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ABSTRACT 

The article presents data on the determination of chemical components in black tea. As objects of research 

were selected teas produced from raw materials grown on the plantations of Krasnodar region and the largest tea 

producing countries. We showed that all varieties of tea Krasnodar domestic producers are high quality. Differ-

ences in growing conditions and processing of black tea are affected the content of polyphenols and flavonoids. 

The contents of the main quantitative characteristics of the Krasnodar tea are different from the world of brands 

(polyphenols ï of 1.62 mg/g; thearubigins was 0.90 mg/g and theaflavin ï 0.09 mg/g), which, however, does not 

affect its taste and aroma performance. 

Keywords: tea, environmental conditions, biochemical analysis, polyphenols, flavonoids  

 

Introduction  

Tea refers to the food product, the value of which 

is determined by taste and aromatic characteristics [4; 

5; 6; 7; 2]. These indicators are caused by a complex 

chemical composition of tea leaves (raw material). One 

of the main places among the substances included in the 

composition of the tea leaves is a complex of tannins. 

All the basic properties of the finished product ï its 

color, taste and aroma in different degrees are related to 

their reactions in tea leaves.  

Tannins are the most mobile and active substances 

so they are changed under different growth conditions. 

Extractives substances which represent the sum of all 

soluble in hot water substances are also one of the im-

portant indicators of quality, as the green sheet, and the 

finished product. The specific astringent, pleasantly bit-

ter flavor of the drink and the reddish color of the tea 

infusion depend on extractives substances. 

A study of the chemical composition of green tea 

leaves was started in 1936-1938, the years at the Sochi 

experiment station, now the Institute of floriculture and 

subtropical crops [8]. Currently, all-Russian research 

Institute of floriculture and subtropical crops has been 

working to establish the influence of different factors 

on the changes in the biochemical composition of the 

green sheet depending on the area of growing tea 

plants, weather conditions, varieties, farming practices, 

maturity of the leaf, and many other factors, and the im-

pact of raw materials on the quality of the finished tea 

[1; 2; 9]. 

The factors that affect the accumulation of sub-

stances, determining the organoleptic tea include soil 

conditions, agricultural activities, hydrothermal (com-

bination of temperature and humidity, precipitation) 

and orographic factors (slope exposure and the height 

of the plantations above sea level) [1; 2; 3; 7; 10; 11; 

14]. 

 

Material  and methods 

As object of research used samples of black tea of 

local producers, as well as tea grown in the plantations 

of India, Ceylon, China and Kenya (blending and pack-

aging is produced by company çOXALIS Teaè on the 

territory of the Czech Republic). 

The biochemical determination was performed at 

the laboratory of the University of veterinary and phar-

macy (Brno, Czech Republic): determination of poly-

phenols - spectrophotometric method using the reagent 

Folina-Cocalteu as a reagent [13]; determination of fla-

vonoids ï spectrophotometriʩ [12]. Statistical data pro-

cessing was carried out using the programs Stat-

graphics and MS Excel. 

 

Results and discussion 

The study of tannin and extractive substances in 

the tea leaves allowed us to determine the main regu-

larities in their synthesis, not only the dependence of 

the accumulation of quality indicators from the factors 

listed above. In addition, in our studies we compared 

the quality characteristics of tea grown and produced 

on the territory of Krasnodar region, with tea grown on 

plantations in India, Ceylon, China and Kenya. It is be-

lieved that high-quality tea can be grown only at an al-

titude of 1500 m and above. Thus, we investigated the 

physic-and-chemical composition of tea from Singbulli 

Darjeeling (plantation in the province of Singbulli, lo-

cated in the mountainous regions of Northern India at 

an altitude of 1100 m above sea level - considered to be 

one of the best teas), tea from Darjeeling Puttabong (tea 

plantation in the province of Puttabong at the altitude 

of 2000-2200 meters above sea level), Kenya Flowery 
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Broken Orange Pekoe tea (grown in Kenya at a height 

of 2.5 thousand meters above sea level), Ceylon 

Dimbula tea(grown in the province Dimbula at an alti-

tude of 1400 m above sea level), Keemun black tea 

(grown in the plantations in the country area Keemun, 

Gunji, Guichi), etc. Our scientist experimentally 

proved that due to the sharp contrast of temperatures in 

the Russian mountains, the tea plant grows more 

slowly. For the year pick up usually 3, rarely 4 harvest 

leaves, but the leaves themselves thus turn out much 

more flavorful and rich. In General, the quality high 

mountain tea is always higher in comparison with the 

plains. We noted that in these teas (high mountain) 

more phenolic compounds (up to 6.19 mg/g at tea 

grown in the province of Singbulli, India), which forms 

the unforgettable taste and aroma, when analyzed or-

ganoleptic (tea-tester) assessment (Figure 1). But tea 

from Kenya has more tearubigin (about 6.79 mg/g) and 

taeflavin (0.35 mg/g) than other tea. We show that con-

tents of taeflavin are variability substances during its 

oxidation and depend from condition manufacturing. 

The absence or presence of theaflavins in tea is quite 

accurate and a good indicator of the quality of tea. So, 

a constant ratio of theaflavins and thearubigins in a 

good tea is 1:10, and in bad - 1:20. High mountain teas 

are rightly classified in a separate group of teas with the 

best quality. But ratio of theaflavins and thearubigins at 

Krasnodar tea also are 1:10 and this is a good tea (Fig-

ure 1).  

 
Figure 1: the content of polyphenols and flavonoids in the samples of the finished tea 

 

All tea plantations grown in the Krasnodar region 

located at low altitudes, the plants are of the Chinese 

big leaf species (at the time, as in India, Ceylon and 

Kenya ï Assam variety), and are characterized by lower 

values of the polyphenols substances forming the 

aroma and taste (an average of 1.62 mg/g). At all world 

plantations have only two main species of tea plant - 

Thea sinensis and Thea assamica - they differ not only 

morphologically, but also in chemical composition, so 

the teas from different species of the tea plant, different 

taste and aroma qualities. The tea plant is sensitive to 

changes in the external environment, leading to differ-

ences in the chemical composition of the leaf, harvested 

in different places of growth. The leaves of the North-

ern varieties of the tea (Chinese and Japanese) contain 

less soluble (extractive) substances and tannin than the 

leaves of the southern (Indian). Therefore, the tea of 

Chinese varieties (for example, teas from the Keemun 

varieties) has a more delicate, mild flavor and aroma 

than tea Assam varieties. 

Plantation from çSholohovsky teaè - the most 

çAlpineè is located at an altitude of 600 m above sea 

level; plantation of çHosta Teaè - from 300 to 550 m 

above sea level; çShapsug teaè - the so-called zone of 

low foothills; çMatsesta teaè has a plantation of over 

400 meters above sea level, but not higher than 600 m 

above sea level. The plantation from çDagomys teaè 

have a complex orography - the plantations are located 

on flat areas, and mountain, but to the height of 500 m 

above sea level. The leaves of the tea from Krasnodar 

plantation have contained less extractive substances 

and tannin than the leaves of the other tea.  

The conditions of the black sea coast of Krasnodar 

region (Sochi) belong to the wet subtropical with high 

humidity (average 75 %) and high rainfall (average 

1,500 mm per year). The whole territory is character-

ized by microclimatic areas. Marked vertical zoning of 

climate change: when climbing every 100 meters the 

temperature drops by 0.6 ÁC in summer and 0.3 ÁC in 

winter, therefore, the climate changes from subtropical 

to cold temperate Western type, then the cold climate 

of the meadow belt, etc. These facts are stops the ad-

vancement of the tea plantations in the mountains, the 

upper boundary is 500 ï 600 m above sea level. 

Thus, in the Krasnodar region the tea is grown in 

the Northern border of the subtropics (up to 43ʦ - 50 Á 
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North latitude), all plantations belong to the so-called 

çlow-altitudeè, the highest possible altitude are 600 m 

above sea level. Therefore, the quality of tea differs 

from tea high mountain group. The analysis of the ex-

tract, the attention is drawn to the fact that the extract 

Krasnodar black tea has lower amounts of polyphenols 

less intense than in other samples. We need to increase 

the extraction time slightly for optimal sensitivity when 

viewed tea on a spectrophotometer. However, the ex-

tracts Krasnodar tea are characterized by a rich aroma 

and a milder taste. The tea analysis has shown that un-

like other global tea, the Krasnodar tea has a pleasant 

aftertaste which can last for ten to fifteen minutes at a 

time, but other tea quickly lose this property. 

 

Conclusion 

Tea plants grown outside the Russian Federation 

at in plantations located at altitudes above 1 200 m 

above sea level have a distinctive organoleptic charac-

teristics, are characterized by a high content of phenolic 

compounds of the group, standing out as a separate type 

of tea high ï mountain tea.  

Tea plants grown on plantations in Krasnodar re-

gion, growing at altitudes up to 600 m above sea level, 

the polyphenol content in them is lower, which affects 

the taste (but not aromatic) characteristics.  
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ABSTRACT  

The article examines the impact of such public goods as the environment and health on the country's socio-

economic development. It is noted that the common vision of Ukraine's development covers such benchmarks for 

achieving the welfare and health of the population that will be provided by the innovative development of the 

economy, built on the sustainable use of natural resources. It is concluded that the state should first of all pay 

attention to the public goods, which are related to the impact on the life expectancy of a person, his health, 

knowledge, that is, with human development. 

Keywords: public goods, financing, environmental protection, health care. 

 

At the United Nations Summit on Sustainable De-

velopment, held in the framework of the 70th session 

of the UN General Assembly in 2015, the document 

"Transforming our world: a sustainable development 

agenda to 2030" was adopted. The document approved 

new development benchmarks, namely, approved 17 

Sustainable Development Goals and 169 tasks. 

Ukraine, like other UN member states, has joined the 

global security process sustainable development. The 

public vision of Ukraine's development until 2030 in-

cludes such benchmarks for achieving the welfare and 

health of the population that will be provided by the in-

novative development of the economy, built on the sus-

tainable use of natural resources [1, p.9]. 

The World Economic Forum gives Ukraine 77th 

place out of 144 countries rated at the Global Compet-

itiveness Index, due to corruption, and the continued 

use of natural resources. Thus, Ukraine's economy may 

lose up to 11% of GDP as a result of the influence of 

these negative factors. Only because of the high level 

of atmospheric air pollution Ukraine can lose up to 15% 

of the harvest. According to the World Health Organi-

zation, every two hours in Ukraine three people die due 

to poor environmental conditions [2]. 

Environmental protection - any activity aimed at 

preserving and restoring the quality of the environment 

by preventing emissions or reducing the amount of pol-

lutants in the habitat. Costs of environmental protection 

- amount of current expenditures and capital invest-

ments aimed at protecting the environment [3]. 

Table 1. 

Dynamics of financing of environmental protection 

according to the Consolidated Budget of Ukraine in 2012-2016 

Summary data 
Years 

2012 2013 2014 2015 2016 

Consolidated 

Budget Expendi-

tures, 

thsd. UAH 

496310962,8 505843809,6 523125697,8 679871400,4 835832050,1 

including expend-

itures on environ-

mental protection,  

thsd. UAH. 

5 297 929,3 5 594 185,5 3 481 749,6 5 529 695,6 6 255 416,9 

% to expenditures 1,1 1,1 0,7 0,8 0,8 

Source: [4-6]. 

 

Analysis of Table 1 shows that expenditures on 

environmental protection during 2012-2013 have in-

creased by 296256.2 thsd UAH; in 2014 there is a de-

crease in expenditures - by 2112435.9 thsd UAH rela-

tively to 2013. During 2015-2016, we see an increase 

in expenditures - up to 6255416.9 thsd UAH. Thus, dur-

ing 2012-2016, expenditures on environmental protec-

tion increased by 957487.6 thsd UAH. At the same 

time, during the investigated period, we see a tendency 

to reduce % of environmental protection expenditures 

from 1.1% in 2012 to 0.8% in 2016. 
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Own funds 
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Fig. 1. The structure of expenditures on environmental protection by sources of financing in 2016 

Source: [3]. 

 

As we can see from Figure 1, environmental pro-

tection costs are mainly due to own funds of enterprises 

and organizations - 67.9%; at the expense of state and 

local budgets, only 6.0%. This indicates the lack of at-

tention of the state and local authorities to such an im-

portant branch as environmental protection. 
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Fig. 2. Capital investments and current expenses on environmental protection, mln UAH 

Source: [3]. 

 

The analysis of Figure 2 shows that in the period 

from 2010 to 2016, current environmental protection 

expenditures and capital investments increased almost 

yearly. A slight decrease in current expenditures on en-

vironmental protection measures is observed in 2014 

relatively to 2013 (0.5 mln UAH); capital expenditures 

- in 2015 relatively to 2014 (284.3 mln UAH). In total, 

during the investigated period, current environmental 

protection expenditures in UAH equivalent increased 

by 8981.4 mln UAH, and capital investments by 

10803,8 mln UAH.  
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Fig. 3. Capital investment and current expenses for environmental protection, mln USD 

Source [3]. 

 

At the same time, data in Figure 3 shows that due 

to the sharp decline in the national currency rate over 

recent years, converted into US dollars, current envi-

ronmental costs and in the period from 2010 to 2016 

decreased from 1274.2 mln USD to 747.5 mln USD, 

that is 526.7 mln USD. Capital investment, on the con-

trary, increased from 325.8 mln USD in 2010 to 524.1 

mln in 2016, i.e. by 198.3 mln USD. 

At the same time, from 2010 to 2013 there is a ten-

dency to increase current expenses on environmental 

protection to 1747.9 mln USD, i.e. by 500.7 mln USD 

in relation to 2013. From 2013 to 2016, we see a sharp 

decrease in costs - by 1000.4 mln USD.  

Growth of capital investments is for the period 

from 2010 to 2012 - to 791.5 mln USD, that is 465.7 

mln USD. Thus, in 2012 there is the highest capital in-

vestment - 791.5 mln USD. From 2012 to 2015 there is 

a decrease in capital investment - by 440.1 mln USD. 

In 2016, we see an increase by 172.7 mln USD com-

pared to 2015.  

Ukraine has one of the worst indicators among 

health care systems in the European region. As regards 

the health of citizens, Ukraine is one of the lowest rank-

ing places in the European region. In the ranking of the 

health status of citizens of different countries, as iden-

tified by Bloomberg Agency in 2013, Ukraine ranked 

99th among 145 countries assessed for the world [7]. 

In addition, Ukraine ranks second in the European 

region in terms of mortality, which increased by 12.7% 

in the period from 1991 to 2012, while in the European 

Union, this index fell by 6.7%. In addition, one quarter 

of total mortality is the death rate among the able-bod-

ied population (and for men it is one third of all deaths, 

they have a three to four times higher probability of 

death than women in all age groups from 16 to 60 years 

old) [8]. 

 
Fig. 4. Quantity of deceased for reasons to death in 2016 

Source: [9]. 
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Data of Figure 4 shows that mortality from the dis-

ease of the circulatory system is 67.2% in the structure 

of total mortality, and mortality from oncological dis-

eases - 13.5%. In fact, these two classes of diseases de-

termine 80% of the annual loss of the population of 

Ukraine. 

Compared to the European countries, the mortality 

rate in Ukraine is almost twice as high (14.7 cases per 

1000 population versus 6.7 in the countries of the Eu-

ropean Union) [7]. 

F 

ig. 5. The average life expectancy at birth for men, 2015. 

Source: [9]. 

 

Analysis of Figure 5 shows that the average life 

expectancy at birth for men in Ukraine in 2015 was 66.4 

years, which is lower than in the countries of the Euro-

pean Union. The highest average life expectancy at 

birth in men is observed in Sweden (80.4 years), Italy 

(80.3 years), Luxembourg (80.0 years) and Ireland 

(79.6 years). 



10 SCIENCES OF EUROPE # 22 (22), 2017 |  ECONOMIC SCIENCES 

Fig. 6. The average life expectancy at birth for women, 2015. 

Source: [9]. 

 

As Figure 6 shows, the average life expectancy at 

birth for women in Ukraine in 2015 was 76.3 years, 

which is also lower for the countries of the European 

Union. The highest average life expectancy at birth in 

women is observed in Spain (85.8 years) and France 

(85.5 years). 

Recently there have been critically low levels of 

coverage of the infant population by prophylactic vac-

cinations. According to a joint assessment by the World 

Health Organization and UNICEF in 2016, Ukraine 

was in second place among the countries with the low-

est immunization coverage worldwide [10]. 

 Thus, as of December 1, 2015, vaccinations for 

children under one year are covered against: tuberculo-

sis - only 38.7%, poliomyelitis - 44.3%, pertussis, diph-

theria, tetanus - 25.7%, hemophilic infection - 42.7% , 

measles, mumps, rubella - 60.9%, hepatitis B - 23.9%). 

The real threat was the emergence of infections, the in-

cidence of which was reduced to isolated cases (diph-

theria, tetanus, etc.) and for which considerable efforts 

were made to eliminate them (measles, poliomyelitis) 

[7]. 

However, as of November 1, 2017, 2381 persons 

have suffered measles in Ukraine, which is 70 times 

more than last year. For the most part, children are ill, 

but many cases of the disease are recorded among 

adults. There are two deaths from complications among 

children.  
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The highest rates of disease in the western regions 

and in the Odessa region, which gradually spread to 

other regions. During the 10 months of 2017, 877 peo-

ple were ill in Ivano-Frankivsk region, 767 people were 

in Odessa, 265 were in Transcarpathia, 96 in Ternopil, 

and 61 in Lviv. In Kiev, there were 53 cases of measles, 

compared to last year only two were ill. Of the total 

number of people who suffered from measles, 1804 are 

children under the age of 17. Most of the patients - over 

86% - are those who were not fully protected by the 

vaccine [10]. 

In addition, during the past three years, group out-

breaks of intestinal infections have increased. This is 

affected by inappropriate nutrition, consumption of 

low-quality water, tobacco smoke, etc. 

According to Article 49 of the Constitution of 

Ukraine, in state and municipal institutions of health 

care, medical assistance is provided free of charge [11]. 

Health care is provided by the state financing of the cor-

responding socio-economic, health-sanitary and health-

prevention programs. 

 Table 2. 

Dynamics of health care financing by the Consolidated Budget of Ukraine  

in 2012-2016  

Summary data 
Years 

2012 2013 2014 2015 2016 

Consolidated Budget Ex-

penditures, thsd. UAH 
496310962,8 505843809,6 523125697,8 679871400,4 835832050,1 

including health care expendi-

tures, thsd. UAH. 
58453930,7 61568770,9 57150071,1 71001121,1 75503434,7 

% to expenditures 11,7 12,2 10,9 10,4 9,0 

% to GDP 7,47 7,60 7,42 7,81 6,9 

Source: [4-6]. 

 

As we can see from Table 2, during 2012-2016 to-

tal expenditures for the Consolidated Budget of 

Ukraine on health care in the hryvnia settlement in-

creased by 22.6%. At the same time, they have de-

creased by almost 60% in real dollar terms. 

Total expenditures on health care per capita 

amounted to 1 850.3 UAH in 2010 to 3,630.0 UAH in 

2015 [10]. 

In the international comparison, the share of pub-

lic health expenditures in Ukraine can be considered 

lower than the average for some countries of the Euro-

pean Union. 

 

Table 3. 

Total costs of health care in different countries 

 
ñTotal costs of health 

careò to GDP (2014), 

% 

Private expense on health 

care to ñTotal costs of health 

careò (2014),% 

Government expenditures 

on health care to ñTotal 

costs of health careò 

(2014),% 

Ukraine 7,8 50,9 48,7 

Bulgaria 8,4 45,4 54,6 

Romania 5,6 19,6 80,4 

Poland 6,4 29,0 71,0 

Slovakia 8,1 27,5 72,5 

Czech Republic 7,4 15,5 84,5 

Hungary 7,4 34,0 66,0 

Germany 11,3 23,0 77,0 

Estonia 6,4 21,2 78,8 

Spain 9,0 29,1 70,9 

Denmark 10,8 15,2 84,8 

Source: [12]. 

 

The analysis of Table 3 shows that the system of 

general health expenditures consumes total expendi-

tures in the amount of almost 7.8% of Ukraine's GDP, 

which exceeds the indicators of some European Union 

countries such as Romania (5.6%), Poland (6.4 %), and 

Estonia (6.4%). At the same time, in terms of public 

expenditure on health care financing, Ukraine contin-

ues to significantly outperform the vast majority of Eu-

ropean countries, such as Denmark (84.8%), the Czech 

Republic (84.5%), Romania (80.4%), Estonia (78.8%), 

Germany (77.0%), and others. 

Thus, we can conclude that the issues of environ-

mental protection to this time in Ukraine are not yet suf-

ficiently high priority. At the same time, the report of 

the European External Action Service and the Euro-

pean Commission (2017) states that "the implementa-

tion of structural reforms in Ukraine has led to positive 

trends, in particular, in such areas as environment, 

health care [2]. 

In our opinion, among the public goods it is im-

possible to distinguish the goods that are important, and 

which are secondary. But, we believe that the state 
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should first of all pay attention to public goods, which 

are related to the impact on the life expectancy of a per-

son, his health, knowledge, that is, with human devel-

opment. Such investments in a person should be con-

sidered not only as a "spending" of budget funds, but 

also as social investments, since they acquire more im-

portance in the structure of national wealth. 
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ɸʅʅʆʊɸʎʀʗ 
ʉʪʘʪʴʷ ʨʘʩʰʠʨʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʙʣʠʞʘʝʪ ʛʠʙʢʠʝ ʧʦʣʠʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʢ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʩʧʝʮʠʬʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʈʋʈ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ, ʥʦʨʤʘʪʠʚʥʫʶ ʨʘʤʢʫ ʩ ʧʦʟʠʮʠʠ ʤʝʟʦ ʨʝʛʠʦʥʘʣʴ-

ʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʧʘʥʦʨʘʤʘ ʧʦʟʚʦʣʷʝʪ ʰʠʨʦʢʦ ʚʟʛʣʷʥʫʪʴ ʠ ʮʝʣʦʩʪʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯ-

ʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʵʪʦʡ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ, ʩ ʬʦʢʫʩʦʤ ʥʘ ʨʦʣʴ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʥʩʬʝʨʪʦʚ, ʚ ʜʦʩʪʠʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʚʝʥʩʪʚʘ, ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʩʦʭʨʘʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ɻʨʘʥʠʮʳ ʤʦʜʝʣʠ ʦʭʚʘʪʳʚʘʶʪ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʥʚʘʡʨʦʥʤʝʥʪʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʘʩʧʝʢʪʳ, ʧʨʠʛʣʘʰʘʷ ʜʘʥʥʳʝ ʜʦʩʪʫʧʥʳʝ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ. ʉ ʝʝ ʧʦʤʦʱʴʶ, ʧʨʦʚʝʜʝʥʦ ʵʤʧʠʨʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʭʚʘʪʠʣʦ ʪʝʨʨʠʪʦʨʠʶ ʂʫʙʘʥʠ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʩʠ-

ʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʤʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʨʘʚʥʦʚʝʩʥʳʡ ʘʥʘʣʠʟ, ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʧʦʟʚʦʣʠʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʜʘʞʝ ʚ ʩʣʦʞʥʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ 

ʩʨʝʜʝ. 

