨʘʤʠ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʨʫʡʥʽʚʥʫ ʜʽʶ ʚʽʪʨʫ ʻ: ʣʝʛʢʠʡ ʤʝʭʘʥʽʯʥʠʡ 

ʩʢʣʘʜ ˇʨʫʥʪ, ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʽʚ ʜʦ ʰʚʠʜʢʦʛʦ ʚʪʨʘʯʘʥʥʷ ʚʦʣʦʛʠ, ʧʦʩʫʰʣʠʚʽʩʪʴ ʩʘ-

ʤʦʛʦ ʢʣʽʤʘʪʫ, ʥʠʟʴʢʽ ʡ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦ-

ʚʽʪʨʷ ʪʘ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʚʠʩʦʢʘ ʨʦʟʦʨʶʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, ʥʠʟʴʢʘ ʟʘʣʽʩʥʝ-

ʥʽʩʪʴ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʟʥʘʯʥʽ ʧʣʦʱʽ ʨʽʣʣʽ ʚ 

ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʠʭ ʨʽʚʥʠʥʥʠʭ ʧʨʦʩʪʦʨʽʚ, ʥʘʜʤʽʨʥʠʡ ʚʠʧʘʩ ʭʫʜʦʙʠ), ʟʚʝʜʝʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

3. ʆʩʥʦʚʥʘ ʤʘʩʘ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʯʦʨʥʠʭ ʙʫʨʴ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʧʨʠʟʝʤʥʦʤʫ 

ʰʘʨʽ ʧʦʚʽʪʨʷ ʚʠʩʦʪʦʶ 30-50 ʩʤ, ʪʦʤʫ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʪʚʦʨʝʥʥʷ ʛʨʝ-

ʙʝʥʠʩʪʦʾ ʧʦʚʝʨʭʥʽ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʜʣʷ ʧʦʩʣʘʙʣʝʥʥʷ ʧʝʨʝʥʦʩʫ ʧʠʣʫʚʘʪʠʭ 

ʯʘʩʪʦʢ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʧʦʚʽʪʨʷ. 

4. ɺʠʨʽʰʘʣʴʥʘ ʨʦʣʴ ʚ ʙʦʨʦʪʴʙʽ ʟ ʚʽʪʨʦʚʦʶ ʝʨʦʟʽʻʶ ʥʘʣʝʞʠʪʴ ʣʽʩʦʟʘʭʠʩʥʠʤ 

ʩʤʫʛʘʤ ʪʘ ʪʨʘʚʦʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥʘʤ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ: ʟʷʙ-

ʣʝʚʘ ʦʨʘʥʢʘ, ʦʨʘʥʢʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʘʥʫʶʯʠʤ ʚʽʪʨʘʤ, ʙʦʨʦʥʫʚʘʥʥʷ, ʩʥʽʛʦʟʘ-

ʪʨʠʤʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʚʝʩʥʷʥʦ-ʧʦʩʽʚʥʠʭ 

ʨʦʙʽʪ. 

5. ʆʙʩʷʛ ʨʦʙʽʪ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʽʩʥʫʶʯʽʡ ʝʨʦʟʽʡʥʽʡ ʦʙʩʪʘʥʦʚʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʘʣʦ ʧʦʟʠʪʠ-

ʚʥʠʡ ʝʬʝʢʪ, ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʜʝʬʣʷʮʽʡʥʠʭ ʷʚʠʱ, ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʢʨʘʱʠʣʦ ʽ ʩʪʘʙʽʣʽʟʫʚʘʣʦ ʣʘʥʜʰʘʬʪ ʤʽʩʮʝʚʦʩʪʽ.  

2. ɺʽʪʨʦʚʘ ʝʨʦʟʽʷ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʩʪʘʥʦʚʠʪʴ ʧʦʤʽʪʥʦʾ ʟʘʛʨʦʟʠ ʚ ʙʘʩʝʡʥʽ ʨ. 

ʋʜʘʡ. ʊʝʨʠʪʦʨʽʾ ʦʭʦʧʣʝʥʽ ʥʝʶ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʠʩʷ. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʻ ʟʘ-

ʩʪʦʩʦʚʘʥʽ ʩʚʦʛʦ ʯʘʩʫ ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʥʠʭ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 
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Summary 

Slyuta V.B., Aleksa E.V., Malovichko Yu.O. Forest Melioration Measures of 

Deflation Control in the Conditions of the Northern Forest-Steppe Zone on the 

Example of the Udai River Basin. 

The peculiarities of wind erosion development, the mechanism of its action and influence on 

the underlying surface, methods and means of combating it within the upland territories, watershed 

divides and reclaimed lands in the conditions of the left bank part of the Northern Forest-Steppe 

Zone on the example of the Udai River Basin are investigated. The location of forest stands, de-

pending on its type and functional area, location in the area relative to the direction of the prevail-

ing winds are analyzed. Some aspects of the development of dust (black) storms are revealed. The 

practical schemes of location of protective forest stands for deflation control on reclaimed lands 

are given. The role of certain types of trees and its protective functions in forest stands and ar-

rangement in protective strips are considered. Attention is paid to the necessity of planning and or-

ganization of the territory in the course of agricultural work; a number of general recommenda-

tions aimed at preventing the development of deflationary processes and phenomena on agricultur-

al land are given. 

Key words: wind erosion, dust (black) storms, wind-sheltering forest stands, adverse effect of 

wind. 
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ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ɯɭʈɸʈʍɯʏʅʆɰ ʆʈɻɸʅɯɿʆɺɸʅʆʉʊɯ 

ʇʈʀʈʆɼʅʀʍ ʊɽʈʀʊʆʈɯɸʃʔʅʀʍ ʉʀʉʊɽʄ 

 

ʇʨʠʨʦʜʥʽ ʽʻʨʘʨʭʽʾ ʧʦʧʨʠ ʚʩʶ ʧʦʰʠʨʝʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʽ ʟʘʣʠʰʘʁ ʪʴʩʷ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ ʷʚʠʱʝʤ. ɺʦʜʥʦʯʘʩ ʩʫʯʘʩʥʘ ʥʘʫʢʘ ʧʨʠʡʰʣʘ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʙʫʜʴ-

ʷʢʘ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʥʠʢʣʘ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʤʝʪʦʜʦʤ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ, ʧʦʚʠʥʥʘ ʤʘʪʠ 

ʽʻʨʘʨʭʽʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨ̌ʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʘʪʨʠʙʫʪʘʭ, ʜʦ ʷʢʠʭ ʥʘ-
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ʣʝʞʘʪʴ: ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽʩʪʴ ʚʥʫʪʨʽʨʽʚʥʝʚʠʭ ʽ ʤʽʞʨʽʚʥʝʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʮʽʣʽʩ-

ʥʽʩʪʴ ʷʢ ʥʘ ʢʦʞʥʦʤʫ ʽʻʨʘʨʭʽʯʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʚ ʤʝʞʘʭ ʫʩʽʻʾ ʽʻʨʘʨʭʽʯʥʦʾ ʧʽʨʘʤʽʜʠ, ʥʘʷʚʥʽʩʪʴ 

ʝʤʝʨʜʞʝʥʪʥʦʾ ʷʢʦʩʪʽ ʷʢ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʚʩʽʻʾ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʽʻʨʘʨʭʽʯ-

ʥʠʭ ʨʽʚʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʷʢ ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʪʘʢ ʽ ʫ ʚʩʽʻʾ ʽʻ-

ʨʘʨʭʽʯʥʦʾ ʧʽʨʘʤʽʜʠ, ʥʘʷʚʥʽʩʪʴ ʛʦʣʦʚʥʦʾ (ʛʝʥʝʨʘʣʴʥʦʾ) ʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʮʽʣʝʡ ʪʦʙʪʦ ʙʫʜʴ-ʷʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʽʻʨʘʨʭʽʷ ï ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʩʠʩʪʝʤʥʝ ʫʪʚʦʨʝʥʥʷ. 

ɹʫʜʴ-ʷʢʘ ʧʨʠʨʦʜʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʽʻʨʘʨʭʽʷ ï ʮʽʣʽʩʥʽʩʪʴ, ʷʢʫ ʬʦʨʤʫʶʪʴ ʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʣʝʞʥʦʩʪʽ ʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʥʘʜʘʻ ʾʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʡ ʧʽ-

ʜʪʨʠʤʮʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʾʭʥʽʭ ʽʻʨʘʨʭʽʯʥʠʭ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʴ. ʊʘʢʘ ʚʥʫʪʨʽʰʥʷ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʽʻʨʘʨʭʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʫ-

ʻʪʴʩʷ ʾʭʥʴʦʶ ʟʦʚʥʽʰʥʴʦʶ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʶ ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʧʝʨʝʙʫʚʘʶʪʴ ʽʻʨʘʨʭʽʯʥʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʢʝʨʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʽʻʨʘʨʭʽʯʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʽʻʨʘʨʭʽʾ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽʻʨʘʨʭʽʯʥʦʾ 

ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʧʨʠ ʪʦʪʘʣʴʥʫ ʽʻʨʘʨʭʽʟʦʚʘʥʽʩʪʴ ʧʨʠʨʦʜʠ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘʢʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ-

ʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤʠ. ʇʨʠʯʠʥʠ ʮʴʦʛʦ ʧʝʨʝʙʫʚʘʶʪʴ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚ ʩʢʣʘʜʥʦ-

ʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʝʨʠʪʦʨʽʾ ʟ 

ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ (ʛʝʥʝʪʠʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʙʘʩʝʡʥʦʚʠʭ, ʩʪʨʽʯʢʦʚʠʭ ʪʦʱʦ), ʘ ʟ ʽʥ-

ʰʦʛʦ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʧʨʠʪʘʤʘʥʥʠʭ ʫʩʽʤ ʽʻʨʘʨʭʽʯʥʠʤ ʧʦ-

ʙʫʜʦʚʘʤ. ʊʦʤʫ ʟʘ ʤʝʪʫ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʟʢʨʠʪʪʷ ʛʦʣʦʚʥʠʭ ʟʘʣʝʞʥʦʩ-

ʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʝ ʽʩʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽʻʨʘʨʭʽʡ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʨʦʜʥʽ ʽʻʨʘʨʭʽʾ ʧʦʧʨʠ ʚʩʶ ʧʦʰʠʨʝʥʽʩʪʴ 

ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʷʚʥʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ ʷʚʠ-

ʱʝʤ. ʉʫʯʘʩʥʘ ʥʘʫʢʘ ʧʨʠʡʰʣʘ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʙʫʜʴ-ʷʢʘ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʚʠʥʠʢʣʘ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʤʝʪʦʜʦʤ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ, ʤʘʻ ʤʘʪʠ ʽʻʨʘʨʭʽʯʥʫ ʦʨʛʘ-

ʥʽʟʘʮʽʶ. ɼʽʡʩʥʦ, ʥʝ ʤʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʙʨʘʪʠ ʫʩʽ ʤʦʞʣʠʚʽ ʧʦʻʜʥʘʥʥʷ ʟ ʜʝʢʽ-

ʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʟʥʘʡʰʦʚʰʠ ʜʣʷ ʥʠʭ ʦʧʪʠʤʘʣʴʥʫ ʢʦʤʙʽʥʘʮʽʶ, ʧʨʠʨʦʜʘ ʪʠʨʘ-

ʞʫʻ ʾʾ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ï ʷʢ ʮʽʣʝ ʚ ʨʦʣʽ ʷʚʠʱʘ, ʷʢʝ ʤʦʞʥʘ ʮʽʣʢʦʤ ʧʦʚôʷʟʘʪʠ ʟ ʥʝʚʝ-

ʣʠʢʠʤ ʯʠʩʣʦʤ ʩʠʩʪʝʤ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʷʚʠʱ. ʊʘʢ ʚʠʥʠʢʘʻ 

ʽʻʨʘʨʭʽʷ. ʎʝ ʧʦʥʷʪʪʷ ʚʽʜʽʛʨʘʻ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ. ʌʘʢʪʠʯʥʦ ʢʦʞʥʘ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ, 

ʱʦ ʚʠʥʠʢʣʘ ʷʢ ʧʨʠʨʦʜʥʦ, ʪʘʢ ʽ ʩʪʚʦʨʝʥʘ ʣʶʜʠʥʦʶ, ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʦʨʛʘʥʽʟʦʚʘ-

ʥʦʶ, ʪʽʣʴʢʠ ʷʢʱʦ ʚʦʥʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʝʷʢʽʡ ʽʻʨʘʨʭʽʾ ʘʙʦ ʧʝʨʝʧʣʝʪʝʥʥʽ ʢʽʣʴʢʦʭ ʽʻ-

ʨʘʨʭʽʡ. ʖ.ʇ. ɹʦʙʠʣʴʦʚ [2] ʟʘʫʚʘʞʫʚʘʚ, ʱʦ ʥʘʤ ʥʝʚʽʜʦʤʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, 

ʚʣʘʰʪʦʚʘʥʽ ʽʥʘʢʰʝ. ʈʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʧʨʠʨʦʜʠ ʚʞʝ ʟʥʘʯʥʠʡ 

ʢʨʦʢ ʫ ʧʽʟʥʘʥʥʽ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʘ ʧʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʧʝʚʥʠʡ 

ʨʷʜ ʩʫʪʪʻʚʠʭ ʧʠʪʘʥʴ: 

ï ʜʣʷ ʯʦʛʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʤʝʭʘʥʽʟʤʫ ʧʨʠʨʦʜʠ ʷʚʠʱʝ ʽʻʨʘʨʭʽʯʥʦʩʪʽ? 

ï ʷʢʘ ʤʽʥʣʠʚʽʩʪʴ ʪʘʢʦʛʦ ʷʚʠʱʘ? 

ï ʷʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʥʪʨʦʣʶʶʪʴ ʾʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʩʪʽʡʢʽʩʪʴ? 

ï ʷʢ ʚʟʘʻʤʦʜʽʶʪʴ ʽʻʨʘʨʭʽʾ ʤʽʞ ʩʦʙʦʶ? 
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ʎʽ ʪʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ʚʠʥʠʢʘʶʪʴ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʠ-

ʨʦʜʥʠʯʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ ʾʭ ʚʩʝʙʽʯʥʠʡ ʨʦʟʛʣʷʜ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʽʻʨʘʨʭʽʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʟʘʚʞʜʠ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʧʝʚʥʽ ʢʨʠʪʝʨʽʾ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʙʦʨʫ. ʎʝ ʪʽ ʧʘʨʘʤʝʪʨʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʟʘ ʷʢʠʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʙʽʨ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ. ʌʘʢʪʠʯʥʦ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʙʦʨʦʤ çʬʽʣʴʪʨʽʚè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʽʜʙʠʨʘ-

ʪʠʤʫʪʴʩʷ (ʘʙʦ ʥʝ ʚʽʜʙʠʨʘʪʠʤʫʪʴʩʷ) ʷʢ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʚʦʥʘ ʩʘʤʘ ʚ 

ʮʽʣʦʤʫ, ʷʢʽ ʤʘʶʪʴ (ʘʙʦ ʥʝ ʤʘʶʪʴ) ʥʝʦʙʭʽʜʥʽ ʩʪʘʥʠ (ʷʢʦʩʪʽ) [9]. ʇʨʠ ʮʴʦʤʫ ʩʚʦʻ-

ʨʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ ʧʦʩʣʫʛʦʚʫʻ ʧʨʘʚʠʣʦ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ï ʦʙʠʨʘʶʯʠ 

ʢʨʠʪʝʨʽʡ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʠʢʦʥʫʚʘʣʘʩʴ ʪʘʢʘ ʫʤʦʚʘ: ʢʨʠʪʝʨʽʾ, ʱʦ ʾʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʥʠʞʯʦʛʦ ʨʽʚʥʷ, ʤʘʶʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, 

ʫʚôʷʟʫʚʘʪʠʩʷ ʟ ʢʨʠʪʝʨʽʷʤʠ, ʥʘ ʯʝʨʛʦʚʦʤʫ, ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʊʦʙʪʦ ʟʘ ʘʥʘʣʦ-

ʛʽʻʶ ʟ ʽʻʨʘʨʭʽ̒ ʶ ʮʽʣʝʡ ʤʘʻ ʙʫʪʠ ʚʪʨʠʤʘʥʘ ʽʻʨʘʨʭʽʷ ʢʨʠʪʝʨʽʾʚ ʾʭʥʴʦʛʦ ʜʦʩʷʛʥʝʥʥʷ 

[12]. ʊʘʢʠʤ ʯʠʥʦʤ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ï ʮʝ ʟʘʚʞʜʠ ʧʽʜʧʦʨʷʜʢʫʚʘʥ-

ʥʷ ʥʠʞʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʱʠʤ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʛʦʣʦʰʫʻ ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʙʫʜʦʚʠ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʨʦʜʥʠʭ ʫʪʚʦʨʝʥʴ ï ʥʘʷʚʥʽʩʪʴ ʤʥʦʞʠʥʠ ʝʣʝ-

ʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʠʞʯʦʛʦ ʨʽʚʥʷ ʝʣʝ-

ʤʝʥʪʘʤ ʚʠʱʦʛʦ ʨʽʚʥʷ [4]. 

ɯʻʨʘʨʭʽʯʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʯʘʩʪʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʽ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʪʘ ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʚʽʪʴ ʥʘ ʨʽʚʥʽ ʧʨʠʥʮʠʧʽʚ ʾʭʥʴʦʾ 

ʦʙʦʚôʷʟʢʦʚʦʾ ʧʨʠʚôʷʟʢʠ ʜʦ ʧʝʚʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʥʮʠʧ ʽʻʨʘʨʭʽʯ-

ʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʩʬʝʨʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥ-

ʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʩʬʝʨʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʨʽ-

ʟʥʽ ʽʻʨʘʨʭʽʯʥʽ ʨʽʚʥʽ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ [10]. ʎʝ ʻ ʚʠʟʥʘʥʥʷʤ ʟʥʘʯʥʦʾ ʦʨʛʘʥʽʟʫʚʘʣʴʥʦʾ 

ʨʦʣʽ ʝʬʝʢʪʫ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʛʝʦʧʨʦʩʪʦʨʫ ʪʘ ʡʦʛʦ ʚʩʶʜʥʦʩʪʽ. ʊʘʢ ʧʨʠʥʮʠʧ ʤʽʨʦʥʦ-

ʤʽʾ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʡ ʉ.ɺ. ʄʝʡʻʥʦʤ, ʟʘʩʚʽʜʯʫʻ, ʱʦ ʽʩʥʫʻ ʤʽʨʦʥʦʤʽʯʥʠʡ ʨʷʜ ʧʦʩ-

ʣʽʜʦʚʥʦʛʦ ʯʝʨʛʫʚʘʥʥʷ ʦʜʠʥʠʮʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʛʝʦʷʚʠʱ ʟʨʦʩʪʘʶʯʦʾ ʩʢʣʘʜʥʦʩʪʽ. ɺ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʮʝʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʣʝʤʝʥʪʘʤʠ, ʢʦʥʢʨʝʪʥʠʤʠ ʛʝʦʩʠʩʪʝ-

ʤʘʤʠ ʽ ʥʘʜʛʝʦʩʠʩʪʝʤʘʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦʛʦ ʬʘʢʪʫ ʽʻʨʘʨʭʽʯʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʙʫʜʴ-ʷʢʠʡ ʽʻ-

ʨʘʨʭʽʯʥʠʡ ʨʽʚʝʥʴ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ, ʫʩʢʣʘʜʥʶʚʘʪʠʩʷ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥʦʶ, ʝʥʝʨʛʽʻʶ, ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʽʥʰʠʤʠ ʨʽʚʥʷʤʠ [3]. ʊʦʙʪʦ ʚ ʙʫʜʴ-ʷʢʽʡ ʽʻ-

ʨʘʨʭʽʯʥʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʟʚôʷʟʫʶʯʦʶ ʣʘʥʢʦʶ (ʥʘʚʽʪʴ ʤʦʞʥʘ 

ʩʢʘʟʘʪʠ ʽʥʚʘʨʽʘʥʪʥʦ ʟʚôʷʟʫʶʯʦʶ) ʻ ʦʙʤʽʥ ʨʝʯʦʚʠʥʦʶ, ʝʥʝʨʛʽʻʶ ʪʘ ʽʥʬʦʨʤʘʮʽʻʶ 

ʤʽʞ ʽʻʨʘʨʭʽʯʥʠʤʠ ʨʽʚʥʷʤʠ, ʱʦ ʚʦʜʥʦʯʘʩ ʻ ʡ ʽʥʚʘʨʽʘʥʪʥʦʶ ʦʩʥʦʚʦʶ ʧʨʠʨʦʜʠ ʷʢ 

ʪʘʢʦʾ, ʦʩʢʽʣʴʢʠ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ʾʾ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʦʟʥʘʢ. ʎʝ ʜʦʙʨʝ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ 

ʚ ʧʨʠʥʮʠʧʽ ʽʻʨʘʨʭʽʯʥʦʩʪʽ, ʷʢʠʡ ʪʨʘʢʪʫʶʪʴ ʷʢ: 
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ï  ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ ʽʻʨʘʨʭʽʯʥʽ ʟʘ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ. ɹʫʜʴ-ʷʢʠʡ ʦʙôʻʢʪ ʩʪʘʻ 

ʝʣʝʤʝʥʪʦʤ ʦʙôʻʢʪʘ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʘʥʛʫ ʽ ʙʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʩʪʘʻ ʦʙôʻʢʪʦʤ, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʜʝʣʝʤʝʥʪʽʚ [8]; 

ï  ʩʠʩʪʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ, ʤʽʞ ʷʢʠ-

ʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʚʥʽ ʟʚôʷʟʢʠ [15]; 

ï  ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʘʟʫ çʧʦʨʷʜʢʫè, ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʾʾ 

ʞʦʨʩʪʢʫ ʦʥʪʦʣʦʛʽʶ, ʧʨʦʟʦʨʽʩʪʴ ʽ ʩʧʨʦʱʝʥʽʩʪʴ ʦʧʠʩʫ [11]. 

ʅʘʩʣʽʜʦʢ ʟ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʤʦʞʥʘ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʙʫʜʴ-ʷʢʘ 

ʩʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʯʽʪʢʦ çʚʧʠʩʘʥʘè ʫ ʩʚʦʻ ʥʘʚʢʦʣʠʰʥʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʽʻʨʘ-

ʨʭʽʯʥʦ-ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʚʠʢʦʥʫʻ ʪʽʣʴʢʠ ʾʡ ʧʨʠʪʘʤʘʥʥʫ ʬʫʥʢʮʽʶ, 

ʦʨʛʘʥʽʟʦʚʘʥʫ ʡ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʮʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʰʣʷʭʦʤ ʦʙʤʝʞʝʥʴ ʫ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʻ ʣʘʥʜʰʘʬʪʥʘ ʽʻʨʘʨʭʽʷ. ɹʫʜʦʚʘ ʪʘʢʦʾ ʽʻʨʘʨʭʽʾ ʧʦʣʷʛʘʻ ʚ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʦʢʨʝʤʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʽʚ, ʧʦʨʷʜʢʫ ʢʦʤʧʦʥʝʥʪʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ, ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʢʣʘʜʫ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ, 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʥʘ ʢʦʞʥʦʤʫ ʽʻʨʘʨʭʽʯʥʦʤʫ ʨʽʚʥʽ ʪʦ-

ʱʦ. ʉʝʨʝʜ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʘʥʜʰʘʬʪʥʦʾ ʽʻʨʘʨʭʽʾ ʚʠʜʽʣʷʶʪʴ ʝʤʝʨ-

ʜʞʝʥʪʥʦ-ʩʠʩʪʝʤʥʽ ʡ ʢʦʤʧʦʥʝʥʪʥʽ ʚʠʜʠ ʽʻʨʘʨʭʽʡ. ɼʦ ʧʝʨʰʠʭ ʚʽʜʥʦʩʷʪʴ ʩʢʣʘʜ 

ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʢʦʞʥʦʤʫ ʽʻʨʘʨʭʽʯʥʦʤʫ ʨʽʚʥʽ, ʷʢʠʡ ʧʨʠ ʮʴʦʤʫ ʪʽʩʥʦ ʚʟʘ-

ʻʤʦʧʦʚôʷʟʘʥʠʡ ʟ ʥʠʞʥʽʤ ʽ ʚʝʨʭʥʽʤ ʩʫʩʽʜʥʽʤʠ ʨʽʚʥʷʤʠ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʥʘ ʢʦʞʥʦʤʫ ʽʻʨʘʨʭʽʯʥʦʤʫ ʨʽʚʥʽ. ɼʦ ʜʨʫʛʦʛʦ ï 

ʩʫʪʦ ʢʦʤʧʦʥʝʥʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʣʽʪʦʛʝʥʥʘ ʦʩʥʦʚʘ, ʚʦʜʠ, ʘʪʤʦʩʬʝʨʥʽ ʯʠʥʥʠʢʠ, ʙʽ-

ʦʪʘ). ʊʘʢʘ ʽʻʨʘʨʭʽʯʥʘ ʣʘʥʜʰʘʬʪʥʘ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʟʥʘʡʰʣʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʧʨʠʥʮʠʧʽ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʣʘʥʜʰʘʬʪʥʽ ʫʪʚʦʨʝʥʥʷ ʜʦʩ-

ʣʽʜʞʫʁ ʪʴ ʪʘ ʢʘʨʪʦʛʨʘʬʫʶʪʴ ʷʢ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʽ ʪʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʨʽʟʥʦʨʘʥʛʦʚʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʜʠʥʠʮʽ [6]. 

ʌʦʨʤʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʧʝʚʥʠʤ 

ʟʘʣʝʞʥʦʩʪʷʤ, ʷʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʡ ʩʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʫ ʮʽʣʽʩʥʽʩʪʴ ʟʘʢʦʥʦʤʽʨ-

ʥʦʩʪʝʡ. 

ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʨʠʥʮʠʧ ʧʦʻʜʥʘʥʥʷ ʯʘʩʪʠʥ ʚ ʮʽʣʝ ï ʩʠʥʪʝʟ ʧʨʦʩʪʠʭ ʩʪʨʫʢ-

ʪʫʨ, ʱʦ ʝʚʦʣʶʮʽʦʥʫʶʪʴ, ʚ ʦʜʥʫ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦ-

ʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʝʤʧʫ ʾʭ ʝʚʦʣʶʮʽʾ [7]. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚ ʨʽ-

ʟʥʠʭ ʬʨʘʛʤʝʥʪʘʭ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ. ʌʘʢʪ ʧʦʻʜʥʘʥʥʷ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʚ ʨʽʟʥʠʭ ʬʨʘʛʤʝʥʪʘʭ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʜʥʘʢʦʚʠʡ 

ʪʝʤʧ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ. ʉʪʨʫʢʪʫʨʠ ʦʧʠʥʷʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʪʝʤʧʦʩʚʽʪʽ, ʧʦʯʠʥʘ-

ʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʟ ʦʜʥʽʻʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘʛʘʣʴʥʘ ʽʻʨʘʨʭʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻʪʴʩʷ ʟʚʦʨʦʪʥʽʩʪʶ ʧʨʠʥʮʠʧʫ ʨʦʟʚʠʪʢʫ ʮʽʣʦʛʦ ʪʘ ʡʦʛʦ ʯʘʩʪʠʥ. ʗʢʱʦ ʥʘ ʨʽʚʥʽ 

ʧʦʯʘʪʢʦʚʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʧʽʨʘʤʽʜʠ (ʝʣʝʤʝʥʪʘʨʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ) ʮʽʣʝ 
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ʟʘʚʞʜʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʥʽʞ ʯʘʩʪʠʥʠ, ʱʦ ʡʦʛʦ ʩʢʣʘʜʘʶʪʴ, ʪʦ ʥʘ ʙʽʣʴʰ ʚʠ-

ʩʦʢʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ ʮʽʣʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ ʥʽʞ ʡʦʛʦ ʩʢʣʘʜʦ-

ʚʽ (ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʠʱʠʭ ʨʽʚʥʽʚ). ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʦʣʷʨʥʘ ʩʠʤʝʪʨʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʨʽʚʥʦʚʘʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʛʘʣʴʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʥʘ ʧʽ-

ʜʪʨʠʤʘʥʥʷ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʮʽʣʩ̔ʥʦʩʪʽ 

ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʟʦʚʘʥʦʾ ʧʨʠʨʦʜʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʚʢʨʘʡ ʥʝʦʙʭʽʜ-

ʥʦ ʟʚʘʞʘʪʠ ʥʘ ʧʨʠʥʮʠʧ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ï ʽʩʥʫʻ ʧʝʨʚʠʥʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʷʢ ʮʽʣʦʛʦ ʥʘʜ ʾʾ ʝʣʝʤʝʥʪʘʤʠ ʽ ʧʨʠʥʮʠʧʦʚʘ ʽʻʨʘʨʭʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʴ-ʷʢʦʾ ʩʠʩ-

ʪʝʤʠ [13]. ʊʦʙʪʦ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴ ʾʾ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʣʠ 

ʚʞʝ ʚʦʥʘ ʚʠʥʠʢʣʘ, ʪʦ ʤʘʻ ʧʨʽʦʨʠʪʝʪ ʢʦʥʪʨʦʣʶ ʥʘʜ ʮʽʣʽʩʥʦʩʪʷʤʠ ʩʚʦʾʭ ʢʦʤʧʦʥʝ-

ʥʪʽʚ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ. 

ʦʨʛʘʥʽʟʘʮʽʷ ʩʢʣʘʜʥʠʭ ʽʻʨʘʨʭʽʟʦʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʝʚʥʠʤ ʟʘʣʝʞʥʦʩʪʷʤ. ɼʦ ʥʠʭ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʥʦʩʷʪʴ: 

ï  ʧʨʠʥʮʠʧ ʨʦʟʧʦʜʽʣʫ ʩʧʝʮʽʘʣʽʟʘʮʽʡ, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʱʦ ʟʘ ʢʦʞʥʦʶ ʩʪʨʫʢʪʫʨ-

ʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʧʝʚʥʘ ʩʧʝʮʽʘʣʟ̔ʦʚʘʥʘ ʬʫʥʢʮʽʷ, 

ʧʨʠʯʦʤʫ ʚ ʢʦʞʝʥ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʪʘʢʘ ʬʫʥʢʮʽʷ ʣʠʰʝ ʻʜʠʥʘ; 

ï  ʢʝʨʽʚʥʽ ʬʫʥʢʮʽʾ ʚ ʩʢʣʘʜʥʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʤʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʩʠʩʪʝʤʘ; 

ï  ʢʦʞʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʢʣʘʜʦʚʘ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤ ʫ ʢʦʞʝʥ ʢʦʥʢʨʝʪʥʠʡ ʯʘʩʦʚʠʡ 

ʚʽʜʪʠʥʦʢ ʬʫʥʢʮʽʦʥʫʻ ʚ ʥʘʧʨʷʤʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʽʻʨʘʨʭʽ-

ʯʥʦ ʚʠʱʦʾ ʩʪʨʫʢʪʫʨʠ; 

ï  ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚʩʽ ʩʪʨʫʢʪʫʨʥʽ ʨʽʚʥʽ ʪʘ ʾʭʥʽ ʩʢʣʘʜʦʚʽ ʚ ʮʽʣʽʩʥʽʡ ʽʻʨʘʨʭʽʯʥʦ 

ʫʩʢʣʘʜʥʝʥʽʡ ʩʠʩʪʝʤʽ ʧʦʚʠʥʥʽ ʚ ʥʘʙʣʠʞʝʥʦʤʫ ʪʝʤʧʦʩʚʽʪʽ; 

ï  ʨʦʟʚʠʪʦʢ ʙʫʜʴ-ʷʢʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʩʢʣʘʜʦʚʦʾ ʽʻʨʘʨʭʽʯʥʦ ʫʩʢʣʘʜʥʝʥʦʾ ʩʠʩʪʝ-

ʤʠ ʤʘʻ ʫʟʛʦʜʞʫʚʘʪʠʩʴ ʟ ʧʨʦʛʨʘʤʦʶ ʨʦʟʚʠʪʢʫ ʚʩʽʻʾ ʽʻʨʘʨʭʽʟʦʚʘʥʦʾ ʮʽʣʽʩʥʦʾ ʢʦʥʩ-

ʪʨʫʢʮʽʾ; 

ï  ʫ ʙʫʜʴ-ʷʢʠʡ ʚʽʜʪʠʥʦʢ ʧʨʦʩʪʦʨʫ-ʯʘʩʫ ʢʦʞʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʢʣʘʜʦʚʘ ʽʻʨʘʨʭʽ-

ʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʠʭ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ, ʱʦ ʟʘ-

ʙʝʟʧʝʯʫʻ ʾʡ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʧʝʚʥʠʤ ʯʠʥʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟ-

ʚʠʪʦʢ. 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʽʻʨʘʨʭʽʯʥʦ ʫʢʣʘ-

ʜʝʥʠʭ ʩʠʩʪʝʤ ʥʘʚʝʜʝʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʚʦʥʠ ʤʘʶʪʴ ʧʝʨʝʙʫʚʘʪʠ ʫ ʧʦʣʽ ʽʥʰʠʭ ʟʘʛʘ-

ʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ɼʦ ʪʘʢʠʭ ʥʘʩʘʤʧʝʨʝʜ ʥʘʣʝʞʠʪʴ ʧʨʠʥʮʠʧ ʽʻʨʘʨʭʽʯʥʦʾ ʻʜʥʦʩʪʽ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʨʠʥʮʠʧʠ ʻʜʥʦʩʪʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʽʥ-

ʪʝʛʨʘʮʽʾ ʽ ʧʨʠʥʮʠʧ ʚʨʘʭʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʠʬʝʨʝʥʮʽ-

ʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʾʭʥʽʤ ʧʦʨʷʜʢʦʤ, ʤʘʻ ʯʽʪʢʫ ʽʻʨʘʨʭʽʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʪʦʙʪʦ 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʩʶ ʧʽʨʘʤʽʜʫ ʽʻʨʘʨʭʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ [11]. 
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ʆʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʩʢʣʘʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦʶ ʤʽ-

ʨʦʶ ʻ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʾʭʥʴʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʧʨʦ ʱʦ, ʥʘʧʨʠʢʣʘʜ, 

ʩʚʽʜʯʠʪʴ ʧʨʠʥʮʠʧ ʧʨʦʩʪʦʨʦʚʦʛʦ ʚʢʣʶʯʝʥʥʷ ï ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʚʤʽʩʪʠʤʦʩʪʽ ʤʝʥʰ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʚ ʙʽʣʴʰ ʩʢʣʘʜʥʽ, ʥʘʧʨʠʢʣʘʜ, ʬʘʮʽʷ, ʧʽʜʫʨʦ-

ʯʠʱʝ, ʫʨʦʯʠʱʝ, ʤʽʩʮʝʚʽʩʪʴ, ʣʘʥʜʰʘʬʪ; ʘʙʦ ʧʘʨʮʝʣʘ, ʬʽʪʦʮʝʥʦʟ, ʬʦʨʤʘʮʽʷ ʨʦʩ-

ʣʠʥʥʦʩʪʽ, ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʘ ʟʦʥʘ [1]. ʇʨʦʪʝ ʚʠʧʫʩʢʘʻʪʴʩʷ ʟ ʚʠʜʫ, ʱʦ ʨʘʟʦʤ ʟ 

ʩʠʩʪʝʤʘʤʠ ʚʢʣʶʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʽʰʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʶʪʴ ʚʩʶ ʩʢʣʘʜ-

ʥʽʩʪʴ ʥʠʞʯʠʭ ʟʘ ʨʘʥʛʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. ʋ ʧʽʜʩʫʤʢʫ ʟʥʘʯʥʦ ʫʩʢʣʘʜ-

ʥʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʥʝ ʪʽʣʴʢʠ ʚ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ 

ʡ ʫ ʤʝʞʘʭ ʚʩʽʻʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʽʨʘʤʽʜʠ. ʊʘʢʘ ʩʢʣʘʜʥʽʩʪʴ ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʘ, ʱʦ 

ʽʻʨʘʨʭʽʯʥʦ ʚʠʱʽ ʨʽʚʥʽ ʚ ʤʝʞʘʭ ʫʩʢʣʘʜʥʝʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʤʘʪʠ ʤʝʭʘʥʽʟʤʠ ʦʙ-

ʤʝʞʝʥʥʷ ʥʘ ʥʠʭ ʚʧʣʠʚʫ ʪʘʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʡ ʟʘʣʠʰʘʪʠ ʣʠʰʝ ʽʥʚʘʨʽʘʥʪʥʦ ʧʽʜʪʨʠ-

ʤʫʚʘʣʴʥʽ ʾʾ ʩʢʣʘʜʦʚʽ. 

ʅʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʽʩʥʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʦʨʦʛʦʚʠʭ ʤʘ-

ʩʰʪʘʙʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʙʫʜʴ-ʷʢʽ ʤʦʞʣʠʚʽ ʛʝʦʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʷʢ ʮʽʣʽʩʥʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʚʣʘʩʥʠʡ ʤʘʩʰʪʘʙ (ʣʽʥʽʡʥʠʡ ʘʙʦ ʦʙôʻʤʥʠʡ), ʷʢʠʡ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʣʠʰʝ ʫ ʧʝʚʥʠʭ ʤʝʞʘʭ [5]. ʊʦʙʪʦ, ʽʩʥʫʻ ʧʝʚʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ 

ʤʘʩʰʪʘʙʥʠʡ ʧʨʦʤʽʞʦʢ ʤʦʞʣʠʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ. ɿʘʛʘʣʴʥʘ 

ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʥʝ ʜʦʧʫʩʢʘʻ ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ ʮʴʦʛʦ 

ʧʨʦʤʽʞʢʫ, ʪʦʙʪʦ ʧʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʚ ʧʨʠʨʦʜʽ ʥʝ ʽʩʥʫʻ. ɺʦʜʥʦʯʘʩ ʽʩʥʫʻ 

ʟʨʦʩʪʘʥʥʷ ʘʙʦ ʩʧʘʜ ʫ ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʠʥʮʠʧ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʦʨʦʛʦʚʠʭ ʤʘʩʰʪʘʙʽʚ ʛʦʣʦʚʥʦ ʢʦʥʪʨʦʣʶʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʚʧʣʠʚʫ ʽʻʨʘʨʭʽʯʥʦ ʥʠʞʯʠʭ ʧʽʜʩʠʩʪʝʤ ʫ ʩʢʣʘʜʥʦʤʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʤʫ ʫʪʚʦ-

ʨʝʥʥʽ ʥʘ ʽʻʨʘʨʭʽʯʥʦ ʚʠʱʽ ʡ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʽ ʽʻʨʘʨʭʽʯʥʽ ʨʽʚʥʽ ʤʦʞ-

ʣʠʚʽʩʪʶ ʥʝ ʨʦʟʧʦʨʦʰʫʚʘʪʠ ʝʥʝʨʛʽʶ ʡ ʥʝ ʚʠʨʦʙʣʷʪʠ ʥʘʜʣʠʰʢʦʚʫ ʝʥʪʨʦʧʽʶ. ɺʦʜ-

ʥʦʯʘʩ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʥʠʞʯʠʤ ʽʻʨʘʨʭʽʯʥʠʤ ʨʽʚʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʫ ʧʝʚʥʦʤʫ, ʜʦʟʚʦʣʝʥʦʤʫ ʚʠʱʠʤʠ ʨʽʚʥʷʤʠ, ʧʨʦʤʽʞʢʫ ʤʽʥʣʠʚʦʩ-

ʪʝʡ. ʊʘʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʚʪʦʥʦʤʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʘʣʴʥʫ ʛʘʨʤʦʥʽʟʘʮʽʶ ʤʽʥʣʠ-

ʚʦʩʪʝʡ ʫ ʤʝʞʘʭ ʚʩʴʦʛʦ ʩʢʣʘʜʥʦʛʦ ʽʻʨʘʨʭʽʟʦʚʘʥʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʪʚʦʨʝʥʥʷ. 

ʇʨʠʥʮʠʧ ʩʫʙʦʨʜʠʥʘʮʽʾ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʽʻʨʘʨʭʽʶ ʝʣʝʤʝʥʪʽʚ ʽ ʚʽʜʥʦʩʠʥ ʟʘ 

ʧʝʚʥʠʤʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ʤʦʙʽʣʴʥʽʩʪʴ, ʘʜʝʢʚʘʪʥʽʩʪʴ, ʢʝʨʦʚʘʥʽʩʪʴ) 

[16]. ɺ̔ ʥ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʧʦʙʫʜʦʚʫ ʫʧʨʘʚʣʷʶʯʦʾ ʧʽʜʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʣʘ ʙ ʫ ʩʚʦʻ-

ʤʫ ʩʢʣʘʜʽ ʮʝʥʪʨʘʣʴʥʠʡ ʦʨʛʘʥ (ʨʦʟʧʦʨʷʜʯʠʡ ʝʣʝʤʝʥʪ ʥʘʡʚʠʱʦʛʦ ʨʘʥʛʫ), ʚʝʨʪʠʢʘ-

ʣʴʥʫ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʚʩʽʭ ʨʽʚʥʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʙʝʟ-

ʚʽʜʤʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙ ʷʢʥʘʡʰʚʠʜʰʝ ʧʨʦʭʦʜʞʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴ-

ʢʦʛʦ ʩʠʛʥʘʣʫ ʟʚʝʨʭʫ ʜʦ ʥʠʟʫ, ʘʜʝʢʚʘʪʥʫ ʨʝʘʢʮʽʶ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ 

ʫʧʨʘʚʣʷʶʯʠʡ ʩʠʛʥʘʣ. ɺ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʫʙʦʨʜʠʥʘʮʽʷ ï ʮʝ ʥʘʨʽʞʥʠʡ 

ʧʨʠʥʮʠʧ, ʙʝʟ ʜʦʪʨʠʤʘʥʥʷ ʷʢʦʛʦ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʞʦʜʥʘ ʫʧʨʘʚʣʷʶʯʘ ʧʽʜʩʠʩʪʝ-
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ʤʘ. ʂʦʨʦʪʢʦ ʩʫʪʴ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢ: ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʥʠʞ-

ʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʱʠʤ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʣʫʯʥʦʶ ʻ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʽʻʨʘʨʭʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚ ʙʫʜʴ-

ʷʢʽʡ ʧʨʠʨʦʜʥʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʧʦʣʦʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘ ʱʘʙʝʣʷʭ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʘʨʘʣʝʣʴʥʘ, ʪʦʙʪʦ ʚ ʦʩʥʦʚʥʠʭ ʨʠʩʘʭ ʧʦ-

ʚʪʦʨʶʻʪʴʩʷ. ʇʨʦ ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʪʦʪʦʞʥʦʩʪʽ ï ʩʠʩ-

ʪʝʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʷʚʥʦ ʥʠʞʯʠʭ ʩʪʫʧʝʥʷʭ ʨʦʟʚʠʪʢʫ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʩʢʣʘʜʥʦʩʪʽ, ʽʥʪʝʛʨʘʮʽʾ, ʮʽʣʽʩʥʦʩʪʽ, ʧʽʜʪ-

ʨʠʤʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʩʪʫʧʝʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ, ʘʜʘʧʪʘʮʽʾ ʪʦʱʦ) 

ʙʽʣʴʰ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʠʤ ʩʠʩʪʝʤʘʤ [14]. ʗʢ ʥʘʩʣʽʜʦʢ ʚʠʥʠʢʘʻ ʦʨʛʘʥʽʟʘʮʽʷ 

ʤʦʨʬʦʣʦʛʽʯʥʦ-ʚʠʜʦʚʘ, ʷʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʤʝʭʘ-

ʥʽʟʤʘʤ ʧʦʻʜʥʘʥʥʷ ʥʠʞʯʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʚʠʱʽ. 

ʅʘ ʪʘʢʫ ʽʻʨʘʨʭʽʯʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ, ʧʨʠʪʘʤʘʥʥʫ ʩʢʣʘʜʥʠʤ ʧʨʠʨʦʜʥʠʤ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ, ʥʘʢʣʘʜʘʻʪʴʩʷ ʧʨʠʥʮʠʧ ʨʽʟʥʦʧʦʨʷʜʢʦʚʦʩʪʽ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʨʽʟʥʽ ʽʻʨʘʨʭʽʯʥʽ ʨʽʚʥʽ ʩʠʩʪʝʤʠ ʧʦʨʦʜʞʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʽʟʥʦʛʦ ʧʦ-

ʨʷʜʢʫ. ʆʜʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʣʘʩʪʠʚʽ ʚʩʽʤ ʝʣʝʤʝʥʪʘʤ ʘʙʦ ʜʝʷʢʽʡ ʛʨʫʧʽ ʝʣʝʤʝʥʪʽʚ, 

ʘ ʽʥʰʽ ʪʽʣʴʢʠ ʦʢʨʝʤʠʤ ʝʣʝʤʝʥʪʘʤ [15]. ɹʝʟʫʤʦʚʥʦ ʚʩʷ ʽʻʨʘʨʭʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ, ʷʢʽ 

ʤʘʶʪʴ ʯʽʪʢʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʘ ʧʨʠ ʮʴʦʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʻʨʘʨʭʽʯʥʽ ʨʽʚ-

ʥʽ ʡ ʥʘʚʽʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘ-

ʣʝʞʥʦʩʪʽ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʫ ʚʠʱʽʡ ʩʠʩʪʝʤʽ, ʬʫʥʢʮʽʦʥʘ-

ʣʴʥʦʛʦ, ʜʠʥʘʤʽʯʥʦʛʦ ʘʙʦ ʝʚʦʣʶʮʽʡʥʦʛʦ ʩʪʘʥʽʚ ʪʦʱʦ. ʇʦʻʜʥʘʥʥʷ ʽʥʚʘʨʽʘʥʪʥʠʭ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʬʦʨʤʫʻ ʽʻʨʘʨʭʽʯʥʝ ʧʦʣʝ ʟʘʣʝʞʥʦʩ-

ʪʝʡ ʩʠʩʪʝʤ. 

ʇʝʨʝʙʽʛ ʝʚʦʣʶʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʬʦʨ-

ʤʫʚʘʥʥʷ ʥʦʚʠʭ ʣʘʥʦʢ ʛʘʨʤʦʥʽʟʘʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʧʽʜʚʠʱʫʻʪʴʩʷ, 

ʘ ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʛʘʨʤʦʥʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟʤʝʥʰʫʻʪʴ-

ʩʷ. ʊʦʙʪʦ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʜʠʥʘʤʽʯʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʥʘ 

ʚʩʽʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ) ʽʟ ʧʣʠʥʦʤ ʯʘʩʫ ʟʨʦʩʪʘʻ. ʁʤʦʚʽʨʥʦʶ ʧʨʠʯʠʥʦʶ, ʷʢʘ ʢʦʥ-

ʪʨʦʣʶʻ ʪʘʢʫ ʟʘʣʝʞʥʽʩʪʴ, ʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʫ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʻ ʝʥʝʨʛʝ-

ʪʠʯʥʠʡ ʛʨʘʜʽʻʥʪ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʜʠʥʘ-

ʤʽʯʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɺʠʩʥʦʚʢʠ. ɯʻʨʘʨʭʽʾ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʝ ʽʻʨʘʨʭʽʯʥʝ ʧʝʨʝʧʣʝʪʝʥʥʷ ʜʝ ʦʜʥʽ ʡ ʪʽ ʩʘʤʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʽʻʨʘʨʭʽʯʥʠʤ ʢʦʥʩʪʨʫʢʮʽ̫ ʤ. ʗʢ ʥʘʩʣʽʜʦʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʟʘʣʝʞʥʦʩʪʝʡ. 

ɺʦʜʥʦʯʘʩ ʢʦʞʥʘ ʽʻʨʘʨʭʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ ʽʥ-
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ʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʡ ʥʝʧʦʚʪʦʨʥʽʩʪʶ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʥʘʜʘʻ ʩʢʣʘʜʥʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʩʠʩʪʝʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʡ ʤʽʞʩʠʩ-

ʪʝʤʥʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ. 

ʅʘʩʢʨʽʟʥʘ ʚʥʫʪʨʽʰʥʷ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘʩʪʽʣʴʢʠ 

ʩʢʣʘʜʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʘ, ʱʦ ʝʤʝʨʜʞʝʥʪʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʟʘʙʝʟ-

ʧʝʯʫʻ ʮʽʡ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ, ʜʠʥʘʤʽʯʥʫ ʪʘ ʝʚʦʣʶʮʽʡʥʫ ʩʪʽʡʢʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʝ ʧʨʦʩʪʦ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʡ ʩʢʣʘʜʥʦʩʪʽ, ʚʽʥ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ, 

ʘ ʨʝʘʣʴʥʦ ʙʽʣʴʰʝ, ʨʽʟʥʦʤʘʥʽʪʥʠʤ. ʎʝ ʪʝ, ʱʦ ʱʝ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʩʴʦʛʦʜʥʽ ʤʠ ʧʽʟʥʘʣʠ ʣʠʰʝ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʪʘʢʦʾ ʩʢʣʘʜʥʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ. 
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Summary 

Petlin V.M. Regularities of Hierarchical Organization of Natural Territorial 

Systems. 
Despite the prevalence of their use, natural hierarchies still remain insufficiently investigated. 

At the same time, modern science came to the conclusion that any complex system which arose in 
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the process of evolution by trial and error should have a hierarchical organization. Such organiza-

tion is based on the relevant attributes, which include: interconnectedness of the intra-level and in-

ter-level components, functional integrity both at each hierarchical level and within the entire hier-

archical pyramid, the presence of the emergent attribute at each level and the whole interconnected 

set hierarchical levels, the presence of a controlling mechanism as structural components, and in 

the whole hierarchical pyramid, the presence of the main (general) and subordinate purposes, that 

is, any territorial hierarchy ï it is primarily a system formation.  

Any natural territorial hierarchy is the integrity that forms and maintains the corresponding 

dependencies and regularities, which gives them space-time stability and support in the formation 

of the internal functional structure and their hierarchical relations. Such internal organization of 

hierarchical territorial systems is supported by their external organization based on which hierar-

chical organizational processes are controlled by appropriate hierarchical dependencies. 

The possibility of hierarchically complicated systems more efficiently distribute entropy and 

more efficiently use the non-entropic processes makes them more flexible, more stable and more re-

sistant to external perturbations. At the same time, symmetric and asymmetric phenomena are op-

timally combined in them. Overlaying such processes on rhythmic and self-oscillating variability 

does not disturb their organization, but provides systems for moving quasi-equilibrium. In an indi-

vidual plan, the complex of such phenomena and processes closely depends on the location of the 

system. Complicated information phenomena not only provide hierarchically complicated territori-

al systems with harmonious coexistence with the environment, but also they are at the top of the rul-

ing mechanisms, which provide the optimal organization of systems within each of the consecutive 

chain of states. Thus, the differentiation and, at the same time, the functional continuity of hierar-

chical territorial systems form interconnectedness and individuality from place to place throughout 

the landscape. It is in them that extremely complex and consistent interweaving of laws, principles, 

and dependencies, which ensure the organizational stability of the landscape in general and each of 

its fragments in particular. 

Keywords: natural territorial systems, hierarchy, regularities of hierarchical organization. 
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ɯI. ɻɽʆʃʆɻɯʗ, ɻɽʆʄʆʈʌʆʃʆɻɯʗ ʊɸ ʂʆʈʀʉʅɯ ʂʆʇɸʃʀʅʀ 
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ʂʦʣʪʫʥ ʆ.ɺ., ʂʦʣʪʫʥ ɺ.ʈ.
1
 

 

ɻɽʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɿʉʋɺʋ ʅɸ ɺʋʃ. ʂʋʇʈɯʅɸ  

ʋ ʍʄɽʃʔʅʀʎʔʂʆʄʋ  

 

ɿʩʫʚ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʤʘʻ ʧʦʥʘʜ ʧʽʚʩʪʦʣʽʪʥʶ ʽʩʪʦʨʽʶ ʽ ʟʘ ʧʣʦʱʝʶ ï ʙʣʠʟʴʢʦ 40 ʛʘ ï ʥʘʡ-

ʙʽʣʴʰʠʡ ʫ ʤʽʩʪʽ ʍʤʝʣʴʥʠʮʴʢʦʤʫ. ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʣʦ ʧʨʦ-

ʚʝʜʝʥʝ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʥʜʦʚʠʭ ʜʘʥʠʭ ʟ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠh ʫʢʫʚʘʥʴ ʥʘ ʜʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʝ ʧʦʣʴʦʚʝ ʦʙʩʪʝʞʝʥʥʷ ʫ 2015 ʨ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʟʩʫʚʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ (ʯʦʨʥʦʟʝʤ) ʽ ʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ ʧʣʝʡʩʪʦʮʝ-

ʥʦʚʦʾ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʟʩʫʚʥʦʛʦ ʪʽʣʘ ʧʽʩʣʷ ʦʙʦʭ 

ʬʘʟ ʟʩʫʚʘʥʥʷ ʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʦʩʷʛʘʻ 6 ʤ, 

ʪʦʜʽ ʷʢ ʧʝʨʚʽʩʥʦ ʙʽʣʷ ʧʽʚʥʽʯʥʦʛʦ ʢʨʘʶ ʤʦʛʣʠ ʙʫʪʠ ʟʘʣʫʯʝʥʠʤʠ ʜʦ 15 ʤ ʣʝʩʽʚ ʽ ˇʨʫʥʪʫ. ʋ ʙʫʜʴ-

ʷʢʦʤʫ ʨʘʟʽ ʧʣʦʱʠʥʘ ʢʦʚʟʘʥʥʷ ʟʥʘʭʦʜʠʣʘʩʷ ʚʩʝʨʝʜʠʥʽ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ, ʽ ʭʦʯʘ ʚ ʨʦʟʨʽʟʽ ʻ 

ʛʣʠʥʠ, ʪʘ ʚʦʥʠ ʟʘʣʷʛʘʶʪʴ ʥʘʙʘʛʘʪʦ ʛʣʠʙʰʝ ʧʦʚʝʨʭʥʽ ʢʦʚʟʘʥʥʷ. ʅʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʫ ʤʦʛʣʠ 

ʚʧʣʠʥʫʪʠ ʽ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʽʚ, ʷʢ ʧʨʦʩʽʜʥʽʩʪʴ ʽ ʪʠʢʩʦʪʨʦʧʥʽʩʪʴ, ʷʢʽ ʨʘʟʦʤ ʟʽ ʟʤʽʥʘ-

ʤʠ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʦʪʨʝʙʫʁ ʪʴ ʦʢʨʝʤʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʩʫʚʠ ʫ ʤʽʩʪʘʭ, ʟʩʫʚʠ ʚ ʣʝʩʘʭ, ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʘ ʩʝʨʽʷ, ʤʽʩʪʦ ʍʤʝʣʴʥʠʮʴ-

ʢʠʡ. 

 

ɺʩʪʫʧ. ɿʩʫʚ ʥʘ ʚʫʣʠʮʽ ʂʫʧʨʽʥʘ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʣʽʚʦʤʫ 

ʙʝʨʝʟʽ ʨ. ʉʘʤʝʮʴ, ʤʘʻ ʜʦʚʞʠʥʫ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ 820 ʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʫ ʰʠʨʠ-

ʥʫ ï 390 ʤ. ʊʦʯʥʽ ʜʘʪʠ ʟʩʫʚʥʠʭ ʟʨʫʰʝʥʴ ʥʝ ʟʥʘʡʜʝʥʽ, ʘʣʝ ʥʘh ʽ ʜʦʩʣʽʜʞʝʥʥʷ [3, 4] 

ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʝ ʢʽʥʝʮʴ 1950-ʭ ʨʨ. ʜʣʷ ʧʝʨʰʦʛʦ ʟʩʫʚʘʥʥʷ ʽ 

ʧʝʨʰʘ ʧʦʣʦʚʠʥʘ 1970-ʭ ʨʦʢʽʚ ʜʣʷ ʜʨʫʛʦʛʦ. ʇʩ̔ʣʷ ʟʩʫʚʫ ʙʘʣʢʘ ʽ ʧʨʠʣʝʛʣʽ ʜʽʣʷʥʢʠ 

ʣʝʩʦʚʦʛʦ ʧʣʘʪʦ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʷ, ʽ ʚ ʩʫʯʘʩʥʦʤʫ ʨʝʣʴʻʬʽ ʟʘʤʽʩʪʴ ʩʭʠʣʽʚ ʙʘʣʢʠ 

ʥʘ ʪʽʣʽ ʟʩʫʚʫ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʪʝʨʘʩʠ (ʚʝʨʭʥʷ ï ʯʘʩʪʢʦʚʦ), ʧʨʷʤʦʚʠʩʥʽ ʪʘ ʢʨʫʪʽ 

ʫʩʪʫʧʠ), ʧʦʚʝʨʭʥʽ ʟʽ ʩʢʣʘʜʥʦʶ ʤʦʨʬʦʛʨʘʬʽʻʶ (ʤʦʟʘʾʯʥʝ ʧʦʻʜʥʘʥʥʷ ʧʣʦʱʘʜʦʢ, 

ʩʭʠʣʽʚ ʽ ʫʩʪʫʧʽʚ ʯʠ ʜʨʽʙʥʦʛʦʨʙʢʫʚʘʪʽ). ʗʟʠʢ ʟʩʫʚʫ ʟʘʭʦʜʠʚ ʥʘ ʟʘʧʣʘʚʫ ʉʘʤʮʷ ʽ 

ʟʛʦʜʦʤ ʙʫʚ ʟʤʽʥʝʥʠʡ ʧʽʜʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʛʨʝʙʣʽ, ʜʘʤʙ, ʩʪʘʚʢʽʚ ʽ ʢʘʥʘʣʫ ʥʘʧʨʠ-

ʢʽʥʮʽ 1980-ʭ ʨʦʢʽʚ (ʨʠʩ. 1).  

ʉʧʦʩʪʝʨʽʛʘʻʤʦ ʟʚôʷʟʦʢ ʤʽʞ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʟʤʽʥʘʤʠ ʨʝʣʴʻʬʫ ʽ ʦʩʦʙʣʠʚʦʩ-

ʪʷʤʠ ʟʩʫʚʫ: ʩʭʽʜʥʽ ʽ ʟʘʭʽʜʥʽ ʩʪʽʥʢʠ ʚʽʜʨʠʚʫ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʾʤʢʘʤʠ ʢʘʨôʻʨʽʚ. ʉʫʯʘʩ-
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ʥʘ ʥʠʞʥʷ ʪʝʨʘʩʘ ʤʘʻ ʧʨʠʙʣʠʟʥʦ ʪʽ ʞ ʘʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ, ʱʦ ʡ ʟʘʭʽʜʥʘ ʢʘʨôʻʨʥʘ 

ʜʽʣʷʥʢʘ ʜʦ ʟʩʫʚʫ [4]. 

 
ʈʠʩ. 1. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʦʩʭʝʤʘ ʟʩʫʚʫ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. (ʥʘ ʦʩʥʦʚʽ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʟ [4]): 1 ï ʪʝʨʘʩʠ (ɺ ï ʚʝʨʭʥʷ, ʥʘʜʩʫʚʥʘ; ʉ ï ʩʝʨʝʜʥʷ, ʟʩʫʚʥʘ; ʅ ï ʥʠ-

ʞʥʷ, ʟʩʫʚʥʘ); 2 ï ʧʦʚʝʨʭʥʽ ʟʽ ʩʢʣʘʜʥʦʶ ʤʦʨʬʦʛʨʘʬʽʻʶ (ʤʦʟʘʾʯʥʝ ʧʦʻʜʥʘʥʥʷ ʧʣʦʱʘʜʦʢ, ʩʭʠʣʽʚ 

ʽ ʫʩʪʫʧʽʚ ʥʘ ʧʽʚʥʦʯʽ, ʜʨʽʙʥʦʛʦʨʙʢʫʚʘʪʘ ï ʥʘ ʧʽʚʜʥʽ); 3 ï ʩʭʽʜʥʠʡ, ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ 

ʫʩʪʫʧ.  

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʘʪʝʨʽʘʣʠ. ɻʦʣʦʚʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ ï ʽʥʪʝʨʧʨʝ-

ʪʘʮʽʷ ʜʘʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʪʘ ʧʨʠʣʝʛʣʠʭ 

ʜʽʣʷʥʦʢ. ɼʣʷ ʧʦʰʫʢʫ ʘʥʘʣʦʛʽʡ ʟʘʣʫʯʝʥʦ ʜʘʥʽ ʟ ʽʥʰʠʭ ʯʘʩʪʠʥ ʤʽʩʪʘ ʍʤʝʣʴʥʠʮʴ-

ʢʦʛʦ, ʘ ʥʝ ʣʠʰʝ ʟ ʣʽʚʦʙʝʨʝʞʞʷ ʉʘʤʮʷ. ɿʘʛʘʣʦʤ ʦʧʨʘʮʴʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʟ ʙʣʠ-

ʟʴʢʦ ʜʚʦʭ ʩʦʪʝʥʴ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʫ 1976-2017 ʨʨ. ʦʨʛʘʥʽʟʘʮʽʷʤʠ ñʍʤʝ-

ʣʴʥʠʮʴʢʠʡʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò, ñɾʠʪʦʤʠʨʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò (ʦʙʠʜʚʘ ʨʘʥʽʰʝ ʙʫʣʠ 

ʚʽʜʜʽʣʘʤʠ ʋʢʨɼɯɯʅʊʈ), ʍʤʝʣʴʥʠʮʴʢʘʛʨʦʧʨʦʝʢʪ, ʃʴʚʽʚʜʽʧʨʦʚʦʜʛʦʩʧ. 

ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʧʨʦʚʦʜʠʣʠʩʷ ʫ 1980-ʭ 

ʨʦʢʘʭ: ʫ ʞʦʚʪʥʽ 1983 ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪ ʃʴʚʽʚʜʽʧʨʦʚʦʜʛʦʩʧ ʚʠʢʦʥʫʚʘʚ ʨʦʙʦʪʠ 
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ʜʣʷ ʧʨʦʝʢʪʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘʚʦʜʫ ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʥʘ ʟʘʧʣʘʚʽ ʉʘʤʮʷ ʽ 

ʥʝʰʠʨʦʢʽʡ ʩʤʫʟʽ ʙʝʨʝʛʘ ʚʠʱʝ, ʯʘʩʪʢʦʚʦ ʟʘʭʦʧʠʚʰʠ ʷʟʠʢ ʪʽʣʘ ʟʩʫʚʫ. ɹʫʣʦ ʧʨʦʙʫ-

ʨʝʥʦ ʧʦʥʘʜ 40 ʩʚʝʨʜʣʦʚʠʥ ʟʘʚʛʣʠʙʰʢʠ 5-11 ʤ. ʇʦʚʪʦʨʥʽ ʚʠʰʫʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠ-

ʣʠʩʷ ʫ 1990 ʨ.  

ʑʝ ʦʜʥʝ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʟʜʽʡʩʥʝʥʝ ʫ ʣʠ-

ʧʥʽ 1988 ʨ. ʍʤʝʣʴʥʠʮʴʢʘʛʨʦʧʨʦʝʢʪʦʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʢʚʽʪʢʦʚʠʭ ʦʨʘʥʞʝʨʝʡ. 

ʏʦʪʠʨʠ ʜʝʩʷʪʢʠ ʩʚʝʨʜʣʦʚʠʥ ʟʘʚʛʣʠʙʰʢʠ 6-12 ʤ ʙʫʣʠ ʧʨʦʙʫʨʝʥʽ ʫ ʩʝʨʝʜʥʽʡ ʽ ʥʠ-

ʞʥʽʡ ʯʘʩʪʠʥʽ ʟʩʫʚʥʦʛʦ ʪʽʣʘ. ɺʦʥʠ ʟʘʬʽʢʩʫʚʘʣʠ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʭ ʩʫʛ-

ʣʠʥʢʽʚ, ʩʫʧʽʩʢʽʚ ʽ ʯʦʨʥʦʟʝʤʫ ʚʽʜ 1 ʜʦ 6 ʤ, ʟ ʤʽʥʽʤʫʤʦʤ ʥʘ ʟʘʭʽʜʥʦʤʫ ʫʩʪʫʧʽ ʽ ʧʝ-

ʨʝʚʘʞʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 4,5-6,0 ʤ ʥʘ ʥʠʞʥʽʡ ʪʝʨʘʩʽ. ʈʚ̔ʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʜʘʣʽ ï 

ʈˆɺ) ʟʥʘʭʦʜʠʚʩʷ ʧʽʜ ʟʩʫʚʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʽʚʜʝʥʥʦʛʦ ʢʨʘʶ ï ʪʘʤ 

ʈˆɺ ʙʫʚ ʫ ʾʭʥʽʡ ʪʦʚʱʽ. ʇʽʜʩʪʠʣʴʥʘ ʧʦʨʦʜʘ ʚʩʶʜʠ ï ʣʝʩʠ: ʩʫʛʣʠʥʢʠ ʞʦʚʪʽ, ʪʚʝʨʜʽ 

ʽ ʥʘʧʽʚʪʚʝʨʜʽ. 

ʗʢʱʦ ʟ ʢʽʥʮʷ ʍɯʍ ʩʪ. ʽ ʜʦ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪ. ʟʘʙʫʜʦʚʘ ʟʦʩʝʨʝʜʞʫʚʘʣʘʩʷ ʥʘ ʧʽ-

ʚʥʽʯ ʚʽʜ ʙʘʣʢʠ ï ʥʘ ʚʦʜʦʜʽʣʽ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʩʫʯʘʩʥʦʾ ʚʫʣ. ʂʫʧʨʽʥʘ, ʪʦ ʟ ʜʨʫʛʦʾ 

ʧʦʣʦʚʠʥʠ 1950-ʭ ʟʝʤʣʽ ʥʘ ʟʘʭʽʜ ʚʽʜ ʟʩʫʚʫ ʨʦʟʜʘʣʠ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʟʘʙʫʜʦʚʫ, ʘ 

ʥʘ ʩʭʦʜʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʫʣʠ ʯʘʩʪʢʦʚʦ ʧʫʩʪʠʨʽ, ʯʘʩʪʢʦʚʦ ï ʧʨʦʤʠʩʣʦʚʘ ʟʘʙʫʜʦʚʘ, 

ʪʦʤʫ ʘʨʭʽʚʥʽ ʜʘʥʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʫʪ ʤʽʥʽʤʘʣʴʥʽ. ʇʦʞʚʘʚʣʝʥʥʷ ʙʘʛʘʪʦʧʦ-

ʚʝʨʭʦʚʦʛʦ ʞʠʪʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʫ ʤʽʢʨʦʨʘʡʦʥʽ ɼʫʙʦʚʝ, ʷʢ ʽ ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʨʦʟʧʦʯʘʣʘʩʷ ʚ ʩʝʨʝʜʠʥʽ 2000-ʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟ'ʷʩʫʚʘʥʥʷ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ, ʧʨʠʣʝʛʣʦʾ ʜʦ ʟʩʫʚʫ, ʤʠ ʟʘʣʫʯʠʣʠ ʜʘʥʽ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ 1983-2015 ʨʨ., ʧʦ ʧʨʦʚ. ʇʝʪʣʶʨʠ (ʨʘ-

ʥʽʰʝ ï ʂʫʧʨʽʥʘ) 2016 ʽ ʧʦ ʚʫʣ. ɻʦʨʦʜʦʚʠʢʦʚʘ 2006 ʨ. ɼʘʥʽ ʟ ʮʠʭ ʦʙôʻʢʪʽʚ ʚʢʣʶ-

ʯʝʥʽ ʜʦ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʝʟ ʪʝʨʠʪʦʨʽʶ ʟʩʫʚʫ ʽ ʨʦʟʨʽʟʽʚ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʠ ʙʝʟ ʟʤʽʥ ʟʘʣʠʰʘʣʠ ʣʽʪʦʣʦʛʽʶ ʪʘ ʤʝʞʽ ʛʦʨʠʟʦʥʪʽʚ, ʘʣʝ ʽʥʪʝʨʧ-

ʨʝʪʘʮʽʷ ʚʽʢʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʚʽʜʤʽʥʥʘ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʩʪʨʘ-

ʪʠʛʨʘʬʽʶ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʩʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʬʦʥʜʦʚʠʭ ʜʞʝʨʝʣ, ʘ 

ʪʘʢʦʞ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʫ ʪʨʘʚʥʽ 2015 ʨ., ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟ-

ʥʦʯʘʩʦʚʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʪʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʛʝʦʣʦʛʽ-

ʯʥʽ ʧʨʦʬʽʣʽ ʯʝʨʝʟ ʟʩʫʚ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʪʘ ʧʨʠʣʝʛʣʽ ʜʽʣʷʥʢʠ ʩʭʠʣʽʚ ʽ ʚʦʜʦʜʽʣʴʥʦʛʦ 

ʧʣʘʪʦ (ʨʠʩ. 2-5).  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʟʨʫ-

ʰʝʥʥʷ ʫ 1950-ʭ ʨʨ. ʛʦʣʦʚʥʘ ʩʪʽʥʢʘ ʚʽʜʨʠʚʫ ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ, 

ʪʘʤ, ʜʝ ʜʦ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʠʣʠʩʷ ʥʘʡʚʠʱʽ ï ʜʦ 9 ʤ ï ʧʨʷʤʦʚʠʩʥʽ ʫʩʪʫʧʠ. ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʣʝʩʘʤʠ ï ʩʫʛʣʠʥʢʘʤʠ ʽ ʩʫʧʽʩʢʘʤʠ, ʨʦʟʙʫʨʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʥʘ ʚʽʜʩʪʘʥʽ 20 ʤ ʚʽʜ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʙʨʽʚʢʠ ʩʪʘʥʦʚʠʪʴ 10,5 ʤ ʽ 

15,0 ʤ ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 200 ʤ (ʧʨʦʬʽʣʴ 2-2, ʨʠʩ. 4).  
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ʈʠʩ. 2. ʈʦʟʪʘʰʫʚʘʥʥʷ ʟʩʫʚʫ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʪʘ ʛʝʦʣʦʛʽʯʥʠʭ  

ʧʨʦʬʽʣʽʚ ʽ ʨʦʟʨʽʟʽʚ 
(ʟʣʽʚʘ, 1 ï ʣʽʥʽʷ ʧʨʦʬʽʣʶ, 2 ï ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʧʨʦʬʽʣʽ ʪʘ ʦʢʨʝʤʽ ʨʦʟʨʽʟʠ, 3 ï ʤʝʞʽ ʟʩʫʚʫ, 4 ï 

ʚʫʣʠʮʽ, 5 ï ʩʪʘʚ ʽ ʢʘʥʘʣʠ), ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʨʦʟʨʽʟʽʚ ʫ ʪʦʯʢʘʭ ɸ ʽ ɹ (ʩʧʨʘʚʘ ʚʛʦʨʽ, ʜʝʪʘʣʴʥʝ 
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ʧʦʷʩʥʝʥʥʷ ï ʚ ʪʝʢʩʪʽ) ʪʘ ʫʤʦʚʥʽ ʧʦʟʥʘʯʘʥʥʷ ʣʽʪʦʣʦʛʽʾ ʥʘ ʨʦʟʨʽʟʘʭ ʽ ʧʨʦʬʽʣʷʭ (1 ï ʥʘʩʠʧʥʽ ʚʽʜʢ-

ʣʘʜʠ ʽ ʰʪʫʯʥʽ ʧʦʢʨʠʪʪʷ; 2 ï ʟʩʫʚʥʽ ʚʽʜʢʣʘʜʠ (ʩʫʤʽʰ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʽ ʣʝʩʽʚ); 3 ï ʩʫʯʘʩʥʠʡ 

ˇʨʫʥʪ, ʯʦʨʥʦʟʝʤ; 4 ï ʚʠʢʦʧʥʠʡ ˇʨʫʥʪ; 5-6 ï ʣʝʩʠ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʞʦʚʪʽ, ʩʽʨʦ- ʽ ʩʽʨʫʚʘʪʦ-

ʞʦʚʪʽ, ʪʚʝʨʜʽ ʽ ʥʘʧʽʚʪʚʝʨʜʽ ʚʠʱʝ ʈˆɺ, ʧʣʘʩʪʠʯʥʽ ï ʥʠʞʯʝ, ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ʯʘʩʪʦ ʧʨʦʩʽʜ-

ʥʽ: 5 ï ʩʫʛʣʠʥʢʠ, 6 ï ʩʫʧʽʩʢʠ; 7 ï ʩʫʛʣʠʥʢʠ ʘʣʶʚʽʘʣʴʥʽ ʛʦʣʫʙʫʚʘʪʦ-ʩʽʨʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʫ ʩʝ-

ʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ, ʪʠʢʩʦʪʨʦʧʥʽ; 8-9 ï ʩʫʯʘʩʥʠʡ ʘʣʶʚʽʡ ʟʘʧʣʘʚʠ ʨ. ʉʘʤʝʮʴ: 8 ï ʩʫʛʣʠʥʢʠ ʟʘʤʫ-

ʣʝʥʽ ʯʦʨʥʽ ʽ ʛʦʣʫʙʫʚʘʪʦ-ʩʽʨʽ ʤôʷʢʦʧʣʘʩʪʠʯʥʽ, 9 ï ʩʫʧʽʩʢʠ ʩʽʨʽ, ʛʦʣʫʙʫʚʘʪʦ-ʩʽʨʽ ʧʣʘʩʪʠʯʥʽ ʽ ʪʝ-

ʢʫʯʽ; 10-11 ï ʜʘʚʥʽʡ ʘʣʶʚʽʡ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ: 10 ï ʧʽʩʢʠ ʩʽʨʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʢʚʘʨʮʦʚʽ (ʥʘ 

ʧʨʦʬʽʣʷʭ 1-1 ʽ 2-2 ʪʘʢʦʞ ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʥʘ ʧʨʦʬʽʣʽ 3-3 ï ʟ ʧʨʦʰʘʨʢʘʤʠ ʩʫʛʣʠʥʢʫ 

ʤôʷʢʦʧʣʘʩʪʠʯʥʦʛʦ ʩʽʨʦʛʦ; 11ï ʩʫʛʣʠʥʢʠ ʞʦʚʪʦ-ʩʽʨʽ ʱʽʣʴʥʽ ʪʚʝʨʜʽ, ʟ ʣʽʥʟʘʤʠ ʛʣʠʥ; 12 ï ʛʣʠʥʠ 

ʩʽʨʽ ʪʚʝʨʜʽ ʱʽʣʴʥʽ ʤʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 13 ï ʩʚʝʨʜʣʦʚʠʥʘ ʽʟ ʟʘʙʦʻʤ; 14 ï ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʽ ʜʘʪʘ ʬʽʢʩʘʮʽʾ).  

