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Abstract: Public spaces play a great role in cities, the development and the identity 

formation of a society and of a place, but in post-war housing areas, criticisms raised about 

the deadness of these spaces which struggle in fulfilling these important roles. This paper 

explores the previous statement and demonstrates how environmental and social conditions 
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understanding the need of public spaces, and how can it take part in the recreation of social 

interactions and influence the general perception about such areas, and their importance in 

such processes. 
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Introduction  

Public spaces are the lungs of cities, where people meet, exchange, and go 

through, i.e. where cities come to life. They are an integral part of the urban identity, 

and changing a city and its social reality includes a change of space, and especially of 

public spaces. This is especially relevant when designing neighborhoods such as 

post-war housing areas, where public spaces could serve as motors for changes. Such 

changes could occur through public spaces that can then be considered as ótoolsô for 

planners to bring those post-war neighborhoods óback to lifeô. However, to make 

changes, one should first understand the current situation and how do public spaces in 

post-war housing areas really work [1]. Cities, people, and climates are intrinsically 

related. All three influence one another creating multiple distinctive situations of ur-

ban life, and shape its identity [3]. The Syrian ongoing conflict has displaced almost 

five million Syrian people, and the infrastructure of public and private spaces and 

schools is severely damaged, and will either need reconstruction or rehabilitation in 

order to restore their functionality [5]. 

The concept of public spaces 
Brief history 

The first public space in history probably was the Greek Agora, which was at the 

heart of civilized urban life. Public spaces had a more political dimension in the Ro-

man era when they were considered as the places where power is represented. At the 

Renaissance, they became a territory for sociability open to elitist citizens, exiting the 

family and intimate friendôs sphere toward diversity. Later, in the middle of the 1960s, 

cities in Europe needed revitalization; that is, ñpromotion of active involvement of 

large sections of the population in the urban cultureò, and ñcreation of new opportunity 

for personal developmentò, in opposition to the ñdeathly dullness of the new urban en-

vironmentsò designed few years before [1]. In Arabic cities, the mosque played the 
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main role in urban life of city fabric, narrow streets that lead to the main square 

where people gather was an old form of public spaces. The courtyard of the Arabic 

house formed a small garden inside the house which caused the lack of public parks 

expect a number of gardens in the countryside outside the city [2]. 

Nowadays, several activities may occur in physical public spaces. They can 

simultaneously or separately be places where people pass through, loaf around, 

where people stop, where people meet. People can work, shop, rest, play. People 

can sit, observe, converse, greet etc [1]. 

Postwar housing and public spaces 

After end of the second world-war, there was a large and quickly growing need 

for new housing, and in the same time, post-war era saw the peak of functionalism 

planning, when architects and planners convinced by the ñnecessity of a ómodernô 

and ófunctionalô cityò believed they could ñimprove lives of citizens through radical 

changes to the built environmentò and ñconstruct a new and egalitarian society with 

dramatically improved housing and environmental conditions for the working classò, 

following modernismôs principles [1]. 

Public spaces were not a priority in the conception and design of post-war 

housing areas. that this is firstly due to the process of constructions, in which the 

spaces were just considered as spaces where the construction materials and tools such 

as cranes could fit. Post-war housing areas were a truly revolution in their day in 

terms of urbanity and modernity. Unfortunately, over the years, the accumulation of 

several factors and the changes in societyôs standards dragged them in a vicious spiral 

of decline that led today to isolated, segregated and negatively connoted areas [1].  

Postwar Urban housing and public spaces aspects 

Different parameters can influence urban atmosphere, and aesthetic public 

spaces are not dissociable from the surrounding built environment as one of its prin-

cipal characteristics is to link it together [1]. Moreover, peopleôs actions and perceptions 

are influenced by their built and climatic environments. It  is therefore consistent to 

say that cities are formed by these interrelated elements. Indeed, for public life to hap-

pen, a specific social, built and climatic environment is needed [3].  

Public spaces are of main importance in the formation of society and people, 

especially for children, acting as stages for social and personal development. People 

have to be confronted to others, in their diversity [1]. 

The case study of Karm Shamsham 

The built environment 

Karm Shamsham is a high-density area of Homs city in Syria, with narrow 

streets about 8 meters wide. There are few open public spaces in the neighborhood 

and even fewer green areas. Al-Nour Square is the only open-to-public green park 

within a 500-metre radius, with Al-Ello garden being the closest park, and one foot-

ball playground inside Al-Gassania school [4]. 

The square is divided in two areas: one enclosed green space of approximately 

2,000 m
2
 and surrounded by streets of vehicular traffic that are approximately 8 me-

ters wide (Figure 1). Both areas are divided by a metallic fence and connected by four 

gates located in the middle of each one. 

The distance between the buildings facing the street is 5 meters, and their 
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height varies between 14 and 25 meters. The resulting width-to-height ratio is be-

tween 7:1 and 4:1 [4]. 

The social environment 

Karm Shamsham was the place of living for the rural migrants that settled in 

the cityôs eastern informal areas in the 1970s and the 1980s. These neighborhoods 

have a core role in the cityôs transportation system as they dominate between central 

and new eastern position in a radius urban city form. These eastern neighborhoods 

are mostly dominated by public sector employment, and the area's economic facilities 

are exclusively owned by its residents, and they also have their private investments in 

the area's vibrant markets [5]. 

The climatic environment 

Located at 34Ü latitude, Homs city has a temperate Mediterranean climate char-

acterized by chilly to cold winters and warm, occasionally hot summers.  

In winter, average temperatures are between 2,7 ÁC and 11,6 ÁC; temperatures 

rarely fall below -4 ÁC or rise above 14 ÁC. Snow usually occurs about three or four 

times a year, mostly from December to February. 

Summers are generally hot, with an average maximum temperature of 27 ÁC. 

Spring and autumn are mixed seasons with high variation.  

Wind occurrence happens during the all seasons of the year, especially from 

December to February and late summer months. According to Homsôs meteorological 

office, wind comes predominantly from west and the southwest [6]. 

The high variability of Homsôs weather throughout the year makes the city a 

good laboratory for investigating the relationship between weather and the use of ur-

ban space. 

Conclusion and Discussion 

Public spaces in post-war housing areas are important to help people to choose 

what is appropriate for their area, especially if the area is completely rebuilt, to make 

activities that bring life and increase social relations, make people go out and con-

front to diversity, and to make a first visual impression. 

The lack of gardens, playground, and squares in the neighborhood shows the 

importance that ópublic spacesô can play in the postwar reconstruction. Public spaces 

can be at the center of the strategies to open the area to the surroundings, which is es-

sential to change the perception that people have about these areas, by making people 

come, or making inhabitants leave. 

By studying the different factors of the climatic, built and social environments 

influence should take a major part; planners and designers should work on public 

spaces in post-war housing areas from what they already have, trying to keep the 

main identity of these spaces and design while thinking about the future.  

Considering human needs, by consulting directly the users for instance, human 

dimensions, and provide ñintricacy, joy and visual delightò, for example, through the 

adding of natural elements as emphasize, water, greenery etc. 
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ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʞʠʣʦʡ ʩʨʝʜʳ. ʇʦʠʩʢ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʦʨʦʜʦʚ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʧʦʚʣʝʢ ʫʢʨʫʧʥʝʥʠʝ ʢʚʘʨʪʘʣʘ, ʩʦʟʜʘʥʠʝ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʪʝʦʨʠʡ ʠ ʢʦʥʮʝʧʮʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʦʙʥʘʨʫʞʠʚʘʶʪ ʝʜʠʥʳʝ ʪʝʥʜʝʥʮʠʠ. ɺʦ 

ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʚʘʨʪʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʚʠʜʠʪʩʷ ʩʨʝʜʩʪʚʦʤ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʩ ʯʝʪʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʥʦ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, 

ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʝʨʝʭʦʜ ʦʪ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ ʢ ʢʚʘʨʪʘʣʴʥʦʤʫ ʪʠʧʫ ï ʚʦ-

ʧʨʦʩ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʳʡ ʠ ʦʙʩʫʞʜʘʝʤʳʡ. ʄʠʢʨʦʨʘʡʦʥ ï ʧʦʧʫʣʷʨʥʳʡ ʚ ʩʦʚʝʪ-

ʩʢʦʝ ʚʨʝʤʷ (1960-ʝ) ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʫʩʧʝʰ-

ʥʦ ʜʦʞʠʚʰʠʡ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɸʚʪʦʨʦʤ ʠʜʝʠ ʧʝʨʝʭʦʜʘ ʦʪ çʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡè 

ʟʘʩʪʨʦʡʢʠ ʢʚʘʨʪʘʣʘʤʠ ʢ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ, çʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡè, ʩʯʠʪʘʝʪʩʷ 
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ʰʚʝʡʮʘʨʝʮ ʃʝ ʂʦʨʙʶʟʴʝ. ʀ ʚʦʪ, ʩʧʫʩʪʷ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʶʟʘ, ʥʘ 

ʛʦʨʠʟʦʥʪʝ ʧʦʷʚʣʷʶʪʩʷ ʠʜʝʠ ʚʦʟʚʨʘʪʘ ʢ ʝʚʨʦʧʝʡʩʢʦʤʫ ʪʠʧʫ ʧʣʘʥʠʨʦʚʢʠ. 

ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩ ʫʩʣʦʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʫʣʠʮʳ ï 

ʵʪʦ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʫʞʥʦ, ʯʪʦʙʳ ʟʘʩʪʨʦʡʢʘ ʙʳʣʘ ʥʝ ʚ ʛʣʫʙʠʥʝ 

ʫʣʠʮʳ, ʘ ʰʣʘ ʚʜʦʣʴ ʥʝʸ, ʬʦʨʤʠʨʫʷ ʢʨʘʩʥʫʶ ʣʠʥʠʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʚʘʨ-

ʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʛʦʨʦʜʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʯʸʪʢʦ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʠ ʯʘʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋʣʠʮʘ ï ʦʙʝɦ-

ʩʪʚʝʥʥʦʝ, ʪʦ, ʯʪʦ ʚʥʫʪʨʠ ʢʚʘʨʪʘʣʘ ï ʵʪʦ ʣʠʯʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʞʠʣʴʮʦʚ. ʊʘʢʦʝ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʥʠʛʠʣʠʟʤ ʞʠʣʴʮʦʚ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʚʩʸ, ʯʪʦ ʟʘ ʧʦʨʦʛʦʤ ʠʭ ʢʚʘʨʪʠʨʳ ï ʥʝ ʠʭ ʜʝʣʦ. ʊʘʢʦʝ ʢʘʢ ʨʘʟ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʦ ʚ ʥʘʰʠʭ ʤʠʢʨʦʨʘʡʦʥʘʭ, ʢʦʛʜʘ ʚʨʦʜʝ ʢʘʢ ʜʚʦʨ ï ʪʚʦʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʠ ʜʚʦʨ ʜʣʷ ʪʨʸʭ ʜʨʫʛʠʭ ʜʦʤʦʚ.  

ʇʨʠ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʘʢʪʥʳʤ ʨʘʟʤʝʨʘʤ ʚʥʫʪʨʠʜʚʦ-

ʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʣʫʯʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ 

ʦʙʲʝʢʪʘʤ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝ ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʝʡ. ʋʶʪ-

ʥʳʝ ʥʝʙʦʣʴʰʠʝ ʜʚʦʨʳ ʫ ʢʘʞʜʦʛʦ ʜʦʤʘ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʧʨʠʚʘʪʥʦʩʪʠ ʧʨʠʜʦʤʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦʙʳ ʨʦʜʠʪʝʣʠ ʤʦʛʣʠ ʩʧʦʢʦʡʥʦ 

ʦʪʧʫʩʢʘʪʴ ʩʚʦʠʭ ʜʝʪʝʡ ʛʫʣʷʪʴ, ʥʝ ʪʝʨʷʷ ʠʭ ʠʟ ʟʦʥʳ ʚʠʜʠʤʦʩʪʠ. ʈʘʟʥʠʮʫ ʤʝʞʜʫ 

ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʠ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʘʤʠ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʦʩʣʝʜʠʪʴ ʠ ʥʘ ʧʨʠ-

ʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʢʦʚʦʢ ʚʦ ʜʚʦʨʘʭ. ʇʨʠ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ ʧʦʧʫʣʷʨʥʘ 

ʢʦʥʮʝʧʮʠʷ çʜʚʦʨ ʙʝʟ ʤʘʰʠʥè, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʠ ʨʘʟʤʝʱʘʶʪʩʷ ʣʠʙʦ ʚ ʧʦʜʟʝʤ-

ʥʳʭ, ʣʠʙʦ ʚ ʥʘʟʝʤʥʳʭ ʧʘʨʢʠʥʛʘʭ, ʘ ʜʚʦʨʳ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʰʝ-

ʭʦʜʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʫ çʛʫʤʘʥʠʟʤʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè, ʢʦʪʦʨʳʡ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʞʠʟʥʴ. ʊʘʢʦʝ ʨʝʰʝ-

ʥʠʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ çʉʘ-

ʜʦʚʳʝ ʢʚʘʨʪʘʣʳè ʚ ʍʘʤʦʚʥʠʢʘʭ (ʨʠʩ. 1). 

ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʧʝʰʝʭʦʜʥʦʡ ʟʦʥʦʡ, ʘ ʜʣʷ ʘʚ-

ʪʦʤʦʙʠʣʝʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʪʜʝʣʴʥʳʡ ʟʘʝʟʜ. ʃʠʯʥʳʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʞʠʣʴʮʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʦʩʪʘʚʣʷʪʴ ʚ ʧʦʜʟʝʤʥʳʭ ʧʘʨʢʠʥʛʘʭ, ʦʙʦʨʫ-

ʜʦʚʘʥʥʳʭ ʣʠʬʪʘʤʠ. ɺʝʩʴ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʢʚʘʨʪʘʣʦʚ. 

ʌʘʩʘʜʳ ʟʜʘʥʠʡ ʢʚʘʨʪʘʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʢʨʘʩʥʦʡ ʣʠʥʠʠ ʫʣʠʮʳ, ʦʙʨʘ-

ʟʫʶʪ ʣʠʥʝʡʥʦʝ ʧʝʰʝʭʦʜʥʦʝ ʛʫʤʘʥʠʪʘʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘʧʦʣʥʝʥʥʦʝ ʞʠʟʥʴʶ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʫʩʣʫʛʘʤ ʥʘ 

ʫʨʦʚʥʝ ʮʦʢʦʣʴʥʳʭ, ʧʝʨʚʳʭ, ʘ ʠʥʦʛʜʘ ʠ ʚʪʦʨʳʭ ʵʪʘʞʝʡ ʟʜʘʥʠʡ (ʨʠʩ. 2). 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʧʝʰʝʭʦʜʥʘʷ ʫʣʠʮʘ ʩʦʟʜʘʝʪ ʥʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʚʦ-

ʙʦʜʥʦʛʦ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʣʶʜʝʡ (ʚ ʢʦʬʝʡʥʝ, ʚ ʧʠʚʥʦʤ ʧʘʙʝ, ʢʣʫʙʝ ʧʦ 

ʠʥʪʝʨʝʩʘʤ, ʚ ʚʳʩʪʘʚʦʯʥʦʤ ʟʘʣʝ, ʬʠʪʥʝʩ-ʮʝʥʪʨʝ ʠ ʪ. ʜ.), ʚ ʜʨʫʞʝʣʶʙʥʦʡ ʠ ʦʪʢʨʳ-

ʪʦʡ ʘʪʤʦʩʬʝʨʝ ʢʦʪʦʨʦʛʦ ʨʦʞʜʘʶʪʩʷ ʥʦʚʳʝ ʪʚʦʨʯʝʩʢʠʝ ʠʜʝʠ, ʤʳʩʣʠ, ʥʘʯʠʥʘʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʠʩʢʫʩʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʪ. ʜ. ʏʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ ʥʘ ʫʣʠʮʘʭ, ʯʝʤ 

ʘʢʪʠʚʥʝʝ, ʤʥʦʛʦʦʙʨʘʟʥʝʝ, ʠʥʪʝʨʝʩʥʝʝ ʥʘ ʥʝʡ ʞʠʟʥʴ, ʥʝ ʧʨʝʢʨʘʱʘʶʱʘʷʩʷ ʠ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ, ʪʝʤ ʚʳʰʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʠʞʝ ʫʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʡ ʧʨʝʩʪʫʧʥʦ-

ʩʪʠ. ɸ ʰʠʨʦʢʠʝ ʠ ʫʜʦʙʥʳʝ ʙʝʟʦʧʘʩʥʳʝ ʫʣʠʯʥʳʝ ʪʨʦʪʫʘʨʳ ʩ ʨʘʟʚʠʪʳʤʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘʤʠ, ʚʦʧʨʝʢʠ ʩʣʦʞʠʚʰʝʤʫʩʷ ʩʪʝʨʝʦʪʠʧʫ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʠʛ-

ʨʦʚʳʭ ʠ ʩʶʞʝʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʜʣʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʤʦʣʦʜʝʞʠ, ʢʦʪʦʨʳʭ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʝʪ ʙʫʨʥʘʷ ʞʠʟʥʴ ʫʣʠʮʳ, ʯʝʤ ʠʛʨʘ ʚʦ 
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ʜʚʦʨʝ (ʨʠʩ. 3). ʂʚʘʨʪʘʣʴʥʳʡ ʜʚʦʨ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʤʬʦʨʪ 

ʜʣʷ ʤʦʣʦʜʳʭ ʤʘʤ ʩ ʜʝʪʴʤʠ ʜʦ ʩʝʤʠ ʣʝʪ ʠ ʧʝʥʩʠʦʥʝʨʦʚ. 

 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ çʉʘʜʦʚʳʝ ʢʚʘʨʪʘʣʳè, 

ʨʘʡʦʥ ʍʘʤʦʚʥʠʢʠ, ʛ. ʄʦʩʢʚʘ [1] 

 

 

 
 

ʈʠʩ. 2. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʜʘʥʠʝ ʩ ʞʠʣʳʤʠ ʠ ʥʝʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ 

ʥʘ ʰʦʩʩʝ ʕʥʪʫʟʠʘʩʪʦʚ, ʛ. ʄʦʩʢʚʘ [2] 
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ʈʠʩ. 3. ʇʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʣʠʯʥʳʭ ʪʨʦʪʫʘʨʦʚ [3] 

 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʣʦʪʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʥʦʚʳʭ ʠ ʩʪʘʨʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʳʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʞʠʣʦʡ 

ʩʨʝʜʳ, ʩʦʭʨʘʥʝʥʠʝ ʩʣʦʞʠʚʰʝʡʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ ï 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʣʦʪʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡ-

ʢʠ ʚ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʦʚ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʦʚ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ, ʩʦʟʜʘʥʠʷ ʚ ʥʠʭ ʢʦʤ-

ʬʦʨʪʥʦʡ ʞʠʣʦʡ ʩʨʝʜʳ ʦʙʫʩʣʦʚʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʩʦʢʦʧʣʦʪʥʦʡ ʤʘʣʦʵʪʘʞ-

ʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

ɺ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʈʦʩʩʠʠ ʤʘʣʦʵʪʘʞʥʘʷ ʟʘʩʪʨʦʡʢʘ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʋʨʙʘʥʠʟʠ-

ʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʩ ʠʭ ʧʨʦʙʣʝʤʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʜʝʬʠʮʠʪʦʤ 

ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʟʘʩʪʨʦʡʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʠʧʘ ï ʧʦ-

ʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. 

ɺ ʧʦʣʴʟʫ ʨʘʟʤʝʱʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ ʛʦʚʦʨʠʪ 

ʩʣʝʜʫʶʱʝʝ: 

- ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʳʩʪʫʧʘʶʪ ʬʨʦʥʪʘʣʴʥʳʝ ʫʣʠʮʳ; 

- ʧʝʨʚʳʝ ʵʪʘʞʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʫʣʠʮ ʜʦʤʦʚ ʫʜʦʙʥʦ ʦʙʦʨʫʜʦʚʘʪʴ 

ʧʦʜ ʤʘʛʘʟʠʥʳ ʠ ʢʘʬʝ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʣʦʛʠʩʪʠʢʫ ʣʝʛʯʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʧʨʷʤʦʡ 
ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ; 

- ʜʚʦʨʳ ʜʦʤʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʩʢʨʳʪʳ ʦʪ ʦʩʥʦʚʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʟʦʧʘʩʥʦʝ ʤʝʩʪʦ ʜʣʷ ʧʨʦʛʫʣʦʢ ʩ ʜʝʪʴʤʠ ʠ ʧʘʩʩʠʚ-

ʥʦʛʦ ʦʪʜʳʭʘ; 

- ʤʝʪʦʜ ʤʥʦʛʦʢʨʘʪʥʦ ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʟʢʦʧʣʦʪʥʘʷ ʠ ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʪʢʘʥʠ, ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʜʦʚ / çʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ  

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè, 2010, ˉ 4 (109). ï ʉ. 82-89. 
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3. ɹʳʯʢʦʚʘ ɸ.ʅ. ʂ ʚʦʧʨʦʩʫ ʦ ʵʚʦʣʶʮʠʠ ʧʦʥʷʪʠʷ çʢʚʘʨʪʘʣè // ɻʘʥʞʘ ʉ.ɼ., ʈʝʛʠʦ-

ʥʘʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʰʢʦʣʳ, 2016, ˉ 1. ï ʉ. 277-283. 

 

 

 
ɸʢʠʤʦʚʘ ɽ.ʆ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʘ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 

ɸʢʠʤʦʚʘ ɽ.ʆ., ʤʘʛʠʩʪʨʘʥʪ, e-mail: katerinablank@mail.ru; 
 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʘ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 

 
ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʢ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʘ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʟʘʨʫʙʝʞʥʦ-

ʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʧʫʙ-

ʣʠʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʚ ʙʫʜʫʱʝʤ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦ-

ʪʝʢ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʦʚʳʭ ʬʫʥʢ-

ʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʙʣʠʦʪʝʢʘ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʨʘʟ ʙʠʙʣʠʦʪʝʢʠ, ʢʘʢ ʧʫʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʨʝʙʫʝʪ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʢ ʠʟʤʝʥʝʥʠʶ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ. ʇʨʝʞʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʦʮʠ-

ʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʫʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ.   

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʠʙʣʠʦʪʝʯʥʦ-

ʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʙʫʜʫʱʝʤ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʠʟʤʝʥʝʥʠʷ 

ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʶʪʩʷ: 

1. ʇʝʨʝʚʦʧʣʦʱʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʚ ʤʫʟʝʡ [1]. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʪʨʘʪʫ ʦʩʥʦʚʥʦʡ 

ʬʫʥʢʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ,  ʬʫʥʢʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʥʠʛʠ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. ʇʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʥʠʛʦʭʨʘʥʠʣʠʱʘ ʥʝ ʙʫʜʫʪ ʧʦʜʚʝʨʛʥʫʪʳ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʦʩʪʘʥʫʪʩʷ ʚ 

çʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤè ʩʦʩʪʦʷʥʠʠ. ʏʠʪʘʣʴʥʳʝ ʟʘʣʳ ʙʫʜʫʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʚʳʩʪʘʚʦʯʥʳʝ ʧʣʦʱʘʜʠ, ʘ ʨʝʜʢʠʝ, ʩʪʘʨʠʥʥʳʝ ʠ ʮʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʢʥʠʛ ʠ ʢʘʨʪ 

ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʧʦʯʝʪʥʳʝ ʤʝʩʪʘ ʚ ʥʦʚʦʤ ʚʳʩʪʘʚʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɹʠʙʣʠʦʪʝ-

ʢʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʤʫʟʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʫʜʘ ʧʦʩʝʪʠʪʝʣʠ ʙʫʜʫʪ 

ʧʨʠʭʦʜʠʪʴ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʮʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʙʫʤʘʞʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ 

ʦʱʫʪʠʪʴ ʘʪʤʦʩʬʝʨʫ çʙʠʙʣʠʦʪʝʢʠ ʠʟ ʧʨʦʰʣʦʛʦè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʷ ʭʨʘ-
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ʥʝʥʠʷ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʚ ʙʠʙʣʠʦʪʝʯʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʘ ʬʫʥʢʮʠʷ ʯʪʝʥʠʷ ʙʫʜʝʪ ʟʘʤʝʥʝʥʘ ʥʘ ʚʳʩʪʘʚʦʯʥʫʶ ʬʫʥʢʮʠʶ.  

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʚʦʧʣʦʱʝʥʠʷ ʚʳʩʪʘʚʦʯʥʦʡ 

ʬʫʥʢʮʠʠ ʚ ʙʠʙʣʠʦʪʝʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʧʨʠʤʝʨ, ʇʫʰʢʠʥʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ-

ʤʫʟʝʡ ʚ ɹʝʣʛʦʨʦʜʝ, ʈʦʩʩʠʷ. ɼʘʥʥʘʷ ʧʫʙʣʠʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʚʳʩʪʘʚʦʯʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ. ʇʫʰʢʠʥʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ-ʤʫʟʝʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 161 ʤ
2
, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. ɹʠʙʣʠʦʪʝʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʬʦʥʜʦʤ ʮʝʥʥʳʭ ʠ ʨʝʜ-

ʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʢʥʠʛ, ʘ ʪʘʢʞʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʚʳʩʪʘʚʦʯʥʳʡ ʬʦʥʜ ʤʫʟʝʷ [2]. 

2. ʉʦʟʜʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʙʘʟʝ ʙʠʙʣʠʦʪʝʢʠ [1]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ ʧʨʠ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ʙʫ-

ʜʫʪ ʜʦʧʦʣʥʝʥʳ, ʣʠʙʦ ʟʘʤʝʥʝʥʳ ʥʘ ʘʫʜʠʦ- ʠ ʤʝʜʠʘ- ʩʦʩʪʘʚʣʷʶʱʠʝ. ʋ ʧʦʩʝʪʠʪʝ-

ʣʝʡ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʩʣʫʰʠʚʘʥʠʷ 

ʘʫʜʠʦʤʘʪʝʨʠʘʣʦʚ ʦʙʫʯʘʶʱʝʛʦ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʘʢʞʝ ʚ ʙʠʙʣʠʦ-

ʪʝʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʘʥʫʪ ʚʦʟʤʦʞʥʳʤʠ ʧʨʦʩʤʦʪʨ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ.  

ʂʫʣʴʪʫʨʥʳʝ ʮʝʥʪʨʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʫʥʢʮʠʠ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ.  

ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʜʝʦʢʦʥʪʝʥʪʘ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

çɸʢʨʦʧʦʣʴè ʚ ʅʠʮʮʝ, ʌʨʘʥʮʠʷ. ʕʪʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʤʝʜʠʘ-

ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʢʠʥʦʪʝʘʪʨʘ ʚ ʩʦʩʪʘʚʝ ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʫʛʦʚʦʛʦ 

ʮʝʥʪʨʘ. ʊʘʢʞʝ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʦʙʰʠʨʥʳʝ ʚʳʩʪʘʚʦʯʥʳʝ ʧʣʦʱʘʜʠ.  

ʇʨʠʤʝʨʦʤ ʜʦʧʦʣʥʝʥʠʷ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʜʠʘ-ʬʫʥʢʮʠʝʡ 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠ ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʮʝʥʪʨ ʈʫʩʩʢʦʛʦ ʤʫʟʝʷ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ, ʈʦʩʩʠʷ. ʎʝʥʪʨ ʦʩʥʘʱʝʥ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʢʠʥʦʪʝʘʪʨʦʤ ʠ ʣʝʢʮʠʦʥ-

ʥʳʤʠ ʘʫʜʠʪʦʨʠʷʤʠ. ʀʥʪʝʨʝʩʝʥ ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʘ-ʤʘʪʝʨʠʘʣʦʚ ʮʝʥ-

ʪʨʘ ï ʚ ʢʠʥʦʪʝʘʪʨʝ ʧʨʦʚʦʜʷʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʵʧʦʭʝ ʇʝʪʨʘ I ʠ ʇʘʚʣʘ I [3]. 

3. ʇʝʨʝʚʦʧʣʦʱʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʚ ʮʝʥʪʨ ʩʦʭʨʘʥʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ [1]. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦ, 

ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʘʷ ʬʫʥʢʮʠʷ ʙʠʙʣʠʦʪʝʢʠ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʭʨʘʥʝʥʠʠ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ, ʢʘʞʜʘʷ ʢʦʥʢʨʝʪʥʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʫʥʠʢʘʣʴʥʳʤ ʮʝʥʪʨʦʤ, ʦʪʣʠʯʘʶʱʠʤʩʷ ʦʪ ʜʨʫʛʠʭ ʙʠʙ-

ʣʠʦʪʝʢ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʥʘʧʦʣʥʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɹʠʙʣʠʦʪʝʢʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʩʦʙʦʡ ʩʦʚʘʢʫʧʥʦʩʪʴ ʤʫʟʝʷ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʢʫʣʴʪʫʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ, ʘ 

ʪʘʢʞʝ ʭʨʘʥʠʣʠʱʘ ʣʦʢʘʣʴʥʳʭ ʜʦʩʪʦʷʥʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ. 

4. ʉʦʟʜʘʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʙʘʟʝ ʙʠʙʣʠʦ-

ʪʝʢʠ [1]. 

ʇʫʙʣʠʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ʙʫʜʝʪ ʚʦʧʣʦʱʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʠʥʪʝʨʝʩʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʩʝʪʠʪʝʣʝʡ ʨʘʟ-

ʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴ-
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ʥʦʩʪʴ ʧʫʙʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʩʦʮʠʘʣʴʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʫʙʣʠʯʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʫʞʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘ ʨʫʙʝʞʦʤ ʠ ʫʜʘʯʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ [4]. 

ʅʘʧʨʠʤʝʨ, ʙʠʙʣʠʦʪʝʢʘ ʚ ʛʦʨʦʜʝ ʌʝʥʠʢʩ, ʉʐɸ, ʦʪʢʨʳʚʰʘʷ ʩʚʦʠ ʜʚʝʨʠ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ ʚ 2011 ʛʦʜʫ. ɺʥʫʪʨʠ ʟʜʘʥʠʷ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʮʝʥʪʨ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʟʘʣ ʥʘ 200 ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ, 

ʢʦʥʬʝʨʝʥʮ-ʮʝʥʪʨ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʮʝʥʪʨ, ʫʯʝʙʥʳʝ ʢʦʤʥʘʪʳ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʦʙʱʝʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʢʦʤʥʘʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ. ʇʨʦʩʪʨʘʥʩʪʚʦ 

ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʣʠ ʙʝʟ ʧʨʦ-

ʙʣʝʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʩʬʝʨʝ ʟʥʘʥʠʡ. ɹʠʙʣʠʦʪʝʢʘ ʚ ʌʝʥʠʢʩʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʛʜʘ 

ʥʘʧʦʣʥʝʥʦ ʧʦʩʝʪʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʧʦʣʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʪʫʩʦʚ. ɺʳ-

ʩʦʢʘʷ ʧʦʩʝʱʘʝʤʦʩʪʴ ʵʪʦʡ ʧʫʙʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʝʝ ʧʦʣʠʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴʶ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʦʙʦʛʘ-

ʱʝʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʅʦ ʪʘʢʠʝ ʧʫʙʣʠʯʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ ʧʦʣʴʟʫʶʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʯʝʤ ʙʠʙʣʠʦʪʝʢʠ ʩʪʘ-

ʨʦʛʦ ʬʦʨʤʘʪʘ.  

ɺ 2012 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ʂʘʟʘʥʴ ʙʳʣʠ ʟʘʢʦʥʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʛʦʨʦʜʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ˉ 45. ʂʫʣʴʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʦʙʨʘʟʠ-

ʣʦʩʴ: ʠʟʤʝʥʠʣʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʙʠʙʣʠʦʪʝʢʠ, ʘ ʪʘʢʞʝ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʝʥ ʝʝ ʬʫʥʢʮʠʦʥʘʣ. ʉʝʡʯʘʩ ʚ ʂʘʟʘʥʩʢʦʡ ʙʠʙʣʠʦʪʝʢʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠʥ-

ʪʝʨʥʝʪ-ʮʝʥʪʨ, ʪʝʘʪʨ ʜʝʪʩʢʦʡ ʢʥʠʛʠ, ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʤʫʟʝʡ, ʜʝʪʩʢʘʷ ʰʢʦʣʘ ʨʘʥʥʝ-

ʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʣʠʪʝʨʘʪʫʨʥʦʝ ʢʘʬʝ [6]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʟʘʨʫʙʝʞʥʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʚ ʤʥʦʛʦʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʤʦʞʝʪ ʩʦʚʤʝʱʘʪʴ ʚ ʩʝ-

ʙʝ ʧʨʠʚʳʯʥʫʶ ʬʫʥʢʮʠʶ ʭʨʘʥʝʥʠʷ ʠ ʯʪʝʥʠʝ ʢʥʠʛ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʬʫʥʢ-

ʮʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʮʝʥ-

ʪʨʘ, ʧʨʠ ʵʪʦʤ, ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʮʝʥ-

ʪʨʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʨʘʟʤʝʨʦʚ, ʟʥʘʯʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚ-

ʣʷʪʴ ʧʘʨʘʤʝʪʨʘʤʠ ʢʣʠʤʘʪʘ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʠʮʳ, ʫʤʝʥʴʰʝʥʠʝ ʮʝʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʚʘʞʥʳʭ ʟʘʜʘʯ: ʚʳʙʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʜʘʪʯʠ-

ʢʦʚ, ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʣʠʤʘʪʦʤ, ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʢʣʠʝʥʪʘʤʠ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʠʮʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʫʧʨʘʚʣʝʥʠʝ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʩʪʘʥʦʚʷʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʤʘʩʩʦʚʦʡ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʝʡ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʷʪʩʷ ʧʝʨʝʥʷʪʴ ʥʘ 

ʩʝʙʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʪʨʫʜ ʯʝʣʦʚʝʢʘ ʠ ʦʙʣʝʛʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ. ʇʦ-

ʵʪʦʤʫ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʘʚʣʝʥʦ ʤʥʦʛʦ ʘʢʪʫʘʣʴʥʳʭ ʟʘ-

ʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʂ ʥʠʤ ʤʦʞʥʦ ʧʨʠʯʠʩʣʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʫʤʥʳʝ ʜʦʤʘè ʠ 

ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ. ʕʪʠ ʚʦʧʨʦʩʳ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʢʦʥʮʝʧ-

ʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʶʙʳʭ ʚʝʱʝʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ.  

ʆʙʱʘʷ ʠʜʝʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʯʠʪʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʠʟʠʨʫʝʪ 

ʜʘʥʥʳʝ ʠ ʚʳʧʦʣʥʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ, ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʜʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʬʝʤʘʰʠʥʦʡ.  

ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʝʧʣʠʯʥʦʤ ʭʦ-

ʟʷʡʩʪʚʝ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ 

ʠʤʝʝʪ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚʳʚʦʜʷ ʨʦʩʩʠʡʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʡ ʨʳʥʦʢ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʊʝʧʣʠʯʥʦʝ ʭʦʟʷʡʩʪʚʦ ï ʵʪʦ ʙʦʣʴʰʘʷ ʦʪʨʘʩʣʴ, ʠʤʝʶʱʘʷ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠ ʩʣʦʞʥʦʩʪʠ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʢʣʠʤʘʪʘ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʩʪʦʷʥʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʠ ʚʦʟʤʦʞʥʦ ʟʘʤʝʨʟʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʥʠ-

ʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ, ʠ ʫʚʷʜʘʥʠʝ ʠʭ ʧʨʠ ʧʝʨʝʛʨʝʚʝ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, 

http://www.arhinovosti.ru/2013/04/20/biblioteka-ot-richardbauer-feniks-ssha/
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ʦʩʚʝʱʝʥʠʷ ʠ ʪ.ʜ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ ʦʙʩʣʫʞʠʚʘʶ-

ʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʛʨʦʥʦʤ ʥʝ ʤʦʞʝʪ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʧʣʠʮʝ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʚʳʨʘʱʠʚʘʥʠʷ [1]. ʇʦʵʪʦʤʫ ʩʠ-

ʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʝʧʣʠʮʘ 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ 

ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʨʝʜʠ ʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʢʦʤʧʴʶʪʝʨ çSercomè, ʩʠʩʪʝʤʘ 

Europrogress, ʩʠʩʪʝʤʘ ʦʪ ʢʦʤʧʘʥʠʠ çʅʇʌ ʌʀʊʆè. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ 

ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʮʝʣʝʡ. ʊʘʢʞʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʩʪʘ-

ʮʠʦʥʘʨʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ-ʩʝʨʚʝʨʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʠʧʦʚʦʡ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʣʝʜʫ-

ʶʱʠʡ: 

1) ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʤʘʪʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ; 

2) ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʦʙʦʛʨʝʚʘ, ʚʝʥʪʠʣʷʮʠʠ, ʟʘʰʪʦʨʠ-

ʚʘʥʠʷ, ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ, ʧʦʣʠʚʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ, 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʪ.ʜ.; 

3) ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ; 

4) ʧʦʜʜʝʨʞʘʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ; 

5) ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʤʘʪʘ; 

6) ʧʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. 

ɺ ʦʩʥʦʚʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʣʝʞʠʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʤ-

ʧʴʶʪʝʨʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ, ʜʘʪʯʠʢʠ, ʠʥʜʠ-

ʢʘʪʦʨʳ ʠ ʜʠʩʧʣʝʠ. ʏʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʝʤ ʤʝʥʴʰʝ ʪʨʝʙʫʝʪʩʷ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʦʧʝʨʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʫʢʘʟʘʥʠʶ ʘʛʨʦʥʦʤʘ ʟʘʜʘ-

ʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʜʜʝʨʞʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 

[2]. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʱʝ ʦʜʥʠʤ ʚʘʞʥʝʡʰʠʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ 

ʥʘʛʣʷʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʧʣʠʮʳ, ʪʦ ʝʩʪʴ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʜʠʘʣʦʛ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠ-
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ʩʪʝʤʦʡ [3]. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʠʨʘʪʴ ʠ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʠʣʠ ʚʳʢʣʶʯʘʪʴ ʢʦʥʪʫʨʘ ʦʙʦʛʨʝʚʘ, ʦʪʢʨʳʚʘʪʴ ʠʣʠ ʟʘʢʨʳʚʘʪʴ 

ʢʣʘʧʘʥ ʦʙʦʛʨʝʚʘ ʠʣʠ ʬʦʨʪʦʯʢʫ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʩ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʏʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʝʙʫʝʤʳʡ 

ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʪʝʧʣʠʮʳ, ʥʫʞʥʳ ʥʝ ʪʦʣʴʢʦ ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʥʦ ʠ 

ʧʦʯʚʳ. ʆʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʠʚ ʤʦʞʥʦ ʢʘʧʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʞʝ ʚʘʞʥʳʤ ʩʦ-

ʩʪʘʚʣʷʶʱʠʤ ʨʦʩʪʘ ʣʶʙʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ. ɼʣʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʧʨʠʤʝʥʷʶʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʦʩʚʝʪʠʪʝʣʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʧʝʢʪʨʦʤ. ɼʘʪʯʠʢʠ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ ʪʝʧʣʠʮʳ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʘʪʘ Arduino. 

Arduino ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʳʭ ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʘ-

ʪʠʢʠ, ʪʘʢ ʠ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʯʝʨʝʟ 

ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʚʦʜʥʳʝ ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. ʇʣʘʪʬʦʨʤʘ Arduino ʠʤʝ-

ʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ, ʤʥʦʞʝʩʪʚʦ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ. Arduino ʧʣʘʪʳ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʩʰʠʨʷʪʴ, ʜʦʙʘʚʣʷʷ ʚ ʩʠʩʪʝʤʫ ʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ [4].  ʇʣʘʪʘ ʩʦʜʝʨʞʠʪ ʥʝ-

ʩʢʦʣʴʢʦ ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ. ɸ ʪʘʢʞʝ Arduino ʧʦʪʨʝʙʣʷ-

ʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʜʨʫʛʠʝ ʧʣʘʪʳ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ (ʨʠʩ. 2): 

1) ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ 

ʢʣʠʤʘʪʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. 

2) ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʛʜʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʩʪʦʷʥʠʝ ʢʣʠʤʘ-

ʪʘ, ʩʪʘʪʠʩʪʠʢʫ ʠ ʠʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ. 

3) ʉʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. 

4) Web-ʢʣʠʝʥʪ. 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʢʘʢ ʣʦʢʘʣʴʥʳʡ (ʄʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ), ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʳʡ ʜʦʩʪʫʧ (Web-ʢʣʠʝʥʪ) ʢ ʜʘʥʥʳʤ çɹʣʦʢʘ ʫʧʨʘʚ-

ʣʝʥʠʷè, ʘʥʘʣʦʛʠʯʥʦ ʧʦʜʭʦʜʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʨʘʙʦʪʝ [5]. 

 

 
 

ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 
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ʇʨʠʤʝʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. ʎʝʥʪʨʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʪʘ Arduino, ʢ ʢʦʪʦʨʦʡ ʧʦʜʢʣʶʯʝʥʳ ʜʘʪʯʠʢʠ (ʪʝʤʧʝʨʘʪʫ-

ʨʘ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʦʩʚʝʱʝʥʥʦʩʪʴ), ʫʩʪʨʦʡʩʪʚʘ ʚʢʣʶʯʝʥʠʷ 

ʠ bluetooth-ʤʦʜʫʣʴ ʜʣʷ ʩʚʷʟʠ ʩ ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ.  

 

 
 

ʈʠʩ. 3. ʉʭʝʤʘ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

 

Arduino ʩʯʠʪʳʚʘʝʪ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʩʨʘʚʥʠʚʘʝʪ ʠʭ ʩ ʟʘʜʘʥʥʳʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ, ʠ ʝʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʴ ʢʣʠʤʘʪʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʪʨʦʡ-

ʢʘʤ, ʚʢʣʶʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʪʝʧʣʠʮʳ.  

ɺʩʝ ʜʘʥʥʳʝ ʠʟ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦ 

Bluetooth ʩʦʝʜʠʥʝʥʠʶ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʩʣʝʜ-

ʥʝʝ ʩʦʩʪʦʷʥʠʝ ʪʝʧʣʠʮʳ, ʩʪʘʪʠʩʪʠʢʫ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʚʚʦʜʠʪʴ ʥʦ-

ʚʳʝ ʥʘʩʪʨʦʡʢʠ ʢʣʠʤʘʪʘ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 4). ɼʣʷ ʫʩʧʝʰ-

ʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ. ʇʨʦ-

ʪʦʢʦʣ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʤʫ 

ʠʣʠ ʠʥʦʤʫ ʜʝʡʩʪʚʠʶ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʚ ʯʘʩʪʥʦʡ ʪʝʧʣʠʮʝ. ʇʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʚ 

ʣʶʙʦʤ ʤʝʩʪʝ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ 

ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʩ ʙʘʟʦʡ ʜʘʥʥʦʡ ʠ web-ʢʣʠʝʥʪ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʴʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: ʦʨʦʰʝʥʠʷ, ʤʝʭʘʥʠʟʤʘ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʦʪʦʧʣʝʥʠʷ, ʫʚʣʘʞʥʝʥʠʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʪʝʧʣʠʮʝ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ. 
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ʈʠʩ. 4. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ Arduino ʠ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʚʷʟʠ ʠ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʪʝʧʣʠʮʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʤʝʥʴ-

ʰʠʪʴ ʪʨʫʜ ʯʝʣʦʚʝʢʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢʘʢ ʥʘ ʥʝʙʦʣʴʰʠʭ ʪʝʧʣʠ-

ʮʘʭ, ʪʘʢ ʠ ʥʘ ʪʝʧʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠʚʘ ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʥʘ ʯʘʩʪʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʩ-

ʧʨʘʚʣʷʪʴ ʚʦʟʤʦʞʥʳʝ ʩʙʦʠ, ʜʦʨʘʙʘʪʳʚʘʪʴ ʠ ʥʘʣʘʞʠʚʘʪʴ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢ-

ʪʘ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʥʘ ʢʨʫʧʥʳʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʭʦʣʜʠʥʛʠ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʃʠʥʝʡʥʳʡ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 

 ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

 
ɸʥʥʦʪʘʮʠʷ: ɺʦʧʨʦʩ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ, ʢʘʢ ʚ 

ʣʦʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʧʣʘʥʝ. ʀ ʚ ʪʦʤ ʠ, ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʟʘʪʨʘʪʳ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʵʥʝʨʛʠʠ ʪʘʢ ʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʦʮʝʩʩʝ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʧʨʦʱʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʝʣʘʪʴ ʠʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʃʠʥʝʡʥʳʡ ʛʝʥʝʨʘ-

ʪʦʨ - ʵʪʦ ʪʦʪ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʥʘʤ ʨʘʟʚʠʚʘʪʴ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʆʥ ʧʨʦʩʪ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʤʦʙʠʣʝʥ. ʕʪʠ ʢʘʯʝʩʪʚʘ ʤʳ ʧʨʠʤʝʥʠʣʠ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʦʤ ʛʝʥʝʨʘʪʦʨʝ. 

ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ ʤʦʞʥʦ ʟʘʨʷʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢ ʞʝ 

ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ ʣʠʥʝʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʚ ʧʦʣʫʯʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʝʥʝʨʘʪʦʨ, ʵʥʝʨʛʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʨʘʟʨʘʙʦʪʢʘ, ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ɺʩʝ ʩʪʨʝʤʷʪʩʷ ʥʘʡʪʠ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʙʫʢʚʘʣʴʥʦ ʠʟ 

ʚʦʟʜʫʭʘ. ʀ ʥʝ ʥʘʧʨʘʩʥʦ. ʈʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʨʘʩʪʝʪ ʩ ʢʘʞ-

ʜʳʤ ʛʦʜʦʤ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʨʘʩʭʦʜʳ ʥʘ ʝʝ ʧʦʣʫʯʝʥʠʝ.  

ʅʘʤ ʫʞʝ ʠʟʚʝʩʪʥʳ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʚʝʪʨʷʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʠ, ʢʦʥʝʯʥʦ, 

ʛʝʥʝʨʘʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ.  

ʄʳ ʞʝ ʭʦʪʠʤ ʧʨʝʜʩʪʘʚʠʪʴ ʣʠʥʝʡʥʳʡ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʪʦʢʘ. ʉʘʤ ʧʦ ʩʝʙʝ ʦʥ ʢʦʤʧʘʢʪʝʥ, ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʆʩʥʦʚʥʦʡ ʩʬʝ-

ʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʧʦʭʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʅʦ ʝʛʦ ʪʘʢ ʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʦʚʦʜʯʠʢʘʭ ʜʚʝʨʝʡ, ʜʦʨʦʞʥʳʭ ʧʝʨʝʝʟʜʘʭ. 

ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʛʝʥʝʨʘʪʦʨ, ʦʙʦʩʥʦʚʘʪʴ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠ-

ʢʘʮʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʜʚʠʛʘʪʝʣʴ-ʛʝʥʝʨʘʪʦʨ. ɸ ʠʤʝʥʥʦ ʢ ʛʝ-

ʥʝʨʘʪʦʨʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʨʠʚʦʜʠʤʦʤʫ ʚ ʜʚʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʩ ʟʘʤʢʥʫʪʳʤ 

ʮʠʢʣʦʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚʥʝʰʥʝʛʦ ʩʛʦʨʘʥʠʷ. 

https://ru.wikipedia.org/wiki/Arduino
mailto:balinara18@gmail.com
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ʀʟ ʫʨʦʚʥʷ ʪʝʭʥʠʢʠ ʠʟʚʝʩʪʥʘ ʩʠʩʪʝʤʘ ʜʚʠʛʘʪʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ [1] ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʕɼʉ ʚ ʩʠʣʦʚʳʭ ʦʙʤʦʪʢʘʭ 

ʩʪʘʪʦʨʘ ʷʢʦʨʴ ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɿʘʯʘʩʪʫʶ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʚ 

ʢʘʯʝʩʪʚʝ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ [2]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦ-

ʱʴʶ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʦʨʰʥʝʡ ʜʚʠʛʘʪʝʣʷ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʧʨʠʩʦʝʜʠʥʝʥ-

ʥʦʛʦ ʢ ʷʢʦʨʶ ʛʝʥʝʨʘʪʦʨʘ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʷʚʣʷʶʪʩʷ 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩ ʜʚʠʛʘʪʝʣʝʤ ʉʪʠʨʣʠʥʛʘ [3]. 

ʇʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʛʝʥʝʨʘ-

ʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʘ ʠʤʝʥʥʦ, ʢ ʩʠʩʪʝʤʘʤ ʜʚʠʛʘʪʝʣʴ-ʛʝʥʝʨʘʪʦʨ ï ʛʝʥʝ-

ʨʘʪʦʨʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʨʠʚʦʜʠʤʦʤʫ ʚ ʜʚʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʩ ʟʘʤʢʥʫʪʳʤ 

ʮʠʢʣʦʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚʥʝʰʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʚʠ-

ʛʘʪʝʣʝʡ ʪʘʢʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ ʥʘʧʦʣʥʝʥʥʘʷ ʨʘʙʦ-

ʯʠʤ ʪʝʣʦʤ, ʢʦʪʦʨʦʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʠ ʩʞʘʪʠʠ ʜʚʠʛʘʝʪ ʧʦʨʰʝʥʴ. 

ʉ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʵʪʦʪ ʧʦʨʰʝʥʴ ʜʝʡʩʪʚʫʝʪ ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʙʫʬʝʨ-

ʥʦʡ ʝʤʢʦʩʪʠ, ʘ ʚ ʩʣʫʯʘʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ï ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. ʊʘʢ-

ʞʝ, ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʚʠʛʘʪʝʣʝʡ ʪʘʢʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʳʪʝʩʥʠʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ ʩʣʫʯʘʝ ʥʝʘʪʤʦʩʬʝʨʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʠ ʙʫʬʝʨʥʘʷ ʝʤʢʦʩʪʴ, ʠ ʚʳʪʝʩʥʠʪʝʣʴ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʣʶʯʝʥʳ ʚ 

ʞʝʩʪʢʠʡ, ʧʨʦʯʥʳʡ ʢʦʨʧʫʩ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʳʤ. 

ʊʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʟʘʷʚʣʝʥʥʦʡ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ 

ʠ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ.  

ʋʢʘʟʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ ʨʘʩʧʦʣʦʞʝʥ 

ʚʥʫʪʨʠ ʞʝʩʪʢʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʢʦʨʧʫʩʘ, ʘ ʙʫʬʝʨʥʘʷ ʝʤʢʦʩʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʥʘʜʝʪʘ ʥʘ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ ʠ ʧʦʜʚʠʞʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʘ ʚʳ-

ʧʦʣʥʷʝʪ ʝʱʝ ʠ ʨʦʣʴ ʚʳʪʝʩʥʠʪʝʣʷ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʤ ʨʘʩʢʨʳʪʳʤʠ 

ʚʳʰʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʠ ʤʘʩʩʳ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʫʩʪʨʦʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ.1). 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʢʦʨʧʫʩʘ 1, ʚʳ-

ʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʧʦʣʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʢʦʪʦ-

ʨʦʛʦ, ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʥʘʭʦʜʷʪʩʷ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ 2, ʧʦʨʰʝʥʴ 3,  ʚʳʪʝʩ-

ʥʠʪʝʣʴ 4, ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʩʪʘʪʦʨ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥ ʚʥʫʪ-

ʨʠ ʩʪʝʥʦʢ ʨʘʙʦʯʝʛʦ ʮʠʣʠʥʜʨʘ, ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 5 ʠ ʢʘʪʫʰʢʠ ʩ ʦʙ-

ʤʦʪʢʦʡ 6, ʘ ʤʘʛʥʠʪʥʳʡ ʷʢʦʨʴ ʛʝʥʝʨʘʪʦʨʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ 

ʧʦʨʰʝʥʴ, ʰʪʦʢ 7 ʢʦʪʦʨʦʛʦ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʢʦʥʮʘ ʩʦʝʜʠʥʝʥ ʩ ʚʳʪʝʩʥʠʪʝ-

ʣʝʤ, ʩ ʣʶʬʪʦʤ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʧʦʣʦʚʠʥʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʧʦʨʰʥʷ. ʂʨʦʤʝ ʪʦʛʦ 

ʠʤʝʶʪʩʷ ʙʦʢʦʚʳʝ ʦʪʚʝʨʩʪʠʷ 8 ʚ ʨʘʙʦʯʝʤ ʮʠʣʠʥʜʨʝ ʩʦ ʩʪʦʨʦʥʳ ʝʛʦ ʛʣʫʭʦʛʦ ʢʦʥ-

ʮʘ, ʩ ʢʦʪʦʨʦʛʦ ʦʥ ʩʦʝʜʠʥʝʥ ʩ ʪʝʧʣʦʦʙʤʝʥʥʳʤ ʢʦʨʧʫʩʦʤ, ʘ ʪʘʢʞʝ ʦʪʚʝʨʩʪʠʷ 9 ʚ 

ʚʳʪʝʩʥʠʪʝʣʝ ʩʦ ʩʪʦʨʦʥʳ ʦʪʢʨʳʪʦʛʦ ʢʦʥʮʘ ʨʘʙʦʯʝʛʦ ʮʠʣʠʥʜʨʘ. ʄʝʞʜʫ ʚʳʪʝʩʥʠ-

ʪʝʣʝʤ ʠ ʪʝʧʣʦʦʙʤʝʥʥʳʤ ʢʦʨʧʫʩʦʤ ʠʤʝʝʪʩʷ ʜʠʘʤʝʪʨʘʣʴʥʳʡ ʟʘʟʦʨ. 
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ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʞʘʪʳʡ ʧʦʜ ʜʘʚʣʝ-

ʥʠʝʤ ʛʘʟ ʩ ʙʦʣʴʰʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʪʝʢʫʯʝʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʛʝʣʠʡ. 

ʈʘʙʦʯʠʡ ʮʠʣʠʥʜʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʦʡ 

ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. 

ɺʳʪʝʩʥʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʨʤʦʩʪʦʡʢʠʤ, ʣʝʛʢʠʤ ʠ ʞʝʩʪʢʠʤ. 

ʇʦʨʰʝʥʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʧʣʦʪʥʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠ ʥʘʤʘʛ-

ʥʠʯʝʥʥʫʶ ʯʘʩʪʴ ʚ ʚʠʜʝ ʤʘʛʥʠʪʦʧʨʦʯʥʳʭ ʚʩʪʘʚʦʢ. 

ɼʚʠʛʘʪʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʃʝʚʳʡ ʪʦʨʝʮ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʢʦʨʧʫʩʘ 1, ʘ ʠʤʝʥʥʦ ʪʦʪ, ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʦ-

ʨʦʛʦ ʥʘ ʬʠʛʫʨʝ 1 ʟʘʢʨʝʧʣʝʥ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ 2 ʩ ʛʝʥʝʨʘʪʦʨʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʭʣʘʞʜʘʪʴ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʪʦʨʝʮ - ʥʘʛʨʝʚʘʪʴ. ʈʘʙʦʯʝʝ ʪʝʣʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʧʨʘʚʦʡ ʯʘʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʢʦʨʧʫʩʘ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʘʯʥʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʠ 

ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʜʠʘʤʝʪʨʘʣʴʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʪʝʧʣʦʦʙʤʝʥʥʳʤ ʢʦʨʧʫʩʦʤ 1 ʠ ʚʳ-

ʪʝʩʥʠʪʝʣʝʤ 4 ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʢʦʨʧʫʩʘ, ʘ ʟʘʪʝʤ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ 8 

ʚ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ 2. ʇʦʨʰʝʥʴ ʥʘʯʥʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʚʳʪʝʩʥʠʪʝʣʷ ʠ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʰʪʦʢ ʧʦʨʰʥʷ ʫʧʨʝʪʩʷ ʚ ʚʳʪʝʩʥʠʪʝʣʴ, ʚʳʪʝʩʥʠʪʝʣʴ ʧʝʨʝʤʝʩʪʠʪʩʷ 

ʠʟ ʣʝʚʦʛʦ ʚ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ. ʈʘʙʦʯʝʝ ʪʝʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ 

ʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʥʝʪ ʦʭʣʘʞʜʘʪʴʩʷ ʠ ʩʞʠʤʘʪʴʩʷ. ʇʨʠ ʩʞʘʪʠʠ ʨʘ-

ʙʦʯʝʛʦ ʪʝʣʘ ʧʦʨʰʝʥʴ 3 ʩʦ ʰʪʦʢʦʤ 7 ʥʘʯʥʝʪ ʜʚʠʛʘʪʴʩʷ ʚʣʝʚʦ, ʰʪʦʢ, ʚʳʙʨʘʚ ʚʝʩʴ 

ʩʚʦʡ ʩʚʦʙʦʜʥʳʡ ʭʦʜ, ʩʚʦʠʤ ʨʘʩʰʠʨʝʥʥʳʤ ʢʦʥʮʦʤ ʧʦʪʷʥʝʪ ʟʘ ʩʦʙʦʡ ʚʳʪʝʩʥʠ-

ʪʝʣʴ 4. ɺʳʪʝʩʥʠʪʝʣʴ ʚʝʨʥʝʪʩʷ ʚʣʝʚʦ, ʘ ʨʘʙʦʯʝʝ ʪʝʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʪʠʩʥʠʪ-

ʩʷ ʚʧʨʘʚʦ. ɼʘʣʝʝ ʮʠʢʣ ʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴʩʷ, ʧʦʢʘ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯ-

ʥʳʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʣʝʚʳʤ ʠ ʧʨʘʚʳʤ ʪʦʨʮʘʤʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ 

ʢʦʨʧʫʩʘ. ʇʨʠ ʵʪʦʤ, ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʧʦʨʰʥʷ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʠ ʤʘʛʥʠʪʥʳʝ 

ʧʦʣʶʩʘ, ʚʳʨʘʙʘʪʳʚʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʦʙʤʦʪʢʝ ʢʘʪʫʰʢʠ 6 ʩʪʘʪʦʨʘ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʦʜʢʣʶʯʠʪʴ ʛʝʥʝʨʘʪʦʨ ʢ ʥʘʛʨʫʟʢʝ ʩʢʚʦʟʴ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʢʦʨʧʫʩ ʥʘʨʫʞʫ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʧʨʦʚʦʜʘ ʩ ʬʘʟʘʤʠ (ʥʘ ʈʠʩʫʥʢʝ 1 ʦʥʠ ʥʝ ʠʟʦʙʨʘʞʝʥʳ). ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʳʧʨʷʤʣʝʥʠʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʧʨʷʤʠʪʝʣʷ ʥʘ ʬʠʛʫʨʘʭ ʪʘʢʞʝ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʠ ʥʘʜ ʜʨʫʛʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʣʠʥʝʡ-

ʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʚʦʜʳ, ʘ ʪʦʯʥʝʝ ʧʨʠ-

ʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʪʷʞʝʣʘʷ ʧʣʘʩʪʠʥʘ ʠ ʣʝʛʢʘʷ, ʢʦʪʦʨʳʝ 

ʩʦʝʜʠʥʷʶʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʨʫʛ ʜʨʫʛʫ. ʂ ʦʜʥʦʡ ʧʣʘʩʪʠʥʝ (ʪʷʞʝʣʦʡ)  ʢʨʝ-

ʧʠʪʩʷ ʢʘʨʢʘʩ ʛʝʥʝʨʘʪʦʨʘ, ʘ ʢ ʜʨʫʛʦʡ ï ʨʳʯʘʛ. ɿʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ ʚʦʣʥ, ʨʘʩʢʘʯʠʚʘ-

ʝʪʩʷ ʠ ʣʝʛʢʘʷ ʧʣʘʩʪʠʥʘ, ʘ ʪʦʢ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʤʦʞʥʦ 

ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ.  

ʊʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʬʦʨʤʳ ʛʝʥʝʨʘʪʦʨʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʧʨʠ-

ʙʨʝʞʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʦ ʠ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʪʘʤ ʞʝ. ʅʘʧʨʠʤʝʨ, ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʤʘʷʢʦʚ, ʠʣʠ ʧʨʦʩʪʦ ʩʧʦ-

ʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʧʦʙʝʨʝʞʴʷ. 

ɿʘʢʣʶʯʝʥʠʝ:  

ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʥʝʡʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʘ ʪʘʢ ʞʝ ʝʛʦ 

ʤʦʜʠʬʠʢʘʮʠʷ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʤʦʙʠʣʝʥ, 
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ʢʦʤʧʘʢʪʝʥ. ɺ ʧʦʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥ ʥʝʚʝʨʦʷʪʥʦ ʧʦʣʝʟʝʥ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤ. 

ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʶʙʫʶ ʧʦʛʦʜʫ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʪʝʭ ʞʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. 

 

ʈʠʩ. 1. ʈʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 
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ʨʝʰʝʥʠʡè ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳʣʠ ʥʘʨʫʰʝʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 
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ʉʨʦʢʠ ʜʦʩʪʘʚʢʠ ʟʘʚʠʩʷʪ ʦʪ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ ʤʝʥʝʜʞʝʨʦʤ ʠʥʪʝʨ-

ʥʝʪ-ʤʘʛʘʟʠʥʘ ʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢ ʞʝ ʪʨʘʥʩʧʦʨʪʘ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʧʦʩʳʣʢʘ. 
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ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʜʦ ʦʙʲʝʢʪʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʝ ʚʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʤʧʘʥʠʠ. ɿʘ ʥʝʝ ʤʦʞʝʪ ʚʟʠʤʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʣʘʪʘ. ʅʝʢʦʪʦʨʳʝ ʧʦʢʫʧʘʪʝ-

ʣʠ ʥʝ ʥʘʤʝʨʝʥʳ ʪʨʘʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʳʣʢʠ ʚ ʦʪʜʝ-

ʣʝʥʠʷʭ ʧʦʯʪʳ ʠʣʠ ʧʫʥʢʪʘ ʚʳʜʘʯʠ ʪʦʚʘʨʘ, ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ, ʯʪʦʙʳ ʧʦʩʳʣʢʫ 

ʜʦʩʪʘʚʣʷʣʠ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʠʤʠ ʘʜʨʝʩʘ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʪʦʚʘʨʘ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠ-

ʝʚ.  ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʘʚʠʣʴʥʦʡ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʣʘʪʳ ʧʦʩʳʣʢʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʫʜʦʙʥʘ ʠ ʧʨʠʚʳʯʥʘ ʜʣʷ ʧʦ-

ʢʫʧʘʪʝʣʷ. 

ɻʘʨʘʥʪʠʷ ʠ ʚʦʟʚʨʘʪ ʪʦʚʘʨʘ ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ ʢ ʧʨʦʜʘʚʮʫ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʙʫʜʝʪ ʩʜʝʣʘʥ ʥʘ ʦʩ-

ʥʦʚʝ ʢʨʠʪʝʨʠʷ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ï ʨʠʩ. 1: 

 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʤʦʜʝʣʴ çʜʝʨʝʚʦ ʨʝʰʝʥʠʡè ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʜʦ-

ʩʪʘʚʢʠ  ( ɸ - ʇʦʯʪʘ ʈʦʩʩʠʠ; ɺ - ʕʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS; ʉ - ʂʫʨʴʝʨ ʉʝʨʚʠʩ ʕʢʩʧʨʝʩʩ;     

D - ʂʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ.        - ʢʦʥʝʯʥʳʝ ʨʝʰʝʥʠʷ;        -ʨʝʰʝʥʠʝ ʠʩʭʦʜʦʚ). 
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ɺʩʝ ʨʘʩʯʝʪʳ ʤʦʜʝʣʠ çʜʝʨʝʚʦ ʨʝʰʝʥʠʡè  ʪʘʙʣ. 1, 2, 3.  

ʂʨʫʛʣʳʝ çʫʟʣʳè ʦʟʥʘʯʘʶʪ ʧʦʷʚʣʝʥʠʝ ʠʩʭʦʜʦʚ. ɺʩʝ ʧʦʷʚʣʝʥʠʷ ʠʩʭʦʜʦʚ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʫʨʦʚʥʷ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ. ʈʝʰʝʥʠʝ ʧʦ ʢʘʞʜʦʤʫ ʫʨʦʚ-

ʥʶ ʧʦʷʚʣʝʥʠʷ ʠʩʭʦʜʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, 2. 

 
ʊʘʙʣʠʮʘ 1. ʈʝʰʝʥʠʝ ʠʩʭʦʜʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

ˉ 

ʵʪʘʧʘ 

ɺʦʟʤʦʞʥʳʡ ʠʩʭʦʜ 

(ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ/ʚʝʩ) 

ɺʝʨʦʷʪʥʦʩʪʴ ɿʘʪʨʘʪʳ 

(ʨʫʙ.) 

ʀʪʦʛʦ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ (ʨʫʙ.) 

1 ʧʦʯʪʘ ʈʦʩʩʠʠ/ >1ʢʛ 0,5 500Ĭ0,5 
400 

 ʧʦʯʪʘ ʈʦʩʩʠʠ/ <1ʢʛ 0,5 300Ĭ0,5 

2 ʧʦʯʪʘ ʈʦʩʩʠʠ/ >1ʢʛ 0,5 400Ĭ0,5 
300 

 ʧʦʯʪʘ ʈʦʩʩʠʠ/ <1ʢʛ 0,5 200Ĭ0,5 

3 ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS 

/>1ʢʛ 

0,5 1000Ĭ0,5 

900 
 ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS 

/<1ʢʛ 

0,5 800Ĭ0,5 

4 ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS 

/>1ʢʛ 

0,5 400Ĭ0,5 

375 
 ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS 

/<1ʢʛ 

0,5 350Ĭ0,5 

5 ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ 

/>1ʢʛ 

0,5 700Ĭ0,5 

625 
 ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ 

/<1ʢʛ 

0,5 550Ĭ0,5 

6 ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ 

/>1ʢʛ 

0,5 650Ĭ0,5 

600 
 ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ 

/<1ʢʛ 

0,5 550Ĭ0,5 

7 ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ />1ʢʛ 

0,5 10000Ĭ0,5 

10000 
 ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ /<1ʢʛ 

0,5 10000Ĭ0,5 

8 ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ />1ʢʛ 

0,5 2000Ĭ0,5 

2000 
 ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ /<1ʢʛ 

0,5 2000Ĭ0,5 

 

ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʠʩʭʦʜʦʚ ʥʘʩʪʫʧʘʝʪ ʦʯʝʨʝʜʴ ʧʨʠʥʷʪʠʷ ʢʦʥʝʯʥʳʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʚʘʜʨʘʪʘʤʠ. ʇʨʠʥʷʪʠʝ ʢʦʥʝʯʥʳʭ ʨʝʰʝʥʠʡ ï 

ʪʘʙʣ. 3. 
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ʊʘʙʣʠʮʘ 2.  ʈʝʰʝʥʠʝ ʠʩʭʦʜʦʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ    

ˉ 

ʵʪʘʧʘ 

ɺʦʟʤʦʞʥʳʡ ʠʩʭʦʜ 

(ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ/ʚʝʩ) 

ɺʝʨʦʷʪʥʦʩʪʴ ɿʘʪʨʘʪʳ 

(ʨʫʙ.) 

ʀʪʦʛʦ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ (ʨʫʙ.) 

9 ʧʦʯʪʘ ʈʦʩʩʠʠ/ʧʦ ʈʌ 0,4 400Ĭ0,4 
160+180=340 

 ʧʦʯʪʘ ʈʦʩʩʠʠ/ʧʦ ʋʈ 0,6 300Ĭ0,6 

10 
ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS /ʧʦ 

ʈʌ 
0,4 900Ĭ0,4 

360+225=585 

 
ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS /ʧʦ 

ʋʈ 
0,6 375Ĭ0,6 

11 
ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩ-

ʧʨʝʩʩ/ʧʦ ʈʌ 
0,4 625Ĭ0,4 

250+360=610 

 
ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ 

/ʧʦ ʋʈ 
0,6 600Ĭ0,6 

12 
ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ / ʧʦ ʈʌ 
0,4 10000Ĭ0,4 

4000+1200=5200 

 
ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ /ʧʦ ʋʈ 
0,6 2000Ĭ0,6 

      
ʊʘʙʣʠʮʘ 3. ʇʨʠʥʷʪʠʝ ʢʦʥʝʯʥʳʭ ʨʝʰʝʥʠʡ 

ˉ 

ʵʪʘʧʘ 

ɺʦʟʤʦʞʥʳʡ ʠʩʭʦʜ 

(cʧʦʩʦʙ ʜʦʩʪʘʚʢʠ/ʚʝʩ) 

ɺʝʨʦʷʪʥʦʩʪʴ ɿʘʪʨʘʪʳ 

(ʨʫʙ.) 

ʀʪʦʛʦ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ (ʨʫʙ.) 

13 ʧʦʯʪʘ ʈʦʩʩʠʠ/ ʘʚʠʘ 0,2 1200Ĭ0,2 240+272=512 

  ʧʦʯʪʘ ʈʦʩʩʠʠ/ ʥʘʟʝʤʥʳʡ 0,8 340Ĭ0,8 

14 
ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS / 

ʘʚʠʘ 
0,2 1200Ĭ0,2 

240+468=708 

 

 
ʵʢʩʧʨʝʩʩ-ʧʦʯʪʘ EMS / 

ʥʘʟʝʤʥʳʡ 
0,8 585Ĭ0,8 

15 
ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ / 

ʘʚʠʘ 
0,1 1000Ĭ0,1 

100+549=649 

 

 
ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ/ 

ʥʘʟʝʤʥʳʡ 
0,9 610Ĭ0,9 

16 
ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ / ʘʚʠʘ 
0,01 30000Ĭ0,01 

300+5148=5448 

 
ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ / ʥʘʟʝʤʥʳʡ 
0,99 5200Ĭ0,99 

                                                 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ɿʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ ʧʦʯʪʦʡ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ 512 ʨʫʙʣʝʡ. 

- ɿʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ ʵʢʩʧʨʝʩʩ-ʧʦʯʪʦʡ EMS ʩʦʩʪʘʚʣʷʶʪ 708 ʨʫʙʣʝʡ. 

- ɿʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ ʢʦʤʧʘʥʠʝʡ ʢʫʨʴʝʨ ʩʝʨʚʠʩ ʵʢʩʧʨʝʩʩ ʩʦʩʪʘʚʣʷʶʪ 
649 ʨʫʙʣʝʡ. 

- ɿʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ ʢʫʨʴʝʨʦʤ ʢʫʨʴʝʨ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʩʦʩʪʘʚʣʷʶʪ 

5448 ʨʫʙʣʝʡ. 

ʀʟ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʙʫʜʝʪ ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʘ ʧʦʯʪʦʡ 

ʈʦʩʩʠʠ. ɼʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʘʥʘʣʦʛʠʯʥʳʤ 

ʩʧʦʩʦʙʦʤ. 
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ʅʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çʜʝʨʝʚʦ ʨʝʰʝʥʠʡè ʷ ʚʳʙʨʘʣʘ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ ʜʦ ʧʦʢʫʧʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʢʨʠʪʝʨʠʷ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʜʣʷ ʪʦʨʛʦʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʂ ʧʨʦʙʣʝʤʝ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʠʪʴ ʩʠʩʪʝʤʥʦ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʤʦʜʝʣʠ, ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʤʝʪʦʜʘ ʄɸʀ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ɺ 

ʦʩʥʦʚʫ ʤʝʪʦʜʘ ʧʦʣʦʞʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʧʦʚʪʦʨʷʝʤʦʝ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

ʬʘʢʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʢʦʪʦʨʦʡ ʰʢʘʣʳ ʧʨʝʜʧʦʯʪʝʥʠʡ ʄʝʪʦʜ ʤʦʞʝʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ, ʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʤ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄɸʀ, ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ, ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʦʚ, ʤʦʜʝʣʴ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʨʠʪʝʨʠʠ, ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʩʪʘʚʱʠʢ. 

 

ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʦʚʘʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

- ʮʝʥʘ ʪʦʚʘʨʘ; 

- ʫʜʘʣʝʥʥʦʩʪʴ ʩʢʣʘʜʘ; 

- ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ; 

- ʩʫʤʤʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʘʢʘʟʘ; 

- ʰʠʨʦʪʘ ʘʩʩʦʨʪʠʤʝʥʪʘ; 
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- ʥʘʜʝʞʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʨʦʯʢʠ ʧʣʘʪʝʞʘ; 

- ʧʦʣʫʯʝʥʠʝ ʩʢʠʜʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʟʘʢʘʟʘ; 

- ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʧʣʘʥʦʚʳʭ ʧʦʩʪʘʚʦʢ. 

ʎʝʥʘ ʪʦʚʘʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʚʳʙʦʨʝ 

ʧʦʩʪʘʚʱʠʢʦʚ. ʅʝ ʩʪʦʠʪ ʛʥʘʪʴʩʷ ʟʘ ʥʠʟʢʦʡ ʮʝʥʦʡ, ʥʦ ʠ ʧʝʨʝʧʣʘʯʠʚʘʪʴ ʥʝ ʠʤʝʝʪ 

ʩʤʳʩʣʘ. ʂʨʠʪʝʨʠʡ ʫʜʘʣʝʥʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʩʢʣʘʜʘ ʫʯʠʪʳʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʢʣʘʜʦʤ ʧʦʩʪʘʚʱʠʢʘ ʠ ʩʢʣʘʜʦʤ ʧʦʪʨʝʙʠʪʝʣʷ. ɽʩʣʠ ʩʢʣʘʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ 

ʛʦʨʦʜʘʭ, ʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʣʦʛʠʩʪʠʢʘ ʤʝʞʜʫ ʵʪʠ-

ʤʠ ʛʦʨʦʜʘʤʠ. ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʠʩʢ ʚʦʚʨʝʤʷ ʥʝ ʧʦʣʫʯʠʪʴ ʪʦʚʘʨ. ʂʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, ʪʦʚʘʨ-

ʥʳʡ ʚʠʜ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ. ʇʦʩʪʘʚʱʠʢ ʜʦʣʞʝʥ ʧʦʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʦʨʠʛʠ-

ʥʘʣʴʥʳʡ ʪʦʚʘʨ, ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʉʫʤʤʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʘʢʘʟʘ ʚʘʞ-

ʥʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʟʘʢʘʟʘ ï ʵʪʦ ʩʫʤʤʘ ʟʘʢʘʟʘ, ʥʠʞʝ ʢʦʪʦ-

ʨʦʡ ʥʝʣʴʟʷ ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ. ɽʩʣʠ ʩʫʤʤʘ ʟʘʢʘʟʘ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ, ʪʦ ʩ ʪʘʢʠʤ 

ʧʦʩʪʘʚʱʠʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʳʤ. ʇʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠ-

ʷʭ, ʧʦʩʪʘʚʱʠʢ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʪʝʤʘʪʠʯʝʩʢʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʙʫʜʝʪ ʚ ʚʳʠʛʨʳ-

ʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ. ʅʘʜʝʞʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʩʪʘʚʱʠʢʘ ʩʦʙʣʶʜʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʦʛʦʚʦʨʦʤ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ ʚ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʧʨʝʜʝʣʘʭ ʧʦ ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʛʨʘʬʠʢʫ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʨʦʯʢʠ ʧʣʘʪʝʞʘ ʜʘ-

ʸʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʩʪʘʚʱʠʢʫ. ʇʦʣʫʯʝʥʠʝ ʩʢʠʜʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ 

ʧʨʦʜʘʞ ʷʚʣʷʝʪʩʷ ʧʨʠʷʪʥʳʤ ʙʦʥʫʩʦʤ ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʠ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʟʘʢʘʟʦʚ ʚ ʙʦʣʝʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʟʘʚʠʩʷʪ 

ʦʪ ʦʙʲʝʤʘ ʟʘʢʘʟʘ, ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʟʘʢʘʟʯʠʢʘ ʠ ʪʘʨʠʬʦʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʥʝʧʣʘʥʦʚʳʭ ʧʦʩʪʘʚʦʢ ʧʦʟʚʦʣʷʝʪ ʟʘʢʘʟʯʠʢʫ 

ʜʝʣʘʪʴ ʥʝʙʦʣʴʰʠʝ ʧʦʩʪʘʚʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʜʘʞ ʪʦʚʘʨʘ. ʅʘ ʦʩ-

ʥʦʚʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦʩʪʨʦʠʤ ʤʦʜʝʣʴ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦʩʪʘʚʱʠʢʘ ʜʣʷ ʪʦʨʛʦʚʦʡ ʢʦʤʧʘʥʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʘʢʝʪʦʤ Microsoft 

Office Excel. 

ʉʨʘʚʥʠʤ 5 ʧʦʩʪʘʚʱʠʢʦʚ: ʧʦʩʪʘʚʱʠʢ 1, ʧʦʩʪʘʚʱʠʢ 2, ʧʦʩʪʘʚʱʠʢ 3, ʧʦ-

ʩʪʘʚʱʠʢ 4 ʠ ʧʦʩʪʘʚʱʠʢ 5 ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʰʢʘʣʫ ʧʨʝʜʧʦʯʪʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʪʘʙʣ. 1. 

ʉʨʘʚʥʠʤ ʧʦʧʘʨʥʦ ʢʘʞʜʦʛʦ ʠʟ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ. 

ʇʝʨʚʳʡ ʢʨʠʪʝʨʠʡ ï ʮʝʥʘ ʪʦʚʘʨʘ. ʇʦʧʘʨʥʦ ʩʨʘʚʥʠʚʘʝʤ ʧʦʩʪʘʚʱʠʢʦʚ. ʇʦ-

ʩʪʘʚʱʠʢ ʚ ʩʪʦʣʙʮʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʧʦʩʪʘʚʱʠʢʦʤ ʚ ʩʪʨʦʢʝ. ɽʩʣʠ ʧʦʩʪʘʚʱʠʢ ʚ 

ʩʪʨʦʢʝ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ, ʪʦ ʩʪʘʚʠʪʩʷ ʙʘʣʣ ʦʪ 1 ʜʦ 9, ʝʩʣʠ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʝʝ ʧʦʩʪʘʚʱʠʢ ʚ ʩʪʦʣʙʮʝ, ʪʦ 1 ʜʝʣʠʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʘʣʣ ʦʪ 1 ʜʦ 9. 

ʇʦʩʣʝ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʩʫʤʤʠʨʫʝʤ ʯʠʩʣʘ ʚ ʩʪʦʣʙʮʘʭ. ɼʘʣʝʝ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʪʦʣʙʮʘ ʜʝʣʠʤ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʩʫʤʤʫ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʝʤ ʦʮʝʥʢʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. 
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ʊʘʙʣʠʮʘ 1. ʐʢʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʄɸʀ 

ʆʮʝʥʢʘ  ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʷʩʥʝʥʠʝ 

1 
ʂʨʠʪʝʨʠʠ ʦʜʠʥʘʢʦʚʦ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʳ 

ʂʨʠʪʝʨʠʠ ʚʥʦʩʷʪ ʦʜʠʥʘʢʦʚʳʡ ʚʢʣʘʜ ʚ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ 

3 ʋʤʝʨʝʥʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʆʧʳʪ ʠ ʩʫʞʜʝʥʠʷ ʜʘʶʪ ʣʝʛʢʦʝ ʧʨʝʜʧʦ-

ʯʪʝʥʠʝ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ ʧʝʨʝʜ ʜʨʫʛʠʤ 

5 ʗʚʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʆʧʳʪ ʠ ʩʫʞʜʝʥʠʷ ʜʘʶʪ ʩʠʣʴʥʦʝ ʧʨʝʜʧʦ-

ʯʪʝʥʠʝ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ ʥʘʜ ʜʨʫʛʠʤ 

7 ʆʯʝʚʠʜʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ ʥʘʜ ʜʨʫ-

ʛʠʤ ʦʯʝʥʴ ʩʠʣʴʥʦʝ 

9 ɸʙʩʦʣʶʪʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʚ ʧʦʣʴʟʫ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ ʜʨʫʛʦʤʫ ʚ ʚʳʩʰʝʡ ʩʪʝ-

ʧʝʥʠ ʫʙʝʜʠʪʝʣʴʥʦ 

2,4,6,8 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʰʢʘʣʳ 

ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʨʦ-

ʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ 

 

 ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʨʘʚʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʦʥ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 0,10, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ. ɼʣʷ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʤ 

ʤʝʨʫ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʧʦʩʪʘʚʱʠʢʘ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʘʣʣ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ. ʇʨʦʠʟʚʝʜʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʠ 

ʩʫʤʤʘ ʜʝʣʠʪʩʷ ʥʘ ʩʨʝʜʥʶʶ ʦʮʝʥʢʫ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ. ɸʥʘʣʦʛʠʯʥʦ ʚʳʯʠʩʣʷʶʪʩʷ 

ʤʝʨʳ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʤʝʨʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʢʦʣʠʯʝʩʪʚʫ ʨʝʰʝʥʠʡ, ʠʣʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝʤ ʢʦʣʠʯʝʩʪʚʫ ʧʦ-

ʩʪʘʚʱʠʢʦʚ, ʨʘʚʥʦʤʫ 5. ɼʘʣʝʝ ʚʳʯʠʩʣʷʝʤ ʠʥʜʝʢʩ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ (ʀʉ). ɹʝʨʝʪʩʷ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʨ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʩʝʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʠʟ ʥʝʛʦ ʚʳʯʠʪʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ n=5, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʣʠʪʩʷ ʥʘ n 1=4. ɼʘʣʝʝ 

ʚʳʙʠʨʘʝʤ ʠʥʜʝʢʩ ʨʘʥʜʦʤʠʟʘʮʠʠ (ʀʈ) ʠʟ ʪʘʙʣ. 2. ɼʣʷ 5 ʧʦʩʪʘʚʱʠʢʦʚ ʚʳʙʠʨʘʝʤ 

ʠʥʜʝʢʩ 1,12. 

 
ʊʘʙʣʠʮʘ 2. ʀʥʜʝʢʩ ʨʘʥʜʦʤʠʟʘʮʠʠ 

n ʀʥʜʝʢʩ ʨʘʥʜʦʤʠʟʘʮʠʠ 

2 0,00 

3 0,58 

4 0,90 

5 1,12 

6 1,24 

7 1,32 

8 1,41 

9 1,45 

10 1,51 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ (ʂʉ), ʠʥʜʝʢʩ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʜʝʣʠʤ ʥʘ ʠʥʜʝʢʩ ʨʘʥʜʦʤʠʟʘʮʠʠ. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʮʝʥʳ ʪʦʚʘʨʘ ï ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʉʨʘʚʥʝʥʠʝ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʮʝʥʳ ʪʦʚʘʨʘ 

  

ʇʦ ʢʨʠʪʝʨʠʶ ʮʝʥʳ ʪʦʚʘʨʘ ʧʦʩʪʘʚʱʠʢ 1 ʥʘʙʠʨʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ 

ʦʮʝʥʢʫ. ɸʥʘʣʦʛʠʯʥʦ ʩʨʘʚʥʠʚʘʝʤ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦ ʦʩʪʘʚʰʠʤʩʷ 9 ʢʨʠʪʝʨʠʷʤ. 

ʇʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 0,008 

ʜʦ 0,045. ʊʘʢ ʢʘʢ ʂʉ < 0,10, ʪʦ ʦʮʝʥʢʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ. 

ɸʥʘʣʦʛʠʯʥʦ ʩʨʘʚʥʝʥʠʷʤ ʧʦʩʪʘʚʱʠʢʦʚ, ʩʨʘʚʥʠʚʘʝʤ ʧʦʧʘʨʥʦ ʚʩʝ ʢʨʠʪʝʨʠʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʨʠʪʝʨʠʝʚ ï ʨʠʩ. 2. 

 

 
 

ʈʠʩ. 2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ 

 

ʀʟ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʡ ʮʝʥʳ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ ʚʝʩʦʚʦʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ (31,5 %). ɺʪʦʨʦʡ ʧʦ ʚʘʞʥʦʩʪʠ ï ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ (25 %). ʊʨʝʪʠʡ ʧʦ 

ʚʘʞʥʦʩʪʠ ʢʨʠʪʝʨʠʡ ï ʥʘʜʝʞʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ (12,8 %). 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʳʙʦʨʫ ʧʦʩʪʘʚʱʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʢʠ ʠʟ ʚʩʝʭ ʪʘʙʣʠʮ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʧʝʨʝʥʝʩʪʠ ʚ ʩʚʦʜʥʫʶ 
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ʪʘʙʣʠʮʫ ʠ ʨʘʩʩʯʠʪʘʪʴ ʨʝʡʪʠʥʛʠ ʧʦʩʪʘʚʱʠʢʦʚ. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʨʠʩ. 3. 

 

 
 

ʈʠʩ. 3. ɺʟʚʝʰʝʥʥʦʝ ʩʨʝʜʥʝʝ ʨʝʡʪʠʥʛʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʩʦʚ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ-

ʩʪʘʚʱʠʢ 2 ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. ʆʥ ʥʘʙʨʘʣ ʥʘʠʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ 

ʪʦʚʘʨʘ, ʘ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʟʘʢʘʟʳʚʘʝʤʦʛʦ ʪʦʚʘʨʘ ʧʦʩʪʘʚʱʠʢʠ ʤʦʛʫʪ ʤʝ-

ʥʷʪʴʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʩʦʤʦʩʪʴ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʤʦʞʝʪ ʧʝʨʝʩʤʘʪʨʠ-

ʚʘʪʴʩʷ, ʠ ʚʤʝʩʪʝ ʩ ʥʝʡ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʠʪʦʛʦʚʳʡ ʨʝʡʪʠʥʛ ʧʦʩʪʘʚʱʠʢʦʚ. 
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ɹʫʪʦʨʠʥʘ ɸ.ɸ. ʋʤʥʘʷ ʩʫʤʢʘ 

ɹʫʪʦʨʠʥʘ ɸ.ɸ., ʩʪʫʜʝʥʪ, e-mail: anastasiya-_99@mail.ru 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʋʤʥʘʷ ʩʫʤʢʘ 

 
ɸʥʥʦʪʘʮʠʷ: ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ ʤʘʛʘʟʠʥʦʚ. ɿʘʜʘʯʘ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʪʦʨʛʦʚʳʭ ʟʘʣʦʚ. ʀʤʝʥʥʦ ʩ ʝʛʦ ʧʦ-

ʤʦʱʴʶ ʚ ʤʘʛʘʟʠʥʘʭ ʫʚʝʣʠʯʠʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʠʙʳʣʴ 

ʤʘʛʘʟʠʥʘ. ɼʘʥʥʘʷ ʢʦʨʟʠʥʘ ʚ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʯʝʩʪʚʘ 

ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʩʩʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʪʦʚʘʨʦʦʙʦʨʦʪ, ʧʦʢʫʧʢʘ, ʪʝʨʤʠʥʘʣ, 

ʙʘʟʘ ʜʘʥʥʳʭ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʨʦʣʴ ʪʦʨʛʦʚʣʠ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ [1]. ɿʘʜʘʯʘ ʪʦʨʛʦʚʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʚʝʜʝʥʠʠ ʪʦʚʘʨʘ ʜʦ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʛʨʘʤʦʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ. ɺ ʫʩʣʦʚʠʷʭ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦ-

ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʨʛʦʚʣʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʜʠʨʝʢʪʦʨʘ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʚ 

ʤʘʛʘʟʠʥʝ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚ ʩʬʝ-

ʨʝ ʪʦʨʛʦʚʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʘʯʝʩʪʚʦ ʪʦʨʛʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʨʛʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʢʦʨʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚʣʠʷʷ ʠ ʥʘ ʧʝʨʩʦʥʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʨʛʦʚʣʠ, ʠ ʥʘ ʧʦʢʫʧʘ-

ʪʝʣʝʡ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʜʘʥ-

ʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʨʝʜʣʦʞʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʧʦʢʫʧʢʠ ʪʦʚʘʨʘ, ʤʠʥʠʤʠʟʠʨʦ-

ʚʘʪʴ ʚʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʦʞʠʜʘʥʠʝ ʩʚʦʝʡ ʦʯʝʨʝʜʠ ʥʘ ʢʘʩʩʝ. 

ʍʦʪʷ ʩʝʡʯʘʩ ʠ ʠʤʝʶʱʠʝʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. ʉʝʛʦʜʥʷ ʚ 

ʢʘʞʜʦʤ ʢʨʫʧʥʦʤ ʪʦʨʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʝʨʤʠʥʘʣʳ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʳʚʘʪʴ ʰʪʨʠʭ ʢʦʜʳ ʩ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʭʨʘʥʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʡ ʚ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ. ʊʨʘʜʠʮʠʦʥʥʦ, ʪʝʨʤʠʥʘʣʳ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʧʨʠʝʤʢʘ ʪʦʚʘʨʘ, ʨʘʩʭʦʜ, ʧʝʨʝ-

ʤʝʱʝʥʠʝ ʪʦʚʘʨʘ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ [2]. ʂʘʢ ʠ ʦʙʳʯʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʪʝʨʤʠʥʘʣ 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʠ ʚʳʙʦʨʫ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʪʦʚʘʨʘ, 
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ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ (ʨʠʩ. 1), ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ. ʂʘʞʜʘʷ ʧʦʢʫʧʘʪʝʣʴʩʢʘʷ ʢʦʨʟʠʥʘ ʩʥʘʙʞʝʥʘ ʨʫʯʢʦʡ, ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥ-

ʥʦʡ ʥʘ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ.  

 
ʈʠʩ. 1. ʂʦʨʟʠʥʘ çʋʤʥʘʷ ʩʫʤʢʘè 

ʆʪʣʠʯʘʝʪ ʢʦʨʟʠʥʫ ʦʪ ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʦʛʦʚ ʪʦ, ʯʪʦ ʥʘ ʝʝ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ 

ʟʘʢʨʝʧʣʝʥ ʢʦʥʪʨʦʣʴʥʦ-ʢʘʩʩʦʚʳʡ ʘʧʧʘʨʘʪ (ʨʠʩ. 2), ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʪʝʨʤʠʥʘ-

ʣʘ, ʙʣʦʢʘ ʚʳʜʘʯʠ ʩʜʘʯʠ ʤʦʥʝʪʘʤʠ, ʢʘʨʪʨʠʜʝʨʘ ʩ ʤʝʭʘʥʠʟʤʦʤ ʤʦʪʦʨʠʟʦʚʘʥʥʦʡ 

ʘʚʪʦʧʦʜʘʯʠ ʢʘʨʪ ʠ ʩʢʘʥʝʨʘ RFID-ʤʝʪʦʢ ʪʦʚʘʨʥʳʭ ʫʧʘʢʦʚʦʢ.  

 
ʈʠʩ. 2. ʂʦʥʪʨʦʣʴʥʦ-ʢʘʩʩʦʚʳʡ ʘʧʧʘʨʘʪ 
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ʇʨʠ ʵʪʦʤ ʢ ʫʧʦʤʷʥʫʪʦʤʫ ʩʢʘʥʝʨʫ ʧʦʜʢʣʶʯʝʥʳ ʘʥʪʝʥʥʳ (ʨʠʩ. 3), ʤʝʭʘʥʠ-

ʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʥʳʝ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʢʦʨʟʠʥʳ, ʘ ʙʣʦʢ ʚʳʜʘʯʠ ʩʜʘʯʠ, ʢʘʨʪʨʠʜʝʨ ʠ 

ʩʢʘʥʝʨ RFID-ʤʝʪʦʢ ʧʦʜʢʣʶʯʝʥʳ ʢ ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚ ʢʦʨʧʫ-

ʩʝ ʪʝʨʤʠʥʘʣʘ; ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʳ ʢʣʘʚʠʘʪʫʨʘ ʠ 

ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʩʧʣʝʡ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʢʦʨʧʫʩʘ ʪʝʨʤʠʥʘʣʘ. 

 
 

ʈʠʩ. 3. ɸʥʪʝʥʥʳ 

ʏʠʩʣʦ ʘʥʪʝʥʥ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʢʘʥʝʨʫ RFID-ʤʝʪʦʢ, ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ-

ʩʷ ʠ ʩʦʩʪʘʚʣʷʪʴ ʜʚʝ, ʪʨʠ ʠʣʠ ʯʝʪʳʨʝ ʘʥʪʝʥʥʳ. ʀʭ ʚʳʧʦʣʥʷʶʪ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, 

ʚ ʚʠʜʝ ʧʨʦʚʦʣʦʯʥʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʨʘʤʦʢ (ʨʠʩ. 3) ʠ ʨʘʟʤʝʱʘʶʪ ʚ ʫʛʣʘʭ, ʦʙʨʘʟʦ-

ʚʘʥʥʳʭ ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʪʝʥʦʢ ʢʦʨʟʠʥʳ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʠʟ ʨʝʙʝʨ 

ʢʘʞʜʦʡ ʨʘʤʢʠ ʤʝʭʘʥʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʦ ʥʘ ʦʜʥʦʡ ʠʟ ʩʪʝʥʦʢ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 8 000 000 ʨʫʙ. (ʪʘʙʣʠʮʘ). 

 
ʊʘʙʣʠʮʘ. ɽʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

 ɿʘ ʰʪʫʢʫ ʂʦʣʠʯʝʩʪʚʦ ɺʩʝʛʦ 

ʉʤʘʨʪ-ʢʦʨʟʠʥʳ 150 000 ʨʫʙ. 40 ʰʪ. 6 000 000 ʨʫʙ. 

ɸʚʪʦʤʘʪʳ ʧʦʧʦʣ-

ʥʝʥʠʷ ʢʘʨʪ ʠ ʚʳʜʘ-

ʯʠ ʩʜʘʯʠ 

100 000 ʨʫʙ. 20 ʰʪ. 2 000 000 ʨʫʙ. 

 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʴʤʝʤ ʥʝʙʦʣʴʰʦʡ ʤʘʛʘʟʠʥ. ʉʨʝʜʥʝʝ 

ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 60 ʩʝʢ. ʅʘʰʘ ʮʝʣʴ ʜʦʚʝʩʪʠ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢ. ʋʩʣʦʚʥʦ ʙʝʨʝʤ 3 ʩʝʢ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʘʨʪ-ʢʦʨʟʠʥʳ ʦʪʩʫʪʩʪʚʫʶʪ ʵʪʘʧʳ, ʪʨʝʙʫʶʱʠʝ ʦʯʝ-

ʨʝʜʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʢʣʘʜʢʘ ʪʦʚʘʨʘ ʠ ʨʘʩʯʝʪ ʥʘ ʢʘʩʩʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʨʦʩʪʴ ʪʦʨʛʦʚʣʠ ʦʛʨʘʥʠʯʝʥʘ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʘʣʘ ʜʣʷ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʭʦʜʘ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʩʢʦʨʦʩʪʴʶ ʠʭ ʜʚʠʞʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʦʜʥʠʤ ʢʘʩʩʠʨʦʤ 
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ʩʦʩʪʘʚʣʷʝʪ 60 ʯʝʣʦʚʝʢ ʚ ʯʘʩ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʤʘʛʘʟʠʥ ʨʘʙʦʪʘʝʪ 12 ʯʘʩʦʚ, ʧʦʣʫ-

ʯʘʝʤ, ʯʪʦ ʚ ʜʝʥʴ, ʚʦʟʤʦʞʥʦ, ʦʙʩʣʫʞʠʪʴ 720 ʯʝʣʦʚʝʢ.  

ʉʦ ʩʤʘʨʪ-ʢʦʨʟʠʥʦʡ ʞʝ ʵʪʦ ʯʠʩʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 20 ʨʘʟ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 

ʩʫʪʢʠ ʚʦʟʤʦʞʥʦ ʦʙʩʣʫʞʠʚʘʥʠʝ 14 400 ʯʝʣʦʚʝʢ. 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʦʩʩʠʡʩʢʠʡ ʛʦʨʦʞʘʥʠʥ ʟʘ ʦʜʠʥ ʧʦʭʦʜ ʚ ʤʘʛʘʟʠʥ 

ʪʨʘʪʠʪ 500 ʨʫʙ. [3], ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦ ʩʤʘʨʪ-ʢʦʨʟʠʥʦʡ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦʢʫʧʘʪʝʣʝʡ ʜʦʭʦʜ ʩʦʩʪʘʚʣʷʝʪ 7 200 000 ʨʫʙ., ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʢʘʩʩʠʨʦʤ ʜʦʭʦʜ ʩʦʩʪʘʚʠʣ 360 000 ʨʫʙ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʵʬʬʝʢʪ ʨʘʚʝʥ 6 840 000 ʨʫʙ. 

ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʥʘʙʜʠʪʴ ʧʦʢʫʧʘʪʝʣʴʩʢʫʶ ʢʦʨʟʠʥʫ ʩʲʝʤʥʳʤʠ ʚʥʫʪ-

ʨʝʥʥʠʤʠ ʚʢʣʘʜʳʰʘʤʠ (ʧʘʢʝʪʘʤʠ), ʢʦʪʦʨʳʝ ʧʦʢʫʧʘʪʝʣʴ ʩʤʦʞʝʪ ʟʘʙʨʘʪʴ ʩ ʩʦʙʦʡ 

ʚʤʝʩʪʝ ʩ ʢʫʧʣʝʥʥʳʤ ʪʦʚʘʨʦʤ. ʕʪʦ ʠʟʙʘʚʠʪ ʧʦʢʫʧʘʪʝʣʝʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝ-

ʢʣʘʜʳʚʘʪʴ ʠ ʢʦʤʧʦʥʦʚʘʪʴ ʚʝʩʴ ʪʦʚʘʨ. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ, ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʠʥʪʝʨʝʩʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʯʪʦ ʧʦʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʝʧʝʨʴ ʥʝ ʦʛʨʘʥʠʯʝʥ ʩʢʦʨʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʦʟʥʠʢʘʶʪ ʜʨʫʛʠʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ. ʉ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʡ ʢʦʨʟʠʥʳ ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʡʜʫʪ ʥʘ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʢʘʯʝʩʪʚʘ. 

ʊʘʢʞʝ ʦʥʘ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɸ ʚʩʝ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʘʤʧʫʩʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʠʭ ʚʠʜʘ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ(ʦʙʲʝʜʠʥʝʥʥʳʡ) ʠ 

ʘʚʪʦʥʦʤʥʳʡ(ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ). ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʛʦʨʦʜʦʢ ï ʵʪʦ ʪʝʨʨʠ-

ʪʦʨʠʷ ɺʋɿʘ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ. ɸʚʪʦʥʦʤʥʳʡ ʢʘʤʧʫʩ ï ʵʪʦ 

ʦʙʦʩʦʙʣʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʧʦʣʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝ-

ʙʝ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: ʞʠʣʫʶ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ, ʪʦʨʛʦʚʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ, ʩʧʦʨʪʠʚʥʫʶ, ʘ ʪʘʢ ʞʝ ʟʦʥʳ ʦʪʜʳʭʘ, ʙʠʟʥʝʩʘ ʠ ʧʨ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʤʧʫʩʦʚ: ʝʜʠʥʘʷ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʦʟʜʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʦʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʩʦʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʙʘʨʴʝʨʥʘʷ ʩʨʝʜʘ. 

ʇʦʢʘʟʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʥʝʜ-

ʨʝʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʢʦʤʤʫʥʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʚʠʜʝ ʨʠʩʫʥʢʦʚ ʠ ʪʘʙʣʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʘʤʧʫʩ, ʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ, ʩʪʫʜʝʥʯʝʩʢʠʡ 

ʛʦʨʦʜʦʢ, ʨʘʟʚʠʪʠʝ, ʥʦʚʘʷ ʪʠʧʦʣʦʛʠʷ, ʫʩʪʦʡʯʠʚʘʷ ʢʦʤʤʫʥʘ. 

 

ʂʘʤʧʫʩ ï ʪɻʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʲʝʜʠʥʝʥʥʳʡ 

ʦʙʱʝʡ ʛʣʦʙʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ [1]. ɺ ʦʙʱʝʤ ʚʠʜʝ ʚʩʝ ʨʦʩʩʠʡʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪ-

ʩʢʠʝ ʢʘʤʧʫʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʢʘʤʧʫʩ ï ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʠʣʠ ʨʘʩʩʝʷʥʥʳʭ ʚ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʝ; ʣʦʢʘʣʴʥʳʡ ʢʘʤʧʫʩ ï ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʛʦʨʦʜ-

ʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʠʣʠ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʠʛʦʨʦʜʥʦʡ 

ʟʦʥʝ [2]. 

ɸʥʘʣʠʟ ʢʘʤʧʫʩʦʚ ʈʦʩʩʠʠ ʚʳʷʚʣʷʝʪ ʨʷʜ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʟʘʨʫ-

ʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ: 

ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘ-

ʱʝʥʠʷ, ʢʦʤʬʦʨʪʘ ʞʠʣʦʡ ʷʯʝʡʢʠ, ʤʘʣʦʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʨʘʣʴʥʳʡ ʠ 

ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʫʯʝʙʥʳʭ ʢʦʨʧʫʩʦʚ ʠ ʦʙʱʝʞʠʪʠʡ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʝʟʘʜʘʧʪʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʢ ʤʘʣʦʤʦ-

ʙʠʣʴʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʘʩʧʝʢʪʘ, ʦʪʣʠʯʠʷ ʢʦʩʥʫʣʠʩʴ ʟʝʤʝʣʴ-

ʥʦʛʦ ʨʝʩʫʨʩʘ: ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʣʘ-

ʩʪʝʨʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʨʘʟʨʳʚʦʚ, ʥʝʜʦʩʪʘʪʦʢ ʧʘʨʢʦʚʦʯʥʳʭ 

ʤʝʩʪ, ʨʝʟʝʨʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʝʡ ʩ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʘʨ-

ʢʘʩʦʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ. 

ʆʪʣʠʯʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʘʩʧʝʢʪʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʙʥʳʭ ʢʦʨʧʫʩʦʚ ʠ ʦʙʱʝʞʠʪʠʡ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢ-

ʪʘʤ, ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɺ ʠʪʦʛʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʣʦʤʦ-

ʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, çʩʪʘʨʪ-ʘʧè ʧʣʦʱʘʜʦʢ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʩʝʨʚʠʩʘ, ʫʩʣʦʚʥʦ-ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʘʮʠʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. ɿʘʯʘʩʪʫʶ ʧʦʜ ʫʯʝʙʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪ ʦʙʱʝʞʠ-

ʪʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ. 
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ʅʝʜʦʩʪʘʪʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʛʦʨʦʜʢʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʧʨʝʩʩʠʚʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʪʩʫʪʩʪʚʠʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʧʫʩʦʚ ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʉʝʡʯʘʩ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʘʤʧʫʩʦʚ ʚ ʥʦʚʳʝ ʚʠʜʳ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʛʦʨʦʜʢʦʚ.  ʅʦ, ʚ ʩʚʷʟʠ ʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʩʪʨʘʥʝ, ʦʥʠ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʦʪʚʝʯʘʶʪ ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʈʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʝʩʪ ʚ ʚʳʩ-

ʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʩʪʝʪ, ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʩʝʪʠ ʠʤʝʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʮʠ-

ʘʣʴʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʢʘʤʧʫʩʦʚ 

ʈʦʩʩʠʠ ʪʨʝʙʫʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʪʠʧʦʣʦʛʠʠ ʜʘʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ [3].  

ʆʪʪʘʣʢʠʚʘʷʩʴ ʥʘ ʪʝʥʜʝʥʮʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʪʠʧʦʣʦʛʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦ-

ʨʦʜʢʦʚ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʛʦʨʦʜʦʢ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ɺʋɿʘ, ʦʙʲʝʜʠ-

ʥʝʥʥʘʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ï ʵʪʦ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʲʝʜʠ-

ʥʝʥʥʳʭ ʧʦ ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ ʠ ʧʘʨʪʥʝʨʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤʠ ʦʪʨʘʩʣʠ [4]. ʆʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʢʣʘʩʪʝʨʘ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʲ-

ʝʜʠʥʝʥʠʷ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥ-

ʥʫʶ ʧʦʣʠʪʠʢʫ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʨʷʜʝ 

ʧʨʦʨʳʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʚ ʠʥʪʝ-

ʨʝʩʘʭ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʘʨʪʥʝʨʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʨʳʥʢʦʤ ʠʥʥʦʚʘ-

ʮʠʡ ʢʘʤʧʫʩʦʚ ʩʪʘʥʝʪ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʝʢʪʦʨ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʳʰʣʝ-

ʥʠʷ ʤʦʣʦʜʝʞʠ ʧʨʠʚʣʝʢʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʘʨʪʥʝʨʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʥʪʦʨʦʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʛʘʨʘʥʪʠʨʫʝʪ ʨʳʥʦʢ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [5]. 

ʉʚʷʟʴ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʛʦʨʦʜʢʘ ʩ ʢʣʘʩʪʝʨʦʤ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʫ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, ʩʪʠʣʝʚʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ.  ɼʣʷ 

ʪʘʢʦʛʦ ʪʠʧʘ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʛʦʨʦʜʢʘ ʩʚʦʡʩʪʚʝʥʥʘ ʩʚʦʙʦʜʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʘʚʪʦ-

ʥʦʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʨʦʜʫ, ʧʨʠʙʣʠʞʝʥʥʦʩʪʴ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʟʦʥʘʤ, ʨʘʟʜʝʣʝʥʠʝ ʞʠʣʳʭ ʟʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʧʨʦʞʠʚʘʶʱʠʭ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʳ ʢʘʢ ʙʣʦʢʠʨʦʚʘʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʜʦʤʘʤʠ, ʪʘʢ ʠ 

ʩʝʢʮʠʦʥʥʳʤʠ ʟʜʘʥʠʷʤʠ ʩ ʛʠʙʢʠʤ ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʨʝʰʝʥʠʝʤ. ɺʤʝʩʪʠʤʦʩʪʴ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ ʢʘʤʧʫʩʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 200 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʧʨʠ ʧʣʦ-

ʱʘʜʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʦʢʦʣʦ 1000 ʛʝʢʪʘʨ.  
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ɸʚʪʦʥʦʤʥʳʡ ʢʘʤʧʫʩ ï ʵʪʦ ʦʙʦʩʦʙʣʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʧʦʣʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ. ʊʘʢʦʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʛʦʨʦʜʦʢ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: 

ʞʠʣʫʶ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ, ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ, 

ʩʧʦʨʪʠʚʥʫʶ, ʘ ʪʘʢ ʞʝ ʟʦʥʳ ʦʪʜʳʭʘ, ʙʠʟʥʝʩʘ ʠ ʧʨ. ɿʦʥʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʦʚʤʝʩʪʥʫʶ ʩʦʮʠʘʣʴʥʫʶ, ʪʨʘʥʩ-

ʧʦʨʪʥʫʶ ʠ ʠʥʞʝʥʝʨʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʱʝʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ.  

ʊʘʙʣʠʮʘ. ɿʦʥʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ɼʠʥʘʤʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ɿʦʥʘ ʌʫʥʢʮʠʷ ʆʙʲʝʢʪʳ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ 

ʷʜʨʦ 

ʊʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʘʷ 

ʊʈʎ 

ʈʝʢʨʝʘʮʠʦʥʥʦ-ʜʦʩʫʛʦʚʳʡ 

ʢʦʤʧʣʝʢʩ 

ʌʠʟʢʫʣʴʪʫʨʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ 

ʉʧʦʨʪ-ʢʦʤʧʣʝʢʩ 

ʆʪʢʨʳʪʳʝ ʩʧʦʨʪʠʚʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ 

ʇʠʪʘʥʠʷ 
ʉʪʦʣʦʚʘʷ, ʢʘʬʝ 

ʂʘʬʝʪʝʨʠʡ; cʧʦʨʪ-ʙʘʨʳ 

ʇʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ 

ʎʝʥʪʨʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 

ɺʳʩʪʘʚʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʂʦʥʬʝʨʝʥʮ-ʟʘʣʳ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʮʝʥʪʨ 

ʄʝʜʠʘʪʝʢʘ; ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ 

ʉʪʘʪʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ɿʦʥʘ ʌʫʥʢʮʠʷ ʆʙʲʝʢʪʳ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʙʣʦʢ 

ʋʯʝʙʥʘʷ ʂʦʨʧʫʩʘ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʉʪʘʨʪ-ʘʧ ʮʝʥʪʨʳ 

ʋʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 
ʆʬʠʩʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʮʝʥʪʨ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʣʦʢ 

ʋʧʨʘʚʣʝʥʠʷ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʢʦʨʧʫʩʘ 

ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʄʘʩʪʝʨʩʢʠʝ, ʩʢʣʘʜʳ, ʛʘʨʘʞʠ 

ɾʠʣʘʷ ʟʦʥʘ 

ɾʠʣʘʷ 
ɾʠʣʳʝ ʜʦʤʘ, ʦʙʱʝʞʠʪʠʷ, ʜʝʪ-

ʩʢʠʝ ʩʘʜʳ, ʧʣʦʱʘʜʢʠ 

ʆʟʜʦʨʦʚʠʪʝʣʴʥʘʷ 
ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ 

ʇʨʦʬʠʣʘʢʪʦʨʠʡ 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ 
ʈʝʟʝʨʚʥʘʷ 

ʊʝʨʨʠʪʦʨʠʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʨʘʟʚʠʪʠʷ 

ʇʘʨʢʦʚʘʷ ʇʘʨʢʠ, ʩʢʚʝʨʳ, ʘʣʣʝʠ 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ɿʦʥʘ ʌʫʥʢʮʠʷ ʆʙʲʝʢʪʳ 

ʀʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʦʥʘ 

ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 
ʂʇʇ 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

ʊʨʘʥʩʧʦʨʪʥʘʷ 

ɼʦʨʦʛʠ, ʧʨʦʝʟʜʳ 

ʈʘʟʚʦʨʦʪʥʳʝ ʧʣʦʱʘʜʢʠ 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʧʨʦʝʟʜʳ 

ʍʨʘʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ 
ʅʘʟʝʤʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʧʘʨ-

ʢʦʚʢʠ 
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ɼʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʢʘʤʧʫʩʘ ʭʘʨʘʢʪʝʨʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʘʟ-

ʤʝʱʝʥʠʝ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʘʤ ʛʦʨʦʜʘ ʩ ʨʝʛʫʣʷʨʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ. ʇʣʦ-

ʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʦʨʷʜʢʘ 50 ʛʝʢʪʘʨ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʢʦʣʦ 10000-

12000 ʯʝʣʦʚʝʢ. 

ʅʝʚʟʠʨʘʷ ʥʘ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʢʘʤʧʫʩʘ, ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʤʧʫʩʦʚ: ʝʜʠʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʦʥ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʩʦ-

ʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʙʘʨʴʝʨʥʘʷ ʩʨʝʜʘ.  

ʆʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ ʙʫʜʫʱʝʛʦ ʜʦʣʞʥʘ ʦʩʥʦ-

ʚʳʚʘʪʴʩʷ ʥʘ ʚʥʝʜʨʝʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʢʦʤʤʫʥʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʘʜʘʧʪʘʮʠʠ ʟʘʩʪʨʦʡʢʠ ʢ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶ-

ʯʝʥʠʝʤ ʧʦʪʦʢʦʚ ʚ ʧʨʠʨʦʜʥʳʡ ʮʠʢʣ. ɼʦʩʪʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʘ-

ʩʪʠʯʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠʥʜʠʚʠʜʫʫʤʘ, ʯʘʩʪʠʯʥʦ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʛʦʨʦʜʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʩʣʦʚʠʷ ʜʣʷ ʭʦʨʦʰʝʡ 

ʞʠʟʥʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪ-

ʥʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʩ ʨʝʢʨʝʘʮʠ-

ʦʥʥʳʤʠ ʠ ʜʦʩʫʛʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʴʶ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʜʣʷ ʨʝʟʠʜʝʥʪʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ [6]. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʟʦʥ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʟʦʥ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʦʨʦʜʢʦʚ ʘʚʪʦʥʦʤʥʦʛʦ ʪʠʧʘ 

 

ʈʘʩʪʫʱʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʛʨʘʜʦ-

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʩʦʟʜʘʥʠʠ ʥʦʚʦʡ ʪʠʧʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝ-

ʩʢʠʭ ʛʦʨʦʜʢʦʚ. ʂʘʤʧʫʩʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʚʠʜʳ ʦʙʲʝʢʪʦʚ. ʅʝ ʩʪʦʠʪ 

ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ - ʚʘʞ-

ʥʝʡʰʘʷ ʯʘʩʪʴ ʞʠʟʥʠ ʣʶʙʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʩʪʨʘʥʳ, ʟʘʣʦʛ ʝʝ ʙʫʜʫʱʝʛʦ ʙʣʘʛʦʧʦ-

ʣʫʯʠʷ ʠ ʧʨʦʮʚʝʪʘʥʠʷ [7]. ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʠʧʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʛʦʨʦʜʢʦʚ ʈʦʩʩʠʠ. 
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ʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʠʥʥʦʚʘʮʠʠ; ʨʠʩʢʠ. 

 

ʈʝʘʣʠʟʘʮʠʷ ʣʶʙʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʤʠ ʨʠʩʢʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʩʦʙʳʪʠʡ, ʚʦʟ-

ʤʦʞʥʳʭ ʚ ʙʫʜʫʱʝʤ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʨʠʩʢʦʚ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ ʨʠʩʢʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʛʜʘ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʨʠʩʢ, ʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ, ʘ ʢʦʛʜʘ 

ʨʘʟʛʦʚʦʨ ʠʜʝʪ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʪʦ ʚʳʯʠʩʣʠʪʴ ʰʘʥʩ ʥʘʩʪʫʧʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʥʝʡ ʩʦʙʳʪʠʷ ʥʝʚʦʟʤʦʞʥʦ [1]. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ ʦʜʥʦʛʦ 

ʚʦʟʤʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʪʦʛʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʚʳʨʘʟʠʪʩʷ ʚ ʚʠʜʝ 

ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʠʥʘʪʴ ʩ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦ ʘʥʘʣʠʟʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢ-

ʪʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʤʝʶʪ ʜʚʦʡʩʪʚʝʥʥʫʶ 

ʧʨʠʨʦʜʫ: 

  ʥʝʧʦʣʥʦʪʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

  ʥʝʪʦʯʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɼʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝʤ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪʘʢ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʩʣʦʚʠʡ. ʋʯʠʪʳʚʘʷ ʵʪʦ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʪʠʧʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ: 

  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʮʝʥʢʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʝʢʪʘ; 

  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʣʦʛʠʩʪʠʢʦʡ ʠ ʤʘʨʢʝʪʠʥʛʦʤ; 

  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʨʘʩʩʪʘʥʦʚʢʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʮʝʣʝʡ;  

  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. 

ʆʧʨʝʜʝʣʠʤ ʩʝʤʴ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʨʠʩ. 2). ʉʨʘʚʥʠʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʩʨʦʢʘ ʞʠʟʥʠ ʀʉʇ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʪʦʣʴʢʦ 5% ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʩʦʛʣʘʩʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ (ʙʶʜʞʝʪʥʳʤ, ʨʝʩʫʨʩʥʳʤ, ʢʘʣʝʥʜʘʨʥʳʤ ʠ ʜʨ.). ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʤʝʝʪ ʤʝʩʪʦ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʫʪʨʘʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʀʉʇ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʥʝ ʜʦʩʪʠʞʝʥʠʠ ʦʞʠ-

ʜʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠ ʚʩʝʡ ʛʣʫʙʠʥʝ ʠ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥ-

ʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ- ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʭ. 

ʅʘ ʚʩʶ ʛʣʫʙʠʥʫ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʟ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʯʸʪʘ ʬʘʢʪʦʨʦʚ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʧʦʜʭʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ (ʨʠʩ. 3) [2]. ʂʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ʚ ʧʣʘʥʝ ʧʨʦʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ. 
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ʈʠʩ. 2. ʉʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʝʛʦʨʠʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʀʉɼ 

 

 

 
 

ʈʠʩ. 3. ʌʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʫʯʸʪʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʨʘʩʯʸʪʘʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʇ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 
 

ɺ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʤʝʥʝʥʳ 
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ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʣʦʞʥʦʩʪʴ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʧʨʦʭʦʜʷʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʡʩʷ ʥʝʪʦʯʥʦʩʪʴʶ ʠ ʥʝʧʦʣʥʦʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ. ɺ ʨʝʘʣʴʥʳʭ ʞʝ ʫʩʣʦʚʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʩʣʫʯʘʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʠ ʠʥʪʝʨʚʘʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʢʘ-

ʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʫʯʸʥʳ-

ʤʠ ʧʨʠʟʥʘʶʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ, ʠʥʪʝʨʚʘʣʴʥʳʡ, ʘ ʪʘʢʞʝ ʪʨʝʥʜʦʚʳʡ ʘʥʘʣʠʟ [3]. 

ʆʟʥʘʢʦʤʠʚʰʠʩʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʨʦʜʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʉʇ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʦʥʠ ʣʠʙʦ ʠʩʢʣʶʯʘʶʪ ʬʘʢʪʦʨʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟ ʨʘʩʯʸʪʦʚ ʬʠ-

ʥʘʥʩʦʚʦʡ ʤʦʜʝʣʠ ʀʉʇ, ʯʪʦ ʥʝʚʝʨʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʷʚ-

ʣʷʝʪʩʷ ʥʝʫʩʪʨʘʥʠʤʳʤ ʘʩʧʝʢʪʦʤ ʢʘʞʜʦʛʦ ʊʕʆ, ʣʠʙʦ ʥʝʩʧʦʩʦʙʥʳ ʫʯʠʪʳʚʘʪʴ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʭʦʜʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʮʝ-
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ʨʝʩʫʨʩʦʚ. ʉʦʩʪʘʚʣʝʥʘ ʫʪʦʯʥʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʮʝʥʢʫ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩ ʮʝʣʴʶ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʫʯʘʩʪʢʘ ʠʣʠ ʩʨʘʚʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʫʯʘʩʪʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʩʠ-

ʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʬʘʢʪʦʨʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

 

ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʦʩʥʦʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ, ʚ ʩʠʣʫ ʩʚʦʠʭ ʧʨʠ-

ʨʦʜʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʦʙʲʝʢʪ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ ʦʪ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ [1]. 

ʌʦʨʤʠʨʫʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʪʨʘʥʳ ʫʯʠ-

ʪʳʚʘʝʪ ʧʨʘʚʦʚʳʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʪʨʘʥʳ ʠ ʦʙʱʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ, ʛʦʪʦʚʥʦʩʪʴ ʛʨʘʞʜʘʥ ʧʦʢʫʧʘʪʴ 

ʝʸ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ, ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʠ ʪ.ʧ. ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ.  

ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʫʯʘʩʪʢʦʚ) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ ʨʘʟʣʠʯ-

ʥʘ. ɿʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʪʨʝʙʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʚʣʦʞʝʥʠʡ, ʥʝ ʧʨʠʚʣʝʢʘʶʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʥʝ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʤʝʩʪʥʳʭ ʙʶʜʞʝ-

ʪʦʚ [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʜʥʦʟʥʘʯʥʦ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʛʦʚʦʨʠʪʩʷ ʦʙ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʩʫʙʲʝʢʪʘ ʈʌ. ɹʳʣʠ ʩʦʩʪʘʚʣʝ-

ʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʡʪʠʥʛʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ, ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʯʪʦʙ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʠʟʫʯʠʤ ʧʦʥʷʪʠʝ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. ʇʦʩʣʝ, 

ʧʝʨʝʡʜʷ ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ, ʩʤʦʞʝʤ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʀʪʘʢ, ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ 

ʙʘʣʘʥʩ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʠʩʢʘ. 

çéʆʮʝʥʢʫ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠ-

ʮʠʡ. ʆʮʝʥʢʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʩʣʝʜʫʝʪ 

ʧʨʦʚʦʜʠʪʴ ʧʦ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʠʩʢʦʚè [3]. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʜʝʡʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʭʘʥʠʟʤʘ ʨʘʟʤʝʱʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

ʊʘʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʳʝ ʬʦʥʜʳ ʨʘʟʚʠʪʠʷ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʪʫʨʠʟʤʘ ʠ ʜʨ. [4]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ 
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ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʜʘʝʪ ɺ. ɸ. ɿʠʤʠʥ ʢʘʢ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʘʥʝ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʳʭ, ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʢʘʯʝʩʪʚʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘ-

ʥʠʷ ʠ ʩʪʝʧʝʥʴ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʚʣʦʞʝʥʠʠ ʢʘʧʠʪʘʣʘ. ɼʣʷ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ 

ʨʝʟʝʨʚʳ ʫʣʫʯʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʩʚʷʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʦʨʦʚ [5]. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ ï ʵʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠʨʘʚʥʠʚʘʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʴ ʢ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʦʧʨʦʙʫʝʤ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝ-

ʩʪʠʮʠʡ ʚ ʫʯʘʩʪʦʢ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢʦʡ ʦʙʲʝʢʪ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʧʦʩʪʨʦʠʪʴ ʩ 

ʫʯʝʪʦʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʩ ʪʝʢʫʱʠʤ ʨʘʟʨʝʰʝʥʥʳʤ 

ʚʠʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʠ ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦ-

ʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʥʷʪʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʩʪʠ [6]. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɸʥʘʣʠʟ ʨʳʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʭʦʜ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ 

ʩʪʦʠʤʦʩʪʠ: ʯʝʤ ʚʳʰʝ ʜʦʭʦʜʥʦʩʪʴ ʦʪ ʵʪʠʭ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʝʤ ʚʳʰʝ ʠʭ 

ʩʪʦʠʤʦʩʪʴ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʤ ʚʳʰʝ ʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ [7].  

ʊʝʧʝʨʴ ʧʦʧʨʦʙʫʝʤ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʬʘʢʪʦ-

ʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʈʌ. ɺ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦʜʷʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʛʨʫʧʧʠʨʦʚʢʘʤ ʬʘʢʪʦ-

ʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʨʘʙʦʪʘʭ ɸ.ʅ. ɸʩʘʫʣʘ ʠ ʅ.ʀ. ʇʘʩʷʜʳ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠ-

ʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʨʝʛʠʦʥʘ, ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (ʥʝ-

ʠʟʤʝʥʷʝʤʳʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʬʘʢʪʦʨʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʨʝʤʝʥʠ) ʠ ʧʦ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ ʚʣʠʷʥʠʷ (ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ, ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ) [8]. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ 
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ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʠ 

ʬʘʢʪʦʨʘʤ ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ɺ ʨʘʙʦʪʘʭ ɺ.ʊ. ʄʘʢʩʠʤʦʚʘ ʠ ɺ.ʄ. ɸʩʢʠʥʘʜʟʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʛʨʫʧʧʠ-

ʨʦʚʢʠ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ [9]. ʂ.ɺ. ɹʘʣʜʠʥ ʨʘʟʜʝʣʷʝʪ 

ʛʨʫʧʧʳ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ [10]. 

ʄʥʦʛʠʝ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʢʣʠʤʘʪʘ ʫʯʠʪʳʚʘʶʪ ʦʙʰʠʨʥʳʡ ʥʘʙʦʨʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʡ ʢʣʠʤʘʪ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʠʨʦʚʢʠ: 

 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ (ʵʪʦ ʠ ʥʘʣʠ-

ʯʠʝ ʚ ʨʝʛʠʦʥʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʣʠʯʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʦʧʣʠʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʪʨʫʜʦ-

ʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʘʟʚʠʪʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʧ.);  

 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʱʠʝ ʫʩʣʦʚʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʨʘʟʚʠʪʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʲʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʟʚʠ-

ʪʦʩʪʴ ʩʘʤʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʳ); 

 ʌʘʢʪʦʨʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʨʘʟʚʠʪʦʩʪʴ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ (ʨʘʟʚʠ-

ʪʠʝ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʩʙʳʪʘ, ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʨʝʛʠʦʥʘ ʨʘʙʦʪʘʪʴ ʥʘ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ); 

 ʇʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʥʘʩʝʣʝʥʠʷ ʢ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ, 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʦʡ ʚʣʘʩʪʴʶ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ); 

 ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʨʝʘʣʴʥʦʛʦ 

ʜʦʭʦʜʘ ʥʘʩʝʣʝʥʠʷ, ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʜʣʷ ʧʨʠʝʟʞʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʪ.ʧ.); 

 ʇʨʘʚʦʚʳʝ ʬʘʢʪʦʨʳ (ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʠ 

ʠʥʳʭ ʧʣʘʪʝʞʝʡ; ʟʘʢʦʥʳ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʘʢʪʳ ʠ ʧʨʦʯʠʝ ʜʦʢʫʤʝʥʪʳ ʧʨʠʥʷʪʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʣʘʩʪʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

 ʌʠʥʘʥʩʦʚʳʝ ʬʘʢʪʦʨʳ (ʜʦʭʦʜʥʦʩʪʴ ʙʶʜʞʝʪʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʛʠʦʥʘ ʦʪ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʠ ʪ.ʧ.). 

ʄʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʧʨʦʙʫʝʤ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠ ʦʧʠʩʘʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶ-

ʱʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʫʯʘʩʪʢʦʚ). 

ʆʜʥʘʢʦ, ʬʘʢʪʦʨʳ, ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʵʪʦʛʦ, ʥʝ ʙʫʜʫʪ ʜʝʣʠʪʴʩʷ ʥʘ ʫʢʨʫʧʥʸʥʥʳʝ 

ʛʨʫʧʧʳ, ʠ ʜʝʣʠʪʴʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʨʠʩʢ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʢʘʞʜʳʡ 

ʬʘʢʪʦʨ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩ ʧʦʟʠʮʠʠ ʣʦʛʠʢʠ, ʢʘʢ ʦʥ ʚʣʠʷʝʪ ʥʘ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʦʙʨʘʥʥʳʝ ʬʘʢʪʦʨʳ ʙʫʜʫʪ ʜʝʣʠʪʴʩʷ 

ʥʘ ʪʝ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʠ ʪʝ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʪʦʨʳʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ.  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʷʞʝʥʥʦʡ 

ʩʪʨʘʥʦʡ, ʨʝʛʠʦʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʨʝʩʫʨʩ-

ʥʦʡ ʙʘʟʦʡ, ʙʣʠʟʦʩʪʴʶ ʢ ʨʳʥʢʘʤ ʩʙʳʪʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʪ. ʧ., ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʦʮʝʥʢʝ ʬʘʢʪʦ-

ʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ʀ ʪʘʢ ʜʘʜʠʤ 
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ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʮʝʣʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

1. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

 ʈʘʩʧʦʣʦʞʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʫʙʲʝʢʪʝ ʈʌ. 

 ʈʘʩʧʦʣʦʞʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʨʦʜʝ, ʄʆ, ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ. 

 ʈʘʩʧʦʣʦʞʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ  

 ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʨʝʛʠʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʫʯʘʩʪʦʢ. 

 ɼʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ, ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ. 

 ʉʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

 ʇʝʨʠʦʜ ʦʢʫʧʘʝʤʦʩʪʠ. 

 ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʜʦʭʦʜ. 

3. ʇʨʘʚʦʚʳʝ ʬʘʢʪʦʨʳ 

 ʇʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ (ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʘʚʦ 

ʘʨʝʥʜʳ). 

 ʇʨʘʚʦʚʳʝ ʥʦʨʤʳ ʯʘʩʪʥʦʛʦ ʠ ʧʫʙʣʠʯʥʦʛʦ ʧʨʘʚʘ, ʩʝʨʚʠʪʫʪʳ. 

 ɺʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʥʦʨʤʳ. 

 ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʠ ʠʥʳʭ ʟʝʤʝʣʴʥʳʭ ʧʣʘ-

ʪʝʞʝʡ. 

4. ʌʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

 ʈʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

 ʌʦʨʤʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

 ʈʝʣʴʝʬ ʫʯʘʩʪʢʘ. 

 ʉʦʩʪʦʷʥʠʝ ʛʨʫʥʪʦʚ. 

5. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ 

 ʊʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʜʦʨʦʛʠ. 

 ʂʦʤʤʫʥʠʢʘʮʠʠ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʛʘʟ, ʚʦʜʘ ʠ ʪ.ʧ.). 

 ʉʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ (ʙʦʣʴʥʠʮʳ, ʜʝʪʩʢʠʝ ʩʘʜʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝ-

ʞʜʝʥʠʷ, ʄʌʎ, ʊʎ, ʤʘʛʘʟʠʥʳ). 

6. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

 ʂʣʠʤʘʪ. 

 ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ 

(ʣʝʩ, ʧʘʨʢ, ʚʦʜʦʝʤ, ʣʘʥʜʰʘʬʪ, ʨʷʜʦʤ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʩʚʘʣ-

ʢʦʡ ʠ ʪ.ʧ.). 

 ʋʨʦʚʝʥʴ ʰʫʤʘ. 

7. ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

 ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ. 

 ʏʠʩʣʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʩʦʩʪʘʚ. 

 ʋʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

 ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʙʫʜʝʪ ʨʘʟʣʠʯʥʘ, ʪ.ʢ. ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢ ʧʨʠʤʝʨʫ ʤʥʦʛʦʢʚʘʨ-

ʪʠʨʥʦʛʦ ʜʦʤʘ ʠ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ ʨʘʟʣʠʯʥʳ ʪʨʝʙʦʚʘʥʠʷ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚʣʠʷ-

ʶʪ ʥʘ ʜʦʭʦʜ ʧʣʘʥʠʨʫʝʤʳʡ ʧʦʣʫʯʠʪʴ ʦʪ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʘ 
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ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʟʤʝʨʘ ʪʨʝʙʫʝʤʳʭ ʚʣʦʞʝʥʠʡ ʚ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʥʘ ʦʙʲʝʢʪ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʜʚʘ ʫʯʘʩʪʢʘ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ, ʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʯʘʩʪʫʶ ʧʦʣʫʯʘʝʪ-

ʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʢ ʧʨʠʤʝʨʫ ʥʝ ʧʦʜʭʦʜʷʱʠʡ ʨʝʣʴʝʬ ʠʣʠ 

ʩʦʩʪʦʷʥʠʝ ʛʨʫʥʪʦʚ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʧʣʘʥʠʨʦʚʢʫ 

ʫʯʘʩʪʢʘ ʠ ʬʫʥʜʘʤʝʥʪ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʙʫʜʝʪ 

ʩʠʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʘ ʜʦ ʜʨʫʛʦʛʦ ʫʯʘʩʪʢʘ, ʢ 

ʧʨʠʤʝʨʫ, ʧʦʪʨʝʙʫʝʪʩʷ ʜʘʣʝʢʦ ʪʷʥʫʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʜʦʨʦʛʠ ʠ 

ʪ.ʧ.) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʬʘʢʪʦʨ ʙʫʜʝʪ ʧʨʝʚʘʣʠʨʦʚʘʪʴ. ʇʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʬʘʢ-

ʪʦʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʣʠ ʩʨʘʚʥʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʩʜʝʣʘʪʴ ʚʳʚʦ-

ʜʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʦʯʥʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: 

 ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʦ; 

 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ; 

 ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʈʝʥʦʚʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜ ʩʧʦʨʪʠʚʥʳʝ ʮʝʥʪʨʳ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʨʫʢʪʫʨʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʛʘʧʦʣʠʩʘ, ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʦʞʥʦ ʥʘʡʪʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʯʝʨʪʝ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʨʘʡʦʥʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʦʪʩʣʫʞʠʚʰʠʭ ʩʚʦʡ ʩʨʦʢ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʜʘʥʠʡ ʠ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦ ʚʩʝʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʝʥʦʚʘʮʠʷ ʜʝʛʨʘʜʠʨʫ-

ʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʳʭʦʜʦʚ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠ-

ʪʫʘʮʠʠ ʩ ʚʝʪʭʠʤʠ ʩʪʨʦʝʥʠʷʤʠ ʠ ʥʝʭʚʘʪʢʦʡ ʟʝʤʣʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʈʝʰʝʥʠʝ ʵʪʦʛʦ 

ʚʘʞʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʧʨʦʩʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʴʩʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʥʦʚʘʮʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʦʨʪʠʚʥʳʝ ʮʝʥ-

ʪʨʳ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 

 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʫʩʣʦʚʠʷʤ 

ʨʳʥʢʘ ʠ ʥʝʢʦʥʢʫʨʝʥʪʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʠʤʠ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʧʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝʜʦʩʪʘʪʦʢ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʦʝ ʧʨʠʚʦʜʷʪ ʢ ʟʘʢʨʳʪʠʶ ʨʷ-

ʜʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʨʝʥʦʚʘʮʠʷʤ ʠʭ ʧʦʜ ʠʥʳʝ, ʯʘʱʝ ʚʩʝʛʦ, ʩʦ-

ʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. 

ʊʝʨʤʠʥ çʨʝʥʦʚʘʮʠʷè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʦʟʥʘʯʘʝʪ ʩʤʝʥʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʥʦʚʘʮʠʠ, ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʦ-

ʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʬʘʢ-

ʪʦʨʳ. ʇʝʨʝʥʦʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʯʝʨʪʫ ʛʦʨʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʩʥʦʩ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʦʪʚʝʯʘʝʪ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʥʫʞʜʘʤ ʠ ʩʚʦʝʤʫ ʧʦʪʝʥʮʠʘʣʫ, ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʧʣʝʢʩʘ ʩ 

ʥʦʚʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ. ʅʦ ʧʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ (ʥʘ ʩʥʦʩ ʦʙʲʝʢʪʦʚ, ʥʘ ʨʘʩʯʠʩʪʢʫ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪʘʢ ʜʘʣʝʝ). 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʧʘʤʷʪ-

ʥʠʢʘʤʠ ʠ ʦʭʨʘʥʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. [1] 

ʌʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʣʫʘ-

ʪʠʨʦʚʘʪʴ ʠʭ ʝʱʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʦʩʚʦʙʦʞʜʘʶʱʠʝʩʷ 

ʢʦʨʧʫʩʘ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺʩʝ ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʠʥʪʝʨʝʩ 

ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʜʘʥʠʷʤ ʩ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʭ ʧʦʜ ʦʙʲʝʢʪʳ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʈʝʥʦʚʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴ-

ʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʦʩʚʦʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʩʦ-

ʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚ ʤʠʢʨʦʨʘʡʦʥʘʭ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʜʥʦʡ ʠʟ ʮʝʣʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, ʨʘʟʚʠʪʠʝ ʩʧʦʨ-

ʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʜʝʪʩʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʰʢʦʣ ʠ ʩʝʢʮʠʡ.  

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʦʙʣʝʤʘ ʤʝʞʜʫ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʪʝʥ-

ʜʝʥʮʠʷ ʚʳʚʦʜʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʟʘ ʧʨʝʜʝʣʳ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʧʝʨʝʧʨʦʬʠ-

ʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʙʘʪʫʪʥʳʡ ʮʝʥʪʨ House of Air ʚ ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ (ʨʠʩ. 1) [2]. ʇʦʩʪʨʦʝʥʥʦʝ ʚ 1921 ʛʦʜʫ ʟʜʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʦ 

ʘʚʠʘʮʠʦʥʥʳʤ ʘʥʛʘʨʦʤ. ɸʥʛʘʨ ʙʳʣ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥ ʘʨʭʠʪʝʢʪʦʨʦʤ ʠʟ ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ ʄʘʨʢʦʤ ʍʦʨʪʦʥʦʤ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʠʣ ʥʘ ʬʘʩʘʜ ʜʚʦʡʥʫʶ ʩʪʝʢʣʷʥʥʫʶ 

ʜʚʝʨʴ ʘʥʛʘʨʘ ʰʠʨʠʥʦʡ 13 ʤ ʠ ʚʳʩʦʪʦʡ 6 ʤ, ʘ ʪʘʢʞʝ ʚʪʦʨʦʡ ʧʦʜʠʫʤʫ ʩ ʚʠʜʦʤ ʥʘ 

ʙʘʪʫʪʳ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ ʘʥʛʘʨʘ ʟʘʥʠʤʘʶʪ ʙʘʪʫʪʥʳʝ ʩʦʦʨʫ-

ʞʝʥʠʷ. ɺ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʟʜʝʚʘʣʢʠ, ʢʦʥʬʝʨʝʥʮ-ʟʘʣ, ʢʘʬʝ. 

 

  
ʘ) ʙ) 

ʈʠʩ. 1. ɹʳʚʰʠʡ ʘʥʛʘʨ (ʘ) ʠ ʝʛʦ ʨʝʥʦʚʘʮʠʷ ʧʦʜ ʙʘʪʫʪʥʳʡ ʮʝʥʪʨ House of Air (ʙ) 

ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

Manufaktura ʚ ʛ. ʃʦʜʟʴ, ʇʦʣʴʰʘ (ʨʠʩ. 2) [3]. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚ-

ʰʝʡ ʪʢʘʮʢʦʡ ʬʘʙʨʠʢʠ, ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʢʦʪʦʨʦʡ ʟʜʘʥʠʷ ʩʥʦʩʠʪʴ ʥʝ ʩʪʘʣʠ, ʘ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʧʝʨʝʜʘʣʠ ʧʦʜ ʤʫʟʝʠ (ʩʝʡʯʘʩ ʠʭ ʪʨʠ) ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʛʘʟʠʥʳ, ʢʘʬʝ, 

ʢʠʥʦʪʝʘʪʨ ʠ ʧʨʦʯʠʝ ʫʚʝʩʝʣʠʪʝʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ. ʆʜʠʥ ʠʟ ʢʦʨʧʫʩʦʚ ʧʝʨʝʧʨʦʬʠ-

ʣʠʨʦʚʘʣʠ ʧʦʜ ʬʠʪʥʝʩ-ʮʝʥʪʨ, ʮʝʥʪʨ ʩʢʘʣʦʣʘʟʘʥʠʷ ʠ ʪʘʥʮʝʚʘʣʴʥʳʝ ʩʪʫʜʠʠ. 

ɼʘʥʥʳʝ ʧʨʠʤʝʨʳ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʠʩʧʦʩʦʙʣʷʝ-

ʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʜ ʩʧʦʨʪʠʚʥʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ɹʦʣʴʰʝʧʨʦʣʝʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʳʩʦʢʠʝ ʧʦʪʦʣʢʠ 

ʦʪʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʚʠʜʘ ʧʨʦʝʢʪʦʚ. 
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ʘ) 

 
 

ʙ) 

 

ʈʠʩ. 2. ʌʘʩʘʜ ʢʦʤʧʣʝʢʩʘ Manufaktura (ʘ) ʠ ʬʠʪʥʝʩ-ʮʝʥʪʨ ʚ ʦʜʥʦʤ ʠʟ ʝʛʦ ʢʦʨʧʫʩʦʚ (ʙ). 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʝʥʦʚʘʮʠʷ ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʳʭʦʜʦʚ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʪʫʘʮʠʠ ʩ ʚʝʪʭʠʤʠ ʩʪʨʦʝʥʠʷʤʠ ʠ 

ʥʝʭʚʘʪʢʦʡ ʟʝʤʣʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʧʨʦʩʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʴʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫ-

ʘʣʴʥʳʤ.  

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɼʨʦʞʞʠʥ ʈ.ɸ. ʈʝʥʦʚʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ // ɺʝʩʪʥʠʢ ʉʠʙʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ / ʄʠʥʠ-

ʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ; ʨʝʜʢʦʣ. : ɽ.ɺ. ʇʨʦʪʦʧʦʧʦʚ (ʛʣ. ʨʝʜ.) [ʠ 

ʜʨ.]. ï ʅʦʚʦʢʫʟʥʝʮʢ : ʀʟʜ. ʮʝʥʪʨ ʉʠʙɻʀʋ, 2015. ï ˉ 1(11). ï ʉ. 84-86. 

2. House of air: URL: https://en.wikipedia.org/wiki/House_of_Air  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

01.04.2017). 

3. Manufaktura: URL: http://www.manufaktura.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.04.2017). 

 

 

 

 
ɿʘʡʮʝʚ ʉ.ɺ., ɸʙʨʘʤʦʚʘ ɸ.ɸ., ɼʷʛʝʣʝʚ ʄ.ʖ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʦʙʲʝʤʘ ʪʘʣʦ-ʛʦ ʩʪʦʢʘ ʥʘ ʧʨʠʤʝʨʝ ʨ. ʂʘʨʣʫʪʢʘ (ʛ. ʀʞʝʚʩʢ ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 

ɿʘʡʮʝʚ ʉ.ɺ., ʤʘʛʠʩʪʨʘʥʪ, e-mail: dlyazadanii@yandex.ru;  

ɸʙʨʘʤʦʚʘ ɸ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; 

ɼʷʛʝʣʝʚ ʄ.ʖ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʦʙʲʝʤʘ ʪʘʣʦʛʦ 

ʩʪʦʢʘ ʥʘ ʧʨʠʤʝʨʝ ʨ. ʂʘʨʣʫʪʢʘ (ʛ. ʀʞʝʚʩʢ ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 
 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʚʝʩʥʳ ʠ ʥʘʯʘʣʘ ʧʝʨʠʦʜʘ ʩʥʝʛʦʪʘʷʥʠʷ, ʭʠʤʠʯʝ-

ʩʢʠʝ ʨʝʘʛʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʧʦʩʳʧʘʶʪ ʜʦʨʦʛʠ, ʚʤʝʩʪʝ ʩ ʪʘʣʦʡ ʚʦʜʦʡ ʧʦʧʘʜʘʶʪ ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ, ʘ ʪʘʢʞʝ ʚ ʧʦʯʚʫ. ʊʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʤʫʪʥʦʩʪʴ ʠ ʩʦʣʝʥʦʩʪʴ ʛʦʨʦʜ-

ʩʢʠʭ ʨʝʢ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʯʥʳʭ ʞʠʪʝʣʷʭ ʠ ʨʘʩʪʝʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʝ ʨʝʘʛʝʥʪʳ, ʤʫʪʥʦʩʪʴ, ʩʦʣʝʥʦʩʪʴ. 

 

https://en.wikipedia.org/wiki/House_of_Air
http://www.manufaktura.com/


56 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦʵʪʦʤʫ ʦʜ-

ʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʙʦʨʢʘ ʩʥʝʛʘ ʩ ʫʣʠʮ ʠ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ 

ʢʘʢ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ, ʚʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʩʥʝʞʥʳʭ ʤʘʩʩ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʩʣʫʞʙ, ʪʘʢ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʳʚʦʟ 

ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʩʥʝʛʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦ-

ʩʪʘ ʮʝʥʳ ʥʘ ʪʦʧʣʠʚʦ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʥʝʞʥʳʭ ʤʘʩʩ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1-8]. 

ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ çʄʫʥʠʮʠʧʘʣʴʥʦʝ ʆʙʨʘʟʦʚʘʥʠʝ ʛʦʨʦʜ 

ʀʞʝʚʩʢè, ʝʞʝʛʦʜʥʦ ʥʘ ʜʦʨʦʛʠ ʀʞʝʚʩʢʘ ʚʳʚʦʟʠʪʴʩʷ ʦʢʦʣʦ 27125 ʪʦʥʥ ʧʝʩʯʘʥʥʦ-

ʩʦʣʷʥʦʡ ʩʤʝʩʠ, 240 ʪʦʥʥ çɹʠʦʥʦʨʜʘè [9]. ʇʝʩʯʘʥʦ-ʩʦʣʝʥʘʷ ʩʤʝʩʴ (ʇʉʉ) ï ʩʤʝʩʴ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʣʠ (ʢʦʥʮʝʥʪʨʘʪ ʤʠʥʝʨʘʣʴʥʳʡ ï ʛʘʣʠʪ ʧʦ ʊʋ 2111-003-00352816-

2005) ʠ ʧʝʩʢʘ ʤʦʨʩʢʦʛʦ ʧʦ ɻʆʉʊ 8736-93. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʘʣʝʜʴʶ 

ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʟʘʤʦʨʦʟʢʘʭ (ʜʦ -10Áʉ). çɹʠʦʥʦʨʜè ï ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ ʭʠʤʠ-

ʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʵʬʬʝʢʪʠʚʥʦ ʧʣʘʚʠʪʴ ʣʝʜ, ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ ʦʪ 0Áʉ ʜʦ -25Áʉ. ɺʳʩʦʢʘʷ ʧʣʘʚʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʠʜʝ ʩʦʯʝʪʘʥʠʷ: 

- ʭʣʦʨʠʜ ʢʘʣʠʷ ï 10-40 %; 

- ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ ï 20-50 %; 

- ʭʣʦʨʠʜ ʥʘʪʨʠʷ ï 20-60 %; 

- ʭʣʦʨʠʜ ʤʘʛʥʠ ̫ï 0,5-15 %. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʣʳʭ ʚʦʜ, ʚʩʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʧʦʧʘʜʘʶʪ ʚ ʧʦʯ-

ʚʫ ʠ ʨʝʢʠ, ʯʪʦ ʥʘʥʦʩʠʪ ʫʱʝʨʙ ʧʦʯʚʝ ʠ ʪʝʤ ʩʘʤʳʤ ʨʘʩʪʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʨʝʯʥʳʤ 

ʦʙʠʪʘʪʝʣʷʤ [1-5]. 

ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʧʝʨʠʦʜʘ ʢʦʥʮʘ ʩʥʝʛʦʪʘʷʥʠʷ, ʦʩʪʘʪʢʠ ʨʝʘʛʝʥʪʦʚ ʦʩʪʘʶʪʩʷ 

ʥʘ ʦʙʦʯʠʥʝ ʠ ʨʘʟʥʦʩʷʪʩʷ ʚ ʚʠʜʝ ʧʳʣʠ ʚ ʚʦʟʜʫʭʝ, ʪʝʤ ʩʘʤʳʤ ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ [7]. ɼʣʷ ʛ. ʀʞʝʚʩʢ ʭʘʨʘʢʪʝʨʥʘ ʥʝʧʦʣʥʘʷ ʨʘʟ-

ʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ.  

ɺ ʜʥʝʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʣʳʭ ʚʦʜ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʦʣʝʙʘʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʚʥʦ-

ʤʝʨʥʳʡ ʩʪʦʢ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʦʩʪʫʧʣʝʥʠʡ ʪʘʣʳʭ ʚʦʜ ʚ ʨʝʢʫ ʂʘʨʣʫʪ-

ʢʘ ʥʘʧʨʷʤʫʶ ʚʝʜʫʪ ʢ ʟʘʪʦʧʣʝʥʠʶ. ʇʨʠ ʧʦʩʪʦʷʥʥʳʭ ʩʢʘʯʢʘʭ ʦʙʲʸʤʦʚ ʜʦʩʪʠʞʝ-

ʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʪʘʣʳʭ ʚʦʜ ʚ ʨʝʢʫ ʧʨʦʙʣʝʤʘʪʠʯʥʦ.  

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʟʘʪʦʧʣʝʥʠʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʝʤʢʦʩʪʠ ï ʫʩʨʝʜʥʠʪʝʣʠ. ʊʘʢ ʞʝ 

ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʨʘʩʭʦʜʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɺ ʜʦʣʛʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʫʩʨʝʜʥʠʪʝʣʠ ʜʚʫʭ ʪʠʧʦʚ: ʩ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʠʝʤ ʧʦʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʧʦʩʪʫʧʘʶʱʝʡ ʩʪʦʯʥʦʡ ʚʦʜʳ. 

ʉʭʝʤʘ ʫʩʨʝʜʥʠʪʝʣʷ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʧʦʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 1. 
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ʊʘʙʣʠʮʘ. ɺʠʜʳ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

ʉʠʩʪʝʤʘ ʚʦʜʦ-

ʦʪʚʝʜʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʆʙʱʝʩʧʣʘʚʥʘʷ ʇʨʝʜʧʦʣʘʛʘʝʪ ʦʪʚʝʜʝ-

ʥʠʝ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦ-

ʦʨʫʞʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʦʜʥʦʡ 

ʧʦʜʟʝʤʥʦʡ ʩʝʪʠ ʪʨʫʙ ʠ 

ʢʘʥʘʣʦʚ 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝ-

ʪʝʡ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʤʦʪʨʦʚʳʭ ʢʦʣʦʜʮʝʚ ʠ 

ʦʙʲʝʤʦʚ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʝʜʠʥʦʚʨʝ-

ʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʩʝʪʠ ʙʦʣʴʰʦʛʦ 

ʩʝʯʝʥʠʷ, ʥʘʩʦʩʥʳʭ ʩʪʘʥ-

ʮʠʡ ʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ. ɺ ʧʝʨʠʦʜʳ ʜʦʞʜʝʡ 

ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ 

ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʜʚʘʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʟʜʘʥʠʡ 

ʇʦʣʫʨʘʟʜʝʣʴʥʘʷ ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʩʪʨʦʡʩʪʚʦ ʜʚʫʭ ʩʝʪʝʡ ï 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʙʳʪʦʚʦʡ ʠ ʜʦʞʜʝʚʦʡ, ʚ 

ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʦʪʦʨʳʭ ʫʩʪʨʘʠʚʘʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʨʘʟʜʝ-

ʣʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʣʠʯʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ ʩʝʪʠ ʠ 

ʢʦʣʣʝʢʪʦʨʦʚ ʜʦʞʜʝʚʦʡ 

ʩʝʪʠ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʚʦ 

ʚʨʝʤʷ ʜʦʞʜʷ ʚ ʚʦʜʦʝʤ ʧʦ-

ʩʪʫʧʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʡ 

ʅʝʫʩʪʦʡʯʠʚʳʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʛʣʘʚʥʦʛʦ ʢʦʣʣʝʢ-

ʪʦʨʘ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʢʘ-

ʤʝʨʘʤʠ ʚ ʧʝʨʠʦʜ ʜʦʞʜʷ ʠ 

ʚʳʟʚʘʥʥʘʷ ʵʪʠʤ ʩʣʦʞ-

ʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠ-

ʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

 

ʇʦʣʥʘʷ ʨʘʟ-

ʜʝʣʴʥʘʷ 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʩʝʪʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ: ʦʜʥʘ ï 

ʜʣʷ ʙʳʪʦʚʳʭ ʠ ʟʘʛʨʷʟ-

ʥʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʨʫ-

ʛʘʷ ï ʜʣʷ ʦʪʚʝʜʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ 

ʫʩʣʦʚʥʦ ʯʠʩʪʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʙʳʪʦʚʦʡ ʩʝʪʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ, ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʳʡ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʙʳʪʦʚʦʡ 

ʩʝʪʠ 

ʏʘʩʪʠʯʥʳʡ ʩʙʨʦʩ ʜʦʞʜʝ-

ʚʳʭ ʚʦʜ ʯʝʨʝʟ ʨʘʟʜʝʣʠ-

ʪʝʣʴʥʳʝ ʢʘʤʝʨʳ ʙʝʟ 

ʦʯʠʩʪʢʠ ʚ ʚʦʜʦʝʤ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʣʦʢʘʣʴʥʳʭ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʣʘʚʥʦʛʦ ʧʝʨʝʭʚʘʪʳʚʘʶ-

ʱʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʛʦ ʩʪʦʢʘ 

ʅʝʧʦʣʥʘʷ ʨʘʟ-

ʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʢʣʘʜʢʫ ʧʦʜʟʝʤʥʳʭ 

ʙʳʪʦʚʦʡ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʩʝʪʝʡ, ʘ ʦʪʚʝ-

ʜʝʥʠʝ ʜʦʞʜʝʚʳʭ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪ-

ʩʷ ʩ ʧʦʤʦʱʴʶ ʫʣʠʯʥʳʭ 

ʣʦʪʢʦʚ, ʢʶʚʝʪʦʚ ʠ ʢʘ-

ʥʘʚ 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʙr ʪʦʚʳʭ ʩʪʦʢʦʚ ʚ ʚʦʜʦʝʤ. 

ʄʝʥɹ-

ʰʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠ

ʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙ-

ʱʝʩʧʣʘʚʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʙʨʦʩ ʜʦʞʜʝʚʳʭ ʠ ʪʘʣʳʭ 

ʚʦʜ ʙʝʟ ʦʯʠʩʪʢʠ ʚ ʚʦʜʦʝʤ 
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ʈʠʩ. 1. ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʫʩʨʝʜʥʠʪʝʣʴ ʩʪʦʯʥʳʭ ʚʦʜ: 

1  ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʣʦʪʦʢ; 2  ʚʦʜʦʦʪʚʦʜʥʦʡ ʢʘʥʘʣ; 3  ʩʙʦʨʥʳʝ ʣʦʪʢʠ; 4  ʛʣʫʭʘʷ 

ʧʝʨʝʛʦʨʦʜʢʘ; 5  ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʝʨʝʛʦʨʦʜʢʘ; 6  ʧʦʜʚʦʜ ʚʦʜʳ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʫʩʨʝʜʥʠʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʉʪʦʯʥʘʷ ʚʦʜʘ ʧʦʧʘʜʘʝʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʦʣʦʜʝʮ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʦ ʞʝʣʦʙʘʤ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʨʠʜʦʨʳ ʫʩʨʝʜʥʠʪʝʣʷ ʠ ʩʦʙʠʨʘʝʪʩʷ ʟʘʪʝʤ ʚ ʜʠʘʛʦʥʘʣʴʥʳʝ ʣʦʪ-

ʢʠ, ʠʟ ʥʠʭ ʩʪʦʯʥʘʷ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʚʳʧʫʩʢʥʫʶ ʢʘʤʝʨʫ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʨʝʜ-

ʥʝʥʠʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʧʦʨʮʠʡ ʩʪʦʯʥʦʡ ʚʦʜʳ ʢ ʩʙʦʨʥʦʤʫ ʣʦʪʢʫ. ʊʠʧʦʚʦʡ ʫʩʨʝʜʥʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ 

4ï6 ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʕʪʠ ʫʩʨʝʜʥʠʪʝʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʩʪʫʧʘʶ-

ʱʠʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʠ ʩʣʘʙʦʡ ʠʭ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʪʦʥʫ. 

 
 

ʈʠʩ. 2. ʋʩʨʝʜʥʠʪʝʣʴ ʩ ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

1  ʚʳʧʫʩʢʥʘʷ ʢʘʤʝʨʘ, 2  ʚʳʧʫʩʢʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 3  ʢʦʨʧʫʩ; 4  ʣʦʪʦʢ; 

5  ʙʘʨʙʦʪʝʨ 
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ɼʣʷ ʫʩʨʝʜʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʫʩʨʝʜʥʠʪʝ-

ʣʷʭ ʚʦʜʘ ʤʦʞʝʪ ʧʝʨʝʤʝʰʠʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʰʘʣʦʢ, ʧʨʠ ʧʝʨʝ-

ʢʘʯʢʝ ʥʘʩʦʩʘʤʠ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʫʩʨʝʜʥʠʪʝʣʠ 

ʙʘʨʙʦʪʘʞʥʦʛʦ ʪʠʧʘ. ɺ ʥʠʭ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʞʘʪʦʛʦ 

ʚʦʟʜʫʭʘ, ʜʣʷ ʵʪʦʛʦ ʫʩʪʨʘʠʚʘʶʪʩʷ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʝ ʪʨʫʙʯʘʪʳʝ ʙʘʨʙʦʪʝʨʳ ʠʟ ʧʦ-

ʣʠʵʪʠʣʝʥʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʯʝʪʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʩʪʦʢʘ ʠ ʥʝ ʧʨʦʧʠʩʘʥʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʇʦʵʪʦʤʫ ʧʣʦʱʘʜʴ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʢʘʨʪʝ. ʅʘ ʨʠʩ. 3. ʚʠʜʥʦ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʘʩʩʯʠʪʳ-

ʚʘʝʤʦʛʦ ʦʙʲʝʤʘ ʩʦʩʪʘʚʣʷʝʪ 473 683 ʤ
2
. 

 

 
 

ʈʠʩ. 3. ʇʣʦʱʘʜʴ ʪʘʣʦʛʦ ʩʪʦʢʘ ʚ ʨ.ʂʘʨʣʫʪʢʘ 

 

ʆʙʲʝʤ ʪʘʣʳʭ ʚʦʜ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ (1):  

 

Vʩʪ = Sʩʪ Ț hʦʩ, ʤ
3
                                             (1) 

ʛʜʝ: Sʩʪ ï ʧʣʦʱʘʜʴ ʪʘʣʦʛʦ ʩʪʦʢʘ, ʤ
2
; hʦʩ ï ʚʳʩʦʪʘ ʦʩʘʜʢʦʚ ʚʳʧʘʚʰʠʭ ʟʘ ʧʝʨʠʦʜ ʩ 

ʥʦʷʙʨʷ 2016ʛ. ʧʦ ʤʘʨʪ 2017ʛ. (0,76), ʤ. 

 

Vʩʪ = 473 683 Ț 0,76 = 359999,1 ʤ
3
 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨ. ʂʘʨʣʫʪʢʘ (ʛ. ʀʞʝʚʩʢ) 

ʧʦ ʨʷʜʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚ: 

1. ʏʝʨʝʟ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʦʭʦʜʷʪ ʜʚʝ ʩʚʷʟʫʶʱʠʝ ʫʣʠʮʳ (ʩ ʚʳʩʦʢʠʤ ʪʨʘ-

ʬʠʢʦʤ ʜʚʠʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ ʩ 

ʢʨʫʧʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ï ʛʦʨʦʜʩʢʠʝ ʙʦʣʴʥʠʮʳ, ʠʧʧʦʜʨʦʤ (ʨʠʩ. 4). 

2. ʀʟ-ʟʘ ʚʳʨʘʞʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʦʙʝ ʫʣʠʮʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

3. ʅʘʣʠʯʠʝ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʚʩʝ ʪʘʣʳʝ ʩʪʦʢʠ ʧʦʧʘ-

ʜʘʶʪ ʚ ʨʝʢʫ. 
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ʈʠʩ. 4. ʂʘʨʪʘ ʨʘʡʦʥʘ ʛ. ʀʞʝʚʩʢʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʨ. ʂʘʨʣʫʪʢʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʤʝʩʠ ʪʘʣʳʭ ʚʦʜ ʠ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥ-

ʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨʝʢʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʤʝʩʪʘ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ 

(ʨʠʩ. 5): 

1. ʊʦʯʢʘ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ˉ 1 ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʙʦʨ ʪʘʣʦʡ ʚʦʜʳ ʩ ʧʨʦ-

ʪʠʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʜʚʠʞʝʥʠʷ ʪʘʣʳʭ ʚʦʜ 

2. ʊʦʯʢʘ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ˉ 2 ï ʜʦ ʚʪʝʢʘʥʠʷ ʪʘʣʳʭ ʚʦʜ ʩ ʫʣʠʮʳ ʃʝʥʠʥʘ. 

3. ʊʦʯʢʘ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ˉ 3 ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʙʦʨ ʪʘʣʦʡ ʚʦʜʳ ʩ ʧʨʦ-

ʪʠʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʩ ʪʨʦʪʫʘʨʘ ʩʦ ʩʪʦʨʦʥʳ ʫʣʠʮʳ ʉʦʚʝʪʩʢʘʷ, ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʪʘʣʳʭ ʚʦʜ. 

4. ʊʦʯʢʘ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ˉ 4 ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʙʦʨ ʪʘʣʦʡ ʚʦʜʳ ʩ ʧʨʦ-

ʪʠʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʩ ʪʨʦʪʫʘʨʘ ʩʦ ʩʪʦʨʦʥʳ ʫʣʠʮʳ ʃʝʥʠʥʘ, ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʪʘʣʳʭ ʚʦʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʣʦʡ ʠ ʨʝʯʥʦʡ ʚʦʜʳ ʙʳʣʠ ʚʳʙʨʘ-

ʥʳ: ʤʫʪʥʦʩʪʴ ʠ ʩʦʣʝʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʚ ʩʦʩʪʘʚ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʙʫʜʝʪ 

ʚʣʠʷʪʴ ʠʤʝʥʥʦ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʫʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʦʨʪʘʪʠʚʥʳʡ ʪʫʨʙʦʜʠʤʝʪʨ HI98703 çʅɸNNAè (ʤʫʪʥʦʤʝʪʨ), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʣʝʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʄʫʣʴʪʠʧʘʨʘʤʝʪʨʦʚʳʡ ʘʥʘʣʠʟʘʪʦʨ Multi 340i WTW. 
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ʈʠʩ. 5. ʂʘʨʪʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʤʝʩʪʘʤʠ ʟʘʙʦʨʘ ʧʨʦʙ ʚʦʜʳ 

 

ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ 25.03.2017 ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʠʞʝ: 

ʉʦʣʝʥʦʩʪʴ:  

ʇʨʦʙʘ ˉ 1 ï 1966 ɛS/cm = 1376,2 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 2 ï 2,97 ɛS/cm = 2,08 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 3 ï 1192 ɛS/cm = 834,4 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 4 ï 3,13 ɛS/cm = 2,19 ʤʛ/ʣ. 

ʄʫʪʥʦʩʪʴ:  

ʇʨʦʙʘ ˉ 1 ï 429NTU (1 ʜʦʣʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʥʘ 16 ʜʦʣʝʡ ʯʠʩʪʦʡ ʩ 

1NTU) = ʚ 1 ʜʦʣʝ ʛʨʷʟʥʦʡ ʚʦʜʳ ï 7277 NTU = 4221 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 2 ï 671NTU (1 ʜʦʣʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʥʘ 16 ʜʦʣʝʡ ʯʠʩʪʦʡ ʩ 

1NTU) = ʚ 1 ʜʦʣʝ ʛʨʷʟʥʦʡ ʚʦʜʳ ï 11391 NTU = 6607 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 3 ï 110NTU (1 ʜʦʣʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʥʘ 15 ʜʦʣʝʡ ʯʠʩʪʦʡ ʩ 

1NTU) = ʚ 1 ʜʦʣʝ ʛʨʷʟʥʦʡ ʚʦʜʳ ï 1745 NTU = 1012 ʤʛ/ʣ. 

ʇʨʦʙʘ ˉ 4 ï 701NTU (1 ʜʦʣʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʥʘ 16 ʜʦʣʝʡ ʯʠʩʪʦʡ ʩ 

1NTU) = ʚ 1 ʜʦʣʝ ʛʨʷʟʥʦʡ ʚʦʜʳ ï 11901 NTU = 6903 ʤʛ/ʣ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʧʦ ʩʦʣʝʥʦʩʪʠ ʠ ʤʫʪʥʦʩʪʠ 

ʤʝʞʜʫ ʥʘʧʨʠʤʝʨ ʚʪʦʨʦʡ ʪʦʯʢʦʡ ʠ ʧʝʨʚʦʡ ʪʦʯʢʦʡ (ʩʘʤʦʡ ʥʠʟʢʦʡ ʧʦ ʪʝʯʝʥʠʶ) 

ʟʥʘʯʠʪʝʣʴʥʘʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘ-

ʛʝʥʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜ ʚ ʚʦʜʦʝʤʘʭ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

1. ʋʙʦʨʢʘ ʩʥʝʛʘ ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʩʥʝʛʦʧʘʜ [1]; 

2. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʫʙʦʨʢʠ ʩʥʝʛʘ, ʜʚʠʞʝʥʠʝ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʤ ʫʣʠʮʘʤ; 

3. ɻʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʩʪʦʷʥʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʫ ʦʙʦʯʠʥ (ʛʨʘʬʠʢ ʟʘʧʨʝʪʘ ʥʘ ʩʪʦʷʥʢʫ ʜʦʣʞʝʥ 

ʩʦʚʧʘʜʘʪʴ ʩ ʛʨʘʬʠʢʦʤ ʜʚʠʞʝʥʠʷ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ); 

4. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʚʳʚʦʟ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʘʣʦʚ ʠ ʢʫʯ ʩʥʝʛʘ. 

5. ʀʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʝʤʢʦʩʪʠ ï ʫʩʨʝʜʥʠʪʝʣʠ, ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʨʘʩʭʦʜʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʘʣʳʭ ʚʦʜ. 
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ʀʚʘʥʦʚʘ ʀ.ɹ., ʢ.ʵ.ʥ., e-mail: ir_ivanova_59@mail.ru; 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ. ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʋʯʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ 

ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʛ. ʀʞʝʚʩʢʝ 
 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʥʘʢʦʧʣʝʥʠʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʛʦʨʦʜʝ ʀʞʝʚʩʢʝ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. ʇʨʦʚʝʜʝʥ ʤʘʩʩʦ-

ʚʳʡ ʦʧʨʦʩ ʛʦʨʦʞʘʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦ-

ʨʦʥʳ ʧʨʦʝʢʪʘ çʂʦʤʧʣʝʢʩʥʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ ʛ. ʀʞʝʚʩʢʘ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʤʫʩʦʨʦ-

ʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʤʫʩʦʨʦʩʞʠʛʘʥʠʝ, ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʦʩ ʛʦʨʦʞʘʥ. 

 

ʇʨʦʙʣʝʤʘ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ. ʀʭ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ 

ʆʇʠʇ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʛʦʨʦʜʘ ʀʞʝʚʩʢʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ. 

ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ, ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʥʝʪ ʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘ-

ʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʪʦʤʫ, ʯʪʦ ʤʥʦʛʦ ʤʝʣʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʙʦʪʘʝʪ ʙʝʟ ʩʪʨʦʛʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʦʪʭʦ-

ʜʘʤ, ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʙʳʚʘʝʪ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʥʦ ʦʪʭʦʜʳ ʫʩʧʝʚʘʶʪ ʧʦʩʪʫ-

ʧʠʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʝʢʦʪʦʨʘʷ ʥʝʨʘʟʙʝʨʠʭʘ ʩ ʚʳʜʘʯʝʡ ʣʠʮʝʥʟʠʡ ʥʘ ʚʳ-

ʚʦʟ ʦʪʭʦʜʦʚ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʤʫʩʦʨ ʩʚʘʣʠʚʘʶʪ ʚ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʩʪʘʭ.  

ʂʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʩʙʦʨ, ʚʳʚʦʟ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʫʪʠʣʠʟʘʮʠʷ ʠ ʟʘʭʦʨʦʥʝ-

ʥʠʝ ʤʫʩʦʨʘ ʩʪʘʥʫʪ ʦʪʜʝʣʴʥʦʡ ʢʦʤʤʫʥʘʣʴʥʦʡ ʫʩʣʫʛʦʡ. ɺʤʝʩʪʝ ʩ ʛʘʟʦʤ, ʚʦʜʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʚ ʧʣʘʪʝʞʢʝ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʦʚʘʷ ʩʪʨʦʢʘ [6]. 

ʉʝʡʯʘʩ ʙʳʪʦʚʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʛ. ʀʞʝʚʩʢʘ ʨʘʟʤʝ-

ʱʘʶʪʩʷ ʥʘ ʧʦʣʠʛʦʥʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʛʦʨʦʜʘ. ɼʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘ-

ʮʠʠ ʚ ʛʦʨʦʜʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ɸʅʆ 

çɸʛʝʥʪʩʪʚʦ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʋʈè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʂʦʤʧʣʝʢʩʥʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ ʛ. ʀʞʝʚʩʢʘ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 

ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘè. 

ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʣʘʥʠʨʫʶʪ ʨʘʟʤʝʩʪʠʪʴ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʩʢʦʡ ʩʥʝʛʦʚʘʣʢʠ 

ʧʦ ʉʘʨʘʧʫʣʴʩʢʦʤʫ ʪʨʘʢʪʫ (ʨʠʩ. 1). ʕʪʦ ʧʨʦʤʟʦʥʘ ʚ ʨʘʡʦʥʝ ʫʣ. ʇʦʡʤʘ, ʫʯʘʩʪʦʢ 

ʥʘʭʦʜʠʪʩʷ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʪʘʢ ʞʝ ʩʤʦʞʝʪ ʩʞʠʛʘʪʴ 

ʤʫʩʦʨ ʩ ʚʳʨʘʙʦʪʢʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʘʥʥʦʛʦ ʦʙʲʝʤʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʝʣʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʦʡʜʝʪʩʷ ʚ 

4 ʤʣʨʜ. ʨʫʙ. ɽʩʣʠ ʞʠʪʝʣʠ ʛ. ʀʞʝʚʩʢʘ, ʤʫʥʠʮʠʧʘʣʠʪʝʪ ʠ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʦʜʦʙʨʷʪ ʧʨʦʝʢʪ, ʟʘʚʦʜ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ ʫʞʝ ʚ ʙʣʠʞʘʡʰʠʝ 3-5 ʣʝʪ. ʇʦ ʤʥʝ-

ʥʠʶ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʪ ʟʘʛʨʫʟʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʤʧʘʥʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʩʦʟʜʘʪʴ ʩʚʳʰʝ 40 ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ, ʘ ʪʘʢ ʞʝ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʛʦʨʦʜʘ [5]. 
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ʈʠʩ. 1. ʂʦʤʧʣʝʢʩʥʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ ʛ. ʀʞʝʚʩʢʘ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʤʫʩʦʨʦ-

ʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʦʛʦ ʟʘʚʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʤʘʩʩʦʚʳʡ ʦʧʨʦʩ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʙʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
 

ʊʘʙʣʠʮʘ 1. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ 
 ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 

 ʠʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

 ʫʚʝʣʠʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ 
ʉʠʤʧʪʦʤʳ  ʥʝʜʦʚʦʣʴʩʪʚʦ ʛʦʨʦʞʘʥ ʨʘʟʤʝʱʝʥʠʝʤ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦ-

ʛʦ ʟʘʚʦʜʘ 
ʌʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦ-

ʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ 
ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ  ʢʦʥʢʫʨʝʥʪʥʳʝ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

 ʠʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 
ʆʙʱʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 
ɺʳʷʚʠʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʤʝʰʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʠ ʤʫʩʦ-

ʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʚ ʛ. ʀʞʝʚʩʢʝ 
ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷ: 
1.ɺʳʷʚʠʪʴ ʤʥʝʥʠʝ ʛʨʘʞʜʘʥ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʛʦʨʦʜʘ; 

2.ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʛʦʨʦʞʘʥ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ; 
ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʢʫʨʝʥʮʠʠ: 
ɺʳʷʚʣʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 
ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʘʢʪʦʨʦʚ ʤʘʢʨʦʩʨʝ-

ʜʳ: 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ 

 



65 

ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢʠʝ, ʧʦ 

ʤʥʝʥʠʶ ʛʦʨʦʞʘʥ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʷʚʣʝʥʠʷʭ 

ʠ ʧʨʦʮʝʩʩʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʘʥʘʣʠʟ ʩʦʙʨʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʆʙ̡ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʤʫʩʦʨʦ-

ʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʚ ʛ. ʀʞʝʚʩʢʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪʩʷ: ʢʘʙʠʥʝʪʥʳʝ ʤʝ-

ʪʦʜʳ; ʧʦʣʝʚʳʝ ʤʝʪʦʜʳ; ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʂʘʙʠʥʝʪʥʳʝ ʤʝʪʦʜʳ ï ʵʪʦ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʚʪʦʨʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʪʦʨʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʙʨʘʥʥʘʷ ʨʘʥʝʝ ʜʨʫ-

ʛʠʤʠ ʣʶʜʴʤʠ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ. ɺʪʦʨʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʰʥʝʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ.  

 ʇʦʣʝʚʳʝ ʤʝʪʦʜʳ ï ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ: 

ʬʦʢʫʩ-ʛʨʫʧʧʳ; ʛʣʫʙʠʥʥʳʝ ʠʥʪʝʨʚʴʶ; ʤʘʩʩʦʚʳʝ ʦʧʨʦʩʳ; ʵʢʩʧʝʨʪʥʳʝ ʦʧʨʦʩʳ; 

ʥʘʙʣʶʜʝʥʠʷ; ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʘʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪ: ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʰʧʠʦʥʘʞ; ʩʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ ʪ. ʜ. 

 
ʊʘʙʣʠʮʘ 2. ʇʦʜʙʦʨ ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʎʝʣʠ ɿʘʜʘʯʠ (ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ) ʄʝʪʦʜ ʩʙʦʨʘ 

ʠʥʬʦʨʤʘʮʠʠ 

a ʆʧʨʝʜʝʣʠʪʴ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ 

ʆʧʨʝʜʝʣʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʠ ʧʦʚʦʟ-

ʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʄʘʩʩʦʚʳʡ ʦʧʨʦʩ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ ʤʝʪʦʜʦʤ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

b ɺʳʷʚʠʪʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʛʦʨʦʞʘʥ ʦ 

ʧʨʦʝʢʪʝ ʄʉɿ 

ɺʳʷʚʠʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʫʣʫʯ-

ʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

c ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʛʦʨʦʞʘʥ 

ʚ ʫʣʫʯʰʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʆʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʝʢʪʫ 

ʄʉɿ  

d ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʄʉɿ 

ʆʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʚʠʪʠʶ 

ʛʦʨʦʜʘ 

 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʛʣʫʙʠʥʫ. ʇʦ 

ʛʣʫʙʠʥʝ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʝ; ʦʧʠʩʘ-

ʪʝʣʴʥʦʝ; ʘʥʘʣʠʪʠʯʝʩʢʦʝ. 

ʆʧʠʩʘʪʝʣʴʥʦʝ (ʜʝʩʢʨʠʧʪʠʚʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʠʟʫʯʝʥʠʝ ʩʚʝʜʝʥʠʡ, ʜʘʶ-

ʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲʝʢʪʝ, ʷʚʣʝʥʠʠ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ (ʢʘʟʫʘʣʴʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʩʚʦʝʡ ʮʝʣʴʶ ʥʝ ʪʦʣʴʢʦ 
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ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, 

ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ ʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʨʦ-

ʛʥʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʠ ʨʳʥʢʘ ï ʞʠʪʝʣʠ ʛʦʨʦʜʘ 

ʀʞʝʚʩʢ. 

ʈʘʟʤʝʨ ʠ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ.  

ɺʳʙʦʨʦʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʟʘʜʘʥʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʤʘʩʩʦʚʦʤ ʦʧʨʦʩʝ ʨʘʩʩʯʠʪʳʚʘ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

22

22

ůȹ

ů
2t+N

Nt
=n                                                         (1) 

ʛʜʝ n ï ʨʘʟʤʝʨ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; t ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ; ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʥʷʪ ʨʘʚʥʳʤ 2; ů ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʧʨʠʥʠʤʘʝʪʩʷ 0,5; ȹ ï 

ʧʨʝʜʝʣʴʥʘʷ, ʟʘʜʘʚʘʝʤʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ, ʧʨʠʥʠʤʘʝʪʩʷ 5 %; N ï ʚʝʣʠʯʠʥʘ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

399,8
0,2546434960,0025

6434960,254
=

+
=n

ÖÖ

ÖÖ
ʯʝʣʦʚʝʢ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣ 

ʚʳʙʨʘʥ ʤʘʩʩʦʚʳʡ ʦʧʨʦʩ. ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʤʘʩʩʦʚʦʛʦ ʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʝ. 

ʄʘʩʩʦʚʳʝ ʦʧʨʦʩʳ. ʇʦ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʧʦʯʪʦʚʳʝ, ʪʝʣʝ-

ʬʦʥʥʳʝ ʦʧʨʦʩʳ ʠ ʣʠʯʥʳʝ ʠʥʪʝʨʚʴʶ. ʇʨʠ ʤʘʩʩʦʚʳʭ ʦʧʨʦʩʘʭ: ʚʦʧʨʦʩ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʨʤʠʥʦʚ, ʙʝʟ ʜʚʦʡʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʨʦʪʢʠʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʯʪʝʥ ʩʪʠʣʴ ʠ ʷʟʳʢ ʨʝʩʧʦʥʜʝʥʪʘ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʯʪʝʥʳ ʟʥʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʘ, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʥʘʟʚʘ-

ʥʠʡ: ʩʣʝʧʳʝ, ʩʪʘʨʳʝ, ʙʦʣʴʥʳʝ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʚʘ ʩ ʥʝʷʩʥʳʤ ʟʥʘʯʝʥʠʝʤ 

(ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ, ʥʝ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ), ʠʟʙʝʛʘʪʴ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʫʚʦʜʷʪ ʨʝ-

ʩʧʦʥʜʝʥʪʘ ʦʪ ʪʝʤʳ. ɼʣʠʥʘ ʚʦʧʨʦʩʘ ï ʥʝ ʙʦʣʝʝ 11 ʩʣʦʚ. ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʚʦʧʨʦʩʦʚ: ʧʨʘʚʠʣʦ ʚʦʨʦʥʢʠ (ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʩʪʳʤʠ); 

ʚʦʧʨʦʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʦʢʘʤʠ. 

ɸʥʢʝʪʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʯʘʩʪʝʡ: 

ï ʧʨʝʘʤʙʫʣʘ ï ʥʘʟʚʘʥʠʝ ʘʥʢʝʪʳ, ʦʙʨʘʱʝʥʠʝ ʢ ʨʝʩʧʦʥʜʝʥʪʫ; 

ï ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ï ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ; 

ï ʧʘʩʧʦʨʪʠʯʢʘ ï ʩʚʝʜʝʥʠʷ ʦ ʨʝʩʧʦʥʜʝʥʪʝ. 

ɸʥʢʝʪʘ ʩʦʟʜʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Word. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʚʠʜʝ ʣʠʯʥʦʛʦ ʠʥʪʝʨʚʴʶ. ʊʘʢ ʞʝ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʣʠʯʥʦ (ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ) 

ʧʦʣʫʯʠʣʠ ʠ ʟʘʧʦʣʥʠʣʠ ʘʥʢʝʪʳ.  

ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʦʷʙʨʝ ï ʜʝʢʘʙʨʝ 2016 ʛʦʜʘ ʚ ʛ. ʀʞʝʚʩʢʝ. ɺʩʝʛʦ ʚ 

ʦʧʨʦʩʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 428 ʯʝʣʦʚʝʢʘ. ʅʝʩʢʦʣʴʢʦ ʘʥʢʝʪ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʚʳ-

ʙʦʨʢʠ, ʪʘʢ ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʝʩʧʦʥʜʝʥʪʳ ʥʝ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩʳ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ, ʯʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʢʘʯʝʩʪʚʫ ʦʢʘʟʳʚʘʝʤʳʭ 

ʫʩʣʫʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʤʫʩʦʨʦʩʞʠ-
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ʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʚ ʛ. ʀʞʝʚʩʢʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʘʥʢʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʦʞʠʚʘ-

ʶʱʠʭ ʚ ʛ. ʀʞʝʚʩʢʝ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʨʘʡʦʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3-8. 

  
ʊʘʙʣʠʮʘ 3. ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛ. ʀʞʝʚʩʢ  

ʆʮʝʥʠʪʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʛʦʨʦʜʘ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʛʜʝ: 1 ï ʫʞʘʩʥʦʝ, 

5 ï ʦʪʣʠʯʥʦʝ. 
ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % 
1 ʙʘʣʣ 0,6 
2 ʙʘʣʣʘ 8,6 
3 ʙʘʣʣʘ 24,8 
4 ʙʘʣʣʘ 40,7 
5 ʙʘʣʣʦʚ 25,3 

 

ʊʘʙʣʠʮʘ 4. ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʛʦʨʦʞʘʥ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ 

ʟʘʚʦʜʘ ʚ ʛ. ʀʞʝʚʩʢʝ 

ʉʣʳʰʘʣʠ ʣʠ ɺʳ ʧʨʦ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ? 
ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % 
01. ɼɸ 71,7 
02. ʅɽʊ 28,3 

ʊʘʙʣʠʮʘ 5. ɼʝʡʩʪʚʠʷ ʛʦʨʦʞʘʥ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʇʨʝʜʧʨʠʥʠʤʘʝʪʝ ʣʠ ɺʳ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʜʝʡʩʪʚʠʷ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ? 

ʂʘʢʠʝ? 
ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % 
01. ʥʝ ʟʘʜʫʤʳʚʘʣʩʷ 13,4 
02. ʥʝ ʜʝʣʘʶ ʥʠ ʯʝʛʦ 25,8 
03. ʩʯʠʪʘʶ ʯʪʦ ʥʫʞʥʦ ʯʪʦ ʪʦ ʜʝʣʘʪʴ, ʥʦ ʥʝ ʜʝʣʘʶ  48,2 
04. ʨʝʜʢʦ ʩʣʝʞʫ ʟʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ 11,7 
05. ʚʩʝʛʜʘ ʩʣʝʞʫ ʟʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ 0,9 
06. ʜʨʫʛʦʝ 0 

ʊʘʙʣʠʮʘ 6. ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 

ʉʯʠʪʘʝʪʝ ʣʠ ɺʳ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʛʦʨʦʜʘ? 
ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % 
01. ɼɸ 43,9 
02.ʅɽʊ 56,1 
03. ɼʈʋɻʆɽ 0 

ʊʘʙʣʠʮʘ 7. ʈʘʟʤʝʱʝʥʠʝ ʧʨʦʝʢʪʘ 

ɻʜʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʤʝʩʪʠʪʴ ʟʘʚʦʜ? ʇʦʯʝʤʫ? 
ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % 
01. ʧʨʝʜʣʦʞʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ 30,2 
02. ʧʦ ʜʘʣʴʰʝ ʦʪ ʛʦʨʦʜʘ 21,2 
03. ʜʨʫʛʦʝ 48,6 
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ʊʘʙʣʠʮʘ 8. ʇʦʣʦʞʠʪʝʣʴʥʳʝ/ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʨʦʝʢʪʘ ʄʉɿ? 

ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ 

 ʇʦʣʦʞʠʪʝʣʴʥʳʝ,% ʆʪʨʠʮʘʪʝʣʴʥʳʝ,% 

ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 31,7 68,3 

ʕʢʦʣʦʛʠʯʥʦʩʪʴ 40,2 59,8 

ʇʦʚʳʰʝʥʠʝ ʪʘʨʠʬʦʚ ʟʘ ʫʪʠʣʠʟʘʮʠʶ ʊɹʆ 20,4 79,6 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ 35,8 64,2 

ɺʳʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 13,9 86,1 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ 4,6 95,4 

ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʚʳʚʦʟ ʊɹʆ 0,8 99,2 

ʉʦʢʨʘʱʝʥʠʝ ʧʦʣʠʛʦʥʥʳʭ ʧʣʦʱʘʜʝʡ  10,3, 89,7 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʀʟ 643 496 ʞʠʪʝʣʝʡ ʀʞʝʚʩʢʘ [3], ʚ ʜʘʥʥʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 428 

ʯʝʣʦʚʝʢʘ, ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ [4]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ 

ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʥʠ ʢʘʢʠʭ ʤʝʨ ï 

48,2 %, ʥʦ ʧʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʞʠʪʝʣʷʤʠ ʥʘ 4 

ʙʘʣʣʘ ï 40,7 %.  

ʄʥʦʛʠʝ ʨʝʩʧʦʥʜʝʥʪʳ ï 71,7% ʦʩʚʝʜʦʤʣʝʥʳ ʩ ʧʣʘʥʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢ-

ʪʘ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ï 56,1 % ʥʝ ʥʘʭʦʜʷʪ ʚ ʜʘʥʥʦʤ 

ʧʨʦʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʆʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ï 43,9 % ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʦʛʦʣʦʩʦ-

ʚʘʚʰʠʭ çɿɸè ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄʉɿ ʧʨʝʜʣʘʛʘʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʟʘʚʦʜʘ ï 48,6 %, ʘ ʪʘʢ ʞʝ 30,2 % ʩʦʛʣʘʩʥʳ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʤʝʩʪʦʤ ʨʘʟʤʝ-

ʱʝʥʠʷ. 

ʇʨʠ ʦʧʨʦʩʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦ ʤʥʝʥʠʶ ʛʦʨʦʞʘʥ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʨʦʝʢʪʘ ʄʉɿ. ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʪʥʝʩʣʠ ï ʚʳʜʝʣʝʥʠʝ ʪʝʧ-

ʣʦʚʦʡ ʵʥʝʨʛʠʠ (86,1 %); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ (95,4 %); ʩʦʢʨʘʱʝ-

ʥʠʝ ʟʘʪʨʘʪ ʥʘ ʚʳʚʦʟ ʊɹʆ (99,2 %); ʩʦʢʨʘʱʝʥʠʝ ʧʦʣʠʛʦʥʥʳʭ ʧʣʦʱʘʜʝʡ (89,7 %). 

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʦʨʦʥʘʤ ʧʨʦʝʢʪʘ ʦʪʥʝʩʣʠ ð ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ (68,3 %); 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ (59,8 %); ʧʦʚʳʰʝʥʠʝ ʪʘʨʠʬʦʚ ʟʘ ʫʪʠʣʠʟʘʮʠʶ ʊɹʆ (79,6 %); 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ (64,2 %). 

ɾʠʪʝʣʷʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʩʦ 

ʩʚʘʣʢʘʤʠ: ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ; 

ɺʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ; ɼʝʥʝʞʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʨʘʟʜʝʣʴʥʫʶ 

ʩʜʘʯʫ ʦʪʭʦʜʦʚ. 

ʄʘʩʩʦʚʳʡ ʦʧʨʦʩ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʤʥʝʥʠʝ ʛʨʘʞʜʘʥ ʚ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠ-

ʤʳʭ ʧʨʦʝʢʪʘʭ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʤʘʨʢʝʪʠʥʛ: ʫʯʝʙ. ï ʤʝʪʦʜ. ʧʦʩʦʙʠʝ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦʚʦʡ 

ʨʘʙʦʪʳ ʜʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ ʜʥʝʚʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

08.04.01 çʉʪʨʦʠʪʝʣʴʩʪʚʦè, ʧʨʦʛʨʘʤʤʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ 
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ʂʘʣʘʰʥʠʢʦʚʘ, 2015. ï 44ʩ.  

2. ʄʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

http://bibliofond.ru/view.aspx?id=818634 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.10.2016) 

3. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʀʞʝʚʩʢ ʥʘ 2016 ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

http://ʛʦʨʦʜʘ-ʨʦʩʩʠʷ.ʨʬ/sity_id.php?id=19 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.12.2016)  

4. ʀʪʦʛʠ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: http://izhlife.ru/events/15934-

itogi-peripisi-2010-muzchin-v-udmurtii-vse-menshe.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

14.12.2016) 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʄʉ ʚ ʋʈ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

http://energosber18.ru/energosberezhenie/propaganda/publikaczii/v-udmurtii-

rassmatrivaetsya-vozmozhnost-stroitelstva-musoroszhigatelnogo-zavoda.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 23.02.2016) 

6. ʊʝʧʣʦ ʠʟ ʤʫʩʦʨʘ ʧʦ ï ʝʚʨʦʧʝʡʩʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

http://energosber18.ru/news/udmurtiya/1678-heat-from-the-european-way-of-

debris.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 02.04.2017) 

 

 

 
ʂʘʡʩʠʥʘ ʀ.ɸ., ɺʘʩʠʣʴʝʚ ɼ.ʉ., ɸʙʠʣʦʚ ɸ.ɺ. ʄʦʜʝʣʴ ʚ ʩʨʝʜʝ NS-3 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʜʘʥʥʳʭ ʚ ʩʝʪʠ ɹʇʃɸ 

ʂʘʡʩʠʥʘ ʀ.ɸ., ʤʘʛʠʩʪʨʘʥʪ, e-mail: irinakaysina25@gmail.com; 

ɺʘʩʠʣʴʝʚ ɼ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʠʥʞʝʥʝʨ; 

ɸʙʠʣʦʚ ɸ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʝʢʘʥ 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʄʦʜʝʣʴ ʚ ʩʨʝʜʝ NS-3 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʜʘʥʥʳʭ ʚ ʩʝʪʠ ɹʇʃɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʘʪʬʦʨʤʝ ʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ NS-3. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʘʚʢʠ ʚʠʜʝʦʜʘʥʥʳʭ ʩ 

ʩʝʥʩʦʨʘ ʣʝʪʘʶʱʝʛʦ ʫʟʣʘ ʚ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʷʭ ɹʇʃɸ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ. ʆʥʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʠʤʠʪʠʨʫʶʱʠʭ 

ʧʝʨʝʜʘʯʫ ʧʦʪʦʢʦʚʳʭ ʚʠʜʝʦʜʘʥʥʳʭ ʩ ʙʦʨʪʘ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ ʚʦʟʜʫʰʥʦʡ ʩʝʪʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ OSI, ʘ ʪʘʢʞʝ ʜʚʠʞʝʥʠʷ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ ˉ 16-07-01201 ʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: NS-3, ɹʇʃɸ, FANET, WiFi, mesh. 

 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʜʘʥʥʳʭ ʚ ʚʦʟʜʫʰʥʳʭ ʩʝʪʷʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ɹʇʃɸ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʧʝʨʝʜʘʝʪ ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ ʫʧʨʘʚʣʝʥʠʷ (GCS) ʜʘʥʥʳʝ ʩ ʢʘʤʝʨʳ ʥʘ ʙʦʨʪʫ ʧʦ 

ʧʨʷʤʦʤʫ ʨʘʜʠʦʢʘʥʘʣʫ, ʦʙʨʘʟʫʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ (ʨʠʩ. 1).  

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ: 

http://bibliofond.ru/view.aspx?id=818634
http://izhlife.ru/events/15934-itogi-peripisi-2010-muzchin-v-udmurtii-vse-menshe.html
http://izhlife.ru/events/15934-itogi-peripisi-2010-muzchin-v-udmurtii-vse-menshe.html
http://energosber18.ru/energosberezhenie/propaganda/publikaczii/v-udmurtii-rassmatrivaetsya-vozmozhnost-stroitelstva-musoroszhigatelnogo-zavoda.html
http://energosber18.ru/energosberezhenie/propaganda/publikaczii/v-udmurtii-rassmatrivaetsya-vozmozhnost-stroitelstva-musoroszhigatelnogo-zavoda.html
http://energosber18.ru/news/udmurtiya/1678-heat-from-the-european-way-of-debris.html
http://energosber18.ru/news/udmurtiya/1678-heat-from-the-european-way-of-debris.html
mailto:irinakaysina25@gmail.com
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- ʜʦʨʦʛʦʩʪʦʷʱʠʝ ɹʇʃɸ, ʚʢʣʶʯʘʶʱʠʝ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʠ ʤʦʱʥʦʝ 

ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ, 

- ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʜʠʦʢʘʥʘʣʦʤ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝʡ ʪʝʨʨʠʪʦʨʠʷ ʠ 
ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ, 

- ʫʷʟʚʠʤʦʩʪʴ ɹʇʃɸ ʧʝʨʝʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʨʘʜʠʦʧʦʤʝʭʘʤʠ ʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʤ ʚʳʚʦʜʦʤ ʝʛʦ ʠʟ ʩʪʨʦʷ. 
 

 
ʈʠʩ. 1. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ 

 

ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʷ ʜʨʦʥʦʚ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ ʩʝʪʴ ʩʝʥʩʦʨʥʳʭ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ (Flying Ad Hoc Networks 

ï FANET). ʊʘʢʠʝ ʫʟʣʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʩ ʚʠʜʝʦʢʘʤʝʨʳ ʥʘ ʙʦʨʪʫ ɹʇʃɸ, ʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʢ 

ʩʦʩʝʜʥʠʤ ʫʟʣʘʤ, ʦʙʨʘʟʫʷ ʤʥʦʛʦʩʚʷʟʥʫʶ Mesh-ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ (ʨʠʩ. 2).  

 
ʈʠʩ. 2. ʄʥʦʛʦʩʚʷʟʥʘʷ Mesh-ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ 

 

Mesh-ʪʦʧʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ, 

ʧʦʚʳʩʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʠʩʩʠʠ, ʧʦʚʳʩʠʪʴ 

ʞʠʚʫʯʝʩʪʴ ʩʝʪʠ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʚʦʡ ʪʦʧʦʣʦʛʠʠ [1-

4]. ʊʦʧʦʣʦʛʠʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʝʪʠ ɹʇʃɸ ʧʦʜʚʝʨʞʝʥʘ ʙʳʩʪʨʳʤ ʠ ʯʘʩʪʳʤ 

ʠʟʤʝʥʝʥʠʷʤ, ʪʘʢ ʢʘʢ ʜʨʦʥʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʘ ʦʪʢʣʶʯʝʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʝʪʝʡ MANET 

(VANET) ʠʟʚʝʩʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ AODV, OLSR ʠ HWMP ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʚ 
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ʩʝʪʷʭ FANET. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʥʘʨʫʰʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ 

ʜʨʫʛʠʝ ʫʟʣʳ ʚ ʨʦʝ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʜʦʩʪʘʚʢʠ 

ʧʦʪʦʢʦʚʳʭ ʚʠʜʝʦʜʘʥʥʳʭ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʢʘʤʝʨʳ ʥʘ ʙʦʨʪʫ ɹʇʃɸ ʢ ʥʘʟʝʤʥʦʡ 

ʩʪʘʥʮʠʠ ʧʨʠ [5]. ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʪʠ. 

ʉʝʪʝʚʦʡ ʩʠʤʫʣʷʪʦʨ NS-3.  NS-3 ʷʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʙʠʙʣʠʦʪʝʢ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʪʝʡ ʠ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɿʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉ++ ʚ ʢʘʯʝʩʪʚʝ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ 

ʩʠʤʫʣʷʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʠʙʢʦʡ ʠ ʚʝʩʴʤʘ ʤʦʱʥʦʡ ʩʠʩʪʝʤʦʡ.  ʂʨʦʤʝ ʪʦʛʦ, ʢ 

ʧʣʶʩʘʤ ʜʘʥʥʦʛʦ ʩʠʤʫʣʷʪʦʨʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʙʲʝʤʥʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ, ʧʨʦʚʝʨʝʥʥʫʶ 

ʢʦʨʨʝʢʪʥʦʩʪʴ ʤʦʜʝʣʝʡ ʩʝʪʝʡ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʩʨʝʜʘ NS-3 ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʦʩʪʘʚʢʠ ʧʦʪʦʢʦʚʳʭ ʚʠʜʝʦʜʘʥʥʳʭ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʢʘʤʝʨʳ ʥʘ 

ʙʦʨʪʫ ɹʇʃɸ ʢ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ ʧʨʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʥʘʨʫʰʝʥʠʷʭ ʤʘʨʰʨʫʪʦʚ 

ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʜʨʫʛʠʝ ʫʟʣʳ ʚ ʨʦʝ. ʉʮʝʥʘʨʠʡ ʚ ʩʨʝʜʝ NS-3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʛʨʘʤʤʫ, ʥʘʧʠʩʘʥʥʫʶ ʥʘ ʷʟʳʢʝ ʉ++. ʇʦ ʠʩʭʦʜʥʦʤʫ ʢʦʜʫ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʩʘʶʱʫʶʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʟʣʦʚ ʚ ʩʝʪʠ: pcap-

ʬʘʡʣʳ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʫʟʣʘʭ; ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ; 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʳʭ ʠ ʧʦʪʝʨʷʥʥʳʭ ʧʘʢʝʪʦʚ; ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ ʯʝʨʝʟ 

ʩʝʪʴ; ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʬʨʘʛʤʝʥʪʦʚ ʜʘʥʥʳʭ. ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʠʟʘʪʦʨʘ netanim ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ 

ʩʝʪʠ [6]. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʩʝʪʠ ɹʇʃɸ. 