ABSTRACT  
The paperôs contribution is supposed to be widening the domain of sustainability, bringing closer flexible 

policies, derived in the fieldôs landmark works, to procedures being grounded on a territory specific information. 

This study presents the solution to the problem of regional sustainable development (RSD). It extends an analytical 

normative framework, from a meso regional perspective. The intermediate panorama allows for a broad consider-

ation and cohesive handling of various ramifications of this complex issue, with a specific emphasis on the role of 

intergovernmental relations, particularly transfers in achieving sustainability, interregional equity, spatial stability 

and preservation of human capital, natural resources or environmental quality. The comprehensive model encom-

passes social, economic, environmental, ecological aspects, inviting data available nearly in every region. By 

means of this model, an empirical study is carried out for the Kuban area in southern Russia. Analytical tools, a 
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systems approach, the systems dynamics methodology, the equilibrium analyses, the use of threshold values 

seemed to bring a satisfactory sustainability policy even in a complex and dynamic environment. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʨʝʩʫʨʩʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ, ʢʨʠʪʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʤʝʟʦ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ 

Keywords: regional sustainable development, resource availability, environmental quality, critical frontier 

of carrying capacity, meso regional perspective. 

 

1 INTRODUCTION  

The integrated treatment of issues concerning en-

vironmental quality and economic wellbeing in the re-

gional policy has so far not received very much focused 

attention from either environmental or regional eco-

nomics. This paper aims to narrow the lacuna by pre-

senting a normative dynamic framework allowing for a 

coherent management of environmental, economic and 

social aspects of the problem of sustainable develop-

ment from a meso regional perspective.  

Such a view conveys information about how peo-

ple live in different regions, probably a country, instead 

of providing a narrow look over some regions, or even 

group of them. On the one side, it encompasses re-

gional, interregional processes and on the other side is 

open to the inclusion of ñcenter-regionò relations, a 

supposedly important ingredient in achieving inter-

temporal, interregional equity and spatial stability. Be-

fore a constructing effort, a review is given of economic 

approaches and policies relevant to this study. 

The concerns about the industrialized societyôs fu-

ture are old, but it was not until the 70ôs when they re-

ceived a systematic treatment. The complex and dy-

namic nature of environmental-economy interactions 

has become a good rationale for applying system dy-

namics methodology [19, 40]. These contributions have 

attracted a lot of attention and inspired much debate 

among development theorists, with some defying them, 

pointing to the lack of inherent economic processes, 

e.g. the market price mechanism, a consumer or pro-

ducer behavior, the growing productivity or opportuni-

ties arising from trade [42].  

Various provisions for economic growth have 

been considered in the conventional neoclassical 

framework [16, 29, 50, 51]. Studies in this flavor 

mainly focused on opportunities stemming from tech-

nological improvements or substitution of human made 

capital for exhaustible resource stock. A specific atten-

tion has been devoted to the issue of sustainability, 

commonly regarded as restraining to the concept of op-

timality [6, 24, 43].  

Different contributions to the endogenous growth 

theory focus on the role of externalities related to tech-

nological progress, knowledge accumulation and trade 

in achieving sustainability [26, 25] or examine the im-

pacts of environmental policy on economic perfor-

mance [e.g. 12]. Alternative approaches to the relation 

between environmental quality and economic develop-

ment observe its disequilibrium nature [27] or account 

for the endogenous technological change in climate 

policy analysis [21], or deal with an empirical analysis 

of innovation and diffusion in energy technologies [55]. 

Being multirelational in nature, the problem of 

sustainable development appeals to a cooperative treat-

ment. To facilitate a collaboration in addressing various 

environmental topics, a number of game frameworks 

have been suggested. The work by Batabyal [8], 

stresses the need for employing game models in envi-

ronmental policy, with the latter being elaborated in the 

study by Barret [7] to the strategy of environmental 

treaty-making. Carraro et al. [13] argue the important 

role of transfers in encouraging participation in envi-

ronment cooperation, and at the same time, Finus et al. 

[17] investigate the formation and stability of coalitions 

to form international environmental agreements. Of 

specific notion, the relevance of the level for climate 

control, which is discussed in more detail by Asheim et 

al. [4], while considering regional cooperation against 

global treaty. Anger [3], from his side, assesses the eco-

nomic impacts of linking the EU emissions trading 

scheme to emerging schemes beyond Europe.  

The problem of regional sustainable development 

engages increasing fascination of academicians and 

policy makers. Such an interest emerges naturally with 

the growing understanding of the important role re-

gions play in ensuring high quality of life, and conse-

quently, calls for the need of employing concepts and 

applied tools that enable the study of conditions for sus-

tainable development in the regional context. As a re-

sult of the burgeoning attention, a bulk of literature 

emerged, discussing separately or in a combination var-

ious ramifications of this composite issue.  

Since occurrence, the problem of óregional sus-

tainable developmentô, mirrored limitations of concepts 

and approaches, appeared in the sustainability debate 

on a broad scale, and assumed an account for indige-

nous economic, social, ecological conditions [20, 54].  

Having been defined as óa balanced development 

policy for all resources in a region concernedô, RSD is 

considered as a program harmoniously engaging the 

whole range of endowments present in a region. Even 

so, it aims at achieving óa maximum level of welfareô, 

as such, one should regard it as an optimal time path, 

taking into consideration óenvironmental, social and 

economic objectives or constraintsô, and óthe impact of 

exogenous circumstancesó as well [41].  

Stressing óthe normative nature of sustainabilityô, 

they advocate for óa framework of analysis and of ex-

pert judgment which should be able to test actual and 

future states of the economy and ecology against a set 

of reference valuesô. Pointing to óthe complex interact-

ing patterns of regional developmentô, Batabyal and 

Nijkamp [9] argue for óa balanced regional perspectiveô 

in the form of óa comprehensive impact modelô facili-

tating óthorough investigation of environmental, re-

source, climatological conditions responsible for sus-

tainable developmentô.  

Moreover, one may readily suggest highly contra-

dictory nature of the concept, as óputting more empha-

sis on a higher availability of the one category tends to 

reduce the availability or usability of either of the other 

onesô. Such a concept may be regarded, from one side, 
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as to be resonating with the previously attained consen-

sus on sustainability as óan interaction among three sys-

tems: the biological and resource system, the economic 

systemô. However, from the other side, it may be 

viewed as a prominent step in clarifying objectives and 

constraints of the problem, generally acknowledged as 

to be óextremely difficult, if not impossible, to define in 

any analytically rigorous wayô [5]. 

In a spatial context particularly, sustainability has 

been addressed from various approaches, some of 

which constitute the methodological basis of the pre-

sent study. Treating a region as an open system in either 

economic or environmental respect is a common tech-

nique when dependence of regional processes on out-

side forces is assumed [e.g. 53]. In this case regional 

economic changes are presented as externally moti-

vated, in the Keynesian way, with an elastic supply and 

consequently fixed prices. 

An additional approach is to present spatial pro-

cesses explicitly. The common line of attack is to con-

sider regional economies to be ósynergy-laden systems 

of physical and relational assetsó, or in a more general 

sense, to view óa regional development in the context 

of a close locked in system, called a regionô, where a 

sustainable path emerges óas a result of a complex inter 

play of economic, social, environmental, institutional 

forcesô [48].  

From this interpretation, a number of theoretical 

frameworks have been applied. Keynesian and neoclas-

sical multiregional growth models [2] have an apparent 

economic orientation and provide a very narrow view 

on the problem of environmentally sustainable devel-

opment. The interregional perspective [52] incorpo-

rates explicitly environment dimension to examine its 

effects with endogenous technological change and 

trade or evaluate governance and policy for interre-

gional sustainability [36]. Another information is avail-

able from the spatial general equilibrium perspective, 

which has been applied in recent studies with a partic-

ular focus on either internalizing time delays [1, 15] or 

environmental taxes [10].  

Applied research efforts on issues concerning re-

gional sustainability fall into several strands: regional 

economic development, natural resources, environmen-

tal quality and regulation. The study of such a complex 

problem requires us óto pay adequate attention to re-

gional and to interregional linkages in production, con-

sumption, transportation, and to ecological interac-

tionsô [9]. In agreement with this, a work by Gutman 

[28], where by resorting to a broad spatial perspective, 

the author explains the emergence and persistent pres-

ence of óa new rural urban compactô. A work by 

Verhoef and Nijkamp [56] leads to the conjecture that 

óa spatial price equilibrium approachô is a relevant way 

of examining trans boundary externalities from interre-

gional perspective. An analysis by Hosoe and Naito 

[31] being addressed to the other side of the same prob-

lem, reports that trans regional environmental external-

ities have an autonomous regional agglomeration ef-

fect, and cannot be excluded from consideration.  

On a separate note, works on natural resource use. 

Although many important issues in this regard have 

been addressed, including deforestation, water provi-

sion there is still a good deal of questions awaiting for 

an adequate response, and among them, one may note 

urgently signaling: what impact does an exogenously 

determined rate of extraction of natural resources have 

on regional sustainability? Given improving transpor-

tation, an expanding external demand for natural in-

puts, and consequently the disruption of feedbacks be-

tween a regional output and an actual depletion pace, 

what should be done to mitigate unpleasant outcomes 

arising from depletion of essential to regional output re-

sources? Is the existing transportation network able of 

delivering resources in a backward direction?  

With respect to this, a work by Blatter [11] pro-

vides a relevant proposal of integrating regional trans-

portation systems, and still more contributions are 

emerging in this area of research. Indeed, the regional 

impacts of natural resource extraction are of the consid-

erable research interest in the related, increasingly ex-

panding literature [18, 37]. Keeping in mind these ques-

tions, it seems natural to propose considering the prob-

lem of resource availability from a broader, meso 

perspective, allowing a researcher evaluation of the im-

pact of regional transformations on meso stability, as 

well as the influence of exogenous constraints on re-

gional performance.  

With respect to the environmental policy, there is 

an apparent move from the ócommand and controlô type 

of decision making to a more flexible, allowing for a 

wider variety of playing actors, regulating style of pol-

icy-making. The recent studies explore essential as-

pects of the environmental management and convinc-

ingly show the increasingly growing role of the inter-

governmental relations in attaining regional 

sustainability [33, 34, 35].  

Notwithstanding this, there still are critical ques-

tions awaiting for a satisfactory reply. The one is how 

intergovernmental transfers affect the environment. 

The obvious consequence is that a region, where the 

product has been created, accumulates pollution of pro-

duction and has less consumption from either the direct 

reduction of income in a producing sector, presumably 

manufacturing, or indirectly, because of the decline in 

production and associated emission of pollutants in the 

service industry.  

Thus, there is an apparent trade off between bene-

fits, e.g. goods, services and costs in the form of con-

sumption pollution imposed with transfers and produc-

tion pollution, associated with additional output of the 

local economy, motivated with an extra demand, as 

such, one may expect a kind of equilibrium. Although 

separate topics of regional sustainability in the context 

of intergovernmental relations are of growing interest, 

there also presently is persistent need for an integrating 

effort. 

Overlooking conducted research so far, one may 

conjecture that many vital problems, with regard to sus-

tainability of regional development have been ad-

dressed. As a result, on the one hand, environmental 

quality, resource base have widely been acknowledged 

as important determinants of whether regional develop-

ment is sustainable or not. On the other hand, regulation 

of economic activities deteriorating environmental 



SCIENCES OF EUROPE # 22 (22), 2017 |  ECONOMIC SCIENCES 15 

well-being, as well as management of natural resources 

have become to be considered as having close links to 

properties of the space where such policies are imple-

mented.  

Nevertheless, there are persistent and increasingly 

acute social, economic, environmental, ecological is-

sues, in a regional policy agenda, attention to which 

might be concentrated around the following questions:  

1. What is a solution of the problem of RSD, a 

comprehensive policy, aiming at wellbeing, liable lev-

els of environmental quality, resource availability and 

social equity in a group of regions or country? 

2. What a role in sustaining regional development 

in general, and supporting economic welfare, maintain-

ing area inhabitation, protecting environment, resource 

potential in particular, intergovernmental relations may 

play?  

3. How to save a regionôs human capital, sustain 

population stock when interregional income level dis-

parity is widening or barriers to migration are becoming 

lower, and federal and regional policy makers are con-

cerned? 

4. How to sustainably use a regional resource po-

tential if a natural capital price is externally motivated, 

and what policies should be implemented to mitigate 

unpleasant influence of a mounting outside demand on 

regenerative capacity? 

5. Ho to protect environment and regional ecosys-

tems, control pollution rate and back assimilating ca-

pacity when common tools of internalizing externalities 

fail and production become predominantly onward ori-

ented?  

This paper aims to address above questions by 

means of inclusion ócenter-regionsô relations into the 

two region setting. Such an extension is motivated by 

opportunities naturally arising from the interregional 

perspective, allowing for spatial interactions and an im-

portant intermediate role of a national regulator in en-

suring sustainable paths of regional development.  

2 THE MODEL  
Obviously, when treating a problem as complex as 

that described above, one inevitably confronts the 

trade-off between economic realism and mathematical 

feasibility. Efforts have been made to keep the model 

as simple as possible, and at the same time, allowing 

complexity when it does not seem too limiting, so as 

practically tractable results can still be derived. 

The focus is on two interacting areas. Henceforth 

points will represent them, thus admitting an equal en-

vironmental quality and resource availability across a 

region. Each region is unhabituated by rational individ-

uals, contributing labor, capital, natural resources to a 

region output and exposing preferences through utility 

function. The latter is controlled by variations of the 

levels of consumption and environment amenities, 

while the former comprises homogenous commodity 

and service. An equilibrium is supposed to instantly oc-

cur in all markets.  

Transportation costs are allowed to be zero, and 

consequently, they trade a commodity at the same 

price, which in turn serves as a nominator. Output of a 

competitive sector, rent for natural resource are consid-

ered as exogenous. The description of the model 

starts with introducing an average consumerôs utility 

function, reflecting a representative citizen standard of 

living: 

 Ὗ
Ὁὅ Ὓ

ὒ
ȟᶅὭʐ πȟ ʐ ρ  (1) 

where ὉȟὒȟὅȟὛ ï environmental quality, labor 

stock, commodity, and service consumption respec-

tively. Subscript index ὶ refers to region.  

First order conditions for constrained optimization 

bring volumes of consumption: 

 # ʐÃÏÎÓ (2) 

 3
ʐÃÏÎÓ

Ð
 (3) 

Denoting regulator transfer, rate of return on nat-

ural resource as .4ȟÒÅÎÔ respectively, the aggregate 

consumption in a region may be expressed as: 

ÃÏÎÓ × , É+ ÒÅÎÔ ÒÅÓ4  (4) 

The utilization of natural resources is worth of 

specific notion. Although Hotelingôs rule [32, p. 137] 

keeps analysis simple, having provided a necessary 

condition for an efficient path in the fieldôs landmark 

works, however, on regional level, one may doubt its 

underlying assumptions.  

For one, future markets do not present perfect 

foresight for all natural resources, or if even so, there 

are local factors exerting impact on price. For two, the 

assumption of the zero extraction marginal cost seems 

quite dubious. Instead, one may suggest reserve de-

pendence of the cost of extraction, introducing 

ὝὅὶὩίȟὙὉὛ, linking extraction cost Ὕὅ with the rate 

of extraction ὶὩί and available stock of natural re-

sources ὙὉὛ. Such a mapping is expected to have next 

properties [14, p.81]: 
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Supposing a competitive industry brings the equa-

tion for the rate of the extraction: 

 
Ñ ὶὩί

ὙὉὛ
ÒÅÎÔ (7) 

Now, recalling that perfect competition requires 

the marginal cost to be equal the price, and taking into 

account localization of service consumption let one 

write: 

 Ὥ
ὴ ᶿ 9

ὑ
 (8) 
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ὒ
 (9) 
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 ὣ Ὓ (10) 

By substituting (7), (8), (9), (10) in (4) one gets: 

 ὧέὲί
9 Ñ ÒÅÎÔ ὙὉὛ Ὕ

ʐ
 (11) 

 ὅ 9 Ñ ÒÅÎÔ ὙὉὛ Ὕ (12) 

 Ὓ
†

ὴ†
9 Ñ ÒÅÎÔ ὙὉὛ Ὕ  (13) 

Preliminary results need some comment. While 

the equation for commodity consumption (12) looks 

quite predictable, the value of service production (13) 

is not trivial. Actually, under extant premises the utility 

function (1) attains the most value with and only with 

the right choice of the level of serviceôs utilization, for 

which (13) presents a clear formulation.  

Substituting (12), (13) for ὅ, Ὓ in (1), finally 

brings a national regulator transferôs time path: 

 

Ὕ
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(14) 

Since equations of state equilibrium have being 

derived, it is time to formulate the law of evolution of 

the two-region system: 
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The system deserves a comment. It involves non-

linear equations, and then, a solution existence issue is 

of independent interest. It may be shown, that it has so-

lution for all negative magnitudes of the systemôs 

stocks, and the gradient of the latter is continuous. 

Thus, thus conditions of the Existence and Uniqueness 

theorem [27, p.144] are satisfied and the study dynamic 

hypothesis is of broad generality1. Further, population 

stock gets impact from a natural movement and migra-

tion. 

While the former is described by a common lo-

gistic equation (57, 45), the latter is considered to be 

proportional to the population stock with a coefficient 

                                                           
1 Author welcomes requests for proof, which due to 

limitation for space have not been presented 

Ὧ ά , which dynamics is presented in figure 

1. Such an interpretation reflects an assumption that in-

terregional inequality affects the rate of migration. The 

more the former, the greater the latter. Yet, the marginal 

rate is diminishing and the migrating population quan-

tity is limited by the region population stock. There is 

also opportunity to account for a non-economically mo-

tivated migration. This part of a population movement 

may be due to political instability, social adversity or 

even natural cataclysms. Other reasons for resettle-

ment, for which mechanisms are vague, may share this 

category. These are collectively presented by compre-

hensive term ὓ. 
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Figure 1 ï Dependence of migration coefficient on the ratio of the levels of life 

 

As far as natural resources concerns these are con-

sidered broadly, collectively comprising the of the 

economy natural capital stock. ñIt includes renewable 

resources, such as water, terrestrial and aquatic bio-

mass; non-renewable resources, such as land in general, 

minerals, metals and fossil fuels; and semi-renewable 

resources, such as soil quality, the assimilative capacity 

of the environment and ecological life support systemsò 

[6]. The resource bank is affected by natural restoring 

forces, ensuring, in the absence of anthropogenic activ-

ity convergence to an areaôs carrying capacity [39]. Re-

gardless to a particular process responsible for the lim-

itation of a resource bank, the concept of carrying ca-

pacity is easily introduced by increase of the naturally 

determined rate of depletion, in the form of the logistic 

equation (14). Besides natural mechanisms, the stock of 

a region natural endowments diminishes through har-

vesting due to economic activity or exogenous damage 

DR (e.g. forest fires).  

As concerns the environmental dimension of the 

regional development, one may confidently argue, that 

a good deal of work has been done from both theoreti-

cal and applied sides of this complicated issue. ñEnvi-

ronmental quality is reduced by the discharge of pollu-

tants if the emission flow exceeds the resourceôs assim-

ilative capacityò [47]. This precise explanation of the 

cause and condition for an environmental degradation 

is a starting point to describe environmental dynamics.  

Not surprisingly regional environmental studies, 

due to vast diversity of environmental conditions, tend 

to explore site-shaped specific aspects of this thought-

provoking problem.  

However, the very broad spirit of the model en-

courages the selection of a more general theoretical 

framework. Such a pattern should meet contradictory 

constraints. It is assumed to be wide enough to catch 

common features of various processes accountable for 

environmental degradation, and at the same time, such 

a constructive effort is meant to be sufficiently precise, 

helping actors involved develop and implement robust 

environmental policies. Keeping this in mind naturally 

directs oneôs attention to the concepts of background 

and assimilative capacity, an endured part of the sus-

tainability debate. As for the former, it represents 'nat-

ural' upper bound attained in the absence of anthro-

pogenous pollution [47, 38] while the latter can be de-

fined as the ability ñto receive a determined level of res-

idues, to degrade them and to convert them in no 

damaging and even beneficial productsò [44]. Putting 

in a more abstract form, it represents ñnature's self-

cleansing forcesò [47].  

Even though there is a quite much consensus on 

the meaning, the perception of the assimilating capac-

ityôs dynamics is a very contentious subject. So far, the 

four hypotheses have been proposed [19, 49, 46, 6]. 

Each of the hypotheses is worth of a separate consider-

ation, and can be endorsed in the basic framework ac-

cording to a region specific self-cleaning processes. 

Nevertheless, one may note, the similarity on certain 

intervals of all to the hypothesis assuming a local ex-

treme, therefore, is no surprise to propose this as an ac-

tor responsible for absorbing pollution.  

The impact function comprises different sources 

of environmental degradation. To display an independ-

ent role of the transfers in the pollution formation, the 

distinction is made between consumption and produc-

tion causes of effluence, with the latter being split into 

pollution associated with manufacturing, service or re-

source extraction.  