 

ʅʘ ʚʽʜʩʪʘʥʽ 100-200 ʤ ʚʽʜ ʙʨʽʚʢʠ, ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʬʽʢʩʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʚʠʢʦ-

ʧʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʧʽʚʥʽʯ, ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʽ ʩʭʽʜ ʚʽʜ ʤʝʞ ʟʩʫʚʫ (ʨʦʟʨʽʟ ɸ, ʧʨʦʬʽʣʴ 2-2 

ʽ ʨʦʟʨʽʟ ɹ ʚʽʜʧʦʚʽʜʥʦ, ʜʠʚ. ʨʠʩ. 2 ʽ 3). 

 
ʈʠʩ. 3. ɻʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʯʝʨʝʟ ʟʩʫʚ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʧʦ ʣʽʥʽʾ 1-1 

(ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ï ʥʘ ʨʠʩ. 2).  

ʇʨʠʤʽʪʢʠ. 1. ʎʝʡ ʪʘ ʽʥʰʽ ʧʨʦʬʽʣʽ ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ñʍʤʝʣʴʥʠʮʴʢʠʡʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò, ñɾʠʪʦʤʠʨʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò, ʍʤʝʣʴʥʠʮʴʢʘʛʨʦʧʨʦʝʢʪ, 

ʃʴʚʽʚʜʽʧʨʦʚʦʜʛʦʩʧ ʟʘ 1983-2017 ʨʨ.). 2. ɯʥʜʝʢʩʠ ʚʢʘʟʫʶʪʴ ʚʽʢ ʚʽʜʢʣʘʜʽʚ (N1s2 ï ʩʘʨʤʘʪʩʴʢʠʡ 

ʚʽʢ ʨʘʥʥʴʦʛʦ ʥʝʦʛʝʥʫ; Q1, Q2, Q3 ï ʨʘʥʥʽʡ, ʩʝʨʝʜʥʽʡ ʽ ʧʽʟʥʽʡ ʧʣʝʡʩʪʦʮʝʥ ʚʽʜʧʦʚʽʜʥʦ, Q4 ï ʛʦʣʦ-

ʮʝʥ) ʽ ʾʭʥʽʡ ʛʝʥʝʟʠʩ (ʘ ï ʘʣʶʚʽʘʣʴʥʽ, b ï ʙʽʦʛʝʥʥʽ, c ï ʢʦʣʶʚʽʘʣʴʥʽ (ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ï ʟʩʫʚʥʽ), 

vd ï ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ, m ï ʤʦʨʩʴʢʽ, t ï ʪʝʭʥʦʛʝʥʥʽ). 

 

ʍʦʯʘ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʟʩʫʚʫ (ʟʘ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʢʘʨʪʦʶ ʟ ʨʠʩ. 1 ï ʮʝ ʚʝʨʭʥʷ ʽ ʩʝʨʝʜʥʷ ʪʝʨʘʩʠ, ʘ ʪʘʢʦʞ ʧʦʚʝʨ-

ʭʥʷ ʟ ʢʦʤʙʽʥʘʮʽʻʶ ʫʩʪʫʧʽʚ, ʩʭʠʣʽʚ ʽ ʥʝʚʝʣʠʢʠʭ ʪʝʨʘʩ), ʧʨʦʪʝ ʻ ʜʘʥʽ ʧʨʦ ʧʦʪʫʞ-

ʥʽʩʪʴ ʟʩʫʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʩʝʨʝʜʥʽʡ (ʥʠʞʥʷ ʪʝʨʘʩʘ) ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ (ʧʦʚʝʨʭʥʷ ʟ 

ʜʨʽʙʥʦʛʦʨʙʢʫʚʘʪʠʤ ʨʝʣʴʻʬʦʤ) ï ʮʝ 5-6 ʤ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʟʘʟʥʘʣʘ 

ʩʫʪʪʻʚʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʙʫʣʠ ʟʩʫʥʫʪʽ ʫ 
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ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʤʦʛʣʘ ʜʦʩʷʛʘʪʠ 15 ʤ, ʜʦ ʥʝʦʛʝʥʦʚʠʭ ʛʣʠʥ ʟʘʣʠʰʘʣʦʩʷ ʱʝ ʱʦ-

ʥʘʡʤʝʥʰʝ ʩʪʽʣʴʢʠ ʞ. ʇʣʦʱʠʥʠ ʢʦʚʟʘʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʭʦʜʠʣʘʩʷ ʚʩʝʨʝʜʠʥʽ 

ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ. 

 
ʈʠʩ. 4. ɻʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʯʝʨʝʟ ʟʩʫʚ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʧʦ ʣʽʥʽʾ 2-2 (ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ 

ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ï ʥʘ ʨʠʩ. 2-3). ɺʛʦʨʽ ʚʢʘʟʘʥʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ: ɯ ï ʩʭʠʣ ʜʦʣʠʥʠ 

ʉʘʤʮʷ, ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʡ; ɯɯ ï ʤʝʞʠʨʽʯʯʷ ʜʚʦʭ ʙʘʣʦʢ; ɯɯɯ ï ʪʽʣʦ ʟʩʫʚʫ; ɯV ï ʚʦʜʦʜʽʣ 

ʤʽʞ ʇʽʚʜʝʥʥʠʤ ɹʫʛʦʤ ʽ ʉʘʤʮʝʤ).  

 

 
ʈʠʩ. 5. ɻʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʯʝʨʝʟ ʟʩʫʚ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʧʦ ʣʽʥʽʾ 3-3  

(ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ï ʥʘ ʨʠʩ. 2-3). 
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ɿʩʫʚ ʦʭʦʧʠʚ ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ ʽ ʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ ʯʝʪʚʝʨʪʠʥʥʦʾ ʣʝʩʦʚʦ-

ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ: ʮʝ ʩʝʨʝʜʥʴʦ- ʽ ʧʽʟʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʽ ʣʝʩʠ ï ʩʫʛʣʠʥʢʠ ʽ ʩʫʧʽʩʢʠ, 

ʽʤʦʚʽʨʥʦ, ʡ ʧʦʭʦʚʘʥʽ ˇʨʫʥʪʠ, ʧʨʦʪʝ ʩʘʤʝ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʜʘʥʠʭ ʱʦʜʦ ʥʠʭ ʥʝ 

ʟʥʘʡʜʝʥʦ. ɺʠʩʦʪʘ ʧʦʢʨʽʚʣʽ ʨʘʥʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʧʽʩʢʽʚ ʽ ʩʫʛʣʠʥ-

ʢʽʚ ʥʘ ʧʨʦʬʽʣʽ 1-1 ï ʥʘ 293 ʽ 290,6 ʤ, ʘʙʩʦʣʶʪʥʽ ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʩʦʪʠ ʚʦʜʦʜʽʣʫ ï 

327 ʤ, ʧʦʪʫʞʥʽʩʪʴ ʯʦʨʥʦʟʝʤʫ ï 1,7-1,8 ʤ. ʊʦʤʫ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʦʣʦʚʦ-

ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʤʝʞʠʨʽʯʯʷ ʉʘʤʮʷ ʽ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʩʪʘ-

ʥʦʚʠʪʴ 32-36 ʤ (ʫ ʨʦʟʨʽʟʽ ɹ ʟ ʥʠʭ ʨʦʟʙʫʨʝʥʦ 19,5 ʤ), ʤʦʞʣʠʚʦ, ʽ ʙʽʣʴʰʝ, ʱʦ ʻ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʦ ʚʝʣʠʢʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʇʦʜʽʣʴʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʘ ʥʝ ʣʠʰʝ ʜʣʷ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʧʣʘʪʦ. ʊʘʢʦʞ ʚʧʘʜʘʻ ʚ ʦʢʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʭʦʯʘ ʧʦ ʪʦʡ ʙʽʢ ʚʦʜʦʜʽ-

ʣʫ (ʧʨʦʬʽʣʴ 1-1) ʈˆɺ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʣʝʩʘʭ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʫ ʽ ʥʝʧʦʜʘʣʽʢ ʮʝ ʥʝ 

ʪʘʢ: ʡʦʛʦ ʘʙʦ ʥʝ ʚʠʷʚʣʝʥʦ, ʘʙʦ ʚʽʥ ʫ ʟʩʫʚʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ï ʫ 

ʘʣʶʚʽʘʣʴʥʠʭ. ʍʦʯʘ ʥʘ ʢʘʨʪʘʭ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʪʦʜʽ ʱʝ 

ʙʘʣʢʠ ʙʫʣʠ ʚʠʭʦʜʠ ʜʞʝʨʝʣ ʥʘ ʚʠʩʦʪʽ 310 ʤ [4]. 

ɼʝʪʘʣʴʥʽʰʝ ʨʦʟʛʣʷʥʴʤʦ ʙʫʜʦʚʫ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʽʟʽʚ 

ʫ ʪʦʯʢʘʭ ɸ ʽ ɹ (ʜʠʚ. ʨʠʩ. 2). ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʨʽʟʫ ɸ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ (ʫ ʛʝʦʤʦʨ-

ʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ï ʮʝ ʧʨʠʚʦʜʦʣʽʣʴʥʘ ʧʦʚʝʨʭʥʷ ʤʽʞ ʇʽʚʜʝʥʥʠʤ ɹʫʛʦʤ ʽ 

ʉʘʤʮʝʤ) ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʍʤʝʣʴʥʠʮʴʢʘʛ-

ʨʦʧʨʦʝʢʪʫ 2015 ʨ. ʪʘ ʥʘʰʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʛʝʥʝʟʠʩʫ ʽ ʚʽʢʫ ʛʦʨʠʟʦʥʪʽʚ. ɺʛʦʨʽ ʨʦʟ-

ʨʽʟʫ ʟʥʘʭʦʜʷʪʴʩʷ ʨʝʰʪʢʠ ʯʦʨʥʦʟʝʤʫ ʧʦʪʫʞʥʽʩʪʶ 0,5 ʤ (1). ʅʠʞʯʝ ʟʘʣʷʛʘʶʪʴ: 2,4 

ʤ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʧʨʦʩʽʜʥʦʛʦ (2); 1,6 ʤ ʣʝʩʫ ï 

ʩʫʛʣʠʥʢʫ ʞʦʚʪʦʛʦ ʪʚʝʨʜʦʛʦ ʧʨʦʩʽʜʥʦʛʦ (3); 7 ʤ ʣʝʩʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦʛʦ ʪʚʝʨʜʦ-

ʛʦ ʥʝʧʨʦʩʽʜʥʦʛʦ (4); 3,2 ʤ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʥʘ-

ʧʽʚʪʚʝʨʜʦʛʦ ʥʝʧʨʦʩʽʜʥʦʛʦ (5); 6,3 ʤ ʣʝʩʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦʛʦ ʪʚʝʨʜʦʛʦ ʥʝʧʨʦʩʽ-

ʜʥʦʛʦ, ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʩʪʷʞʽʥʥʷʤʠ (6). ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʫ ʤʘʻ 

ʨʠʩʠ ʧʽʟʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʛʦʨʦʭʽʚʩʴʢʦʛʦ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ 

ʥʠʞʥʽʡ ï ʩʝʨʝʜʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʤ ʢʦʨʰʽʚʩʴʢʠʤ ʚʠʢʦʧʥʠʤ ˇʨʫʥʪʦʚʠʤ ʢʦʤʧʣʝʢ-

ʩʦʤ. ɺʽʢ ʨʝʰʪʠ ʛʦʨʠʟʦʥʪʽʚ ʪʘʢʠʡ: ʛʦʣʦʮʝʥ (1), ʩʝʨʝʜʥʽʡ ʧʣʝʡʩʪʦʮʝʥ (3, 4, 6).  

ɸʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ʧʦʢʨʽʚʣʽ ʥʠʞʥʴʦʛʦ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʫ ï 310,7 ʤ (ʚ ʽʥʰʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʪʦʛʦ ʞ ʦʙ'ʻʢʪʫ ï ʜʦ 313,9 ʤ), ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʛʽʧʩʦʤʝʪʨʠʯʥʠʤ ʨʽ-

ʚʥʝʤ ʚʠʭʦʜʫ ʜʞʝʨʝʣ ʥʘ ʧʦʚʝʨʭʥʽ ʟʩʫʚʫ ʥʘ ʢʘʨʪʘʭ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. 

ʇʽʜʚʠʱʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʫʩʽʭ ʛʦʨʠʟʦʥʪʽʚ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ ʫ ʨʦʟʨʟ̔ʽ ɸ, ʘ 

ʪʘʢʦʞ ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʜʘʥʠʤʠ ʧʨʦʬʽʣʽʚ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʽʥʪʝʥʩʠʚʥʝ ʪʝʢʪʦʥʽʯʥʝ ʦʧʫʩʢʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʝʞʠʨʽʯʯʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʣʝʡʩʪʦʮʝ-

ʥʽ, ʷʢʝ ʚʧʣʠʥʫʣʦ ʥʘ ʤʽʛʨʘʮʽʶ ʨʫʩʣʘ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʥʘ ʧʽʚʥʽʯ, ʚʠʢʣʠʢʘʣʦ ʧʝʨʝ-

ʢʨʠʪʪʷ ʮʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʜʘʚʥʴʦʛʦ ʘʣʶʚʽʶ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʽ ʪʦʪʘʣʴʥʫ 

ʟʤʽʥʫ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ. ʈʘʥʽʰʝ ʤʠ ʢʦʨʦʪʢʦ ʨʦʟʛʣʷʜʘʣʠ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ 

ʝʚʦʣʶʮʽʾ ʪʝʨʘʩ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʫ ʚʝʨʭʥʽʡ ʪʝʯʽʾ [2], ʽ ʭʦʯʘ ʚʦʥʠ ʥʝ ʻ ʧʨʝʜʤʝʪʦʤ 
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ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʚʜʷʢʠ ʜʦʩʣʽʜʞʝʥʥʶ ʟʩʫʚʫ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ ʥʝʦʯʽʢʫʚʘʥʦ 

ʟô̫ ʩʫʚʘʣʦʩʷ ʯʠʤʘʣʦ ʥʦʚʠʭ ʬʘʢʪʽʚ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʨʽʟʫ ɹ (ʧʨʦʚʫʣʦʢ ʇʝʪʣʶʨʠ, ʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦ-

ʰʝʥʥʽ ï ʜʦʣʠʥʘ ʉʘʤʮʷ) ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ñɾʠʪʦʤʠʨʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò 2016 ʨ. ʪʘ ʥʘʰʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʛʝʥʝʟʠʩʫ 

ʽ ʚʽʢʫ ʛʦʨʠʟʦʥʪʽʚ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ. ɺʛʦʨʽ ʨʦʟʨʽʟʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʩʠʧ 

ʟ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ, ʧʝʨʝʚʽʜʢʣʘʜʝʥʦʛʦ ʯʦʨʥʦʟʝʤʫ ʪʦʱʦ ʧʦʪʫʞʥʽʩʪʶ 1,2 ʤ (1). 

ʅʠʞʯʝ ʟʘʣʷʛʘʶʪʴ: 1,4 ʤ ʣʝʩʫ ï ʩʫʛʣʠʥʢʫ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʪʚʝʨʜʦʛʦ ʧʨʦʩʽʜʥʦʛʦ 

(2); 2,1 ʤ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʫ ï ʩʫʛʣʠʥʢʫ ʢʦʨʠʯʥʝʚʦʛʦ ʥʘʧʽʚʪʚʝʨʜʦʛʦ ʥʝʧʨʦʩʽʜʥʦ-

ʛʦ, ʟ ʚʘʧʥʷʢʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʽ ʢʽʣʮɹʷʤʠ ʃʽʟʝˇʘʥˇʘ, ʛʽʜʨʦʢʩʠʜʘʤʠ ʤʘʨʛʘʥʮʶ ʽ 

ʟʘʣʽʟʘ (3); 2,3 ʤ ʣʝʩʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦʛʦ ʪʚʝʨʜʦʛʦ ʧʨʦʩʽʜʥʦʛʦ, ʟ ʣʽʥʟʘʤʠ ʧʽʩʢʫ ʽ 

ʚʘʧʥʷʢʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ (4); 7,5 ʤ ʣʝʩʫ ï ʩʫʛʣʠʥʢʫ ʞʦʚʪʦʛʦ ʥʘʧʽʚʪʚʝʨʜʦʛʦ 

ʥʝʧʨʦʩʽʜʥʦʛʦ, ʟ ʣʽʥʟʘʤʠ ʧʽʩʢʫ ʽ ʚʘʧʥʷʢʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ (5); 2 ʤ ʛʣʠʥʠ ʩʽʨʦʾ ʽ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʾ ʪʚʝʨʜʦʾ ʟ ʪʦʥʢʠʤʠ (1-3 ʤʤ) ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʫ (6). 

ʍʦʯʘ ʚʠʢʦʧʥʠʡ ˇʨʫʥʪ ʫ ʨʦʟʨʽʟʽ ɹ ʟʘʣʷʛʘʻ ʙʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ, ʪʘ ʡʦʛʦ ʦʩʦʙ-

ʣʠʚʦʩʪʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʥ ʰʚʠʜʰʝ ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʝʜʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʢʦʨ-

ʰʽʚʩʴʢʦʛʦ ʚʠʢʦʧʥʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʥʝ ʜʦ ʧʽʟʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ˇʨʫ-

ʥʪʽʚ. ɺʽʢ ʨʝʰʪʠ ʛʦʨʠʟʦʥʪʽʚ ʪʘʢʠʡ: ʛʦʣʦʮʝʥ (1), ʩʝʨʝʜʥʽʡ ʧʣʝʡʩʪʦʮʝʥ (2, 4), ʽʤʦʚʽ-

ʨʥʦ, ʨʘʥʥʽʡ ʧʣʝʡʩʪʦʮʝʥ ʜʣʷ (5), ʩʘʨʤʘʪʩʴʢʠʡ ʚʽʢ ʨʘʥʥʴʦʛʦ ʥʝʦʛʝʥʫ (6). 

 ʋ ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʪʦʛʦ ʞ ʦʙ'ʻʢʪʫ ʙʫʣʦ ʚʠʢʣʠʥʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ 

ˇʨʫʥʪʫ ʥʘ ʟʘʭʽʜ, ʘ ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʦʩʽʜʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʟʘ ʜʘʥʠʤʠ ʙʫʨʽʥʴ ʽ 

ʩʪʘʪʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʜʦʩʷʛʘʣʘ 9,4-12,3 ʤ (ʫ ʨʦʟʨʽʟʽ ɹ ï ʫʩʴʦʛʦ 3,7). ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʱʝ ʦʜʥʘ ʧʦʪʝʥʮʽʡʥʘ ʧʨʠʯʠʥʘ ʨʦʟʚʠʪʢʫ ʟʩʫʚʫ ï ʦʜʥʦʨʽʜʥʠʡ ʧʦʪʫʞʥʠʡ ʧʨʦ-

ʩʽʜʥʠʡ ʛʦʨʠʟʦʥʪ, ʫ ʷʢʦʤʫ ʧʨʦʩʽʜʥʽʩʪʴ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (ʥʘʧʨʠʢʣʘʜ, ʩʠʣʴʥʘ 

ʨʽʟʢʘ ʚʠʙʫʭʦʚʘ ʯʠ ʩʝʡʩʤʽʯʥʘ ʚʽʙʨʘʮʽʷ) ʤʦʛʣʘ ʩʪʚʦʨʠʪʠ ʧʦʯʘʪʢʦʚʽ ʩʪʽʥʢʠ ʚʽʜʨʠʚʫ. 

ʇʽʜ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʟʘʣʷʛʘʶʪʴ ʘʣʶʚʽʘʣʴʥʽ ʩʫʛʣʠʥʢʠ ʽ ʧʽ-

ʩʢʠ (ʽʤʦʚʽʨʥʦ, ʨʘʥʥʴʦʯʝʪʚʝʨʪʠʥʥʽ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʨʰʠʤʠ), ʘ ʚʞʝ ʧʽʜ ʥʠʤʠ ï 

ʥʝʦʛʝʥʦʚʽ ʛʣʠʥʠ. ɿʘʧʣʘʚʘ ʉʘʤʮʷ ʩʢʣʘʜʝʥʘ ʩʫʯʘʩʥʠʤ ʘʣʶʚʽʻʤ, ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʟʩʫʚʫ ʜʽʣʷʥʢʘʭ ï ʟʘʤʫʣʝʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ ʚʛʦʨʽ ʽ ʩʫʧʩ̔ʢʘʤʠ ʚʥʠʟʫ. 

ɺʠʰʫʢʫʚʘʥʥʷ 1994 ʨ. ʫ ʧʨʦʚ. ʇʝʪʣʶʨʠ ʚʠʷʚʠʣʠ ʪʠʢʩʦʪʨʦʧʥʽʩʪʴ ʩʫʛʣʠʥʢʽʚ (ʩʭʽʜ-

ʥʠʡ ʢʨʘʡ ʧʨʦʬʽʣʶ 3-3, ʨʠʩ. 5).  

ʊʠʢʩʦʪʨʦʧʥʽʩʪʴ (ʫ ʩʪʨʦʛʦʤʫ ʭʽʤʽʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʟʜʘʪʥʽʩʪʴ ʢʦʣʦʾʜʽʚ ʧʝʨʝ-

ʭʦʜʠʪʠ ʽʟ ʛʝʣʷ ʚ ʟʦʣʴ) ʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ ʧʣʠʚʫʥʠ (ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʚʽʜʢʣʘʜʠ, ʨʽʟʥʽ 

ʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʧʦʭʦʜʞʝʥʥʷʤ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʘʣʷʛʘʶʪʴ ʫ ʬʦʨʤʽ 

ʣʽʥʟ ʽ ʧʝʨʝʭʦʜʷʪʴ ʫ ʪʝʢʫʯʠʡ ʩʪʘʥ ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʭʘʥʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʚʽʙʨʘʮʽʾ 

ʪʦʱʦ) ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʰʠʨʝʥʠʭ ʬʝʥʦʤʝʥʽʚ ʥʘ ʇʦʜʽʣʴʩʴʢʽʡ ʚʠʩʦʯʠʥʽ, ʪʘ ʚʩʝ ʞ 

ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʚʽʜʦʤʽ ʢʽʣʴʢʘ ʧʨʦʷʚʽʚ ʪʠʢʩʦʪʨʦʧʥʠʭ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ, ʧʨʦ ʱʦ ʤʠ ʚʞʝ ʧʠʩʘʣʠ ʫ [1]. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʽ ʥʘʩʣʽʜʢʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʪʘ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʪʨʝʙʫʁ ʪʴ ʦʢʨʝʤʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʫʚʘʞʠʤʦ ʣʠʰʝ, 
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ʱʦ ʈˆɺ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʣʠʙʠʥʽ 6,3 ʤ ʷʢʨʘʟ ʫ ʪʠʢʩʦʪʨʦʧʥʦʤʫ ʛʦʨʠʟʦʥʪʽ, ʘ ʚʠʩʦʪʘ 

ʡʦʛʦ ʧʦʢʨʽʚʣʽ ï 298,2 ʤ ï ʧʨʠʙʣʠʟʥʦ ʪʘʢʘ ʞ, ʷʢ ʘʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ʧʽʜʦʰʚʠ ʥʠʞ-

ʥʴʦʾ ʪʝʨʘʩʠ ʥʘ ʪʽʣʽ ʟʩʫʚʫ. 

ʆʪʞʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʟʩʫʚʫ ʥʘ 

ʚʫʣ. ʂʫʧʨʽʥʘ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʩʧʦʥʫʢʘʣʘ ʜʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʘʥʘʣʦʛʽʡ ʽ ʯʘʩʦʤ ʥʘʚʽʪʴ ʥʘʛʘʜʫʚʘʣʘ ʧʨʘʮʶ ʘʥʪʨʦʧʦʣʦʛʽʚ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴ ʚʠʛʣʷʜ 

ʛʦʤʽʥʽʜ ʟʘ ʢʽʣʴʢʦʤʘ ʬʨʘʛʤʝʥʪʘʤʠ ʯʝʨʝʧʘ. ʆʜʥʘʢ ʽ ʟʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʚʜʘʣʦʩʷ 

ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʽ ʚʠʷʚʠʪʠ ʪʽ ʾʭʥʽ ʨʠʩʠ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʢʦʪʨʽ ʤʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʫ. 

ɯʜʝʘʣʴʥʘ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʜʣʷ ʟʩʫʚʽʚ ï ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʥʘ ʥʝʦʛʝʥʦ-

ʚʠʭ ʚʽʜʢʣʘʜʘʭ ï ʪʫʪ ʥʝ ʩʧʨʘʮʶʚʘʣʘ, ʙʦ ʧʣʦʱʠʥʘ ʢʦʚʟʘʥʥʷ ʟʥʘʭʦʜʠʣʘʩʷ ʚʩʝʨʝʜʠʥʽ 

ʪʦʚʱʽ ʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʣʝʩʽʚ. ɼʝʪʘʣʴʥʽʰʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ 

ʟʩʫʚʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʩʪʨʘʪʠʛʨʘʬʽʾ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʩʝʨʽʾ, ʚʧʣʠʚʫ ʨʽʚʥʽʚ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ ʪʘ ʦʢʨʝʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʢʣʘʜʽʚ (ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦʩʽʜʥʦʩʪʽ ʪʘ ʪʠʢʩʦ-

ʪʨʦʧʥʦʩʪʽ), ʩʪʘʥʝ ʪʝʤʦʶ ʥʘʩʪʫʧʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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Summary 

Koltun O.V., Koltun V.R. The Geological Features of the Landslide on 

Kuprin Str . in Khmelnytskyi City.  
This landslide on the left bank of Samets River (the right tributary of Pivdennyi Buh River) is 

the biggest within Khmelnytskyi City area. Despite its more than half century development are still 

many questions unknown or unclear. The original ground surface after the shifts has changed the 

steep slopes to artificial terraces, light hilly surfaces, natural and artificial scarps. The total thick-

ness of the loess-paleosol sequence distinguish 32-36 ms (estimated). The thickness of moved sedi-

ments by the main northeast scarp could reach 15 ms. They included the fertile soils and the upper 

and middle Pleistocene parts from the loess-paleosol sequence. The surface rupture lied down into 

the last. According to geotechnical engineering investigation in 1983-1990, the thickness of the dis-

placed material in the middle part of the landslide body was 4,5-6,0 ms. Below the loess-paleosol 

sequence lie lower Pleistocene alluvial sediments: sand and loam. Deeper reposes lower Neogene 

clay. The oversaturated loam by the southeast range of the toe of the surface of rupture is thixo-

tropic. Upper layers of the loess-paleosol sequence (3-9 ms thick and more) can sink because of its 

land subsidence ability. The ground water table was situated under the displaced material in the 

middle part of the landslide and into alluvial sediments closer to the Samets Valley. The soil prop-

erties and the groundwater table features need a special research. 

Key words: urban landslides, loess landslides, loess-paleosoil sequence, Khmelnytskyi City. 
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ʉʣʶʪʘ ɺ.ɹ., ɻʥʠʜʘ ɸ.ʉ., ʈʘʡʩʴʢʘ ɸ.ʖ.1 

 

ɼɽʗʂɯ ʆʉʆɹʃʀɺʆʉʊɯ ʄʆʈʌʆʃʆɻɯɰ ʇʆɼɯɺ ʗʂ ʆʂʈɽʄʀʍ ʌʆʈʄ 

ɿɸʇɸɼʀʅʅʆɻʆ ʈɽʃʔɭʌʋ 

 

ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʣʽʪʦʣʦʛʽʾ ʧʦʜʽʚ ʷʢ ʦʢʨʝʤʦʾ ʬʦʨʤʠ ʟʘʧʘʜʠʥʥʦʛʦ ʨʝʣʴ-

ʻʬʫ. ɻʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʨʦʟʚʠʪʢʫ ʜʘʥʠʭ ʫʪʚʦʨʝʥʴ ʥʘ ɯʥʛʫʣʝʮʴʢʦʤʫ ʟʨʦʰʫʚʘʥʦʤʫ ʤʘʩʠʚʽ, 

ʷʢʠʡ ʷʚʣʷʻʪʴʩʷ ʪʠʧʦʚʠʤ ʜʣʷ ʤʘʩʠʚʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʣʝʩʦʚʽʡ ʨʽʚʥʠʥʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘ-

ʧʘʜʠʥʠ. ɿʜʽʡʩʥʝʥʦ ʩʧʨʦʙʫ ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʽʚ ʪʘ ʩʪʝʧʦʚʠʭ ʙʣʶʜʝʮʴ. ʈʦʟʛʣʷ-

ʥʫʪʦ ˇʨʫʥʪʠ ʷʢʽ ʨʦʟʚʠʥʫʪʽ ʚ ʧʦʜʘʭ ʽ ʥʘ ʩʭʠʣʘʭ ʜʦʣʠʥ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʥʠʭ ʪʘ ʥʘ ʜʥʽ ʥʝʛʣʠ-

ʙʦʢʠʭ ʧʦʜʽʚ. ʅʘ ʨʦʟʛʣʷʥʫʪʽʡ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝʚôʷʪʴ ʨʽʟʥʦʚʠʜʽʚ ʧʦʜʽʚ ʟʘ ʤʦʨʬʦʣʦʛʽ-

ʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʟʘ ʩʪʫʧʝʥʝʤ ʦʛʣeʻʥʦʩʪʽ. ʊʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʚʦʜʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʘʩ. ɺʦʜʘʤ ʧʦʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʚʣʘʩʪʠʚʘ 

ʩʣʘʙʢʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʚʦʥʠ ʤʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʡ ʩʢʣʘʜ. ɿʚʝʨʥʫʪʦ ʫʚʘʛʫ ʥʘ 

ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʟʘʧʘʜʠʥ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʣʝʛʣʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʪʘ ʾʾ ʢʦʣʠʚʘʥʥʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʽ ʟʨʦʰʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʧʘʜʠʥʥʠʡ ʨʝʣʴʻʬ, ʩʫʬʦʟʽʡʥʦ-ʧʨʦʩʘʜʢʦʚʽ ʷʚʠʱʘ, ʤʽʢʨʦʟʘʧʘʜʠʥʠ, ʤʝʟʦ-

ʨʝʣʴʻʬ, ʩʪʝʧʦʚʽ ʙʣʶʜʮʷ, ʧʦʜʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʧʘʜʠʥʥʠʡ ʨʝʣʴʻʬ ʯʝʨʝʟ ʩʚʦʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʽ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʽʩʪʴ ʬʦʨʤ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʡʦʛʦ ʰʠʨʦʢʠʡ ʪʘ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠ-

ʪʦʢ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʧʠʪʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ɿʘ ʩʧʦʩʦ-

ʙʦʤ ʫʪʚʦʨʝʥʥʷ, ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʜʘʥʽ ʦʙôʻʢʪʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 4 ʢʨʫʧʥʠʭ 

ʛʨʫʧ ʟʘ ʧʨʦʚʽʜʥʠʤ ʧʨʦʮʝʩʦʤ ʫʪʚʦʨʝʥʥʷ: ʘ) ʢʘʨʩʪʦʚʽ; ʙ) ʢʘʨʩʪʦʚʦ-ʩʫʬʦʟʽʡʥʽ; ʚ) 

ʧʨʦʩʘʜʦʯʥʽ; ʛ) ʝʨʦʟʽʡʥʽ [3]. 

ʊʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʙʽʣʴʰ ʥʽʞ ʥʘ 80% ʧʦʢʨʠʪʘ ʣʝʩʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʽ ʚʠ-

ʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰʫ ʧʦʰʠʨʝʥʽʩʪʴ ʧʦʩʘʜʦʯʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʦʩʘʜʦʯʥʦ-ʩʫʬʦʟʽʡʥʠʭ ʟʘ-

ʧʘʜʠʥʥʠʭ ʫʪʚʦʨʝʥʴ; ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʥʠ ʤʘʶʪʴ ʦʢʨʫʛʣʫ ʯʠ ʦʚʘʣʴʥʦ-ʦʢʨʫʛʣʫ, ʨʽʜ-

ʰʝ ï ʣʽʥʽʡʥʦ ʚʠʪʷʛʥʫʪʫ ʬʦʨʤʠ ʽ ʻ ʟʘʤʢʥʫʪʠʤʠ ʧʦʥʠʞʝʥʥʷʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʥʦ-

ʩʥʦ ʥʝʚʝʣʠʢʦʾ ʛʣʠʙʠʥʠ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʠʭ ʧʦʥʠʞʝʥʴ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʷʚʫ ʧʨʦʩʘʜʦʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʝʩʦʚʠʭ ʧʦʨʽʜ ï ʰʚʠʜʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ 

ʧʦʨʦʜʠ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ.  