 

 
ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ NS-3 ʜʣʷ ʩʝʪʝʡ ɹʇʃɸ 

 

ʄʦʜʫʣʠ çcoreè ʠ çnetworkè ʩʠʤʫʣʷʪʦʨʘ NS-3 ʦʙʨʘʟʫʶʪ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʷʜʨʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʳ ʚ ʩʨʝʜʝ NS-3 ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʩʠʤʫʣʷʪʦʨʘ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ (API) ʠʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʣʘʩʩʳ (helper 

class). ʉʠʤʫʣʷʪʦʨ NS-3 ʥʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʪʝʤ ʥʝ 
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ʤʝʥʝʝ, ʜʣʷ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʝʢʪʳ 

NetAnimator ʠ PyViz.  

ʉ ʧʦʤʦʱʴʶ NS-3 ʤʦʞʥʦ ʩʠʤʫʣʠʨʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11n, MANET ʩʝʪʠ, WiMax (802.16), ʩʦʪʦʚʳʝ ʩʝʪʠ (GPRS, 

CDMA). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʠʤʫʣʷʪʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʜʨʝʩʘʮʠʶ IPv4 ʠ IPv6. 

ʉʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʪʝʡ ɹʇʃɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʦʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʝʪʠ ɹʇʃɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʢʦʜʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʤʦʜʝʣʠʨʫʝʤʳʡ ʩʮʝʥʘʨʠʡ. ʅʘ ʨʠʩ. 4 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʝʪʠ ɹʇʃɸ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʤʠʪʘʮʠʶ ʜʚʠʞʝʥʠʷ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ ʠ ʧʝʨʝʜʘʯʫ ʚʠʜʝʦʧʦʪʦʢʘ 

ʩ ʙʦʨʪʘ ʣʝʪʘʶʱʝʛʦ ʫʟʣʘ ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ. 

 

 
ʈʠʩ. 4. ʉʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʇʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʜʚʠʞʫʪʩʷ ʫʟʣʳ ʩʝʪʠ, ʦʛʨʘʥʠʯʝʥʦ 

ʢʚʘʜʨʘʪʦʤ. ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʢʚʘʜʨʘʪʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʩʚʷʟʴ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.11n. ʉʪʘʨʪʦʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʣʝʪʘʶʱʝʛʦ ʫʟʣʘ-ʠʩʪʦʯʥʠʢʘ ʢʘʞʜʳʡ ʨʘʟ ʟʘʜʘʝʪʩʷ ʩʣʫʯʘʡʥʦ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʟʣʦʚ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʝ ʫʟʣʦʚ ʠ ʨʘʟʤʝʨ ʦʜʥʦʛʦ ʧʘʢʝʪʘ ʪʘʢ 

ʞʝ ʷʚʣʷʶʪʩʷ ʟʘʜʘʚʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɺ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʩʠʤʫʣʷʮʠʠ ʦʜʠʥ 

ʣʝʪʘʶʱʠʡ ʫʟʝʣ ʥʘʯʠʥʘʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʨʝʜʘʯʫ ʧʦʪʦʢʦʚʦʛʦ ʚʠʜʝʦ ʚ ʩʝʪʴ, 

ʦʩʪʘʣʴʥʳʝ ʫʟʣʳ-ʩʦʩʝʜʠ ʩʣʫʞʘʪ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʢʪʠʚʥʦʡ ʪʦʧʦʣʦʛʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ FANET, ʥʘ ʦʩʥʦʚʝ ʥʘʣʦʞʝʥʥʦʡ ʩʝʪʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʫʨʦʚʥʷ ʤʦʜʝʣʠ OSI. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʛʠʧʦʪʝʟʝ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʣʦʞʝʥʥʦʡ ʩʝʪʠ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʜʦʣʶ 

ʫʩʧʝʰʥʦ ʜʦʩʪʘʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʦʪʦʢʦʚʳʭ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 
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ʥʝʩʪʘʙʠʣʴʥʦʡ ʠ ʯʘʩʪʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ FANET. 

ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ (Pull, Push, ARQ, FEC) ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʪʷʭ ʀʥʪʝʨʥʝʪ, ʧʨʦʚʦʜʥʳʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ, ʦʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʧʝʮʠʬʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʝʪʠ 

FANET ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [7-9]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʚ ʩʨʝʜʝ NS-3 ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʩ ʩʝʥʩʦʨʘ ʣʝʪʘʶʱʝʛʦ ʫʟʣʘ ʚ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʷʭ ɹʇʃɸ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʦʩʪʘʚʢʠ ʧʦʪʦʢʦʚʳʭ ʜʘʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʠ FANET. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʩʝʪʠ ɹʇʃɸ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʢ 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʟʝʤʥʳʝ ʫʟʣʳ, ʪʘʢ ʣʝʪʘʶʱʠʝ ʫʟʣʳ, ʜʚʠʛʘʶʱʠʝʩʷ ʩ ʟʘʜʘʚʘʝʤʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ. ʆʜʠʥ ʠʟ ʣʝʪʘʶʱʠʭ ʫʟʣʦʚ ʧʝʨʝʜʘʝʪ ʧʦʪʦʢʦʚʳʝ ʚʠʜʝʦʜʘʥʥʳʝ ʥʘ 

ʥʘʟʝʤʥʳʡ ʫʟʝʣ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʊʘʢʘʷ ʪʦʧʦʣʦʛʠʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ 

ʩʝʪʠ ɹʇʃɸ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʝʪʠ. ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʝʪʠ 

ɹʇʃɸ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʨʝʛʠʦʥʝ ʚʳʟʳʚʘʝʪ ʚʩʝ 

ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʝ-

ʤʷʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʤʝʰʘʶʱʠʝ ʚʥʝʜ-

ʨʝʥʠʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʪʴ ʩʚʦʡ ʪʨʫʜ, ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪ.ʜ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ, ʧʨʝʜʧʨʠʷʪʠʝ. 

 

ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ï ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʨʘʟʚʠʪʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴʶ, ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʨʫʧʥʳʤ ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʳʧʫʩʢʘʶʱʠʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʦʚ ʚʥʫʪʨʠ 

ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʥʦʚʳʝ ʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ [1]. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʝʤʷʪʩʷ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʠʤʝʥʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʘʣʝʥʜʘʨʥʦʝ ʠ ʩʝʪʝʚʦʝ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ (ʢʦʪʦʨʦʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ), ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʝʢʪʘʤʠ (ʉʋʇ) [2].  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʤʦʛʘʶʱʠʝ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘ-

ʮʠʠ [3]. ʉʋʇ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤ: çʉ ʯʝʛʦ ʥʘʯʘʪʴ ʚʥʝʜ-

ʨʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ?è, çʂʘʢ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʙʦʨ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ?è, çʂʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʚʳʙʨʘʪʴ?è, çɻʜʝ ʜʦʩʪʘʪʴ ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢ-

ʪʘʤʠ?è  ʚʦʪ, ʧʦʞʘʣʫʡ, ʦʩʥʦʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ, ʚʦʣʥʫʶʱʠʝ ʨʫʢʦʚʦ-

ʜʠʪʝʣʷ ʥʘ ʩʪʘʜʠʷʭ ʚʥʝʜʨʝʥʠʷ ʉʋʇ.  
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʥʝʜ-

ʨʷʶʱʠʭ ʉʋʇ ʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʎʝʣʴ ï ʧʦʣʫʯʠʪʴ ʧʦʣʥʳʝ ʦʪʚʝʪʳ ʥʘ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ 

ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ɺʥʝʜʨʝʥʠʝ ʉʋʇ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʧʦʩʪʘʥʦʚʢʘ 

ʮʝʣʠ. ʆʜʥʦʡ ʠʟ ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʮʝʣʝʡ. ʎʝʣʠ, ʢʘʢ ʯʘʩʪʦ ʙʳʚʘʝʪ, 

ʩʪʘʚʷʪʩʷ ʥʝ ʩʦʚʩʝʤ ʢʦʥʢʨʝʪʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʜʥʫ ʛʣʘʚʥʫʶ ʮʝʣʴ ʠ ʨʘʟʙʠʪʴ ʝʝ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʤʝʣʢʠʭ ʟʘʜʘʯ ï çʤʘʨʰʨʫʪʳè ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʩ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝʤ ʩʨʦʢʦʚ ʠ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʚʥʝʜʨʝʥʠʷ ʉʋʇ, ʟʘʜʘʝʪʩʷ ʦʜʥʘ ʛʣʘʚʥʘʷ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʟʘʜʘʯʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʮʝʣʴ ʟʘʙʳʚʘʝʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʘʜʝʥʠʶ 

ʠʥʪʝʨʝʩʘ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʜʦ ʩʣʝʜʫʶʱʝʡ ʚʩʧʳʰʢʠ ʚʥʠʤʘʥʠʷ ʢ ʧʨʦʙʣʝʤʝ. ɼʣʷ ʨʝ-

ʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ ʣʶʜʝʡ ʧʦ ʠʩ-

ʧʦʣʥʝʥʠʶ ʩʦ ʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʦʤ: ʵʢʩʧʝʨʪʳ ʧʦ ʉʋʇ, ʩʦʪʨʫʜʥʠʢʠ ʚʩʝʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʠ; ʥʘʟʥʘʯʠʪʴ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʝʱʘʥʠʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ. ʉʦʚʝʱʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʥʝ ʩʦʨʚʘʪʴ 

ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʜʦʣʞʥʦ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦ-

ʤʠʢʠ ʨʝʛʠʦʥʘ (ʢ ʧʨʠʤʝʨʫ, ʨʳʥʢʘ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ): ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʘʟʦʚ, 

ʩʣʦʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʦʧʨʦʩ ʫʚʝʣʠʯʝʥʠʷ ʰʪʘʪʘ 

ʷʚʣʷʝʪʩʷ ʤʘʣʦ ʚʦʟʤʦʞʥʳʤ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʶʪ ʥʝʫʢʦʤʧʣʝʢ-

ʪʦʚʘʥʥʳʡ ʩʦʩʪʘʚ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʠʥʚʝ-

ʩʪʠʮʠʷʤ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʚʳʡʪʠ 

ʥʘ ʥʦʚʳʡ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ, ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʩʪʘʪʴ ʙʦʣʝʝ ʛʠʙʢʦʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʘʜʳʚʘʪʴ ʚ ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʪʝʪ ʥʝ ʪʦʣʴʢʦ 

ʩʪʦʠʤʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʥʦ ʠ ʩʪʦʠʤʦʩʪʴ ʙʠʟʥʝʩʘ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘʧʨʠʤʝʨ, ʠʤʝʷ ʧʨʦʜʚʠʥʫʪʳʭ ʧʨʦʛʨʘʤ-

ʤʠʩʪʦʚ ʠ ʵʢʦʥʦʤʠʩʪʦʚ ʚ ʩʚʦʝʤ ʰʪʘʪʝ, ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʠʤʠ ʩʠ-

ʣʘʤʠ ʩʦʟʜʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʧʦʜ ʥʫʞʜʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ (ʇʇ).  

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʙʫʜʝʪ ʚʳʙʦʨ ʇʇ. ɺ ʋʜʤʫʨʪʠʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʋʇ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ ç1ʉ: 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʳʤ ʦʬʠʩʦʤè, çPrimaveraè, çMs Projectè, çExcelè, ʠ ʪ.ʜ. ʉʨʝʜʠ 

ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ï çNanoCADè, çɸʜʚʘʥʪʘè ʠ ʪ.ʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ ʠʤʝʶʪ ʦʙʱʠʝ ʮʝʣʠ, ʧʦʭʦʞʠʝ ʬʫʥʢʮʠʠ, ʧʨʦʮʝʩʩʳ ʩʦʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʚ, 

ʤʦʜʝʣʝʡ ʠ ʪ.ʜ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ, ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ, ʫʯʠʪʳ-

ʚʘʷ ʚʥʫʪʨʝʥʥʠʝ ʩʚʷʟʠ ʠ ʩʨʦʢʠ. ɺ ʧʨʝʜʧʨʠʷʪʠʠ, ʯʘʱʝ ʚʩʝʛʦ, ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʙʦ-

ʪʘʶʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʥʘ ʙʘʟʝ ʨʘʟʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ. ʇʦʵʪʦʤʫ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʟʫʝʪʩʷ ʥʝ ʩʦʚʩʝʤ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ. ʆʩ-

ʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʲʝʜʠʥʝʥʠʷ ʷʚʣʷʝʪʩʷ - ʩʣʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʭʨʘʥʝʥ-

https://ru.wikipedia.org/wiki/Primavera
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ʥʳʭ ʜʘʥʥʳʭ ʇʇ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʙʘʟʝ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʧʝʭ ʟʘʚʠʩʠʪ 

ʥʝ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦ-

ʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʳʙʨʘʚ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʇʇ, ʥʝʦʙʭʦʜʠ-

ʤʦ ʟʘʧʫʩʪʠʪʴ ʧʨʦʙʥʳʡ ʧʨʦʝʢʪ  ʵʪʦ ʙʫʜʝʪ ʪʨʝʪʴʠʤ ʵʪʘʧʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦ-

ʛʦ ʙʫʜʝʪ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʩʦʙʳʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʉʋʇ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʚʥʝʜʨʝʥʠʷ. ɺʘʞʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʝʞʝʜʥʝʚʥʳʡ ʦʪʯʝʪ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ. ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʦ-

ʚʳʚʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢ ʫʜʝʣʷʣ ʥʘ ʦʪʯʝʪ ʦʢʦʣʦ 5-10 ʤʠʥʫʪ ʩʚʦʝʛʦ ʜʨʘʛʦ-

ʮʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʣʘʛʦʜʘʨʷ ʥʘʫʯʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʝʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʳʤ, ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʆʜʥʘʢʦ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʤʦʞʥʦ ʥʝ ʨʝʜʢʦ ʚʩʪʨʝ-

ʪʠʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʦʪʯʝʪʥʦʩʪʴ çʧʦ ʩʪʘʨʠʥʢʝè, ʪ.ʝ. ʨʫʯʥʳʤ ʩʧʦʩʦ-

ʙʦʤ, ʥʘ ʵʪʦ ʫʭʦʜʠʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠ ʩʠʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʨʘʙʦʪʳ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ʩʦʪʨʫʜʥʠʢʦʚ ʫʭʫʜʰʘʝʪʩʷ - ʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ-

ʤʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʪʷʞʝʣʳʡ ʜʦʣʛʠʡ ʪʨʫʜ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʪʘʢʞʝ ʥʝʜʦʧʫ-

ʩʪʠʤʦ ʦʪʩʫʪʩʪʚʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʳʚʦʜʠʪ ʟʘʜʘʯʠ ʠʟ ʨʘʟʜʝʣʘ çʅʝ ʩʨʦʯʥʦ, ʥʝ ʚʘʞʥʦè ʚ ʨʘʟʜʝʣ çʉʨʦʯ-

ʥʦ, ʚʘʞʥʦè. ʏʘʱʝ ʚʩʝʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʥʝ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʥʘ ʙʫʤʘʛʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʦʜʝʡʩʪʚʠʝ ʚʳʩ-

ʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʳʩʢʘʪʴ ʦʪʚʝʪʳ ʥʘ ʩʣʦʞ-

ʥʳʝ ʚʦʧʨʦʩʳ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʰʘʛʦʚ ʢ ʩʦʟʜʘʥʠʶ ʨʝʛʣʘʤʝʥʪʘ (ʯʝʪʚʝʨ-

ʪʳʡ ʵʪʘʧ) ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʚʚʝʜʝʥʠʶ ʉʋʇ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʜʘʥʥʦʤ ʨʝʛʣʘʤʝʥʪʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʧʠʩʘʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʣʠʮʘ, ʰʘʙʣʦʥʳ, ʤʝʪʦʜʠʢʠ ʠ ʪ.ʧ. - ʪ.ʝ. ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʉʋʇ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡ-

ʰʝʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝ-

ʥʠʷ ʉʋʇ ʜʦʣʞʥʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠ 

ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʇʇ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʙʣʝʤʳ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳ-

ʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʇʇ ʠ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ [4]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʝʢ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʪʨʝʙʫ-

ʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʚʦʜʠʪ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ [5]. ʅʘ ʧʨʘʢʪʠʢʝ, 

ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦ ʩʭʦʞʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʨʠʯʠʥʦʡ 

ʢʦʪʦʨʳʭ, ʯʘʱʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʮʝʣʝʡ, ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ 

ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʠ ʞʝʣʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʦʡ ʪʨʫʜ. ɼʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʝ ʥʘ ʧʦʢʫʧʢʫ ʇʇ, 

ʯʘʩʪʝʥʴʢʦ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪ ʦʞʠʜʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʢʘʢʠʤ ʫʜʦʙʥʳʤ ʠ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʩʧʝʭʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʧʠʩʘʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

(ʫʩʪʘʥʦʚʢʘ ʮʝʣʠ ʩ ʨʘʟʙʠʝʥʠʝʤ ʥʘ ʤʝʣʢʠʝ ʟʘʜʘʯʠ, ʚʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ, ʟʘʧʫʩʢ ʦʧʳʪʥʦʛʦ ʧʨʦʝʢʪʘ, ʩʦʟʜʘʥʠʝ ʨʝʛʣʘʤʝʥʪʘ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʦʚ ʚ ʨʘʙʦʪʝ ʧʨʦʝʢʪʥʳʭ ʤʝʥʝʜʞʝʨʦʚ, ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ɸ 
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ʧʨʦʙʣʝʤʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʉʋʇ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʘʷ ʯʘʩʪʠʯʥʦ ʨʝʰʘʝʪʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʨʘʙʦʪʝ ʩ 

ʇʇ. ʉʣʝʜʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʚʥʝʜʨʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʉʋʇ ʚ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʦʥʘ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʷ, ʟʘʧʠʩʴ, ʧʨʠʙʳʣʴ, ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, SMM; 

Landing Page; SEO- ʦʧʪʠʤʠʟʘʮʠʷ; ʪʨʘʡʚʝʨʪʘʡʟʠʥʛ; ʩʵʤʧʣʠʥʛ; ʩʢʠʜʢʠ ʠ ʘʢʮʠʠ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʮʝʣʴʶ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʠʡ. ʈʦʣʴ ʧʨʠ-

ʙʳʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʟʘ ʝʸ 

ʩʯʝʪ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʧʣʘʪʘ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʘʤ. 

ʊʘʢʞʝ ʧʨʠʙʳʣʴ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦ-

ʣʦʛʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʫʞʥʦ ʚʥʦʩʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʢʘʞʜʦʤʫ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʚ ʩʚʦʝ ʜʝʣʦ, ʯʪʦʙʳ ʝʛʦ ʩʪʦʤʘʪʦʣʦʛʠʷ ʧʨʠʥʦʩʠʣʘ ʙʦʣʴʰʝ ʧʨʠ-

ʙʳʣʠ ʠ ʪʨʝʙʦʚʘʣʘ ʤʠʥʠʤʫʤ ʟʘʪʨʘʪ. ʅʝ ʩʪʦʠʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʚʝʨʝʥʥʳʝ ʩʧʦʩʦ-

ʙʳ ʧʦʚʳʰʝʥʠʷ ʧʨʠʙʳʣʠ, ʪʘʢ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ. ɺʝʜʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦ-

http://ac.gov.ru/files/attachment/5007.pdf
http://www.ccsenet.org/journal/index.php/res/article/view/43491
mailto:79127511195@ya.ru
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ʞʝʪ ʜʘʪʴ ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ʇʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʂ ʩʘʤʳʤ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʘʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʦʪʥʦʩʷʪ: ʫʚʝʣʠʯʝʥʠʝ 

ʮʝʥʳ ʠ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ. ʇʦ ʩʢʦʨʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʡ ʠ ʪʨʝʪʠʡ ʩʧʦʩʦʙʳ, ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʝʝ ʧʦʣʫʯʠʪʴ 

ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: SMM; Landing Page; SEO- 

ʦʧʪʠʤʠʟʘʮʠʷ; ʪʨʘʡʚʝʨʪʘʡʟʠʥʛ; ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ; ʩʢʠʜʢʠ ʠ ʘʢʮʠʠ. ʇʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ROI.  

ROI  (ʦʪ ʘʥʛʣ. return on investment) ï ʢʦʵʬʬʠʮʠʝʥʪ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʫʨʦ-

ʚʝʥʴ ʜʦʭʦʜʥʦʩʪʠ ʠʣʠ ʫʙʳʪʦʯʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠʣʠ ʨʝʩʫʨʩʘ, ʫʯʠʪʳʚʘʷ ʩʫʤʤʫ ʩʜʝ-

ʣʘʥʥʳʭ ʚ ʵʪʦʪ ʙʠʟʥʝʩ ʠʣʠ ʨʝʩʫʨʩ ʠʥʚʝʩʪʠʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʩʘʡʪ ʙʳʣ 

ʧʨʠʙʳʣʴʥʳʤ, ʦʥ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʦʣʞʝʥ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ, ʧʦʪʨʘʯʝʥʥʳʝ 

ʥʘ ʨʝʢʣʘʤʫ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ (ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ, ʧʦʠʩʢʦʚʦʝ ʧʨʦʜʚʠʞʝʥʠʝ, 

ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ). 

Social Media Marketing (SMM) ð ʧʨʦʮʝʩʩ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʘʬʠʢʘ ʠʣʠ 

ʚʥʠʤʘʥʠʷ ʢ ʙʨʝʥʜʫ ʠʣʠ ʧʨʦʜʫʢʪʫ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʯʝʨʝʟ ʘʢʮʠʠ. 

SEO-ʦʧʪʠʤʠʟʘʮʠʷ (search engine optimization, ʘʥʛʣ. çʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠ-

ʟʘʮʠʷè) ï ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʥʝʰʥʝʤʫ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʩʘʡʪ, 

ʜʣʷ ʧʦʜʥʷʪʠʷ ʝʛʦ ʧʦʟʠʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʜʘʯʠ ʦʪʚʝʪʦʚ (ʩʩʳʣʦʢ) ʥʘ ʟʘʧʨʦʩʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ. 

ʅʝʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʦʟʤʦʞʥʦ ʜʫʤʘʶʪ, ʯʪʦ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʩʚʦʝʛʦ 

ʩʘʡʪʘ, ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʥʠʮ, ʥʘ ʠʭ ʧʨʦʜʫʢʮʠʶ ʧʦʡʜʝʪ ʙʦʣʴʰʦʡ 

ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ. ʕʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʪʘʢ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʜʚʠ-

ʞʝʥʠʷ ʥʫʞʥʦ ʟʘʥʠʤʘʪʴʩʷ ʩʚʦʠʤ ʩʘʡʪʦʤ. ʄʦʞʥʦ ʥʘʡʪʠ SEO-ʩʧʝʮʠʘʣʠʩʪʘ, ʥʦ ʝʛʦ 

ʥʝ ʥʫʞʥʦ ʧʫʪʘʪʴ ʩ ʚʝʙ-ʤʘʩʪʝʨʦʤ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʩʦʟʜʘʝʪ ʩʘʡʪʳ. SEO-

ʩʧʝʮʠʘʣʠʩʪ ʧʦʤʦʞʝʪ ʚʳʚʝʩʪʠ ʧʦʟʠʮʠʠ ʩʘʡʪʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʪ.ʝ. 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ ʥʘʡʪʠ ʧʨʦʜʫʢʮʠʶ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʚ ʧʦʠʩ-

ʢʦʚʦʡ ʩʠʩʪʝʤʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦ-

ʩʪʴʶ ʮʝʣʝʚʦʛʦ ʧʦʩʝʪʠʪʝʣʷ, ʧʨʠ ʫʯʸʪʝ ʚʨʝʤʝʥʠ ʚʳʚʦʜʘ ʩʘʡʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʦʟʠʮʠʠ. ʈʝʩʫʨʩ ʟʘ ʧʝʨʚʳʡ ʛʦʜ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʜʘʣʴʰʝ ʪʦʣʴʢʦ 

ʥʫʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʝʢʪ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ [1]. 

ʊʨʘʡʚʝʨʪʘʡʟʠʥʛ (ʘʥʛʣ. tryvertising) ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʧʝʨʝʜ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʝʸ, ʪʦ ʝʩʪʴ ʧʨʝʞʜʝ, ʯʝʤ ʧʦʢʫ-

ʧʘʪʴ, ʤʳ ʤʦʞʝʤ ʧʦʧʨʦʙʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ [2]. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʧʦʢʫʧʘʪʝʣʴ ʧʨʠʦʙʨʝʣ ʥʘʰ ʪʦ-

ʚʘʨ. ɽʩʪʴ ʠ ʜʨʫʛʘʷ ʮʝʣʴ, ʘ ʠʤʝʥʥʦ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʜʫʢʪ ʧʦʥʨʘʚʠʣʩʷ ʠ ʧʦ-

ʣʫʯʠʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʟʳʚ ʠʣʠ ʝʛʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʨʫʟʴʷʤ ʠ ʟʥʘʢʦʤʳʤ. 

ʊʦ ʝʩʪʴ, ʪʨʘʡʚʝʨʪʘʡʟʠʥʛ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʯʝ-

ʩʪʚʝ ʪʦʚʘʨʘ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. 

ʂʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ï ʵʪʦ ʪʠʧ ʀʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʦ-

ʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʝʢʣʘʤʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʥʘ ʩʘʡʪʘʭ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ (ʢʦʥʪʝʢʩʪʦʤ). ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʜʘʥʥʦʛʦ ʨʝ-

ʢʣʘʤʥʦʛʦ ʢʘʥʘʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘ-
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ʪʦʯʥʦ ʚʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ. ʂʦʥʢʫʨʝʥʮʠʷ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʨʝʢʣʘʤʳ 

ʚʝʩʴʤʘ ʜʦʨʦʛʠʤ. ʏʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʢʘʥʘʣ, ʥʝʦʙʭʦʜʠʤʳ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, ʢʦʪʦʨʳʝ ʙʳ ʩʤʦʛʣʠ ʧʨʠʜʫʤʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʪʦʨʛʦʚʦʝ ʧʨʝʜ-

ʣʦʞʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʟʘʤʝʪʥʦ ʚʳʜʝʣʠʪʴ ʝʛʦ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʚʳʚʝʩʪʠ ʨʝ-

ʢʣʘʤʥʫʶ ʢʦʤʧʘʥʠʶ ʚ çʧʣʶʩè [3]. 

ʉʢʠʜʢʠ ï ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʙʳʪʘ. ʆʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʨʦʩʪ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʢʠʜʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʦʚʘʨʳ, ʥʘ 

ʪʦʪ ʩʨʦʢ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʦʜʘʞʠ. ʋ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʘʪʝ-

ʛʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʢʠʜʦʢ, ʯʪʦʙʳ ʧʦʢʫʧʘʪʝʣʴ ʥʝ ʧʨʠʚʳʢʘʣ ʢ ʥʠʤ ʠ ʥʝ ʧʨʠʦʙʨʝ-

ʪʘʣ ʪʦʚʘʨ ʪʦʣʴʢʦ, ʝʩʣʠ ʥʘ ʥʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʢʠʜʢʘ. 

ɸʢʮʠʠ ï ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠʦʙʨʝʩʪʠ 

ʦʜʠʥ ʪʦʚʘʨ ʠ ʚ ʧʦʜʘʨʦʢ ʧʦʣʫʯʠʪʴ ʝʱʸ ʦʜʥʫ ʫʧʘʢʦʚʢʫ ʪʘʢʦʛʦ ʞʝ ʪʦʚʘʨʘ. ʀʩʧʦʣʴ-

ʟʫʶʪʩʷ ʨʘʟʣʠʯʥʘʷ ʨʝʢʣʘʤʘ, SMS- ʨʘʩʩʳʣʢʠ ʦ ʧʨʦʚʝʜʝʥʠʠ ʘʢʮʠʠ. ɼʣʷ ʧʦʢʫʧʘʪʝ-

ʣʝʡ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ, ʘ ʜʣʷ ʧʨʦʜʘʚʮʦʚ ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦ-

ʭʨʘʥʠʪʴ ʧʨʝʞʥʠʭ ʠ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʢʫʧʘʪʝʣʝʡ ʥʘʰʝʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʝʜʫʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʠʙʳʣʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʜʚʠʞʝʥʠʷ. ɻʣʘʚ-

ʥʦʝ ï ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ɼʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚʦʧʨʦʩ ʤʘʨʢʝʪʠʥʛʘ 

ʩʪʦʠʪ ʦʩʪʨʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʟʘʯʘʩʪʫʶ ʩ ʪʝʤ, ʯʪʦ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʠʙʳʣʠ ʜʣʷ 

ʥʘʡʤʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʵʪʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʜʦ-

ʩʪʫʧʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʙʳ ʩʦʯʝʪʘʣ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʥʪʝʨʥʝʪ-

ʨʝʢʣʘʤʳ, ʠ ʯʪʦʙʳ ʦʧʣʘʪʘ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʬʘʢʪʫ ʧʨʠʚʣʝʯʝʥʥʦʛʦ ʢʣʠʝʥʪʘ.  

ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʩʦʟʜʘʥ ʧʦʨʪʘʣ Dentbooking.ru ʥʘ ʦʩʥʦʚʝ Landing Page c 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʧʫʣʷʨʥʳʤ ʬʠʣʴʪʨʘʤ. 

Landing page ï ʵʪʦ ʦʜʥʦ-ʩʪʨʘʥʠʯʥʳʡ ʩʘʡʪ, ʧʦʙʫʞʜʘʶʱʠʡ ʧʦʧʘʚʰʝʛʦ ʥʘ 

ʥʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʜʝʣʘʪʴ ʥʫʞʥʦʝ ʜʣʷ ʢʦʤʧʘʥʠʠ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʥʝʩʝʪ 

ʚʳʛʦʜʫ (ʟʘʢʘʟʘʪʴ, ʧʦʟʚʦʥʠʪʴ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʦʩʪʘʚʠʪʴ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ). ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʘʡʪʘʤʠ, ʛʜʝ ʢʦʥʚʝʨʩʠʷ ʢʦʣʝʙʣʝʪʩʷ 

ʦʢʦʣʦ 1-2%, ʪʦ ʚ ʜʘʥʥʳʭ ʩʪʨʘʥʠʮʘʭ ʦʢʦʣʦ 3-10%. 

ʂʦʥʚʝʨʩʠʷ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʝ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʦʩʝʪʠʪʝʣʝʡ 

ʩʘʡʪʘ, ʚʳʧʦʣʥʠʚʰʠʭ ʥʘ ʥʸʤ ʢʘʢʠʝ-ʣʠʙʦ ʮʝʣʝʚʳʝ ʜʝʡʩʪʚʠʷ (ʩʢʨʳʪʳʝ ʠʣʠ ʧʨʷʤʳʝ 

ʫʢʘʟʘʥʠʷ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ, ʧʨʦʜʘʚʮʦʚ, ʩʦʟʜʘʪʝʣʝʡ ʢʦʥʪʝʥʪʘ ð ʧʦʢʫʧʢʫ, ʨʝʛʠ-

ʩʪʨʘʮʠʶ, ʧʦʜʧʠʩʢʫ, ʧʦʩʝʱʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ, ʧʝʨʝʭʦʜ ʧʦ ʨʝ-

ʢʣʘʤʥʦʡ ʩʩʳʣʢʝ), ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʦʩʝʪʠʪʝʣʝʡ ʩʘʡʪʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. 

ʉʧʠʩʦʢ ʬʠʣʴʪʨʘʮʠʠ ʩʪʦʤʘʪʦʣʦʛʠʡ: ʧʦ ʨʘʡʦʥʘʤ ʠ ʪʠʧʫ ʣʝʯʝʥʠʷ. ʊʘʢ ʞʝ 

ʧʨʠʩʫʪʩʪʚʫʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʠʣʴʪʨ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʙʦʪʳ: ʆʄʉ/ɼʄʉ, 

ʙʶʜʞʝʪʥʘʷ/ʯʘʩʪʥʘʷ, ʜʝʪʩʢʘʷ, ʩʪʦʠʤʦʩʪʥʦʡ ʬʠʣʴʪʨ, ʠ ʧʦ ʥʘʣʠʯʠʶ ʘʢʪʫʘʣʴʥʳʭ 

ʘʢʮʠʡ. 

ʆʩʥʦʚʥʳʝ ʙʣʦʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʘʨʪʦʯʢʠ ʩʪʦʤʘʪʦʣʦʛʠʡ: 

- ʦ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʢʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ; 

- ʫʩʣʫʛʠ ʠ ʮʝʥʳ; 

- ʚʨʘʯʠ ï ʩʪʦʤʘʪʦʣʦʛʠ; 
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- ʘʢʮʠʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ; 

- ʦʪʟʳʚ.r 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʩʷ ʩ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ, ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʢʘʨʪʦʯʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʩʝʙʷ ʩʚʝʜʝʥʠʷ: 

- ʦ ʩʪʦʤʘʪʦʣʦʛʝ; 

- ʢʦʥʪʘʢʪʳ; 

- ʦʪʟʳʚʳ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʘʤ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʟʥʘʢʦ-

ʤʠʪʴʩʷ ʩʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʝʪ ʭʦʨʦʰʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʢʦʥʚʝʨʩʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠ-

ʯʝʩʢʦʤ ʨʳʥʢʝ ʧʦʷʚʠʣʩʷ ʭʦʨʦʰʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʧʦʣʫ-

ʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʫʣʫʯʰʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʡʪʠʥʛʠ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʨʦʜʚʠʞʝ-

ʥʠʷ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʘʥʦ ʙʶʜʞʝʪʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ. 
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ʨʝʥʳ ʧʨʦʙʣʝʤʳ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʩʥʝʛʦʧʝʨʥʦʩ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ, ʧʣʦ-

ʱʘʜʦʯʥʳʝ ʦʙʲʝʢʪʳ, ʢʨʘʡʥʠʡ ʩʝʚʝʨ. 

 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʦʱʘʜʦʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʘʡʦʥʝ ʢʨʘʡʥʝʛʦ ʩʝʚʝʨʘ, ʦʩʦʙʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʩ ʟʠʤʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʦʚ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʥʝ ʢʘʞʫʪʩʷ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʙʦʣʴʰʠʤʠ, ʦʩʥʦʚʥʳʝ ʦʙʲʝʤʳ ʩʥʝʞʥʦʡ ʤʘʩʩʳ ʧʝʨʝʥʦʩʷʪʩʷ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʤʠ ʚʝʪʨʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʚ ʧʝʨʠʦʜʳ ʤʝʪʝʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ 90 ʤʝ-

ʪʝʣʝʡ ʟʘ ʛʦʜ [1]). 

ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʠʦʥʳ ʠ ʦʙʣʘʩʪʠ ʩʦ ʩʥʝʛʦʧʝʨʝʥʦʩʦʤ ʚ 1000 ʤ
3
/ʤ, 

ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʴ ʩʥʝʛʦʧʝʨʝʥʦʩʘ ʜʦʩʪʠʛʘʝʪ 2500 ʤ
3
/ʤ [2]. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʣʶʙʦʡ ʧʣʦʱʘʜʦʯʥʳʡ ʦʙʲʝʢʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʨʝʛʠʦʥʝ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʩʥʝʛʦʧʝʨʝʥʦʩʘ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʩʥʝʞʥʳʤ ʟʘʥʦʩʘʤ, ʯʪʦ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʣʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦ ʟʠʤʥʝʤʫ ʩʦ-

ʜʝʨʞʘʥʠʶ. 

ɿʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʦʯʠʩʪʢʫ ʦʪ ʩʥʝʞʥʳʭ ʟʘʥʦʩʦʚ ʠ ʟʘʚʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʠʢʠ, ʪʘʢʦʡ ʢʘʢ ʬʨʦʥʪʘʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ, ʙʫʣʴʜʦʟʝʨ, ʩʘʤʦʩʚʘ-

ʣʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʤʘʣʦʛʘ-

ʙʘʨʠʪʥʳʝ, ʥʝ ʦʙʣʘʜʘʶʪ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʦʡ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʚʝʥʘ 

ʥʘ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝ-

ʛʘʪʴ ʢ ʫʩʣʫʛʘʤ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʩʠʣʴʥʦ ʧʦʚʳʰʘʝʪ ʩʪʦʠ-

ʤʦʩʪʴ ʪʘʢʠʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ʪʝʭʥʠʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʩʣʝʜʫʝʪ ʪʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʫʤʝʥʴʰʝ-

ʥʠʷ ʟʘʪʨʘʪ ʥʘ ʟʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʣʦʱʘʜʦʢ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʫʜʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʢʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʨʘʙʦʪ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʥʠʞʝʥʠʷ 

ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʫʜʝʪ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʥʦʩʠʤʦʛʦ 

ʩʥʝʛʘ ʥʘ ʧʣʦʱʘʜʢʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʣʦʱʘʜʦʢ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡʦʥʘʭ ʢʨʘʡʥʝʛʦ ʩʝʚʝʨʘ. 

1) ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʥʦʩʠʤʦʛʦ ʩʥʝʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʣʦʱʘʜʢʠ. 

ɺ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʯʝʥʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʝ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʟʘʙʦʨʳ, 

ʚʝʪʨʦʥʘʧʨʘʚʣʷʶʱʠʝ ʟʘʙʦʨʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʨʝʤʝʥʥʳʝ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ 

ʱʠʪʳ ʠ ʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʪʨʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʪʘʢ ʞʝ 

ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʫʪʝʤ ʥʘʨʝʟʢʠ ʩʥʝʞʥʳʭ 

ʪʨʘʥʰʝʡ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʥʝʞʥʦʡ ʤʘʩʩʳ ʚ ʚʘʣ. 
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ʊʘʙʣʠʮʘ. ʎʝʣʝʩʦʦʙʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʦʛʣʘʩʥʦ ʆɼʄ 218.5.001-2008 çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ 

ʠ ʦʯʠʩʪʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʪ ʩʥʝʛʘè [3] 

ɺʠʜ ʟʘʱʠʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʉʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ, ʤ
3
/ʤ 

ʉʥʝʛʦʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦ-

ʣʦʩʳ 

ʆʜʥʘ 25  200 

ɼʚʝ 250  300 

ʉʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʟʘʙʦ-

ʨ  r

ʆʜʥʦʨʷʜʥʳʝ 100  200 

ɼʚʫʭʨʷʜʥʳʝ 500  800 

ʇʝʨʝʥʦʩʥʳʝ ʱʠʪʳ ɺʳʩʦʪʘ 2 ʤ 30  120 

ʋʩʪʨʦʡʩʪʚʦ ʩ ʠʟʤʝʥʷʶʱʝʡ-

ʩʷ ʧʨʦʩʚʝʪʥʦʩʪʴʶ 

ʆʜʠʥ ʨʷʜ 20  90 

ɼʚʘ ʨʷʜʘ 90  120 

ʊʨʠ ʨʷʜʘ 140  170 

ɼʚʘ ʨʷʜʘ ʩ ʧʝʨʝʩʪʘ-

ʥʦʚʢʦʡ 

250  300 

ʉʝʪʢʘ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ 

ɺʳʩʦʪʘ 2 ʤ 10  75 

ʉʥʝʞʥʳʝ ʪʨʘʥʰʝʠ (ʚʘʣʳ) ʆʜʠʥ ʨʷʜ ʜʦ 10 

ɼʚʘ ʨʷʜʘ 10  20 

ʏʝʪʳʨʝ ʨʷʜʘ 20  40 

ʐʝʩʪʴ ʨʷʜʦʚ 40  60 

ɺʦʩʝʤʴ ʨʷʜʦʚ 50  80 

ɼʝʩʷʪʴ ʨʷʜʦʚ 70  100 

 

ɽʩʣʠ ʤʳ ʧʦʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ (ʪʘʙʣʠʮʘ) ʪʦ ʩʪʘʥʝʪ ʷʩʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʥʦʩʝ ʩʥʝʛʘ 1000 ʤ
3
/ʤ ʠ ʙʦʣʴʰʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʭ ʟʘʙʦʨʦʚ ʜʚʫʭ-

ʨʷʜʥʦʡ ʩʠʩʪʝʤʳ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʠʟ-ʟʘ ʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤ: 

 ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʪʨʝʙʫʝʪ ʙʦʣʴ-

ʰʠʭ ʟʘʪʨʘʪ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ; 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʪʦʥʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʧʨʠʙʨʝʞʥʳʭ 

ʟʦʥʘʭ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ, ʢʣʠʤʘʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ 

ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʡ ʟʘʱʠʪʳ; 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠ-

ʯʝʥʠʷ ʧʣʦʱʘʜʠ ʦʪʚʦʜʠʤʳʭ ʚ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ. 

2) ʋʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʧʝʨʝʚʦʟʠʤʦʛʦ ʩʥʝʛʘ. 

ʉʥʠʟʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʠʤʦʛʦ ʩʥʝʛʘ ʤʦʞʥʦ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ 

ʬɻʬʝʢʪʠʚʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ, ʘʥʘʣʠʟʘ, ʚʳʙʦʨʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʩʥʝʛʘ, ʜʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʚʢʣʶʯʘʪʴʩʷ ʚ ʨʘʟʜʝʣʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʲ-

ʝʢʪʘ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʦʙʲʝʢʪʘʭ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʪʠ-

ʚʦʛʦʣʦʣʝʜʥʳʝ ʨʝʘʛʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʝʩʴ ʩʥʝʛ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦ ʯʠʩʪʳʤ ʠ 

ʥʝ ʧʦʜʣʝʞʠʪ ʚʳʚʦʟʫ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʩʥʝʛʦʩʚʘʣʢʠ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 
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ʚʘʨʠʘʥʪ ʫʪʠʣʠʟʘʮʠʠ ʩʥʝʛʘ ʧʫʪʝʤ ʝʛʦ ʧʣʘʚʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʝʡ ʪʘ-

ʣʦʡ ʚʦʜʳ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʩʣʦʚʠʡ ʠ 

ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʅʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ 

ʟʘʪʨʘʪʳ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʥʝʛʦʧʣʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʟʚʝʥʘ ʥʘ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʪʝʭʥʠ-

ʢʠ (ʥʘʧʨʠʤʝʨ ʦʪ ʙʫʣʴʜʦʟʝʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʩʥʝʞʥʦʤ ʦʪʚʘʣʝ ʚ 

ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʘʩʯʠʩʪʢʠ ʦʙʲʝʢʪʘ). 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʤ ʧʣʦʱʘʜʢʘʤ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʪʦ, 

ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʩʪʘʨʘʪʴʩʷ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʥʶʘʥʩʳ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʦʙʲʝʢʪ, ʟʘʙʦʨ, ʩʪʨʦʝʥʠʝ, ʵʩʪʘʢʘʜʘ ʷʚʣʷʶʪʩʷ 

ʚʝʪʨʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ, ʚʝʪʨʦʥʘʧʨʘʚʣʷʶʱʠʤʠ ʠ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʠ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤʳ 

ʩʥʝʞʥʳʭ ʟʘʥʦʩʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʠ ʦʙʲʝʤʳ ʨʘʙʦʪ ʧʦ ʦʯʠʩʪʢʝ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʟʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʱʝʩʪʚʫʶ-

ʱʝʛʦ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʄʝʪʦʜʳ ʜʣʷ ʩʨʘʚʥʝ-

ʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʦʪʜʝʣʴ-

ʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʠ ʙʫʜʫʱʝʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʘʟʳ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʠ ʢʨʠʪʝʨʠʝʚ ʧʦ ʢʦ-

ʪʦʨʳʤ ʦʥʠ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʦʙʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʟʠʤʥʝʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʜʣʷ ʧʣʦʱʘʜʦʯʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡʦʥʘʭ ʢʨʘʡʥʝʛʦ 

ʩʝʚʝʨʘ. 

ʊʘʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʟʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ: ServicesCRM ï ʦʙʣʘʯʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʫʜʦʙʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʚʦʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʢʣʠʝʥʪʘʤʠ ʦʥʣʘʡʥ ʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʧʨʠʝʤ ʟʘʢʘʟʦʚ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʠ ʠʭ ʦʧʣʘʪʫ, ʩʦʟʜʘʥʠʝ 

ʫʚʝʜʦʤʣʝʥʠʡ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʫ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, 

ʫʯʝʪ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʳʝ ʛʨʘʬʠʢʠ ʠ ʦʪ-

ʯʝʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʠʩʪʝʤʘ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʯʴʠ ʢʣʠʝʥʪʳ ʷʚʣʷʶʪʩʷ 

ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʪʝʨʥʝʪʘ, ʧʨʠʚʳʢʰʠʤʠ ʧʦʣʫʯʘʪʴ ʫʩʣʫʛʠ ʦʥʣʘʡʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ, ʦʙʣʘʯʥʘʷ ʩʠʩʪʝʤʘ, ʤʫʣʴʪʠʪʝʥʘʥʪʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʦʥʣʘʡʥ ʙʨʦʥʠʨʦʚʘʥʠʝ. 