When presenting a socio-economic system, which 

may be a subject of interest to those preferring the ver-

bal or graphical communication, it looks salient to cast 

a related causal loop diagram. For detailed specification 

of the system interactions, one is referred to Appendix 

I. Moreover, the stocks and flows diagram of the model 

of RSD is presented in ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ 

ʥʝ ʥʘʡʜʝʥ.. So, premises of the model are complete, 

but how fruitful these are?  

3 ANALYSIS 

The very first look on the system (15) - (21) is 

enough for concluding that no equation lives an own 

life, without being influenced from either another stock 

or control parameter. It also is obvious that it admits no 

analytical treatment, and examining solutions involves 

strengthening premises and numerical handling. 

Even so, one may note that no all values of control 

parameters agree with sustainability. Indeed, equation 
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(15) has at least one positive equilibrium solution only 

if 

*

1
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å õ
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ç ÷
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 meaning the selection of utility levels cannot be random unless policy makers donôt care sustainability of a 

population stock. 

Appendix III  contains presentation of the equation 

(15) phase line and bifurcation diagram. Another asso-

ciation providing a motivation for a deliberate regional 

policy is the equation (16).  

Actually, assigning 1 22,  2q q= = is an appro-

priate way to demonstrate sensitivity of a regional re-

source base to variations of rent, which is assumed to 

be determined on an interregional market, and is sub-

ject to regulation.  

Indeed, quadratic equation 

2
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has at least one non trivial positive solution only if 

2
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((DR1 0&& rent ) || (DR1 0&&rent ))
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The inequalities show the range where rent should 

be to ensure sustainability of a region natural resource 

stock. The case DR1 0²  relates to investments in nat-

ural bank (e.g. forestation, improving soil quality etc.). 

Figure 2 exhibits the critical frontier of a carrying 

capacity, going beyond which threatens survivability of 

natural resources. For each level of carrying capacity, 

the critical frontier defines the value for rent such that 

more price would drain the natural resource stock.  

 
Figure 2 ï The critical frontier of a carrying capacity 

 

Some remarks with respect to figure 2. For one, 

given certain exogenous damage to resource base, not 

all regions can sustain economically motivated extrac-

tion of natural reserve, namely regions, whose carrying 

capacity belongs to the range [0;CC]. For two, there is 

an apparent threshold level, specifically CC, indicating 

the edge, that is, regions with carrying capacity exceed-

ing that are liable for resource extraction for some rent. 

For three, larger regions enjoy more survivability, and 

finally, carrying capacity exhibits increasing returns, 

since
'' 0Rent> .  

What are practical implications of the above ob-

servation? In fact, these are obvious. Expanding trans-

portation networks, better than ever means of extraction 

make regional resource base, e.g. crops, forests, water, 

sand, gravel, energy etc., be very sensitive to external 

exposure. As one may see, (16) under certain condi-

tions, a region resource stock disappears in finite time. 

Such a reflection is a good rationale for national and 

regional policy makers for a close attention to resource 

markets and relevant resource price regulation. More 

information, concerning properties of natural resource 

dynamics is presented in Appendix IV. 

4 CASE STUDY 

The examination advances a solution of the above 

model. Awareness is brought to regions ï subjects of 

the Russian Federation. Krasnodar Krai and the Repub-

lic of Adygea occupy the country south part, a historic 

region, known as Kuban. The motivation of selecting 

the area as an object of inquiry is an interregional mi-

gration, similar structure of the resource base and the 

presence of common environmental problems. The 

map of the territory is illustrated in figure 3. 
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Figure 3 ï The map of regions studied and their close environment 

 

The solution plan: 

1. Determining the two-region systemôs trajectory 

from the initial point, while maintaining the parameters 

values (base run). It is supposed to help in classifying 

whether regional development sustainable or not. 

Equation for utility function (1) is expected to facilitate 

identification of the standard of living time path. of Itôs 

also supposed to be advantageous in detecting develop-

ment patterns of regionôs population, resource stock or 

environmental quality. 

2. The calculation of the sustainable development 

path while varying a control parameter, particularly the 

level of financial aid. Observing a steady state, an orbit 

with a constant utility level, reaction of the system 

stocks, explaining variations. The system state is de-

scribed by levels of population, renewable resources, 

non-renewable resources and environment. The starting 

point of the solution ï 01.01.2014. The choice is due to 

the availability of data on the model-covered areas. The 

system stocks initial values are presented in 

Table 1.  

Table 1 

Values of the model stocks variables on 01.01.2014 

Name of variable Notation Krasnodar Krai 
the Republic of 

Adygea  

Population 2 L υȢτ ρπ τȢυ ρπ 
Stocks of non-renewable re-

sources, units 
2%3 100 10 

State of the environment,% E 50 50 

 

The estimate for nonrenewable resources based on 

assumption, that these will last for 100 years at the cur-

rent rate of consumption, while environmental quality 

is assessed relatively to a natural level of particle ï 

gases mixture concentration. The other necessary in-

gredient for computation is parameter estimates, which 

are presented in Table 2.  

  

                                                           
2 Source: Russian statistics service (Rosstat) (22, 23) 
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Table 2 

The model parameters estimation 

Name of parameters Notation Krasnodar Krai 
the Republic of 

Adygea 

1 2 3 4 

The elasticity of the utility function by 

product 
† 0.7 0.7 

The elasticity of the utility function for 

the service 
† 0.3 0.3 

Technology coefficient of natural re-

sources extraction 
ή 2.695 3.375 

Birthrate Ὧ  0.13 0.12 

Mortality rate Ὧ  ςȢτ ρπ ςȢφ ρπ 

Migration3 ὓ  57736 18002 

The natural level of concentration of 

harmful substances, mgr / m ^ 3 
Ὁ  10 10 

Pollution per unit of industrial prod-

ucts4 
Ὕ 80.5 5.4 

Continuation of Table 2 

1 2 3 4 

Pollution per unit of agricultural prod-

ucts 
Ὕ 8.9 0.8 

Pollution per unit of non-renewable re-

sources 
Ὕ  58.7 2.6 

Pollution per unit of service Ὕ 27.6 1.1 

 

Now, the system is closed and ready to show a 

way. Figure 4 displays dynamics of life quality level in 

the two regions. A utility path is projected in a base run, 

where parameters values are assumed to be fixed at the 

starting point. The selection of period is motivated by 

the interest of spotting development patterns of the non-

linear system. The values are measured relatively to the 

level of life in Krasnodar Krai, in the reference year. 

 
Figure 4 ï The quality of life path in Krasnodar Krai and the Republic of Adygea in the period 2014-2114 

 

Some remarks are noteworthy with respect to fig-

ure 4. The given regions donôt develop sustainably, 

standard of living is diminishing monotonically. Eco-

nomic forces, combined with environmental, ecologi-

cal conditions are not strong enough to drive along an 

increasing or even not declining path. Even so, they 

struggle to bend the line downward, what seems to be 

some sort of a positive sign, reflecting tendency to an 

equilibrium, a bottom steady state. One way to untwine 

the complex resulting influence, to distinguish inde-

pendent impacts is to examine the systemôs stocks be-

havior. One of them, the level of population is illus-

trated in figure 5. 

 

                                                           
3 Source: Rosstat, population statistics (22, 23) 
4 Source: Rosstat, environment statistics (22, 23) 

Utility,

units

1 ï Krasnodar Krai, 2 ï the Republic of Adygea

1

2

Time, years
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Figure 5 ï The population of Krasnodar Krai and the Republic of Adygea in the period 2014-2114 

 

Population stocks are increasing all over the ob-

served period. It gets support from a natural mechanism 

and migration. Both regions experience significant 

population influx, due to advantageous climatological 

conditions, developed social infrastructure, housing 

market, roads, job opportunities. Additionally, the dif-

ference in standards of living exerts pressure on inter-

regional migration, moving people to more developed 

Krasnodar Krai. Growing population, on its own, as 

seen from the equation (1) influence per capita income 

in a negative way, but being accompanied may be not 

so noticeable. Figure 6 displays time paths of regions 

natural stocks. 

 
Figure 6 ï Non-renewable resources of Krasnodar Krai and the Republic of Adygea in the interval 2014-2114  

 

Renewable ones are assumed to be extracted at the 

rate equal to regenerative capacity, keeping stocks of 

water, timber, soil, livestock, and other resources intact. 

While non-renewable resources stocks are declining, 

being governed by equation (16). Extraction path in 

Krasnodar Krai is steeper, due to higher resource po-

tential and favorable technological conditions. Such a 

change echoes on not only welfare but also level of en-

vironmental quality, as might be seen in figure 7, where 

the state of environment is described. 
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Figure 7 ï Environmental quality in Krasnodar Krai and the Republic of Adygea in the interval 2014-2114 

 

Pollution stocks adjust to anthropogenic activity ï 

related wastes or emissions, specifically in industry, 

service sector, and field of utilization of natural re-

sources or consumption. It is also noteworthy that con-

sidered regions ecosystems might peacefully coexist, 

keeping in mind mutual interdependence of ecological 

processes, assumed, by equation (20), Therefore, pollu-

tion in the long run has a neutral effect on standard of 

living and regulation levels to keep sustainable devel-

opment pace might be activated somewhere else. 

Another way to support a regional performance is 

to engage intergovernmental relations, particularly in-

terregional allocation of a national product. The model 

explicitly incorporates a control parameter ótransferô. 

By assigning values, indicated by equation (14), a reg-

ulator brings the territories back on a sustainable devel-

opment path, as shown in figure 8. Indeed, in every mo-

ment the system (15) - (21) lets one identify stocks 

magnitudes. These C, being integrated with a region in-

dustry output and data on consumer preferences, i.e. 

elasticities of the utility function, may convey infor-

mation, relating levels of federal government support to 

secure a targeted standard of living. As it might be read-

ily seen, equation (14) has a unique solution for every 

non-negative value of variables involved. And this is 

heartening, because it suggests broad applicability of 

the procedure or equation either. 

  
Figure 8 ï The trajectories of RSD of Krasnodar Krai and the Republic of Adygea in the interval 2014-2114  

 

Consequently, the conditions for óstrongô sustain-

ability have been identified in regions concerned, over 

a given period ï non-declining welfare is accompanied 

with conservation of natural resources and environmen-

tal quality. But, what are regulation levels, resources 

tuning the systemôs steady state? Figure 9 portrays a 

transfer volume along a sustainable path. 
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Figure 9 ï The amount of financial support for sustainable development of Krasnodar Krai and the Republic of 

Adygea in the interval 2014-2114  

 

As one can see, to maintain the constant standard 

of living in both regions requires an increasing amount 

of financial support. Moreover, the rate of change is di-

minishing, that might be explained by a declining and 

positive rate of population growth, a mounting but neg-

ative rate of nonrenewable resources extraction, and 

stable environmental conditions. Furthermore, during 

the period the volume of financial assistance to the 

Krasnodar Krai, the Republic of Adygea should in-

crease by 6.4 and 4.9 times, respectively. This rela-

tively greater change of the transfer is explained by 

faster population growth rates, more rapid decrease in 

income from non-renewable resource extraction and 

the lower level of environmental quality. 

5 CONCLUSIONS 

The problem of regional sustainable development 

is still a hot topic. A good deal of work has been done 

with respect to this entangled issue from both theoreti-

cal and applied sides. Yet, on a regional scale, there is 

an apparent need for a further deliberation and clarifi-

cation of some critical sustainability aspects, concern-

ing resource availability, environmental quality and so-

cial equity. Of a specific interest ï ócenter ï regionsô 

context, interregional coordination that tend to play an 

independent role in determining whether a regional 

multifaceted performance is sustainably good or not. 

To attack this abiding question the present study 

offers an answer ï an integrated policy, explicitly in-

corporating social, resource, environmental processes 

with regulation levels, and leading to the following 

contributions:  

1. A solution to the problem of regional sustain-

able development, a comprehensive regional policy to 

ensure óstrongô sustainability, a coherent strategy to 

achieve intergenerational equity, non-decreasing wel-

fare, conserve environmental quality and natural re-

sources. 

2. Conditions for a regionôs human capital 

preservation. It has been shown, that levels of a regional 

social policy cannot be arbitrary, since in certain cases, 

these inflict an irreversible damage to a regionôs popu-

lation stock. On contrary, a responsible attitude, partic-

ular to issues related territory inhabitation necessarily 

involves a close care to interregional disparities. 

3. A policy for sustainable resource use. The pa-

per demonstrates a need for careful consideration of is-

sues concerning natural resources utilization, particu-

larly rent regulation, ógreenô investments and exhibits 

concerns over a region resource potential vulnerability 

to an open access.  

4. A term ócritical carrying capacityô, indicating 

a threshold value of a region resource potential. The pa-

per argues that for every region there is a critical rent 

that drains a natural resource stock out and a size of a 

resource base matters - larger regions are more sustain-

able in terms of óresilienceô to price changes. 

5. An inference that pollution could be analyti-

cally split from one side between either industry, ser-

vice, resource extraction, or from the other side, be-

tween production and consumption. Such a distinction 

helps one examine not only an impact of an economic 

activity, but also assess an effect of financial aid.  

The model is desirably expected to have given 

more than it has consumed, and at the same time has 

not been exhausted. Further, the model is open for ex-

tensions, and naturally appeals to the introduction of 

endogenously motivated output in industry or service 

sectors, division of labor and capital, with engaging a 

full -scale CGE model. These issues will be addressed 

in future research.  

 

Appendix I. Specification of reinforcement cau-

salities 

Figure 10 displays cumulative causalities of the 

problem of regional sustainable development. 

1 ï Krasnodar Krai, 2 ï the Republic of Adygea

Balancing 

transfer, 

units

Time, years

1

2



24 SCIENCES OF EUROPE # 22 (22), 2017 |  ECONOMIC SCIENCES 

 
Figure 10 ï Causal loop diagram of the model of regional sustainable development. 

Positive loops:  

R1+ - Population

+

  The rate of growth

+

  Population; 

R2+ -Environmental quality Assimilative capacity
+ +

   Environmental quality;  

R3+ -Natural resources

+

  Resource regeneration rate

+

  Natural resources; 

R4+-Environmental quality Environmental quality in other region
+ +

   Environmental quality;  

Balancing loops: 

ɺ1- -Population

+

  Migration   Population; 

ɺ2- -Natural resources

+

  Depletion rate  Natural resources. 

 

Appendix II . The RSD model variables diagram 

Figure 11 ï The stocks - flows diagram of the RSD model 

 

Appendix III . Properties of population dynamics 

The examination of the equation (15) suggests that 

the choice of the targeted utility levels could not be ar-

bitrary. If the value of migration coefficient passes 

*

1 1
1 2

L1

k M
k - -  and 1M  is negative, then equilib-

rium solutions disappear. And on the contrary, if m is 

less the critical value the regionôs population stock has 

two equilibrium solutions, the larger, ,upL  and smaller, 
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lowL , at that 

( )
2*

*

4 1 1
L 1 1 1 1

L 1

2 1
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L
k

å õ
- + - - +æ ö
ç ÷=-

, 

( )
2*

*

4 1 1
L 1 1 1 1

L 1

2 1
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k M
k m k m

L
k

å õ
- + + - +æ ö
ç ÷=-

. Since ( )''

1 0upL L <  and ( )''

1 0lowL L > , one might 

describe 
upL , lowL  as the sink and source respectively. 

Figure 12 gives the graphical representation of the 

above solutions.  

 
Figure 12 ï Phase line and bifurcation diagram for population stock in the region with the lower level of life. 

 

Appendix IV Properties of natural resource dy-

namics 

A closer look at equation (16) let one see that not 

any price on natural resource is appropriate in the con-

text of sustainability. Indeed, if the rent exceeds 

2

10

10

4DR1  1 1  RES

2DR1 RES

r r- +
, then resource stock of 

first region vanishes in a finite time. Otherwise, the re-

gion enjoys equilibrium of its resource stock, and 

there are two solutions of this kind: 

2

10 10

10

10

4DR1 1 1 RES 2DR1 RES  rent
1

RES

2 1
rent

RES

up

r r
r

Res
r

- + -
+

=

+

, 

2

10 10

10

10

4DR1 1 1 RES 2DR1 RES  rent
1

RES

2 1
rent

RES

low

r r
r

Res
r

- + -
-

=

+

 

 

, and since ( )''

1 0upRes Res < , 

( )''

1 0lowRes Res > , these are sink and source respec-

tively. Figure 13 shows the graphical illustration of 

the above solutions. 
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Figure 13 ï Phase line and bifurcation diagram for a regional natural resource stock. 
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ɸʅʆʊɸʎɯʗ 

ɼʦʩʣʽʜʞʝʥʦ ʙʶʜʞʝʪʥʠʡ ʧʨʦʮʝʩ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ̔ ʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ, 

ʷʢ ʜʽʻʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʶ ʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʽʚ ʚ ʩʬʝʨʽ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋʟʘʛʘʣʴʥʝʥʦ ʩʚʽʪʦʚʠʡ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʡ ʜʦʩʚʽʜ ʩʧʽʚʧʨʘʮʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʫʯʘʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʦʨʛʘʥʘʤʠ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʘʱʝʥʥʷ ʙʣʘ-

ʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ, ʚʠʨʽʰʝʥʥʶ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʠʪʘʥʴ. ʇʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʘʨ-

ʪʠʮʠʧʘʪʦʨʥʠʭ ʙʶʜʞʝʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʋʢʨʘʾʥʠ. ɺʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʧʘʨʪʠ-

ʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ, ʷʢ ʧʝʨʝʜʫʤʦʚʠ ʥʝ ʪʽʣʴʢʠ ʢʫʣʴʪʫʨʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ, ʘ ʥʘʧʨʷʤʢʫ ʧʦ-

ʢʨʘʱʝʥʥʷ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʜʠʥʠʮʽ, ʷʢ ʩʣʽʜʩʪʚʦ ï ʟʤʽʮʥʝʥʥʷ 

ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʘ ʧʦʩʣʫʛ.  

ABSTRACT   
The budget process at the regional level with the introduction of a participative budget as an effective instru-

ment for raising the level of economic security of consumers in the sphere of housing and communal services is 

researched. The world and national experience of cooperation and involvement of the public in solving city life 

issues as a result of the participation of consumers of services provided by local self-government bodies at the 

expense of local budgets in the direction of improving the improvement of the territory of the city, settlement of 

housing and communal issues are summarized. A comparative analysis of the party-financed budgets of adminis-

trative-territorial units of Ukraine was carried out. The significance of the party's budget as a precondition for 

cultural and social development of the city is determined, as well as the direction of improving the housing and 

communal state of the administrative-territorial unit, as a consequence, the strengthening of the level of economic 

security of the consumer of services. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ, ʬʽʥʘʥʩʦʚʠʡ ʨʝʩʫʨʩ, ʤʽʩʮʝʚʠʡ ʙʶʜʞʝʪ, ʩʧʦʞʠʚʘʯ ʧʦʩʣʫʛ 

ɾʂɻ,ʝʢʦʥʦʤʽʯʥʘ ʙʝʟʧʝʢʘ ʩʧʦʞʠʚʘʯʘ. 

Keywords: participatory budget, financial resources, local budget, customer service housing, economic se-

curity consumer. 

 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʞʠʪʣʦʚʦ-ʢʦʤʫ-

ʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ɾʂɻ) ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʠ-

ʜʽʣʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ ʧʨʦʙʣʝʤ ʷʢʦʩʪʽ ʪʘ ʜʦ-

ʪʨʠʤʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʥʘʜʘʥʠʭ ʩʬʝʨʦʶ ʧʦʩʣʫʛ ʷʢ ʟ 

ʙʦʢʫ ʥʘʫʢʦʚʮʽʚ ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʞʠʚʘʯʽʚ ʧʦ-

ʩʣʫʛ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʘʢʝ ʟʘ-

ʮʽʢʘʚʣʝʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʮʽʥ ʪʘ ʪʘʨʠʬʽʚ 

ʥʘ ʧʦʩʣʫʛʠ ʩʬʝʨʠ ɾʂɻ ʪʘ ʟʤʽʥʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʫ ʙʘ-

ʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʘʭ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʥʥʷ ʛʨʦ-

ʤʘʜʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟ ʤʝʪʦʶ ʟʤʽʮʥʝʥʥʷ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʙʘ-

ʛʘʪʴʦʭ ʤʽʩʪ ʢʨʘʾʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʽʥʽʮʽʘʪʠʚʫ ʘʢʪʠʚʥʦʾ 

ʫʯʘʩʪʽ ʛʨʦʤʘʜʷʥ ʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʘ. ʉʪʚʦ-

ʨʝʥʥʷ ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʧʽʚʧʨʘʮʽ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʞʠʪʪʻʜʽʷʣʴ-

ʥʦʩʪʽ ʤʽʩʪʘ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ 

ʧʦʜʘʣʴʰʦʛʦ ʷʢ ʢʫʣʴʪʫʨʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʤʽʩʪʘ ʪʘʢ ʽ ʧʦʢʨʘʱʝʥʥʶ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʜʠʥʠʮʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦ ʧʨʦʙʣʝʤʽ. 