ɼʦʩʠʪʴ ʯʘʩʪʦ ʟʘʧʘʜʠʥʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ, ʨʦʟʚʠʥʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʦʢʨʠʪʠʭ 

ʣʝʩʘʤʠ, ʥʘʟʠʚʘʶʪʴ ʫʟʘʛʘʣʴʥʶʶʯʠʤ ʧʦʥʷʪʪʷʤ ʩʪʝʧʦʚʽ ʙʣʶʜʮʷ, ʚʽʜʥʦʩʷʯʠ ʩʶʜʠ 

ʨʽʟʥʦʛʝʥʝʪʠʯʥʽ ʟʘʧʘʜʠʥʥʽ ʫʪʚʦʨʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʦʜʠ, ʥʝ ʧʨʦʚʦʜʷʯʠ ʤʽʞ ʥʠʤʠ ʯʽʪ-
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ʢʦʾ ʤʝʞʽ, ʚʢʘʟʫʶʯʠ ʥʘ ʥʠʭ ʷʢ ʥʘ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʙʣʶʜʮʷ. ʅʘ ʜʫʤʢʫ ɯ.ʃ. ʉʦʢʦ-

ʣʦʚʩʴʢʦʛʦ ʮʝ ʻ ʥʝʚʽʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʜʠ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ, 

ʘ ʽ ʻ ʧʦʤʽʪʥʦ ʛʣʠʙʰʠʤʠ ʧʦʥʠʞʝʥʥʷʤʠ (ʨʦʟʤʽʨ ʾʭ ʚʠʤʽʨʶʻʪʴʩʷ ʢʽʣʦʤʝʪʨʘʤʠ, ʛʣʠ-

ʙʠʥʘ ï ʜʦ 10-15 ʤ; ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʜʽʚ, ɺʝʣʠʢʠʡ ɸʛʘʡʤʘʥʩʴʢʠʡ, ʤʘʻ ʧʣʦʱʫ 

ʙʣʠʟʴʢʦ 120 ʢʤ
2
) [4]. ʊʘʢʽ ʨʦʟʤʽʨʠ ʜʦʟʚʦʣʷʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʦʜʠ ʚʞʝ ʷʢ ʧʨʦ 

ʤʝʟʦʨʝʣʴʻʬ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʝʧʦʚʠʭ ʙʣʶʜʝʮʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʢʨʦʟʘʧʘʜʠʥ-

ʥʦʛʦ ʨʝʣʴʻʬʫ.  

ʂʨʽʤ ʪʦʛʦ ʧʦʜʠ ʤʘʶʪʴ ʯʽʪʢʠʡ ʨʘʡʦʥ ʧʦʰʠʨʝʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʝʧʦʚʠʭ 

ʙʣʶʜʝʮʴ, ï ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʘ ʥʠʟʦʚʠʥʘ ʤʽʞ ʜʦʣʠʥʘʤʠ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʥʘ ʟʘ-

ʭʦʜʽ ʪʘ ʨ. ʄʦʣʦʯʥʘ ʥʘ ʩʭʦʜʽ. ɻʝʥʝʪʠʯʥʦ ʚʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʜʝʙʽʣʴʰʦʛʦ ʩʣʽʜʠ 

ʜʘʚʥʽʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʦʟʝʨ, ʣʠʤʘʥʽʚ ʪʘ ʟʘʪʦʢ ʉʠʚʘʰʘ, ʩʪʘʨʠʮʴ ʥʘ ʪʝʨʘʩʘʭ ʜʦʣʠʥ 

ɼʥʽʧʨʘ ʪʘ ʄʦʣʦʯʥʦʾ [4]. 

ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʧʦʜʠ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʧʦh ʠʨʝʥʥʷ 

ʻ ɯʥʛʫʣʝʮʴʢʠʡ ʟʨʦʰʫʚʘʣʴʥʠʡ ʤʘʩʠʚ.  

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʷʚʣʝʥʥʷ ʦʢʨʝ-

ʤʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʘ ʣʽʪʦʣʦʛʽʾ ʧʦʜʽʚ ʷʢ ʩʘʤʦʩʪʽʡʥʦʾ ʬʦʨ-

ʤʠ ʟʘʧʘʜʠʥʥʦʛʦ ʨʝʣʴʻʬʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɯʥʛʫʣʝʮʴʢʠʡ ʟʨʦʰʫʚʘʥʠʡ ʤʘʩʠʚ ʨʦʟʪʘʰʦʚʘ-

ʥʠʡ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ɯʥʛʫʣʝʮʴʢʦ-ɹʫʟʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ. ɯʥʛʫʣʝʮʴʢʘ ʟʨʦʰʫʚʘ-

ʣʴʥʘ ʩʠʩʪʝʤʘ ʦʜʥʘ ʟ ʧʝʨʰʠʭ ʚʝʣʠʢʠʭ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽ, ʚʚʝʜʝʥʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 1956-1963 ʨʨ. ʉʠʩʪʝʤʘ ʦʭʦʧʣʶʻ 55 ʛʦʩʧʦʜʘʨʩʪʚ ʉʥʽʛʫʨʽʚʩʴʢʦʛʦ ʽ 

ɾʦʚʪʥʝʚʦʛʦ ʨʘʡʦʥʽʚ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ɹʣ̔ʦʟʝʨʩʴʢʦʛʦ, ʂʦʤʩʦʤʦʣʴʩʴʢʦʛʦ ʪʘ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʣʠʚʫ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʜʦɦ ʫʚʘʥʥʷ (92% ʧʣʦʱʽ) [2].  

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ɯʥʛʫʣʝʮʴʢʦʛʦ ʤʘʩʠʚʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʨʦʟ-

ʪʘʰʫʚʘʥʥʷʤ ʚ ʤʝʞʘʭ ʢʨʫʧʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ï ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘ-

ʜʠʥʠ. ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʟʘʣʷʛʘʻ ʥʘ ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ ï ʙ̔ -

ʣʴʰʝ 1500 ʤ. ʅʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʻ ʧʦʢʣʘʜʠ ʧʠʩʘʣʴʥʦʾ 

ʢʨʝʡʜʠ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 540 ʤ. ʇʦʨʦʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ: ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʽ ʧʦ-

ʜʦʚʠʤʠ, ʘʣʶʚʽʻʤ ʨʽʯʢʦʚʠʭ ʪʝʨʘʩ, ʝʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʙʘ-

ʣʦʢ, ʣʠʤʘʥʥʦ-ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʢʘʤʠ ʦʩʠʧʽʚ ʽ ʧʝʨʝʩʠʧʽʚ. ɽʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʣʝ-

ʩʦʚʽ ʫʪʚʦʨʝʥʥʷ ʩʫʮʽʣʴʥʠʤ ʯʦʭʣʦʤ, ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 10-15 ʜʦ 30 ʤ, ʧʦʢʨʠʚʘʶʪʴ 

ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʫ ʨʽʚʥʠʥʫ. ʇʦʜʠ ï ʩʫʯʘʩʥʽ ʪʘ ʨʝʣʽʢʪʦʚʽ ï ʩʢʣʘʜʝʥʽ ʟʝʣʝʥʫʚʘʪʦ-

ʩʽʨʠʤʠ ʦʛʣʝʻʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʛʣʠʥʘʤʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʨʠʪʦʨʽʷ ɯʥʛʫʣʝʮʴʢʦʛʦ ʤʘʩʠʚʫ ʷʚʣʷʻ ʩʦ-

ʙʦʶ ʯʘʩʪʠʥʫ ʣʝʩʦʚʦʛʦ ʨʽʚʥʠʥʥʦʛʦ ʧʣʘʪʦ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʥʠʟʦʚʠʥʠ ʟ ʚʠʩʦʪʘ-

ʤʠ 55-50 ʤ ʥʘ ʧʽʚʥʦʯʽ ʽ ʜʦ 40 ʤ ʥʘ ʧʽʚʜʥʽ. ʅʘ ʟʘʭʦʜʽ ʧʣʘʪʦ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ 

ʚ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʨ. ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʫʨʽʟʫ 
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ʚʦʜʠ ʚ ɹʫʟʴʢʦʤʫ ʣʠʤʘʥʽ. ʅʘ ʩʭʦʜʽ ʧʣʘʪʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʭʠʣ ʜʦʣʠʥʠ ɯʥʛʫʣʴʮʷ, ʫ 

ʚʠʛʠʥʘʭ ʨʫʩʣʘ ʨʽʢʠ ʨʦʟʚʠʥʫʪʽ ʪʨʠ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʨʽʚ-

ʥʠʥʥʠʡ ʤʘʩʠʚ ʦʙʤʝʞʫʻʪʴʩʷ ʫʩʪʫʧʦʤ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ɼʥʽʧʨʘ, ʱʦ ʟʜʽʡʤʘʻʪʴ-

ʩʷ ʥʘ 10-12,5 ʤ ʥʘʜ ʨʽʚʥʝʤ ʚʦʜʠ, ʘ ʥʘ ʧʽʚʜʥʽ ï ʢʨʫʪʠʤ ʦʙʨʠʚʠʩʪʠʤ ʙʝʨʝʛʦʤ ɼʥʽʧ-

ʨʦʚʩʴʢʦʛʦ ʣʠʤʘʥʫ.  

ʇʣʘʪʦ ʧʨʦʨʽʟʘʥʝ ʢʽʣʴʢʦʤʘ ʟʥʘʯʥʠʤʠ ʙʘʣʢʘʤʠ. ɼʚʽ ʟ ʥʠʭ, ʥʘʡʙʽʣʴʰ ʢʨʫʧʥʽ ï 

ɹʽʣʦʟʝʨʢʘ ʽ ɺʝʨʝʚʯʠʥʘ, ʧʨʦʨʽʟʫʶʯʠ ʪʝʨʠʪʦʨʽʶ ʚ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʽ, ʜʽʣʷʪʴ ʡʦ-

ʛʦ ʥʘ ʪʨʠ ʚʦʜʦʜʽʣʴʥʽ ʧʣʦʱʽ; ʢʨʽʤ ʥʠʭ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ɼʥʽʧʨʦʚʩʴ-

ʢʦʛʦ ʽ ɹʫʟʴʢʦʛʦ ʣʠʤʘʥʽʚ, ʨʦʟʚʠʥʫʪʽ ʥʝʚʝʣʠʢʽ ʙʘʣʢʠ. ɺ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʧʨʠʙʝʨʝ-

ʞʥʠʭ ʟʦʥ ʤʘʩʠʚʫ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʭʠʣʘʭ ɯʥʛʫʣʴʮʷ ʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʠʤʘʥʫ, ʪʨʘʧ-

ʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʽ, ʜʦʩʠʪʴ ʛʣʠʙʦʢʽ ʷʨʠ.  

ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ (25-30% ʧʣʦʱʽ) ʥʘ ʧʣʘʪʦ ʷʚʣʷʶʪʴʩʷ ʧʦʜʠ ï ʟʘ-

ʤʢʥʫʪʽ ʜʝʧʨʝʩʽʾ ʦʚʘʣʴʥʦʾ ʘʙʦ ʚʠʪʷʛʥʫʪʦʾ ʬʦʨʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚʦʥʠ ʥʘ 

ʧʣʦʱ̔ ʽ ʤʽʞ ʙʘʣʢʦʶ ɹʽʣʦʟʝʨʢʘ ʽ ɹʫʟʴʢʠʤ ʣʠʤʘʥʦʤ, ʜʝ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʽʣʴʰʝ 30 

ʧʦʜʽʚ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ: ʚʽʜ 1-2 ʜʦ 6-7 ʢʤ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʟ̔ʽ; ʥʘʡʙʽʣʴʰʽ ʟ ʥʠʭ 

ʂʦʧʘʥʽʡʩʴʢʠʡ, ʏʦʨʥʦʣʦʱʠʥʩʴʢʠʡ ʽ ɿʝʣʝʥʦʛʘʡʩʴʢʠʡ, ʚʩʴʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʥʛʫʣʝ-

ʮʴʢʦʛʦ ʤʘʩʠʚʫ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʽʣʴʰʝ 50 ʪʘʢʠʭ ʜʝʧʨʝʩʽʡ. ʂʨʽʤ ʩʫʯʘʩʥʠʭ ʧʦʜʽʚ, ʜʦ-

ʙʨʝ ʚʠʜʠʤʠʭ ʚ ʨʝʣʴʻʬʽ ʽ ʩʢʣʘʜʝʥʠʤʠ ʦʛʣʝʻʥʠʤʠ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʚʠʜʽ-

ʣʷʶʪʴʩʷ ʪʘʢʦʞ ʚʠʢʦʧʥʽ ʧʦʜʠ, ʢʦʪʨʽ ʥʝ ʧʦʨʫʰʫʶʪʴ ʨʽʚʥʠʥʥʦʛʦ ʨʝʣʴʻʬʫ ʧʣʘʪʦ [1]. 

ˆʨʫʥʪʦʫʪʚʦʨʶʶʯʽ ʧʦʨʦʜʠ ʥʘ ʥʘʡʙʽʣʴʰʠʡ ʯʘʩʪʠʥʽ ʤʘʩʠʚʫ (85% ʧʣʦʱʽ) 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʝʩʦʚʠʜʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 8 ʜʦ 25 ʤ. ʅʘ ʨʝʰʪʽ ʤʘ-

ʩʠʚʫ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʴʩʷ ʦʛʣʝʻʥʽ ʣʝʩʠ (ʚ ʧʦʜʘʭ), ʝʦʣʦʚʽ 

ʧʽʩʢʠ (ʥʘ ʪʝʨʘʩʘʭ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ), ʯʝʨʚʦʥʦ-ʙʫʨʽ ʛʣʠʥʠ ʜʘʚʥʴʦʘʣʶʚʽʘʣʴʥʽ, ʧʣʽ-

ʦʮʝʥʦʚʽ ʧʽʩʢʠ ʪʘ ʚʠʚʽʪʨʽʣʽ ʚʘʧʥʷʢʠ ʥʘ ʩʭʠʣʘʭ ʜʦʣʠʥ. ˆʨʫʥʪʠ ʤʘʩʠʚʫ ʩʬʦʨʤʫʚʘ-

ʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʢʘʨʙʦʥʘʪʥʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʦʜʘʭ ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ 

ʟʚʦʣʦʞʝʥʥʽ ʽ ʥʘʷʚʥʦʩʪʽ ʤʽʩʮʝʚʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ (ʚ ʜʦʣʠʥʠ ʨʽʢ ʽ ʙʘʣʦʢ ʚ 

ʧʦʜʦʚʽ ʧʦʥʠʞʝʥʥʷ). 

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʫ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʦʨʥʦʟʝʤʘʤʠ ʧʽʚʜʝʥʥʠ-

ʤʠ ʛʫʤʫʩʦʚʠʤʠ ʽ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʤʠ ˇʨʫʥʪʘʤʠ (ʪʘʙʣ. 1) [4].  

ɺ ʧʦʜʘʭ ʽ ʥʘ ʩʭʠʣʘʭ ʜʦʣʠʥ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʥʠʭ ʪʘ ʜʥʽ ʥʝʛʣʠʙʦʢʠʭ ʧʦʜʽʚ 

ʨʦʟʚʠʥʫʪʽ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʩʣʘʙʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦʦʩʦʣʦʜʽʣʽ ˇʨʫʥʪʠ ʥʘ 

ʦʛʣʝʻʥʠʭ ʣʝʩʘʭ. ɻʫʤʫʩʦʚʽ ʛʦʨʠʟʦʥʪʠ ʧʦʪʫʞʥʽʩʪʶ 48-60 ʩʤ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʢʦʣʠʚʘ-

ʻʪʴʩʷ ʚ ʤʝʞʘʭ 2,0-3,5%, ʨʅ ʩʦʣʴʦʚʝ ï 6,1-6,5, ʢʘʨʙʦʥʘʪʠ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʛʣʠ-

ʙʠʥʽ 60-100 ʩʤ. 

ʅʘ ʜʥʽ ʛʣʠʙʦʢʠʭ ʧʦʜʽʚ ʧʦʰʠʨʝʥʽ ʙʦʣʦʪʥʦ-ʣʫʯʥʽ ʩʠʣʴʥʦʦʩʦʣʦʜʽʣʽ ˇʨʫʥʪʠ ʥʘ 

ʦʛʣʝʻʥʠʭ ʣʝʩʘʭ. ɺ ʮʠʭ ˇʨʫʥʪʘʭ ʽʥʪʝʥʩʠʚʥʦ ʚʠʨʘʞʝʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʦ-

ʣʦʾʜʽʚ ʧʦ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʶ, ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʝʣʶʚʽʘʣʴʥʠʡ ʪʘ ʽʣʶʚʽʘʣʴʥʠʡ 

ʛʦʨʠʟʦʥʪʠ, ʚʤʽʩʪ ʛʫʤʫʩʫ 2,0-2,8%, ʛʣʠʙʠʥʘ ʛʫʤʫʩʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ 22-40 ʩʤ, ʢʘʨ-

ʙʦʥʘʪʠ ʟʤʽʱʝʥʽ ʥʘ ʛʣʠʙʠʥʫ 88 ï 100 ʩʤ ʽ ʛʣʠʙʰʝ. 
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ʊʘʙʣʠʮʷ 1 

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ɯʥʛʫʣʝʮʴʢʦʛʦ ʟʨʦʰʫʚʘʣʴʥʦʛʦ ʤʘʩʠʚʫ 

ˆʨʫʥʪʠ 
ʇʣʦʱʘ, 

ʪʠʩ. ʛʘ 

ɺʽʜʩʦʪʦʢ ʚʽʜ  

ʟʘʛʘʣʴʥʦʾ ʧʣʦɦ  ̔

ʏʦʨʥʦʟʝʤʠ ʧʽʚʜʝʥʥʽ ʧʠʣʫʚʘʪʦ-ʛʣʠʥʠʩʪʽ 100 39,73 

ʏʦʨʥʦʟʝʤʠ ʧʽʚʜʝʥʥʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ 32 12,71 

ʏʦʨʥʦʟʝʤʠ ʧʽʚʜʝʥʥʽ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʽ 2 0,8 

ʏʦʨʥʦʟʝʤʠ ʧʽʚʜʝʥʥʽ ʟʤʠʪʽ, ʩʣʘʙʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦʩʫʛʣʠʥ-

ʢʦʚʽ 
19 7,55 

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ, ʤʽʩʮʷʤʠ ʩʣʘʙʦʚʠʣʫʛʦʚʘʥʽ 18,4 7,31 

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʽ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʽ, ʤʽʩʮʷʤʠ ʩʣʘʙʦʚʠʣʫʛʦ-

ʚʘʥʽ 
21,8 8,66 

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʽ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʽ, ʤʽʩʮʷʤʠ ʩʣʘʙʦʚʠʣʫʛʦʚʘʥʽ 13 5,16 

ʂʦʤʧʣʝʢʩʠ ʣʝʛʢʦ- ʽ ʩʝʨʝʜʥʴʦ ʩʫʛʣʠʥʢʦʚʠʭ, ʩʣʘʙʦ- ʽ ʩʝʨʝʜʥʴʦ 

ʦʩʦʣʦʜʽʣʠʭ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ, ʯʦʨʥʦʟʝʤʽʚ ʧʽʚʜʝʥʥʠʭ 

ʽ ʩʦʣʦʥʮʽʚ 

5,4 2,14 

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʽ ʩʣʘʙʦ- ʽ ʩʝʨʝʜʥʴʦ ʟʤʠʪʽ ˇʨʫʥʪʠ ʥʘ ʩʫʛʣʠʥʢʘʭ 

ʨʽʟʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ 
ï ï 

ʃʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ʩʣʘʙʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦ ʦʩʦʣʦʜʽʣʽ ˇʨʫʥ-

ʪʠ ʥʘ ʦʛʣʝʻʥʠʭ ʣʝʩʘʭ 
35 13,9 

ʃʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ʚʠʣʫʛʫʚʘʥʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ ʛʨʫʥʪʠ ʥʘ ʛʫ-

ʤʫʩʦʚʘ ʥʠʭ ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ 
2 0,8 

ɹʦʣʦʪʥʦ-ʣʫʯʥʽ ʩʠʣʴʥʦ ʦʩʦʣʦʜʽʣʽ ˇʨʫʥʪʠ ʥʘ ʦʛʣʝʻʥʠʭ ʣʝʩʘʭ 1,4 0,56 

ʃʫʯʥʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʩʦʣʦʥʯʘʢʦʚʽ ˇʨʫʥʪʠ, ʧʝʨʝʚʘʞʥʦ ʚʘʞʢʦ-

ʩʫʛʣʠʥʢʦʚʽ 
1,7 0,68 

ɺʩʴʦʛʦ  251,7 100 

 

ʄʦʨʬʦʣʦʛʽʷ ʪʘ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʧʦʜʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɯʥʛʫʣʝʮʴʢʦʛʦ ʤʘʩʠ-

ʚʫ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʧʦʜʽʚ:  

a) ʩʫʯʘʩʥʽ, ʚʠʨʘʞʝʥʽ ʚ ʨʝʣʴʻʬʽ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʝʥʠʭ ʟʥʠʞʝʥʴ;  

ʙ) ʨʝʣʽʢʪʦʚʽ, ʚʠʷʚʣʝʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʤ ʙʫʨʽʥʥʷʤ ʥʘ ʛʣʠʙʠʥʽ; ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʦʛʣeʻʥʽ ʧʦʜʦʚʽ ʨʽʟʥʦʚʠʜʠ ʧʝʨʝʢʨʠʪʽ ʣʝʩʦʚʠʤʠ ˇʨʫʥʪʘʤʠ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ.  

ɹʽʣʴʰʽʩʪʴ ʚʠʨʘʞʝʥʠʭ ʫ ʨʝʣʴʻʬʽ ʧʦʜʽʚ  ̒ʦʢʨʫʛʣʠʤʠ ʘʙʦ ʚʠʪʷʛʥʫʪʠʤʠ ʟʘ-

ʤʢʥʝʥʠʤʠ ʟʥʠʞʝʥʥʷʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʜʦ 5-7 ʢʤ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʙʦʨʪʽʚ ʧʦʜʽʚ ʥʘʜ ʾʭʥʽʤʠ ʜʥʠʱʘʤʠ ʩʪʘʥʦʚʣʷʪʴ ʟʚʠʯʘʡʥʦ 2-3 ʤ; 

ʣʠʰʝ ʜʝʷʢʽ ʥʘʡʙʽʣʴʰʽ ʧʦʜʠ ʤʘʶʪʴ ʛʣʠʙʠʥʫ 5-6 ʤ. ʆʛʣeʻʥʽ ʧʦʨʦʜʠ ï ʮʝ ʩʽʨʫʚʘʪʦ-

ʟʝʣʝʥʽ, ʟʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʽ ʩʫʛʣʠʥʢʠ ʡ ʛʣʠʥʠ, ʩʪʫʧʽʥʴ ʦʛʣeʻʥʦʩʪʽ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴ-

ʩʷ ʚʽʜ ʧʝʨʠʬʝʨʽʾ ʜʦ ʮʝʥʪʨʫ ʧʦʜʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʠʭ ʫʪʚʦʨʽʚ ʻ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʘ 

ʤʘʢʨʦʧʦpʠʩʪʽʩʪʴ, ʟʥʘʯʥʘ ʱʽʣʴʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʢʣʶʯʝʥʴ ʛʽʧʩʫ (ʰʠʨʦʢʦ ʨʦʟʚʠ-

ʥʝʥʠʭ ʫ ʨʦʟʨʽʟʘʭ ʣʝʩʦʚʦʛʦ ʧʣʘʪʦ), ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʫ ʧʦʜʦʚʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ ʚʝ-

ʣʠʢʠʭ ʩʢʫʧʯʝʥʴ ʢʘʨʙʦʥʘʪʽʚ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʘʨʙʦʥʘʪʥʽ ʩʪʷʞʽʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 

ʜʦ 30% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʨʦʜʠ, ʨʦʟʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʩʪʷʞʽʥʴ ʫ ʪʦʚʱʽ 
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ʦʛʣeʻʥʠʭ ʧʦʨʽʜ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʨʽʚʥʦʤʽʨʥʝ, ʩʧʦʨʘʜʠʯʥʝ. ʆʢʨʝʤʽ ʧʨʦʰʘʨʢʠ ʫ ʧʦ-

ʜʘʭ ʽʥʪʝʥʩʠʚʥʦ ʟʙʘʛʘʯʝʥʽ ʩʧʦʣʫʢʘʤʠ ʟʘʣʽʟʘ ʡ ʤʘʨʛʘʥʮʶ. ʈʦʟʤʽʨ ʙʦʙʦʚʠʥ ʪʫʪ ʽʥʦ-

ʜʽ ʜʦʩʷʛʘʻ 10 ʤʤ.  

ʍʘʨʘʢʪʝʨʥʘ ʜʣʷ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʨʦʟʨʽʟʫ ɯʥʛyʣʝʮʴʢʦʛʦ ʤʘʩʠʚʫ ʟʤʽʥʘ ʛʦʨʠʟʦʥ-

ʪʽʚ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ, ʢʦʣʴʦʨʦʤ ʡ ʧʨʠʨʦʜʥʦʶ ʱʽʣʴʥʽʩʪʶ, ʯʽʪʢʦ ʚʠʷʚʣʷ-

ʻʪʴʩʷ ʪʘʢʦʞ ʽ ʚ ʨʦʟʨʽʟʘʭ ʧʦʜʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ ʤʝ-

ʞʘʭ ʧʦʜʽʚ ʧʦʨʦʜʠ ʥʘʙʫʚʘʶʪʴ ʦʛʣʝʻʥʦʩʪʽ, ʪʠʧʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʡ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʢʣʘʜʦʤ. ʇʨʠ ʮʴʦʤʫ ʣʽʪʦʣʦʛʽʯʥʽ ʛʦʨʠʟʦʥʪʠ ʯʘʩʪʦ ʷʢ 

ʙʠ çʧʨʦʚʠʩʘʶʪʴè ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʦʢ ʧʦʜʽʚ ʜʦ ʾʭʥʴʦʛʦ ʮʝʥʪʨʫ. 

ʇʨʦʛʠʥʘʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʽ ʟʙʝʨʝ-

ʞʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʾʭ ʧʦʪʫʞʥʦʩʪʽ. 

ɺʠʷʚʣʝʥʽ ʜʽʣʷʥʢʠ ʦʛʣeʻʥʦʩʪʽ ʥʝ ʚʠʧʘʜʢʦʚʽ ʫ ʩʚʦʻʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ, ʨʝʣʽʢʪʦʚʽ 

ʧʦʜʠ ʟʘʛʘʣʦʤ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʟʚʠʯʘʡʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʨʽʟʫ. 

ʋʩʴʦʛʦ ʥʘ ʨʦʟʛʣʷʥʫʪʽʡ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝʚôʷʪʴ ʨʽʟʥʦʚʠʜʽʚ ʧʦʜʽʚ ʟʘ ʦʟʥʘ-

ʢʦʶ ʦʛʣeʻʥʦʩʪʽ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʨʦʟʨʽʟʫ. ʇôʷʪʴ ʽʟ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʧʦʜʦ-

ʚʠʭ ʫʪʚʦʨʝʥʴ, ʚʠʨʘʞʝʥʠʭ ʫ ʨʝʣʴʻʬʽ (ʥʘ ʾʭ ʯʘʩʪʢʫ ʧʨʠʭʦʜʠʪʴʩʷ 51% ʟʘʛʘʣʴʥʦʾ ʢʽ-

ʣʴʢʦʩʪʽ ʧʦʜʽʚ, ʨʦʟʢʨʠʪʠʭ ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ). ɯʥʰʽ ʯʦʪʠʨʠ ʨʽʟʥʦʚʠ-

ʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʢʦʧʥʠʭ ʬʦʨʤ. ʈʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʚʠʨʦʙʢʘʤʠ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʨʦʟʢʨʠʪʦ ʷʨʫʩʥʫ ʙʫʜʦʚʫ ʧʦʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʦʛʣeʻʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ; ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʷʚʣʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʜʥʠʭ ʧʦʜʽʚ ʥʘʜ 

ʽʥʰʠʤʠ ʘʙʦ ʟ ʜʝʷʢʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʟʤʽʱʝʥʥʷʤ ʦʜʥʦʛʦ ʚʽʜʥʦʩʥʦ ʽʥh ʦʛʦ.  

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʦʛʣʝʻʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʚʱʽ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ 

ʩʫʛʣʠʥʢʽʚ. ʋ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʠʱʝ ʣʽʪʦʣʦʛʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʤʘʢʩʠʤʫʤ ʦʛʣeʻʥʥʷ 

ʧʨʠʧʘʜʘʻ ʥʘ ʪʦʚʱʫ ʚʘʞʢʠʭ ʩʫʛʣʠʥʢʽʚ ʪʘ ʛʣʠʥ ʤʽʞ ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ ʷʨʫʩʘʤʠ ʣʝ-

ʩʽʚ; ʷʨʫʩʠ ʣʝʩʽʚ ʽ ʚʠʢʦʧʥʽ ˇʨʫʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʡʤʝʥʰʦʶ ʦʛʣeʻʥʽʩʪʶ. 

ʇʦʜʦʚʽ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʷʚʣʷʶʪʴʩʷ ʘʥʘʣʦʛʦʤ çʧʦʢʨʠʚʥʠʭè ʩʫʛʣʠʥʢʽʚ, ʥʘ 48% 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʠʣʫʚʘʪʠʭ ʯʘʩʪʦʢ, ʘ ʨʝʰʪʘ 52% ʧʨʠʧʘʜʘʻ ʥʘ ʚʘʞʢʽ ʩʫʛʣʠʥʢʠ; ʚ 

ʛʦʨʠʟʦʥʪʽ ʧʦʢʨʠʚʥʠʭ ʩʫʛʣʠʥʢʽʚ ʚ ʤʝʞʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʣʝʩʦʚʦʛʦ ʨʦʟʨʽʟʫ ʥʘ ʜʦʣʶ 

ʛʣʠʥ ʧʨʠʧʘʜʘʻ ʣʠʰʝ 25%, ʚʘʞʢʽ ʩʫʛʣʠʥʢʠ ʩʪʘʥʦʚʣʷʪʴ ʪʫʪ 59%. ʋ ʩʢʣʘʜʽ ʧʝʨʰʦ-

ʛʦ ʚʽʜ ʧʦʚʝʨʭʥʽ ʣʝʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʤʝʞʘʭ ʧʦʜʽʚ 89% ʧʨʠʧʘʜʘʻ ʥʘ ʚʘʞʢʽ ʡ 11% 

ʥʘ ʩʝʨʝʜʥʽ ʩʫʛʣʠʥʢʠ; ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʝʩʦʚʦʛʦ ʧʣʘʪʦ ï ʧʠʣʫʚʘʪʽ ʛʣʠʥʠ ʽ ʚʘʞʢʽ ʩʫʛ-

ʣʠʥʢʠ ʩʢʣʘʜʘʶʪʴ 9%, ʥʘ ʜʦʣʶ ʩʝʨʝʜʥʽʭ ʩʫʛʣʠʥʢʽʚ ʪʫʪ ʧʨʠʧʘʜʘʻ 72%. ʆʩʦʙʣʠʚʦ 

ʯʽʪʢʦ ʚʽʜʤʽʥʥʽʩʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʜʨʫʛʦʛʦ ʚʽʜ ʧʦ-

ʚʝʨʭʥʽ ʣʝʩʫ: ʚ ʤʝʞʘʭ ʧʦʜʽʚ ˇʨʫʥʪʠ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʘ 20% ʩʢʣʘʜʘʣʠʩʷ ʟ ʣʝʛʢʠʭ 

ʛʣʠʥ ʽ ʨʝʰʪʫ 80% ʟ ʚʘʞʢʠʭ ʩʫʛʣʠʥʢʽʚ, ʥʘ ʣʝʩʦʚʦʤʫ ʧʣʘʪʦ ʥʘ ʜʦʣʶ ʩʝʨʝʜʥʽʭ ʽ ʣʝ-

ʛʢʠʭ ʩʫʛʣʠʥʢʽʚ ʧʨʠʧʘʜʘʻ ʨʝʰʪʘ 79% [1]. ʄʘʡʞʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ (ʟʘ ʚʠʥʷʪʢʦʤ 

ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʣʠʥ) ʚ ʤʝʞʘʭ ʧʦʜʦʚʠʭ ʜʽʣʷʥʦʢ ʚʤʽʩʪ ʛʣʠʥʠʩʪʠʭ ʬʨʘʢʮʽʡ ʻ ʙʽʣʴ-

ʰʠʤ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʛʦʨʠʟʦʥʪʠ ʚ ʨʦʟʨʽʟʘʭ ʣʝʩʦʚʦʛʦ ʧʣʘʪʦ, ʘ ʧʠʣʫʚʘʪʽ 

ʬʨʘʢʮʽʾ, ʥʘʚʧʘʢʠ, ʧʨʠʩʫʪʥʽ ʚ ʤʝʥʰʠʭ ʢʽʣʢɹʦʩʪʷʭ. 



Scientific Notes of Sumy State Pedagogical University. Geographical Sciences. ï 2018. ï Issue 9 

129 

ʇʨʠʨʦʜʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ (ʟʘ ʫʤʦʚ ʛʣʠʙʦʢʦʛʦ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ 

ʚʝʨʭʦʚʦʜʦʢ ʡ ˇʨʫʥʪʦʚʠʭ ʚʦʜ) ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʪ̔ʦʣʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʽ ʩʪʫʧʝʥʝʤ ʚʦʜʦʚʽʜʜʘʯʽ ʩʢʣʘʜʦʚʠʭ ʚʽʜʤʽʥ. ʇʦʜʦʚʽ ʚʘʞʢʽ ʩʫʛʣʠʥʢʠ ʽ ʛʣʠʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʠʟʴʢʦʶ ʚʦʜʦʚʽʜʜʘʯʝʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʾʤ ʚʣʘʩʪʠʚʽ ʚʠʩʦʢʽ ʟʥʘ-

ʯʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ɿʘ ʧʣʦʱʝʶ ʧʦʰʠʨʝʥʥʷ ʚʦʜʠ ʚ ʦʛʣʝʻʥʠʭ ʩʫʛʣʠʥʢʘʭ ʩʫʯʘʩʥʠʭ ʧʦʜʽʚ ʟʘʡʤʘ-

ʶʪʴ ʥʘ ɯʥʛʫʣʝʮʴʢʦʤʫ ʤʘʩʠʚʽ ʜʨʫʛʝ ʤʽʩʮʝ ʧʽʩʣʷ ʚʦʜ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘ-

ʜʽʚ. ɺʦʥʠ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʢʨʫʧʥʠʭ ʦʙʚʦʜʥʝʥʠʭ ʧʣʦɦ ʘʭ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʤʘʩʠʚʫ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʽʟʦʣʴʦʚʘʥʠʭ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʦʢ, 

ʥʝʨʽʜʢʦ ʦʢʦʥʪʫʨʝʥʠʭ ʦʨʝʦʣʘʤʠ ʚʦʜ ʚ ʝʣʚʁʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. 

ɺʦʜʦʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʧʦʜʘʭ ʷʚʣʷʶʪʴʩʷ ʩʚʽʪʣʦ-ʩʽʨʽ ʽ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ ʩʫ-

ʛʣʠʥʢʠ ï ʦʛʣʝʻʥʽ ʘʥʘʣʦʛʠ ʣʝʩʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ. ɺ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʚ ʦʙʚʦʜʥʝʥʠʭ ʧʦʜʘʭ ʚʦʜʦʫʧʦʨʦʤ ʩʣʫʛʫʚʘʣʠ ʯʝʨʚʦʥʦ-ʙʫʨʽ ʩʫʛʣʠʥʢʠ ʯʠ ʾʭ 

ʦʛʣʝʻʥʽ ʘʥʘʣʦʛʠ; ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʚʦʜʠ ʽ ʥʘ ʧʝʨʰʦʤʫ ʚʽʜʥʦʩʥʦʤʫ 

ʚʦʜʦʫʧʦʨʽ (ʪʘʢʦʞ ʦʛʣʝʻʥʦʤʫ).  

ʈʝʞʠʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʦʜʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴ-

ʰʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʚʥʽʚ, ʥʽʞ ʫ ʚʦʜ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ; ʘʤʧʣʽʪʫʜʘ 

ʨʽʚʥʽʚ ʜʦʩʷʛʘʻ 0,2-0,8 ʤ (ʧʨʠ ʛʣʠʙʠʥʽ ʚʦʜʠ 11-8 ʤ) ʽ ʟʨʦʩʪʘʻ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨ-

ʮʽʡʥʦ ʛʣʠʙʠʥʽ ʟʘʣʷʛʘʥʥʷ ʜʟʝʨʢʘʣʘ ʚʦʜʠ. ʄʘʢʩʠʤʫʤʠ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʧʦ-

ʜʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʟʥʴʦʶ ʚʝʩʥʦʶ, ʚʦʩʝʥʠ ʽ ʥʘ ʧʦʯʘʪʢʫ ʟʠʤʠ, ʘ ʤʽʥʽʤʫʤʠ ï 

ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʽ ʚ ʢʽʥʮʽ ʪʨʘʚʥʷ. ʐʚʠʜʢʽʩʪʴ ʧʽʜʥʷʪʪʷ ʨʽʚʥʽʚ (0,5-0,8 ʤ/ʤʽʩ) ʧʦ-

ʤʽʪʥʦ ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʩʧʘʜʫ (0,1-0,2 ʤ/ʤʽʩ), ʪʦʤʫ ʚʽʜʪʽʢ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʫʪʨʫʜʥʝʥʠʡ. 