ʇʨʦʮʝʩʦʤ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫʚʘʥʥʷ, 

ʱʦ ʚʢʣʶʯʘʻ ʧʠʪʘʥʥʷ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʰʢʘʥʮʽʚ, ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ, ʜʦʩʣʽʜʞʝʥ-

ʥʷʤ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʢʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʽʚ, 

ʧʨʠʥʮʠʧʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʧʨʠ ʨʦʟʧʦʜʽʣʽ 
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ʚʠʪʨʘʪ ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ, ʧʨʠʥʮʠʧʽʚ ʪʘ ʧʦʨʷʜʢʫ 

ʨʦʟʛʣʷʜʫ ʽ ʧʽʜʪʨʠʤʢʠ ʧʨʦʧʦʟʠʮʽʡ ʥʘ ʝʪʘʧʽ ʚʽʜʙʦʨʫ 

ʧʨʦʝʢʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʥʘʚʮʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦ-

ʝʢʪʫ ʧʨʠʜʽʣʷʣʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʪʘʢʽ ʚʯʝʥʽ, ʷʢ ɸʣʣʝ-

ʛʨʝʪʪʽ ɼʞ. [1,2], ʂʘʙʘʥʩ ʈ. [3], ɼʣʫʛʦʰ ɼ. [4], ʂʝ-

ʙʣʦʚʩʢʠʡ ɺ. [5,6], ʇʨʠʢʦʚʩʴʢʠʡ ʃ. [8], ʈʶʰ ʄʽʰʝʣʴ 

ɸ. [9], ɺʘʛʥʝʨ ʄ. [9], ʉʘʜʫʨʘ ʇ. [10], ʐʘʭ ɸ. [10], 

ʊʨʠʢʦʟʢʦ ʈ. [13], ɺʘʤʧʣʝʨ ɹ. [14] ʪʘ ʽʥʰʽ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦ-

ʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʧʨʷʤʫʚʘʪʠ ʫ ʪʘʢʠʭ ʥʘʧʨʷʤ-

ʢʘʭ: 

- ʨʦʟʛʣʷʥʫʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʩʬʝʨʠ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ; 

- ʜʦʩʣʽʜʠʪʠ ʽʩʪʦʨʽʶ ʚʠʥʠʢʥʝʥʥʷ ʧʘʨʪʠʮʠʧʘ-
ʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ; 

- ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʷʥ ʜʦ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʘʢʪʠʢʫ ʧʘʨʪʠ-
ʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫʚʘʥʥʷ; 

- ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜ-
ʞʝʪʫ ʥʘ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʘ ʧʦ-

ʩʣʫʛ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʩʬʝʨʠ ɾʂɻ, ʘ ʦʪʞʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʽʚ ʞʠʪʣʦʚʦ-ʢʦʤʫ-

ʥʘʣʴʥʠʭ ʧʦʩʣʫʛ (ɾʂʇ) ʻ ʬʽʥʘʥʩʦʚʠʡ ʨʝʩʫʨʩ. 

ʆʩʢʽʣʴʢʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʬʝʨʠ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴ-

ʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ ʦʙʩʷʛ ʩʫʙʚʝʥʮʽʾ ʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʤ. ʍʘʨʢʦʚʘ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫ 

2016 ʨʦʮʽ ʚ ʯʘʩʪʠʥʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʢʣʘʚ 16,9 ʤʣʥ ʛʨʥ. ʧʨʠ 

ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʜʘʪʢʽʚ ʥʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ï 1121,4 ʤʣʥ ʛʨʥ., ʘʙʦ 1,5 ʚʽʜʩʦʪʢʘ ʦʙ-

ʩʷʛʽʚ ʚʠʜʘʪʢʽʚ ʥʘ ʞʠʪʣʦ-ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʤʽʩʪʘ [15]). ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ ʤʽʩʮʝʚʠʭ ʙʶʜ-

ʞʝʪʽʚ ʚ ʯʘʩʪʠʥʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʬʝʨʠ ɾʂɻ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʧʨʠ 

ʫʯʘʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʦʤʘʜʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʩʮʝ-

ʚʠʭ ʙʶʜʞʝʪʽʚ.  

ɺʜʘʣʠʤ ʩʚʽʪʦʚʠʤ ʜʦʩʚʽʜʦʤ ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ 

ʛʨʦʤʘʜʷʥ ʜʦ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ (ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ, ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʙʶʜʞʝʪʫ), ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʨʝʘʣʽʟʘʮʽʷ ʽʜʝʡ 

ʛʨʦʤʘʜʷʥ - ʩʧʦʞʠʚʘʯʽʚ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʦʨʛʘ-

ʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ 

ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʚʝʜʝʥʥʷ ʷʢ 

ʩʦʮʽʘʣʴʥʠʭ, ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʭ, ʩʧʦʨʪʠʚʥʠʭ ʟʘ-

ʭʦʜʽʚ, ʪʘʢ ʧʦʢʨʘʱʝʥʥʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ, 

ʚʠʨʽʰʝʥʥʶ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʠʪʘʥʴ. ɻʨʦ-

ʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ï ʮʝ ʧʨʦʮʝʩ ʜʠʩʢʫʩʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʽʡ ʦʩʥʦʚʽ, 

ʜʝ ʢʦʞʝʥ ʤʝʰʢʘʥʝʮʴ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚ-

ʥʦʾ ʦʜʠʥʠʮʽ ʢʨʘʾʥʠ ʚʠʨʽʰʫʻ, ʚ ʷʢʠʡ ʩʧʦʩʽʙ ʚʠʪʨʘ-

ʯʘʪʠ ʯʘʩʪʠʥʫ ʤʽʩʴʢʦʛʦ ʙʶʜʞʝʪʫ. ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʠʡ 

ʙʶʜʞʝʪ ʩʢʣʘʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝ-

ʭʘʥʽʟʤʽʚ, ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʨʦʟʧʦʜʽʣʫ 

ʤʽʩʮʝʚʠʭ ʚʠʜʘʪʢʽʚ ʩʘʤʠʤʠ ʯʣʝʥʘʤʠ ʛʨʦʤʘʜʠ, ʚʠʙʽʨ 

ʙʶʜʞʝʪʥʠʭ ʜʝʣʝʛʘʪʽʚ ï ʨʝʧʨʝʟʝʥʪʘʥʪʽʚ ʤʽʩʮʝʚʠʭ 

ʛʨʦʤʘʜ, ʪʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ ʚʠʢʦʥʘʚʯʠʭ ʦʨ-

ʛʘʥʽʚ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ, ʤʽʩʮʝʚʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʟʙʦʨʠ ʟ 

ʤʝʪʦʶ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʛʦʣʦʩʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʚʠʜʘʪʢʽʚ, ʘ ʧʦʪʽʤ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʽʚ, ʱʦ ʤʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ.  

ɯʜʝʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʚʠʥʠʢʣʘ ʚ ʤʽʩʪʽ 

ʇʦʨʪʫ-ɸʣʝʛʨʽ (ɹʨʘʟʠʣʽʷ) ʪʘ ʙʫʣʘ ʫʩʧʽʰʥʦ ʧʝʨʝʡʥʷʪʘ 

ʪʘ ʚʪʽʣʝʥʘ ʙʘʛʘʪʴʤʘ ʤʽʩʪʘʤʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ɺʧʝʨʰʝ 

ʧʦʚʥʠʡ ʧʨʦʮʝʩ ʪʚʦʨʝʥʥʷ ʧʘʨʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ 

ʚʽʜʙʫʚʩʷ ʫ ʤʽʩʪʽ ʇʦʨʪʫ-ɸʣʝʛʨʽ (ɹʨʘʟʠʣʽʷ) ʫ 1989 

ʨʦʮʽ. ʎʝ ʱʦʨʽʯʥʠʡ ʧʨʦʮʝʩ ʜʠʩʢʫʩʽʾ ʪʘ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʴ, ʫ ʷʢʦʤʫ ʪʠʩʷʯʽ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʚʠʨʽʰʫʶʪʴ, 

ʷʢ ʚʠʜʘʚʘʪʠ ʯʘʩʪʠʥʫ ʤʽʩʴʢʦʛʦ ʙʶʜʞʝʪʫ. ʋ ʧʨʦʮʝʩʽ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʩʫʩʽʜʩʴʢʠʭ, ʨʘʡʦʥʥʠʭ ʽ ʟʘʛʘʣʴ-

ʥʦʤʽʩʴʢʠʭ ʟʽʙʨʘʥʴ ʛʨʦʤʘʜʷʥʠ ʡ ʦʙʨʘʥʽ ʙʶʜʞʝʪʥʽ ʜʝ-

ʣʝʛʘʪʠ ʛʦʣʦʩʫʶʪʴ ʟʘ ʪʝ, ʷʢʽ ʧʨʽʦʨʠʪʝʪʥʽ ʧʦʪʨʝʙʠ 

ʧʨʦʬʽʥʘʥʩʫʚʘʪʠ ʜʦʜʘʪʢʦʚʦ ʽ ʥʘ ʷʢʦʤʫ ʨʽʚʥʽ. ʅʘ ʧʝʨ-

ʰʦʤʫ ʝʪʘʧʽ ʩʫʩʽʜʠ ʦʙʠʨʘʶʪʴ ʜʽʣʴʥʠʯʥʠʭ ʽ çʪʝʤʘʪʠʯ-

ʥʠʭè ʜʝʣʝʛʘʪʽʚ, ʷʢʽ ʧʦʪʽʤ ʥʘ ʥʝʦʬʽʮʽʡʥʠʭ ʟʫʩʪʨʽʯʘʭ 

ʫʭʚʘʣʶʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʽʥʚʝʩʪʠʮʽʾ, 

ʥʘʜʘʶʯʠ ʾʤ ʚʠʟʥʘʯʝʥʝ ʯʠʩʣʦ ʧʫʥʢʪʽʚ ï ʯʠʤ ʙʽʣʴʰʝ, 

ʪʠʤ ʚʘʞʣʠʚʽʰʘ ʽʥʚʝʩʪʠʮʽʷ. ʋ ʜʨʫʛʦʤʫ ʨʘʫʥʜʽ ʙʝʨʫʪʴ 

ʩʧʽʣʴʥʫ ʫʯʘʩʪʴ ʜʽʣʴʥʠʯʥʽ ʽ çʪʝʤʘʪʠʯʥʽè ʟʙʦʨʠ, ʷʢʽ 

ʚʠʙʠʨʘʶʪʴ ʜʝʧʫʪʘʪʽʚ ʜʦ ʈʘʜʠ ʧʘʨʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜ-

ʞʝʪʫ[16]. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʚʧʣʠʚʫ ʧʘʨʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜ-

ʞʝʪʫ ʥʘ ʫʨʷʜʦʚʝ ʘʩʠʛʥʫʚʘʥʥʷ ʛʨʦʰʝʡ ʽ ʨʦʟʧʦʜʽʣ ʨʝ-

ʩʫʨʩʽʚ ʟʘʡʤʘʣʠʩʷ ʪʘʢʽ ʥʘʫʢʦʚʮʽ ʷʢ ʈʝʙʝʢʢʘ ɸʙʝʨʩ, 

ɼʞʘʥʧʘʦʣʦ ɹʘʡʦʢʢʽ ʽ ʃʝʦʥʘʨʜʦ ɸʚʨʽʮʝʨ. ʅʠʤʠ ʙʫʣʘ 

ʟʘʬʽʢʩʦʚʘʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʘʩʠʛʥʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴ-

ʢʦʩʪʽ ʛʨʦʰʝʡ ʚ ʜʦʪʠ ʥʘʡʤʝʥʰʝ ʬʽʥʘʥʩʦʚʘʥʽ ʜʽʣʴʥʠʮʽ 

ʤʽʩʪʘ. ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ ʚʘʞʢʦ ʦʜʥʦ-

ʟʥʘʯʥʦ ʚʝʨʠʬʽʢʫʚʘʪʠ ʙʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫʨʷʜʦʚʽ 

ʜʘʥʽ.  

ɼʦʪʝʧʝʨ, ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʧʦʰʠʨʠʚʩʷ ʥʘ ʩʦʪʥʽ 

ʤʽʩʪ ʩʚʽʪʫ ï ʧʦʥʘʜ 200 ʤʽʩʮʝʚʠʭ ʩʧʽʣʴʥʦʪ ʟʘʧʨʦʚʘʜ-

ʞʫʶʪʴ ʡʦʛʦ. ʋ ʜʝʷʢʠʭ ʤʽʩʪʘʭ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʫ ʰʢʦʣʘʭ, ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʽ ʛʨʦ-

ʤʘʜʩʴʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʄʝʭʘʥʽʟʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʘʨʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦ 

ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʘ ʪʘ-

ʢʦʞ ʟʘ ʯʘʩʪʢʘʤʠ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʙʶʜʞʝʪʽʚ, ʚʽʜʜʘ-

ʥʠʭ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʤʝʰʢʘʥʮʽʚ. 

ʋ ɭʚʨʦʧʽ ʧʘʨʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ ʟʘʩʪʦʩʦ-

ʚʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʤʫʥʽʮʠʧʘʣʽʪʝʪʠ ʌʨʘʥʮʽʾ, ɯʪʘʣʽʾ, 

ʅʽʤʝʯʯʠʥʽ, ɯʩʧʘʥʽʾ ʪʘ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ, ʟʦʢʨʝʤʘ, 

ʜʽʣʴʥʠʮʽ ɹʝʨʣʽʥʘ (ʂʨʦʡʮʙʝʨˇ / Kreuzberg) ʽ ʃʦʥʜʦʥʘ 

(ʃʝʜʽʚʝʣʣ / Ladywell). ʋ ʇʦʣʴʱʽ ʚʽʜ 2013 ʨʦʢʫ ʽʥ-

ʩʪʨʫʤʝʥʪ ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʂʨʘ-

ʢʦʚʽ. ʊʘʢʦʞ ʧʘʨʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ ʜʫʞʝ ʧʦʧʫʣʷʨ-

ʥʠʡ ʩʧʦʩʽʙ ʟʘʣʫʯʝʥʥʷ ʜʦ ʚʣʘʜʠ ʤʝʰʢʘʥʮʽʚ ʫ ʤʽʩʪʘʭ 

ʂʘʥʘʜʠ. 

ʋʢʨʘʾʥʽ ʣʠʰʝ ʜʦʚʝʜʝʪʴʩʷ ʥʘʙʫʪʠ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʪʘ ʟʥʘʥʴ ʱʦʜʦ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝ-

ʪʫʚʘʥʥʷ. ʅʘʚʽʪʴ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʟʘʟʥʘʯʝʥ ʪʽʣʴʢʠ 

çʙʶʜʞʝʪ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷè, ʧʨʦʪʝ ʟʦʚʩʽʤ 

ʥʝ ʧʨʦ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʤʽʩʴʢʠʭ 

ʽʥʽʮʽʘʪʠʚ. ɿʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʫ 2015 ʨʦʢʫ, ʢʦʣʠ 

ʌʫʥʜʘʮʽʷ ʧʦʣʴʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʩʧʽʚʧʨʘʮʽ ʇɸʋʉɯ 

ʧʨʠʾʭʘʣʘ ʚ ʏʝʨʥʽʛʽʚ, ʏʝʨʢʘʩʠ ʪʘ ʇʦʣʪʘʚʫ ʟ ʧʨʦʝʢʪʦʤ 

çʇʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ ï ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʘʣʝʞʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠè[17]. 
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ɯʜʝʷ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʘʙʠ ʪʨʠ ʫʢʨʘʾʥ-

ʩʴʢʠʭ ʤʽʩʪʘ ʩʧʨʦʙʫʚʘʣʠ ʤʦʜʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜ-

ʞʝʪʫ. ʅʘ ʧʨʦʪʷʟʽ ʚʦʩʴʤʠ ʤʽʩʷʮʽʚ ʾʭ ʧʽʜʪʨʠʤʫʚʘʣʠ 

ʬʘʭʽʚʮʽ ʧʦʣʴʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʬʫʥʜʘʮʽʾ ʇɸʋʉɯ ï 

ʧʨʦʚʦʜʠʣʠ ʩʝʤʽʥʘʨʠ ʜʣʷ ʤʽʩʴʢʦʾ ʨʘʜʠ ʪʘ ʘʢʪʠʚʽʩʪʽʚ, 

ʚʦʟʠʣʠ ʚ ʇʦʣʴʱʫ, ʧʽʜʪʨʠʤʫʚʘʣʠ ʢʦʥʩʫʣʴʪʘʮʽʡʥʦ ʽ 

ʬʽʥʘʥʩʦʚʦ, ʜʦʧʦʤʘʛʘʣʠ ʧʨʦʚʦʜʠʪʠ ʨʝʢʣʘʤʥʽ ʢʘʤ-

ʧʘʥʽʾ. ʅʘʨʘʟʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʣʘʥʠ ʱʦʜʦ ʧʨʦʜʦʚ-

ʞʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʧʦʰʠʨʝʥʥʷ ʙʶʜʞʝʪʽʚ ʫʯʘʩʪʽ ʩʝʨʝʜ 

ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʪʘ ʟʘʣʫʯʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ 

ʚʞʝ ʷʢ ʫʢʨʘʾʥʩʴʢʠʭ ʝʢʩʧʝʨʪʽʚ[18]. 

ɿʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʪʘʢʠʡ ʜʽʻʚʠʡ ʤʝʭʘʥʽʟʤ ʚʧʣʠʚʫ 

ʥʘ ʚʣʘʜʫ ʩʪʘʚ ʧʦʧʫʣʷʨʥʠʡ ʫ ʙʘʛʘʪʴʦʭ ʤʽʩʪʘʭ 

ʋʢʨʘʾʥʠ. ʂʨʽʤ ʤʽʩʪ-ʥʦʚʘʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʏʝʨʥʽʛʽʚ, 

ʏʝʨʢʘʩʠ, ʇʦʣʪʘʚʘ, ʃʫʮʴʢ, ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜ-

ʞʝʪ ʜʽʻ ʚ 20 ʤʽʩʪʘʭ, ʘ ʚ 13 - ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ɼʣʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʪʘʢʝ ʥʦʚʦʚʚʝ-

ʜʝʥʥʷ ʚ ʙʶʜʞʝʪʫʚʘʥʥʽ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʤʦʞʣʠʚʽʩʪʴ 

ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʤʦʙʽʣʽʟʘʮʽʾ ʛʨʦʤʘʜʠ ʫ ʚʩʪʘʥʦʚ-

ʣʝʥʥʽ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʟ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ, ʘ ʽ 

ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ ʞʠʪʣʦʚʦ-ʢʦ-

ʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ. 

ʇʨʠʢʣʘʜʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜ-

ʞʝʪʫ ʚ ʤʘʣʠʭ ʤʽʩʪʘʭ ʻ ʧʨʠʢʣʘʜ ʤʽʩʪʘ ʉʘʤʙʽʨ ʟ ʥʘʩʝ-

ʣʝʥʥʷʤ 35 ʪʠʩ. ʦʩʽʙ ʪʘ ʙʶʜʞʝʪ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 

3 ʤʣʥ ʛʨʥ. ʄʽʩʪʦ ʩʢʦʨʠʩʪʘʣʦʩʷ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠ-

ʩʪʘʪʠ ʜʦʩʚʽʜ ʧʦʣʴʩʴʢʦʛʦ ʤʽʩʪʘ ɾʝʰʫʚ ʫ ʩʪʚʦʨʝʥʥʽ 

ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ. çʉʘʤʙʽʨʯʘʥʠ ʤʘʶʪʴ ʛʦʣʦʩ ï 

ʧʽʣʦʪʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜ-

ʞʝʪʫè - ʮʝ ʧʨʦʝʢʪ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʉʘʤʙʽʨʩʴʢʦʶ 

ɸʛʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʪʘ ɭʚʨʦʽʥʪʝʛʨʘʮʽʾ, ʤʽʩʴʢʦʶ ʨʘ-

ʜʦʁ ʤ. ʉʘʤʙʦʨʘ, ɸʩʦʮʽʘʮʽʻʶ ʽʥʥʦʚʘʮʽʡ ʪʘ ʪʨʘʥʩ-

ʬʝʨʫ ʪʝʭʥʦʣʦʛʽʡ çɻʦʨʠʟʦʥʪʠè ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ 

ʪʘ ʌʦʥʜʦʤ ʄʽʞʥʘʨʦʜʥʦʾ ʉʦʣʽʜʘʨʥʦʩʪʽ ʇʦʣʴʩʴʢʦ-

ʂʘʥʘʜʩʴʢʦʾ ʇʨʦʛʨʘʤʠ ʇʽʜʪʨʠʤʢʠ ɼʝʤʦʢʨʘʪʽʾ [19]. 

ʇʨʦʪʷʛʦʤ 2016 ʨʦʢʫ ʧʦʩʘʜʦʚʮʽ ʤʽʩʴʢʦʾ ʚʣʘʜʠ 

ʤʽʩʪʘ ʉʘʤʙʽʨ ʦʪʨʠʤʫʚʘʣʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʢʦʥʮʝʧʮʽʶ ʙʶʜʞʝʪʽʚ ʫʯʘʩʪʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʨʦ-

ʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ï ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʤʦʜʝ-

ʨʫʚʘʥʥʷ ʟʫʩʪʨʽʯʝʡ ʟ ʛʨʦʤʘʜʷʥʘʤʠ, ʘ ʫʯʘʩʥʠʢʠ ʧʨʦ-

ʝʢʪʫ ʫʧʨʦʜʦʚʞ ʥʘʚʯʘʣʴʥʦʛʦ ʚʽʟʠʪʫ ʜʦ ʇʦʣʴʱʽ ʚʠʚ-

ʯʠʣʠ ʜʦʩʚʽʜ ɾʝʰʫʚʘ, ʷʢʠʡ ʚʞʝ ʤʘʻ ʧʨʘʢʪʠʢʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫʚʘʥʥʷ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ 

ʤʘʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ: ʧʦ-ʧʝʨʰʝ ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʟ 

ʙʶʜʞʝʪʫ (200 000 ʛʨʥ. ʫ ʚʠʧʘʜʢʫ ʉʘʤʙʦʨʘ); ʧʦʜʘʯʘ 

ʧʨʦʝʢʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʽʜʧʠʩʠ ʛʨʦʤʘʜʷʥ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ; ʧʦ-ʪʨʝʪʻ, ʧʨʦ-

ʮʝʩ ʛʦʣʦʩʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ. ʉʧʝʮʽʘʣʴʥʦ 

ʩʪʚʦʨʝʥʘ ʢʦʤʽʩʽʷ ʨʦʟʛʣʷʜʘʻ ʟʘʷʚʣʝʥʽ ʧʨʦʝʢʪʠ, ʘ 

ʧʽʩʣʷ ʛʦʣʦʩʫʚʘʥʥʷ ï ʟʦʙʦʚôʷʟʘʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ 2016ʨʦʮʽ ʚ ʉʘʤʙʦʨʽ 

ʙʫʣʦ ʧʦʜʘʥʦ 8 ʧʨʦʝʢʪʽʚ-ʟʘʷʚʦʢ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʘ ʙʫʜʽʚʝʣʴ ʤʽʩʪʘ. ʇʦʢʘ-

ʟʦʚʦ, ʱʦ ʧʝʨʝʤʦʛʫ ʫ 439 ʛʦʣʦʩʽʚ ʟ 1023 ʦʪʨʠʤʘʚ ʧʨʦ-

ʝʢʪ ʽʟ ʩʬʝʨʠ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ - 

ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʉʘʤʙʽʨʩʴʢʦʾ ʛʽʤ-

ʥʘʟʽʾ. 