ʇʦʜʦʚʽ ʚʽʜʢʣʘʜʠ ʛʘʨʥʦ ʧʨʦʤʠʪʽ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʦʜʠ ʚ ʥʠʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʥʝʚʠʩʦʢʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ (0,3-0,9 ʛ/ʣ), ʧʝʨʝʚʘʞʥʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ, 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʦʢʨʘʾʥʥʠʭ ʯʘʩʪʠʥ ʦʙʚʦʜʥʝʥʠʭ ʧʦʜʽʚ; ʚʦʜʠ ʧʦ ʚʩʴʦʤʫ ʾʭ ʨʦʟʨʽʟʫ 

ʟʘʣʠʰʘʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʩʪʫʧʝʥʝʤ ʤʽʥʝʨʘ-

ʣʽʟʘʮʽʾ. ɺ ʨʽʯʥʦʤʫ ʭʦʜʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʚʝʩʥʦʶ ʽ 

ʟʨʦʩʪʘʥʥʷ ʾʾ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʣʽʪʘ ʙʝʟ ʩʫʪʪʻʚʦʾ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ. 

ɺʠʩʥʦʚʢʠ. ɯʥʛʫʣʝʮʴʢʠʡ ʤʘʩʠʚ ʷʚʣʷʻʪʴʩʷ ʪʠʧʦʚʠʤ ʜʣʷ ʤʘʩʠʚʽʚ, ʨʦʟʪʘʰʦʚʘ-

ʥʠʭ ʥʘ ʣʝʩʦʚʽʡ ʨʽʚʥʠʥʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʤʘʩʠʚʫ ʷʚʣʷ-

ʻʪʴʩʷ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʜʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʢʦʪʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜ-

ʤʽʥʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʦʜʘʤʠ ʚʽʜ ʦʪʦʯʫʶʯʦʾ ʣʝʩʦʚʦʾ ʪʦʚʱʽ. 

ɼʘʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴ ʤʽʩʮʝʚʠʡ ʩʪʽʢ ʪʘ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʘʢʫ-

ʤʫʣʷʪʦʨʽʚ ʧʨʠʨʦʜʥʠʭ ʽ ʩʢʠʜʦʚʠʭ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ, ʧʦʩʠʣʶʶʪʴ ʽ ʧʨʠʩʢʦʨʶʶʪʴ 

ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʛʝʦʣʦʛʽʯʥʘ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʦʱʦ) ʚʠʭʽʜ ʟ 

ʣʘʜʫ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ ʤʝʣʽʦʨʘʪʠʚʥʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ ɯʥʛʫʣʝʮʴʢʦʛʦ ʤʘʩʠʚʫ. 
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ʈʦʟʤʽʨʠ ʪʘ ʛʣʠʙʠʥʘ ʧʦʜʽʚ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʠʭ, ʷʢ ʧʨʦ ʬʦʨʤʠ 

ʤʝʟʦʨʝʣʴʻʬʫ. ʅʘʷʚʥʽʩʪʴ ʧʦʭʦʚʘʥʠʭ ʨʝʣʽʢʪʦʚʠʭ ʫʪʚʦʨʝʥʴ ʜʘʻ ʧʽʜʩʪʘʚʠ ʛʦʚʦʨʠʪʠ, 

ʱʦ ʜʘʥʽ ʦʙôʻʢʪʠ ʽʩʥʫʶʪʴ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ. 

ɿʘ ʮʝʡ ʯʘʩ ʫ ʥʠʭ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʣʘʩʪʠʚʽ ʾʤ ʧʨʦʮʝʩʠ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ, ʚʦʜʥʠʡ 

ʨʝʞʠʤ, ʣʽʪʦʣʦʛʽʷ, ʨʦʩʣʠʥʥʽ ʣʘʥʜʰʘʬʪʠ. ɺ ʣʽʪʦʣʦʛʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʤʝʞʘʭ ʧʦ-

ʜʽʚ ʧʝʨʝʚʘʞʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʦʛʣʝʻʥʽ ʛʣʠʥʠ ʽ ʚʘʞʢʽ ʩʫʛʣʠʥʢʠ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʧʦʰʠʨʝʥʽ ʚʽʜʢʣʘʜʠ ʙʽʣʴʰ ʣʝʛʢʦʛʦ ʤʝʭʘʥʽʯ-

ʥʦʛʦ ʩʢʣʘʜʫ.  

ɺ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʨʝʞʠʤ ʚʦʜ ʧʦʜʽʚ ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʚ ʟʚôʷʟʢʫ ʟʽ ʟʨʦʩ-

ʪʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʜʦ ʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘ-

ʜʢʘʭ ʽ ʯʝʨʝʟ ʩʢʠʜ ʚ ʧʦʜʠ ʥʘʜʣʠʰʢʫ ʧʦʣʠʚʥʠʭ ʚʦʜ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʧʦʜʽʚ, ʘ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʟʨʦʰʫʚʘ-

ʥʠʭ ʜʽʣʥ̫ʦʢ. 
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Summary 

Slyuta V.B., Hnyda A.S., Raiska A.Yu. Peculiarities in Morphology of Hol-

lows as Separate Forms of Depression Relief. 

The peculiarities of the structure and lithology of the hollows are investigated as a separate 

form of depression relief. The main attention is paid to the development of these objects on the In-

hulets Irrigate Solid Mass, which is typical for the solid masses located on the forest plain of the 

Black Sea Depression. An attempt was made to compare the characteristics of the hollows and al-

kali flats. The soils developed in the hollows, on the slopes of the valleys adjacent to it and at the 

bottom of small hallows are investigated. In the examined area, nine species of hollows were identi-

fied by the morphological features, lithological consistency and degree of glayzation. In addition, 

the water of investigated objects and alluvial deposits of terraces are examined. The water of the 

hallow deposits is characterized by weak mineralization, it has mostly hydrocarbonate consistency. 

The attention is paid to fluctuations in the level of water of the depressions in comparison with the 

adjacent territories and its fluctuation as a result of irrigation in connection with the increase of 

surface runoff. 

Key words: depression relief, suffusion and subsiding phenomena, micro-depressions, 

mesorelief, alkali flat, hollows. 
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ʏʀʅʅʀʂʀ ʌʆʈʄʋɺɸʅʅʗ ɻɽʆʄʆʈʌʆʃʆɻɯʏʅʆɰ ɹʋɼʆɺʀ 

ɹɸʉɽʁʅʋ ʈɯʏʂʀ ɺʀɾɯɺʂɸ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʙʘʩʝʡʥʫ ʨʽʯ-

ʢʠ ɺʠʞʽʚʢʘ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʣʠʚ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʪʘ ʢʣʽʤʘʪʫ ʷʢ ʦʩʥʦʚʥʠʭ ʨʝʣʴʻʬʦʫʪʚʦ-

ʨʶʶʯʠʭ ʯʠʥʥʠʢʽʚ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʫ-

ʯʘʩʥʠʡ ʨʝʣʴʻʬ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʠʞʽʚʢʘ ʚ ʛʦʣʦʚʥʠʭ ʨʠʩʘʭ ʩʚʦʻʾ ʙʫʜʦʚʠ ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʥʝʦʪʝʢ-

ʪʦʥʽʯʥʠʡ ʧʝʨʽʦʜ. ɺʠʩʭʽʜʥʽ ʪʘ ʢʦʣʠʚʘʣʴʥʽ ʥʝʦʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʣʷ-

ʣʠʩʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʚʧʨʦʜʦʚʞ ʮʴʦʛʦ ʝʪʘʧʫ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ. ʉʫʯʘʩʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʥʷʪʪʷʤ ʪʝʨʠʪʦʨʽʾ ʚ ʥʘʧʨʷʤʢʫ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʚ ʤʝʞʘʭ 8-10 ʤʤ/ʨʽʢ. 

ɺʧʣʠʚ ʢʣʽʤʘʪʫ ʥʘ ʨʝʣʴʻʬʦʫʪʚʦʨʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 

ʧʦʯʠʥʘʶʯʠ ʟ ʤʝʟʦʟʦʶ. ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʥʽʧʨʦʚʩʴʢʦʛʦ, ʽʩʥʫ-

ʚʘʣʘ ʢʣʽʤʘʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʘ ʟʦʥʘʣʴʥʽʩʪʴ, ʷʢʘ ʦʟʥʘʯʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʢʣʘʜʘʥʥʷ ʥʘ ʜʦʘʥʪʨʦ-

ʧʦʛʝʥʦʚʠʡ ʨʝʣʴʻʬ ʨʝʣʽʢʪʦʚʦʾ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʠ: ʣʴʦʜʦʚʠʢʦʚʦʾ, ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʦʾ ʪʘ ʣʝʩʦ-

ʚʦʾ.  

ʋʨʘʞʝʥʽʩʪʴ ʝʢʟʦʛʝʥʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʠʞʽʚʢʘ ʜʫʞʝ ʩʠʣʴʥʘ. 

ʉʫʯʘʩʥʘ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʘ ʙʘʩʝʡʥʫ ʚʢʣʶʯʘʻ ʚʦʜʥʦ-ʝʨʦʟʽʡʥʽ ʪʘ ʚʦʜʥʦ-ʘʢʫʤʫʣʷʪʠʚʥʽ, ʣʴʦʜʦʚʠ-

ʢʦʚʽ ʪʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ, ʜʝʥʫʜʘʮʽʡʥʽ, ʢʘʨʩʪʦʚʽ ʪʘ ʝʦʣʦʚʽ ʬʦʨʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʙʘʩʝʡʥ ʨʽʯʢʠ ɺʠʞʽʚʢʘ, ʥʝʦʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ, 

ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʘ ʙʘʩʝʡʥʫ, ʩʫʯʘʩʥʽ ʨʝʣʴʻʬʦʫʪʚʦʨʶʶʯʽ ʧʨʦʮʝʩʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʝʣʴʻʬ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟ-

ʥʦʤʘʥʽʪʥʠʭ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʧʦʚʝʨʭʥʽ, ʾʾ 

ʭʘʨʘʢʪʝʨ, ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʚʽʜʥʦʩʥʦ ʩʪʦʨʽʥ ʛʦʨʠʟʦʥʪʫ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʨʦʟʧʦ-

ʜʽʣʽ ʢʣʽʤʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʧʦʰʠʨʝʥʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ˇʨʫ-

ʥʪʽʚ, ʨʦʩʣʠʥʥʦʩʪʽ. ɻʝʥʝʟʠʩ ʪʠʧʽʚ ʪʘ ʬʦʨʤ ʨʝʣʴʻʬʫ, ʾʭʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʨʠʩʠ, ʭʘ-

ʨʘʢʪʝʨ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʣʘʥʜʰʘʬʪʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʪʝʨʠʪʦʨʽʾ. ɺʽʜʪʘʢ ʚʠʚʯʝʥʥʷ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʚʦʜʦʟʙʽʨʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʩʫʯʘʩʥʠʭ ʨʝʣʴʻʬʦʫʪʚʦʨʶʶʯʠʭ ʧʨʦʮʝʩʽʚ ʥʝʦʙʭʽʜʥʝ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʘʥʫ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʯʢʦʚʦʾ ʩʠʩʪʝʤʠ. ʆʢʨʽʤ ʪʦʛʦ, ʨʝʣʴʻʬ ʻ ʩʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦ-

ʨʤʫʚʘʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʦʩʥʦʚʥʠʭ ʨʠʩ ʛʝʦʤʦʨʬʦʣʦʛʽʯ-

ʥʦʾ ʙʫʜʦʚʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʠʞʽʚʢʘ ʪʘ ʘʥʘʣʽʟʽ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷ. 

                                                 

É ʏʠʨ ʅ.ɺ., 2018. 
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ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦ-

ʚʘʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ʟ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ ʈʽʚʥʝʥʩʴʢʦʾ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ʪʘ ɯʥʩʪʠʪʫʪʫ çɺʦʣʠʥʴʚʦʜʧʨʦʝʢʪè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʣʠʥʘ ɺʠʞʽʚʢʠ ʤʘʻ ʪʠʧʦʚʦ ʧʦʣʽʩʴʢʠʡ ʚʠ-

ʛʣʜ̫, ʨʫʩʣʦ ʨʽʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʷʢ 

ʽ ʙʽʣʴʰʽʩʪʴ ʨʽʯʦʢ ɺʦʣʠʥʽ, ʚʦʥʦ ʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʤ, ʚʦʜʥʦʯʘʩ ʥʝʛʣʠʙʦʢʠʤ, ʙʝʟ 

ʢʨʫʪʠʭ ʩʭʠʣʽʚ, ʪʦʤʫ ʤʘʣʦ ʚʠʨʘʟʥʝ. 

ɹʘʩʝʡʥ ʨʽʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʣʘʙʢʦʶ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʶ (ʥʝ ʙʽʣʴʰʝ 25 ʤ) 

ʪʘ ʚʦʜʥʦʯʘʩ ʩʠʣʴʥʦʶ ʚʠʨʘʞʝʥʽʩʪʶ ʤʽʢʨʦʨʝʣʴʻʬʫ.  

ʅʠʞʥʷ ʜʽʣʷʥʢʘ ʟʘʧʣʘʚʠ (ʥʠʞʯʝ ʜʦʨʦʛʠ ʂʦʚʝʣʴ ï ʈʘʪʥʦ) ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʟʘʧʣʘʚʠ ʨ. ʇʨʠʧôʷʪʴ. ɺ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʜʦʣʠʥʘ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ ʚ ʨʝʣʴʻʬʽ ʽ ʧʦʩ-

ʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʥʠʟʴʢʝ ʚʦʜʦʨʦʟʜʽʣʴʥʝ ʧʣʘʪʦ. ʐʠʨʠʥʘ ʟʘʧʣʘʚʠ ʚ ʮʽʡ ʯʘʩʪʠʥʽ 

ʨʽʯʢʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 300-2000 ʤ. ʋ ʚʝʨʭʽʚôʾ, ʜʝ ʨ. ɺʠʞʽʚʢʘ ʧʝʨʝʩʽʢʘʻ ʤʦ-

ʨʝʥʥʫ ʛʨʷʜʫ, ʜʦʣʠʥʘ ʜʦʩʠʪʴ ʚʠʨʘʞʝʥʘ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʘʩʠʤʝʪʨʠʯʥʘ. ʐʠʨʠʥʘ ʟʘ-

ʧʣʘʚʠ 200-600 ʤ. ʇʦʧʝʨʝʯʥʠʡ ʧʦʭʠʣ ʟʘʧʣʘʚʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,0010-

0,0004 [3]. ɺ ʮʽʣʦʤʫ, ʧʦʚʝʨʭʥʷ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʧʦʭʠʣ ʥʘ ʧʽʚʥʽʯ ʪʘ ʧʽʚʥʽʯʥʠʡ 

ʩʭʽʜ ï ʜʦ ʨ. ʇʨʠʧôʷʪʴ. 

ʋ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʘʩʝʡʥ ʨ. ɺʠʞʽʚʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ɺʦʣʠʥʩʴʢʦʾ ʘʢʫʤʫʣʷʪʠʚʥʦʾ ʨʽʚʥʠʥʠ. ʇʨʠʛʠʨʣʦʚʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ɺʝʨʭʥʴʦ-ʇʨʠʧôʷʪʩʴʢʦʾ ʘʢʫʤʫʣʷʪʠʚʥʦʾ ʥʠʟʦʚʠʥʠ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʣʦʩʢʫ 

ʨʽʚʥʠʥʫ ʟ ʦʢʨʝʤʠʤʠ ʛʦʨʙʘʤʠ ʙʦʨʦʚʠʭ ʧʽʩʢʽʚ, ʘʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʷʢʠʭ ʢʦʣʠʚʘʶʪʴ-

ʩʷ ʚʽʜ 170 ʤ ʜʦ 145-150 ʤ. ʉʝʨʝʜʥʷ ʪʘ ʚʝʨʭʥʷ ʪʝʯʽʾ ʨʽʯʢʠ ɺʠʞʽʚʢʘ  ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʃʶʙʦʤʣʴʩʴʢʦ-ʂʦʚʝʣʴʩʴʢʦʛʦ ʢʽʥʮʝʚʦ-ʤʦʨʝʥʥʦʛʦ ʨʘʡʦʥʫ. ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʝ 

ʩʧʦʣʫʯʝʥʥʷ ʛʦʨʙʠʩʪʠʭ ʬʦʨʤ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʦʾ ʪʘ ʤʦʨʝʥʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʟ ʭʚʠ-

ʣʷʩʪʠʤʠ ʜʝʥʫʜʘʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʚ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʷʢʽ ʩʣʫʞʘʪʴ ʥʽʙʠ ʦʩ-

ʥʦʚʦʶ ʜʣʷ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʬʦʨʤ. ʊʫʪ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʢʘʨʩʪʦʚʽ ʬʦʨʤʠ, ʷʢʽ ʚ ʙʘ-

ʛʘʪʴʦʭ ʤʽʩʮʷʭ ʟʘʡʥʷʪʽ ʦʟʝʨʘʤʠ ʘʙʦ ʥʝʚʝʣʠʢʠʤʠ ʙʦʣʦʪʘʤʠ; ʪʨʘʧʣʷʶʪʴʩʷ ʟʘʥʜʨʦʚʽ 

ʧʦʣʷ ʽ ʜʘʚʥʴʦʦʟʝʨʥʽ ʫʣʦʛʦʚʠʥʠ. ɿʘʛʘʣʦʤ ʃʶʙʦʤʣʴʩʴʢʦ-ʂʦʚʝʣʴʩʴʢʠʡ ʨʘʡʦʥ ʻ ʧʽ-

ʜʚʠʱʝʥʠʤ, ʟ ʚʠʩʦʪʘʤʠ, ʷʢʽ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʧʝʨʝʚʠʱʫʶʪʴ 200 ʤ [1-2]. 

ʉʫʯʘʩʥʠʡ ʨʝʣʴʻʬ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚ ʛʦʣʦʚʥʠʭ ʨʠʩʘʭ ʩʚʦʻʾ ʙʫʜʦʚʠ 

ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʥʝʦʪʝʢʪʦʥʽʯʥʠʡ ʧʝʨʽʦʜ. ɺʠʩʭʽʜʥʽ ʪʘ ʢʦʣʠʚʘʣʴʥʽ ʥʝʦʪʝʢʪʦʥʽʯʥʽ 

ʨʫʭʠ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʣʷʣʠʩʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʮʝ-

ʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ, ʱʦ ʩʢʣʘʣʠʩʷ, ʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʣʠ ʚʠʨʽʰʘʣʴ-

ʥʠʡ ʚʧʣʠʚ ʥʘ ʦʩʪʘʥʥʶ ʷʢ ʥʘ ʘʢʪʠʚʥʠʡ ʯʠʥʥʠʢ ʨʝʣʴ̒ ʬʦʫʪʚʦʨʝʥʥʷ.  

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʨʠʪʤʽʯʥʽʩʪʴ ʮʠʭ ʨʫʭʽʚ. ʈʠʪʤʠ ʘʢʪʠʚʥʠʭ ʨʫʭʽʚ ʟʤʽʥʚʁʘʣʠʩʴ 

ʨʠʪʤʘʤʠ ʧʦʩʣʘʙʣʝʥʥʷ ʮʽʻʾ ʘʢʪʠʚʥʦʩʪʽ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʚ ʤʝʞʘʭ ɺʦʣʠʥʦ-

ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ ʽʥʚʝʨʩʽʷ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʚʽʜʙʫʚʘʣʘʩʴ ʚ ʧʦʨʽʚʥʷʥʦ ʧʽʟʥʽʡ 

ʧʝʨʽʦʜ (ʧʽʟʥʽʡ ʩʘʨʤʘʪ), ʾʾ ʟʥʘʯʝʥʥʷ ʜʦʩʠʪʴ ʚʝʣʠʢʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʩʪʨʦʛʦ ʜʠʬʝʨʝ-

ʥʮʽʡʦʚʘʥʽ. ʉʫʤʘʨʥʽ ʘʤʧʣʽʪʫʜʠ ʥʝʦʪʝʢʪʦʥʽʯʥʠʭ ʧʽʜʥʷʪʴ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʧʝʨʽʦʜʫ 
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ʟʤʽʥʶʶʪʴʩʷ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ ʚʽʜ 175-150 ʤ ʜʦ 150-

100 ʤ. ʉʚʦʛʦ ʤʘʢʩʠʤʫʤʫ ʪʝʢʪʦʥʽʯʥʽ ʧʽʜʥʷʪʪʷ ʩʷʛʘʶʪʴ 350-400 ʤ, ʘ ʤʽʥʽʤʫʤ ï 

175-200 ʤ ʚ ʨʘʡʦʥʽ ʂʦʚʝʣʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʙʘʩʝʡʥ ʣʝʞʠʪʴ ʚ ʨʘʡʦʥʽ ʟ ʧʨʦʷʚʘʤʠ ʦʜ-

ʥʦʙʽʯʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʧʝʨʝʨʠʚʯʘʩʪʠʭ ʧʽʜʥʷʪʴ ʟ ʩʫʤʘʨʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʚ ʩʝʨʝʜ-

ʥʴʦʤʫ 200-250 ʤ. 

ʉʫʯʘʩʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʥʷʪʪʷʤ ʪʝʨʠʪʦʨʽʾ ʚ ʥʘʧʨʷʤʢʫ 

ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʚ ʤʝʞʘʭ 8-10 ʤʤ/ʨʽʢ. 

ɺʧʣʠʚ ʢʣʽʤʘʪʫ ʥʘ ʨʝʣʴʻʬʦʫʪʚʦʨʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʧʨʦ-

ʩʣʽʜʢʫʚʘʪʠ ʧʦʯʠʥʘʶʯʠ ʧʨʠʥʘʡʤʥʽ ʟ ʤʝʟʦʟʦʶ. ɺ ʶʨʩʴʢʠʡ ʽ ʢʨʝʡʜʦʚʠʡ ʧʝʨʽʦʜ 

ʢʣʽʤʘʪ ʨʝʛʽʦʥʫ ʙʫʚ ʪʨʦʧʽʯʥʠʡ. ʇʨʠ ʩʣʘʙʢʦʤʫ ʧʨʦʷʚʽ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʧʨʦʪʽʢʘ-

ʣʠ ʧʨʦʮʝʩʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʝʣʴʻʬʫ ï ʧʝʥʝʧʣʝʥʽʟʘʮʽʷ. ɺʦʥʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ 

ʬʦʨʤʫʚʘʥʥʷʤ ʢʘʦʣʽʥʽʪʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. ɺ ʢʽʥʮʽ ʢʨʝʡʜʠ ʥʘ ʧʦʯʘʪʢʫ ʧʘʣʝʦ-

ʛʝʥʫ ʢʣʽʤʘʪ ʙʫʚ ʪʝʧʣʠʡ ʽ ʚʦʣʦʛʠʡ. ʇʨʠ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ ʚ ʫʤʦʚʘʭ ʥʠʟʦʚʠʥʥʦʛʦ 

ʨʝʣʴʻʬʫ ʚ ʝʦʮʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʨʦʩʣʘ ʙʘʛʘʪʘ ʚʦʣʦʛʦʣʶʙʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ɺ ʨʘʥʥʴʦ-

ʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ ʥʝʦʛʝʥʽ ʩʫʙʪʨʦʧʽʯʥʠʡ ʚʦʣʦʛʠʡ ʢʣʽʤʘʪ ʱʝ ʟʙʝʨʽʛʘʚʩʷ. ɺ ʧʽʟʥʽʡ 

ʥʝʦʛʝʥ (ʩʘʨʤʘʪʩʴʢʠʡ ʯʘʩ) ʚʽʜʙʫʣʘʩʷ ʧʦʤʽʪʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ. ɿʘʣʠʰʘʶʯʠʩʴ ʚ ʟʘʛʘ-

ʣʴʥʦʤʫ ʛʫʤʽʜʥʠʤ, ʧʦʤʽʨʥʦ ʪʝʧʣʠʤ, ʚʽʥ ʩʪʘʻ ʧʝʨʝʤʽʥʥʦ-ʚʦʣʦʛʠʤ, ʱʦ ʚ ʨʝʰʪʽ 

ʨʝʰʪ ʧʨʠʟʚʝʣʦ ʜʦ ʙʽʣʴʰ ʯʽʪʢʽʰʦʾ ʟʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ɼʣʷ ʧʽʟʥʴʦʛʦ ʤʽʦʮʝʥʫ 

ʽ ʧʣʽʦʮʝʥʫ ʭʘʨʘʢʪʝʨʥʝ ʯʝʨʛʫʚʘʥʥʷ ʢʩʝʨʦʪʝʨʤʽʯʥʠʭ ʝʧʦʭ (ʙʣʠʟʴʢʠʭ ʜʦ ʟʘʩʫʰʣʠ-

ʚʠʭ) ʽ ʚʽʜʥʦʩʥʦ ʧʨʦʭʦʣʦʜʥʠʭ, ʜʦʱʦʚʠʭ ʝʧʦʭ (ʧʣʶʚʽʘʣʴʥʠʭ). ʋ ʪʝʧʣʽ ʝʪʘʧʠ ʨʘʥ-

ʥɹ ʦʛʦ ʧʣʽʦʮʝʥʫ ʢʣʽʤʘʪ ʟʘʣʠʰʘʚʩʷ ʩʫʙʪʨʦʧʽʯʥʠʤ ʚʦʣʦʛʠʤ. ʇʝʨʝʚʘʞʘʣʘ ʣʽʩʦʚʘ ʟʦ-

ʥʘ ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʟʽ ʚʢʣʶʯʝʥʥʷʤ ʩʫʙʪʨʦʧʽʯʥʠʭ ʽ ʪʝʧʣʦʣʶʙʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʮʝʡ 

ʧʝʨʽʦʜ ʚʽʜʤʽʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʟʤʽʥʘ ʨʝʣʴʻʬʫ ʪʘ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ. ɺʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʚʨʽʟʘʥʥʷʤ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ, ʚ ʪʦ-

ʤʫ ʯʠʩʣʽ ʪʘ ʨʽʯʢʠ ɺʠʞʽʚʢʘ, ʱʦ ʧʨʠʚʝʣʦ ʜʦ ʜʨʝʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. ɺʩʷ ʪʝʨʠʪʦʨʽʷ 

ʟʘʟʥʘʚʘʣʘ ʥʘ ʩʦʙʽ ʜʽʾ ʪʝʢʫʯʠʭ ʚʦʜ. ɿ ʾʭ ʜʽʷʣʴʥʽʩʪʶ ʧʦʚôʷʟʘʥʝ ʫʪʚʦʨʝʥʥʷ ʝʨʦʟʽʡʥʦ-

ʜʝʥʫʜʘʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʭʽʜʥʫ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʨʝʣʴʻʬʫ. ɺ 

ʢʽʥʮʽ ʩʝʨʝʜʥʴʦʛʦ ʧʣʽʦʮʝʥʫ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʴ ʦʟʥʘʢʠ ʘʨʠʜʠʟʘʮʽʾ [4]. ʇʽʟʥʽʡ ʧʣʽʦ-

ʮʝʥ ï ʧʝʨʽʦʜ ʧʦʩʠʣʝʥʥʷ ʘʨʠʜʠʟʘʮʽʾ ʪʘ ʧʦʭʦʣʦʜʘʥʥʷ ʢʣʽʤʘʪʫ, ʧʦʜʘʣʴʰʦʛʦ ʟʥʠ-

ʞʝʥʥʷ ʙʘʟʠʩʫ ʝʨʦʟʽʾ. ɺ ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʣʦʩʴ ʧʝʚʥʝ ʧʦʛʣʠʙʣʝʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. 

ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʝ ʫʨʽʟʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʥʘ ʤʝʞʽ ʧʽʟʥʴʦʛʦ ʧʣʽʦʮʝʥʫ ʽ ʨʘʥʥʴʦʛʦ ʘʥ-

ʪʨʦʧʦʛʝʥʫ. ʇʨʦ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʫ ʨʘʥʥʴʦʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ ʤʽʦʮʝʥʽ ʚʘʞʢʦ ʩʫʜʠ-

ʪʠ ʦʜʥʦʟʥʘʯʥʦ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʫ, ʙʣʠʟʴʢʦʛʦ ʜʦ ʩʫʙʪʨʦ-

ʧʽʢʽʚ, ʽ ʤʘʡʞʝ ʧʦʚʩʶʜʥʦ ʩʣʘʙʦ ʜʝʥʫʜʦʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʚʽʥ ʯʘʩʪʦ ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ-

ʧʨʫʞʝʥʽʩʪʶ ʪʚʝʨʜʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʘʣʘ ʤʽʩʮʝ ʧʦʚʩʶʜʥʘ 

ʘʢʫʤʫʣʷʮʽʷ. ɺ ʧʽʟʥʴʦʤʫ ʤʽʦʮʝʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʧʽʩʣʷʩʘʨʤʘʪʩʴʢʠʡ ʯʘʩ, ʨʝʞʠʤ ʧʦʚʝ-

ʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʷʢʽʩʥʦ ʟʤʽʥʶʻʪʩɹʷ. ʎʝ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ 

ʨʝʞʠʤʦʤ ʟʚʦʣʦʞʝʥʥʷ, ʪʦʯʥʽʰʝ ʯʝʨʛʫʚʘʥʥʷʤ ʧʦʩʫʰʣʠʚʠʭ ʽ ʜʦʱʦʚʠʭ ʩʝʟʦʥʽʚ. ɺ 
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ʜʦʱʦʚʠʡ ʩʝʟʦʥ ʩʪʚʦʨʶʚʘʣʠʩʷ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ, ʥʝʨʽʜʢʦ 

ʙʫʨʭʣʠʚʦʛʦ ʩʪʦʢʫ. ɸʥʘʣʦʛʽʯʥʽ ʷʚʠʱʘ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʡ ʜʣʷ ʧʣʽʦʮʝʥʫ [4-5]. 

ɿ ʥʝʦʛʝʥʦʤ ʧʦʚôʷʟʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ï ʧʝʨʝʚʘ-

ʞʥʦ ʨʽʟʥʦʢʦʣʽʨʥʦʾ ʪʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʾ. ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʘʣʠ ʤʽʩʮʝ ʽ ʚ ʘʥ-

ʪʨʦʧʦʛʝʥʽ. ɺʽʜʙʫʚʘʣʘʩʴ ʧʦʯʝʨʛʦʚʘ ʟʤʽʥʘ ʝʧʦʭ ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʧʦʭʦʣʦʜʘʥʥʷ. ʇʽʜ 

ʯʘʩ ʦʩʪʘʥʥʽʭ ʩʪʚʦʨʶʚʘʣʠʩʴ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʦʢʨʠʚʥʦʛʦ ʤʘʪʝ-

ʨʠʢʦʚʦʛʦ ʟʣʝʜʝʥʽʥʥʷ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʝʣʴʬ̒ʦʫʪʚʦʨʝʥʥʷ ʚ ʤʽʞʣʴʦʜʦʚʠʢʦʚʫ 

ʝʧʦʭʫ ʙʫʚ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʪʘ ʚʠʚʽʪʨʶʚʘʥʥʷ. ɿ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʧʦʚôʷʟʘʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʘ ʝʨʦʟʽʷ ʽ ʨʦʟʚʠʪʦʢ ʜʦʣʠʥʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ; ʟ ʚʠʚʽʪʨʶʚʘʥʥʷʤ ï 

ʫʪʚʦʨʝʥʥʷ ˇʨʫʥʪʽʚ, ʷʢʽ ʟ ʯʘʩʦʤ ʧʝʨʝʭʦʜʷʪʴ ʚ ʧʦʭʦʚʘʥʠʡ ʩʪʘʥ. ɺ ʩʝʨʝʜʥʴʦʘʥʪʨʦ-

ʧʦʛʝʥʦʚʫ ʝʧʦʭʫ ʣʴʦʜʦʚʠʢʦʤ ʙʫʣʠ ʚʢʨʠʪʽ ʟʥʘʯʥʽ ʧʣʦʱʽ ʧʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʯʘʩʪʠʥʠ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʇʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʧʝʨʝʜʫʚʘʚ ʧʝʨʽʦʜ 

ʧʽʜʚʠʱʝʥʦʾ ʽ ʥʘʚʽʪʴ ʚʠʩʦʢʦʾ ʦʙʚʦʜʥʝʥʦʩʪʽ, ʘʣʝ ʚ ʥʘʩʣʽʜʦʢ ʥʝʟʥʘʯʥʦʾ ʝʨʦʟʽʡʥʦʾ 

ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʨʦʙʦʪʘ ʪʝʢʫʯʠʭ ʚʦʜ ʙʫʣʘ ʦʩʣʘʙʣʝʥʘ ʽ ʟʚʦʜʠʣʘʩʴ ʧʝʨʝʚʘʞʥʦ ʜʦ 

ʘʢʫʤʫʣʷʮʽʾ [5]. ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʥʽʧʨʦʚʩʴʢʦ-

ʛʦ, ʽʩʥʫʚʘʣʘ ʢʣʽʤʘʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʘ ʟʦʥʘʣʴʥʽʩʪʴ, ʷʢʘ ʦʟʥʘʯʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ-

ʢʣʘʜʘʥʥʷ ʥʘ ʜʦʘʥʪʨʦʧʦʛʝʥʦʚʠʡ ʨʝʣʴʻʬ ʨʝʣʽʢʪʦʚʦʾ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʠ: ʣʴʦʜʦʚʠ-

ʢʦʚʦʾ, ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʦʾ ʽ ʣʝʩʦʚʦʾ.  

ʋʨʘʞʝʥʽʩʪʴ ʝʢʟʦʛʝʥʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʠʞʽʚʢʘ 

ʜʫʞʝ ʩʠʣʴʥʘ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʟʦʛʝʥʥʠʭ ʬʦʨʤ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʨʝʛʽʦʥʽ ʚʽʜʽʛʨʘʣʠ ʤʘʪʝʨʠʢʦʚʝ ʟʣʝʜʝʥʽʥʥʷ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʪʽʡʥʠʭ ʚʦʜʦʪʦʢʽʚ. ʋ 

ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʤʘʶʪʴ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʠ ʟʘʙʦʣʦʯʫʚʘʥʥʷ (ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʥʽʯʥʽʡ ʡʦ-

ʛʦ ʯʘʩʪʠʥʽ) ʪʘ ʧʽʜʪʦʧʣʝʥʥʷ, ʢʘʨʩʪʫʚʘʥʥʷ ʪʘ ʩʫʬʦʟʽʾ, ʧʦʜʝʢʫʜʠ ʯʘʩʪʢʦʚʝ ʨʦʟʚʽʶ-

ʚʘʥʥʷ ʧʽʩʢʽʚ. ʈʦʟʚʠʪʢʫ ʮʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʷʶʪʴ ʜʦʩʪʘʪʥʻ ʽ ʧʦʜʝʢʫʜʠ ʥʘʜʤʽʨʥʝ 

ʟʚʦʣʦʞʝʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ ʪʘ ʨʟ̔ʥʦʤʘʥʽʪʥʽʩʪʴ ʣʽʪʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ. 

ʂʘʨʩʪʦʚʽ ʬʦʨʤʠ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʨʽʯʢʠ. ʅʘʡ-

ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʢʘʨʩʪʦʚʽ ʟʘʧʘʜʠʥʠ ʪʘ ʣʽʡʢʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʬʦʨʤ. 

ʂʘʨʩʪʦʚʽ ʣʽʡʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʨʦʟʤʽ-

ʨʘʤʠ ʽ ʤôʷʢʠʤʠ ʦʢʨʫʛʣʠʤʠ ʩʭʠʣʘʤʠ. ʇʝʚʥʫ ʮʽʢʘʚʽʩʪʴ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʟʝʨʥʽ ʫʣʦ-

ʛʦʚʠʥʠ ʢʘʨʩʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʉʪʘʨʦʚʠ-

ʞʽʚʩʴʢʦʛʦ, ʊʫʨʽʡʩʴʢʦʛʦ ʪʘ ʃʶʙʦʤʣʴʩʴʢʦʛʦ ʨʘʡʦʥʽʚ. 

ɼʝʥʫʜʘʮʽʡʥʽ ʬʦʨʤʠ ʩʪʚʦʨʝʥʽ ʚ ʜʦʣʴʦʜʦʚʠʢʦʚʠʡ ʧʝʨʽʦʜ ʥʘ ʤʝʞʠʨʽʯʯʷʭ, 

ʩʢʣʘʜʝʥʠʭ ʢʨʝʡʜʦʶ ʽ ʤʝʨʛʝʣʷʤʠ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ɺʦʥʠ ʚʠʷʚʣʝʥʽ ʜʝʱʦ ʛʦʨʙʠʩ-

ʪʠʤʠ ʚʦʜʦʜʽʣʘʤʠ, ʷʢʽ ʧʽʜʥʽʤʘʶʪʴʩʷ ʥʘʜ ʧʨʠʣʝʛʣʠʤʠ ʜʦʣʠʥʘʤʠ ʥʘ 20-30 ʤ. ʈʘʡʦ-

ʥʠ ʧʦʰʠʨʝʥʥʷ ʜʝʥʫʜʘʮʽʡʥʦʛʦ ʨʝʣʴʻʬʫ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʠʞʽʚʢʘ ʚʽʜʦʤʽ 

ʥʘʚʢʦʣʦ ʃʶʙʦʤʣʷ ʽ ʂʦʚʝʣʷ. 

ɽʦʣʦʚʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʧʦʰʠʨʝʥʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ. ɿʘ ʩʚʦʻʶ ʬʦʨ-

ʤʦʶ ʚʦʥʠ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ï ʮʝ ʜʶʥʠ, ʛʦʨʙʠ, ʛʨʷʜʠ, 

ʚʘʣʠ, ʧʽʱʘʥʽ ʘʨʝʥʠ. ɺʦʥʠ ʨʦʟʤʽʱʝʥʽ ʷʢ ʧʨʘʚʠʣʦ ʥʘ ʪʝʨʘʩʘʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʽ ʤʝ-
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ʞʠʨʽʯʯʷʭ, ʜʝ ʨʦʟʚʠʥʫʪʽ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ. ʇʨʦ ʚʦʜʥʝ ʾʭ ʧʦʭʦ-

ʜʞʝʥʥʷ ʩʚʽʜʯʠʪʴ ʽ ʾʭ ʚʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ, ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʽʩʢʫ ʚʩʝʨʝʜʠʥʽ 

ʛʨʷʜ, ʛʦʨʙʽʚ ʪʘ ʚʘʣʽʚ. ʃʠʰʝ ʟʚʝʨʭʫ ʧʽʩʢʠ ʧʦʪʫʞʥʽʩʪʶ 2-3 ʤ ʧʝʨʝʚʽʷʥʽ ʚʽʪʨʦʤ [4]. 

ɺ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʚʠʷʚʣʝʥʽ ʪʘʢʦʞ ʦʟʠ. ʎʝ ʟʘʟʚʠʯʘʡ ʚʘʣʠ ʜʦʚʞʠʥʦʶ ʜʦ 2-3 

ʢʤ ʽ ʚʽʜʥʦʩʥʦʶ ʚʠʩʦʪʦʶ 10-25 ʤ.  

ɺʥʘʩʣʽʜʦʢ ʥʝʟʥʘʯʥʠʭ ʧʦʭʠʣʽʚ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʧʦʚʝʥʝʚʽ ʪʘ ʧʘʚʦʜʢʦʚʽ ʚʦʜʠ ʟʘ-

ʪʨʠʤʫʶʪʴʩʷ ʚ ʟʘʧʣʘʚʽ ɺʠʞʽʚʢʠ ʜʦ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʽ ʩʧʨʠʷʶʪʴ ʟʘʙʦʣʦʯʫʚʘʥʥʶ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʩʢʣʘʜʽ ʧʦʢʨʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʠ. ɺʦ-

ʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʬʽʣʴʪʨʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʽ ʷʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʴʩʷ 

ʥʘʜʤʽʨʥʦ ʚʦʜʦʤʽʩʪʢʠʤʠ. ɸ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʮʝ ʥʝ ʩʧʨʠʷʻ ʧʨʠʨʦʜʥʦʤʫ ʜʨʝʥʘʞʫ. ɿ 

ʧʨʦʮʝʩʦʤ ʟʘʙʦʣʦʯʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭ-

ʥʝʚʠʭ ʚʦʜ, ʨʦʟʚʠʪʦʢ ʙʦʣʦʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʘʩʦʮʽʘʮʽʡ ʽ ʥʘʚʽʪʴ ʥʘʥʦʨʝʣʴʻʬ. 

ʊʦʨʬôʷʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʙʦʣʦʪʘ ʚ ʙʘʩʝʡʥʽ ɺʠʞʽʚʢʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʽʥʝʨʘʣʴ-

ʥʠʤʠ ʦʩʪʨʽʚʢʘʤʠ ʽ ʥʝʟʥʘʯʥʠʤʠ ʧʽʱʘʥʠʤʠ ʧʽʜʚʠʱʝʥʥʷʤʠ. ɺ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʧʣʘʚ-

ʥʽ ʙʦʣʦʪʘ ʚʢʨʠʪʽ ʯʘʛʘʨʥʠʢʘʤʠ.  

ɺʠʩʥʦʚʢʠ. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʙʘʩʝʡʥʫ ʩʬʦʨʤʫʚʘ-

ʣʘʩʴ ʚʧʨʦʜʦʚʞ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ, ʧʝʨʝʙʫʚʘʻ ʚ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʾʾ ʪʝʢʪʦ-

ʥʽʢʦ-ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʦʥʘ ʫʩʢʣʘʜʥʝʥʘ ʯʠʩʣʝʥʥʠʤʠ ʤʽʢʨʦʬʦ-

ʨʤʘʤʠ ʝʢʟʦʛʝʥʥʦʛʦ ʛʝʥʝʟʠʩʫ. ʉʫʯʘʩʥʘ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʘ ʙʘʩʝʡʥʫ ʚʢʣʶʯʘʻ ʚʦʜ-

ʥʦ-ʝʨʦʟʽʡʥʽ ʪʘ ʚʦʜʥʦ-ʘʢʫʤʫʣʷʪʠʚʥʽ, ʣʴʦʜʦʚʠʢʦʚʽ ʪʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ, ʜʝʥʫʜʘ-

ʮʽʡʥʽ, ʢʘʨʩʪʦʚʽ ʪʘ ʝʦʣʦʚʽ ʬʦʨʤʠ.  
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Summary 

Chyr N.V. The Factors of Formation the Geomorphological Structure of the 

River Basin Vyzhivka. 

This study is an initial attempt to investigate the peculiarity of the geomorphological structure 

of the river basin Vyzhivka. The influence of tectonic movements and climate as the main relief-

forming processes in the study area is highlighted. First, we pay attention on the fact, that the cur-

rent relief of the river basin Vyzhivka in the main features was formed in the neotectonic period. 

Ascending and oscillating neotectonic movements of varying intensity were manifested differentially 

during the geological history. The current tectonic movements are characterized by lifting the terri-

tory within 8-10 millimeters per year in the direction from west to east. 

Climate impact on the relief-forming processes of the study territory could be demonstrated of 

the beginning of the Mesozoic. During the development of cover glaciation, especially Dnieper gla-

ciation, was existing a climatically determined zonality. Finally such climatically zonality outlined 
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the formation imposition on preanthropogenic relief the relic morphosculpture: glacial, water-

glacial, loess. 

In conclusion, the thesis argues that the geomorphological structure of the study river basin 

was formed during the geological history and is in close interconnection with its tectonic-

geological structure. Furthermore, the current morphosculpture of the basin includes water erosive, 

water-accumulative, glacial, water-glacial, denudative, karst eolian forms of relief. 

Key words: geomorphological structure, Vyzhivka river basin, neotectonic movements, mor-

phosculpture of the river basin, current relief-forming processes. 
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ʈɽʉʋʈʉʀ ɹʋɼɯɺɽʃʔʅʆɻʆ ʂɸʄɯʅʅʗ ʍʄɽʃʔʅʀʎʔʂʆɰ ʆɹʃɸʉʊɯ  

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʩʫʨʩʥʫ ʙʘʟʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʦʢʨʝʤʘ, ʧʦ-

ʜʘʥʦ ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝʙʝʥʶ 

ʪʘ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭʥʴʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ; ʧʦʜʘʥʦ ʚʽ-

ʜʦʤʦʩʪʽ ʧʨʦ ʙʘʣʘʥʩʦʚʽ ʟʘʧʘʩʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ, ʚʠ-

ʜʦʙʫʪʦʢ ʫ 2017 ʨʦʮʽ, ʥʘʩʠʯʝʥʽʩʪʴ ʩʠʨʦʚʠʥʦʶ ʪʝʨʠʪʦʨʽʡ ʘʜʤʽʥʨʘʡʦʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʾʭ 

ʨʦʟʚʽʜʘʥʠʤʠ ʟʘʧʘʩʘʤʠ; ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʘʣʘʥʩʦʚʠʭ ʨʦʜʦ-

ʚʠʱ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ (ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ, ʏʝ-

ʤʝʨʦʚʝʮʴʢʦʤʫ, ʃʝʪʠʯʽʚʩʴʢʦʤʫ, ʇʦʣʦʥʩʴʢʦʤʫ ʪʘ ʐʝʧʝʪʽʚʩʴʢʦʤʫ). ʇʨʠʯʦʤʫ ʚ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʘʧʥʷʢʠ, ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ï ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦ-

ʜʠ (ʛʨʘʥʽʪʠ, ʛʨʘʥʦʜʽʦʨʠʪʠ, ʤʽʛʤʘʪʠʪʠ, ʯʘʨʥʦʢʽʪʠ ʪʘ ʽʥ.). ʇʦʜʘʥʦ ʪʘʢʦʞ ʘʥʘʣʽʟ ʧʨʠʫʨʦʯʝ-

ʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʦʢʣʘʜʽʚ ʩʠʨʦʚʠʥʠ ʜʦ ʦʨʥʠʭ ʪʘ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʜʨʦ-

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ ʧʨʦ ʰʣʷʭʠ ʥʘʨʦʱʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʽʶʯʠʭ 

ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʨʦʜʦʚʠʱʘʭ, ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʨʦʩʪʫ ʟʘʧʘʩʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʢʘʤʽʥʥʷ ʚ ʦʙʣʘʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʫʜʽʚʝʣʴʥʝ ʢʘʤʽʥʥʷ, ʙʘʣʘʥʩʦʚʽ ʟʘʧʘʩʠ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠ-

ʥʠ, ʚʠʜʦʙʫʪʦʢ, ʥʘʨʦʱʫʚʘʥʥʷ ʟʘʧʘʩʽʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʜʽʣʣʷ ʟʘʛʘʣʦʤ ʪʘ ʍʤʝʣʴʥʠʯʯʠʥʘ ʟʦʢʨʝʤʘ ʚʠʨʽʟ-

ʥʷʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʜʦʙʨʦʶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʩʠʨʦʚʠʥʦʶ ʜʣ ̫ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝ-

ʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ. ʎʝ ʚ ʦʩʥʦʚʥʦʤʫ ʦʩʘʜʦʚʽ, 

ʫ ʤʝʥʰʽʡ ʤʽʨʽ ï ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ. ʉʧʝʮʽʘʣʴʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʫ ʷʢʠʭ ʜʘʥʘ ʧʨʦʙʣʝ-

ʤʘ ʚʠʩʚʽʪʣʶʚʘʣʦʩʴ ʙʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʝʪʘʣʴʥʽʩʪʶ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. ʂʦʨʠʩʥʽ 

ʢʦʧʘʣʠʥʠ ʢʨʘʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʫ ʚʠʜʘʥʽʡ ʱʝ ʫ 1980 ʨ. 

ʤʦʥʦʛʨʘʬʽʾ ʟʘ ʨʝʜʘʢʮʽʻʶ ʂ. ɻʝʨʝʥʯʫʢʘ çʇʨʠʨʦʜʘ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽè. ɼʝʪʘ-

ʣʴʥʽʰʝ ʤʽʥʝʨʘʣʴʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʙʣʘʩʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚ ʤʦʥʦʛʨʘʬʽʾ 
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ʄ. ʉʠʚʦʛʦ çʄʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ ʇʦʜʽʣʣʷè (2004). ʆʜʥʘʢ, ʟ ʮʴʦʛʦ ʯʘʩʫ ʩʫʪʪʻʚʦ 

ʟʤʽʥʠʣʘʩʴ ʩʠʪʫʘʮʽʷ ʚ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʢʨʘʶ ï ʙʘʛʘʪʦ ʨʦʜʦ-

ʚʠʱ ʚʠʚʝʜʝʥʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜʢʨʠʪʦ ʥʠʟʢʫ ʥʦʚʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠ-

ʻʤʩʪʚ, ʟʤʽʥʠʣʠʩʴ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʙʝʟ-

ʧʝʯʝʥʽʩʪʴ ʥʠʤʠ ʨʝʛʽʦʥʫ. ʉʢʘʟʘʥʝ ʚʠʤʘʛʘʻ ʧʝʨʝʛʣʷʜʫ ʩʠʪʫʘʮʽʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʨʝʩʫʨʩʘʤʠ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʙʫʜʽʚʝʣʴʥʠʤ ʢʘʤʽʥʥʷʤ, ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʦʙʣʘʩʪʽ ʡ ʨʦʟʨʦʙʢʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʾ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʴ. ɺ ʨʦʙʦʪʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘ-

ʚʜʘʥʴ: 1) ʧʦʜʘʪʠ ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʨʽʜ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ ʥʘ ʇʦʜʽʣʣʽ ʡ ʥʘ ʍʤʝʣʴʥʠʯʯʠʥʽ ʟʦʢʨʝʤʘ; 2) ʦʭʘʨʘʢ-

ʪʝʨʠʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʨʦʟʚʽʜʘʥʦʩʪʽ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʧʦʰʠʨʝʥʽʩʪʴ ʨʦʜʦʚʠʱ ʙʫʜʽʚʝ-

ʣʴʥʦʛʦ ʢʘʤʽʥʥʷ; 3) ʨʦʟʨʘʭʫʚʘʪʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʜʘʥʠʤ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ ʘʜʤʽʥʽʩʪ-

ʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ; 4) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʦʤʯʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʨʦʟʨʦʙʣʶ-

ʚʘʥʠʭ ʨʦʜʦʚʠʱ ʪʘ ʾʭ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠʥʠ; 5) ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ 

ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ ʚ ʨʝʛʽʦʥʽ. 

ʄʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʦʤʦʩʪʽ, ʧʦʯʝʨʧʥʫʪʽ ʽʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè, ʫ ʪ.ʯ. ʽʟ ɿʚʽʪʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʽʥ. ɺ ʨʦʙʦ-

ʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʧʦʙʫʜʦʚʠ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʇʦʜʽʣʣʽ ʧʨʠʨʦʜʥʠʤ ʢʘʤôʷʥʠʤ ʙʫʜʽʚʝʣʴ-

ʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʣʫʞʘʪʴ ʢʨʠʩʪʘʣʽʯʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ ʧʣʘʪ-

ʬʦʨʤʠ ï ʛʨʘʥʽʪʠ, ʛʨʘʥʦʜʽʦʨʠʪʠ, ʯʘʨʥʦʢʽʪʠ, ʤʽʛʤʘʪʠʪʠ, ʛʥʝʡʩʠ ʪʘ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ 

ʯʦʭʣʘ ï ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʧʽʩʢʦʚʠʢʠ. 

ʂʨʠʩʪʘʣʽʯʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩ-

ʪʠʥʽ ʍʤʝʣʴʥʠʮʴʢʦ ʾʦʙʣʘʩʪ.̔ ɿʘʭʽʜʥʘ ʤʝʞʘ ʾʭ ʨʦʟʚʠʪʢʫ ʦʨʽʻʥʪʦʚʥʦ ʧʨʦʭʦʜʠʪʴ ʯʝ-

ʨʝʟ ʐʝʧʝʪʽʚʢʫ ï ɻʨʠʮʽʚ ï ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ ï ʄʝʜʞʠʙʽʞ ï ɼʝʨʘʞʥʶ ï ɺʦʚʢʦ-

ʚʠʥʮʽ. 

ʇʦʨʦʜʠ ʚʽʜʩʣʦʥʶʶʪʴʩʷ ʫ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʽ ʙʘʣʦʢ, ʫʪʚʦʨʶʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʩʪʫʧʠ, ʢʫʧʦʣʦʧʦʜʽʙʥʽ ʧʽʜʥʷʪʪʷ ʯʠ, ʧʦʜʝʢʫʜʠ, ʥʝʧʝʨʝʨʚʥʽ ʧʨʦʪʷʞʥʽ ʚʠʭʦʜʠ (ʜʦ 

1 ʢʤ ʽ ʙʽʣʴʰʝ). ʅʘ ʍʤʝʣʴʥʠʯʯʠʥʽ ʚʦʥʠ ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʥʝʟʥʘʯʥʦʶ 

ʪʦʚʱʝʶ ʯʝʪʚʝʨʪʠʥʥʠʭ ʽ, ʯʘʩʪʢʦʚʦ, ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʏʫʜʥʦʚʦ-ʙʝʨʜʠʯʽʚʩʴʢʽ ʛʨʘʥʽʪʠ ʽ ʤʽʛʤʘʪʠʪʠ ʙʝʨʜʠʯʽʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʩ-

ʣʦʥʶʶʪʴʩʷ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʉʣʫʯ, ʉʥʠʚʦʜʘ, ʇʦʩʪʦʣʦʚʘ, ɻʥʠʣʦʧôʷʪʴ, ɿʛʘʨ ʪʘ ʾʭ 

ʜʦʧʣʠʚʽʚ. ɻʨʘʥʽʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʩʽʨʽ, ʨʦʞʝʚʦ-ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ, ʨʽʚʥʦʤʽʨʥʦ ʟʝʨʥʠʩ-

ʪʽ, ʨʽʜʰʝ ʧʦʨʬʽʨʦʧʦʜʽʙʥʽ ʽʟ ʩʤʫʛʘʩʪʦʶ ʪʝʢʩʪʫʨʦʶ. 

ʏʘʨʥʦʢʽʪʠ ʚʽʜʩʣʦʥʶʶʪʴʩʷ ʫ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʇʽʚʜʝʥʥʠʡ ɹʫʛ, ɼʝʩʥʘ, ɿʛʘʨ, ʉʦʙ 

ʪʘ ʽʥ. ʎʝ ʪʝʤʥʦ-ʩʽʨʽ ʽʟ ʟʝʣʝʥʢʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʧʦʨʦʜʠ, ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠ-

ʩʪʽ. ʇʦ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʇʽʚʜʝʥʥʠʡ ɹʫʛ, ʉʥʠʚʦʜʘ, ɼʝʩʥʘ, ʉʦʙ, ʉʦʙʠʢ, ɺʽʣʴʰʘʥʢʘ 
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ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʪʘʢʦʞ ʚʠʭʦʜʠ ʤʽʛʤʘʪʠʪʽʚ ï ʟʝʨʥʠʩʪʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʽʟ 

ʩʤʫʛʘʩʪʦʶ, ʽʥʢʦʣʠ ʩʣʘʥʮʶʚʘʪʦʶ ʪʝʢʩʪʫʨʦʶ. 

ɻʥʝʡʩʠ ʫʪʚʦʨʶʶʪʴ ʣʠʰʝ ʜʚʘ ʨʦʜʦʚʠʱʘ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ (ʂʣʠʤʝʥ-

ʪʦʚʠʮʴʢʝ ʽ ɻʨʠʮʽʚʩʴʢʝ). ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʩʝʥʦʣʽʪʽʚ ʽ ʧʘʯʦʢ ʩʝʨʝʜ 

ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ʎʝ ʪʝʤʥʦ-ʩʽʨʽ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʧʦʨʦʜʠ, 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʯʘʩʪʦ ʽʟ ʩʣʘʥʮʶʚʘʪʦʶ ʪʝʢʩʪʫʨʦʶ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʾʭ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʂʨʽʤ ʛʨʘʥʽʪʦʾʜʽʚ, ʥʘ ʇʦʜʽʣʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʢʘ-

ʤʽʥʴ ʚʘʧʥʷʢʠ ï 22 ʙʘʣʘʥʩʦʚʠʭ ʨʦʜʦʚʠʱʘ.  

ʉʠʣʫʨʽʡʩʴʢʽ ʚʘʧʥʷʢʠ ʧʦʰʠʨʝʥʽ ʚʠʢʣʶʯʥʦ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʊʝʨ-

ʥʦʧʽʣʴʩʴʢʦʾ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ï ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʚʽʜʩʣʦʥʶʶʯʠʩʴ ʚ 

ʜʦʣʠʥʘʭ ʨʽʢ ɼʥʽʩʪʨʘ, ʉʝʨʝʪʫ, ʅʽʯʣʘʚʠ, ɿʙʨʫʯʘ, ɾʚʘʥʯʠʢʘ, ʉʤʦʪʨʠʯʘ, ʉʪʫʜʝʥʠʮʽ, 

ʋʰʠʮʽ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʘʧʥʷʢʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0 ʜʦ 80 ʤ, ʟʘʛʘʣʴʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ï 50-60 ʤ. ɺʘʧʥʷʢʠ ʧʝʨʝʚʘʞʥʦ ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ, ʱʽʣʴʥʽ, ʪʨʽʱʠʥʫʚʘʪʽ, ʯʘʩʪʦ 

ʧʣʠʪʯʘʩʪʽ, ʛʨʫʜʢʫʚʘʪʽ. 

ʅʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʛʣʠʥʠʩʪʠʭ ʪʘ ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʭ ʨʽ-

ʟʥʦʚʠʜʥʦʩʪʝʡ, ʢʨʽʤ ʮʴʦʛʦ, ʫ ʪʦʚʱʽ ʙʘʛʘʪʦ ʧʨʦʚʝʨʩʪʢʽʚ ʘʨʛʽʣʽʪʽʚ, ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 10 ʤ. ʗʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ ʽ 

ʱʝʙʝʥʶ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʪʘ ʞʠʪʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʨʽʙʥʦ-

ʟʝʨʥʠʩʪʽ ʽ ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʽ ʚʽʜʤʽʥʠ ʚʘʧʥʷʢʽʚ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʫ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʤʫ ʩʪʘʥʽ (ʜʦ 1500 ʢʛʩ/ʩʤ
2
). ʆʙôʻʤʥʘ ʤʘ-

ʩʘ ʧʦʨʽʜ ʩʢʣʘʜʘʻ 2,1-2,4 ʛ/ʩʤ
3
 , ʧʦʨʠʩʪʽʩʪʴ ï 2,2-2,3% [1].  

ʄʽʦʮʝʥʦʚʽ ʚʘʧʥʷʢʠ ʚʽʜʦʤʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ, ʧʽʚʜʝʥʥʽʡ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ, ʩʚʽʪʣʦ-

ʞʦʚʪʠʤʠ ʯʝʨʝʧʘʰʢʦʚʠʤʠ, ʩʝʨʧʫʣʦʚʠʤʠ, ʜʝʪʨʠʪʦʚʠʤʠ ʯʠ ʦʦʣʽʪʦʚʠʤʠ, ʯʘʩʪʦ ʤʽ-

ʮʥʠʤʠ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʤôʷʢʠʤʠ ʚʽʜʤʽʥʘʤʠ, ʧʦʨʽʚʥʷʥʦ ʯʠʩʪʠʤʠ 

ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ 0-15 ʤ, ʧʦʪʫʞʥʽʩʪʴ ʟʚʠʯʘʡʥʦ 3-

20 ʤ, ʚ ʤʝʞʘʭ ʊʦʚʪʨʦʚʦʾ ʛʨʷʜʠ ï ʜʦ 100 ʽ ʙʽʣʴʰʝ ʤʝʪʨʽʚ. ʄôʷʢʽ ʚʽʜʤʽʥʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʷʢ ʧʠʣʷʣʥɹʠʡ ʢʘʤʽʥʴ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʧʥʘ ʪʦʱʦ, 

ʱʣ̔ʴʥʽ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʪʫ ʽ ʱʝʙʝʥʶ. ʆʙôʻʤʥʘ ʚʘʛʘ ʧʦʨʽʜ ï 

2,0-2,65 ʛ/ʩʤ
3
, ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʢʫ ʫ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʤʫ ʩʪʘʥʽ ï 1050-1450 

ʢʛʩ/ʩʤ
2 
[1]. 

ɼʦʣʦʤʽʪʠ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʫ ʨʦʜʦʚʠʱʽ ʉʣʦʙʽʜʢʘ-ʈʠʭʪʽʚʩʴʢʘ 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʘʧʘʩʠ ʉʣʦʙʽʜʢʘ-

ʈʠʭʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ï ʦʙʤʝʞʝʥʽ, ʭʦʯʘ ʜʦʣʦʤʽʪʠ ʮʽʣʢʦʤ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʙʫʪʫ ʽ ʱʝʙʝʥʶ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʷʢ ʙʘʣʘʩʪʥʠʡ ʰʘʨ ʜʣʷ ʦʩʥʦʚ ʽ ʧʦʢ-

ʨʠʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʟʘʧʦʚʥʶʚʘʯ ʜʣʷ ʜʦʨʦʞʥʽʭ ʙʝʪʦʥʽʚ. ʈʦʜʦʚʠʱʝ ʥʝ ʨʦʟ-

ʨʦʙʣʷʻʪʴʩʷ. 
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ɺ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜʦʤʦ ʪʘʢʦʞ 5 ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʽʜʘʥʠʭ ʨʦʜʦʚʠʱ 

ʛʨʘʥʽʪʦʾʜʽʚ ʪʘ ʚʘʧʥʷʢʽʚ, ʟʘʧʘʩʠ ʚ ʷʢʠʭ ʧʽʜʨʘʭʦʚʘʥʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʉ1+ʉ2 ʽ ʟʘʛʘ-

ʣʦʤ ʥʝʟʥʘʯʥʽ.  

ɺʝʣʠʯʠʥʘ ʟʘʧʘʩʽʚ ʫ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʩʪʘʥʦ-

ʚʠʪʴ ʧʦʥʘʜ 65% ʚʽʜ ʟʘʛʘʣʴʥʠʭ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʝʨʝ-

ʚʘʞʥʦ ʨʦʜʦʚʠʱʘ ʩʝʨʝʜʥʽ ʪʘ ʚʝʣʠʢʽ. 

ʅʘ ʩʭʝʤʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ 

ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʨʘʡʦʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʜʦʚʠʱ ʤʘʛʤʘʪʠʯʥʠʭ ʪʘ ʤʝʪʘʤʦʨʬʽʯ-

ʥʠʭ ʧʦʨʽʜ ï ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʡ ʩʭʠʣ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽ ʨʘʡʦʥʠ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪ.̔ ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʤʝʞʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʜʦ-

ʚʠʱ ʛʨʘʥʽʪʦʾʜʽʚ ʦʨʽʻʥʪʦʚʥʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʣʽʥʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ɹʝʨʰʘʜʴ ï 

ʊʨʦʩʪʷʥʝʮʴ ï ʊʫʣʴʯʠʥ ï ɾʤʝʨʠʥʢʘ ï ɼʝʨʘʞʥʷ ï ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ ï ʉʣʘʚʫʪʘ. 

ʊʝʨʠʪʦʨʽʷ ʥʘʡʙʽʣʴʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʜʦʚʠʱ ʛʨʘʥʽʪʦʾʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽ 

ʥʘʡʙʽʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠʥʠ.  

ʉʤʫʛʘ ʨʦʜʦʚʠʱ ʚʘʧʥʷʢʫ ʟʘʛʘʣʦʤ ʦʨʽʻʥʪʦʚʘʥʘ ʫ ʥʘʧʨʷʤʢʫ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ï 

ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʍʤʝʣʴʥʠʯʯʠʥʠ (ʅʦʚʦ-

ʋʰʠʮʴʢʠʡ, ɼʫʥʘʻʚʝʮʴʢʠʡ, ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, ʏʝʤʝʨʦʚʝʮʴʢʠʡ, ɻʦʨʦʜʦʮʴ-

ʢʠʡ) ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʊʝʨʥʦʧʽʣʴʱʠʥʽ ʚ ʤʝʞʘʭ ʊʦʚʪʨʦʚʦʾ ʛʨʷʜʠ. ʎʝ ʧʝʨʝʚʘʞʥʦ 

ʜʨʽʙʥʽ ʨʦʜʦʚʠʱʘ ʟ ʥʝʟʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠʥʠ. ʃʠʰʝ ʫ ʜʚʦʭ ʨʘʡʦʥʘʭ ï ɹʦ-

ʨʱʽʚʩʴʢʦʤʫ ʪʘ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʟʥʘʯʥʝ ʩʢʫʧ-

ʯʝʥʥʷ ʨʦʜʦʚʠʱ ʚʘʧʥʷʢʽʚ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʚʽʢʫ. 

ʋ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʜʝʪʘʣʴʥʦ ʨʦʟʚʽʜʘʥʦ ʪʘ ʚʟʷʪʦ ʥʘ ʙʘʣʘʥʩ 45 ʨʦʜʦʚʠʱ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʱʝʙʝʥʶ ʪʘ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʟʘʧʘʩʘʤʠ 

ʧʦʥʘʜ 321 ʤʣʥ. ʤ
3
 (ʪʘʙʣ. 1). ɿ ʥʠʭ ʚʩʴʦʛʦ 22 ʨʦʜʦʚʠʱʘ ʽʟ ʟʘʧʘʩʘʤʠ ʧʦʥʘʜ 210 

ʤʣʥ. ʤ
3
 ʥʘ ʜʘʥʠʡ ʯʘʩ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ [2]. ʉʠʨʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʜʦʚʠʱʘʤʠ 

ʚʘʧʥʷʢʽʚ, ʜʦʣʦʤʽʪʽʚ ʪʘ ʛʨʘʥʽʪʦʾʜʽʚ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʟʘʧʘʩʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʨʦʜʦʚʠ-

ʱʘʭ ʦʩʪʘʥʥʽʭ (ʧʦʥʘʜ 52%), ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʙʣʘʩʪʽ ʧʝʨʝʚʘʞʥʦ ʛʨʘʥʽʪʘʤʠ, ʘ 

ʪʘʢʦʞ ʯʘʨʥʦʢʽʪʘʤʠ, ʛʥʝʡʩʘʤʠ, ʛʨʘʥʦʜʽʦʨʠʪʘʤʠ ʪʘ ʤʽʛʤʘʪʠʪʘʤʠ. ʈʦʜʦʚʠʱ ʚʘʧʥʷ-

ʢʽʚ ʚ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʜʝʱʦ ʤʝʥʰʝ ʥʽʞ ʛʨʘʥʽʪʦʾʜʽʚ (22 ʽ 23), ʚʽʜʧʦʚʽʜʥʦ ʡ ʩʫ-

ʤʘʨʥʽ ʟʘʧʘʩʠ ʾʭ ʩʧʽʚʤʨ̔ʥʽ (ʙʽʣʷ 48% ʚʽʜ ʟʘʛʘʣʴʥʠʭ). ɽʢʩʧʣʫʘʪʫʶʪʴʩʷ 9 ʨʦʜʦʚʠʱ 

ʚʘʧʥʷʢʽʚ ʪʘ 13 ʧʦʢʣʘʜʽʚ ʛʨʘʥʽʪʦʾʜʽʚ. ɭʜʠʥʝ ʚʽʜʦʤʝ ʚ ʦʙʣʘʩʪʽ ʜʝʪʘʣʴʥʦ ʨʦʟʚʜ̔ʘʥʝ 

ʨʦʜʦʚʠʱʝ ʜʦʣʦʤʽʪʽʚ (ʉʣʦʙʽʜʢʘ-ʈʠʭʪʽʚʩʴʢʝ ʫ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ) 

ʤʘʻ ʦʙʤʝʞʝʥʽ ʟʘʧʘʩʠ ʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. 

ʂʨʽʤ ʚʠʱʝʟʛʘʜʘʥʠʭ, ʚ ʦʙʣʘʩʪʽ ʚʽʜʦʤʦ 5 ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʽʜʘʥʠʭ ʨʦʜʦʚʠʱ ʟ 

ʥʝʟʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ (ʙʽʣʷ 3,5 ʤʣʥ/ʤ
3
), ʜʚʘ ʟ ʷʢʠʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. ɺ ʏʝʤʝʨʦʚʝ-

ʮʴʢʦʤʫ ʨʘʡʦʥʽ ʦʜʥʝ ʨʦʜʦʚʠʱʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟ ʥʝʨʦʟʚʽʜʘʥʠʤʠ ʟʘʧʘʩʘʤʠ. 

ʆʜʥʝ ʨʦʜʦʚʠʱʝ ʛʨʘʥʽʪʦʾʜʽʚ (ʇʦʣʦʥʩʴʢʝ) ʟʘ ʚʝʣʠʯʠʥʦʶ ʟʘʧʘʩʽʚ (ʧʦʥʘʜ 30 

ʤʣʥ. ʪ) ʚʽʜʥʦʩʷʪʴ ʜʦ ʚʝʣʠʢʠʭ ʽ ʩʽʤ ï ʜʦ ʩʝʨʝʜʥʽʭ (ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʝ (ʜʽʣ. 

ʇʫʜʣʽʚʮʽ), ʄʘʣʦ-ʅʦʚʦʩʝʣʠʮʴʢʝ, ʂʣʠʤʝʥʪʦʚʠʮʴʢʝ, ʈʫʜʥʷ-ʅʦʚʝʥʩʴʢʝ ʪʘ ʈʫʜʥʷ-
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ʅʦʚʝʥʩʴʢʝ-1, ʉʫʜʠʣʢʽʚʩʴʢʝ, ʂʦʥʦʪʦʧʩʴʢʝ) ʽʟ ʟʘʧʘʩʘʤʠ 15-30 ʤʣʥ. ʪ. ɹʽʣʴʰʽʩʪʴ ʟ 

ʥʠʭ (6) ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʚʦʭ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ - ʇʦʣʦʥʩʴʢʦʛʦ 

ʪʘ ʐʝʧʝʪʽʚʩʴʢʦʛʦ. 