ʉʪʦʩʦʚʥʦ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʫ 2016 ʨʦʮʽ ʫʢʨʘʾʥʩʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʛʨʦʤʘʜʩʴʢʘ 

ʦʨʛʘʥʽʟʘʮʽʷ SocialBoost ʩʪʚʦʨʠʣʘ ʦʥʣʘʡʥ-ʧʣʘʪ-

ʬʦʨʤʫ çɻʨʦʤʘʜʩʴʢʠʡ ʧʨʦʝʢʪè, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʫʢʨʘʾʥʩʴʢʠʤ ʤʽʩʪʘʤ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʘʨʪʠ-

ʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ [20]. çɻʨʦʤʘʜʩʴʢʠʡ ʧʨʦʝʢʪè 

ʽʩʥʫʻ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ USAID çɿʤʽʮʥʝʥʥʷ ʤʽʩʮʝʚʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʽʥʽʮʽʘʪʠʚʠè, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ɯʥʩʪʠʪʫʪʦʤ 

ʙʶʜʞʝʪʫ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

SocialBoost ʻ ʪʝʭʥʽʯʥʠʤ ʧʘʨʪʥʝʨʦʤ ʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʨʦʟʨʦʙʢʫ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʘʚ-

ʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚ 46 ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ . ʉʝʨʝʜ ʥʠʭ 

ʂʠʾʚ, ʃʴʚʽʚ, ɼʥʽʧʨʦ, ʉʫʤʠ, ʊʝʨʥʦʧʽʣʴ, ʂʨʘʤʘ-

ʪʦʨʩʴʢ. [21] 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʚ 

ʋʢʨʘʾʥʽ ʡʜʝ,ʧʦʯʠʥʘʶʯʠ ʟ 2015 ʨʦʢʫ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʽʜʝʶ ʚʪʽʣʶʶʪʴ ʪʘʢʽ ʤʽʩʪʘ ʷʢ ʂʠʾʚ, ʃʴʚʽʚ, ɼʥʽʧʨʦ, 

ʇʦʣʪʘʚʘ, ʏʝʨʥʽʚʮʽ, ʏʝʨʢʘʩʠ, ʈʽʚʥʝ, ʊʝʨʥʦʧʽʣʴ ʪʦʱʦ. 

ɻʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʻ ʚʽʜʥʦʩʥʦ ʥʦʚʠʤ ʷʚʠʱʝʤ ʫ 

ʜʝʤʦʢʨʘʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʤʽʩʪ, ʘʣʝ ʞ ʚʩʪʠʛ ʟʘʨʝʢʦ-

ʤʝʥʜʫʚʘʪʠ ʩʝʙʝ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟ ʛʨʦ-

ʤʘʜʦʶ. 

ɻʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʮʥʝʥʥʷ 

ʛʨʦʤʘʜʠ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʾʾ ʯʣʝʥʘʤ ʤʦʞʣʠʚʦʩʪʽ ʦʙ-

ʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʧʨʠʡʥʷʪʪʷ ʩʧʽʣʴ-

ʥʠʭ ʚʠʚʘʞʝʥʠʭ ʨʽʰʝʥʴ. ʂʦʞʝʥ ʤʝʰʢʘʥʝʮʴ ʤʘʻ ʤʦʞ-

ʣʠʚʽʩʪʴ ʧʦʜʘʪʠ ʚʣʘʩʥʫ ʧʨʦʧʦʟʠʮʽʶ ʱʦʜʦ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʪʘ 

ʰʣʷʭʦʤ ʛʦʣʦʩʫʚʘʥʥʷ ʚʠʨʽʰʠʪʠ, ʷʢʘ ʟ ʧʦʜʘʥʠʭ ʧʨʦ-

ʧʦʟʠʮʽʡ ʥʘʡʢʨʘʱʘ ʪʘ ʤʘʻ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʘ. 

ɻʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʟʘ-

ʣʫʯʝʥʥʷ ʛʨʦʤʘʜʷʥ, ʧʽʜʚʠʱʝʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʦʩʚʽʪʠ, ʚʽʜʯʫʪʪʷ ʧʨʠʯʝʪʥʦʩʪʽ ʜʦ ʪʚʦʨʝʥʥʷ ʤʘʡʙʫʪʥʴ-

ʦʛʦ ʩʚʦʛʦ ʤʽʩʪʘ ʪʘ ʤʽʩʮʝʚʠʡ ʧʘʪʨʽʦʪʠʟʤ, ʧʦʜʦʣʘʥʥʷ 

ʙʘʨôʻʨʽʚ ʫ ʩʧʽʣʢʫʚʘʥʥʽ ʤʽʞ ʤʝʰʢʘʥʮʷʤʠ ʪʘ ʦʨʛʘ-

ʥʘʤʠ ʚʣʘʜʠ, ʧʨʦʟʦʨʠʡ ʩʧʦʩʽʙ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʟ ʛʨʦ-

ʤʘʜʷʥʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʦʨʦʩʪʽ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʨʦʟʚʠʪʦʢ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʮʽʣʦʤʫ. 

ʊʘʢ, ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʫʯʘʩʪʽ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʫ ʩʪʘʙʽʣʴʥʦʤʫ ʨʦ-

ʟʚʠʪʢʫ ʤʽʩʪʘ, ʨʽʰʝʥʥʷʤ 14 ʩʝʩʽʾ 7 ʩʢʣʠʢʘʥʥʷ 

ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʟʘʪʚʝʨʜʞʝʥʘ ʄʽʩʴʢʘ 

ʮʽʣʴʦʚʘ ʧʨʦʛʨʘʤʘ çɻʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ (ʙʶʜʞʝʪ 

ʫʯʘʩʪʽ) ʤʽʩʪʘ ʍʘʨʢʦʚʘè ʥʘ 2018-2021 ʨʦʢʠ. ʄʝʪʦʶ 

ʇʨʦʛʨʘʤʠ ʻ ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʜʽʘʣʦʛʫ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʤʽʩʪʘ ʟ 

ʡʦʛʦ ʤʝʰʢʘʥʮʷʤʠ, ʰʠʨʦʢʝ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴ-

ʢʦʩʪʽ ʜʦ ʧʠʪʘʥʴ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʍʘʨʢʦʚʘ. 

ʇʨʦʛʨʘʤʘ ʚʩʪʘʥʦʚʣʶʻ ʪʘ ʨʝʛʫʣʶʻ ʩʠʩʪʝʤʫ 

ʚʟʘʻʤʦʜʽʾ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ ʪʘ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʙʶʜʞʝʪʫ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʧʨʦʝʢʪʽʚ, 

ʽʥʽʮʽʡʦʚʘʥʠʭ ʪʘ ʦʙʨʘʥʠʭ ʥʘʩʝʣʝʥʥʷʤ ʤʽʩʪʘ. ʇʨʦ-

ʛʨʘʤʘ ʩʪʚʦʨʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʤʝʰ-

ʢʘʥʮʽʚ ʤʽʩʪʘ ʜʦ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʪʠʤʝ ʟʘ-

ʧʨʦʚʘʜʞʝʥʥʶ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʛʦʚʦ-

ʨʝʥʥʷ ʧʠʪʘʥʴ ʟʘʛʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʧʽʣʴʥʦʛʦ ʟ 

ʛʨʦʤʘʜʦʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ 

ʤʽʩʪʘ ʪʘ ʟʤʽʮʥʝʥʥʶ ʜʦʚʽʨʠ ʛʨʦʤʘʜʷʥ ʜʦ ʚʣʘʜʠ. 

ʇʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʩʧʨʷʤʫʚʘʥʥʷ ʢʦʰʪʽʚ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʥʘ ʽʥʥʦ-

ʚʘʮʽʡʥʽ ʧʨʦʝʢʪʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ 
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ʽ ʪʝʭʥʦʣʦʛʽʡ. ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʢʦʥʢʫʨʩʫ ʻ 

ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʧʨʦʝʢʪʫ, ʘ ʩʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʜʫʙʣʶ-

ʚʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʟʧʦʨʷʜʥʠʢʘʤʠ ʢʦʰʪʽʚ ʟʘ-

ʭʦʜʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʝʥʽ ʜʽʶʯʠʤʠ ʟʘʪʚʝʨʜʞʝʥʠʤʠ 

ʤʽʩʴʢʦʶ ʨʘʜʦʶ ʧʨʦʛʨʘʤʘʤʠ. 

ʌʽʥʘʥʩʫʚʘʥʥʷ ʇʨʦʛʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫ-

ʥʦʢ ʢʦʰʪʽʚ ʙʶʜʞʝʪʫ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʪʘ ʽʥʰʠʭ ʜʞʝ-

ʨʝʣ, ʥʝ ʟʘʙʦʨʦʥʝʥʠʭ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʋʢʨʘʾʥʠ. ʋ ʙʶʜʞʝʪʽ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʥʘ 2018 ʨʽʢ ʧʣʘ-

ʥʫʻʪʴʩʷ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘ ʜʘʥʽ ʮʽʣʽ ʙʣʠʟʢʦ 50 ʤʣʥ ʛʨʥ. 

ʂʦʰʪʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʧʨʦʝʢʪʽʚ: 

- ʧʨʦʝʢʪʠ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʘʚʪʦʨʘʤʠ ï ʬʽʟʠʯ-

ʥʠʤʠ ʦʩʦʙʘʤʠ, ʥʘ ʷʢʽ ʚʠʜʽʣʷʻʪʴʩʷ 60% ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ; 

- ʧʨʦʝʢʪʠ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʘʚʪʦʨʘʤʠ ï ʛʨʦʤʘʜʩʴ-

ʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʥʘ ʷʢʽ ʚʠʜʽʣʷʻʪʴʩʷ 40% ʟʘʛʘʣʴ-

ʥʦʛʦ ʦʙʩʷʛʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ. 

ʉʫʤʠ ʢʦʰʪʽʚ, ʮʽʣʽ ʪʘ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʱʦʜʦ ʢʦʞʥʦʛʦ ʧʨʦʝʢʪʫ-ʧʝʨʝʤʦʞʮʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʦʰʪʦʨʠʩʦʤ ʚʠʪʨʘʪ ʥʘ ʚʠʢʦʥʘʥʥʷ ʇʨʦʛʨʘʤʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʢ ʧʽʩʣʷ ʦʬʽʮʽʡʥʦʛʦ ʦʧʨʠʣʶʜʥʝʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʛʦʣʦʩʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʤʦʞʮʽʚ. 

ɻʦʣʦʚʥʠʤ ʨʦʟʧʦʨʷʜʥʠʢʦʤ ʢʦʰʪʽʚ ʟʘ ʧʨʦʝʢʪʘʤʠ 

ʻ ʦʜʠʥ ʟ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ, ʷʢʦʤʫ ʥʘʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʙʶʜʞʝʪʥʽ ʧʦʚʥʦ-

ʚʘʞʝʥʥʷ ʨʽʰʝʥʥʷʤ ʧʨʦ ʙʶʜʞʝʪ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʢ. 

ɺʽʜʧʦʚʽʜʥʠʡ ʛʦʣʦʚʥʠʡ ʨʦʟʧʦʨʷʜʥʠʢ ʙʶʜʞʝʪ-

ʥʠʭ ʢʦʰʪʽʚ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ 

ʧʨʦʝʢʪʫ, ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʴʦʚʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʪʨʦʢʫ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʪʘ ʟʚʽʪʫʻ ʧʨʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʆʢʨʝʤʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʠʡ ʨʦʟʧʦʨʷʜʥʠʢ ʪʘ 

ʩʫʤʘ ʢʦʰʪʽʚ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʘʤ-

ʧʘʥʽʾ ʪʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʝʢʣʘʤʥʽ ʧʦʩʣʫʛʠ, 

ʧʦʩʣʫʛʠ ʜʠʟʘʡʥʫ, ʧʦʣʽʛʨʘʬʽʯʥʽ ʧʦʩʣʫʛʠ, ʦʙʨʦʙʣʝʥʥʷ 

ʜʘʥʠʭ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʘʣʫ 

ʪʦʱʦ. 

ʆʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʇʨʦ-

ʛʨʘʤʠ ʻ: 

- ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʚʟʘʻʤʦʜʽʾ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ ʪʘ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʚ ʧʠʪʘʥʥʷʭ ʨʦʟʧʦʜʽʣʫ ʙʶʜ-

ʞʝʪʥʠʭ ʢʦʰʪʽʚ; 

- ʟʘʣʫʯʝʥʥʷ ʤʝʰʢʘʥʮʽʚ ʜʦ ʧʨʦʮʝʩʫ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴ; 

- ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʽʨʠ ʛʨʦʤʘʜʷʥ ʜʦ ʦʨʛʘʥʽʚ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ; 

- ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʢʨʠʪʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ; 

- ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʽʘʣʦʛʫ ʤʽʞ ʛʨʦʤʘʜʩʴʢʽʩʪʶ 

ʪʘ ʧʦʩʘʜʦʚʮʷʤʠ; 

- ʚʠʨʽʰʝʥʥʷ ʩʫʩʧʽʣʴʥʦ ʚʘʞʣʠʚʠʭ ʪʘ ʥʘʛʘʣʴ-

ʥʠʭ ʧʨʦʙʣʝʤ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ; 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ ʧʦ-

ʥʷʪʪʷʤ ʛʨʦʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ; 

- ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʮʝʩʫ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʤʝʰʢʘʥʮʷʤ 

ʤʽʩʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʙʶʜʞʝʪʥʫ ʧʦʣʽʪʠʢʫ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʟʜʘʪ-

ʥʠʭ ʧʽʜʥʷʪʠ ʤʽʩʪʦ ʪʘ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʘ 

ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ. 

ʗʢʱʦ ʜʣʷ ʤʽʩʪʘ ʍʘʨʢʽʚ ʛʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ï 

ʥʦʚʘ ʧʨʘʢʪʠʢʘ ʽ ʩʪʘʨʪ ʧʨʦʛʨʘʤʠ ʚʽʜʙʫʜʝʪʴʩʷ ʫ 2018 

ʨʦʮʽ, ʪʦ ʪʘʢʽ ʤʽʩʪʘ ʷʢ ʂʠʾʚ, ʃʴʚʽʚ, ɼʥʽʧʨʦ, ʇʦʣʪʘʚʘ, 

ʏʝʨʥʽʚʮʽ, ʏʝʨʢʘʩʠ, ʈʽʚʥʝ, ʊʝʨʥʦʧʽʣʴ, ʚʞʝ ʤʘʶʪʴ 

ʧʦʜʽʙʥʠʡ ʜʦʩʚʽʜ ʚʞʝ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ, ʷʢʠʡ ʚʘʨʪʦ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ 

ʥʘʣʽʯʫʻ ʙʘʛʘʪʦ ʜʝʩʷʪʠʨʽʯ ʪʘ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ 

[22]. 

ʊʘʢ, ʛʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʅʴʶ-ʁʦʨʢʘ ʩʢʣʘʜʘʻ 

0,06% ʚʽʜ ʙʶʜʞʝʪʫ ʤʽʩʪʘ, ʚ 2015 ʨʦʮʽ ʚʽʥ ʩʢʣʘʚ $ 

31,894,025. ɻʦʣʦʩʫʚʘʥʥʷ ʧʦ ʧʨʦʝʢʪʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʚ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ɺ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ - 

ʚʠʙʦʨʥʽʩʪʴ ʜʝʣʝʛʘʪʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʦʝʢʪʠ, ʽ 

ʧʫʙʣʽʯʥʝ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʋ ʇʘʨʠʞʽ ʛʨʦʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʥʘʣʽʯʫʻ ʜʦ 5% 

ʤʽʩʴʢʦʛʦ ʙʶʜʞʝʪʫ (100 ʤʣʥ ɭʚʨʦ ʚ 2016 ʨ) ʪʘ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʦʤʘʜʷʥ ʤʽʩʪʘ. ɻʦʣʦ-

ʩʫʚʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʪʘ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʂʦʞʝʥ ʘʚʪʦʨ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʘʚʪʦʨʘʤʠ ʽʥʰʠʭ ʧʨʦ-

ʝʢʪʽʚ ʥʘ ʩʭʦʞʫ ʪʝʤʘʪʠʢʫ, ʧʨʦʚʦʜʷʪʴʩʷ ʧʫʙʣʽʯʥʽ ʩʣʫ-

ʭʘʥʥʷ. ɹʶʜʞʝʪ ʫʯʘʩʪʽ ɹʝʨʣʽʥʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ 2005 

ʨʦʢʫ.ʆʨʛʘʥʽʟʘʮʽʡʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʛʨʦʤʘ-

ʜʷʥʠ ʚʠʩʫʚʘʶʪʴ ʽʜʝʾ, ʦʙʛʦʚʦʨʶʶʪʴ ʾʭ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʬʦʨʫʤʘʭ, ʛʦʣʦʩʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʪʨʴʦʤʘ ʩʧʦʩʦ-

ʙʘʤʠ: ʦʥʣʘʡʥ, ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʛʨʦʤʘʜʩʴʢʠʭ ʟʙʦʨʘʭ ʽ 

ʧʠʩʴʤʦʚʦ. ɼʘʣʽ ʤʽʩʮʝʚʘ ʚʣʘʜʘ ʨʦʟʛʣʷʜʘʻ ʩʧʠʩʢʠ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʨʦʝʢʪʽʚ ʽ ʟʚʽʪʫʻ, ʷʢʽ ʧʨʦʧʦʟʠʮʽʾ ʙʫʣʠ 

ʧʨʠʡʥʷʪʽ ʽ ʷʢʽ ʙʫʣʠ ʧʨʠʯʠʥʠ ʚʽʜʤʦʚʠ. 

ʋ ɺʘʨʰʘʚʽ ʧʨʦʮʝʩ ʧʦ ʙʶʜʞʝʪʫ ʫʯʘʩʪʽ ʨʦʟʧʦ-

ʯʘʪʦ ʚ 2014 ʨʦʮʽ, ʥʘʩʝʣʝʥʥʷʤ ʙʫʣʦ ʧʦʜʘʥʦ ʧʦʥʘʜ 

2000 ʧʨʦʝʢʪʽʚ, 3 ʤʽʩʷʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʧʝʨʝʚʽʨʢʘ. 

ʅʘ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʚʠʜʽʣʷʻʪʴʩʷ ʚʽʜ 0.5 ʜʦ 1.1% ʙʶʜ-

ʞʝʪʫ ʢʦʞʥʦʛʦ ʨʘʡʦʥʫ, ʚ 2016 ʨʦʮʽ - 20 ʤʣʥ. PLN. 

ʆʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ,ʱʦ ʞʠʪʝʣʽ ʛʦʣʦʩʫʶʪʴ ʧʦ ʩʚʦʾʭ 

ʨʘʡʦʥʘʭ. ʋ ʤʽʩʪʽ ʃʦʜʟʴ ʨʦʟʧʦʯʘʪʦ ʧʨʦʮʝʩ ʚ 2014 

ʛʦʜʫ, ʚ 2015 ʧʦʜʘʥʦ 84 ʧʨʦʝʢʪʽʚ (ʟ ʥʠʭ 72 

ʚʥʫʪʨʽʰʥʴʦʨʘʡʦʥʥʠʭ), ʟʘ ʷʢʽ ʛʦʣʦʩʫʚʘʣʦ 135 000 ʯʦ-

ʣʦʚʽʢ. 30% ʛʦʣʦʩʫʚʘʣʦ ʚ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ 

70% ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ. ʆʩʥʦʚʥʘ ʪʝʤʘʪʠʢʘ ʧʦʜʘʥʠʭ 

ʧʨʦʝʢʪʽʚ - ʩʧʦʨʪ, ʚʽʜʧʦʯʠʥʦʢ, ʰʢʦʣʠ. 

ʂʝʣʴʥ ʨʝʘʣʽʟʫʻ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʟ 2007 ʨʦʢʫ. ɺʞʝ 

ʚ ʧʝʨʰʠʡ ʨʽʢ ʨʦʙʦʪʠ ʚ ʧʨʦʮʝʩʽ ʚʟʷʣʦ ʫʯʘʩʪʴ 11 000 

ʞʠʪʝʣʽʚ ʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 300 ʧʨʦʝʢʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʥ-ʣʘʡʥ ʛʦʣʦʩʫʚʘʥʥʷ, ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʧʦ ʾʭ ʨʝ-

ʘʣʽʟʘʮʽʾ ʙʨʘʣʘ ʤʽʩʴʢʘ ʈʘʜʘ. ɻʨʦʤʘʜʷʥʠ, ʫ ʷʢʠʭ ʥʝʤʘʻ 

ʜʦʩʪʫʧʫ ʚ ʽʥʪʝʨʥʝʪ, ʤʦʞʫʪʴ ʧʦʜʘʚʘʪʠ ʧʨʦʝʢʪʠ ʧʠʩʴ-

ʤʦʚʦ. ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʨʦʙʦʪʠ ʩʢʣʘʚ 311 

ʤʽʣʴʡʦʥʽʚ ʟ 4 ʤʽʣʴʷʨʜʽʚ ʻʚʨʦ ʟʘʛʘʣʴʥʦʛʦ ʙʶʜʞʝʪʫ. 

ʉʪʦʩʦʚʥʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʦʩʚʽʜʫ, ʩʣʽʜ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʂʠʻʚʘ ʥʘ 2017 ʩʪʘʥʦʚʠʪʴ 50 

ʤʣʥ ʛʨʥ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʙʶʜʞʝʪ ʧʨʦʝʢʪʫ ð 1 ʤʣʥ 

ʛʨʥ. ʅʘʡʙʽʣʴʰʝ ʽʥʽʮʽʘʪʠʚ ʢʠʷʥʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʧʨʦ-

ʝʢʪʠ ʫ ʩʬʝʨʘʭ ʩʧʦʨʪʫ, ʦʩʚʽʪʠ ʪʘ ʢʫʣʴʪʫʨʠ. ʅʘ ʛʦʣʦ-

ʩʫʚʘʥʥʽ ʧʦʥʘʜ 50 ʪʠʩʷʯ ʤʝʰʢʘʥʮʽʚ ʚʽʜʜʘʣʠ ʙʽʣʴʰ 

ʥʽʞ 112 ʪʠʩʷʯ ʛʦʣʦʩʽʚ. ʋ ʚʝʨʝʩʥʽ 2016-ʩʽʯʥʽ 2017 

ʚʝʙʩʘʡʪ ʚʽʜʚʽʜʘʣʦ 278 ʪʠʩʷʯ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʛʘʣʴ-

ʥʠʡ ʦʙʩʷʛ ʚʠʜʘʪʢʽʚ ʥʘ 2018 ʨʽʢ, ʱʦ ʧʣʘʥʫʻʪʴʩʷ ʩʧʨʷ-

ʤʫʚʘʪʠ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦ-

ʝʢʪʽʚ: 100000,0 ʪʠʩ. ʛʨʥ, ʚ ʪ.ʯ. 20000,0 ʪʠʩ. ʛʨʥ ï ʥʘ 
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ʨʝʘʣʽʟʘʮʽʶ ʤʘʣʠʭ ʧʨʦʝʢʪʽʚ, 80000,0 ʪʠʩ. ʛʨʥ ï ʥʘ ʨʝ-

ʘʣʽʟʘʮʽʶ ʚʝʣʠʢʠʭ ʧʨʦʝʢʪʽʚ. [23] 

ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʤʽʩʪʘ ʃʴʚʽʚ ʥʘ 2017 ʨʽʢ ʩʢʣʘʚ 16 

ʤʣʥ ʛʨʥ. ʃʴʚʽʚôʷʥʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 259 ʧʨʦʝʢʪʽʚ, 

30% ʩʪʦʩʫʚʘʣʠʩʷ ʩʧʦʨʪʠʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʦ 

ʛʦʣʦʩʫʚʘʥʥʷ ʜʦʣʫʯʠʣʘʩʷ ʧʦʥʘʜ 21 ʪʠʩʷʯʘ ʞʠʪʝʣʽʚ 

ʤʽʩʪʘ. ɿʛʽʜʥʦ ʋʭʚʘʣʽ ˉ 1874 ʚʽʜ 27.04.2017 çʇʨʦ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʫʭʚʘʣʠ ʤʽʩʴʢʦʾ ʨʘʜʠ ʚʽʜ 30.06.2016 

ˉ 632 "ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʛʨʦ-

ʤʘʜʩʴʢʠʡ ʙʶʜʞʝʪ ʤ. ʃʴʚʦʚʘ", ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʛʨʦ-

ʤʘʜʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʤ. ʃʴʚʦʚʘ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʙʶʜ-

ʞʝʪʥʠʡ ʨʽʢ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 1 % ʚʽʜ ʟʘʪʚʝʨʜʞʝ-

ʥʦʛʦ ʨʦʟʤʽʨʫ ʚʠʜʘʪʢʽʚ ʙʶʜʞʝʪʫ ʨʦʟʚʠʪʢʫ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʬʦʥʜʫ ʤʽʩʴʢʦʛʦ ʙʶʜʞʝʪʫ ʤʽʩʪʘ 

ʃʴʚʦʚʘ ʥʘ ʪʦʡ ʨʽʢ, ʫ ʷʢʦʤʫ ʧʦʜʘʶʪʴʩʷ ʧʨʦʧʦʟʠʮʽʾ 

ʟʛʽʜʥʦ ʟ ʨʦʟʜʽʣʦʤ 3 ʮʴʦʛʦ ʇʦʣʦʞʝʥʥʷ. [24] 

ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʤʽʩʪʘ ɼʥʽʧʨʦ ʪʝʞ ʩʢʣʘʜʘʻ 10 

ʤʣʥ ʛʨʥ. ʇʨʠʡʦʤ ʧʨʦʝʢʪʽʚ ʩʪʘʨʪʫʚʘʚ 1 ʣʶʪʦʛʦ 2017 

ʨʦʢʫ. ɼʦ ʨʦʟʛʣʷʜʫ ʧʨʠʡʤʘʶʪʴʩʷ ʽʥʽʮʽʘʪʠʚʠ ʫ ʜʚʘ-

ʥʘʜʮʷʪʠ ʩʬʝʨʘʭ ð ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʢʫʣʴʪʫʨʠ, 

ʦʩʚʽʪʠ ʪʘ ʽʥʰʠʭ. ʄʽʩʪʦ ʩʧʨʷʤʦʚʫʻ ʚʽʩʽʤ ʤʽʣʴʡʦʥʽʚ 

ʥʘ ʚʝʣʠʢʽ ʧʨʦʝʢʪʠ ʽ ʚʽʩʽʤ ʥʘ ʤʘʣʽ. [25] 

ʅʘ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʤʽʩʪʘ ʏʝʨʥʽʚʮʽ ʫ 2017 ʨʦʮʽ 

ʤʽʩʪʦ ʩʧʨʷʤʫʚʘʣʦ 7 ʤʣʥ ʛʨʥ. ʛʦʨʦʜʷʥʠ ʧʦʜʘʣʠ ʥʘ 

ʨʦʟʛʣʷʜ 58 ʧʨʦʝʢʪʽʚ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʢʘʪʝʛʦʨʽʾ ð 

ʢʫʣʴʪʫʨʘ ʪʘ ʪʫʨʠʟʤ, ʩʧʦʨʪ. ɻʦʣʦʩʫʚʘʥʥʷ ʟʘ ʢʨʘʱʽ 

ʽʥʽʮʽʘʪʠʚʠ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʦʥʣʘʡʥ ʪʘ ʫ ʎʅɸʇʘʭ 

ʤʽʩʪʘ[26]. ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘ 2017 

ʨʽʢ ʩʪʘʥʦʚʠʪʴ 1 ʤʣʥ ʛʨʠʚʝʥʴ. ʇʨʦʧʦʥʦʚʘʥʽ ʢʘʪʝʛʦʨʽʾ 

ʧʨʦʝʢʪʽʚ: ʩʧʦʨʪ, ʦʩʚʽʪʘ, ʩʦʮʽʘʣʴʥʠʡ ʟʘʭʠʩʪ ʪʦʱʦ. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʝʢʪʽʚ, ʦʙʨʘʥʠʭ ʥʘ ʛʦʣʦʩʫʚʘʥʥʽ, ʩʪʦʩʫ-

ʶʪʴʩʷ ʩʬʝʨ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʠ ʪʘ ʢʫʣʴʪʫʨʠ. 

[27] 

ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʊʝʨʥʦʧʦʣʷ ʥʘ 2017 ʨʽʢ ʩʢʣʘʚ 5 

ʤʣʥ ʛʨʥ. ʅʘʡʧʦʧʫʣʷʨʥʽʰʽ ʢʘʪʝʛʦʨʽʾ ʧʦʜʘʥʠʭ ʧʨʦ-

ʝʢʪʽʚ ð ʩʧʦʨʪ, ʢʫʣʴʪʫʨʘ, ʦʩʚʽʪʘ. ʄʽʩʪʦ ʧʨʦʧʦʥʫʚʘʣʦ 

ʜʚʘ ʚʘʨʽʘʥʪʠ ʛʦʣʦʩʫʚʘʥʥʷ: ʦʥʣʘʡʥ ʘʙʦ ʫ ʧʫʥʢʪʘʭ ʩʫ-

ʧʨʦʚʦʜʫ. [28]  

ʅʘ ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʤʽʩʪʘ ʈʽʚʥʝ ʫ 2017 ʨʦʮʽ ʤʽʩʪʦ 

ʚʠʜʽʣʠʣʦ 10 ʤʣʥ ʛʨʥ. ɼʦ ɹʶʜʞʝʪʫ ʫʯʘʩʪʽ ʤʽʩʪʷʥʠ 

ʧʦʜʘʣʠ 45 ʧʨʦʝʢʪʽʚ, 34 ʚʟʷʣʠ ʫʯʘʪʴ ʫ ʛʦʣʦʩʫʚʘʥʥʽ. 

ʅʘʡʙʽʣʴʰʝ ʤʝʰʢʘʥʮʷʤʠ ʤʽʩʪʘ ʧʽʜʪʨʠʤʘʥʦ 

ʽʥʽʮʽʘʪʠʚʠ ʫ ʩʬʝʨʽ ʩʧʦʨʪʫ ʪʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ. [29] 

ʅʘ ɹʶʜʞʝʪ ʫʯʘʩʪʽ ʄʝʣʽʪʦʧʦʣʷ ʫ 2017 ʨʦʮʽ 

ʤʽʩʪʦ ʩʧʨʷʤʫʚʘʣʦ 2 ʤʣʥ ʛʨʥ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʝʢʪʽʚ ʧʦʜʘʥʦ ʫ ʩʬʝʨʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ. ʋ ʛʦʣʦʩʫʚʘʥʥʷ ʚʟʷʣʠ ʫʯʘʩʪʴ ʤʘʡʞʝ ʜʝʚôʷʪʴ ʪʠ-

ʩʷʯ ʛʦʨʦʜʷʥ. [30] ʋ 2017 ʨʦʮʽ ʙʶʜʞʝʪ ʫʯʘʩʪʽ ʤʽʩʪʘ 

ʂʨʘʤʘʪʦʨʩʴʢ ð 1,5 ʤʣʥ ʛʨʥ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʙʶʜ-

ʞʝʪ ʦʜʥʦʛʦ ʧʨʦʝʢʪʫ ʩʪʘʥʦʚʠʪʴ 375 ʪʠʩ ʛʨʥ. ʄʽʩʪʷʥʠ 

ʧʦʜʘʣʠ ʥʘ ʨʦʟʛʣʷʜ 46 ʽʥʽʮʽʘʪʠʚ, ʥʘʡʟʘʪʨʝʙʫʚʘʥʽʰʽ 

ʩʬʝʨʠ ð ʦʩʚʽʪʘ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ[31]. 

ɹʶʜʞʝʪ ʫʯʘʩʪʽ ɹʝʨʜʷʥʩʴʢʫ ʥʘ 2017 ʨʽʢ ʩʢʣʘʜʘʻ 

1,5 ʤʣʥ ʛʨʥ. ʇʨʦʝʢʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽ ʽ ʤʘʣʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʤʽʨʫ ʙʶʜʞʝʪʫ. ʅʘʡʙʽʣʴʰʝ ʽʥʽʮʽʘ-

ʪʠʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫ ʩʬʝʨʘʭ ʢʫʣʴʪʫʨʠ, ʦʩʚʽʪʠ, ʢʦ-

ʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ[32].  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʭ ʙʶʜ-

ʞʝʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ 

ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1. 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʯʘʩʪʢʠ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ 

ʙʶʜʞʝʪʫ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʙʶʜʞʝʪʠ ʤʽʩʪ ʫ ʚʽʜʩʦʪ-

ʢʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʱʦ ʙʶʜʞʝʪ 

ʫʯʘʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,5 ʚʽʜʩʦʪʢʘ ʚʠʜʘʪʢʽʚ ʤʽʩʮʝʚʠʭ 

ʙʶʜʞʝʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠ-

ʥʠʮʴ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʘ 2017 ʨʽʢ. 

ʊʘʢ, ʥʘʡʚʠʱʽʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʢʠ ʚʠʜʘʪʢʽʚ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ-

ʚʘʥʥʷ, ʚ ʙʶʜʞʝʪʽ ʤʽʩʪʘ, ʟʘʧʣʘʥʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʛʨʘʤ ʧʦ ʛʨʦʤʘʜʩʴʢʦʤʫ ʙʶʜʞʝʪʫ - 0,46% ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʽʩʪʽ ʈʽʚʥʝ, ʘ ʥʘʡʤʝʥʰʠʡ ʫ ʏʝʨʥʽʚʮʷʭ 

- 0,04%. 

 
ʈʠʩ. 1. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʭ ʙʶʜʞʝʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ 

ʋʢʨʘʾʥʠ [ʇʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʞʝʨʝʣ 23-32] 

 

ʇʨʠ ʪʦʤʫ, ʷʢʱʦ ʩʧʽʚʩʪʘʚʠʪʠ ʨʦʟʤʽʨ ʚʠʜʘʪʢʽʚ ʥʘ 

ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ ʜʦ ʚʠʜʘʪʢʽʚ ʟʘʧʣʘʥʦʚʘ-

ʥʠʭ ʥʘ ʬʠʥʘʥʩʫʚʘʥʥʷ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʾ ʩʬʝʨʠ 

ʫ ʙʶʜʞʝʪʽ ʤʽʩʪʘ, ʙʝʟʧʝʨʝʯʥʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ 

ʟʨʦʩʪʝ. ʆʜʥʘʢ ʚʽʥ ʙʫʜʝ ʟʘʤʘʣʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʞʠʪ-

ʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʠʪʘʥʴ ʽ ʩʢʘʜʘʪʠʤʝ ʙʣʠʟʴʢʦ 3-4 

ʚʽʜʩʦʢʠ. ɼʦ ʪʦʛʦ ʞ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʘʥʽ 

ʢʦʰʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʰʢʘʥʮʷʤʠ ʤʽʩʪʘ 

ʥʝ ʪʽʣʴʢʠ ʥʘ ʞʠʪʣʦʚʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʫ ʩʬʝʨʫ. 
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ.  
ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ ʻ ʙʝʟʧʝ-

ʨʝʯʥʦ ʢʨʦʢʦʤ ʜʦ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦ-

ʮʝʩʫ, ʰʘʥʩʦʤ ʨʝʘʣʴʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʥ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʽʩʪʘ, ʱʦ ʚʽʜʢʨʠʚʘʻ 

ʩʧʦʞʠʚʘʯʝʚʽ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ ʤʦʞ-

ʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʢʦʰʪʽʚ ʤʽʩʮʝʚʦʛʦ ʙʶʜ-

ʞʝʪʫ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʤʽʩʪʘ ʪʘ/ʘʙʦ ʛʦʣʦʩʫʚʘʥʥʷ ʟʘ ʥʠʭ, ʘʣʝ ʤʘʻ ʨʷʜ ʟʘʫʚʘ-

ʞʝʥʴ: 

- ʥʘʷʚʥʽʩʪʴ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ ʫ ʙʶʜ-

ʞʝʪʘʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ-

ʣʝʞʠʪʴ ʚʽʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʯʠ ʚʠ-

ʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʧʨʡʥʷʪʪʷ 

ʨʽʰʝʥʴ; 

- ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʫ ʚ 

ʙʶʞʝʪʽ ʤʽʩʪʘ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘʢʦʥʦʜʘʚʯʦ; 

- ʥʝʟʥʘʯʥʽ ʦʙʩʷʛʠ ʢʦʰʪʽʚ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ 

ʙʶʜʞʝʪʫ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʘʨʪʠʮʠʧʘʪʦʨ-

ʥʦʛʦ ʙʶʜʞʝʪʫ ʯʝʨʝʟ ʚʽʜʥʝʩʝʥʥʷ ʚʠʜʘʪʢʽʚ ʧʦ ʦʙʨʘ-

ʥʠʭ ʧʨʦʝʢʪʘʭ ʜʦ ʧʨʦʬʽʣʴʥʠʭ ʜʝʧʘʨʪʘʤʝʥʪʽʚ. 

ʋʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʽ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʨʷʜʢʫ ʚʽʜʙʦʨʫ ʧʨʦʝʢʪʽʚ, ʟ 

ʫʨʘʭʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ 

ʜʦʟʚʦʣʠʪʴ ʨʦʟʛʣʷʜʘʪʠ ʧʘʨʪʠʮʠʧʘʪʦʨʥʠʡ ʙʶʜʞʝʪ, ̫ ʢ 

ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʩʧʦʞʠʚʘʯʽʚ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ. 
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ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ  

ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ ʌʇʆ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 
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ɸʅʆʊɸʎɯʗ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ çʚʽʩʮʝʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʫè (ɺʉ) ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ 

ʩʠʥʜʨʦʤʫ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶ (ʉʍʊɹ) ʫ 120 ʧʘʮʽʻʥʪʦʢ ʟ ʛʝʥʽʪʘʣʴʥʠʤ ʝʥʜʦʤʝʪʨʽʦʟʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʛʝʥʽʪʘʣʽʡ. ɺʉ ʢʦʨʝʣʶʻ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

(ɟ=0,33; ʨ<0,001), ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ (ɟ=0,26;ʨ=0,004), ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʠʤʠ ʩʪʘʥʘʤʠ (ɟ=0,29; ʨ=0,001). 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ɺʉ ʟ ʪʨʠʚʘʣʽʩʪʶ ʉʍʊɹ (ɟ=0,35; ʨ<0,001) ʪʘ 

ʩʠʣʦʶ ʙʦʣʶ ʟʘ ɺɸʐ (ɟ=0,63; ʨ<0,001), ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʪʨʠʚʦʞʥʦʩʪʽ (ɟ=0,50; 

ʨ<0,001) ʽ ʜʝʧʨʝʩʽʾ (ɟ=0,52; ʨ<0,001). ʇʘʪʦʣʦʛʽʯʥʘ ʙʦʣʴʦʚʘ ʘʬʝʨʝʥʪʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʟʨʝʛʫʣʷʮʽʾ ʥʦʮʠ-

ʮʝʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʽ ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʫ ʉʍʊɹ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʘʩʦʮʽʘʪʠʚʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ. 

ABSTRACT 

The aim of study was to define the clinical displays of "visceral syndrome"(VS). Influence of VS on the 

syndrome of chronic pelvic pain for 120 patients with a genital endometriosis in a combination with benign 

hormonal pathology of the genitals. A çVSè correlates with the diseases of gastrointestinal tract(ɟ=0,33; ʨ<0,001), 

urogenital system(ɟ=0,26;ʨ=0,004), iron-deficient states(ɟ=0,29; ʨ=0,001). Marked middle force direct cross-cor-

relation. copulas connection of çVSè with duration of CPP (ɟ=0,35; ʨ<0,001) and force of pain for VAS (ɟ=0,63; 

ʨ<0,001), and also related to the enhanceable level of anxiety(ɟ=0,50; ʨ<0,001) and depression(ɟ=0,52; ʨ<0,001). 

Pathological pain sensitiveness results in violation of the nociceptive system and assists progress of ʉʈʈ, that is 

confirmed statistically by meaningful associative copulas. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʥʽʘʣʴʥʠʡ ʝʥʜʦʤʝʪʨʽʦʟ, ʚʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ, ʭʨʦʥʽʯʥʠʡ ʪʘʟʦʚʠʡ ʙʽʣʴ 

Keywords: genital endometriosis, chronic pelvic pain , visceral syndrome  

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʍʨʦʥʽʯʥʠʡ 

ʪʘʟʦʚʠʡ ʙʽʣʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʢʣʽʥʽʯʥʘ ʧʨʦʙʣʝʤʘ 

ʚ ʞʽʥʦʯʠʡ ʧʦʧʫʣʷʮʽʾʾ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʪʘ ʝʤʦʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʞʠʪʪʷ ʞʽʥʢʠ [2,3]. ɺʠʩʦʢʘ 

ʯʘʩʪʦʪʘ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʚʪʦʨʠʥʥʽ ʧʦʣʽ-

ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʩʫʧʫʪʥʽ ʜʦʙʨʦʷ-

ʢʽʩʥʽ ʛʦʨʤʦʥʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ, ʧʦʣʽʤʦʨʙʽʜʥʽʩʪʴ ʟ ʥʝʨʽʜʢʠʤ ʧʨʠʻʜʥʘʥʥʷʤ 

ʩʠʥʜʨʦʤʫ "ʚʟʘʻʤʥʦʛʦ ʦʙʪʷʞʝʥʥʷ" ʟʥʘʯʥʦ ʫʩʢʣʘʜ-

ʥʶʶʪʴ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ [5,7]. ʉʠʥʜʨʦʤ 

ʍʊɹ ʧʨʠ ʛʝʥʽʪʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ (ɻɽ) ʜʦʙʨʦʷʢʽ-

ʩʥʠʭ ʛʦʨʤʦʥʦʟʘʣʝʞʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ (ɼɻɿ) ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʦʢʨʽʤ ʜʠʩʤʝʥʦʨʝʾ, ʜʠʩʧʘʨʝ-

ʫʥʽʾ, ʜʠʩʭʝʟʠʠ, ʜʠʟʫʨʽʾ, ʤ'ʷʟʦʚʦʤʫ (ʩʦʤʘʪʠʯʥʦʛʦ) 

ʙʦʣʶ, ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʪʘʢ ʟʚʘʥʠʡ, "ʚʽʩʮʝʣʷʨʥʠʡ ʪʘ-

ʟʦʚʠʡ ʙʽʣʴ", ʷʢʠʡ ʧʦʩʠʣʶʻ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʧʨʦʪʝ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʟʥʘʯʝʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ[9,10,14]. 