ʈʦʟʤʽʱʝʥʥʷ ʨʦʜʦʚʠʱ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʫ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʚʢʨʘʡ ʥʝʨʽʚʥʦ-

ʤʽʨʥʝ (ʨʠʩ. 1). ʅʘ ʪʝʨʠʪʦʨʽʾ ʧôʷʪʠ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ, ʏʝ-

ʤʝʨʦʚʝʮʴʢʦʛʦ, ʐʝʧʝʪʽʚʩʴʢʦʛʦ, ʇʦʣʦʥʩʴʢʦʛʦ ʽ ʃʝʪʠʯʽʚʩʴʢʦʛʦ ʟʦʩʝʨʝʜʞʝʥʦ 89% 

ʫʩʽʭ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʜʘʥʦʾ ʩʠʨʦʚʠʥʠ (33 ʨʦʜʦʚʠʱʘ). ʋ ʧʝʨʰʠʭ ʜʚʦʭ ʧʽʚʜʝʥʥʠʭ 

ʨʘʡʦʥʘʭ ʩʠʨʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʘʧʥʷʢʘʤʠ, ʫ ʯʦʪʠʨʴʦʭ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ï ʤʘʛ-

ʤʘʪʠʯʥʠʤʠ ʪʘ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

 
ʈʠʩ. 1. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʧʘʩʘʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ 
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ʈʽʟʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʦʟʚʽʜʘʥʠʭ ʙʘʣʘʥʩʦʚʠʭ ʟʘʧʘʩʽʚ ʐʝʧʝʪʽʚʩʴ-

ʢʠʡ ʽ ʇʦʣʦʥʩʴʢʠʡ ʨʘʡʦʥʠ (ʚʽʜʧʦʚʽʜʥʦ, 109,8 ʪʘ 72,8 ʤʣʥ. ʤ
3 
ʩʠʨʦʚʠʥʠ), ʘ ʪʘʢʦʞ ʟ 

ʜʝʱʦ ʥʠʞʯʠʤʠ ʟʘʧʘʩʘʤʠ ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʨʘʡʦʥ (57,0 ʤʣʥ. ʤ
3
). ʋ ʪʦʡ ʞʝ 

ʯʘʩ ʚ ʩʝʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ï ɹʽʣʦʛʽʨʩʴʢʦʤʫ, ʊʝʦʬʽʧʦʣʴʩʴʢʦʤʫ, 

ɺʦʣʦʯʠʩʴʢʦʤʫ, ʂʨʘʩʠʣʽʚʩʴʢʦʤʫ, ʗʨʤʦʣʠʥʝʮʴʢʦʤʫ, ɼʝʨʘʞʥʷʥʩʴʢʦʤʫ ʪʘ ɺʽʥʴʢʦ-

ʚʝʮʴʢʦʤʫ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʨʦʟʚʽʜʘʥʽ ʨʦʜʦʚʠʱʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʱʝʙʝʥʶ ʽ ʙʫʪʫ, ʘ ʫ 

ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ (ɯʟʷʩʣʘʚʩʴʢʦʤʫ, ʍʤʝʣʴʥʠʮʴʢʦʤʫ, ʅʦʚʦ-ʋʰʠʮʴʢʦʤʫ, ʉʪʘʨʦʩʠʥʷʚ-

ʩʴʢʦʤʫ) ʨʦʟʚʽʜʘʥʦ ʧʦ ʦʜʥʦʤʫ ʥʝʚʝʣʠʢʦʤʫ ʨʦʜʦʚʠʱʫ ʽʟ ʟʘʧʘʩʘʤʠ 100-300 ʪʠʩ.ʤ
3
. 

ʈʠʩ. 1, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʠʨʦʚʠʥʦʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦ-

ʥʽʚ ʦʙʣʘʩʪʽ ʪʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʾʾ ʧʦ ʪʝʨʠʪʦʨʽʾ, ʪʘʢʦʞ ʯʽʪʢʦ ʚʠʷʚʣʷʻ ʧʨʠʫʨʦ-

ʯʝʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʙʘʟ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʘʙʝʟʧʝʯʝʥʽ ʩʠʨʦ-

ʚʠʥʦʶ ʐʝʧʝʪʽʚʩʴʢʠʡ ʪʘ ʇʦʣʦʥʩʴʢʠʡ ʨʘʡʦʥʠ (ʚʽʜʧʦʚʽʜʥʦ, 1167,6 ʪʘ 1292 

ʤ
3
/ʦʩʦʙʫ), ʜʝʱʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʫ ʃʝʪʠʯʽʚʩʴʢʦʤʫ (630,5 ʤ

3
/ʦʩʦʙʫ), ʏʝʤʝʨʦʚʝ-

ʮʴʢʦʤʫ (341 ʤ
3
/ʦʩʦʙʫ) ʪʘ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ (303,5 ʤ

3
/ʦʩʦʙʫ) ʨʘʡʦʥʘʭ. ɺ 

ɻʦʨʦʜʦʮʴʢʦʤʫ, ɼʫʥʘʻʚʝʮʴʢʦʤʫ, ʉʣʘʚʫʪʩʴʢʦʤʫ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʤʫ, ʉʪʘ-

ʨʦʩʠʥʷʚʩʴʢʦʤʫ ï ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʢʣʘʜʘʻ 60-133 ʤ
3
/ʦʩʦʙʫ. ɺʩʽ ʽʥʰʽ ʨʘʡʦʥʠ ʥʝ ʟʘ-

ʙʝʟʧʝʯʝʥʽ ʯʠ ʤʘʡʞʝ ʥʝ ʟʘʙʝʟʧʝʯʝʥʽ ʜʘʥʠʤ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ. 

ʄʘʡʞʝ ʘʥʘʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ ʜʝʤʦʥʩʪʨʫʻ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʠʨʦʚʠʥʠ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ: ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʪʘ ʇʦʣʦʥ-

ʩʴʢʦʛʦ ʨʘʡʦʥʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 915 ʪʘ 809 ʤ
3
/ʛʘ), ʚ ʃʝʪʠʯʽʚʩʴʢʦʤʫ, ʏʝʤʝʨʦʚʝʮʴʢʦʤʫ 

ʪʘ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʱʽʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 200-360 ʤ
3
/ʛʘ, ʚ ʉʣʘ-

ʚʫʪʩʴʢʦʤʫ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʤʫ, ɻʦʨʦʜʦʮʢɹʦʤʫ ʪʘ ɼʫʥʘʻʚʝʮʴʢʦʤʫ ʨʘʡʦʥʘʭ 

50-95 ʤ
3
/ʛʘ, ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʠʞʯʠʡ ʟʘ 50 ʤ

3
/ʛʘ (ʪʘʙʣ. 1). 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʨʦʜʦʚʠʱ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚ-

ʥʠʭ ʦʨʥʠʭ ʟʝʤʣʷʭ ʚ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ 156 ʛʘ, ʘ ʟʘʧʘʩʠ ʜʘʥʠʭ ʨʦʜʦʚʠʱ ï ʙʽʣʷ 

16% ʚʽʜ ʟʘʛʘʣʴʥʠʭ. ʇʣʦʱʘ ʨʦʜʦʚʠʱ, ʷʢʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ï ʚʩʴʦʛʦ 66 

ʛʘ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʟʘʧʘʩʽʚ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚ ʦʙʣʘʩʪʽ ʨʦʟʤʽʱʝʥʘ ʥʘ ʤʘʣʦʧʨʦ-

ʜʫʢʪʠʚʥʠʭ ʥʝʦʨʥʠʭ ʟʝʤʣʷʭ ï ʧʦʥʘʜ 76% ʟʘʧʘʩʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ ʧʦʥʘʜ 748 

ʛʘ. ʇʦʣʦʚʠʥʘ ʪʘʢʠʭ ʨʦʜʦʚʠʱ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʧʨʠʷʪ-

ʣʠʚʫ ʦʙʩʪʘʚʠʥʫ. ɯ, ʥʘʨʝʰʪʽ, ʙʽʣʷ 8% ʟʘʧʘʩʽʚ ʨʦʟʤʽʱʝʥʽ ʫ ʨʦʜʦʚʠʱʘʭ ʧʽʜ ʣʽʩʦʤ, 

ʱʦ ʩʢʣʘʜʘʻ ʙʽʣʷ 125 ʛʘ ʧʣʦɦ ʽ. ɿ ʥʠʭ ʣʠʰʝ ʥʝʟʥʘʯʥʘ ʯʘʩʪʢʘ ʟʘʨʘʟ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. 

ʅʘʡʙʽʣʴʰʝ ʟʘʧʘʩʽʚ ʩʠʨʦʚʠʥʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʇʦ-

ʣʦʥʩʴʢʦʤʫ, ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʪʘ ʃʝʪʠʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ï ʧʨʠʙʣʠʟʥʦ 

91%. ʅʘ ʥʝʫʛʽʜʜʷʭ ʪʘ ʧʽʜ ʣʽʩʦʤ ʨʦʟʤʽʱʝʥʽ ʫʩʽ ʨʦʜʦʚʠʱʘ ʚ ʐʝʧʝʪʽʚʩʴʢʦʤʫ, ʉʣʘ-

ʚʫʪʩʴʢʦʤʫ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʤʫ, ɻʦʨʦʜʦʮʴʢʦʤʫ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʨʘʡʦʥʘʭ. 

ɿʥʘʯʥʽ ʧʣʦʱʽ ʥʝʫʛʽʜʴ ʟʘʡʤʘʶʪʴ ʨʦʜʦʚʠʱʘ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʫ ʂʘʤʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʦʤʫ, ʇʦʣʦʥʩʴʢʦʤʫ, ʏʝʤʝʨʦʚʝʮʴʢʦʤʫ ʨʘʡʦʥʘʭ. ɺ ʮʽʣʦʤʫ ʞ, ʨʦʟʤʽʱʝʥ-
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ʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʩʠʨʦʚʠʥʠ ʚ ʦʙʣʘʩʪʽ ʥʘ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ 

ʟʝʤʣʷʭ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʾʭ ʦʩʚʦʻʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʊʘʙʣʠʮʷ 1 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʙʘʣʘʥʩʦʚʠʤʠ ʟʘʧʘʩʘʤʠ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʘʜʤʽʥʽʩʪ-

ʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ˉ 

ʧ/ʧ 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ  

ʨʘʡʦʥʠ 

ɹʘʣʘʥʩʦʚʽ ʟʘʧʘʩʠ ɸ+ɺ+ʉ1 ʥʘ 

1.01.2017 ʨ., ʪʠʩ ʤ
3
 ʚ ʨʦʜʦʚʠʱʘʭ 
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ʦɦ ʨʦʟʨʦʙʣʷ-

ʶʪʴʩʷ (ʢ-ʪʴ) 

ʱʦ ʥʝ ʨʦʟʨʦʙ-

ʣ̫ ʶʪʴʩʷ (ʢ-ʪɹ ) 

1 ɻʦʨʦʜʦʮʴʢʠʡ 2300 (1) 6501 (2) - 80 133,5 

2 ɼʫʥʘʻʚʝʮʴʢʠʡ 6123 (1) 345 (1) 12,01 54 79,6 

3 ɯʟʷʩʣʘʚʩʴʢʠʡ - 107 (1) - 0,8 1,8 

4 ʅʦʚʦʫʰʠʮʴʢʠʡ - 1745 (1) - 16 61,4 

5 ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ 39840 (6) 17162 (2) 117,58 356 303,5 

6 ʃʝʪʠʯʽʚʩʴʢʠʡ 11214 (2) 14009 (7) 181,6 265 630,5 

7 ʇʦʣʦʥʩʴʢʠʡ 45940 (3) 26934 (2) 37 809 1292 

8 ʉʣʘʚʫʪʩʴʢʠʡ - 6712 (1) - 56 61,2 

9 ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʢɹʠʡ 10989 (1) 885 (1) 301,61 95 156,2 

10 ʉʪʘʨʦʩʠʥʷʚʩʴʢʠʡ 1807 (1) - - 27 64,7 

11 ʍʤʝʣʴʥʠʮʴʢʠʡ - 270 (1) - 2 0,9 

12 ʏʝʤʝʨʦʚʝʮʴʢʠʡ 11638 (2) 7720 (2) 0,09 215 341,4 

13 ʐʝʧʝʪʽʚʩʴʢʠʡ 80434 (5) 29445 (2) 80 915 1167,6 

 ɺʩʴʦʛʦ ʧʦ ʦʙʣʘʩʪʽ: 210285 (22) 111535 (23) 729,89 156 210,8 

 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʨʦʜʦʚʠʱ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 

ʜʘʥʠʡ ʯʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʣʘʤʠ ʜʝʢʽʣʴʢʦʭ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʚʽʜʦʤʩʪʚ, ʘ ʪʘʢʦʞ ʧʨʠ-

ʚʘʪʥʠʤʠ ʧʽʜʧʨʠʻʤʮʷʤʠ. ɿʘʛʘʣʦʤ ʚ ʦʙʣʘʩʪʽ ʫ 2016 ʨʦʮʽ ʚʠʜʦʙʫʪʦ 729,89 ʪʠʩ. ʤ
3 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʱʝʙʝʥʶ ʪʘ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ï ʫ 1992 ʨʦʮʽ ʚ ʦʙ-

ʣʘʩʪʽ ʟ ʨʦʟʚʽʜʘʥʠʭ ʙʘʣʘʥʩʦʚʠʭ ʟʘʧʘʩʽʚ ʙʫʣʦ ʚʠʜʦʙʫʪʦ 2828 ʪʠʩ. ʤ
3
 ʩʠʨʦʚʠʥʠ, 

ʪʦʙʪʦ ʚʠʜʦʙʫʪʦʢ ʫ 2016 ʨʦʮʽ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 26% ʚʽʜ ʪʦʛʦʨʽʯʥʦʛʦ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʢʘ ʟʘʧʘʩʽʚ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʙʘ-

ʣʘʥʩʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʚʠʜʦʙʫʪʦʢ ʛʨʘʥʽʪʽʚ ʥʘ 

ʨʦʜʦʚʠʱʘʭ ï ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ (ʇʫʜʣʽʚʮʽ), ʇʦʣʦʥʩʴʢʦʤʫ, ʂʨʘʩʥʦʩʽʣʢʽʚ-

ʩʴʢʦʤʫ, ʂʫʙʘʯʽʚʩʴʢʦʤʫ ʪʘ ʈʫʩʘʥʽʚʝʮʴʢʦʤʫ. ʋ 2016 ʨʦʮʽ ʥʘ ʂʨʘʩʥʦʩʽʣʢʽʚʩʴʢʦʤʫ 

ʨʦʜʦʚʠʱʽ ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʝʨʞʢʦʨʧʦʨʘʮʽʻʶ çʋʢʨʘʚʪʦʜʦʨè ʚʠ-

ʜʦʙʫʪʦ 301,6 ʪʠʩ. ʤ
3 
ʩʠʨʦʚʠʥʠ, ʥʘ ʈʫʩʘʥʽʚʝʮʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʃʝʪʠʯʽʚʩʴʢʦʛʦ ʨʘ-

ʡʦʥʫ ɼɸʂ çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʋʢʨʘʾʥʠè ʚʠʜʦʙʫʪʦ 88,41 ʪʠʩ. ʤ
3
 ʢʘʤʝʥʶ. ʎʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʜʦʙʫʪʢʫ ʥʘʡʚʠʱʽ ʚ ʦʙʣʘʩʪʽ. ʆʜʥʝ ʟ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʦʜʦʚʠʱ ï 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʝ (ʜʽʣʷʥʢʘ ʇʫʜʣʽʚʮʽ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʝʨʝʜʥʽʭ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʟʘʧʘʩʽʚ. ʈʦʟʨʦʙʣʷʻʪʴʩʷ ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʤ ʩʧʝʮʢʘʨô̒ ʨʦʤ, ʫ 2016 ʨʦʮʽ ʚʠʜʦ-

ʙʫʪʦ ʚʩʴʦʛʦ 5,8 ʪʠʩ. ʤ
3
 ʩʠʨʦʚʠʥʠ. 



Scientific Notes of Sumy State Pedagogical University. Geographical Sciences. ï 2018. ï Issue 9 

143 

 ʇʽʜʧʨʠʻʤʩʪʚʘʤʠ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʱʝʙʽʥʴ ʙʫʜʽʚʝʣʴʥʠʡ. ʇʨʠ ʧʣʘ-

ʥʦʚʽʡ ʧʦʪʫʞʥʦʩʪʽ 400 ʪʠʩ. ʤ
3
 ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ ʩʧʝʮʢʘʨô̒ ʨ ʟʘʚʘʥʪʘʞʝʥʠʡ 

ʦʨʽʻʥʪʦʚʥʦ ʥʘ 75%. ʆʜʥʘʢ, ʥʘ ʙʘʛʘʪʴʦʭ ʢʘʨô̒ ʨʘʭ (ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ (ʇʫʜ-

ʣʽʚʮʽ), ʇʦʣʦʥʩʴʢʠʡ, ʂʫʙʘʯʽʚʩʴʢʠʡ, ʈʫʩʘʥʽʚʝʮʴʢʠʡ) ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʟʘʚʘʥ-

ʪʘʞʝʥʽ ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷ̒  ʾʤ ʥʘʨʦʱʫʚʘʪʠ ʚʠʜʦʙʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪ-

ʥʴʦʤʫ ʧʨʠ ʟʤʽʥʽ ʨʠʥʢʦʚʦʾ ʢʦʥôʁ ʥʢʪʫʨʠ. ʂʘʨôʻʨʠ ʟʘʙʝʟʧʝʯʝʥʽ ʟʘʧʘʩʘʤʠ ʥʘ ʪʨʠʚʘ-

ʣʽ ʩʪʨʦʢʠ ʨʦʙʦʪʠ. 

ʂʦʦʧʝʨʘʪʠʚʥʦ-ʜʝʨʞʘʚʥʘ ʢʦʨʧʦʨʘʮʽʷ çʋʢʨʘʛʨʦʧʨʦʤʙʫʜè ʨʦʟʨʦʙʣʷʻ ʂʠʩʝ-

ʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʘʧʥʷʢʽʚ ʫ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʋ 2016 ʨʦʮʽ ʢʦʨ-

ʧʦʨʘʮʽʻʶ ʚʠʜʦʙʫʪʦ ʚʩʴʦʛʦ 2 ʪʠʩ. ʤ
3 
ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ. 

ʑʝ ʦʜʥʝ ʩʝʨʝʜʥʻ ʟʘ ʚʝʣʠʯʠʥʦʶ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱʝ ʫ ʐʝʧʝʪʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

(ʂʣʠʤʝʥʪʦʚʠʮʴʢʝ), ʨʦʟʨʦʙʣʷʻ ɼʝʨʞʘʚʥʠʡ ʜʝʧʘʨʪʘʤʝʥʪ ʟ ʧʠʪʘʥʴ ʚʠʢʦʥʘʥʥʷ ʧʦ-

ʢʘʨʘʥʴ. ɼʘʥʽ ʧʨʦ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʫ 2016 ʨʦʮʽ ʚʽʜʩʫʪʥʽ. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʘʧʘʩʘ-

ʤʠ ï ʧʦʥʘʜ 100 ʨʦʢʽʚ.  

ɯʥʰʽ ʜʨʽʙʥʽ ʨʦʜʦʚʠʱʘ ʦʙʣʘʩʪʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʢʦʤʝʨʮʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʷʢʽ ʯʘʩʪʦ ʥʝ ʦʧʨʠʣʶʜʥʶʶʪʴ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʙʩʷʛʠ ʚʠʜʦʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʽʪʴ ʫ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʠʭ ʨʦʟʚʽʜʘʥʠʤʠ 

ʟʘʧʘʩʘʤʠ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʩʠʨʦʚʠʥʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʫʞʝ ʥʠʟɹ-

ʢʠʤʠ ï (ʫ ʐʝʧʝʪʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʠʜʦʙʫʪʦʢ ʩʪʘʥʦʚʠʚ, ʥʘʧʨʠʢʣʘʜ, ʚʩʴʦʛʦ 80 ʪʠʩ. 

ʤ
3 
ʩʠʨʦʚʠʥʠ ʧʨʠ ʩʫʤʘʨʥʽʡ ʧʨʦʝʢʪʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʢʘʨôʻʨʽʚ ï 980 ʪʠʩ. ʤ

3
; ʚ ʇʦ-

ʣʦʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʚʽʜʧʦʚʽʜʥʦ, 37 ʽ 2090 ʪʠʩ. ʤ
3
; ʚ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ï 

115,5 ʽ 580 ʪʠʩ. ʤ
3
; ʚ ʃʝʪʠʯʽʚʩʴʢʦʤʫ ï 181,6 ʽ 450 ʪʠʩ. ʤ

3
). ʊʦʙʪʦ ʚʽʜʩʦʪʢʠ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʫ ʥʘʡʙʽʣʴʰ ʟʘʙʝʟʧʝʯʝʥʠʭ ʩʠʨʦʚʠʥʦʶ ʨʘʡʦ-

ʥʘʭ ʦʙʣʘʩʪʽ ʢʦʣʠʚʘʶʪʴʩʷ ʫ ʤʝʞʘʭ 2-40. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʰʠʨʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʢʘʤʝʥʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚ ʦʙʣʘʩʪʽ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʥʘ ʜʽʶʯʠʭ ʢʘʨôʻʨʘʭ ʐʝʧʝ-

ʪʽʚʩʴʢʦʛʦ, ʇʦʣʦʥʩʴʢʦʛʦ, ʃʝʪʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʪʘʢ ʽ ʚʚʝʜʝʥʥʷʤ ʫ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʨʝʟʝʨʚʥʠʭ ʨʦʟʚʽʜʘʥʠʭ ʨʦʜʦʚʠʱ, ʷʢʠʭ ʚ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʤʘʡʞʝ ʪʨʠ ʜʝʩʷʪʢʠ. 

ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʝʨʝʜʥʽ ʟʘ ʟʘʧʘʩʘʤʠ ʨʦʜʦʚʠʱʘ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʝʫʛʽʜʜʷʭ ʧʦʙʣʠ-

ʟʫ ʰʦʩʝʡʥʠʭ ʜʦʨʽʛ ʪʘ ʟʘʣʽʟʥʠʮʴ (ʂʦʥʦʪʦʧʩʴʢʝ ʛʨʘʥʽʪʽʚ ʪʘ ʤʽʛʤʘʪʠʪʽʚ, ʂʘʤô̫ ʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʝ (ʋʩʪʽʚʩʴʢʝ) ʚʘʧʥʷʢʽʚ, ʄʘʣʦ-ʅʦʚʦʩʝʣʠʮʴʢʝ ʛʨʘʥʽʪʽʚ, ʄʝʜʞʠʙʽʟʴʢʝ 

ʯʘʨʥʦʢʽʪʽʚ ʪʘ ʽʥ). 

ʇʦʪʫʞʥʦʩʪʽ ʜʽʶʯʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʦ ʽ ʩʪʘʥʦʚʣʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʜʝʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ, ʱʦ ʦʯʝʚʠʜʥʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʩʫʯʘʩʥʠʤ ʩʪʘʥʦʤ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ ʚ ʦʙʣʘʩʪʽ ʟʦʢ-

ʨʝʤʘ, ʪʘʢ ʽ ʚ ʢʨʘʾʥʽ ʟʘʛʘʣʦʤ. ʆʢʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ ʢʘʨô̒ ʨʠ ʥʝ ʟʥʘʭʦʜʷʪʴ ʚʣʘʩʥʠʢʽʚ 

ʯʝʨʝʟ ʫʩʢʣʘʜʥʝʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʡ ʥʘ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʉʪʘʥʦʚʠʱʝ ʤʦʞʝ ʟʤʽʥʠʪʠʩʴ ʽʟ ʟʤʽʥʦʶ ʢʦʥôʁ ʥʢʪʫʨʠ ʨʠʥʢʫ ʚ ʙʣʠʟʴ-

ʢʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ ʩʧʨʦʱʝʥʥʷʤ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
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ʣʽʮʝʥʟʽʡ. ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʜʽʶʯʠʭ ʢʘʨô̒ ʨʽʚ ʨʦʟʚʽʜʘʥʠ-

ʤʠ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠʥʠ ʥʘ ʪʨʠʚʘʣʽ ʩʪʨʦʢʠ. 
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Summary 

Syvyj M.J. Bulding Stone Resources of the Khmelnytskyj Region. 

The mineral resources of the Khmelnytskyi region are generally characterized in the edition 

issued in 1980 "Nature of the Khmelnytskyi region" by K. Herenchuk. Mineral resource potential of 

the region is considered in more detail in the monograph of M. Syvyi çMineral Resources of Podil-

lyaè (2004). However, the situation in the mineral complex of the region has significantly changed 

since then. Many deposits have been decommissioned, a number of new mining companies have 

been opened, the volume of mineral resources extraction and, consequently, their provision in the 

region have changed. Therefore, the purpose of the article was to review the situation with the pro-

vision of building materials resources. In particular, building stones, economy of the region and the 

development of the recommendations on this basis for its optimization. 

The building stones resource base of the Khmelnytskyi region is analyzed in the article. In 

particular, a brief description of the rocks which are the most suitable for the production of crushed 

stone and rubble stone and the patterns of their distribution in the region were given. 

It is noted that natural stone building material in Podillya is crystalline Precambrian rocks of 

the platform foundation ï granites, granodiorites, charnockites, migmatites, gneisses and sedimen-

tary rocks of the cover ï limestones, dolomite, sandstones; information on the balance stocks of 

building stones in the administrative regions, extraction in 2017, administrative regions territories 

saturation with raw materials and the provision of their explored reserves was given; the conclu-

sion about the maximum concentration of balance deposits in the south-western and north-eastern 

territories of the region (Kamyanets-Podilskyi, Chemerovetskyi, Letychivskyi, Polonskyi and Shep-

etivskyi) was made. Moreover, in the south-western regions mostly limestones are developed, in the 

north-eastern ï igneous rocks (granites, granodiorites, migmatites, charnockites, etc.). The analysis 

of raw materials main deposits coexistence with the arable and unproductive lands, information 

about subsoil users is also provided. Conclusions are made of the ways of increasing the produc-

tion capacities of existing mining enterprises in specific fields, the possibility of building stones 

stocks growth in the region. 

Keywords: building stones, balance stocks, raw materials provision, extraction, stock build-up. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ ʂɯʃʔʂɯʉʅʆɻʆ ɸʅɸʃɯɿʋ  

ʋ ɻɽʆɻʈɸʌɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʅʗʍ (ʅɸ ʇʈʀʂʃɸɼɯ ɻɽʆɻʈɸʌɯɰ 

ʉʌɽʈʀ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ) 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʛʝʦʛʨʘʬʽ-

ʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʛʝʦʛʨʘʬʽʾ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʪʦʨʽʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚ ʛʝʦʛʨʘʬʽʾ. ɼʝʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʨʽʚʥʷ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʉʝʨʝʜ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʨʦʩʪʠʭ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜ ʨʘʥʞʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʩʪʘ-

ʥʦʚʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʘʥʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʨʘ-

ʡʦʥʘʤʠ ʦʙʣʘʩʪʽ. ʑʦʙ ʧʦʨʽʚʥʷʪʠ ʨʘʡʦʥʠ ʟʘ ʛʘʣʫʟʷʤʠ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʛʘʣʫʟʝʚʦʛʦ ʨʝʡʪʠʥʛʫ. ʊʘʢʦʞ ʨʦʟʢʨʠʪʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʷʢ 

ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʨʝʛʽʦʥʘʣʴʥʦ-

ʛʦ ʧʦʢʘʟʥʠʢʘ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʩʦʮʽʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝʨʝʞʽ ʟʘʢʣʘʜʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʤʝʪʦʜʠ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʛʝʦʛʨʘʬʽʷ ʩʬʝʨʠ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʝʦʛʨʘʬʽʷ, ʷʢ ʥʘʫʢʘ, ʱʦ ʤʘʻ ʪʽʩʥʽ ʤʽʞʧʨʝʜʤʝʪʥʽ 

ʟʚôʷʟʢʠ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʠʨʦʢʠʡ ʘʨʩʝʥʘʣ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝ-

ʪʦʜʽʚ. ɹʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʥʝ ʤʦʞʣʠʚʝ ʩʫʯʘʩʥʝ ʢʘʨʪʦʛʨʘʬʽʯʥʝ, ʬʽʟʠʢʦ- ʯʠ 

ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ ʯʠ ʦʙʯʠʩʣʝʥʴ.  

ʇʝʨʰʽ ʩʧʨʦʙʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʚ ʛʝʦʛʨʘʬʽʾ ʙʫʣʠ ʱʝ ʚ 

ɼʨʝʚʥʽʡ ɻʨʝʮʽʾ, ʘʣʝ ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʚʦʥʠ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟ ʢʥ̔ʮʷ XIX 

ʩʪ. ʅʘʧʨʠʢʣʘʜ, ʫ ʙʘʛʘʪʴʦʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢʘʭ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥ-

ʪʠ ʛʝʦʛʨʘʬʽʯʥʦʾ ʦʙʦʣʦʥʢʠ, ï ʚ ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʢʣʽʤʘʪʦʣʦʛʽʾ, ʛʽʜʨʦʣʦʛʽʾ, ʛʣʷʮʽʦʣʦ-

ʛʽʾ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʤʝʪʦʜ ʙʘʣʘʥʩʽʚ ʟ ʡʦʛʦ ʘʣʛʝʙʨʘʾʯʥʠʤʠ ʨʽ-

ʚʥʷʥʥʷʤʠ ʽ ʪʝʦʨʝʤʘʤʠ ʩʪʝʨʝʦʤʝʪʨʽʾ [7]. ʋ ʍʍ ʩʪ. ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʧʦʯʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʩʚʦʾʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ.ʇ. ʉʝʤʝʥʦʚ-ʊʷʥ-ʐʘʥʩʴʢʠʡ 

(1920-ʪʽ ʨʦʢʠ), ɸ.ʆ. ɻʨʠʛʦʨʴ̒ ʚ (1934 ʨ.), ɼ.ʃ. ɸʨʤʘʥʜ (1949 ʨ.) ʪʘ ʽʥ. [15].  
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ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʧʨʠʟʚʝʣʦ 

ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʦʢʨʝʤʦʾ ʥʘʫʢʦʚʦʾ ʦʙʣʘʩʪʽ ï ʤʘʪʝʤʘʪʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ. ʖ.ɻ. ʉʘʫʰ-

ʢʽʥ ʟʘʟʥʘʯʘʚ, ʱʦ çʤʘʪʝʤʘʪʠʯʥʘ ʛʝʦʛʨʘʬʽʷ ʻ ʜʦʩʪʘʪʥʴʦ ʦʢʨʝʩʣʝʥʦʶ ʽ ʩʪʨʦʛʦʶ 

ʦʙʣʘʩʪʶ ʛʝʦʛʨʘʬʽʾ, ʷʢʘ ʻ ʛʝʦʛʨʘʬʽʻʶ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʽ ʤʘʪʝʤʘʪʠʢʦʶ ʟʘ ʤʝʪʦ-

ʜʦʤè [11, ʩ. 6]. ʋ ʮʝʡ ʧʝʨʽʦʜ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʝʦʩʠʩʪʝʤ, ʾʭ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʫ, 

ʧʨʦʚʝʜʝʥʥʷ ʬʽʟʠʢʦ- ʪʘ ʝʢʦʥʦʤʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ-

ʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ (ʢʦʨʝʣʷʮʽʡʥʠʡ, ʨʝʛʨʝʩʠʚʥʠʡ, 

ʢʣʘʩʪʝʨʥʠʡ, ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟʠ, ʤʝʪʦʜ ʙʘʣʘʥʩʽʚ, ʤʝʪʦʜ ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʪʦʱʦ). ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡh ʣʦ ʩʚʦʻ ʚʠʨʘʞʝʥʥʷ ʡ ʫ ʧʽʜʛʦʪʦʚʮʽ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ, ʥʘʧʨʠʢʣʘʜ, [14]. ʊʘʢʦʞ ʧʦʤʽʪʥʝ ʤʽʩʮʝ ʚ ʜʦʩʣʽʜʞʝʥ-

ʥʷʭ ʛʝʦʩʠʩʪʝʤ ʟʘʡʥʷʣʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝʡ ʤʝʪʦʜ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʟôʷʩʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʢʦʥʢʨʝʪʥʽ ʷʚʠʱʘ ʘʙʦ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʩʠʩʪʝʤʽ ʟ ʧʝʚʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʽ ʯʘʩʦʚʠʤʠ ʚʣʘʩʪʠ-

ʚʦʩʪʷʤʠ ʟʘ ʟʘʜʘʥʠʭ ʨʝʞʠʤʥʠʭ ʫʤʦʚ [9; 6].  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʫ ʩʫʩʧʽʣʴʥʽʡ ʛʝʦʛʨʘʬʽʾ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ʉʝ-

ʨʝʜ ʦʩʪʘʥʥʽʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʨʦʙʦʪʠ ɺ.ʉ. ʄʽʭʝʻʚʦʾ [8], ʄ.ɹ. ɯʚʘʥʦʚʦʾ [4] ʪʘ 

ʃ.ɹ. ʌʽʣʘʥʜʠʰʝʚʘ ʽ ʂ.ʉ. ʉʘʧʴʷʥ [13]. ʅʘ ʜʫʤʢʫ ʦʩʪʘʥʥʽʭ, ʯʘʩʪʢʘ ʮʠʭ ʤʝʪʦʜʽʚ ʫ 

ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʩʫʯʘʩʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 80%. ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʩʣʽʜ ʚʠʦʢʨʝʤʠʪʠ ʨʦʙʦ-

ʪʠ ɺ.ʉ. ɻʨʠʮʝʚʠʯʘ [3], ʂ.ɸ. ʅʻʤʮʷ ʽ ʃ.ʄ. ʅʻʤʝʮʴ [10], ʆ.ɻ. ʊʦʧʯʽʚ̒ʘ [12] ʪʘ ʽʥ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʧʦʢʘʟ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ.  

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʛʘ-

ʣʫʟʝʡ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʦʩʪʽ ʪʘ ̔ʥʪʝʛʨʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ. ʇʨʠʢʣʘʜʦʤ ʧʨʦʩʪʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʝʚ-

ʥʦʶ ʧʦʩʣʫʛʦʶ: ʢʽʣʴʢʽʩʪʴ ʣʽʢʘʨʥʷʥʠʭ ʣʽʞʦʢ ʥʘ 10000 ʦʩʽʙ, ʪʦʚʘʨʦʦʙʽʛ ʥʘ ʜʫʰʫ ʥʘ-

ʩʝʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʢʥʠʛ ʚ ʙʽʙʣʽʦʪʝʢʘʭ ʥʘ 1 ʦʩʦʙʫ ʪʦʱʦ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʰʠʨʦʢʦ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʦʜʥʽʻʾ 

ʛʘʣʫʟʽ ʟʘ ʦʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʫ ʨʘʡʦʥʽ (ʯʠ ʨʝʛʽʦʥʽ ʚ ʮʽʣʦʤʫ), ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʢʦʞʥʦʾ ʛʘʣʫʟʽ ʧʨʦʩʪʽ ʧʦʢʘ-

ʟʥʠʢʠ ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽ ʧʦʨʽʚ-

ʥʷʥʥʷ ʡʦʛʦ ʟ ʙʘʟʠʩʥʠʤ ʨʽʚʥʝʤ [16]: 

n

O

P

ʪ

ʽ

m

i

i

ä
=            (1), 

ʜʝ ʈ̔ ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʨʘʡʦʥʽ; m

iO  ï ʟʘ-

ʙʝʟʧʝʯʝʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ -̔ʛʦ ʨʘʡʦʥʫ ʟʘʟʥʘʯʝʥʦʶ ʧʦʩʣʫʛʦʶ m; n ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʩ-
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ʪʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʩʣʫʛʫ ʪ. ɹʘʟʠʩʥʠʤ ʨʽʚʥʝʤ ʤʦʞʝ ʚʚʘʞʘʪʠ-

ʩʷ ʥʦʨʤʘʪʠʚʥʠʡ, ʩʝʨʝʜʥʽʡ (ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʡ) ʘʙʦ ʝʪʘʣʦʥʥʠʡ ʧʦʢʘʟʥʠʢ. 

ʋʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʩʪʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʨʽ-

ʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʜʘʪʥʠʡ ʧʨʠʭʦʚʫʚʘʪʠ ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʩʬʝ-

ʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʩʝʚʜʦʢʦʤʧʝʥʩʘʮʽʷ ʯʝʨʝʟ ʚʠʩʦʢʽ 

ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʛʘʣʫʟʝʡ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷ ʧʽʜ-

ʩʫʤʦʚʫʶʪʴʩʷ ʽʥʜʝʢʩʠ ʚʽʜ 0 ʜʦ 100% (ʘʙʦ ʚʽʜ 0 ʜʦ 1). ʊʦʙʪʦ ʜʣʷ ʢʦʞʥʦʾ ʛʘʣʫʟʽ 

ʚʚʦʜʠʪʴʩʷ ʚʝʨʭʥʻ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʜʦʨʽʚʥʶʻ ʙʘʟʠʩʥʦʤʫ ʨʽʚʥʶ (ʘʙʦ ʫ ʧʨʦ-

ʩʪʽʰʦʤʫ ʚʘʨʽʘʥʪʽ ï ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ ʧʦʢʘʟʥʠʢʘ ʜʘʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩ-

ʪʽ). ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʤʽʩ-

ʪʘʭ ʦʙʣʘʩʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʽ ʨʘʡʦʥʘʭ, ʪʦʙʪʦ ʧʦ ʪʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ, ʧʦ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʘ ʟʚʽʪʥʽʩʪʴ.  

ʊʠʧʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʩʫʩʧʽʣʴʥʽʡ ʛʝʦʛʨʘʬʽʾ, ʚʜʘʣʦ 

ʜʦʧʦʚʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʥʘʦʯʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʠ ʚʠʜʽʣʝʥʽ ʪʠʧʠ ʪʝʨʠʪʦʨʽʡ, ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʫ, ʱʦ ʚʠʚʯʘ-

ʻʪʴʩʷ. ɼʣʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥ-

ʥ ̫ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʘʥʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤʽʞ ʨʽʟʥʠ-

ʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʨʘʥʞʫʶʪʴ ʨʘʡʦʥʠ ʟʘ ʟʨʦʩ-

ʪʘʥʥʷʤ ʘʙʦ ʟʤʝʥʰʝʥʥʷʤ ʜʝʷʢʠʭ ʧʨʠʚʝʜʝʥʠʭ (ʥʦʨʤʦʚʘʥʠʭ) ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ. 

ʋ ʷʢʦʩʪʽ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʚʦʜʠʪʠ ʜʦ 

ʦʜʥʦʛʦ ʤʘʩʰʪʘʙʫ ʨʽʟʥʽ ʟʘ ʘʙʩʦʣʶʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʝʣʠʯʠʥʠ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝ-

ʛʰʫʻ ʾʭ ʘʥʘʣʽʟ.  

ʆʪʨʠʤʘʥʽ ʽʥʜʝʢʩʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ʽʩʥʫʚʘʥʥʷ (ʚʽʜ 0 ʜʦ 1) ʥʝʟʘʣʝ-

ʞʥʦ ʚʽʜ ʚʠʭʽʜʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ. ɺ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʬʦ-

ʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [10, ʩ. 68]: 

jj

jji

j
XX

XX
ɯ

min,max,

min,,

-

-
=          (2), 

ʜʝ I j ï ʽʥʜʝʢʩ j-ʪʦʛʦ ʧʦʢʘʟʥʠʢʘ; Xij ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ j-ʪʦʛʦ ʧʦʢʘʟʥʠʢʘ; Xmax, j ï 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ j-ʪʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ; Xmin, j ï ʥʘʡʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ j-ʪʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʋ ʬʦʨʤʫʣʽ (2) ʽʥʜʝʢʩʠ ʽ, j ʩʠʤʚʦʣʽʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʦʤʝʨ ʜʘʥʦʛʦ ʚʠʙʽʨʢʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʫ ʚʘʨʽʘʮʽʡʥʦʤʫ ʨʷʜʫ ʽ ʥʦʤʝʨ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʤʘʩʠʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ɿ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ 2 ʚʠʜʥʦ, ʱʦ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʚʽʜʧʦʚʜ̔ʘʶʪʴ 

ʥʘʡʚʠʱʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʚʠʙʽʨʢʦʚʽ ʝʣʝʤʝ-

ʥʪʠ ʟʘ ʽʥʜʝʢʩʘʤʠ, ʪʦ ʾʭ ʤʦʞʥʘ ʚʧʦʨʷʜʢʫʚʘʪʠ (ʨʘʥʞʫʚʘʪʠ) ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷʤ ʽʥʜʝʢʩʽʚ. ɺʽʜʥʦʩʥʦ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ 

ʟʤʽʩʪ, ʪʘʢʝ ʨʘʥʞʫʚʘʥʥʷ ʤʘʻ ʦʜʥʦʟʥʘʯʥʝ ʪʣʫʤʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘ-

ʶʪʴ ʥʝʛʘʪʠʚʥʝ ʷʚʠʱʝ (ʥʘʧʨʠʢʣʘʜ, ʯʘʩʪʢʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʥʝ ʤʘʶʪʴ ʟʘ-
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ʢʣʘʜʽʚ ʟʚôʷʟʢʫ, ʘʚʪʦʙʫʩʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, ʤʘʛʘʟʠʥʫ ʪʦʱʦ) ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʨʘʥʞʫʚʘʥʥʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʙʝʨʥʝʥʽ ʟʥʘʯʝʥʥʷ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʘʡʚʠʱʦʤʫ ʚʠʭʽʜ-

ʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʡʤʝʥʰʠʡ ʽʥʜʝʢʩ. ʊʦʤʫ ʽʥʜʝʢʩʠ ʜʣʷ çʥʝ-

ʛʘʪʠʚʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʦʙʯʠʩʣʶʁ ʪʩɹʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

jj

jji

j
XX

XX
ɯ

min,max,

min,,
1

-

-
-=          (3), 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʤʦʞʥʘ ʢʦʨʝʢʪʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʣʷ ʚʧʦʨʷʜʢʫ-

ʚʘʥʥʷ ʨʝʛʽʦʥʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʚʠʙʽʨʢʦʚʠʤʠ ʜʘʥʠʤʠ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʘʡʦʥʽʚ ʟʘ ʛʘʣʫʟʷʤʠ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʛʘʣʫʟʝʚʠʡ ʨʝʡʪʠʥʛ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʤʽʩʮʝ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ ʫ ʨʘʥ-

ʞʦʚʘʥʦʤʫ ʨʷʜʫ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʝʛʤʝʥʪʫ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʩʮʷ ʫ ʛʘʣʫʟʝʚʦʤʫ ʨʝʡʪʠʥʛʫ ʽʟ 

ʩʝʨʝʜʥʴʦʦʙʣʘʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʝʨʠ ʧʦʩʣʫʛ ʨʝʛʽʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʘ-

ʩʠʯʝʥʽʩʪʴ ʥʠʤʠ ʨʽʟʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ. ʁʦʛʦ ʨʦʟʨʘʭʫʥʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ: 

sP

Sp
ɯʪʢ

Ö

Ö
=            (4), 

ʜʝ ɯʪʢ ï ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʨ ï ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʫ ʨʘʡʦʥʽ; ʈ ï ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ; s ï ʧʣʦʱʘ ʪʝʨʠ-

ʪʦʨʽʾ ʨʘʡʦʥʫ; S ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ. 

ɿʥʘʯʝʥʥʷ ɯʪʢ ʤʝʥʰʝ ʦʜʠʥʠʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʝʚʥʦʤʫ ʨʘʡʦʥʽ; ʷʢʱʦ ʧʦʢʘʟʥʠʢ ʙʣʠʟʴʢʠʡ ʜʦ ʦʜʠʥʠʮʽ ï ʤʦ-

ʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʚʠʱʝ 

ʦʜʠʥʠʮʽ ï ʧʨʦ ʚʠʩʦʢʫ ʥʘʩʠʯʝʥʽʩʪʴ [2; 5]. 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʨʽʚʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ ʨʝʛʽʦʥʫ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ [1]: 1. ɺʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦ-

ʛʦ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʩʪʘʥʜʘʨʪ 

ʧʨʠʡʤʘʻʪʴʩʷ ʩʝʨʝʜʥʴʦʫʢʨʘʾʥʩʴʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʽʚ. 2. ɿʥʘʭʦʜʞʝʥʥʷ ʩʪʘʥʜʘʨ-

ʪʠʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʚʩʽʻʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʩʫʢʫʧʥʽʩʪʶ. 3. ɺʠʟʥʘʯʝʥʥʷ ʫʟʘ-

ʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ. 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝ-

ʛʽʦʥʘʣʥɹʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʙʣʘʩʪʝʡ. 

ɺʠʭʽʜʥʠʤʠ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ ʧʨʠʡʥʷʪʽ ʥʘ-

ʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: Xj ï ʦʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʦʩʣʫʛ, ʤʣʥ. ʛʨʥ.; X2 ï ʦʙʩʷʛ ʧʦʩʣʫʛ, 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʥʘʩʝʣʝʥʥʶ, ʤʣʥ. ʛʨʥ.; X3 ï ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʧʦʩʣʫʛ, ʪʠʩ. ʜʦʣ.; X4 ï 

ʦʙʩʷʛʠ ʽʤʧʦʨʪʫ ʧʦʩʣʫʛ, ʪʠʩ. ʜʦʣ.; X5 ï ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ ʥʘʩʝʣʝʥʥʷ, ʤʣʥ. ʛʨʥ.; 

X6 ï ʽʥʜʝʢʩʠ ʨʝʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ. 
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ʇʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʦʩʣʫʛ ʨʝʛʽʦʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʪʘʢʽʡ ʧʦʩʣʜ̔ʦʚʥʦʩʪʽ: 

1. ɺʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʥʦ ʨʦʟʨʘʭʦʚʫ-

ʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʢʦʞʥʦʛʦ ʟ ʨʝʛʽʦʥʽʚ ʩʪʦʩʦʚ-

ʥʦ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. 

        (5), 

ʜʝ Cj ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ j-ʛʦ ʧʦʢʘʟʥʠʢʘ; X1j ï ʟʥʘʯʝʥʥʷ j-ʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 2-ʤʫ ʨʝ-

ʛʽʦʥʽ; m ï ʢʽʣɹʢʽʩʪʴ ʨʝʛʽʦʥʽʚ.  

2. ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʧʦ-

ʢʘʟʥʠʢʽʚ ʜʦ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

           (6), 

3. ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʚʩʽʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ʫ i-ʤʫ ʨʝʛʽʦʥʽ 

       (7), 

4. ʈʝʛʽʦʥʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘ-

ʟʥʠʢʘ ʨʝʛʽʦʥʫ ʜʦ ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

           (8), 

ʜʝ ʈ̔ ï ʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ i-ʤʫ ʨʝʛʽʦʥʽ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦ ʥʘʷʚʥʦʾ ʧʦʩʝ-

ʣʝʥʩʴʢʦʾ ʤʝʨʝʞʽ ʨʝʛʽʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʩʦʮʽʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝ-

ʨʝʞʽ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [2]: 

Hʇ

ɿO
Cʟo= ,            (9) 

ʜʝ ʉʟʦ ï ʩʦʮʽʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʤʝʨʝʞʽ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ; ɿʆ ï 

ʟʘʢʣʘʜʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʅʇ ï ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ.  

ʂʨʽʤ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ, ʚ ʘʨʩʝʥʘʣʽ ʩʫʩʧʽʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ ʻ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɹʫʜʴ-ʷʢʝ ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʪ.ʯ. ʡ ʚʠʚʯʝʥʥʷ ʩʬʝʨʠ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʠʪʠ, ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʟʜʽʡʩʥʠʪʠ ʤʦʜʝʣʶ-

ʚʘʥʥʷ, ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʘʙʦ ʞ ʜʘʪʠ ʧʨʦʛʥʦʟ ʨʦʟ-

ʚʠʪʢʫ. ɼʣʷ ʮʴʦʛʦ ʫ ʩʫʯʘʩʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘ-

ʥʽʪʥʽ ʤʝʪʦʜʠ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʝʷʢʽ ʟ ʥʠʭ ʧʦʜʘʥʽ ʫ ʩʪʘʪʪʽ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠ-

ʚʽʩʪʴ ʫʩʧʽʰʥʦ ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ Microsoft 
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Excel, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ Microsoft Office, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ. 
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Summary 

Kornus O.H., Petrenko L.V. The Use of Methods of Quantitative Analysis in 

Geographical Research in Geography Service Sector. 

Geography as a science actively uses mathematical methods. The first attempts to apply these 

methods in geography were in ancient Greece. In the XX century a lot of scientists began to apply 

quantitative analysis techniques in geographical researches. In the middle of the XX century this 

gave rise to a particular scientific field ï mathematical geography. The use of quantitative analysis 

methods occupies a significant place in the present day researches in geography of service sector. 

Often they are used to calculate simple and integrated indicators. The calculated simple indicators 

for each sector are summed up and compared with baseline level to determine the integrated level 

of development of services sector in the area (or region as a whole). To map the development level 

of services sector we should set the correlation of the state of public services among different ad-
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ministrative regional districts. Thatôs why districts are ranked according to increasing or decreas-

ing of the given (normalized) indicators of development. Industry rating is used to compare districts 

of services sector industries. Industry rating is defined as administrative area in the ranked number 

of development indicators of a particular segment of services sector. At the same time the correla-

tion of the place in the industry rating with an average regional indicator is determined. The indi-

cator of territorial concentration of service facilities is used for a detailed study of services in the 

region, it allows to assess their density of different regional districts. To calculate the level of re-

gional development of services the method of calculating the index of regional development of ser-

vices is used. The calculation is performed by the following algorithm: 1) to determine the average 

value of each of the benchmarks (in this case, the standard adopted by the average level of perfor-

mance); 2) to determine standardized statistical indicators; 3) to define generalized indicators of 

regional development of services; 4) to identify regional indicators. The index of social density of 

services network is used to set up the correspondence of the service facilities to the existing region-

al settlement network. 

Keywords: mathematical methods, quantitative analysis method, geography of service sphere. 
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ʉʊʈʋʂʊʋʈɸ ʊɸ ʈɯɺɽʅʔ ʈʆɿɺʀʊʂʋ ɿɸʃɯɿʅʀʏʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

ʋʂʈɸɰʅʀ ɼʆ 2014 ʈʆʂʋ 

 

ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʋʢʨʘʾʥʠ ʜʦ 2014 ʨʦʢʫ. ʇʨʦʩʣʽʜʢʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ 

ʋʢʨʘʾʥʽ ʫ 2009-2013 ʨʨ. ʧʽʩʣʷ ʟʘʛʘʣʴʥʦʾ ʢʨʠʟʠ ʝʢʦʥʦʤʽʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʪʘʥʥʷ ʩʧʨʠʯʠʥʠ-

ʣʘ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʦʚʠʱʘ ʥʘ ʟʘʣʽʟʥʠʮʷʭ, ʧʝʚʥʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʟʤʽʥʫ 

ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʠ. ʗʢ ʩʚʽʜʯʠʪʴ ʥʘʰ ʘʥʘʣʽʟ, ʚʽʜʧʨʘʚʣʝʥʥʷ ʚʘʥʪʘʞʽʚ ʪʘ ʧʘʩʘʞʠʨʽʚ ʟʘʣʽʟʥʠʮʷ-

ʤʠ ʋʢʨʘʥʾʠ ʟʤʝʥʰʫʚʘʣʦʩʷ ʥʘ 0,2-2,5% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʢʘʤʠ (ʜʦ 2009 ʨʦʢʫ) ʪʘ ʥʘ 

2,8-4,4% ï ʟʘ 2009-2013 ʨʦʢʠ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨ-

ʪʫ ʩʴʦʛʦʜʥʽ ʻ ʦʙôʻʢʪʠʚʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ɺʦʥʦ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʘʜʘʧʪʘʮʽʾ ʟʘʣʽʟʥʠ-

ʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʉ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʟʦʨʠʭ ʨʠʥʢʦʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ, ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ, ʤʽʞʥʘʨʦʜʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ, ʚʘʥʪʘʞʥʽ ʪʘ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʨʘʥʩʧʦʨʪ ï ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʚ ʩʪʨʫʢ-

ʪʫʨʽ ʝʢʦʥʦʤʽʢʠ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ. ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ, 

ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʽ ʩʫ-

ʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʟʘʭʠʩʪʫ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʟʤʽʮ-
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ʥʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʢʨʘʾʥʠ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʩʢʣʘʜʦʚʦʶ ʻʜʠʥʦʾ ʪʨʘ-

ʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʤʘʻ ʨʦʟʛʘʣʫʞʝʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ [8]. ɼʘʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ 

ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʯʽ ʽ ʥʝʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ ʤʘʪʝʨʽʘʣʴ-

ʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ, ʘ ʪʘʢʦʞ ʥʘʩʝʣʝʥʥʷ ʚ ʫʩʽʭ ʚʠʜʘʭ ʧʝʨʝʚʝ-

ʟʝʥʴ. ɼʘʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʯʘʩʪʠʥʦʶ ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʤʽʞʥʘ-

ʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ ʽ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʚʽʜʽʛʨʘʻ ʧʨʦ-

ʚʽʜʥʫ ʨʦʣʴ ʫ ʟʜʽʡʩʥʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʜʝʨʞʘʚʥʠʭ ʽ ʟʥʘʯʥʫ ï ʫ ʟʦʚʥʽʰʥʴʦʜʝʨʞʘʚʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʚôʷʟʢʘʭ ʋʢʨʘʾʥʠ. ʅʘ ʥʴʦʛʦ ʧʨʠʧʘʜʘʻ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʘʥʪʘʞʦʦʙʽ-

ʛʫ ʽ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ [10]. 

ʆʛʣʷʜ ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʨʘʥʩʧʦʨʪʥʠʡ 

ʢʦʤʧʣʝʢʩ ʚʠʩʪʫʧʘʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪ-

ʚʘ ʜʝʨʞʘʚʠ, ʘʜʞʝ ʚʠʢʦʥʫʻ ʦʙʦʨʦʥʥʫ ʬʫʥʢʮʽʶ, ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʤʽʛʨʘʮʽʷʭ ʥʘʩʝ-

ʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʩʪʫʧʘʻ ʦʨʛʘʥʽʯʥʦʶ ʣʘʥʢʦʶ ʢʦʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʢʦʥʫʻ 

ʙʝʟʧʝʨʝʨʚʥʝ ʡ ʤʘʩʦʚʝ ʧʦʩʪʘʯʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ, ʧʘʣʠʚʘ ʽ ʧʨʦʜʫʢʮʽʾ ʟ ʧʫʥ-

ʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʩʧʦʞʠʚʘʯʽʚ [1]. ʆʢʨʝʤʝ ʤʽʩʮʝ ʫ ʚʠʚʯʝʥʥʽ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘ-

ʾʥʠ, ʟʦʢʨʝʤʘ ʥʘʟʝʤʥʦʛʦ, ʧʦʩʽʜʘʶʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʩʽʙʥʠʢʠ ʪʘ ʧʽʜ-

ʨʫʯʥʠʢʠ ʟ ʛʝʦʛʨʘʬʽʾ ʪʨʘʥʩʧʦʨʪʫ ï ʊʨʦʾʮʴʢʦʾ ʅ.ɸ. [11], ɻʫʜʢʦʚʘ ɺ.ɸ. ʪʘ ʄʠʨʦʪʠ-

ʥʘ ʃ.ɹ. [3], ʗʥʦʚʩʴʢʦʛʦ ʇ.ʆ. [13]. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʚʠʜʘʥʥʷ ʥʘʜʘʶʪʴ ʢʘʨʪʠʥʫ 

ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʬʝʨʠ ʡ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʧʨʦʩʪʦ-

ʨʦʚʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʘʢ-

ʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʦʢʨʝʤʘ ʘʚʪʦʤʦʙʽ-

ʣʴʥʦʛʦ ʪʘ ʟʘʣʽʟʥʠʯʥʦʛʦ [1]. ʈʘʟʦʤ ʟ ʪʠʤ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʩʫʯʘʩʥʠʭ ʚʽʪʯʠʟʥ̫-

ʥʠʭ ʚʯʝʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʘʤ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʅʘʚʝʜʝʥʝ ʚʠʱʝ ʚʠʟʥʘʯʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘ-

ʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʤʝʪʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʜʦ 2014 ʨʦʢʫ. ʇʨʦʩʣʽʜʠʪʠ ʜʠ-

ʥʘʤʽʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʋʢʨʘʾʥʽ ʫ 2009-2013 ʨʨ. ʧʽʩʣʷ 

ʟʘʛʘʣʴʥʦʾ ʢʨʠʟʠ ʝʢʦʥʦʤʽʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʟʥʘʯʥʦ ʙʝʟʧʝʯʥʽ-

ʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʽʘʮʽʡʥʠʤ, ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʽ ʤʦʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʘʤʠ. ɺʽʥ 

ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ ʚʘʞʣʠʚʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʨʝʛʫʣʷʨʥʽʩʪʴ ʨʫʭʫ ʽ ʚʠʩʦ-

ʢʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ, ʚʝʣʠʢʫ ʧʨʦʧʫʩʢʥʫ ʽ ʧʨʦʚʽʟʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ. ʉʪʘʙʽʣʴʥʝ 

ʪʘ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ, ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʮʽʣʽʩʥʦʩʪʽ ʜʝʨʞʘʚʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ʇʝʨʝʚʘʛʘʤʠ ʮʴʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʻ ʚʝʣʠʢʘ 
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ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʪʘ ʥʠʟʴʢʽ ʪʘʨʠʬʠ. ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʣʽʟʥʠʯʥʦʾ ʤʝʨʝʞʽ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʧʦʪʦʯʥʽ ʦʙʩʷʛʠ ʨʫʭʫ. ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʨʝʛʽʦʥʽʚ ʽʟ ʟʥʘʯ-

ʥʠʤ ʨʦʟʚʠʪʢʦʤ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʥʴʦʛʦ ʧʨʠʧʘʜʘʻ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʚʘʥʪʘʞʦʦʙʽʛʫ ʽ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ. ɿʘ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ ʢʦʣʽʡ ʚʽʥ ʧʦʩʽʜʘʻ 

ʜʨʫʛʝ ʤʽʩʮʝ ʚ ʋʢʨʘʾʥʽ ʧʽʩʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ; ʟʜʽʡʩʥʶʻ ʦʩʥʦʚʥʽ ʦʙʩʷʛʠ ʚʘʥʪʘʞʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ (ɯ ʤʽʩʮʝ ʚ ʢʨʘʾʥʽ ʟʘ ʚʘʥʪʘʞʦʦʙʽʛʦʤ) ʪʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ (ɯɯ ʤʽʩ-

ʮʝ ʚ ʢʨʘʾʥʽ ʟʘ ʧʘʩʘʞʠʨʦʦʙʽʛʦʤ) [11]. 

ʉʫʯʘʩʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʣʽʟʥʠʯʥʦʾ ʤʝʨʝʞʽ ʚ ʦʩʥʦʚʥʦʤʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʱʝ ʥʘ 

ʧʦʯʘʪʢʫ XX ʩʪ. ʇʝʨʰʽ ʟʘʣʽʟʥʠʮʽ ʚ ʋʢʨʘʾʥʽ ʟôʷʚʠʣʠʩʷ ʤʽʞ ʤʽʩʪʘʤʠ ʇʝʨʝʤʠʰʣʴ ï 

ʃʴʚʽʚ (1861 ʨ.), ʆʜʝʩʘ ï ɹʘʣʪʘ (1865 ʨ.), ɹʘʣʪʘ ï ɾʤʝʨʠʥʢʘ ï ʂʠʾʚ (1870 ʨ.) ʪʘ 

ʃʴʚʽʚ ï ɺʦʣʦʯʠʩʴʢ ï ɾʤʝʨʠʥʢʘ (1871 ʨ.) [7]. 

ʉʪʘʥʦʤ ʥʘ 2013 ʨ. ʜʦʚʞʠʥʘ ʟʘʣʽʟʥʠʮʴ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʘ 21619,4 ʢʤ, ʤʘʡ-

ʞʝ 47% ʟ ʥʠʭ ï ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʽ ï 10242,2 ʢʤ. (ʨʠʩ. 1).  
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ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʜʦʚʞʠʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʣʽʟʥʠʮʴ ʚ ʋʢʨʘʾʥʽ  

ʫ 2009-2013 ʨʨ. (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [10]) 

 

ɺʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʟʘʣʽʟʥʠʮʴ. ʉʪʘʥʦʤ ʥʘ 2013 ʨ. ʚ 

ʢʨʘʾʥʽ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦ 10242,2 ʢʤ ʜʦʨʽʛ. ʋ 2009 ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʬʽʢʦʚʘ-

ʥʠʭ ʜʦʨʽʛ ʩʪʘʥʦʚʠʣʦ 9727,9 ʢʤ. ʊʦʙʪʦ ʟʘ ʧôʷʪʴ ʨʦʢʽʚ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 

5,1% (ʨʠʩ 2). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʨʦʩʪʘʣʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʧʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʣʽʟʥʠʮʴ, ʧʦʣʽʧʰʫʚʘʣʘʩʷ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɽʣʝʢʪʨʠʬʢ̔ʦʚʘʥʽ ʧʨʠʤʽʩʴʢʽ ʟʦʥʠ ʂʠʻʚʘ, ʍʘʨʢʦʚʘ, 

ʃʴʚʦʚʘ, ɼʦʥʝʮʴʢʘ, ʘ ʪʘʢʦʞ ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʘ ʥʘʡʙʽʣʴʰ ʚʘʥʪʘʞʦʥʘʧʨʫʞʝʥʽ ʟʘʣʽʟ-

ʥʠʮʽ: ʂʠʾʚ ï ʃʴʚʽʚ ï ʏʦʧ, ɼʦʥʙʘʩ ï ʂʨʠʚʠʡ ʈʽʛ ï ʍʘʨʢʽʚ ï ɿʘʧʦʨʽʞʞʷ ï ʉʝʚʘʩʪʦ-

ʧʦʣʴ, ʍʘʨʢʽʚ ï ʃʦʟʦʚʘ ï ʄʠʢʠʪʽʚʢʘ, ʂʠʾʚ ï ʄʠʨʦʥʽʚʥʘ ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʍʠʨʽ-

ʚʢʘ ï ʇʦʤʦʰʥʘ ï ʆʜʝʩʘ ï ɯʣʣʽʯʽʚʩʴʢ ʪʘ ʽʥ. 

ɼʦʚʞʠʥʘ ʟʘʣʽʟʥʠʮʴ, ʢʤ 
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ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʜʦʚʞʠʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʟʘʣʽʟʥʠʮʴ  

ʚ ʋʢʨʘʾʥʽ ʫ 2009-2013 ʨʨ. (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [10]) 

 

ʅʘʡʙʽʣʴʰ ʰʚʠʜʢʽʩʥʽ ʟʘʣʽʟʥʠʯʥʽ ʤʘʛʽʩʪʨʘʣʽ, ʷʢʠʤʠ ʢʫʨʩʫʚʘʣʠ ʧʘʩʘʞʠʨʩʴʢʽ 

ʧʦʾʟʜʠ-ʝʢʩʧʨʝʩʠ, ʟôʻʜʥʘʣʠ ʩʪʦʣʠʮʶ ʢʨʘʾʥʠ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʤʽʩʪʘʤʠ ï ʍʘʨʢʦʚʦʤ ʽ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤ [9]. 

ɺ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʚʝʣʠʢʽ ʟʘʣʽʟʥʠʯʥʽ ʚʫʟʣʠ ï ʧʦʩʝʣʝʥʥʷ, ʜʝ ʩʭʦʜʷʪʴ-

ʩʷ ʯʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟʘʣʽʟʥʠʯʥʽ ʢʦʣʽʾ ʟʽ ʟʥʘʯʥʠʤ ʦʙʩʷʛʦʤ ʧʝʨʝʚʝʟʝʥʴ ʽ ʪʨʘʥʩʧʦʨ-

ʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʠʤʠ ʟʘʣʽʟʥʠʯʥʠʤʠ ʚʫʟʣʘʤʠ ʻ ʍʘʨʢʽʚ, ʃʦʟʦʚʘ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ɿʘʧʦʨʽʞʞʷ, ɼʝʙʘʣʴʮʝʚʝ, ɺʦʣʥʦʚʘʭʘ, ɹʘʭʤʘʯ, ʂʠʾʚ, ʂʦʨʦʩʪʝʥʴ, 

ɾʤʝʨʠʥʢʘ, ʆʜʝʩʘ, ʂʦʚʝʣʴ, ʃʴʚʽʚ.  

ɿʘ ʦʙʩʷʛʘʤʠ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʟʘʣʽʟʥʠʮʽ ʋʢʨʘʾʥʠ ʟʘʡʤʘʣʘ ʯʝʪʚʝʨʪʝ ʤʽ-

ʩʮʝ ʥʘ ɭʚʨʘʟʽʡʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ, ʧʦʩʪʫʧʘʶʯʠʩʴ ʣʠʰʝ ʟʘʣʽʟʥʠʮʷʤ ʂʠʪʘʶ, ʈʦʩʽʾ 

ʪʘ ɯʥʜʽʾ. ɺʘʥʪʘʞʦʥʘʧʨʫʞʝʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʣʽʟʥʠʮʴ (ʨʽʯʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ 

ʥʘ 1 ʢʤ) ʚ 3-5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʚʠʥʝʥʠʭ ʻʚʨʦʧʝʡʩʴ-

ʢʠʭ ʢʨʘʾʥ [5]. 

ʊʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ ʧʨʦʭʦʜʠʣʦ 3 ʟʘʣʽʟʥʠʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ ï ˉ3, 5, 

9. ɿʦʢʨʝʤʘ, ʪʨʘʥʩôʻʚʨʦʧʝʡʩʴʢʘ ʟʘʣʽʟʥʠʯʥʘ ʤʘʛʽʩʪʨʘʣʴ ɽ-30, ʱʦ ʙʨʘʣʘ ʧʦʯʘʪʦʢ ʚ 

ɹʝʨʣʽʥʽ, ʧʝʨʝʪʠʥʘʣʘ ʋʢʨʘʾʥʫ ʟʘ ʤʘʨʰʨʫʪʦʤ ʄʦʩʪʠʩʴʢʘ ï ʃʴʚʽʚ ï ʂʠʾʚ ʽ ʡʰʣʘ ʜʘ-

ʣʽ ʜʦ ʄʦʩʢʚʠ. ɺʦʥʘ ʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʴʱʽ ʧʝʨʝʪʠʥʘʣʘʩʷ ʟ ʰʚʠʜʢʽʩʥʠʤʠ ʤʘʛʽʩʪ-

ʨʘʣʷʤʠ ɽ-59 ʪʘ ɽ-65 ʽ ʩʪʚʦʨʶʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʽʩʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʩʧʦʣʫ-

ʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʤʽʞ ʫʩʽʤʘ ʜʝʨʞʘʚʘʤʠ ɭʚʨʦʧʠ.  

ʋ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʽ ʋʢʨʟʘʣʽʟʥʠʮʽ ʜʦ 2014 ʨʦʢʫ ʥʘʣʽʯʫʚʘʣʦʩʷ 1492 ʟʘʣʽʟʥʠʯ-

ʥʠʭ ʩʪʘʥʮʽʡ, 55 ʣʦʢʦʤʦʪʠʚʥʠʭ ʽ 48 ʚʘʛʦʥʥʠʭ ʜʝʧʦ, 110 ʜʠʩʪʘʥʮʽʡ ʰʣʷʭʫ, ʧʘʨʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚ ʢʽʣʴʢʦʩʪʽ 144047 ʦʜ. (ʨʠʩ 3). ʉʝʨʝʜ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʝʨʝʚʘ-

ʞʘʣʠ ʚʘʥʪʘʞʥʽ ʚʘʛʦʥʠ ï 132500 ʦʜ. (92%), ʘʜʞʝ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʥʘʡʙʽ-

ɼʦʚʞʠʥʘ ʟʘʣʽʟʥʠʮʴ, ʢʤ 
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ʣʴʰʠʤ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʥʘʚʮʝʤ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʇʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚʽ-

ʜʙʫʚʘʣʦʩʷ ʧʨʠʤʽʩʴʢʠʤʠ ʝʣʝʢʪʨʦʧʦʾʟʜʘʤʠ (1547 ʦʜ.), ʜʠʟʝʣʴ-ʧʦʾʟʜʘʤʠ (528 ʦʜ.) 

ʘʙʦ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʚʘʛʦʥʘʤʠ (7025 ʦʜ.). ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʛʦʥʽʚ ʟʜʽʡʩʥʶʚʘʣʦ-

ʩʷ ʪʝʧʣʦʚʦʟʘʤʠ ʡ ʝʣʝʢʪʨʦʚʦʟʘʤʠ.  
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ʈʫʭʦʤʠʡ ʩʢʣʘʜ: 1 ï ʚʘʥʪʘʞʥʽ ʚʘʛʦʥʠ; 2 ï ʧʘʩʘʞʠʨʩʴʢʽ ʚʘʛʦʥʠ; 3 ï ʪʝʧʣʦʚʦʟʠ ʡ ʝʣʝʢʪʨʦʚʦʟʠ; 

4 ï ʝʣʝʢʪʨʦʧʦʾʟʜʠ (ʩʝʢʮʽʾ); 5 ï ʜʠʟʝʣʴ-ʧʦʾʟʜʠ 

ʈʠʩ. 3. ʈʫʭʦʤʠʡ ʩʢʣʘʜ ʋʢʨʟʘʣʽʟʥʠʮʽ cʪʘʥʦʤ ʥʘ 2013 ʨ. (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [10]) 

 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʨʝʚʝʟʝʥʴ ʽ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʜʽʡʩʥʶʚʘʣʘ ɼʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ï çʋʢʨʟʘʣʽʟʥʠʮʷè, ʜʦ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʦʾ ʥʘʣʝʞʘʣʦ 

ʰʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʟʘʣʽʟʥʠʮʴ: ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ, ʃʴʚʽʚʩʴʢʘ, ʇʽʚʜʝʥʥʘ, ɼʦʥʝʮʴ-

ʢʘ, ʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʡ ʆʜʝʩʴʢʘ (ʪʘʙʣ. 1), ʘ ʪʘʢʦʞ ʽʥʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʨʛʘʥʽʟʘ-

ʮʽʾ ʻʜʠʥʦʛʦ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʝʨʝʚʝʟʝʥ-

ʥʷ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ.  

ʉʪʚʦʨʶʚʘʣʠʩʷ ʮʽ ʟʘʣʽʟʥʠʮʽ ʜʣʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʱʝ ʟʘ ʨʘʜʷʥʩʴ-

ʢʠʭ ʯʘʩʽʚ, ʪʦʤʫ ʡ ʟʙʝʨʝʛʣʠ ʟʘ ʩʦʙʦʶ ʜʦʥʠʥʽ ʩʪʘʨʽ ʥʘʟʚʠ. 

ʄʝʞʫʶʯʠ ʤʽʞ ʩʦʙʦʶ ʨʝʛʽʦʥʘʣʴʥʽ ʟʘʣʽʟʥʠʮʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʥʫʚʘʣʠ ʨʦʣʴ 

ʪʨʘʥʟʠʪʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʘʣʽʟʥʠʯʥʠʤʠ ʤʘʛʽʩʪʨʘ-

ʣʷʤʠ, ʱʦ ʩʧʦʣʫʯʘʣʠ ʟʘʣʽʟʥʠʮʽ ʚ ʻʜʠʥʝ ʮʽʣʝ ʻ: ʂʠʾʚ ï ʌʘʩʪʽʚ ï ʂʦʟʷʪʠʥ ï ɿʜʦʣʙʫ-

ʥʽʚ ï ʃʴʚʽʚ ï ʏʦʧ; ʌʘʩʪʽʚ ï ɿʥʘʤôʷʥʢʘ ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ï ɼʦʥʙʘʩ; ʂʠʾʚ ï ʇʦʣ-

ʪʘʚʘ ï ʍʘʨʢʽʚ; ʂʨʠʚʠʡ ʈʽʛ ï ɿʘʧʦʨʽʞʞʷ ï ɼʦʥʙʘʩ; ʍʘʨʢʽʚ ï ɼʦʥʙʘʩ; ʍʘʨʢʽʚ ï ɿʘ-

ʧʦʨʽʞʞʷ ï ʉʝʚʘʩʪʦʧʦʣʴ. 

ɼʠʥʘʤʽʢʘ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘʦʯʥʦ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ (ʨʠʩ. 4). ɿ ʜʽʘʛʨʘʤʠ ʚʠʜʥʦ, ʱʦ ʫ 2013 ʨʦʮʽ ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʩʪʘʥʦʚʠ-

ʣʠ 457454,5 ʪʠʩ. ʪʦʥ, ʱʦ ʥʘ 8,2% ʤʝʥʰʝ ʥʽʞ ʫ 2009 ʨ. ʪʘ ʥʘ 2,5% ʤʝʥʰʝ ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ (ʧʨʦʪʝ ʯʘʩʪʢʘ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠ-

ʢʘʭ ʟʘʣʠʰʠʣʘʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʥʦʶ ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʚʘʥʪʘʞʦʦʙʽʛʫ ʽʥʰʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ).  

http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F_(%D0%BE%D0%B1%27%D1%94%D0%B4%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F)
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%BE-%D0%97%D0%B0%D1%85%D1%96%D0%B4%D0%BD%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B4%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B5%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
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