ʄʝʪʘ: ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦ-

ʷʚʽʚ çʚʽʩʮʝʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘè (ɺʉ) ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʧʝʨʝʙʽʛ ʩʠʥʜʨʦʤʘ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶ 

(ʉʍʊɹ) ʧʨʠ ʛʝʥʽʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ (ɻɽ). 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙʩʪʝʞʝʥʦ 

120 ʞʽʥʦʢ ʟ ɻʕ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ (ʣʝʡʦʤʽʦʤʘ ʤʘʪʢʠ, 

ʛʽʧʝʨʧʣʘʟʽʷ ʝʥʜʦʤʝʪʨʽʷ, ʭʨʦʥʽʯʥʠʡ ʩʘʣʴʧʽʥʛʽʪ ʽ ʦʦ-

ʬʦʨʠʪ (ʍʉʆ) ) ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ, ʷʢʽ ʟʥʘʭʦʜʠ-

ʣʠʩʷ ʥʘ ʣʽʢʫʚʘʥʥʽ ʚ ʛʽʥʝʢʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂɿ 

"ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʢʣʽʥʽʯʥʝ ʦʙ'ʻʜʥʘʥʥʷ ʰʚʠʜʢʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ" ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʨʘʜʠ, ʱʦ ʻ ʢʣʽʥʽʯʥʦʶ ʙʘʟʦʶ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, 

ʛʽʥʝʢʦʣʦʛʽʾ ʽ ʧʝʨʠʥʘʪʦʣʦʛʽʾ ʌʇʆ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚ-

ʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè. ʇʨʦʚʝʜʝʥʦ: 

ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ, ʙʘʢʪʝʨʽʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʦʙ`ʻʢʪʠʚʽʟʘʮʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠ-

ʥʜʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 10-ʙʘʣʴʥʘ ʚʽʟʫʘʣʴʥʘ 

ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ (ɺɸʐ) [6]. ɼʣʷ ʚʠʤʽʨʫ ʩʝʥʩʦʨʥʦʾ, 

ʝʤʦʮʽʡʥʦʾ ʽ ʢʽʣʴʢʽʩʥʦʾ ʩʢʣʘʜʦʚʠʭ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜ-

ʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʧʝʮʽʘʣʴʥʘ ʘʥʢʝʪʘ ï ʙʦʣʴʦ-

ʚʠʡ ʦʧʠʪʫʚʘʯ ʄʘʢ-ɻʽʣʣʘ, ʚʠʨʘʭʦʚʫʚʘʣʠʩʷ ʦʩʥʦʚʥʽ 
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ʧʦʢʘʟʥʠʢʠ: ʽʥʜʝʢʩ ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ 

(ɯʂɺɼ) (ʩʫʤʘ ʦʙʨʘʥʠʭ ʩʣʽʚ), ʨʘʥʛʦʚʠʡ ʽʥʜʝʢʩ ʙʦʣʶ 

(ʈɯɹ) (ʩʫʤʘ ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ ʜʝʩʢʨʠʧʪʦʨʽʚ ʫ ʩʫ-

ʙʢʣʘʩʘʭ), ʩʝʥʩʦʨʥʠʡ ɯʂɺɼ, ʘʬʝʢʪʠʚʥʠʡ (ʝʤʦʮʽʡ-

ʥʠʡ) ɯʂɺɼ ʪʘ ʦʮʽʥʢʘ ʩʠʣʠ ʙʦʣʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽ-

ʚʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʣʠ ʰʢʘʣʫ 

ɼʞ. ʊʝʡʣʦʨʘ, ʨʽʚʝʥʴ ʜʝʧʨʝʩʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʰʢʘʣʠ ɻʘʤʠʣʴʪʦʥʘ [4].  

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠʩʴ ʚʘʨʽʘʮʽʡʥʽ ʤʝʪʦʜʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʪʘ ʥʝʧʘ-

ʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʢʠ. ʉʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ STATISTICA 6.1 (StatSoftInc., ʩʝʨʽʡʥʽʡ 

ˉ AGAR909E415822FA) ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 

MedCalc Statistical Software trial version 17.4. 

(MedCalc Software bvba, Ostend, Belgium; 

https://www.medcalc.org; 2017). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɺ ʭʦʜʽ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʽ ʙʫʣʠ ʨʦʟʧʦʜʽ-

ʣʝʥʽ ʥʘ 3 ʢʣʽʥʽʯʥʽ ʛʨʫʧʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘʟʦʚʦʛʦ ʙʦʣʶ. ʇʝʨʰʫ ʢʣʽʥʽʯʥʫ 

ʛʨʫʧʫ ʩʢʣʘʣʠ 44 ʞʽʥʢʠ ʟ ʪʷʞʢʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦ-

ʤʦʤ ʟ ʦʮʽʥʢʦʶ ʧʦ ɺɸʐ 7-10 ʙʘʣʽʚ, 2-ʛʫ ʢʣʽʥʽʯʥʫ 

ʛʨʫʧʫ ʩʢʣʘʣʘ 41 ʧʘʮʽʻʥʪʢʘ ʟ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ 

ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦ ɺɸʐ 4 ï 6 ʙʘʣʽʚ. ɿʘʣʝ-

ʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʪʘʟʦʚʦʛʦ ʙʦʣʶ ʧʝʨʰʽ ʜʚʽ ʛʨʫʧʠ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʧʽʜʛʨʫʧʠ: ʟ ʪʨʠʚʘʣʽʩʪʶ ʙʦʣʴʦʚʦʛʦ ʘʥʘ-

ʤʥʝʟʫ ʙʽʣʴʰʝ 2 ʨʦʢʽʚ - ʧʽʜʛʨʫʧʠ 1-ʘ ʽ 2-ʘ; ʟ ʪʨʠʚʘʣʽ-

ʩʪʶ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶ (ʍʊɹ) ʙʽʣʴʰʝ 6 ʨʦʢʽʚ 

- ʧʽʜʛʨʫʧʠ 1-ʙ ʽ 2-ʙ; 3-ʪʶ ʢʣʽʥʽʯʥʫ ʛʨʫʧʫ (ʛʨʫʧʫ ʧʦ-

ʨʽʚʥʷʥʥʷ) ʩʢʣʘʣʠ 35 ʞʽʥʦʢ ʟ ʙʝʟʙʦʣʴʦʚʠʤ ʧʝʨʝʙʽ-

ʛʦʤ, ʦʮʽʥʢʘ ʟʘ ɺɸʐ ʩʢʣʘʣʘ 0-3 ʙʘʣʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʞʽʥʦʢ ʧʦ ʛʨʫʧʘʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ɺɸʐ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʇʦʢʘʟʥʠʢʠ 

ʋʩʽ ʦʙ-

ʩʪʝ- 

ʞʝʥʽ 

1 ʛʨʫʧʘ 2 ʛʨʫʧʘ 
3 ʛʨʫʧʘ 

1-ʘ 1-ʙ ʈʘʟʦʤ 2-ʘ 2-ʙ ʈʘʟʦʤ 

ʂʽʣʴʢʽʩʪʴ, 

n (%) 

120 

(100) 
24 (20) 

20 

(16,7) 

44 

(36,7) 

20 

(16,7) 

21 

(17,5) 

41 

(34,2) 

35 

(29,2) 

ɺɸʐ (ʙʘʣʠ), 

ʜʽʘʧʘʟʦʥ 
0 - 10 7 - 10 7 - 10 7 - 10 4 - 6 4 - 6 4 - 6 0 - 3 

ɺ ʩʝʨʝʜʥʴʦʤʫ 

ʄÑm (SD) 

5,62Ñ 

0,23 

(2,45) 

7,96Ñ 

0,15* 

(0,74) 

8,28Ñ 

0,23* 

(1,05) 

8,10Ñ 

0,14* 

(0,89) 

5,58Ñ 

0,17* 

(0,77) 

5,31Ñ 

0,17* 

(0,77) 

5,44Ñ 

0,12 * 

(0,77) 

2,32Ñ 

0,16 

(0,86) 

ʍʊɹ (ʨʦʢʠ), ʜʽʘʧʘ-

ʟʦʥ 
0 - 6 1 - 3 4 - 6 1 - 6 1 - 3 4 - 6 1 - 6 0 

ɺ ʩʝʨʝʜʥʴʦʤʫ 

ʄÑm (SD) 

3,74Ñ 

0,18 

(1,97) 

2,48Ñ 

0,14 

(0,68) 

6,10Ñ 

0,26 * 

(1,17) 

4,13Ñ 

0,31* 

(2,04) 

2,30Ñ 

0,16 

(0,70) 

6,00Ñ 

0,24* 

(1,10) 

4,20Ñ 

0,33* 

(2,09) 

2,61Ñ 

0,21 

(1,16) 

 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ 3-ʶ ʛʨʫʧʦʶ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA 

 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʟʘ ʩʧʝʮʽ-

ʘʣʽʟʦʚʘʥʦʶ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʧʘʮʽʻʥʪʦʢ 1-ʾ 

ʛʨʫʧʠ ʟôʷʚʠʚʩʷ ʚʠʨʘʞʝʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʩʝʨʝ-

ʜʥʷ ʚʝʣʠʯʠʥʘ ʧʦ ɺɸʐ ʩʢʣʘʣʘ: 7,96Ñ0,15 ʙʘʣʽʚ ʫ ʧʽ-

ʜʛʨʫʧʽ 1-ʘ, ʪʘ 8,28Ñ0,23 ʫ ʧʽʜʛʨʫʧʽ 1-ʙ, ʟʘʛʘʣʦʤ ʫ 44 

ʧʘʮʽʻʥʪʦʢ ʧʝʨʰʦʾ ʛʨʫʧʠ ï 8,10Ñ0,14. ʇʦʤʽʨʥʦ ʚʠʨʘ-

ʞʝʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 40 ʧʘʮʽʻ-

ʥʪʦʢ 2-ʾ ʛʨʫʧʠ: ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜ-

ʨʦʤʫ ʧʦ ɺɸʐ ʫ ʧʽʜʛʨʫʧʽ 2-ʘ ʩʢʣʘʣʘ ï 5,58Ñ0,17; 

5,31Ñ0,17 ʫ ʧʽʜʛʨʫʧʽ 2-ʙ ʪʘ ʟʘʛʘʣʦʤ ʫ 2-ʡ ʛʨʫʧʽ ï 

5,44Ñ0,12 ʙʘʣʽʚ. ʊʨʝʪʶ ʢʣʽʥʽʯʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ ʧʘʮʽ-

ʻʥʪʢʠ ʟ ʙʝʟʙʦʣʴʦʚʠʤ ʧʝʨʝʙʽʛʦʤ (ɺɸʐ 2,32Ñ0,16 ʙʘ-

ʣʽʚ) ɻɽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʝʡʦʤʽʦʤʦʶ ʤʘʪʢʠ, ʛʽʧʝʨʧʣʘ-

ʟʽʻʶ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʍʉʆ ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ [2,3,5] ʢʣʘ-

ʩʠʬʽʢʫʶʪʴ ɻɽ ʥʝ ʷʢ ʤʽʩʮʝʚʠʡ ʧʨʦʮʝʩ, ʘ ʷʢ ʩʠʩʪʝʤʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʣʽʦ-

ʨʛʘʥʥʽ ʧʦʨʫʰʝʥʥʷ ʽ ʩʠʥʜʨʦʤ ʚʟʘʻʤʥʦʛʦ ʦʙʪʷʞʝʥʥʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʠ ʧʨʠʜʽʣʷʣʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʝʨʝ-

ʥʝʩʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʫ ʜʠʪʠʥʩʪʚʽ, ʦʧʝʨʘʪʠʚʥʠʤ 

ʚʪʨʫʯʘʥʥʷʤ ʥʘ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʫ ʽ ʩʫʧʫʪʥʽʤ ʝʢʩ-

ʪʨʘʛʝʥʽʪʘʣʴʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ.  

ʉʝʨʝʜ ʧʝʨʝʥʝʩʝʥʠʭ ʽʥʬʝʢʮʽʡ, ʱʦʜʦ ʆʈɺɯ ʥʝ ʤʘʻ 

ʧʝʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʜʠʪʷʯʽ ʽʥʬʝʢʮʽʾ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʞʽʥʢʘʤʠ ʟ ʪʨʠʚʘʣʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜ-

ʨʦʤʦʤ ʚ 1-ʙ ʪʘ 2-ʙ ʧʽʜʛʨʫʧʘʭ (ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ 3-ʶ 

ʛʨʫʧʦʶ). ɯʩʥʫʻ ʪʦʯʢʘ ʟʦʨʫ [1], ʱʦ ʩʘʤʝ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʽ-

ʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ "ʥʘʜʙʫʜʦʚʘ" 

ʜʽʻʥʮʝʬʘʣʴʥʠʭ ʩʪʘʪʝʚʠʭ ʩʪʨʫʢʪʫʨ, ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʩʠʥʭ-

ʨʦʥʽʟʘʮʽʷ ʟʚ'ʷʟʢʽʚ ʢʦʨʠ ʪʘ ʧʽʜʢʦʨʢʠ , ʱʦ ʨʝʛʫʣʶʪʴ ʪʘ ʚʠ-

ʢʦʥʫʶʪʴ ʧʝʚʥʽ ʧʽʜʨʦʟʜʽʣʠ ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ. ɯʥʬʝʢʮʽʡʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʘ ʚʽʨʫʩʥʦʾ ʝʪʽʦʣʦʛʽʾ, ʱʦ 

ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʜʠʪʷʯʦʤʫ ʽ ʧʫʙʝʨʪʘʪʥʦʤʫ ʚʽʮʽ ʚʠʢʣʠʢʘ-

ʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʨʠ-

ʚʘʣʠʡ ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ɻɽ ʟ ʚʠʨʘʞʝʥʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ, ʧʦʨʫʰʝʥʥʷʤ 

ʤʝʥʩʪʨʫʘʣʴʥʦʾ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ  ʬʫʥʢʮʽʾ [1].  

ʋ ʙʽʣʴʰ ʧʦʣʦʚʠʥʠ ʞʽʥʦʢ ʫʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ 

ʥʘʷʚʥʽ ʚ ʘʥʘʤʥʝʟʽ ʽʥʬʝʢʮʽʾ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤ 

ʰʣʷʭʦʤ. ɼʦʩʪʦʚʽʨʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʩʧʦʩʪʝ-

ʨʽʛʘʶʪʴʩʷ ʟʘ ʭʣʘʤʽʜʽʦʟʦʤ, ʪʨʠʭʦʤʦʥʽʘʟʦʤ ʪʘ ʢʘʥʜʽʜʦ-

ʟʦʤ, ʜʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʨʦʟʙʽʞʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘ-

ʶʪʴʩʷ ʤʽʞ 3-ʶ ʛʨʫʧʦʶ ʪʘ 2-ʘ ʽ 2-ʙ ʧʽʜʛʨʫʧʘʤʠ ʚʽʜʧʦ-

ʚʽʜʥʦ. ʗʢ ʩʚʽʜʯʠʪʴ ʜʘʥʠʡ ʘʥʘʣʽʟ, ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʾ 

ʥʘʧʨʫʛʠ ʟʘʭʠʩʥʦ-ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʽ ʟʥʠʞʝʥʥʷ ʥʝ-

ʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʽʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʧʘʮʽʻʥʪʢʠ ʮʽʻʾ 

ʛʨʫʧʠ ʙʽʣʴʰʝ ʩʭʠʣʴʥʽ ʜʦ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ[1,2].  
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ɼʦ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʚ ʩʪʘʮʽʦʥʘʨ ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽ-

ʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʦʢ ʤʘʣʠ ʤʽʩʮʝ ʨʽʟʥʽ ʦʧʝʨʘʪʠʚʥʽ 

ʚʪʨʫʯʘʥʥʷ ʥʘ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ (ʥʘ ʤʘʪʮʽ ʽ ʧʨʠʜʘ-

ʪʢʘʭ) ʽ ʧʨʠʯʦʤʫ ʾʭ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʝ (ʨ<0,001) ʫ ʭʚʦʨʠʭ 1-ʘ, 1-ʙ ʪʘ 2-ʘ ʧʽʜʛʨʫʧʠ 

(50,0 %; 60,0 % ʪʘ 70,0 % ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʟ 

ʞʽʥʢʘʤʠ 2-ʙ ʧʽʜʛʨʫʧʠ ʪʘ 3-ʾ ʛʨʫʧʠ (38,1 % ʪʘ 

14,29 %). ʃʘʧʘʨʦʪʦʤʽʶ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 40,0 % ʧʘ-

ʮʽʻʥʪʢʘʤ ʟ ʧʽʜʛʨʫʧʠ 1-ʙ ʪʘ 35,0 % ʟ ʧʽʜʛʨʫʧʠ 2-ʘ, ʱʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʩʫʪʪʻʚʦ ʤʝʥʰʝ (ʨ=0,020) ʧʦʨʽʚʥʷʥʦ ʟ 

1-ʘ, 2-ʙ ʪʘ 3-ʶ ʛʨʫʧʦʶ. 

ʉʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʶ ʟʫʩʪʨʽʯʘʚʩʷ 

ʫ ʧʦʣʦʚʠʥʠ ʞʽʥʦʢ ʟ 1-ʙ ʛʨʫʧʠ ʫ ʪʨʝʪʠʥʠ ʟ 1-ʘ ʧʽʜʛ-

ʨʫʧʠ (37,5 %) ʪʘ 2-ʘ ʧʽʜʛʨʫʧʠ (35,0 %). ʋ 3-ʡ ʛʨʫʧʽ 

ʩʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ʙʫʚ ʚʠʷʚʣʝʥ ʣʠʰʝ ʫ 1 ʞʽʥʢʠ 

(2,86 %), ʱʦ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʪʦʯʮʽ ʟʦʨʫ ʙʘʛʘʪʴʦʭ ʜʦ-

ʩʣʽʜʥʠʢʽʚ ʧʨʦ ʥʦʮʠʮʝʧʪʠʚʥʫ ʨʦʣʴ ʩʧʘʡʢʦʚʦʛʦ ʧʨʦ-

ʮʝʩʫ [8,22]. 

ɿʘ ʯʘʩʪʦʪʦʶ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʷʢʘ 

ʤʘʣʘ ʤʽʩʮʝ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽ-

ʻʥʪʢʘʤʠ 3-ʾ ʛʨʫʧʠ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ (ʨ<0,05) 

ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ (ʐʂʊ) 1-ʙ ʛʨʫʧʠ (75 % (95 % ɼɯ 53,13 - 

88,81) ʧʦʨʽʚʥʷʥʦ ʟ 37,14 % (95 % ɼɯ 23,17 - 53,66)); 

ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʫ 1-ʘ, 1-ʙ ʪʘ 2-ʙ ʧʽʜʛʨʫʧʘʭ, ʩʫ-

ʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ 1-ʙ ʪʘ 2-ʙ ʧʽʜʛʨʫʧʘʭ. ɿʘʣʽʟʦ-

ʜʝʬʽʮʠʪʥʽ ʩʪʘʥʠ, ʷʢ ʥʘʩʣʽʜʦʢ ɸʄʂ, ʟʫʩʪʨʽʯʘʣʘʩʴ ʫ 

ʞʽʥʦʢ ʟ 1-ʘ ʪʘ 1-ʙ ʧʽʜʛʨʫʧ, ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷ - ʫ 1-ʙ ʛʨʫʧʽ.  

ʋ 1-ʘ ʪʘ 1-ʙ ʧʽʜʛʨʫʧʘʭ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ï 

58,33 % (95 % ɼɯ 38,83 - 75,53) ʪʘ 75,0 % (95 % ɼɯ 

53,13 - 88,81) ʚʽʜʧʦʚʽʜʥʦ; ʪʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ ʫ ʧʽʜʛ-

ʨʫʧʽ 2-ʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʾ ʫ ʧʽʜʛʨʫʧʽ 2-ʙ, ʜʝ ʚʠʩʦʢʘ 

ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ï 61,9 % 

(95 % ɼɯ 40,88 - 79,25). 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʦʾ ʧʦʰʠʨʝʥʦ-

ʩʪʽ ʩʝʨʝʜ ʧʘʮʽʻʥʪʦʢ ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧ ʟʘʭʚʦʨʶʚʘʥʴ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʐʂʊ (ʭʨʦʥʽʯʥʠʡ ʛʘʩ-

ʪʨʠʪ, ʭʦʣʝʮʠʩʪʽʪ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʩʠʥ-

ʜʨʦʤ ʧʦʜʨʘʟʥʝʥʦʛʦ ʢʠʰʝʯʥʠʢʘ(ʉʇʂ)). ʍʨʦʥʽʯʥʠʡ 

ʛʘʩʪʨʠʪ ʟʫʩʪʨʽʯʘʚʩʷ ʫ ʧʦʣʦʚʠʥʠ ʞʽʥʦʢ 1-ʘ ʛʨʫʧʠ ʽ ʪʘ 

ʫ 60% ʧʘʮʠʻʥʪʦʢ 1-ʙ ʛʨʫʧʠ, ʛʝʧʘʪʦʭʦʣʝʮʠʩʪʠʪ ʫ 

35,7% ʽ ʚʽʜʧʦʚʽʜʥʦ ʫ 46,6%, ʉʇʂ, ʟʘʢʨʝʧʠ, ʧʨʦʥʦʩʠ 

ʫ 14,2% ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʫ 26,7% ʧʘʮʽʻʥʪʦʢ, ʱʦ ʫʟʛʦ-

ʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [23]. ɺʠʨʘʞʝ-

ʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʐʂʊ ʧʝʨʝʚʠʱʫʚʘʣʘ ʪʘʢʫ ʫ ʧʘʮʽ-

ʻʥʪʦʢ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʫ ʟʚ'ʷʟʢʫ ʟ ʪʨʠʚʘʣʠʤ ʧʨʠ-

ʡʦʤʦʤ ʥʝ ʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, 

ʛʦʨʤʦʥʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʟʥʘʯʘ-

ʣʠʩʷ ʯʘʩʪʽ ʟʘʛʦʩʪʨʝʥʥʷ ʛʘʩʪʨʠʪʫ, ʛʝʧʘʪʦʭʦʣʝʮʠʩʪʠʪʘ 

ʽ ʉʇʂ. ɿʘʟʥʘʯʝʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʩʠʣʶʶʪʴ ʧʦʨʫ-

ʰʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ, ʤʝʪʘʙʦʣʽʟʤ ʩʪʝʨʦʾʜʥʠʭ ʛʦ-

ʨʤʦʥʽʚ, ʽʤʫʥʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʪʘ ʩʪʚʦʨʶʶʪʴ ʥʝʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʦʜʥʽʻʾ ʟ ʧʨʦʚʽʜʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ, ʫ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʭʚʦʨʠʭ ʟ ʛʝʥʽʪʘ-

ʣʴʥʠʤ ʝʥʜʦʤʝʪʨʽʦʟʦʤ ʪʘ ɼɻɿ [5,7].  

ʅʘʩʪʫʧʥʦʶ ʟʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ, ʚ ʙʦʣʴʦ-

ʚʠʭ ʛʨʫʧʘʭ 1-ʘ ʪʘ 1-ʙ ʚʽʜʟʥʘʯʝʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʯʦ-

ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ, 37,7% ʠ 35% ʚʽʜʧʦʚʽʜʥʦ, ʟ ʧʨʦ-

ʷʚʘʤʠ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʮʠʩʪʠʪʫ. ʂʦʤʦʨʙʠʜʥʽʩʪʴ 

ɻʕ ʪʘ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʮʠʩʪʠʪʫ ʩʝʨʝʜ ʧʘʮʽʻʥʪʦʢ ʟ 

ʩʠʤʧʪʦʤʘʤʠ ʪʘʟʦʚʦʾ ʙʦʣʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ, ʱʦ ʪʨʘʢʪʫʶʪʴ ʜʘʥʫ ʪʝʥʜʝʥʮʽʶ ʩʧʽʣʴ-

ʥʽʩʪʶ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʙʦʣʴʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘ ʪʘʢʦʞ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʘʬʝʨʝʥʪʥʫ ʽ ʝʬʝʨʝʥʪʥʫ ʽʥʥʝʨʚʘʮʽʶ, 

ʢʨʦʚʦʦʙʽʛ, ʤ'ʷʟʦʚʦ-ʟʚ'ʷʟʢʦʚʠʡ ʘʧʘʨʘʪ[14]. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʫʨʘʞʝʥʥʷ ʦʜʥʦʛʦ ʦʨʛʘʥʫ ʯʘʩʪʦ ʟʘʣʫʯʘʻ ʜʦ ʧʘ-

ʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽʥʰʽ[17]. ʇʦʚ'ʷʟʘʥʦ ʮʝ ʟ ʬʝʥʦ-

ʤʝʥʦʤ ʪʘʢ ʟʚʘʥʦʾ ʧʝʨʝʭʨʝʩʥʦʾ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ. ʇʘʪʦ-

ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʜʥʦʤʫ ʦʨʛʘʥʽ ʤʦʞʫʪʴ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʫʥʢʮʽʶ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʚʥʘ-

ʩʣʽʜʦʢ ʩʢʣʘʜʥʠʭ ʧʝʨʝʭʨʝʩʥʠʭ ʚʠʩʮʝʨʦ-ʚʠʩʮʝʨʘʣʴ-

ʥʳʭ ʚʟʘʻʤʦʜʽʡ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʦʚʠʭ ʰʣʷʭʽʚ 

[18,21,20]. 

ʇʨʠ ʦʮʽʥʮʽ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʞʽʥʢʦʢ ʟʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʚʠʨʘʭʦʚʫʚʘʣʠʩʷ ʦʩʥʦ-

ʚʥʽ ʧʦʢʘʟʥʠʢʠ: ʽʥʜʝʢʩ ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʜʝʩʢʨʠʧ-

ʪʦʨʽʚ (ɯʂɺɼ) (ʩʫʤʘ ʦʙʨʘʥʠʭ ʩʣʽʚ), ʨʘʥʛʦʚʠʡ ʽʥʜʝʢʩ 

ʙʦʣʶ (ʈɯɹ) (ʩʫʤʘ ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ ʜʝʩʢʨʠʧʪʦʨʽʚ 

ʫ ʩʫʙʢʣʘʩʘʭ), ʩʝʥʩʦʨʥʠʡ ɯʂɺɼ, ʘʬʝʢʪʠʚʥʠʡ (ʝʤʦ-

ʮʽʡʥʠʡ) ɯʂɺɼ ʪʘ ʦʮʽʥʢʘ ʩʠʣʠ ʙʦʣʶ.  

ʅʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʩʠʣʠ ʙʦʣʶ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 1-

ʙ ʧʽʜʛʨʫʧʽ ï 2,45Ñ0,17 (0,76), ʥʘʡʤʝʥʰʠʡ ʫ 2-ʘ ï 

1,65Ñ0,17 (0,75), ʱʦ ʚʠʣʠʚʘʻʪʴʩʷ ʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘ-

ʯʫʱʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʧʽʜʛʨʫʧʘʤʠ (ʨ=0,001). 

ʈʘʥʛʦʚʠʡ ʽʥʜʝʢʩ ʙʦʣʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

19,35Ñ1,75 (7,82) ʙʘʣʽʚ ʫ 1-ʙ ʧʽʜʛʨʫʧʽ ʜʦ 11,29Ñ0,88 

(4,04) ʫ 2-ʙ. ɯʥʜʝʢʩ ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 9,65Ñ0,62 (2,76) ʫ 1-ʙ ʧʽʜʛʨʫʧʽ ʜʦ 

6,33Ñ0,35 (1,59) ʫ 2-ʙ. ʊʘʢʘ ʞ ʩʘʤʘ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ 

ʟʨʦʩʪʘʥʥʷ ɯʂɺɼ ʚʽʜ 1-ʘ ʜʦ 1-ʙ ʧʽʜʛʨʫʧʠ ʟ ʧʦʜʘʣʴ-

ʰʠʤ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʫ 2-ʘ ʪʘ 2-ʙ ʧʽʜʛʨʫʧʘʭ 

ʟʘʬʽʢʩʦʚʘʥʘ ʜʣʷ ʩʝʥʩʦʨʥʦʛʦ ʽ ʘʬʝʢʪʠʚʥʦʛʦ ʽʥʜʝʢʩ 

ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ (ʨʠʩ. 1). 
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ɯʂɺɼ:   F(3;81) = 9,6938; p = 0,00002

ʉʝʥʩʦʨʥʠʡ ɯʂɺɼ:   F(3;81) = 6,4092; p = 0,0006

ɸʬʝʢʪʠʚʥʠʡ ɯʂɺɼ:   F(3;79) = 7,6609; p = 0,0001

 ɯʂɺɼ

 ʉʝʥʩʦʨʥʠʡ ɯʂɺɼ

 ɸʬʝʢʪʠʚʥʠʡ ɯʂɺɼ  
ʈʠʩ. 1. ʉʝʨʝʜʥʽ ʨʽʚʥʽ ɯʂɺɼ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ (ʢʚʘʜʨʘʪ - ʩʝʨʝʜʥʷ 

ʘʨʠʬʤʝʪʠʯʥʘ, ʷʱʠʢ - ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ, ʧʣʝʯʽ ï 95 % ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ɼɯ) 

 

ʇʨʠʤʽʪʢʘ. ʨʦʟʙʽʞʥʦʩʪʽ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩ-

ʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA, F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

ɼʘʥʽ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʄʘʢ-ɻʽʣʣʘ ʜʘʣʠ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʫ, ʘʣʝ ʡ ʷʢʽʩʥʫ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʫ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ʊʘʢ ʫ ʧʽʜʛʨʫʧʘʭ 1-ʘ ʪʘ 

2-ʙ ʧʝʨʝʚʘʞʘʻ ʧʦʤʽʨʥʠʡ ʨʽʚʝʥʴ ʩʠʣʠ ʙʦʣʶ (79,17 % 

ʪʘ 76,19 % ʚʽʜʧʦʚʽʜʥʦ), ʫ ʧʽʜʛʨʫʧʽ 2-ʘ ï ʩʣʘʙʢʠʡ 

(50,0 %), ʫ 1-ʙ ï ʩʠʣʴʥʠʡ (60,0 %). 

ɼʣʷ ʦʧʠʩʫ ʩʠʣʴʥʠʭ ʙʦʣʽʚ ʧʘʮʽʻʥʪʢʠ 1-ʙ ʛʨʫʧʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʽʜʟʥʘʯʝʥʽ 

cʢʘʨʛʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʧʘʣʴʥʦʛʦ ʙʦʣʶ: ʥʠʶʯʠʡ, 

ʪʷʛʥʫʯʠʡ ʙʽʣʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 100% ʧʘʮʽʻʥʪʦʢ, ʪʫ-

ʧʠʡ, ʨʦʟʧʠʨʘʣʠʡ ʙʽʣʴ, ʙʝʟ ʯʽʪʢʠʭ ʤʝʞ ʣʦʢʘʣʽʟʘʮʽʾ ʽʩ-

ʥʫʚʘʚ ʫ 86% ʧʘʮʽʻʥʪʦʢ. ʇʦʜʽʙʥʽ ʩʠʤʧʪʦʤʳ ʦʙʫʤʦʚ-

ʣʝʥʽ ʘʢʪʠʚʘʮʠʻʶ ʚʽʩʮʝʨʘʣʴʥʠʭ ʘʬʝʨʝʥʪʽʚ ʪʘ ʘʩʦʮʽʶ-

ʶʪʴʩʷ ʟ ʥʦʮʠʮʝʧʪʠʚʥʠʤ ʙʦʣʝʤ (Cheong, 2006; 

Graziottin,2013; Stratton et. al., 2015).  

ʆʮʽʥʢʘ ʙʦʣʶ ʟʘ ɺɸʐ ʢʦʨʝʣʶʻ ʟ ʦʮʽʥʢʘʤʠ 

ʙʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʧʨʷʤʠʤ ʟʚôʷʟ-

ʢʦʤ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ 

ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʟʘ ɺɸʐ ʪʘ ʩʠʣʦʶ ʙʦʣʶ ï r=0,33 

(p=0,002); ɯʂɺɼ ï r=0,54 (p<0,001); ʩʝʥʩʦʨʥʠʤ 

ɯʂɺɼ ï r=0,48 (p<0,001); ʘʬʝʢʪʠʚʥʠʤ ɯʂɺɼ ï r=0,41 

(p<0,001). ʆʪʞʝ, ʙʽʣʴʰʽ ʙʘʣʠ ʟʘ ɺɸʐ ʧʦʚôʷʟʘʥʽ ʟ 

ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʦʮʽʥʢʘʤʠ ʙʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ 

ʄʘʢ-ɻʽʣʣʘ (ʨʠʩ.2). 

 

 
ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʩʠʣʠ ʙʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ (%) 
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ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʦʮʽʥʦʢ 

ʙʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʟ ʪʨʠʚʘʣʽʩʪʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʩʘʤʝ ï ʩʠʣʠ ʙʦʣʶ (r=0,29; p=0,008) 

ʪʘ ɯʂɺɼ (r=0,27; p=0,015).  

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʨʝʘʢʪʠʚʥʦʾ ʽ ʦʩʦʙʠʩʪʽʩʪʦʾ ʪʨʠ-

ʚʦʞʥʦʩʪʽ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʞʽʥʦʢ ʟʘ 

ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ. ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʜʘʥʠʭ (ʪʘʙʣ. 2), 40 % ʧʘʮʽʻʥʪʦʢ ʧʽʜʛʨʫʧʠ 1-ʙ ʪʘ 

8,33 % ʟ ʧʽʜʛʨʫʧʠ 1-ʘ ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʦʙʠʩ-

ʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ, ʨʝʰʪʘ 

ï ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ, ʥʠʟʴʢʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʮʠʭ ʧʽʜʛ-

ʨʫʧʘʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ʈʽʚʝʥʴ ʧʘʮʽʻʥʪʦʢ ʟʘ ʨʽʚʥʝʤ 

ʪʨʠʚʦʞʥʦʩʪʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ<0,001) ʫ 1 ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʦ ʟ 2-ʶ ʪʘ 3-ʶ. 

ʊʘʙʣʠʮʷ 2 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ 

ʇʦʢʘʟʥʠʢʠ 

1 ʛʨʫʧʘ (n=44) 2 ʛʨʫʧʘ (n=41) 
3 ʛʨʫʧʘ 

(n=35) 
ʨ 1-a 

(n=24) 

1-ʙ 

(n=20) 

2-a 

(n=20) 

2-ʙ 

(n=21) 

ʉʝʨʝʜʥʽʡ ʙʘʣ, 

ʄÑm (SD) 

15,71Ñ 

0,8 

(3,91)# 

15,9Ñ 

1,55 

(6,94)# 

9,2Ñ 

0,85 

(3,82) 

9,62Ñ 

0,83 

(3,79) 

6,48Ñ 

0,48 

(2,6) 
<0,001# 

ʈʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ, n (%) 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

(0-6 ʙʘʣʽʚ) 
0 (0) 0 (0) 

2  

(10,0)*  

2  

(9,52)*  

16  

(45,71) 
<0,001* 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

(ʚʽʜ 6 ʜʦ 20 ʙʘʣʽʚ) 

22 

(91,67)*  

12 

(60,0) 

18 

(90,0)*  

19 

(90,48)*  

19 

(54,29) 
<0,001* 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

(ʙʽʣʴʰʝ 20 ʙʘʣʽʚ), 

2 

(8,33) 

8 

(40,0)*  
0 (0) 0 (0) 0 (0) <0,001* 

ʇʨʠʤʽʪʢʠ. ʨ # ï ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1-ʾ ʪʘ 2-ʾ ʛʨʫʧʠ ʪʘ 3-ʶ ʛʨʫʧʦʶ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ 

ʘʥʘʣʽʟʦʤ ANOVA: 
# ï ʨ<0,001 ʧʦʨʽʚʥʷʥʦ ʟ 3-ʶ ʛʨʫʧʦʶ; 

ʨ * ï ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1-ʾ ʪʘ 2-ʾ ʛʨʫʧʠ ʪʘ 3-ʶ ʛʨʫʧʦʶ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ2 ʇʽʨʩʦʥʘ: 

* ï ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ 3-ʶ ʛʨʫʧʦʶ 

 

ʋ 2-ʡ ʪʘ 3-ʡ ʛʨʫʧʽ ʧʝʨʝʚʘʞʘʶʯʘ ʙʽʣʴʰʽʩʪʴ ʦʙʩ-

ʪʝʞʝʥʠʭ ʤʘʣʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ, ʫ 3-ʡ 

ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ (45,71 %) ï ʥʠʟʴʢʠʡ.  

ɺʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʝʨʝʜ-

ʥʽʤʠ ʙʘʣʘʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦ-

ʩʪʽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ 1-ʘ ʪʘ 1-ʙ ʧʽʜʛʨʫʧʠ ʧʦʨʽʚ-

ʥʷʥʦ ʟ ʛʨʫʧʦʶ ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,001). ʅʘʡʚʠʱʠʡ ʨʽ-

ʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʪʨʠʚʘʣʽʩʪʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʝ 6 ʨʦʢʽʚ ʪʘ ʙʦ-

ʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ ʟʘ ɺɸʐ 7 ï 10 ʙʘʣʽʚ (ʧʦʢʘʟʥʠʢ 

ʫ 1-ʙ ʛʨʫʧʽ ï 15,9Ñ1,55 (6,94)). ɺʠ̫ ʚʣʝʥʦ ʪʘʢʦʞ ʚʳ-

ʩʦʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ (R=0,65) ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʦʤ ʦʩʦʙʠʩʪʽʩʪʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʽ ʽʥʜʝʢʩʦʤ ʙʦʣʶ. ʎʝ, 

ʤʘʙʫʪʴ, ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʠʨʘʞʝʥʽʩʪʴ ʪʨʠʚʦʞ-

ʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʝʤʦʮʽʡʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ ʙʦʣʶ 

ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʷʢʽʩʪʴ ʙʦʣʴ-

ʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʪʘ ʤʦʞʝ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʧʩʠ-

ʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʦʣʶ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʪʨʠʚʘ-

ʣʠʤ ʉʍʊɹ (ʨʠʩ.3) 

 
ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ ʟʘ ʨʽʚʥʝʤ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. 

ʊʝʡʣʦʨʘ (%) 

 

ɺʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʜʝʧʨʝʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʩʝʨʝʜ-

ʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʟʥʦʩʪʽ (ʨʠʩ. 4) ʫ ʪʨʝʪʠʥʠ 

(31,82 %) ʧʘʮʽʻʥʪʦʢ 1-ʦʾ ʛʨʫʧʠ, ʫ 9,97 % ʟ ʜʨʫʛʦʾ ʽ 

ʪʽʣʴʢʠ ʫ 2,86 % ʞʽʥʦʢ ʟ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,001). 
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ʈʠʩ. 4. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ ʟʘ ʨʽʚʥʝʤ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ (%) 

 

ʗʢ ʨʽʚʝʥʴ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ, ʪʘʢ ʽ ʨʽʚʝʥʴ 

ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʪʨʠʚʘʣʽʩʪʶ ʪʘ ʨʝʮʠʜʠʚʘʤʠ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷ, ʧʨʷʤʠʤ ʟʚôʷʟʢʦʤ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r=0,35; 

ʨ=0,001 ʪʘ r=0,28; ʨ=0,003 ʚʽʜʧʦʚʽʜʥʦ) ï ʯʠʤ ʜʦʚʰʝ 

ʪʨʠʚʘʻ ʉʍʊɹ, ʪʠʤ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʥʝʧʩʠʭʦʪʠʯʥʽ 

ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ. 

ɺʠʨʘʟʥʽʩʪʴ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʪʝʞ ʢʦʨʝʣʶʻ 

ʧʨʷʤʠʤ ʟʚôʷʟʢʦʤ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʨʽʚʥʝʤ ʦʩʦʙʠʩʪʽ-

ʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʜʝʧʨʝʩʽʾ, ʥʘʡʚʠʱʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟ ʦʮʽʥʢʦʶ ʙʦʣʶ ʟʘ ɺɸʐ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʘʩʪʦʪʘ çʚʽʩʮʝʨʘʣʴʥʦʛʦ ʩʠʥʜ-

ʨʦʤʫè ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘʛʘʣʦʤ ʫ 22,5 % (95 % ɼɯ 

15,95 - 30,76) ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ (ʪʘʙʣ. 3). 

 ʊʘʙʣʠʮʷ 3 

ʏʘʩʪʦʪʘ çʚʽʩʮʝʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʫè ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ  

ɻʨʫʧʘ/ 

ʧʽʜʛʨʫʧʘ 
ʂʽʣʴʢʽʩʪʴ, n % 95 % ɼɯ ʨ* 

1-a (n=24) 9 37,5 21,16 - 57,29 p1ʘ-1ʙ=0,004 

p1ʘ-2ʘ=0,007 

p1ʙ-2ʙ<0,001 

p2ʘ-2ʙ=0,980  

p1ʘ-2ʙ=0,023 p1ʙ-

2ʘ<0,001 

p1-2<0,001 

p1ʘ-3<0,001 

p1ʙ-3<0,001 

p1-3<0,001 

p2ʘ-3=0,995 

p2-3=0,937 

1-ʙ (n=20) 17 85,0 63,96 - 94,76 

1 ʛʨʫʧʘ (n=44) 26 59,09 44,41 - 72,31 

2-a (n=20) 0 0 0 - 16,11 

2-ʙ (n=21) 1 4,76 0,85 - 22,67 

2 ʛʨʫʧʘ (n=41) 1 2,44 0,43 - 12,6 

3 ʛʨʫʧʘ (n=35) 0 0 0 - 9,89 

ɿʘʛʘʣʦʤ (n=120) 27 22,5 15,95 - 30,76 

ʇʨʠʤʽʪʢʘ. ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ2 ʇʽʨʩʦʥʘ ʟ ʧʦʧʨʘʚʢʦʶ ʁʝʡʪʩʘ 

 

ɺʉ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʚʩʷ ʫ ʭʚʦʨʠʭ 1-ʾ ʛʨʫʧʠ ï 

59,09 % (95 % ɼɯ 44,41 - 72,31), ʟ ʧʨʦʷʚʘʤʠ ʪʨʠʚʘ-

ʣʦʛʦ ʙʦʣʴʦʚʦʛʦ ʘʥʘʤʥʝʟʫ  ̔ ʚʠʨʘʞʝʥʦʛʦ ʙʦʣʴʦ-

ʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʧʦʨʽʚʥʷʥʦ ʟ 2-ʶ ʛʨʫʧʦʶ ï 2,44 % 

(95 % ɼɯ 44,41 - 72,31). ʄʽʞ 1-ʶ ʪʘ 2-ʶ ʛʨʫʧʘʤʠ ʚʠ-

ʟʥʘʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʨʦʟʙʽʞʥʦʩʪʽ ʟʘ ʡʦʛʦ 

ʥʘʷʚʥʽʩʪʶ (p<0,001). ʋ 3-ʡ ʛʨʫʧʽ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ 

çʚʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤè ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʅʘʡʯʘ-

ʩʪʽʰʝ ʩʠʥʜʨʦʤ ʚʠʷʚʣʷʚʩʷ ʫ 1-ʙ ʧʽʜʛʨʫʧʽ ï 85,0 % (95 

% ɼɯ 63,96 - 94,76), ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʝ (p=0,004) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʘ ʧʽʜʛʨʫʧʦʶ ï 37,5 % 

(95 % ɼɯ 21,16 - 57,29). ɺʠʟʥʘʯʝʥʦ, ʱʦ çʚʽʩʮʝʨʘʣʴ-

ʥʠʡ ʩʠʥʜʨʦʤè ʢʦʨʝʣʶʻ ʟ ʪʘʢʦʶ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ, ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʐʂʊ (ɟ=0,33; 

ʨ<0,001), ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ (ɟ=0,26; ʨ=0,004) ʪʘ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʠʤʠ ʩʪʘʥʘʤʠ ʚʥʘʩʣʽʜʦʢ ɸʄʂ 

(ɟ=0,29; ʨ=0,001). 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʢʦʨʝʣʷ-

ʮʽʡʥʠʡ ʟʚôʷʟʦʢ ɺʉ ʟ ʪʨʠʚʘʣʽʩʪʶ ʍʊɹ (ɟ=0,35; 

ʨ<0,001) ʪʘ ʩʠʣʦʶ ʙʦʣʶ ʟʘ ɺɸʐ (ɟ=0,63; ʨ<0,001), 
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