 

ɺ 2015 ʛʦʜʫ ʧʝʨʝʜ ʘʚʪʦʨʦʤ ʩʠʩʪʝʤʳ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʦʥʣʘʡʥ ʙʨʦʥʠʨʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʜʣʷ ʢʚʝʩʪʘ ʚ ʨʝʘʣʴʥʦʩʪʠ çFairy Taleè. ʂʚʝʩʪ ʚ ʨʝ-

ʘʣʴʥʦʩʪʠ (real-life quest, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʩʪʦ çʢʚʝʩʪè) ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʠʛʨʘ, ʚ ʢʦʪʦʨʦʡ ʠʛʨʦʢʦʚ ʟʘʢʨʳʚʘʶʪ ʚ ʧʦʤʝʱʝʥʠʠ, ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʤ 

ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʥʪʫʨʘʞ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʜʦʣʞʥʳ ʚʳʙʨʘʪʴʩʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʨʝʤʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʤʝʪʳ, ʥʘʡʜʝʥʥʳʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʠ ʨʝʰʘʷ ʛʦʣʦʚʦʣʦʤʢʠ [1].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʶʱʘʷ 

ʬʫʥʢʮʠʷʤʠ ʦʥʣʘʡʥ ʙʨʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʢʚʝʩʪʦʚ ʠ ʙʘʟʦʚʳʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʥʪʝʥʪʘ ʥʘ ʩʘʡʪʝ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʚʝʩʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʈʦʩʩʠʠ. ʉʫʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢ ʤʥʦʛʦ ʢʚʝʩʪʦʚ 

ʚ ʈʦʩʩʠʠ ʥʝ ʠʤʝʶʪ ʩʚʦʝʛʦ ʩʘʡʪʘ ʜʣʷ ʦʥʣʘʡʥ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠʛʨ. ɺʩʝʛʦ ʚ ʭʦʜʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʠʪʫʘʮʠʷ ʚ 11 ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʩ ʥʘʩʝʣʝʥʠʝʤ 

ʦʢʦʣʦ 500 ʪʳʩʷʯ ʯʝʣʦʚʝʢ: ʀʞʝʚʩʢʝ, ʀʚʘʥʦʚʦ, ɸʨʭʘʥʛʝʣʴʩʢʝ, ʇʝʥʟʝ, ʋʣʴʷʥʦʚʩʢʝ, 

ʀʨʢʫʪʩʢʝ, ɹʘʨʥʘʫʣʝ, ʍʘʙʘʨʦʚʩʢʝ, ʗʨʦʩʣʘʚʣʝ, ʆʨʝʥʙʫʨʛʝ ʠ ʊʦʤʩʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʢʦʣʦ 45% ʧʨʦʮʝʥʪʦʚ ʢʚʝʩʪʦʚ ʥʝ ʠʤʝʶʪ ʩʚʦʝʛʦ 

ʩʘʡʪʘ (ʨʠʩ. 1). ɺ ʭʦʜʝ ʦʧʨʦʩʘ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʦʪʩʫʪʩʪʚʠʷ 

ʩʚʦʝʛʦ ʩʘʡʪʘ ï ʥʝʜʦʩʪʘʪʦʢ ʜʝʥʝʛ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʦʣʥʦʮʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʙʠʟʥʝʩʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʚ ʢʦʪʦʨʳʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʦʙʦʩʥʦʚʘʥʦ ʠ ʫʚʝʣʠʯʠʪ 

ʜʦʭʦʜʳ ʢʦʤʧʘʥʠʡ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʥʠʭ ʥʝʪ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥ-

ʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʝ ʨʘʟʚʠʚʘʪʴʩʷ. 
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ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʢʚʝʩʪʦʚ, ʠʤʝʶʱʠʭ ʩʚʦʡ ʩʘʡʪ  

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʤʦʥʠʪʦʨʠʥʛ ʨʝʰʝʥʠʡ, ʫʞʝ 

ʠʤʝʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ. ɹʳʣʦ ʥʘʡʜʝʥʦ ʤʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʦʚ, ʧʦʟʠʮʠʦʥʠ-

ʨʫʶʱʠʭ ʩʝʙʷ ʢʘʢ ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪʳ ʙʝʟ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥʘ. ʆʜʥʘʢʦ, ʧʦʩʣʝ ʪʝʩʪʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʩʝʨ-

ʚʠʩʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ, ʢʨʘʩʠʚʳʭ ʩʪʠʣʝʡ ʠ ʦʙ-

ʰʠʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʩʜʝʣʘʪʴ ʢʨʘʩʠʚʳʡ ʩʘʡʪ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʛʦʪʦʚʳʝ ʰʘʙʣʦ-

ʥʳ, ʙʝʟ ʥʘʚʳʢʦʚ ʜʠʟʘʡʥʝʨʘ ʩʣʦʞʥʦ. ʅʫʞʥʦ ʧʦʪʨʘʪʠʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʩʦ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʣʫʯʠʪʴ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʧʦ 

ʧʦʩʪʨʦʝʥʠʶ ʠʥʪʝʨʬʝʡʩʦʚ. ʉʜʝʣʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʜʠʟʘʡʥ ʥʝʚʦʟʤʦʞʥʦ. 

2. ʉʦʟʜʘʥʥʳʝ ʩʘʡʪʳ ʠʤʝʶʪ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʏʘʱʝ ʚʩʝ-

ʛʦ ʜʦʩʪʫʧʥʘ ʦʜʥʘ ʬʫʥʢʮʠʷ ï ʦʩʪʘʚʠʪʴ ʟʘʷʚʢʫ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛʠ ʯʝʨʝʟ ʩʪʘʥ-

ʜʘʨʪʥʫʶ ʬʦʨʤʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʥʫʞʥʦ ʧʨʠʚʣʝʢʘʪʴ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ. 

3. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʜʦʤʝʥʝ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʙʠʟʥʝʩʘ. ʇʝʨʝʥʦʩ ʥʘ ʜʦʤʝʥ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʧʣʘʪ-

ʥʳʡ ʠ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʟʘʥʠʤʘʪʴʩʷ ʧʦʜʜʝʨʞʢʦʡ ʩʘʡʪʘ ʚʳʥʫʞʜʝʥ ʟʘʢʘʟʯʠʢ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠ-

ʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ServicesCRM. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʫʜʦʙʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʚʦʠʤʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʤʠ ʢʣʠʝʥʪʘʤʠ ʦʥʣʘʡʥ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʧʨʠ-

ʝʤ ʟʘʢʘʟʦʚ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʠ ʠʭ ʦʧʣʘʪʫ, ʩʦʟʜʘʥʠʝ ʫʚʝʜʦʤʣʝʥʠʡ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʫ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʫʯʝʪ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦ-

ʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʛʨʘʬʠʢʦʚ ʠ ʦʪʯʝʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ServicesCRM ï ʦʙʣʘʯʥʘʷ ʩʠʩʪʝʤʘ, ʯʪʦ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʟʘʢʘʟʯʠʢʘ: 
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- ʦʪʩʫʪʩʪʚʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ; 

- ʧʦʩʪʦʷʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ; 

- ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʚʝʨʩʠʡ ʩʠʩʪʝʤʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʩʘʡʪ ʩ ʫʥʠʢʘʣʴʥʳʤ ʜʠʟʘʡʥʦʤ. 

ʉʠʩʪʝʤʘ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʥʝ ʨʘʩʧʦʣʘ-

ʛʘʶʱʝʛʦ ʙʦʣʴʰʠʤ ʙʶʜʞʝʪʦʤ, ʯʴʠ ʢʣʠʝʥʪʳ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ-

ʤʠ ʠʥʪʝʨʥʝʪʘ, ʧʨʠʚʳʢʰʠʤʠ ʧʦʣʫʯʘʪʴ ʫʩʣʫʛʠ ʦʥʣʘʡʥ. ʂ ʪʘʢʦʤʫ ʙʠʟʥʝʩʫ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʩʬʝʨʘ ʨʘʟʚʣʝʯʝʥʠʡ ï ʢʚʝʩʪʳ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʢʣʫʙʳ ʚʦʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ 

ʠʛʨ; 

- ʩʬʝʨʘ ʢʨʘʩʦʪʳ ʠ ʟʜʦʨʦʚʴʷ ï ʧʘʨʠʢʤʘʭʝʨʩʢʠʝ, ʩʪʫʜʠʠ ʢʨʘʩʦʪʳ, ʤʘʩʩʘʞ-

ʥʳʝ ʢʘʙʠʥʝʪʳ, ʙʦʣʴʥʠʮʳ; 

- ʩʬʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ï ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʤʠʥʘʨʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ, ʢʫʨʩʦʚ ʠ 

ʚʥʝ ʫʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦ-

ʪʦʨʳʤ ʦʥʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ: 

1.  ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ɼʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʢʣʠʝʥʪʩʢʠʡ 

ʩʘʡʪ ʩ ʫʥʠʢʘʣʴʥʳʤ ʜʠʟʘʡʥʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʯʠʢʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʳʡ ʢʣʠ-

ʝʥʪʩʢʠʡ ʩʘʡʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʟʘʭʦʜʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. ʉ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʩʢʠʭ ʩʘʡʪʦʚ ʠ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʢʦʨʦʩʪʴ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʝ ʜʦʣʞʥʘ ʫʤʝʥʴʰʘʪʴʩʷ.  

2. ʋʜʦʙʩʪʚʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʠʝʥʪʩʢʠʤʠ ʩʘʡʪʘʤʠ. ɼʦ-

ʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝ-

ʨʝʧʠʩʳʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʢʦʜ, ʧʦʜʢʣʶʯʝʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʠʟʤʝ-

ʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ.  

3. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʢʣʠʝʥʪʩʢʠʭ ʩʘʡʪʦʚ. ʆʙʥʦʚʣʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʠ ʝʜʠʥʦʞʜʳ, ʙʝʟ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʦʙʥʦʚʣʷʪʴ ʢʘʞʜʳʡ ʢʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

4. ʆʧʝʨʘʪʠʚʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ. ɼʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪ-

ʨʦ ʥʘʡʪʠ ʧʨʠʯʠʥʫ ʘʚʘʨʠʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʝʝ ʠʩʧʨʘʚʠʪʴ ʙʝʟ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʧʨʠʚʣʝʢʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝ-

ʤʳ ʚʳʙʨʘʥʘ ʦʙʣʘʯʥʘʷ [2] ʤʫʣʴʪʠʪʝʥʘʥʪʥʘʷ [3] ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ [4] ʤʦʜʝʣʴ ʘʨ-

ʭʠʪʝʢʪʫʨʳ. 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʫʶ ʩʝʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʉʝʨʚʝʨ ʦʞʠʜʘʝʪ ʟʘʧʨʦʩʘ ʦʪ ʢʣʠ-

ʝʥʪʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʤʫ ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʚʳʧʦʣʥʷʝʪ ʩʝʨʚʠʩʥʳʝ 

ʬʫʥʢʮʠʠ. 

ʆʙʣʘʯʥʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʤʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʜʦʙʥʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ 

ʚ ʨʝʞʠʤʝ çʧʦ ʪʨʝʙʦʚʘʥʠʶè ʢ ʢʦʣʣʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʥʘʙʦʨʫ ʥʘʩʪʨʘʠʚʘʝ-

ʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʪʝʡ, ʩʝʨʚʝʨʦʚ, ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, 

ʧʨʠʣʦʞʝʥʠʡ ʠ/ʠʣʠ ʩʝʨʚʠʩʦʚ). 
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ʄʫʣʴʪʠʪʝʥʘʥʪʥʦʩʪʴ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʣʠʝʥʪʩʢʠʭ ʩʘʡʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʝʨʥʫʪʴ ʦʜʠʥ 

ʵʢʟʝʤʧʣʷʨ ʩʝʨʚʝʨʘ ʠ ʤʥʦʞʝʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ.  

ɺʳʙʨʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ: 

1. ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

2. ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʤʦʞʝʪ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʡ ʜʠʟʘʡʥ. 

3. ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʦʤʝʥʝ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. 

4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʭʦʩʪʠʥʛʫ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʤʠ-

ʥʠʤʘʣʴʥʳʝ, ʪʘʢ ʢʘʢ ʚʩʝ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʨʘʙʦʪʘ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘʛʨʝʛʘʮʠʷ 

ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʦʚ ʠ ʛʨʘʬʠʢʦʚ ʠ ʧʨʦʯʠʝ ʨʝʩʫʨʩʦʸʤʢʠʝ ʦʧʝʨʘʮʠʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ 

5. ʉʝʨʚʝʨ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʪ ʧʨʦ ʢʣʠʝʥʪʩʢʠʝ ʩʘʡʪʳ, ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʫʙ-

ʣʠʯʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (API [5]), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʢʣʠʝʥʪʩʢʠʡ ʩʘʡʪ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡ-

ʪʘ ʠʟʤʝʥʷʪʴ ʢʦʜ ʩʝʨʚʝʨʘ ʥʝ ʥʫʞʥʦ. 

6. ʉʝʨʚʝʨ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ-

ʩʪʫʧ ʢ ʤʥʦʞʝʩʪʚʫ ʙʘʟ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʝʨʚʝʨʘ ʜʦ ʥʦʚʦʡ 

ʚʝʨʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʥʦʚʠʪʴ ʵʪʦʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʢʟʝʤʧʣʷʨ. 

7. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʡ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʥʝʤʝʜʣʝʥʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʠʩʧʨʘʚʠʪʴ ʝʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: ʢʣʠʝʥʪ (ʢʣʠʝʥʪʩʢʠʡ ʩʘʡʪ) ʠ ʩʝʨʚʝʨ. 

ʆʙʝ ʧʦʜʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʩʦʩʪʦʷʪ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʦʜʩʠʩʪʝʤ. ʆʙʝ ʧʦʜʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʜʝʣʷʝʤʫʶ ʩʙʦʨʢʫ, ʩʦʜʝʨ-

ʞʘʱʫʶ ʦʙʱʠʝ ʬʫʥʢʮʠʠ ʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʩ ʩʝʨʚʝʨʘ ʥʘ ʢʣʠʝʥʪ ʧʝʨʝʜʘ-

ʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ JSON [6]. 

ʉ ʦʜʥʠʤ ʩʝʨʚʝʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʠʝʥʪʩʢʠʭ 

ʩʘʡʪʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ ʨʘʟʚʝʨʥʫʪʘ ʩʚʦʷ ʙʘʟʘ ʜʘʥʥʳʭ. ɺ ʢʘʞʜʦʤ 

ʟʘʧʨʦʩʝ ʩ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ ʧʝʨʝʜʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʠʟ ʢʘʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʜʣʷ 

ʵʪʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʥʳʝ ʜʘʥʥʳʝ. ʆʙʱʘʷ 

ʩʭʝʤʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 

ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ 

ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʢʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʥʘʧʠʩʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ [7] ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ASP.NET MVC Framework.  

ʂʣʠʝʥʪʩʢʠʡ ʩʘʡʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: çUIè ʠ çTransferè. ʇʦʜʩʠ-

ʩʪʝʤʘ Transfer ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ ʟʘʧʨʦʩʘ ʢ ʩʝʨʚʝʨʫ ʠ ʧʦʣʫʯʝʥʠʝ ʦʪ ʥʝʛʦ ʜʘʥ-

ʥʳʭ, ʧʦʜʩʠʩʪʝʤʘ UI ʩʪʨʦʠʪ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ. 
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ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ 

ʉʝʨʚʝʨ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ. ɺʩʝ ʧʦʜʩʠ-

ʩʪʝʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʣʦʛʠʯʝʩʢʠʭ ʩʣʦʷ: ʩʣʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ, ʩʣʦʡ ʧʨʝʜʤʝʪʥʦʡ ʣʦʛʠʢʠ, ʩʣʦʡ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ (ʨʠʩ. 3). 

  

 

ʈʠʩ. 3. ʃʦʛʠʯʝʩʢʠʝ ʩʣʦʠ ʩʝʨʚʝʨʘ 
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ʂʘʞʜʳʡ ʠʟ ʩʣʦʝʚ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʩʠʩʪʝʤ ʠ ʟʥʘʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʪʦʣʴʢʦ ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʩʣʦʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʜʝʣʷʝʤʫʶ 

ʩʙʦʨʢʫ. ʉʚʷʟʴ ʤʝʞʜʫ ʩʣʦʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʨʠʥʮʠʧʘ ʠʥʚʝʨʩʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ [8]. 

ʉʣʦʡ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: Domain.Entity ʠ Do-

main.  

ʇʦʜʩʠʩʪʝʤʘ Domain.Entity ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʩʫʱʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

POCO-ʢʣʘʩʩʦʚ [8] (Plain Old CLR Object), ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʤʘʧʧʠʥʛʘ ʪʘʙ-

ʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʢʣʘʩʩʳ ʩʠʩʪʝʤʳ.  

ʇʦʜʩʠʩʪʝʤʘ Domain ʩʦʜʝʨʞʠʪ ʢʣʘʩʩʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘ-

ʟʦʡ ʜʘʥʥʳʭ: ʩʝʩʩʠʶ [8] ʠ ʨʝʧʦʟʠʪʦʨʠʠ [8]. ʉʝʩʩʠʷ ï ʵʪʦ ʬʘʩʘʜʦʤ ʥʘʜ ʨʝʧʦʟʠʪʦ-

ʨʠʷʤʠ, ʨʝʘʣʠʟʫʶʱʠʡ ʧʘʪʪʝʨʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʜʠʥʠʮʘ ʨʘʙʦʪʳ [8] (unit of work). 

ɺ ʨʝʧʦʟʠʪʦʨʠʷʭ ʩʦʜʝʨʞʘʪʩʷ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ, ʯʪʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ 

ʩʫʱʥʦʩʪʝʡ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ (ORM-ʩʠʩʪʝʤʫ [9]) ʠʣʠ ʙʘʟʫ ʜʘʥʥʳʭ ʙʝʟ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʝʨʝʧʠʩʳʚʘʪʴ ʢʦʜ ʩʠʩʪʝʤʳ. 

ʉʣʦʡ ʧʨʝʜʤʝʪʥʦʡ ʣʦʛʠʢʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: BusinessLogic ʠ 

BusinessLogic.Test. 

ʇʦʜʩʠʩʪʝʤʘ BusinessLogic ʩʦʜʝʨʞʠʪ ʚʩʶ ʧʨʝʜʤʝʪʥʫʶ ʣʦʛʠʢʫ ʩʠʩʪʝʤʳ. 

ʇʨʝʜʤʝʪʥʘʷ ʣʦʛʠʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ï ʩʝʨʚʠʩʘʭ. ɺʩʝ ʩʝʨʚʠ-

ʩʳ ʤʦʞʥʦ, ʫʩʣʦʚʥʦ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʩʝʨʚʠʩʳ ʦʙʨʘʙʦʪʢʠ ʩʫʱʥʦʩʪʝʡ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʠ ʩʝʨʚʠʩʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ʩʠʩʪʝʤʳ. ʂ ʧʝʨʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʨʚʠʩ ʦʙʨʘʙʦʪʢʠ ʫʩʣʫʛ, ʟʘʢʘʟʦʚ, ʨʘʩʭʦʜʦʚ ʠ 

ʪʘʢ ʜʘʣʝʝ, ʢʦ ʚʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʨʚʠʩʳ ʫʚʝʜʦʤʣʝʥʠʡ, ʩʪʘʪʠʩʪʠʢʠ, ʨʘʙʦʪʳ 

ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʦʜʩʠʩʪʝʤʘ BusinessLogic.Test ʩʦʜʝʨʞʠʪ ʪʝʩʪʳ ʜʣʷ ʧʦʜʩʠʩʪʝʤʳ Business-

Logic. 

ʉʣʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: UI ʠ 

UI.Test. 

ʇʦʜʩʠʩʪʝʤʘ UI ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ ʩʠʩʪʝʤʳ (ʨʠʩ. 4.) ʠ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʫʙʣʠʯʥʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʦʜʩʠʩʪʝʤʘ UI.Test ʩʦʜʝʨʞʠʪ ʪʝʩʪʳ ʜʣʷ ʧʦʜʩʠʩʪʝʤʳ UI. 

ʈʘʟʜʝʣʷʝʤʘʷ ʩʙʦʨʢʘ 

ʈʘʟʜʝʣʷʝʤʘʷ ʩʙʦʨʢʘ ʩʦʜʝʨʞʠʪ ʤʦʜʝʣʠ ʠ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʚ 

ʢʣʠʝʥʪʝ, ʪʘʢ ʠ ʥʘ ʩʝʨʚʝʨʝ. ʂ ʪʘʢʠʤ ʤʦʜʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʦʙʲʝʢʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ (data transfer object [8]), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʂ ʦʙʱʠʤ ʬʫʥʢʮʠʷʤ ʦʪʥʦʩʠʪʩʷ ʣʦʛʠʨʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʵʰʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ. 

ʉʭʝʤʳ ʙʘʟ ʜʘʥʥʳʭ 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʩʘʡʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʷ ʙʘʟʘ ʜʘʥʥʳʭ. ɺ ʙʘʟʝ 

ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʩʠʩʪʝʤʳ (ʨʠʩ. 5) ʠ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʜʘʥʥʳʝ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ʊʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʩʠʩʪʝʤʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʂʨʦʤʝ ʢʣʠʝʥʪʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ, ʝʩʪʴ ʩʠʩʪʝʤʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʠʩʪʝʤʳ, ʨʦʣʷʭ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʚʭʦʜʷʪ ʠ 

ʧʨʦʯʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʨʠʩ. 7). 

ʄʦʜʝʣʴ ʤʦʥʝʪʠʟʘʮʠʠ 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʤʦʥʝʪʠʟʘʮʠʠ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘè (Saas). ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʧʠʩʢʫ ʥʘ ʧʨʦʜʫʢʪ, ʘ ʥʝ 

ʝʛʦ ʧʦʢʫʧʢʫ. ʊ.ʝ. ʢʣʠʝʥʪ ʚʥʦʩʠʪ ʝʞʝʤʝʩʷʯʥʫʶ ʘʙʦʥʝʥʪʩʢʫʶ ʧʣʘʪʫ ʟʘ ʧʨʦʜʫʢʪ, ʘ 

ʚʟʘʤʝʥ ʧʦʣʫʯʘʝʪ ʫʜʦʙʥʳʡ ʩʝʨʚʠʩ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʥʠʤʘʪʴʩʷ ʝʛʦ ʧʦʜʜʝʨʞ-

ʢʦʡ, ʥʘʩʪʨʦʡʢʦʡ, ʦʙʥʦʚʣʝʥʠʷʤʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

 



92 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʩʠʩʪʝʤʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʠʩʪʝʤʘ ServicesCRM ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘ-

ʝʤʳʭ ʫʩʣʫʛ, ʧʨʠʚʣʝʯʴ ʥʦʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʜʣʷ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʥʪʝʨʥʝʪ ʠ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʩʪʘʪʴ ʙʣʠʞʝ ʢ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ. ɺ ʥʘʩʪʦʷ-

ʱʠʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʚʝʜʝʪʩʷ ʧʨʦʝʢʪ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʝʝ ʚʦ ʚʪʦʨʫʶ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ, ʜʦʙʘʚʣʷʪʴʩʷ ʥʦʚʳʡ ʬʫʥʢ-

ʮʠʦʥʘʣ ʧʦ ʨʘʙʦʪʝ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʧʨʦʜʚʠʞʝʥʠʷ ʛʨʫʧʧ ʠ ʘʢʢʘʫʥʪʦʚ, ʜʦ-

ʨʘʙʘʪʳʚʘʪʴʩʷ ʠʥʪʝʨʬʝʡʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ. 
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ɼʝʪʩʢʘʷ ʠʛʨʫʰʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʝʙʝʥʢʘ (ʫʤʩʪʚʝʥʥʳʭ, ʬʠ-

ʟʠʯʝʩʢʠʭ, ʪʘʢʪʠʣʴʥʳʭ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ ʪ.ʜ.) ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʝʛʦ, ʢʘʢ ʣʠʯʥʦʩʪʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʛʨʫʰʢʠ ʜʣʷ ʜʝʪʝʡ ʩ ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘ-

ʨʘʣʠʯʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʝʝ ʩʫʙʩʪʘʥʪʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠʛʨʫʰʢʠ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʝʝ ʮʝʣʦʩʪʥʦʩʪʴ, ʢʦʪʦ-

ʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʠ [1]. 

ʀʛʨʫʰʢʠ ʜʣʷ ʜʝʪʝʡ ʩ ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘʨʘʣʠʯʦʤ (ɼʎʇ) ʜʦʣʞʥʘ ʙʳʪʴ ʵʩʪʝ-

ʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʨʝʙʝʥʢʘ ʠ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: 

- ʩʝʥʩʦʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʦʨʛʘ-

ʥʦʚ ʯʫʚʩʪʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʘʢʪʠʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʟʨʝʥʠʷ, ʩʣʫʭʘ. 

- ʨʘʟʚʠʪʠʷ ʤʝʣʢʦʡ ʠ ʢʨʫʧʥʦʡ ʤʦʪʦʨʠʢʠ ʨʝʙʸʥʢʘ (ʜʚʠʞʝʥʠʡ ʨʫʢ ʠ ʚʩʝʛʦ 
ʪʝʣʘ). 

- ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

- ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʚʳʢʦʚ: ʫʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʣʠʯʠʠ ʬʦʨʤ, ʮʚʝʪʘ, 

ʨʘʟʤʝʨʘ ʦʢʨʫʞʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ 

ʥʠʤʠ. 

ɺ ʧʝʜʘʛʦʛʠʢʝ ʠʟʚʝʩʪʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʛʨʫʰʝʢ ʜʣʷ ʜʝʪʝʡ ʧʦ ɽ. ɸ. ʌʣʝ-

ʨʠʥʦʡ, ɽ. ɸ. ɸʨʢʠʥʫ, ɺ. ʉ. ʄʫʭʠʥʦʡ, ʅ. ɸ. ɹʦʡʯʝʥʢʦ. ɺʩʝ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘʚʳʢʦʚ. ɺʘʞʥʦ ʫʚʷʟʘʪʴ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʥʘʚʳʢʦʚ ʨʝʙʝʥʢʘ 

ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʠʛʨʫʰʢʠ ʩ ʝʛʦ ʚʦʟʨʘʩʪʦʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʪʦʨʠ-

ʢʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʠʛʨʫʰʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ, ʢʦʪʦʨʳʝ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʨʝʙʸʥʢʘ. ɼʣʷ ʢʘʞ-

ʜʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠʛʨʫʰʢʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʨʝʙʸʥʢʫ [2].  

ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʝʣʢʦʡ ʠ ʢʨʫʧʥʦʡ ʤʦʪʦʨʠʢʠ ʫ ʨʝʙʝʥʢʘ ʩ ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘ-

ʨʘʣʠʯʦʤ, ʠʛʨʫʰʢʠ ʠʥʳʝ: ʜʣʷ ʜʝʪʝʡ ʩ ʜʮʧ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʠʛʨʫʰʢʠ ʜʣʷ ʙʦʣʝʝ 

ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʧʨʠʤʝʨ, ʜʝʪʷʤ ʩ ɼʎʇ ʜʦ 4-5 ʣʝʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʝʱʘʪʴ 

ʨʘʟʜʝʣ ʜʣʷ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʛʨʫʰʝʢ ʤʝʜʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

- ʤʷʯʠ (ʷʨʢʠʝ, ʣʝʛʢʠʝ, ʥʘʜʫʚʥʳʝ, ʩ ʨʘʟʥʦʮʚʝʪʥʳʤʠ ʢʘʨʪʠʥʢʘʤʠ, ʨʘʟʥʳʭ 
ʨʘʟʤʝʨʦʚ ʠ ʮʚʝʪʦʚ). ʆʥʠ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʦʨʜʠʥʘ-

ʮʠʠ ʠ ʩʝʥʩʦʨʠʢʠ ʨʝʙʝʥʢʘ.  

- ʠʛʨʳ ʩʦ ʩʚʝʪʦʤ ʠ ʟʚʫʢʦʤ. 

- ʧʠʨʘʤʠʜʢʠ ʠ ʢʫʙʠʢʠ. ɽʩʣʠ ʨʝʙʝʥʦʢ ʧʦʢʘ ʥʝ ʤʦʞʝʪ ʩʦʙʨʘʪʴ ʠ ʨʘʟʦʙʨʘʪʴ 
ʧʠʨʘʤʠʜʢʫ ʪʦʛʜʘ, ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʧʨʠʚʣʝʯʴ ʝʛʦ ʚ ʠʛʨʫ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʙʣʶʜʘʪʝʣʷ.  

ʀʜʝʘʣʴʥʘʷ ʠʛʨʫʰʢʘ ʜʣʷ ʨʝʙʝʥʢʘ ʩ ɼʎʇ ï ʷʨʢʘʷ, ʩʦ ʟʚʫʢʦʚʳʤʠ ʠ/ʠʣʠ ʩʚʝ-

ʪʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʩ ʥʝ ʛʣʘʜʢʦʡ ʬʘʢʪʫʨʦʡ, ʢʨʫʧʥʳʤʠ ʜʝʪʘʣʷʤʠ.  

ʇʨʠʤʝʤ, ʯʪʦ ʩʫʙʩʪʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠʛʨʫʰʢʠ ʜʣʷ ʜʝʪʝʡ ʩ ɼʎʇ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ: ʤʘʪʝʨʠʘʣʦʤ ʠʛʨʫʰʢʠ, ʤʘʪʝʨʠʘʣʦʤ ʬʫʨʥʠʪʫʨʳ, ʤʘʪʝʨʠʘʣʦʤ ʩʚʷʟʫʶʱʝʛʦ ʠ 

ʤʝʪʦʜʘʤʠ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʉʫʙʩʪʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ: 
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ʛʜʝ M ï ʤʘʪʝʨʠʘʣ; SI ï ʩʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ; SO ï ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ; SW ï ʩʚ̫-

ʟʫʶʱʠʝ; VT ï ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʪʝʢʩʪʫʨʳ; F ï ʬʫʨʥʠʪʫʨʘ; SOT ï ʩʧʦʩʦʙʳ ʦʪʜʝʣ-

ʢʠ. 

ʂ ʩʪʨʫʢʪʫʨʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʝʩʝʤ ʩʣʝʜʫʶʱʝʝ: 
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ʛʜʝ K ï ʢʦʥʩʪʨʫʢʮʠʷ ʠʛʨʫʰʢʠ (ʮʝʣʴʥʘʷ ʠʣʠ ʤʦʜʫʣʴʥʘʷ); FO ï ʬʦʨʤʘ; R ï ʨʘʟ-

ʤʝʨ; FA ï ʬʘʢʪʫʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʳʩʪʫʧʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʎʝʣʦʩʪʥʦʩʪʴ 

ʠʛʨʫʰʢʠ ʜʣʷ ʜʝʪʝʡ ʩ ɼʎʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʟʘʚʠ-

ʩʷʪ ʦʪ ʩʫʙʩʪʘʥʪʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ: 

1. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʠʛʨʫʰʢʠ. 

2. ʆʧʨʝʜʝʣʝʥʳ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʩʫʙʩʪʘʥʪʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʠʛʨʫʰʢʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʫʛʣʫʙʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤ. ʄ.ʊ.ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʉʢʘʥʝʨʳ IMAGER  ï çʘʚʪʦʤʦʙʠʣʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠè 
 

ɸʥʥʦʪʘʮʠʷ: ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠ ʧʨʦ-

ʙʣʝʤʘ ʠʭ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ. ʀʤʝʥʥʦ ʫʣʫʯʰʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʤʦʞʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʧʨʘʚʦʧʦʨʷʜʢʘ ʙʳʩʪʨʦ ʫʟʥʘʚʘʪʴ ʦ 

ʥʘʨʫʰʝʥʠʷʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʚʦʜʠʪʝʣʷʤʠ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, 

ʚʳʯʠʩʣʷʪʴ ʘʚʪʦʤʦʙʠʣʴ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʫʛʦʥʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʚʪʦʤʦʙʠʣʴ, ʩʢʘʥʝʨ, ʫʛʦʥ ʘʚʪʦʤʦʙʠʣʝʡ, 2D 

ʰʪʨʠʭ-ʢʦʜ. 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʚ-

ʪʦʤʦʙʠʣʝʡ. ʅʘʧʨʠʤʝʨ, AutoTRASSIR, ɸʚʪʦʤʘʨʰʘʣ, IPVideoRecord, Nedap 

ANPR Access, IP-GOAL ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʛʨʘʥʠʯʝʥʦ ʚ ʩʚʦʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʩʧʦ-

ʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ ʩʦʨʪʠʨʦʚʢʫ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʧʦ ʜʘ-

ʪʝ ʧʨʦʝʟʜʘ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʧʦ ʪʠʧʫ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʟʥʘʢʘ, ʧʦ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʥʥʦʤʫ ʥʦʤʝʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʦʞʝʪ 

ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʨʷʜʦʤ ʧʨʦʙʣʝʤ: 

 ʨʘʟʣʠʯʝʥʠʝ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

 ʩʯʠʪʳʚʘʥʠʝ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ ʟʘ ʢʨʫʧʥʦʛʘ-

ʙʘʨʠʪʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

 ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʛʦʥʘ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʩʢʘʥʝʨʳ IMAGER. ɺ ʦʩʥʦʚʫ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʣʦʞʝʥʳ ʪʝʭʥʦʣʦ-

ʛʠʠ ʩʯʠʪʳʚʘʥʠʷ ʰʪʨʠʭ-ʢʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʦʛʠ-

ʩʪʠʢʝ, ʤʝʜʠʮʠʥʝ, ʪʦʨʛʦʚʣʝ [2]. 

 

 
 

ʈʠʩʫʥʦʢ. ʇʨʠʤʝʨ 2D ʰʪʨʠʭ-ʢʦʜʘ 

 

ʅʘh ʧʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʩʢʘʥʝʨʦʚ IMAGER, ʩʯʠʪʳʚʘʶʱʠʭ 

2D ʰʪʨʠʭ-ʢʦʜ (ʨʠʩʫʥʦʢ), ʚʤʝʩʪʦ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤ. ʕʪʠ ʩʢʘʥʝʨʳ ʠʤʝʶʪ ʦʧʪʠ-
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ʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʧʦ ʜʠʘʧʘʟʦʥʫ, 

ʜʘʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ IMAGER ʩʢʘʥʝʨʘ: 

 ʯʪʝʥʠʝ ʢʦʜʘ ʧʨʠ ʣʶʙʦʡ ʚʥʝʰʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ (ʦʪ ʧʦʣʥʦʡ ʪʝʤʥʦʪʳ ʜʦ 

ʷʨʢʦʛʦ ʩʚʝʪʘ ï 100 000 ʣʶʢʩ); 

 ʫʣʫʯʰʝʥʥʦʝ ʩʯʠʪʳʚʘʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʰʪʨʠʭ ʢʦʜʦʚ; 

 ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ï ʜʦ 270 ʩʢʘʥ/ʩʝʢ, ʯʪʦ ʙʳʩʪʨʝʝ ʩʚʝʪʦʜʠ-

ʦʜʥʦʛʦ ʩʢʘʥʝʨʘ ʚ 1,5 ʨʘʟʘ ʠ ʣʘʟʝʨʥʦʛʦ ʚ 6 ʨʘʟ; 

 ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʜʚʠʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚ ʩʢʘʥʝʨʝ ï ʚʳʩʦʢʘʷ 

ʥʘʜʝʞʥʦʩʪʴ; 

 ʜʦʩʪʫʧʥʳ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ; 

 ʩʯʠʪʳʚʘʥʠʝ ʢʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ï ʜʦ 10 ʤʝʪʨʦʚ. 

ʈʘʥʝʝ ʵʪʘ ʩʠʩʪʝʤʘ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʪʘʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʥʝʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ʉʫʪʴ ʜʘʥʥʳʭ ʩʢʘʥʝʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʐʪʨʠʭ-ʢʦʜ ʠʟʥʘʯʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʘʨʪʠʥʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ. ʇʨʠ ʵʪʦʤ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʣʠʥʝʡʥʦʤ ʰʪʨʠʭ-ʢʦʜʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʘʞʝʥʘ ʚʥʝʰʥʠʤʠ ʧʦʤʝʭʘ-

ʤʠ (ʛʨʷʟʴ, ʧʳʣʴ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 2D ʰʪʨʠʭ-ʢʦʜʘ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴ ʦʙʝʱʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʘʞʝ ʩ ʥʝʙʦʣʴʰʠʤʠ ʚʥʝʰ-

ʥʠʤʠ ʧʦʤʝʭʘʤʠ, ʪʘʢ ʢʘʢ ʨʘʩʧʦʟʥʘʥʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʟʘʢʦʜʠʨʦʚʘʥ-

ʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ [3]. 2D ʰʪʨʠʭ-ʢʦʜ ʩʧʦʩʦʙʝʥ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʘʣ-

ʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʝ ʢʦʜʠʨʦʚʢʠ ʜʦ 7089 ʩʠʤʚʦʣʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʤʠʤʦ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ, ʩʝʨʠʠ, ʢʦʜʘ ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ ʚ ʢʦʜʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ-

ʩʷ VIN-ʥʦʤʝʨ [4]. 

VIN-ʥʦʤʝʨ ʵʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʘʚʪʦʤʦʙʠʣʷ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʤʠʨʦʚʦʤ ʘʚʪʦʧʨʦʤʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʧʨʠʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʢʘʞʜʦʤʫ ʪʨʘʥʩ-

ʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ. ʀʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʥʝʩʝʪ ʵʪʦʪ ʥʦʤʝʨ, ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝ ʘʚʪʦʤʦʙʠʣʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʩʪʨʘʥʝ, ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʚʳʧʫʩʢ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. 

ʈʘʩʰʠʬʨʦʚʢʘ VIN-ʥʦʤʝʨʘ ʘʚʪʦʤʦʙʠʣʷ ʧʦʟʚʦʣʷʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʚʳʷʚʠʪʴ ʧʦʜʜʝʣʢʫ ʜʦʢʫʤʝʥʪʦʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʚʝʨʢʘ ʧʦʜʦʙʥʦʛʦ ʥʦʤʝʨʘ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʧʦʢʫʧʢʝ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʰʪʨʠʭ-ʢʦʜ ʙʫʜʝʪ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʚ ʣʦʙʦʚʦʝ ʩʪʝʢʣʦ ʘʚʪʦʤʦ-

ʙʠʣʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʦ ʟʘʛʨʷʟʥʝʥʠʷʤ ʠ ʪʘʢʘʷ ʦʨʠʝʥʪʘʮʠʷ 

ʰʪʨʠʭ-ʢʦʜʘ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʦʙʟʦʨʘ ʜʣʷ ʩʢʘʥʝʨʘ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟ-

ʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ çʥʝʯʠʪʘʝʤʦʩʪʠè ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʠʟ-ʟʘ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʦʠʩʢʫ 

ʫʛʥʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʙʳʩʪʨʦ ʠ ʥʝʟʘʤʝʪʥʦ ʩʥʷʪʴ ʣʦʙʦʚʦʝ 

ʩʪʝʢʣʦ ʥʘ ʫʣʠʮʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-

ʜʦʙʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʝʜʚʠʞʝʥʠʷʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʠʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʘʚʦʧʦʨʷʜʢʘ. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

1. ʐʪʨʠʭ-ʢʦʜ ʙʫʜʝʪ ʩʜʝʣʘʥ ʜʣʷ ʢʘʞʜʦʛʦ ʘʚʪʦʚʣʘʜʝʣʴʮʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ; 

2. ɺʩʝ ʩʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʥʝʩʝʥʳ ʚ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʜʦʩʪʫʧʘ ʪʨʝʪʴʠʤ ʣʠʮʘʤ; 

http://avto-i-avto.ru/pokupka-prodazha-avto/kak-proverit-mashinu-na-ugon.html
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3. ʇʨʠ ʧʦʣʥʦʤ ʧʝʨʝʭʦʜʝ ʥʘ ʵʪʫ ʩʠʩʪʝʤʫ ʚʩʝ ʘʚʪʦʤʦʙʠʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʩʥʘʱʝʥʳ ʰʪʨʠʭ ʢʦʜʘʤʠ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʤʘʨʢʫ ʘʚʪʦʤʦʙʠʣʷ, ʚʣʘʜʝʣʝʮ 

ʢʦʪʦʨʦʛʦ ʥʘʤʝʨʝʥʥʦ ʩʢʨʳʣ ʠʣʠ ʥʝ ʠʤʝʝʪ ʰʪʨʠʭ-ʢʦʜʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʠ, ʧʦʣʴʟʫ-

ʷʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʧʦʩʪ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢʠ ɼʇʉ ʧʨʦʚʝʨʠʣʠ ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ʊʘʢʞʝ ʚ 

ʙʫʜʫʱʝʤ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʩʝʙʷ ʦʧʨʘʚʜʘʝʪ, ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʩʦ ʰʪʨʠʭ-ʢʦʜʦʚ ʥʘ 

ʩʠʣʠʢʘʪʥʦʝ ʩʪʝʢʣʦ, ʭʨʘʥʷʱʝʝ ʚ ʩʝʙʝ ʦʧʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

  ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʦʧʪʠʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʜʣʷ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʠʟʦʙʨʘʞʝʥʠʡ, 

ʰʪʨʠʭ-ʢʦʜʦʚ ʠ ʮʠʬʨʦʚʦʡ ʙʠʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴʶ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘʧʠʩʠ ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʪʝʢʣʝ ʠ ʫʧʨʦʱʝʥʠʝ ʩʦ-

ʩʪʘʚʘ ʩʪʝʢʣʘ. ʉʫʱʥʦʩʪʴ ʠʟʦʙʨʝʪʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʣʠʢʘʪʥʦʝ ʩʪʝʢʣʦ, 

ʩʦʜʝʨʞʘʱʝʝ ʠʦʥʳ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʦʥʳ ʩʝʨʝʙʨʘ, ʣʦʢʘʣʴʥʦ ʦʙʣʫʯʘʶʪ ʬʝʤʪʦʩʝ-

ʢʫʥʜʥʳʤʠ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʘʟʝʨʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 0,8-1,1 ʤʢʤ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʙʣʫʯʝʥʥʘʷ ʟʦʥʘ ʩʪʝʢʣʘ ʧʨʠʦʙʨʝʪʘʝʪ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠʟʣʫʯʝʥʠʝʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 350-410ʠʥʤc[5]. 

        ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʚʥʝʜʨʝʥʠʷ ʰʪʨʠʭ-ʢʦʜʘ ʚ ʘʚʪʦʤʦʙʠʣʴ. 

ʐʪʨʠʭ-ʢʦʜ ʤʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʣʦʡ ʩʪʝʢʣʘ ʠʣʠ ʩʜʝʣʘʪʴ ʝʛʦ 

ʚ ʚʠʜʝ ʥʘʢʣʝʡʢʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʥʦ ʩ ʫʩʣʦʚʠʝʤ ʝʝ ʦʜʥʦʨʘʟʦʚʦʛʦ ʥʘʢʣʝʠ-

ʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʠ ʝʝ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʝʨʝʢʣʝʠʪʴ ʰʪʨʠʭ ʢʦʜ ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ ʚʦʟ-

ʤʦʞʥʳʤ, ʠʥʘʯʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʰʪʨʠʭ ʢʦʜʘ. ʕʪʦ ʧʦʟʚʦ-

ʣʠʪ ʧʨʝʩʝʯʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʘʞʠ ʰʪʨʠʭ ʢʦʜʘ ʧʨʝʩʪʫʧʥʠʢʘʤʠ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʙʦʣʝʝ ʧʨʦʩʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦ-

ʩʪʫʧʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪʘʤ ʩʨʝʜʩʪʚ. ɼʣʷ ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʵʪʘ ʧʨʦʮʝʜʫʨʘ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʵʪʘʧʝ ʩʙʦʨʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʜʦ-

ʙʘʚʠʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʩʝʯʝʥʠʝ ʢʨʘʞ ʘʚʪʦʤʦʙʠʣʝʡ. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ 

 
ɸʥʥʦʪʘʮʠʷ: ʀʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʘʤʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠʣʠ ʥʘʭʦʞʜʝʥʠʶ ʨʠʩʢʦʚ, ʥʦ ʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴ-

ʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʠ-

ʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʟʘʣʦʛʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʥʳʡ ʨʳʥʦʢ, ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʨʠʩʢʠ, ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʝʡ ʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠ ʚʦ 

ʚʩʸʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʝʰʘʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʟʘʥʠʤʘʶʱʘʷ ʜʦ 10% ɺɺʇ ʩʪʨʘʥʳ), ʠ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʛʦ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ 

ʚ ʮʝʣʦʤ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʦʯʝʚʠʜʥʘ. 

ɺ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ï ʵʪʦ ʦʪ-

ʥʦʰʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʢʘʞʜʳʤ ʩʫʙʲʝʢʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʘʠʚʳʩ-

ʰʝʡ ʧʨʠʙʳʣʠ.  

ʉʪʨʦʠʪʝʣʴʥʳʡ ʨʳʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ: 

1. ʉʫʙʲʝʢʪʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʚʝʩʪʦʨʳ, 

ʟʘʢʘʟʯʠʢʠ, ʧʦʜʨʷʜʯʠʢʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ [2]. 

2. ʉʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ (ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʦʙʲʝʢʪʳ ʠ ʠʭ ʢʦʤʧʣʝʢ-

ʩʳ ʠ ʜʨ.), ʨʘʙʦʯʘʷ ʩʠʣʘ, ʤʘʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ, ʢʘʧʠʪʘʣ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʨ. ʷʚʣʷ-

ʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

3. ʀʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʨʳʥʢʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

4. ʈʳʥʦʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ. ʉʪʨʦʠʪʝʣʴʥʦʤʫ ʨʳʥʢʫ ʩʚʦʡʩʪʚʝʥʥʦ ʤʥʦʞʝ-

ʩʪʚʦ ʧʨʦʜʘʚʮʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʧʨʦʜʘʚʮʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʩʣʝʜʫʝʪ ʩʚʦʠ ʠʥʪʝʨʝʩʳ: ʮʝʣʴ ʢʘʞʜʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ï ʧʨʠʦʙʨʝʪʝ-

ʥʠʝ ʪʦʚʘʨʘ ʠʣʠ ʧʨʦʜʫʢʮʠʠ ʟʘ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʘ ʮʝʣʴ ʣʶʙʦʛʦ ʧʨʦʜʘʚʮʘ 

ʧʨʦʜʘʪʴ ʠʣʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʪʦʚʘʨ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʝʥʝ. ʋʨʦʚʝʥʴ ʮʝʥ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ 

ʥʝʸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʊʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʨʳʥʦʢ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ, ʘʥʪʠʤʦ-

ʥʦʧʦʣʴʥʳʭ ʤʝʨ ʠ ʜʨ. 
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5. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʠ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 
ʩʪʨʦʠʪʝʣʴʥʳʤ ʨʳʥʢʦʤ [2].  

ʈʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʘʣʢʠʚʘʝʪ ʠʭ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʠʭ ʨʘʙʦʪʫ ï ʪʘʙʣ. 1.  

 
ʊʘʙʣʠʮʘ 1.  ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʚ % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ) [1] 

 
 ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ 2014 2015 

ˉ 

ʧ/ʧ 

 I  

ʢʚʘʨ

ʪʘʣ 

II  

ʢʚʘʨ

ʪʘʣ 

III  

ʢʚʘʨ

ʪʘʣ 

IV  

ʢʚʘʨ

ʪʘʣ 

I  

ʢʚʘʨ

ʪʘʣ 

II  

ʢʚʘʨ

ʪʘʣ 

III  

ʢʚʘʨ

ʪʘʣ 

1 
ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʣʦʛʦʦʙʣʦ-

ʞʝʥʠʷ 
39 39 38 39 36 36 35 

2 
ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʦʤʤʝʨʯʝʩʢʦ-

ʛʦ ʢʨʝʜʠʪʘ  
13 14 15 15 17 18 17 

3 
ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʨʘʙʦʯʠʭ  
21 21 22 20 19 18 15 

4 
ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʧʣʘʪʝʞʝʩʧʦʩʦʙ-

ʥʳʡ ʩʧʨʦʩ  
27 27 27 27 29 31 30 

5 
ʅʝʭʚʘʪʢʘ ʠ ʠʟʥʦʰʝʥʥʦʩʪʴ ʤʘ-

ʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ  
2 2 2 2 1 1 1 

6 
ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʥʩʪʨʫʢʮʠʡ, ʠʟʜʝʣʠʡ 
24 23 25 24 32 30 30 

7 
ʂʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʬʠʨʤ 
28 29 30 30 30 30 

24 

 

 

ʌʘʢʪʦʨʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʢʦʪʦʨʳʝ ʫʤʝʥʴʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʨʘ-

ʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʠʩʢʘʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʢʦʤʧʦʥʦʚʘʪʴ ʧʦ ʩʬʝʨʘʤ ʧʨʦʷʚʣʝʥʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ/ʨʠʩʢʦʚ ʧʦ ʩʬʝʨʘʤ ʧʨʦʷʚʣʝʥʠʷ 

ˉ 

ʧ/ʧ 
ʈʳʥʦʯʥʳʝ ʨʠʩʢʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ 

1 

ʂʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦ-

ʥʳ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʬʠʨʤ 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʣʦ-

ʛʦʦʙʣʦʞʝʥʠʷ 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ, 

ʠʟʜʝʣʠʡ 

2 
ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʦʤ-

ʤʝʨʯʝʩʢʦʛʦ ʢʨʝʜʠʪʘ 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʧʣʘʪʝ-

ʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ 

3 

  ʅʝʭʚʘʪʢʘ ʠ ʠʟʥʦʰʝʥ-

ʥʦʩʪʴ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟ-

ʤʦʚ 

 

ɺʳʭʦʜʠʪ, ʯʪʦ ʨʠʩʢʘʤ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʫʜʝʣʷʪʴ ʦʩʦʙʝʥ-

ʥʦʝ ʚʥʠʤʘʥʠʝ, ʪ.ʢ. ʨʠʩʢʠ ï ʵʪʦ ʦʪʢʣʦʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʦʞʠʜʘʝ-
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ʤʦʛʦ ʚʚʠʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʨʘʥʝʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ [3,4].  ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʵʪʠ ʨʠʩʢʠ ʩ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘ-

ʯʝʩʪʚʘ (ʉʄʂ) ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺʚʝʜʝʥʠʝ ʉʄʂ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʶ: 

1. ʇʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2. ʅʘ ʨʘʚʥʳʭ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʦ-

ʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

3. ʆʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ. 

4. ʇʦʣʫʯʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʧʨʠ ʫʯʘʩʪʠʠ ʚ ʪʝʥʜʝʨʥʳʭ ʪʦʨʛʘʭ. 

5. ʇʦʚʳʰʝʥʠʝ ʠʤʠʜʞʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

6. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʝʸ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ [5]. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩ-

ʩʦʚ, ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʉʄʂ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʯʝʚʠʜʥʘ ʠ ʚʘʞʥʘ. ʉʠʩʪʝ-

ʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

1. ɺʳʷʚʠʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. 

2. ʉʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʘʩʭʦʜʳ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ ʧʨʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʙʨʘʢ. 

3. ʋʚʝʣʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʛʦ ʟʘʢʘʟʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʝʢʪʥʳʭ ʠʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 
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ʇʘʩʪʫʭʦʚʘ ʄ.ɸ., ʀʟʶʨʴʝʚʘ ʀ.ɸ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ 

ʇʘʩʪʫʭʦʚʘ ʄ.ɸ., ʤʘʛʠʩʪʨʘʥʪ; e-mail: pastuhowamaria@yandex.ru; 

ʀʟʶʨʴʝʚʘ ʀ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ 

 
ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ, ʵʪʘʧʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʧʘʨʢʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʠ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʵʪʘʧʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʦʙʣʠʢʘ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ, ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʜʦʢʫʤʝʥʪʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦ-

ʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʘʨʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ, ʵʪʘʧʳ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷ, ʤʝʪʦʜʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʠʨʦʜʘ, ʯʝʣʦʚʝʢ, ʩʭʝʤʳ, ʧʘʨʢʦʚʳʝ ʢʦʤʧʦʟʠʮʠʠ.  

 

ʀʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʣʶʜʠ ʩʪʘʨʘʶʪʩʷ ʩʦʭʨʘʥʷʪʴ ʪʦ, ʯʪʦ-ʢʦʛʜʘ-ʪʦ 

ʙʳʣʦ ʧʨʠʜʫʤʘʥʦ, ʧʦʩʪʨʦʝʥʦ, ʩʦʟʜʘʥʦ ʜʦ ʥʘʩ ʙʫʜʴ ʪʦ ʧʘʤʷʪʥʠʢʠ, ʟʜʘʥʠʷ, ʣʠʪʝʨʘ-

ʪʫʨʘ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ. ɸ ʜʣʷ ʯʝʛʦ ʥʫʞʥʦ ʩʦʭʨʘʥʷʪʴ 

ʠʟʥʘʯʘʣʴʥʳʝ ʧʣʘʥʠʨʦʚʢʠ ʠ ʦʙʨʘʟʳ ʧʘʨʢʦʚ? ɼʣʷ ʯʝʛʦ ʥʫʞʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʭ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʘ ʥʝ ʤʝʥʷʪʴ ʚʩʝ ʠ ʩʪʨʦʠʪʴ ʟʘʥʦ-

ʚʦ? ʉ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʨʢʦʚ?  

ʇʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ: 

ʕʪʘʧʳ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʨʢʘ ʚ ʥʘʪʫʨʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʯʝʨʪʝʞʝʡ ʧʦʣʥʦʡ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʦʚʢʠ 

ʧʘʨʢʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʪʝʤ ð ʨʘʟʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʠʣʠ ʯʝʨʪʝʞʝʡ ʨʝʩʪʘʚʨʘʮʠʠ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʩ ʫʪʦʯʥʝʥʠʝʤ ʧʦʜʣʝʞʘʱʠʭ ʨʝʩʪʘʚʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ. ɺ-

ʪʨʝʪʴʠʭ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʦʚʢʠ ʩ ʫʯʝʪʦʤ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʨʝ-

ʩʪʘʚʨʘʮʠʠ ʠ ʩ ʫʯʝʪʦʤ ʚʢʣʶʯʝʥʠʷ ʧʘʨʢʘ ʚ ʩʠʩʪʝʤʫ ʩʦʚʨʝʤʝʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʠ 

ʟʘʩʪʨʦʡʢʠ. ʀ, ʥʘʢʦʥʝʮ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʝʢʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʢʘ, ʜʦʨʘʙʦʪ-

ʢʘ ʚ ʥʘʪʫʨʝ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʠ ʫʚʷʟʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʧʨʦʝʢʪʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʜʝʪʘʣʷʤʠ ʩʠʪʫʘʮʠʠ [1]. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʝʨʚʫʶ ʩʪʘʜʠʶ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ.  

ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʙʦʨʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʀʩʪʦʯʥʠ-

ʢʘʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʘʨʭʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʘʟʣʠʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ï ʚʦʩʧʦʤʠʥʘ-

ʥʠʷ, ʦʧʠʩʘʥʠʝ ʧʦʝʟʜʦʢ ʠ ʵʢʩʢʫʨʩʠʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʞʠʚʦʧʠʩʴ ʠ ʪ. 

ʧ., ʫʩʪʥʳʝ ʧʨʝʜʘʥʠʷ ʠ ʨʘʩʩʢʘʟʳ, ʧʨʦʝʢʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ, ʥʘʢʦʥʝʮ, ʥʘʪʫʨʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʘʢʦʡ ʧʦʨʷʜʦʢ: ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ 

ʧʘʨʢʘ (ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʦʪʢʨʳʪʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ, ʚʳʷʚʣʝʥʠʝ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʧʘʨʢʘ, ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʪʨʦʝʢ ʠ ʤʘʣʳʭ 

ʬʦʨʤ ʠ ʪ. ʧ.);ʚʳʷʚʣʝʥʠʝ ʧʘʨʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʦʨʤ 

ʨʝʣʴʝʬʘ ʠ ʘʣʣʝʡʥʦʡ-ʜʦʨʦʞʝʯʥʦʡ ʩʝʪʠ, ʬʠʢʩʘʮʠʷ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʤʘʣʳʭ ʬʦʨʤ; ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʧʘʨʢʦʚʳʭ 
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ʬʦʨʤ (ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʥʘʣʠʟ ʠʭ ʩʪʨʫʢʪʫʨʳ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʳʭ ʧʦʩʪʨʦʝʥʠʡ, ʦʧʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʧʘʨʢʘ, ʝʛʦ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʠ ʪ. ʧ.); ʫʯʝʪ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʧʘʨʢʘ (ʩʦʩʪʘʚʣʝʥʠʝ ʧʘʩʧʦʨʪʘ ʥʘ ʧʘʨʢ ʚ ʮʝʣʦʤ ʠ ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʤʘʣʳʭ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʬʦʨʤ, ʚʦʜʦʝʤʦʚ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʧʘʨʢʘ) [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʨʘʥʳ ʠ ʧʦʜʛʦʪʦʚʣʝ-

ʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

- ʩʭʝʤʘ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʣʝ-

ʥʳʭ ʤʘʩʩʠʚʦʚ, ʚʦʜʦʝʤʦʚ, ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ, ʧʨʦʝʟʞʠʭ ʜʦʨʦʛ, ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʚʳʙʨʦʩʦʚ ʚ ʚʦʟʜʫʰʥʳʡ ʠ ʚʦʜʥʳʝ ʙʘʩʩʝʡʥʳ (ʥʘʠʙʦ-

ʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ ʨʘʙʦʪʳ ʙʳʚʘʝʪ ʩʭʝʤʘ ʚ ʤʘʩʰʪʘʙʝ 1:5000 ʠʣʠ 1:10 000); 

- ʩʭʝʤʘ ʥʘʤʝʯʘʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʡʦʥʘ ʠʣʠ ʥʘʩʝʣʝʥ-

ʥʦʛʦ ʤʝʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʧʘʨʢ (ʪʘʢʞʝ ʚ ʤʘʩʰʪʘʙʝ 1: 5 000 ʠʣʠ 

1: 10 000); 

- ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʧʘʨʢʘ ʚ ʤʘʩʰʪʘʙʝ 

1:1000 ʠʣʠ 1:2000 ʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʤʘʩʰʪʘʙʝ 1:500; 

- ʘʨʭʠʚʥʳʝ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʪʘʨʳʝ ʨʠʩʫʥʢʠ, ʬʦʪʦʛʨʘʬʠʠ, ʟʘ-

ʧʠʩʠ ʫʩʪʥʳʭ ʦʧʠʩʘʥʠʡ ʧʘʨʢʘ ʩʪʘʨʦʞʠʣʘʤʠ; 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʮʝʥʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ ð 

ʧʘʤʷʪʥʠʢʦʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʤʝʤʦʨʠʘʣʴʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʣʘʥʜ-

ʰʘʬʪʦʚ. ʀʭ ʤʘʩʩʠʚʳ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʟʝʣʝʥʝʥʠʷ, ʦʥʠ 

ʬʦʨʤʠʨʫʶʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʦʙʣʠʢ ʛʦʨʦʜʦʚ ʠ ʮʝʣʳʭ ʨʝʛʠʦʥʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [1]. 

ɼʦʰʝʜʰʠʝ ʜʦ ʥʘʩ ʩʘʜʳ ʠ ʧʘʨʢʠ XVIII ð ʥʘʯʘʣʘ XIX ʚʚ. ʧʨʝʪʝʨʧʝʣʠ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʧʦʟʜʥʝʡʰʠʝ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ ʠ ʫʪʨʘʪʳ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʤʣʝʥʠʝʤ ʩʣʝ-

ʜʦʚʘʪʴ ʥʦʚʦʡ ʤʦʜʝ ʠʣʠ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʢ ʥʦʚʳʤ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʮʝʣʷʤ.  

ʈʘʙʦʪʘ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʨʳʭ ʧʘʨʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʩʪʦʨʠʯʝ-

ʩʢʫʶ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ [3]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ ʚʘʞʥʦ ʩʦ-

ʙʣʶʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

- ʩʦʭʨʘʥʝʥʠʝ ʛʣʘʚʥʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʠʜʝʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʘʨʢʘ; 

- ʩʦʭʨʘʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʘʨʢʘ ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʠʣʠ 
ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ; 

- ʩʦʭʨʘʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʘʨʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, ʠʤʝʶʱʠʭ 
ʢʫʣʴʪʫʨʥʦʝ, ʠʩʪʦʨʠʯʝʩʢʦʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʧʣʘʥʠʨʦʚʢʠ, ʬʦʨʤ ʨʝʣʴʝʬʘ, ʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʘʩʩʠʚʦʚ ʠ ʛʨʫʧʧ ʟʝʣʝ-

ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʮʚʝʪʦʯʥʳʭ ʠ ʪʨʘ-

ʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʬʦʨʤ); 

- ʫʜʘʣʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʨʫʰʘʶʱʠʭ ʮʝʣʦʩʪʥʦʩʪʴ ʧʘʨʢʦʚʳʭ 
ʢʦʤʧʦʟʠʮʠʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ; 
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- ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʧʘʨʢʦʚʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 
ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʠ ʧʦʯʚ, ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʦʜʦʝʤʦʚ; 

- ʩʦʭʨʘʥʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʣʠʢʘ ʧʘʨʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʟʘ 
ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʵʪʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ, ʩʦ-

ʟʜʘʥʠʷ ʬʦʥʦʚʳʭ ʠ ʙʘʨʴʝʨʥʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʩʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ 

ʦʢʨʫʞʘʶʱʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʜʠʟʘʡʥʳ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʢʘ ʩ ʜʨʫʛʠʤʠ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 
ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ [4]. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʘʨʢʦʚ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʫʯʘʩʪʢʘʤ ʮʝʥʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʣʘʥʠʨʦʚʢʠ, ʚ ʧʨʝʜʝʣʘʭ 
ʢʦʪʦʨʳʭ ʤʝʩʪʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʚʟʘʠʤʦʫʚʷʟʘʥʳ ʩ 
ʦʢʨʫʞʘʶʱʠʤʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʩʦʦʨʫʞʝʥʠʷʤʠ, ʤʘʣʳʤʠ ʘʨʭʠʪʝʢʪʫʨ-
ʥʳʤʠ ʬʦʨʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʘʩʰʪʘʙʥʳʝ, 
ʮʚʝʪʦʚʳʝ ʠ ʩʚʝʪʦʪʝʥʝʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ ʟʝʣʝʥʳʭ 
ʥʘʩʘʞʜʝʥʠʡ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʡʟʘʞʥʳʭ ʧʘʨʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡ-
ʥʘ, ʧʦʩʘʜʢʘ ʥʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʣʦʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢ-
ʪʫʨʦʡ, ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʧʦʵʪʘʧʥʦ, ʧʫʪʝʤ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʜʘʣʝʥʠʷ ʣʠʰʥʠʭ ʵʣʝʤʝʥ-
ʪʦʚ ʠ ʚʦʩʩʦʟʜʘʥʠʷ ʫʪʨʘʯʝʥʥʳʭ ʜʝʪʘʣʝʡ. ɼʣʷ ʟʘʤʝʥʳ ʩʦʣʠʪʝʨʦʚ ʠ ʥʝʙʦʣʴʰʠʭ 
ʛʨʫʧʧ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʩʘʜʢʫ ʢʨʫʧʥʦ ʚʦʟʨʘʩʪʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʧʘʨʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡ-

ʥʘ, ʘʣʣʝʡʥʳʭ ʧʦʩʘʜʦʢ ʜʝʨʝʚʴʝʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʠʝ ʚʳʧʘʜʳ ʜʨʝʚʦʩʪʦʷ, ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʪʦʜʦʤ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʧʘʨʢʦʚʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʩ ʧʦʩʘʜʢʦʡ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʦʩʘʜʢʫ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ, ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʜʥʦʚʦʟ-

ʨʘʩʪʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʦʨʤʦʚʢʦʡ ʠʭ ʢʨʦʚ [3]. 

ʀʪʘʢ, ʧʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ: 

ʧʝʨʚʘʷ ʩʪʘʜʠʷ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʘʨʢʘ, ʟʘʪʝʤ ʚʝʜʸʪʩʷ ʨʘʙʦʪʘ ʧʦ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʶ ʩʪʘʨʳʭ ʧʘʨʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʮʝʥ-

ʥʦʩʪʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʝʢʪʘ. ʀ ʢʘʢ ʚ ʣʶʙʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʪʘʢ ʠ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ ʛʣʘʚʥʦʝ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʠ ʟʥʘ-

ʥʠʝ ʠʩʪʦʨʠʠ.  
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʨʝʜʧʨʦʝʢʪʥʘʷ ʦʮʝʥʢʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ. ʃʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʟʝ-

ʣʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. URL: http://landscape.totalarch.com/node/120 (ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ 18.12.2016). 

2. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʃʘʥʜʰʘʬʪʥʘʷ ʘʨ-

ʭʠʪʝʢʪʫʨʘ ʠ ʟʝʣʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. URL: 

http://landscape.totalarch.com/node/107 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ19.02.2016) 

3. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʉʙʦʨʥʠʢ ˉ 3. ʅʀʀʊʀʠʇʇʉɸ. 
ʄ., 1972. URL: http://art-con.ru/node/5594 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 3.04.17). 

4. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ. 

URL:http://ozelenitel-stroy.ru/vosstanovleniye-arkhitekturno-planirovochnoy-i-

landshaftnoy-organizatsii-istoricheskikh-parkov(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ18.02.2016). 
 

http://art-con.ru/node/5594
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ʇʠʛʘʣʝʚ ʉ.ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʚ ʜʦʦʩʘʞʜʝʥʠʠ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʇʠʛʘʣʝʚ ʉ.ɸ., ʘʩʧʠʨʘʥʪ, e-mail: pigalev.sergey@ya.ru 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ 

ʚ ʜʦʦʩʘʞʜʝʥʠʠ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ 

ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

 
ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʘʣʣ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠ-

ʪʘ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʝʨʦʡ ʚ ʜʦʦʩʘʞʜʝʥʠʠ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʤʝʪʘʣʣ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʝʨʦʩʦ-

ʜʝʨʞʘʱʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʢʦʤʧʦʟʠʪ, ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ, ʄʋʅʂ, ʛʘʣʴʚʘʥʠʢʘ, 

ʩʦʨʙʮʠʷ, ʜʦʦʩʘʞʜʝʥʠʝ. 

 

ɺ ʛʘʣʴʚʘʥʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦ-

ʜʦʝʤʦʚ, ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʚʨʝʜʥʳʝ ʧʨʠʤʝʩʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʚʠʜʫ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ, ʢʦʘʛʫʣʷʮʠʦʥʥʦ-

ʬʣʦʪʘʮʠʦʥʥʳʝ, ʩʦʨʙʮʠʦʥʥʳʝ, ʤʝʤʙʨʘʥʥʳʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʛʘʣʴʚʘʥʠʯʝ-

ʩʢʠʝ ʮʝʭʘ, ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʥʝʡʪʨʘʣʠʟʘʮʠʷ (ʧʨʠʚʝʜʝʥʠʝ ʫʨʦʚʥʷ ʨʅ ʜʦ 

ʥʦʨʤʳ) ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʫʩʪʠʯʝʩʢʦʡ ʩʦʜʳ ʣʠʙʦ ʩʦʣʷ-

ʥʦʡ ʢʠʩʣʦʪʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʬʣʦʢʫʣʷʥʪʘ ʚʳʩʪʫʧʘʝʪ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʢʨʠʣʘ-

ʤʠʜʘ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʇɼʂ ʜʣʷ ʩʙʨʦʩʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ. ɼʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʣʫʯʰʝʝ ʨʝʘʛʝʥʪʥʦʝ ʩʚʷʟʳʚʘʥʠʝ, ʥʦ ʠ ʦʥʠ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʵʬʬʝʢʪʠʚʥʳ. 

ʅʘʧʨʠʤʝʨ, ʇɼʂ ʠʦʥʦʚ ʢʘʜʤʠʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʈʌ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,0018 ʤʛ/ʣ, ʯʝʛʦ ʜʦʙʠʪʴʩʷ ʜʦʩʪʫʧʥʳʤʠ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʯʠʩʪʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʅʫʞʝʥ ʨʝʘʛʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʨʘʙʦʪʘʪʴ ʩ ʤʠʢʨʦʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʩʧʦʩʦʙʥʳʡ ʜʦ-

ʦʩʘʜʠʪʴ ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ [4]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʦʩʘʜʠʪʝʣʷ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʝʨʦʡ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʳʡ ʥʘʥʦʢʦʤʧʦʟʠʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʝʛʦ ʚʳʩʦʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʝʡ, ʚ ʚʠʜʫ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʩʚʷʟʝʡ ʧʨʠ ʬʫʥʮʠʦʥʘ-

ʣʠʟʘʮʠʠ. ʀʥʪʝʨʢʘʣʠʨʦʚʘʥʠʝ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʫʣʴʬʠʜ-ʠʦʥʘʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʠʦʥʘʤʠ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ [3]. ʇʨʦʚʝʜʝʥʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ [1, 2]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʩʠʩʪʝʤʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ 

ʢʘʪʠʦʥ ï ʤʦʣʝʢʫʣʘ ʇɸɺ ï ʥʘʥʦʢʦʤʧʦʟʠʪ, ʧʨʦʠʟʦʰʣʦ ʩʙʣʠʞʝʥʠʝ ʵʪʠʭ ʯʘʩʪʠʮ, 
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ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʠ-

ʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʩʫʣʴʬʠʜ-ʠʦʥʦʤ ʤʝʜʴ/ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʦʩʘʜʠʪʝʣʷ 

ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʨʘʚʥʠʚʘʝʪʩʷ ʠʭ ʩʪʦʠʤʦʩʪʴ, ʩʣʦʞʥʦʩʪʴ ʤʦʥʪʘʞʘ, ʪʝʭʥʦʣʦʛʠʯ-

ʥʦʩʪʴ. ʆʧʠʩʘʥʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʩʪʨʦʡʩʪʚʫ ʩʠʩʪʝʤ ʩʚʷʟʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʧʦʢʨʳʪʠʷ, ʧʦ ʧʨʦʛʦʥʘʤ, ʚ ʧʣʦʩʢʦʩʪʠ ʬʝʨʤ, ʧʦ 

ʥʠʟʫ ʬʝʨʤ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʪʦʠʤʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʨʘʚʥʝʥʘ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ. ʈʘʩ-

ʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʨʘʮʠʦʥʘ-
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ʣʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤ, ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩʪʘʣʝʡ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʉʊʂ, ʃʄʂ, ʭʦʣʦʜʥʦʛʥʫʪʳʝ ʧʨʦʬʠʣʠ, ʩʚʷʟʠ. 

 

ʉʪʦʠʤʦʩʪʴ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʠʭ ʫʜʝʰʝʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʤʘʩʩʳ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʩʳ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʫʧʨʦʱʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ [1]. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʠ: 

 ʃʄʂ (ʃʝʛʢʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ) ï ʪʝʭʥʦʣʦʛʠʷ ʦʪʨʘʙʦʪʘʥʥʘʷ ʠ 

ʠʩʧʳʪʘʥʥʘʷ ʜʝʩʷʪʢʘʤʠ ʣʝʪ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʯʝʨʥʳʡ ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʤʝʪʘʣʣʦʧʨʦʢʘʪ 

(ʜʚʫʪʘʚʨʳ, ʰʚʝʣʣʝʨʘ, ʫʛʦʣʢʠ, ʢʚʘʜʨʘʪʥʳʝ ʠ ʢʨʫʛʣʳʝ ʪʨʫʙʳ). ʐʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʩʢʣʘʜʩʢʠʭ ʟʜʘʥʠʡ, ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. 

 ʃʉʊʂ (ʃʝʛʢʠʝ ʩʪʘʣʴʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʡ) ï ʪʝʭʥʦʣʦʛʠʷ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʚ 50-ʭ ʛʦʜʘʭ ʍʍ ʩʪʦʣʝʪʠʷ ʚ ʂʘʥʘʜʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʫʞʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʝʚʝʨʘ 

ɸʤʝʨʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʨʳʥʢʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ (ʙʝʩʢʨʘʥʦʚʳʭ), ʩʢʣʘʜʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʃʄʂ ʠ ʃʉʊʂ ʛʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʃʉʊʂ, ʢʦ-

ʪʦʨʦʝ ʦʙʳʯʥʦ ʧʨʝʧʦʜʥʦʩʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʵʪʦ ʵʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʦʪ 25% 

ʜʦ 50%. ʕʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʩ 4 ʤʤ ʠ ʙʦʣʝʝ ʫ ʃʄʂ, ʜʦ 0,7-3 ʤʤ ʫ ʃʉʊʂ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ 

ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ ʃʉʊʂ, ʰʘʛ 

ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʃʄʂ. ɸ ʠʤʝʥʥʦ, ʚʤʝʩʪʦ ʰʘʛʘ ʨʘʤ ʢʘʨʢʘʩʘ 6-12 ʤ ʫ ʃʄʂ, ʰʘʛ ʨʘʤ ʢʘʨʢʘʩʘ 

ʃʉʊʂ ʩʦʩʪʘʚʣʷʝʪ 3 ʤ ʠʣʠ ʝʱʸ ʤʝʥʴʰʝ, ʪʘʢ ʢʘʢ ʥʘ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʘʨʢʘʩʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʪ ʘʪʤʦʩʬʝʨʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʘ ʪʘʢʞʝ ʥʘʛʨʫʟʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʣʝʤʝʥʪ ʃʉʊʂ ʪʦʣʱʠʥʦʡ 

0,7-3 ʤʤ ʥʝ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʪʘʢʫʶ ʞʝ ʥʘʛʨʫʟʢʫ, ʢʘʢ ʙʦʣʝʝ ʪʦʣʩʪʦʩʪʝʥʥʳʡ 

ʵʣʝʤʝʥʪ ʃʄʂ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʘʞʥʳʤ ʧʫʥʢʪʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʘʨʢʘʩʦʚ ʠʟ ʃʉʊʂ ʠ 

ʃʄʂ ʷʚʣʷʶʪʩʷ ʩʚʷʟʝʚʳʝ ʵʣʝʤʝʥʪʳ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʵʪʦ ʫʯʠʪʳʚʘʪʴ ʚ ʬʝʨʤʝʥ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʢʨʳʪʠʡ. 

ʊʘʢ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʳ ʧʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʶ ʃʉʊʂ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʪʘʥʜʘʨʪʦʤ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʯʫʛʫʥʘ 

ʠ ʩʪʘʣʠ AISI S214-07. ɺ ʨʘʙʦʪʝ [2] ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʝʨʤʘʤʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʝʡ ʧʦ ʚʝʨʭʥʝʤʫ ʧʦʷʩʫ ʬʝʨʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʙʱʝʡ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʋʩʪʘʥʦʚʢʘ ʧʨʦʜʦʣʴʥʳʭ ʠ ʜʠʘʛʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʚʝʨʭʥʝʛʦ ʧʦʷ-

ʩʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, ʪ.ʢ. ʦʥʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʦʙʱʫʶ ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʝʨʤʳ. ʐʘʛ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʝʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 1 [2]. 

ʊʘʙʣʠʮʘ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʣʝʪʘʤʠ ʬʝʨʤ ʠ ʰʘʛʦʤ ʩʚʷʟʝʡ 

ʇʨʦʣʝʪ ʬʝʨʤʳ, ʤ ʐʘʛ ʩʚʷʟʝʡ, ʤ 

ʜʦ 9 3 

9-14 2,4 

14-18 1,8 

18-24 1,2 

ɼʠʘʛʦʥʘʣʴʥʳʝ ʧʦʧʝʨʯʝʥʥʳʝ ʩʚʷʟʠ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʚʫʭ 

ʢʨʘʡʥʠʭ ʰʘʛʘʭ ʩʪʨʦʧʠʣʴʥʳʭ ʬʝʨʤ. ʅʝ ʩʪʦʠʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʫ ʜʠʘʛʦ-

ʥʘʣʴʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ, ʪʘʢ ʢʘʢ ʦʜʥʠ ʧʨʦʜʦʣʴʥʳʝ ʩʚʷʟʠ ʥʝ ʤʦʛʫʪ ʧʨʦʪʠʚʦ-

ʩʪʦʷʪʴ ʧʦʪʝʨʝ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʇʦ ʚʝʨʭʥʝʤʫ ʧʦʷʩʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʢʨʦʚʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʨʝʰʝʪʢʠ (ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʛʦʥʦʚ), ʢʦʪʦʨʳʝ ʟʘʢʨʝʧ-

ʣʝʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʰʘʛʦʤ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʩʚʷʟʠ ʥʝ 

ʤʝʰʘʣʠ ʰʘʛʫ ʦʙʨʝʰʝʪʢʠ, ʠʭ ʟʘʢʨʝʧʣʷʶʪ ʧʦ ʥʠʟʫ ʚʝʨʭʥʝʛʦ ʧʦʷʩʘ. 

ʋʩʪʘʥʦʚʢʘ ʜʠʘʛʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʨʝʰʝʪʢʠ ʥʝʦʙʭʦʜʠʤʘ, ʯʪʦʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ çʟʘʚʘʣʠʚʘʥʠʝè (ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʟ ʧʣʦʩʢʦʩʪʠ) ʬʝʨʤʳ. 

ʂʨʝʧʠʪʴ ʜʠʘʛʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʞʝʣʘʪʝʣʴʥʦ ʢ ʩʪʦʡʢʘʤ. 

ʋʩʪʘʥʦʚʢʘ ʧʨʦʜʦʣʴʥʳʭ ʠ ʜʠʘʛʦʥʘʣʴʥʳʭ (ʧʦʧʝʨʝʯʥʳʭ) ʩʚʷʟʝʡ ʚ ʧʣʦʩʢʦʩʪʠ 

ʥʠʞʥʝʛʦ ʧʦʷʩʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʰʘʛʘ ʬʝʨʤ ʠ ʜʣʷ ʟʘʢʨʝʧ-
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ʣʝʥʠʷ ʛʨʫʧʧʳ ʬʝʨʤ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʘʞʜʳʡ ʨʷʜ ʧʨʦʜʦʣʴʥʳʭ ʩʚʷʟʝʡ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʝʜʠʥʝʥ ʩʦ ʩʪʝʥʘʤʠ. 
ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʛʦʥʳ ʃʉʊʂ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʢʨʝʧʣʷʪʴ.  ʉʘʤʳʤ ʧʨʦ-

ʩʪʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʩʚʷʟʝʡ ʧʦ ʧʨʦʛʦʥʘʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʘʩʪʠʣʫ, ʩʦʝʜʠʥʝʥʥʳʭ ʚʠʥʪʘʤʠ ʩ ʧʦʣʢʘʤʠ ʧʨʦ-
ʛʦʥʦʚ (ʨʠʩ. 2). ʇʦʣʦʩʳ ʥʫʞʥʦ ʪʫʛʦ ʥʘʪʷʛʠʚʘʪʴ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʧʝʨʝʢʨʝʱʠʚʘʪʴ 
ʯʝʨʝʟ ʢʘʞʜʳʝ ʪʨʠ ʧʨʦʛʦʥʘ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ ʢʘʨʥʠʟʥʦʛʦ ʠ ʢʦʥʴʢʦʚʦʛʦ ʧʨʦʛʦʥʦʚ. 
ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʴʥʦʡ ʧʦʣʦʩʳ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʧʘʩʥʦʩʪʴ ʧʨʦʚʠʩʘʥʠʷ, ʥʝ-
ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʛʦʥʦʚ ʧʨʠ ʤʦʥʪʘʞʝ, ʪʘʢʦʡ ʪʠʧ ʩʚʷʟʝʡ ʪʘʢʞʝ ʥʝ ʨʘ-
ʙʦʪʘʝʪ ʥʘ ʩʞʘʪʠʝ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʳ ʠʟ ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʝʝ ʵʬ-
ʬʝʢʪʠʚʥʳʤʠ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʝʰʝʥʠʝʤ [3]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʦʩ, ʩʚʷʟʠ ʚ ʚʠʜʝ ʭʦʣʦʜʥʦʬʦʨʤʦʚʘʥʥʳʭ ʫʛʦʣʢʦʚ ʤʦʛʫʪ 
ʙʳʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʘʨʝʟʘʥʳ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʛʦʥʦʚ ʧʨʠ ʤʦʥʪʘʞʝ. ʇʨʝʠʤʫʱʝ-
ʩʪʚʘʤʠ ʪʘʢʠʭ ʩʚʷʟʝʡ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʨʦʩʪʦʪʘ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ. 

ʉ-ʦʙʨʘʟʥʳʝ ʭʦʣʦʜʥʦʛʥʫʪʳʝ ʧʨʦʬʠʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʘʤʠ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʦ ʧʨʦʛʦʥʘʤ ʠ ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʥʠʤʠ ʙʦʣʪʘʤʠ ʯʝʨʝʟ ʧʨʦʢʘʪʥʳʝ ʫʛʦʣʢʠ, ʷʚ-
ʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʠʤ ʩʧʦʩʦʙʦʤ ʨʘʩ-
ʢʨʝʧʣʝʥʠʷ ʧʨʦʛʦʥʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʚʦʟʤʦʞʥʦ 
ʧʨʠʤʝʥʷʪʴ ʩʚʷʟʠ ʚ ʚʠʜʝ ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʚʝʨʭʥʝʡ ʠ ʧʦʜ 
ʥʠʞʥʝʡ ʧʦʣʢʘʤʠ ʧʨʦʛʦʥʦʚ ʧʦʜ ʫʛʣʦʤ ʢ ʥʠʤ ʚ ʧʣʘʥʝ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʝʡ ʧʦ ʧʨʦʛʦʥʘʤ 
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ʊʘʢʠʝ ʧʦʣʦʩʳ ʢʨʝʧʷʪʩʷ ʢ ʢʦʥʴʢʦʚʦʤʫ ʠʣʠ ʨʷʜʦʚʦʤʫ ʧʨʦʛʦʥʫ ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ ʠ ʢ ʨʠʛʝʣʶ ʦʩʥʦʚʥʦʡ ʨʘʤʳ ï ʩ ʜʨʫʛʦʡ, ʥʘ ʙʦʣʪʘʭ ʠʣʠ ʩʚʘʨʠʚʘʥʠʝʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʪʨʝʫʛʦʣʴʥʠʢʠ ʞʝʩʪʢʦʩʪʠ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ï ʚ ʧʣʦʩʢʦʩʪʠ 

ʥʘʩʪʠʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʜʠʘʛʦʥʘʣʝʡ ʚ ʢʘʞʜʦʤ ʰʘʛʝ ʨʘʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝ-

ʩʪʚʘ ʨʷʜʦʚ ʩʚʷʟʝʡ ʧʦ ʧʨʦʛʦʥʘʤ. 

ʉʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʩʚʷʟʝʡ ʧʦ ʧʨʦʛʦʥʘʤ ʥʘ 

ʧʨʘʢʪʠʢʝ ʥʠ ʦʜʥʦ ʠʟ ʥʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʚʩʝʭ ʬʫʥʢʮʠʡ, ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʩʚʷʟʠ ʧʦ ʭʦʣʦʜʥʦʬʦʨʤʦʚʘʥʥʳʤ ʧʨʦʛʦʥʘʤ. ʇʦ-

ʪɻʦʤʫ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʪʘʢʠʝ ʪʠʧʳ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʟʘʜʘʯʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʃʄʂ ʢʦʥʩʪʨʫʢʮʠʷʭ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʢʨʝʧʣʷʪʴ ʬʝʨʤʳ ʩʚʷʟʷʤʠ 

(ʨʠʩ. 3).  

ʉʚʷʟʠ ʧʦ ʚʝʨʭʥʠʤ ʧʦʷʩʘʤ ʬʝʨʤ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚ 

ʪʦʨʮʘʭ ʟʜʘʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʤʝʩʪʝ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʚʷʟʷ-

ʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʥʠʞʥʠʤ ʧʦʷʩʘʤ ʬʝʨʤ, ʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ ʦʙʝʩ-

ʧʝʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʧʦʢʨʳʪʠʷ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ-

ʠʟʤʝʥʷʝʤʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʢʨʳʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʘʙʦʪʳ 

ʢʘʨʢʘʩʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚʝʪʨʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʟʜʘʥʠʷ. 

ʉʚʷʟʠ ʧʦ ʥʠʞʥʠʤ ʧʦʷʩʘʤ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʢʨʘʥʦʚʳʭ, ʘ ʚ ʤʦʝʤ 

ʩʣʫʯʘʝ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ. ʉʪʦʡʢʠ ʬʘʭʚʝʨʢʘ ʧʝʨʝʜʘʶʪ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ ʚ ʫʟ-

ʣʳ ʧʦʧʝʨʝʯʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʦʨʮʦʚʦʡ ʬʝʨʤʳ, ʧʦʷʩʘʤʠ ʢʦʪʦʨʦʡ ʩʣʫʞʘʪ 

ʥʠʞʥʠʝ ʧʦʷʩʘ ʪʦʨʮʦʚʦʡ ʠ ʩʤʝʞʥʦʡ ʩ ʥʝʡ ʩʪʨʦʧʠʣʴʥʳʭ ʬʝʨʤ. ʇʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ 

ʚʤʝʩʪʝ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʦ ʢʦʥ-

ʪʫʨʫ ʟʜʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʬʝʨʤʘʤʠ ʚ ʧʣʦʩʢʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʠʚʘʪʴ, ʪ.ʢ. ʩʪʨʦʧʠʣʴʥʳʝ ʬʝʨʤʳ ʦʙʣʘʜʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʙʦ-

ʢʦʚʦʡ ʞʝʩʪʢʦʩʪʴʶ, ʘ ʧʦʪʦʤʫ ʧʨʦʮʝʩʩ ʤʦʥʪʘʞʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʢʨʝʧʣʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʩʚʷʟʝʡ ʃʄʂ ʢʦʥʩʪʨʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʚʳʠʛʨʳʚʘʶʪ ʫ ʃʉʊʂ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʰʘʛʘ ʨʘʤ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʬʝʨʤ ʠ ʨʘʩʢʦʩʦʚ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʧʨʦ-

ʛʦʥʳ ʃʄʂ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʨʘʩʢʨʝʧʣʝʥʠʠ. ʃʉʊʂ ʧʨʦʛʦʥʳ ʞʝ ʥʝ ʦʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʞʝʩʪʢʦʩʪʴʶ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩʚʷʟʝʡ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʤʦʥʪʘʞ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ. ʉʚʷʟʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʃʉʊʂ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣɹ-

ʰʝ, ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 25% [4]. 

ɺ-ʪʨʝʪʴʠʭ, ʠʟ-ʟʘ ʪʝʭʥʦʣʦʛʠʠ ʭʦʣʦʜʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʃʉʊʂ-ʧʨʦʬʠʣʷ ʚ 

ʤʝʩʪʘʭ ʛʠʙʘ ʧʦʷʚʣʷʶʪʩʷ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʭʨʫʧʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʨʦʬʠʣʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ. ʃʄʂ ʣʠʰʝʥʳ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʮʝʥ ʥʘ ʤʝʪʘʣʣʦʧʨʦʢʘʪ, ʮʝʥʘ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʪʦʥʢʦʩʪʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʚ ʩʨʝʜʥʝʤ ʩʪʦʠʪ 65 000 ʨʫʙ. ʟʘ ʪʦʥʥʫ, ʘ ʧʨʦʬʠʣʷ ʯʝʨʥʦʛʦ ʧʨʦʢʘʪʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 37 000 ʨʫʙ. ʟʘ ʪʦʥʥʫ [4]. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʘ ʩʪʦʠʤʦʩʪʴ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ 

24Ĭ60 ʤ, ʚʳʩʦʪʦʡ 6 ʤ. 
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ʈʠʩ. 3. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʝʡ ʚ ʬʝʨʤʘʭ 

 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʃʉʊʂ ʠ ʃʄʂ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɺʝʩ ʢʦʥʩʪʨʫʢʮʠʡ, ʪ 
ʉʪʦʠʤʦʩʪʴ 1 ʪ ʤʝʪʘʣʣʦ-

ʢʦʥʩʪʨʫʢʮʠʠ, ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ ʢʘʨʢʘʩʘ 

ʟʜʘʥʠʷ, ʨʫʙ. 

ʊʝʭʥʦʣʦʛʠʷ 

ʃʉʊʂ 
44,56 65 000 2 896 400 

ʊʝʭʥʦʣʦʛʠʷ 

ʃʄʂ 
77 37 000 2 849 000 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

 ʉ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʘʨʢʘʩʘ ʠʟ ʃʉʊʂ ʷʚʣʷʝʪ-

ʩʷ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ, ʯʝʤ ʠʟ ʃʄʂ ʚʚʠʜʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʝʡ. 

 ʎʝʣʦʝ ʟʜʘʥʠʝ ʠʟ ʃʉʊʂ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʭʦʜʠʪ ʙʦʣʝʝ ʜʦʨʦʛʠʤ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʘʥʠʝʤ ʠʟ ʃʄʂ. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʟʝʝʚ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʪʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʤʫʟʝʝʚ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ, ʘ ʪʘʢʞʝ ʥʘ ʠʭ ʨʦʣʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠ-

ʦʥʘ. ʇʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʫʟʝʝʚ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʭ ʵʢʩʧʦʟʠʮʠʦʥ-

ʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʆʧʠʩʳʚʘʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʤʫʟʝ-

ʝʚ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ. ɸ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ ʚ ʈʦʩʩʠʠ ʩʨʝʜʠ ʤʫʟʝʝʚ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʨʝʛʠʦʥʦʚ - ɸʕʄɿ 

çʃʫʜʦʨʚʘʡè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʫʟʝʡ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ, çʩʢʘʥʩʝʥè, ʤʫʟʝʠ çin situè, ʧʘ-

ʤʷʪʥʠʢʠ ʜʝʨʝʚʷʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ, ɸʕʄɿ çʃʫʜʦʨʚʘʡè. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʫ-

ʟʝʡʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʶʪʩʷ ʤʫʟʝʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ, ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʤʫʟʝʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʜʣʷ ʚʳʩʪʘʚʦʢ ʠ ʵʢʩʧʦ-

ʟʠʮʠʡ ʚʳʩʪʫʧʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʦʙʲʝʤʳ ʧʦʤʝʱʝʥʠʡ. ɼʣʷ ʤʫʟʝʡʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʦʩʥʦʚʦʡ ʷʚʣʷʶʪʩʷ ʥʝʜʚʠʞʠʤʳʝ ʧʘʤʷʪʥʠʢʠ ʘʨʭʝʦʣʦʛʠʠ, 

ʠʩʪʦʨʠʠ, ʘʨʭʠʪʝʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ [1]. 

ʄʫʟʝʠ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʦʟʜʘʥʳ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʤʫʟʝʝʬʠʢʘʮʠʠ ʠʩʪʦʨʠʯʝ-

ʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢʦʤʧʣʝʢʩʦʚ, ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʤʫʟʝʡʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʟʘ ʩʯʝʪ ʧʝʨʝʜʚʠʞʢʠ ʚ ʤʫʟʝʡ ʦʙʲʝʢʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʚ ʉʪʦʢʛʦʣʴʤʝ (ʐʚʝʮʠʷ) ʫʯʝʥʳʤ-ʵʪʥʦʛʨʘʬʦʤ ɸʨʪʫʨʦʤ 

ʍʘʟʝʣʠʫʩʦʤ ʙʳʣ ʦʩʥʦʚʘʥ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʤʫʟʝʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʚʝʟʝʥʥʳʭ ʧʘʤʷʪ-

ʥʠʢʦʚ, ʧʦ ʤʝʩʪʫ ʩʚʦʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʥ ʧʦʣʫʯʠʣ ʠʤʷ çʉʢʘʥʩʝʥè, ʢʦʪʦʨʦʝ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʩʪʘʣʦ ʥʘʨʠʮʘʪʝʣʴʥʳʤ ʜʣʷ ʤʫʟʝʝʚ ʪʘʢʦʛʦ ʪʠʧʘ. çʉʢʘʥʩʝʥè ʩʪʘʣ ʧʝʨ-

ʚʳʤ ʚ ʤʠʨʝ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ ʤʫʟʝʝʤ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ 

ʉʪʦʢʛʦʣʴʤʘ, ʛʜʝ ʩʦʙʨʘʥʳ ʜʦʤʘ ʠ ʧʦʩʪʨʦʡʢʠ ʩ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʦʚ ʐʚʝʮʠʠ ʠ ʜʘʞʝ 
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ʮʝʣʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʫʟʥʠʮʘ, ʤʘʩʪʝʨʩʢʘʷ ʩʪʝʢʣʦʜʫʚʘ, ʠʣʠ ʧʝʢʘʨʥʷ. 

ʂʦʥʮʝʧʮʠʷ ʤʫʟʝʷ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ ʚ ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ [2]. 

ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʤʫʟʝʝʚ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʩʣʦʞʠʣʘʩʴ ʠʭ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʪʠʧʦʣʦʛʠʷ: 1) ʩʢʘʥʩʝʥ ï ʤʫʟʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʫʪʝʤ ʧʝʨʝʚʝʟʝʥʠʷ ʥʘ ʝʛʦ ʪʝʨ-

ʨʠʪʦʨʠʶ ʧʘʤʷʪʥʳʭ ʦʙʲʝʢʪʦʚ; 2) çin situè  ʤʫʟʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʠʩʪʦʨʠ-

ʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʠʚʰʝʡ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʧʨʝʞʥʠʭ ʤʝʩʪʘʭ; 3) ʤʫʟʝʠ 

ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʦʙʦʠʭ ʪʠʧʦʚ. 

ɺ ʈʦʩʩʠʠ ʧʨʝʜʪʝʯʝʡ ʤʫʟʝʝʚ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʩʯʠʪʘʶʪ ʃʝʪʥʠʡ ʩʘʜ. ɺ 

ʥʘʯʘʣʝ XIXʚ. ʟʘʨʦʜʠʣʩʷ ʟʘʤʳʩʝʣ ʦʩʪʘʚʣʷʪʴ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ ʦʪʢʨʳ-

ʪʳʤʠ ʜʣʷ ʦʩʤʦʪʨʘ, ʦʪʩʶʜʘ ʠ ʧʦʷʚʠʣʠʩʴ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʧʦʟʠʮʠʠ ʧʦʜ ʦʪ-

ʢʨʳʪʳʤ ʥʝʙʦʤ [2]. 

ʆʧʳʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʤʫʟʝʝʚ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʬʦʨʤʘʤ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʫʟʝʷ. ʉʘʤʳʡ ʧʨʠʤʝʯʘʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫ-

ʶʱʠʭ ʤʫʟʝʷʭ. 

ɺ ʏʝʭʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ çʄʝʣʴʥʠʯʥʘʷ ʜʦʣʠʥʘè, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ çʞʠ-

ʚʳʤ ʤʫʟʝʝʤè. ɺ ʥʝʡ ʚʦʩʩʪʘʥʦʚʣʝʥ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʙʦʪʳ ʚʦʜʷʥʦʡ ʤʝʣʴʥʠʮʳ, ʜʝ-

ʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʤʫʢʠ, ʧʠʣʦʨʘʤʘ ʩ ʨʘʩʧʠʣʦʤ ʙʨʝʚʝʥ ʠ ʤʘʩʣʦʙʦʡ-

ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʀʟʚʝʩʪʥʳʤ ʤʫʟʝʝʤ ʧʦ ʧʨʠʥʮʠʧʫ çin situè ʩʯʠʪʘʝʪʩʷ çʉʪʘʨʦʝ ʩʝʣʦè. ʆʩ-

ʥʦʚʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʟʜʘʥʳ ʚ XVIII ï IX 

ʚʚ., ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʤʫʟʝʝʬʠʮʠʨʦʚʘʥʥʳʝ ʧʘʤʷʪʥʠʢʠ, ʩʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝ-

ʤʝʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʞʠʣʳʝ ʟʜʘʥʠʷ ʠ ʧʨʦʯʝʝ. ʄʫʟʝʡ ʧʨʦʚʦʜʠʪ ʨʘʟʣʠʯʥʳʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ, ʧʨʘʟʜʥʠʢʠ, ʝʞʝʛʦʜʥʳʝ ʬʝʩʪʠʚʘʣʠ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ [3]. 

ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʤʫʟʝʷ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʟʦʥ, ʷʚʣʷʝʪʩʷ ʥʝʤʝʮʢʠʡ ʤʫʟʝʡ ʚ ʛ. ʂʣʦʧ-

ʧʝʥʙʫʨʛʝ (ʅʠʞʥʷʷ ʉʘʢʩʦʥʠʷ, ɻʝʨʤʘʥʠʷ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʧʘʤʷʪʥʠʢʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʳ ʩʦʛʣʘʩʥʦ ʠʩʪʦʨʠʢʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ 

ʟʦʥʘʤ. 

ʊʘʢʞʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ 

çʊʘʣʴʮʳè, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʧʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʇʨʝʜʙʘʡʢʘ-

ʣʴʷ XVII-XX ʚʚ. ʆʩʥʦʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʠʟʫʯʝʥʠʶ ʤʫʟʝʝʬʠʮʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩʣʫʞʠʪ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʳʪʘ, ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʫʢʣʘʜʘ ʠ ʵʪʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʞʠʚʘʚʰʠʭ ʪʘʤ ʣʶʜʝʡ. 

ʄʫʟʝʡ çʄʘʣʳʝ ʂʦʨʝʣʳè  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ ʜʝʨʝʚʷʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ 

ʠ ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ, ʨʘʩʧʦʣʦʞʝʥ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ. ɺ ʵʢʩʧʦʟʠʮʠʠ ʤʫʟʝʷ ʥʘʭʦʜʷʪʩʷ 

ʦʢʦʣʦ 100 ʛʨʘʞʜʘʥʩʢʠʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʮʝʨʢʦʚʥʳʭ ʧʦʩʪʨʦʝʢ, ʩʘʤʳʝ ʨʘʥʥʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʜʘʪʠʨʫʶʪʩʷ XVI ʠ XVII ʚʚ. ʉʨʝʜʠ ʵʢʩʧʦʥʘʪʦʚ ï ʢʨʝʩʪʴʷʥʩʢʠʝ, ʢʫʧʝʯʝ-

ʩʢʠʝ ʠʟʙʳ, ʘʤʙʘʨʳ, ʢʦʣʦʜʮʳ, ʚʝʪʨʷʥʳʝ ʤʝʣʴʥʠʮʳ ʠ ʜʨʫʛʦʝ [4]. 

ʄʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ ʥʘʨʦʜʥʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ ʠ ʵʪʥʦʛʨʘʬʠʠ çʂʠ-

ʞʠè ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʩʪʘʣ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʩʨʝʜʠ ʤʫʟʝʝʚ ʩʤʝʰʘʥʥʦʛʦ 

ʪʠʧʘ ʈʦʩʩʠʠ. ʆʨʛʘʥʠʟʦʚʘʥ ʦʥ 1960-ʝ ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʘ ʂʠʞʠ. ɺ ʩʚʦʝʡ 

ʦʩʥʦʚʝ ʩʦʜʝʨʞʠʪ ʧʘʤʷʪʥʠʢʠ ʜʝʨʝʚʷʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʂʘʨʝʣʠʠ, ʤʫʟʠʬʠʮʠʨʦ-
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ʚʘʥʥʳʝ ʥʘ ʤʝʩʪʝ ʙʳʪʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʟʝʥʥʳʝ ʥʘ ʦʩʪʨʦʚ [2]. ʂʨʦʤʝ ʵʪʦʛʦ ʥʘ 

ʦʩʪʨʦʚʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʝʨʝʚʝʥʴ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩʦʩʪʘʚʣʷʶʪ ʥʘʩʝʣʝʥ-

ʥʳʡ ʧʫʥʢʪ ʂʠʞʠ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ ʤʫʟʝʝʤ ʚ ʈʦʩʩʠʠ ʩʨʝ-

ʜʠ ʤʫʟʝʝʚ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ɸʕʄɿ çʃʫʜʦʨʚʘʡè (çʃʫʜʦʨʚʘʡè ʚ 

ʧʝʨʝʚʦʜʝ ʩ ʫʜʤʫʨʪʩʢʦʛʦ ʷʟʳʢʘ ï çʚʝʪʢʘ ʩʚʷʱʝʥʥʦʡ ʨʦʱʠè). ɸʨʭʠʪʝʢʪʫʨʥʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ çʃʫʜʦʨʚʘʡè  ʦʜʠʥ ʠʟ ʤʦʣʦʜʳʭ ʠ ʜʠʥʘʤʠʯ-

ʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʤʫʟʝʝʚ. ʊʘʢʞʝ ʦʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʫʟʝʝʤ-ʩʢʘʥʩʝʥʦʤ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʜʤʫʨʪʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʝ ʠ ʫʥʠʢʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ ʤʫʟʝʡʥʦʡ ʩʝʪʠ, ʥʦ ʠ ʩʨʝʜʠ ʚʩʝʭ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ 

ʨʝʛʠʦʥʘ. 

ɺ 2004 ʛ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʛʣʘʚʳ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʈ ˉ 897 ʦʪ 16.08.2004 ʛ., ˉ 1252 ʦʪ 22.10.2004 ʛ. ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʙʳ-

ʣʘ ʦʪʥʝʩʝʥʘ ʚ ʨʘʟʨʷʜ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʟʝʤʝʣʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʫʯʥʦʡ ʢʦʥ-

ʮʝʧʮʠʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʩʝʢʪʦʨʦʚ: ʩʝʢʪʦʨ ʩʝʚʝʨʥʳʭ ʫʜʤʫʨʪʦʚ ʠ ʙʝʩʝʨʤʷʥ; ʩʝʢʪʦʨ ʮʝʥʪʨʘʣʴʥʳʭ ʫʜ-

ʤʫʨʪʦʚ; ʩʝʢʪʦʨ ʶʞʥʳʭ ʫʜʤʫʨʪʦʚ; ʨʫʩʩʢʠʡ ʩʝʢʪʦʨ; ʪʘʪʘʨʩʢʠʡ ʩʝʢʪʦʨ. 

ɻʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʟʝʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫ-

ʟʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʚʳʷʚʣʝʥʠʝ, ʨʝʩʪʘʚʨʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʤʫʟʝʝʬʠʢʘʮʠʷ 

ʧʘʤʷʪʥʠʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʵʢʩʧʦʟʠʮʠʦʥʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʦʚ ʧʘʤʷʪʥʠʢʦʚ ʥʘʨʦʜʥʦʛʦ ʟʦʜʯʝʩʪʚʘ ʠʟʙʨʘʥʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʘʥʩʘʤʙʣʝʚʳʡ ʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʫʟʝʡʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʝʜʠʥʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʚ 

ʝʜʠʥʦʤ ʣʘʥʜʰʘʬʪʝ. 

ʍʘʨʘʢʪʝʨ ʵʢʩʧʦʟʠʮʠʠ ʚ ʤʫʟʝʝ, ʦʧʨʝʜʝʣʝʥ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

 ʥʘʫʯʥʦʡ ʪʝʤʘʪʠʢʦʡ ʤʫʟʝʷ ʠ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʘʤʷʪʥʠʢʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ 

ʤʫʟʝʝ; 

 ʧʨʠʨʦʜʥʳʤ ʣʘʥʜʰʘʬʪʦʤ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʚʦʡʩʪʚ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʫʟʝʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠ-

ʤʘʣʴʥʘʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʬʦʨʤʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫ-

ʨʳ ʥʘʨʦʜʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʘʨʘʥʪʠʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʠ ʤʫʟʝʝʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʧʘʤʷʪʥʠʢʦʚ. ʊʘʢʞʝ ʪʘʢʠʝ ʤʫʟʝʠ ʧʦʟʚʦʣʷʶʪ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʨʝ-

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ, ʵʪʥʦʢʫʣʴʪʫʨʥʫʶ ʠ ʣʘʥʜʰʘʬʪʥʫʶ ʩʨʝʜʫ ʙʳʪʦʚʘ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘʩʣʝʜʠʷ. ɼʣʷ ʥʠʭ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʪʘʣʦ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʳʪʘ, 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʢʣʘʜʘ ʠ ʵʪʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʝ ʠ 

ʵʪʥʦʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ. 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʚʥʝʜʨʝʥʠʷ ERP-ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʨʝʘʛʠʨʫ-

ʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʙʳʩʪʨʦʨʝʘʛʠʨʫʶʱʝʡ ERP-

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ çʚʳʪʷʛʠʚʘʶʱʫʶè ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ. ʉʪʨʘʪʝʛʠʷ QRM, ʨʘʩʰʠʨʷʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ERP, ʦʙʝʩʧʝ-

ʯʠʪ ʤʘʣʦʝ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʳʥʦʯʥʳʝ ʟʘʧʨʦʩʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦ-

ʣʠʪ: ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʦʢʨʘʪʠʪʴ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ERP, QRM, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʪʝʧʣʦʚʘʷ ʧʫʰʢʘ. 

 

ʉʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ (ERP) ʥʘʯʘʣʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʫʩʢʫ 

ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʥʘʤʠʯʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʦʮʝʩʩʦʚ. ɹʳʩʪ-

ʨʦʨʝʘʛʠʨʫʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (QRM) ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚ ERP. 

ʉʪʨʘʪʝʛʠʷ QRM, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ERP, ʦʙʝʩʧʝʯʠʪ ʤʘʣʦʝ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʳʥʦʯ-

ʥʳʝ ʟʘʧʨʦʩʳ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʚʥʝʜʨʝʥʠʷ ERP-ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ 

ʙʳʩʪʨʦʨʝʘʛʠʨʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʟʘʢʘʟʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ɿʥʘʢʦʤʩʪʚʦ ʩʦ ʩʪʨʘʪʝʛʠʷʤʠ QRM ʠ ERP, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

2. ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 



116 

3. ʇʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. 

ʂʦʥʮʝʧʮʠʷ ʙʳʩʪʨʦʨʝʘʛʠʨʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (QRM) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝ-

ʘʛʠʨʦʚʘʥʠʝ ʥʘ ʟʘʧʨʦʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʘʢ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʳ-

ʧʫʩʢʘʪʴ ʧʨʦʜʫʢʪʳ, ʫʯʠʪʳʚʘʷ ʩʧʨʦʩ. ɺ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʚʩʝ ʚʠʜʳ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʠ ʝʱʝ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ. 

ERP (Enterprise Resource Planning) ï ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʧʨʦʜʚʠʞʝʥʠʝ ʟʘʢʘʟʘ ʯʝʨʝʟ ʧʨʝʜʧʨʠʷʪʠʝ. ɼʘʥʥʳʝ ʥʘ 

ʛʨʘʬʠʢʝ ʚʟʷʪʳ ʠʟ ʨʝʘʣʴʥʳʭ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʘʥʠʠ Midwest.  

 
ʈʠʩ. 1. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦʜʭʦʜʦʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ, ʠ ʧʦʜʭʦʜʦʤ 

QRM 

ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʛʦ ʟʘʢʘʟʘ ʫʭʦʜʠʪ 34 ʜʥʷ. ʉʝʨʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʦ ʨʝ-

ʘʣʴʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʘ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢʘʷ-ʪʦ ʨʘʙʦʪʘ ʩ 

ʟʘʢʘʟʦʤ. ɽʩʣʠ ʩʣʦʞʠʪʴ ʚʩʝ ʩʝʨʳʝ ʦʙʣʘʩʪʠ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʦʢʦʣʦ 20 ʯʘʩʦʚ, ʘ ʵʪʦ 

2,5 ʜʥʷ ʠʟ 34 ʜʥʝʡ, ʝʩʣʠ ʨʘʙʦʯʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 8 ʯʘʩʦʚ ʇʦʣʫʯʘʝʪʩʷ ʦʩʪʘʣʴʥʦʝ 

ʚʨʝʤʷ ʩ ʟʘʢʘʟʦʤ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʶʪ [1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ QRM, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ERP, ʦʙʝʩʧʝʯʠʪ ʤʘʣʦʝ ʚʨʝʤʷ ʨʝʘʛʠ-

ʨʦʚʘʥʠʷ ʥʘ ʨʳʥʦʯʥʳʝ ʟʘʧʨʦʩʳ. 

ʈʝʘʣʠʟʘʮʠʷ ʙʳʩʪʨʦʨʝʘʛʠʨʫʶʱʝʡ ERP-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʠʥʭʨʦʥʠʟʠʨʦ-

ʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ çʚʳʪʷʛʠʚʘʶʱʫʶè ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ERP ʠ QRM. 
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʬʘʢʪʦʨʳ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ɺ ʤʦʜʝʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʠʤʝʥʥʦ ʪʝ ʤʦ-

ʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʢʣʶʯʝʚʳʝ ʦʩʥʦʚʳ ʙʳʩʪʨʦʨʝʘʛʠʨʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ɹʝʟʫʩʣʦʚʥʦ, ʩʥʠʞʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ (ʦʧʣʘʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʦʧ-

ʣʝʥʠʷ, ʘʨʝʥʜʳ, ʘʤʦʨʪʠʟʘʮʠʠ, ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʝʨʩʦʥʘʣʘ ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʦʡ ʟʘʜʘʯʝʡ QRM. 
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ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʙʳʪʴ ʙʣʠʞʝ ʢ ʘʜʝʢʚʘʪʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ.  

ʄʳ ʧʨʦʚʝʨʠʣʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ï ʠʟʛʦʪʦʚʣʝ-

ʥʠʝ ʪʝʧʣʦʚʦʡ ʧʫʰʢʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʡ ʧʫʰʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝ-

ʙʷ ʟʘʢʫʧʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʙʦʨʢʫ, ʫʧʘʢʦʚʢʫ ʠ ʦʪʛʨʫʟʢʫ. ɼʘʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʦʢʨʘʱʝ-

ʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʘʟʘ. ʅʘʧʨʠʤʝʨ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʥʝʚʳʛʦʜʥʦʝ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʧʦʩʪʘʚʱʠʢʦʚ, ʧʦʣʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʪʘʥʢʦʚ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘ-

ʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ɼʣʷ ʫʩʪʨʘʥʝ-

ʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʠʥʠʤʠʟʠʨʦʚʘʣʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʣʫʯʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɼʘʣʝʝ ʧʣʘʥʠʨʫʝʤ 

ʫʣʫʯʰʘʪʴ, ʫʪʦʯʥʷʪʴ ʠ ʩʪʘʨʘʪʴʩʷ ʩʜʝʣʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʪ: 

1. ʇʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2. ʉʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʉʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

4. ʉʦʢʨʘʪʠʪʴ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

5. ʉʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. 

6. ʇʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

7. ʇʦʚʳʩʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʫʧʨʘʚ-

ʣʷʝʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʩʪʘ ʚ ʛ. ʀʞʝʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʩʪʘ ʚ ʀʞʝʚ-

ʩʢʝ, ʝʛʦ ʤʝʩʪʦ ʠ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. ʉʝʛʦʜʥʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘ-

ʜʠ ʠ ʩʘʤ ʤʦʩʪ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʠʟʥʦʰʝʥʥʳʤʠ ʠ ʥʫʞʜʘ-

ʶʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. ʆʜʥʘʢʦ, ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʧʨʦʝʢʪʦʚ ʥʝ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʣʦʩʴ ʥʘʧʦʣʥʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʩʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʄʦʩʪ ʚʳ-
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ʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʨʘʡʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʥʝʜʦʩʪʘʶʱʠʝ ʬʫʥʢʮʠʠ ʤʦʛ ʙʳ 

ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʩʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʡ ʦʩ-

ʥʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʩʪʘ ʚ ʀʞʝʚʩʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʩʪʳ, ʧʝʰʝʭʦʜʥʳʝ ʤʦʩʪʳ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʛʦʨʦʜʩʢʘʷ ʟʘ-

ʩʪʨʦʡʢʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘʭʦʜʷʪʩʷ 375 ʤʦʩʪʦʚ ʦʙ-

ʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 12780 ʧ.ʤ. (ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʧʝʰʝʭʦʜʥʳʝ ʤʦʩʪʳ, ʧʫʪʝʧʨʦ-

ʚʦʜʳ ʠ ʵʩʪʘʢʘʜʳ), ʠʟ ʥʠʭ 23 ʤʦʩʪʘ ʜʝʨʝʚʷʥʥʳʭ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 536 ʤʝʪ-

ʨʦʚ. ʉʨʝʜʠ ʥʠʭ ʦʜʠʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ,  ʤʦʩʪ ʯʝʨʝʟ ʨ. ʀʪʘ 

ʥʘ ʘʚʪʦʜʦʨʦʛʝ çɿʫʨʘ-ʉʝʧʦʞè.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʢʦʣʴʢʦ ʤʦʩʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ [1].                  

ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʪʨʘʤʚʘʡʥʳʝ ʧʫʪʠ ʧʦ 

ʫʣʠʮʝ ʂʘʨʣʘ ʄʘʨʢʩʘ ʥʘ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ ʀʞʝʚʩʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʢʦʪʦʨʦʛʦ ʥʘʯʘʣʦʩʴ ʚʝʩʥʦʡ 1977 ʛʦʜʘ [2].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʩʘʤ ʤʦʩʪ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʦʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʚʝʪʩʢʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʢʘ ʨʘʩʢʨʦʰʠʣʘʩʴ 

ʠ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ. ʇʨʦʝʢʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʦʪ ʤʝʩʪʥʳʭ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ʙʳʣʦ ʫʞʝ ʥʝ ʤʘʣʦ, ʦʥʠ ʧʨʝʜʣʘʛʘʣʠ ʪʘʢʠʝ ʨʝʰʝʥʠʷ, ʢʘʢ ʟʦʥʠʨʦʚʘ-

ʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʤʝʥʘ ʧʦʢʨʳʪʠʷ, ʩʦʦʨʫʞʝʥʠʝ ʮʝʥʪʨʘ ʧʨʠʪʷʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ 

ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ, ʥʘ ʤʝʩʪʝ ʂʨʫʛʣʦʛʦ ʬʦʥʪʘʥʘ. ʅʦ ʵʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʠʢʘʢ ʥʝ 

ʨʝʰʘʣʠ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʳ ʧʣʦʱʘʜʠ ï ʝʸ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʦʩʪʴ, ʧʫʩʪʦʪʘ, ʦʪʩʫʪ-

ʩʪʚʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʦʨʦʞʘʥ ʦʥʘ ʥʝ ʧʨʠʚʣʝʢʘʝʪ.  

ɺ ʘʧʨʝʣʝ 2014 ʛʦʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʢʦʤʧʘʥʠʠ PRP architects LLP (ɺʝʣʠʢʦ-

ʙʨʠʪʘʥʠʷ) ʧʨʝʜʩʪʘʚʠʣʠ ʬʠʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʮʝʧʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʀʞʝʚʩʢʘ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝ-

ʨʝʦʧʨʝʜʝʣʠʪʴ ʠʜʝʥʪʠʯʥʦʩʪʴ ʀʞʝʚʩʢʘ, ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʝ ʠʟ ʟʘʢʨʳʪʦʛʦ ʛʦʨʦʜʘ ʚ 

ʦʪʢʨʳʪʳʡ, ʩʦʝʜʠʥʸʥʥʳʡ ʩʦ ʚʩʝʤ ʤʠʨʦʤ [3]. ʅʦ ʠ ʚ ʭʦʜʝ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʥʝ ʙʳ-

ʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʩʪʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʩʪʘ ʚ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʮʝʣʦʤ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʧʦʢʨʳʪʠʝ ʟʘʤʝʥʷʝʪʩʷ ʧʦʣʥʦ-

ʩʪʴʶ. ʇʨʦʝʢʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʩʚʝʱʝʥʠʝ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ʧʦʜʩʚʝʪʢʠ. ʇʨʝʜʫ-

ʩʤʦʪʨʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ  ʫʩʪʘʥʦʚʣʝ-

ʥʳ ʥʘ ʘʨʢʝ ʥʘʜ ʤʦʩʪʦʤ ʠ ʧʦʜ ʤʦʩʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʰʥʝ ʤʦʩʪ ʚʳʛʣʷʜʠʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʬʫʪʫʨʠʩʪʠʯʥʳʤ, ʪʦʛʜʘ ʢʘʢ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʙʲʝʢʪʳ ʧʠʪʘʥʠʷ, ʤʝ-

ʩʪʘ ʦʪʜʳʭʘ, ʘʚʪʦʩʪʦʷʥʢʠ, ʨʘʟʣʠʯʥʳʝ ʧʘʚʠʣʴʦʥʳ ʠ ʚʳʩʪʘʚʦʯʥʳʝ ʟʘʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠ-

ʪʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ. ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʥʦʮʝʥʥʦ ʟʦʥʠʨʦʚʘ-

ʥʦ, ʥʘʧʦʣʥʝʥʦ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʦʯʢʘʤʠ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʚʙʣʠʟʠ ʧʣʦʱʘʜʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʫʥʢʪʳ ʙʳʩʪʨʦʛʦ ʧʠʪʘʥʠʷ, ʥʝʪ ʤʝʩʪ 

ʜʣʷ ʦʪʜʳʭʘ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʳʭ ʧʨʦʛʫʣʦʢ, ʦʙʟʦʨʥʳʭ ʧʣʦʱʘʜʦʢ. 

ʄʦʩʪ, ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʇʨʘʟʜʥʠʯʥʦʡ ʧʣʦʱʘʜʠ, ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝʡ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʨʘʟʠ-
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ʪʝʣʴʥʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʦʣʥʝʥʥʦʩʪʴʶ, ʦʥ ʜʦʣʞʝʥ ʩʪʘʪʴ ʮʝʥʪʨʦʤ ʧʨʠ-

ʪʷʞʝʥʠʷ ʛʦʨʦʞʘʥ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚ ʛʦʨʦʜʝ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʵʢʩʧʨʝʩʩ-ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʠʦʩʢʘʭ, ʙʘʨʘʭ, ʢʘʬʝ, 

ʤʘʛʘʟʠʥʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʪʘʢʞʝ ʚ ʚʝʯʝʨʥʠʝ ʯʘʩʳ, ʢʦʪʦʨʦʝ ʩʪʘʥʝʪ ʫʜʦʙʥʳʤ ʠ ʧʨʠ-

ʪʷʛʘʪʝʣʴʥʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʜʣʷ ʛʦʨʦʞʘʥ ʠ ʛʦʩʪʝʡ ʀʞʝʚʩʢʘ. ʄʦʩʪ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʜʦʣʞʝʥ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ 

ʟʚʝʥʦʤ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ʄʳ ʤʦʞʝʤ ʠʤʝʪʴ ʤʘʩʩʫ ʧʨʠʤʝʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʩʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʦʩʪʳ ʌʣʦʨʝʥʮʠʠ, ʘ 

ʪʦʯʥʝʝ, ʥʘ ʢʘʤʝʥʥʳʡ ʤʦʩʪ ʇʦʥʪʝ ɺʝʢʢʴʦ. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʥʝʤ ʫʞʝ 

ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʜʚʫʭʵʪʘʞʥʦʝ ʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʣʠʩʴ ʤʷʩʥʳʝ ʣʘʚʢʠ. ɺ XV ʚʝʢʝ ʦʥʠ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʛʘʣʝʨʝʝʡ (ʤʝʞʜʫ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʤ ʤʫʟʝʝʤ ʠ ʩʦʙʩʪʚʝʥʥʦ ʢʘʨʪʠʥʥʦʡ ʛʘʣʝʨʝʝʡ) ʠ ʶʚʝʣʠʨʥʳʤʠ ʤʘʛʘ-

ʟʠʥʘʤʠ [4]. 

 

 
 

ʈʠʩ. 1. ʄʦʩʪ ʇʦʥʪʝ ɺʝʢʢʴʦ, ʌʣʦʨʝʥʮʠʷ 

 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʤʝʨʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʩʪʦʚʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ ï ʤʦʩʪ çɹʘʛʨʘʪʠʦʥè, ʦʪʢʨʳʪʳʡ ʚ ʩʝʥʪʷʙʨʝ 1997 ʛʦʜʘ. ʆʥ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʨʦʚʥʝʡ: ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʩʪʝʢʣʸʥʥʫʶ 

ʢʨʳʪʫʶ ʛʘʣʝʨʝʶ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʪʨʘʚʘʣʘʪʦʨʳ, ʠ ʚʝʨʭ-

ʥʠʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʪʢʨʳʪʘʷ ʩʤʦʪʨʦʚʘʷ ʧʣʦʱʘʜʢʘ. ʊʘʢ ʞʝ ʥʘ 

ʤʦʩʪʫ ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʨʛʦʚʳʝ ʧʘʚʠʣʴʦʥʳ [4].  
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ʈʠʩ. 2. ʄʦʩʪ ɹʘʛʨʘʪʠʦʥ, ʄʦʩʢʚʘ 

ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ï ʵʪʦ çɾʠʚʦʧʠʩʥʳʡ ʤʦʩʪè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʉʝʨʝʙʨʷ-

ʥʦʤ ʙʦʨʫ ʚ ʄʦʩʢʚʝ, ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʦʪʢʨʳʪ ʚ 2007 ʛʦʜʫ. ʆʥ ʩʦʝʜʠʥʷʝʪ ʙʝʨʝʛʘ 

ʄʦʩʢʚʘ-ʨʝʢʠ ʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʂʨʘʩʥʦʧʨʝʩʥʝʥʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ. ɺʘʥʪʦʚʘʷ ʢʦʥ-

ʩʪʨʫʢʮʠʷ ʤʦʩʪʘ ʥʘʩʪʦʣʴʢʦ ʫʥʠʢʘʣʴʥʘ, ʯʪʦ ʦʥ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʩʪʦʣʠʮʳ ʈʦʩʩʠʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʦʩʪ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʫʶ ʘʨʢʫ ʩ ʚʝʝʨʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʥʪ. ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʤʦ-

ʩʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ, ʘ ʚ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʘʨʢʠ, ʧʦ ʧʨʦʝʢʪʫ, 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʤʦʪʨʦʚʘʷ ʧʣʦʱʘʜʢʘ ʠ ʦʪʜʝʣʝʥʠʝ ɿɸɻʉʘ [5]. 

 

 

ʈʠʩ. 3. çɾʠʚʦʧʠʩʥʳʡ ʤʦʩʪè, ʄʦʩʢʚʘ 
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ʈʠʩ. 4. çɾʠʚʦʧʠʩʥʳʡ ʤʦʩʪè ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ ʧʦʣʝʪʘ, ʄʦʩʢʚʘ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʦʧʳʪ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʝʢʪʘ (ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʩʪʘ ʩ ʧʨʝʚʨʘʱʝʥʠʝʤ 

ʝʛʦ ʚ ʮʝʥʪʨ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʦʣʥʝʥʥʳʡ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 
 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ  
 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʵʢʦʥʦʤʠʢʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʝʝ ʦʩʥʦʚʥʘʷ ʮʝʣʴ. ʊʘʢʞʝ ʦʧʠʩʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʣʘʪ ʟʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʝʞʠ. 

 

ʅʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. ʅʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ï ʦʜʠʥ ʠʟ ʩʘ-

ʤʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʵʢʩʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ ʈʦʩʩʠʠ. ɹʳʩʪʨʳʡ ʨʦʩʪ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ 

ʝʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʵʢʩʧʦʨʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʬʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʥʝʝ ʧʨʠʙʳʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ 

ʧʨʠʨʦʜʦʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʠ çʛʨʷʟʥʳʤè ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦ-

ʣʦʛʠʠ. ʇʦʯʪʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʘʥʠʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʅɻʂ) ʷʚʣʷʶʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ (ʦʪ ʜʦʙʳʯʠ ʩʳʨʴʷ ʠ ʜʦ ʝʛʦ ʧʨʦʜʘʞʠ), ʯʪʦ ʦʧʨʝ-

ʜʝʣʷʝʪ ʦʙʰʠʨʥʳʡ ʩʧʝʢʪʨ ʠʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʫʩʪʨʦʡʩʪʚʝ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʥʝʬʪʠ, ʜʦʙʳʯʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ ʠ ʛʘ-

ʟʘ, ʜʦʚʝʜʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʚʳʚʦʜʝ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ. 

ɺʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ ʚ ʅɻʂ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦ ʨʝʰʘʝʤʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʄʘʩʰʪʘʙ ʠ ʚʘʞ-

ʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʠʩʪʦʱʝʥʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʫʤʝʥʴʰʝʥʠʝʤ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʟʳʩʢʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʝʞʝʡ ʠ ʥʘʣʦʛʦʚ ʩ ʶʨʠʜʠʯʝ-

ʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʢʦʪʦʨʳʝ ʙʝʟʚʦʟʤʝʟʜʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè 

ʫʩʪʘʥʦʚʣʝʥʳ ʚʳʧʣʘʪʳ ʟʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʝʞʠ [1].  

http://www.fcao.ru/raschet-platy-za-negativnoe-vozdejstvie.html
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ʇʣʘʪʝʞʠ ʟʘ ʧʘʛʫʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʦʨʤʫ ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴʶ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ.  

ʀ ʷʚʣʷʷʩʴ ʚʘʞʥʝʡʰʠʤ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ, ʦʥʠ ʦʙʷʟʘʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 

1. ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ; 

2. ʩʙʦʨ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ; 

3. ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʴʷ; 

4. ʦʙʦʩʥʦʚʘʥʥʦʝ ʠʟʲʷʪʠʝ ʚʩʝʭ ʚʠʜʦʚ ʧʣʘʪʝʞʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ ʩʧʨʘʚʝʜ-

ʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʩʫʜʘʨʩʪʚʘ [4]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘ-

ʥʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʮʝʣʷʭ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʝʛʦʜʥʷʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ [6]. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʳʧʣʘʪ ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʥʝʬʪʝʛʘʟʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʜʝʡʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ (ʉʕʄ).  

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ISO 14000. ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ISO 14000 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  

 

 
 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ISO 14000 

 

ʉʪʘʥʜʘʨʪʳ ISO 14000 ʦʬʠʮʠʘʣʴʥʦ ʷʚʣʷʶʪʩʷ ʜʦʙʨʦʚʦʣʴʥʳʤʠ. ʆʥʠ ʥʝ ʟʘ-

ʤʝʥʷʶʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤ-

ʧʘʥʠʷ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʢʘʢ ʠʩʧʦʣʥʷʶʪʩʷ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʃʶʙʘʷ ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʧʨʘʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʳ ISO 

14000, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʤʦʜʝʣʴ ʉʕʄ ʠʣʠ ʬʦʨʤʘʪ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠ-

ʩʪʝʤʳ ʜʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʦʥʘ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʠ ʜʨʫ-

ʛʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʩʚʦʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʄʦʞʥʦ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʳ ʠ ʜʣʷ ʚʥʝʰʥʠʭ ʥʫʞʜ ï ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʣʠ-

ʝʥʪʘʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʅʫ, ʠ ʥʘʧʦʩʣʝʜʦʢ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ 

ʬʦʨʤʘʣʴʥʫʶ ʩʝʨʪʠʬʠʢʘʮʠʶ ʦʪ ʪʨʝʪʴʝʡ (ʥʝʟʘʚʠʩʠʤʦʡ) ʩʪʦʨʦʥʳ. ʇʦʣʴʟʫʷʩʴ ʦʧʳ-

ʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ISO 9000 [3], ʠʤʝʥʥʦ ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ ʬʦʨʤʘʣʴʥʫʶ ʨʝʛʠ-

ʩʪʨʘʮʠʶ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʟʘʷʚʣʝʥʠʝ ʦ ʚʳʧʫʩʢʝ çʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-

ʩʪʦʡè ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʫ ʀʉʆ 14000. 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ï ʵʪʦ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥ-

ʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝ-

ʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤ [3]. 

ʉʕʄ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʮʝʜʫʨʳ, ʧʨʦʮʝʩʩʳ ʠ ʨʝʩʫʨʩʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ, ʘʥʘʣʠʟʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʠ-

ʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʇʦʩʪʦʷʥʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ï ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʟʘʣʦʞʝʥ-

ʥʳʡ ʚ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

 

 
 

ʈʠʩ. 2. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ:  

1. ʈʘʮʠʦʥʘʣʴʥʦ ʠ ʨʘʟʫʤʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; 

2. ʇʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʣʴʛʦʪʘʤʠ ʠ ʩʫʙʩʠ-

ʜʠʷʤʠ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʚʥʦʩʷʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ;  

3. ʋʩʪʘʥʦʚʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʠ 
ʦʨʛʘʥʘʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʩʬʝʨʳ; 
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4. ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʨʘʮʠʦ-

ʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʵʢʦʣʦʛʠʠ; 

5. ɺʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʵʢʦʣʦʛʠʠ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʦʞʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʠʩʪʝʤʫ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʘʚʠʣʴʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʦ ʧʨʘʚʠʣʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʘ ʪʘʢʞʝ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝ-

ʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʩʣʦʞʠʚʰʫʶʩʷ ʚ ʵʢʦʣʦʛʠʠ ʩʪʨʘʥʳ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʫʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ 

ʫʛʨʦʟʫ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [2].  

ʉʕʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʜʦʢʫʤʝʥʪʦʚ ʩ ʘʥʘʣʠ-

ʟʦʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʦʮʝʥʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤʘʪʠʚʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʚʳʭʦʜʷʱʠʤʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʅɻʂ. 

ʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʚʣʘʜʝʣʴʮʘʤ ʧʨʝʜʧʨʠʷ-

ʪʠʡ: 

6. ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʣʴ, ʩʪʨʘʪʝʛʠʶ ʠ ʧʦʣʠʪʠʢʫ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʷ; 

7. ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʪʘʥʦʚʢʦʡ ʠʣʠ 
ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

8. ʇʦʚʳʩʠʪʴ ʩʧʨʦʩ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʝ ʪʦʚʘʨʳ ʠ 
ʫʩʣʫʛʠ ʥʘ ʚʥʝʰʥʝʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ; 

9. ʋʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦ ʟʘʛʨʷʟ-

ʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

10. ʋʩʪʘʥʦʚʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʤʝʩʪʥʦʡ ʚʣʘʩʪʴʶ, ʦʨʛʘʥʘʤʠ 
ʥʘʜʟʦʨʘ ʠ ʥʘʩʝʣʝʥʠʝʤ; 

11. ɺʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʴʛʦʪʳ ʧʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ; 

12. ʉʜʝʣʘʪʴ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ; 

13. ɺʳʚʝʩʪʠ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʨʦʚʝʥʴ ʧʦ ʤʠʨʦʚʳʤ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ.  

ʅʘʧʨʠʤʝʨ, ʚ ʇɸʆ çɻʘʟʧʨʦʤè ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʩ 2013 ʛʦʜʘ ʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʘʫʜʠʪʦʨʩʢʠʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ. ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʇɸʆ çɻʘʟʧʨʦʤè ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʝʪ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 

ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʉʕʄ ʇɸʆ çɻʘʟʧʨʦʤè. 

ʂʦʤʧʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ ʜʦʩʪʠʛʥʫʪ 

ʧʨʦʛʨʝʩʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ, ʚ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʢʦʨʧʦ-

ʨʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʇɸʆ çɻʘʟʧʨʦʤè. 
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ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʇɸʆ 

çɻʘʟʧʨʦʤè ʚ 2015 ʛ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʮʝʣʴ ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʟʦʚʦʤʫ 

ʫʨʦʚʥʶ 2011 ʛ. 

ʉʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ (ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝ-

ʥʠʡ) 

5 % 

ʉʥʠʞʝʥʠʝ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠ-

ʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢ-

ʪ r

23,9 % 

ʉʥʠʞʝʥʠʝ ʯʘʩʪʠ ʦʪʭʦʜʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ 

ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ 

18 % 

ʉʥʠʞʝʥʠʝ ʫʜʝʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʦʚ ʘʟʦʪʘ 

ʚ ʘʪʤʦʩʬʝʨʫ 

15 % 

ʉʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʥʫʞʜʳ 

24,6 % 

ʉʥʠʞʝʥʠʝ ʚʳʧʣʘʪ ʟʘ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

54,7 % 

 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʤʝʝʪ ʛʣʘʚʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ: ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅɻʂ ʧʨʠ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʥʘʦʙʦʨʦʪ, ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚʦ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ ʩʪʘʥʜʘʨʪʘʤʠ ISO14000 ʪʦʣʢʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ 

ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀ ʢʘʢ ʦʢʘʟʘʣʦʩʴ çéʧʨʠʨʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʚʝʯʘʶʱʝʡ ʧʨʠʥʮʠʧʘʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè [5]. 

ʈʝʟʶʤʠʨʫʷ ʚʩʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʭʨʘʥʘ ʦʢʨʫ-

ʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʩʦʭʨʘʥʝʥʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʪʨʝʤʠʪʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʫʧʦʪʨʝʙʣʷʷ ʜʣʷ ʵʪʦʛʦ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʚʢʣʘʜʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ. ɺʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʉʕʄ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ ʢʦʤʧʘʥʠʠ [7].  

ʂ ʪʦʤʫ ʞʝ, ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ ʠ ʩʳʨʴʝ, ʧʝʨʝʨʘʙʦʪʢʫ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ 

ʦʪʭʦʜʦʚ; ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʥʠʤʠ ʧʦʪʝʨʝʡ ï ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ, ʪʘʢ ʠ ʨʝʧʫʪʘʮʠʦʥʥʳʝ, ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʙʫʜʝʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; ʧʦʚʳʩʠʪʴ ʵʢʦʣʦ-



128 

ʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʠʤʠʜʞ ʢʦʤʧʘʥʠʠ.   
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ʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʫʣʴʪ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʣʦʢʦʤʦʪʠʚ, ɹʝʟʦʧʘʩʥʳʡ ʣʦʢʦʤʦʪʠʚʥʳʡ ʦʙʲʝʜʠʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʂʦʤ-

ʧʣʝʢʩʥʦʝ ʣʦʢʦʤʦʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʘʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʛʨʫʟʦʦʙʦʨʦʪʘ 

ʠ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʚʳ-

ʧʦʣʥʷʶʪ ʦʢʦʣʦ 45% ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ ʠ 80% ʦʪ ʚʩʝʛʦ ʛʨʫʟʦʦʙʦʨʦʪʘ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʘʝʪ 121 ʪʳʩ. ʢʤ. [1]. ɺ 
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ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʃʶʙʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠʣʠ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫ-

ʘʮʠʡ. ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʘʥʥʳʭ ʨʠʩʢʦʚ, ʚ ʣʦʢʦʤʦʪʠʚʘʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ [2]. 

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚʥʦʩʠʪ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ 

çʀʈɿ-ʃʦʢʦʤʦʪʠʚè. çʀʈɿ-ʃʦʢʦʤʦʪʠʚè ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʆɸʆ 

çʈɾɼè, ʘ ʪʘʢʞʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʩʪʨʘʥ ɹʘʣʪʠʠ ʠ ʉʅɻ, ʧʨʝʜʣʘʛʘʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʤʝʪʨʦʧʦʣʠʪʝʥʘ [3]. ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ: 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ; 

- ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ.  

- ʘʧʧʘʨʘʪʫʨʦʡ ʆʆʆ çʀʈɿ-ʃʦʢʦʤʦʪʠʚè ʦʙʦʨʫʜʦʚʘʥʳ:  

- ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʛʦʥʳ; 

- ʧʦʜʚʠʞʥʳʝ ʩʦʩʪʘʚʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ 

ʭʦʜʫ; 

- ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘ; 

- ʩʪʘʥʮʠʦʥʥʘʷ ʠ ʧʝʨʝʝʟʜʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ [4].  

ʆʆʆ çʀʈɿ-ʃʦʢʦʤʦʪʠʚè ʚʳʧʫʩʢʘʝʪ çɹʝʟʦʧʘʩʥʳʡ ʣʦʢʦʤʦʪʠʚʥʳʡ ʦʙʲʝʜʠ-

ʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩè (ʜʘʣʝʝ ɹʃʆʂ), çʂʦʤʧʣʝʢʩʥʦʝ ʣʦʢʦʤʦʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠè (ʜʘʣʝʝ ʂʃʋɹ), çʉʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè (ʜʘʣʝʝ 

ʉʆɹ400), ʢʦʪʦʨʳʝ ʩʣʫʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʣʦʢʦʤʦʪʠʚ-

ʥʦʛʦ ʠ ʤʦʪʦʨ-ʚʘʛʦʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʘʚʘʨʠʡʥʳʝ ʠ ʧʨʝʜʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʦʚ ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴ-

ʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʠ ʦʩʪʘʥʦʚʢʠ ʧʦʝʟʜʘ [5]. ʊʘʢ ʞʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

- ʢʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʦʪ ʦʩʝʚʳʭ ʜʘʪʯʠʢʦʚ ʩʢʦʨʦʩʪʠ 
ʠ ʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ ʠ GPS; 

- ʨʝʛʠʩʪʨʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ; 

- ʧʨʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʝʟʜʥʦʡ ʩʠʪʫʘʮʠʠ ʦʪ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʩʢʦʡ 
ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʠʩʪʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʮʝʥ-

ʪʨʘʣʠʟʘʮʠʠ ʠ ʙʣʦʢʠʨʦʚʢʠ ʥʘ ʩʪʘʥʮʠʷʭ [6]; 

- ʜʠʘʛʥʦʩʪʠʢʫ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-

ʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

- ʧʨʠʤʝʥʝʥʠʝ ʩʣʫʞʝʙʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʜʣʷ ʧʣʘʚʥʦʡ ʦʩʪʘʥʦʚʢʠ ʧʦʜʚʠʞ-

ʥʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʦʪʨʘʙʦʪʢʦʡ ʢʨʠʚʦʡ ʪʦʨʤʦʞʝʥʠʷ, ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ; 

- ʛʦʣʦʩʦʚʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʦʝʟʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ; 

- ʧʨʠʝʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦ-

ʢʘʥʘʣʘ [7]. 
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ʂ ʢʘʯʝʩʪʚʫ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ 

ʢʦʤʧʘʥʠʷ ʆʆʆ çʀʈɿ-ʃʦʢʦʤʦʪʠʚè ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ɺʩʝ ʩʠʩʪʝ-

ʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʭʦʜʷʪ ʤʥʦʞʝʩʪʚʦ ʠʩʧʳʪʘʥʠʡ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʚ ʣʦʢʦʤʦʪʠʚʘʭ. ʇʨʦʚʝʨʷʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʢʘʢ ʚ ʥʦʨʤʘʣʴ-

ʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ, ʧʦ-

ʚʳʰʝʥʥʦʡ ʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʚʠʙʨʘʮʠʠ, ʫʜʘʨʦʚ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʠ ʪʘʢ ʜʘʣʝʝ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʦʚ ɹʃʆʂ, ʂʃʋɹ ʠ ʉʆɹ400 ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʫʩʪʨʦʡʩʪʚ 

ʨʘʟʣʠʯʥʦʛʦ ʩʝʨʚʠʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʚʝʨʷʝʪ ʦʪʜʝʣʴʥʫʶ 

ʬʫʥʢʮʠʶ ʢʦʤʧʣʝʢʩʘ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʚʝʨʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʘʭʦʜʠʪʴʩʷ ʥʦʚʘʷ ʚʝʨʩʠʷ ʧʫʣʴʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʛʘʙʘ-

ʨʠʪʦʚ. ɼʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ çʇʫʣʴʪʘ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦ-

ʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚè ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. 

ʆʙʦʙʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çʇʫʣʴʪ ʧʨʦ-

ʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚè ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ ʚʠʜʝ. ʏʝʨʝʟ CAN-ʠʥʪʝʨʬʝʡʩ ʢ ʧʫʣʴʪʫ ʧʨʦʚʝʨʢʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʨʦʚʝʨʷʝʤʘʷ 

ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʠ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ. ʆʪ çʇʫʣʴʪʘ 

ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚè ʧʦ Ethernet ʠʥʪʝʨʬʝʡʩʫ 

ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ Ethernet 

ʠʥʪʝʨʬʝʡʩʫ ʧʨʦʠʩʭʦʜʠʪ ʜʘʪʘʛʨʘʤʤʘʤʠ UDP ʧʨʦʪʦʢʦʣʘ. ʂʦʜʠʨʦʚʢʘ ʧʦʣʝʡ ʚ ʜʘ-

ʪʘʛʨʘʤʤʘʭ ʚʳʧʦʣʥʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʧʝʨʝʢʦʜʠʨʦʚʘʪʴ ʚ ʧʦʣʷ CAN ʧʘʢʝʪʦʚ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ [8].  

ɼʘʪʘʛʨʘʤʤʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʧʦʣʷ. ʕʪʦ: 

- ʧʦʣʝ ID ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ CAN ʧʘʢʝʪʦʚ, ʠʤʝʝʪ ʜʣʠʥʫ 29 

ʙʠʪ.  

- ʧʦʣʝ MDLC (ʜʣʠʥʘ 4 ʙʠʪʘ). ʆʧʨʝʜʝʣʷʝʪ ʢʦʜ ʜʣʠʥʳ ʜʘʥʥʳʭ ʚ ʩʦʦʙʱʝ-

ʥʠʠ. ɼʣʠʥʘ ʩʦʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʙʘʡʪʘʭ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʙʘʡʪʦʚ ʚ ʩʦʦʙʱʝʥʠʠ ʚʦʩʝʤʴ. 

- ʧʦʣʝ MDL. ʉʦʜʝʨʞʠʪ ʜʘʥʥʳʝ CAN ʩʦʦʙʱʝʥʠʷ. ɹʘʡʪʳ, ʢʘʢ ʠ ʙʠʪʳ ʚ 

ʙʘʡʪʘʭ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʦʪ 0 ʜʦ 7. ʇʨʠʯʝʤ, ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʦʣʷ MDLC = 

1, ʧʝʨʝʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʙʘʡʪ, ʧʨʠ MDLC = 2, ʧʝʨʝʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʠ ʧʝʨ-

ʚʳʡ ʙʘʡʪʳ ʠ ʪʘʢ ʜʘʣʝʝ [8]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ç3230 ʇʨʦʪʦʢʦʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʕɺʄ ʧʦ 

Ethernet ʠʥʪʝʨʬʝʡʩʫ ʩʠʩʪʝʤʳ ʇʇʉɹè ʧʦ ʧʦʣʶ ID ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ, ʦʪ 

ʢʘʢʦʛʦ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʫʧʠʣʦ ʩʦʦʙʱʝʥʠʝ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪ-

ʩʷ ʘʥʘʣʠʟ ʧʦʣʷ MDL ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ CAN ʩʦʦʙʱʝʥʠʷ. ʇʦ ʵʪʠʤ 

ʜʘʥʥʳʤ ʤʳ ʦʧʨʝʜʝʣʷʝʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠ ʤʦʜʫʣʴ ʥʝʦʙʭʦʜʠʤʳʡ ʬʫʥʢʮʠʦʥʘʣ. 

ʊʘʢʞʝ ʵʪʠ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʨʘʙʦʪʫ ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: ɸʃʉʅ, Aʃʉ-ɽʅ, ʜʘʪʯʠʢʦʚ 
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ʧʫʪʠ ʠ ʩʢʦʨʦʩʪʠ, ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ, ʢʣʶʯʝʡ ʕʇʂ1, ʕʇʂ2, ʨʫʢʦʷʪʦʢ ʙʜʠʪʝʣʴ-

ʥʦʩʪʠ, ʧʫʪʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʨʘʜʠʦʢʘʥʘʣʘ GSM-R, DMR, GSM.  

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʙʫʜʝʪ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʧʨʦʚʝʨʢʘ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠʨʫʶʪ 

ʪʫ ʠʣʠ ʠʥʫʶ ʩʠʪʫʘʮʠʶ. ʇʦ ʧʨʠʥʠʤʘʝʤʳʤ ʩʦʦʙʱʝʥʠʷʤ ʦʪ ʧʨʦʚʝʨʷʝʤʦʡ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʳ ʤʦʞʝʤ ʩʫʜʠʪʴ, ʢʘʢ ʧʨʦʨʝʘʛʠʨʦʚʘʣʘ ʩʠʩʪʝʤʘ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʩʳʤʠʪʠʨʦʚʘʥʥʦʡ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʪʝʩʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, 

ʫʩʧʝʰʥʦ ʣʠ ʧʨʦʰʣʘ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝ ʧʨʦʚʝʨʢʠ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʜʘʣʘ 

ʩʙʦʡ, ʪʦ ʚ ʦʪʯʝʪʝ ʫʢʘʟʘʥʦ, ʦʪ ʢʘʢʦʛʦ ʤʦʜʫʣʷ ʠ ʧʨʠ ʢʘʢʦʤ ʫʩʣʦʚʠʠ ʧʦʩʪʫʧʠʣʘ ʥʝ-

ʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ.  

ʇʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ çʇʫʣʴʪʘ ʧʨʦʚʝʨʢʠ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚè ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ. ɹʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʥʘʟʥʘʯʝʥʠʠ ʠ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʦʧʠʩʘʥʠʝ ʠʥʪʝʨ-

ʬʝʡʩʘ, ʧʦʨʷʜʦʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. ʊʘʢ 

ʞʝ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʠʟʜʝʣʠʷ, ʚ ʢʦ-

ʪʦʨʦʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʨʷʜʢʝ ʠ ʤʝʪʦʜʘʭ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥ-

ʪʨʦʣʷ. ɼʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʤʠʤʦ ʵʪʘʧʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʢʦʤʧʣʝʢ-

ʩʦʚ ɹʃʆʂ, ʂʃʋɹ ʠ ʉʆɹ400.  

ʕʪʘʧʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ ʚʠʜʝ. ʉʦʙʠʨʘʝʪʩʷ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ: ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʨʘʥʝʝ ʧʨʦʚʝʨʝʥʥʳʝ ʠ ʦʪʨʝʛʫʣʠʨʦʚʘʥʥʳʝ çʇʫʣʴʪ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚè ʠ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ 

ʩʦʩʪʘʚʦʚ. ʅʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʠʩʭʦʜʷʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʩʠʩʪʝʤʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

- ʫʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʛʨʘʤʤʝ (ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʣʠ, 

ʢʦʦʨʜʠʥʘʪʘ, ʬʘʢʪʠʯʝʩʢʘʷ, ʜʦʧʫʩʪʠʤʘʷ ʠ ʮʝʣʝʚʘʷ ʩʢʦʨʦʩʪʠ, ʚʠʜ ʮʝʣʠ, 

ʥʘʟʚʘʥʠʝ ʮʝʣʠ, ʘʢʪʠʚʥʘʷ ʢʘʙʠʥʘ ʠ ʪ. ʜ.); 

- ʟʘʧʫʩʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ; 

- ʘʥʘʣʠʟ ʦʪʯʝʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʨʫʯʥʫʶ ʟʘʜʘʚʘʪʴ ʠʤʠʪʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ. ʊʘʢ ʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʦʪʯʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʠ ʧʝʨʝʜʘʥʥʳʝ 

ʩʦʦʙʱʝʥʠʷ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʦʪʣʘʜʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ çʇʫʣʴʪʦʤ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚ-

ʥʳʭ ʩʦʩʪʘʚʦʚè ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʦʤʦʪʠʚʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʚ ʢʦʤʧʣʝʢʩʝ, ʪʘʢ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ. ʊʘʢ 

ʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʩʷ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʚʝʨʦʢ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʪʝʨʴʝʨ ï ʦʜʥʦ ʠʟ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ. ʉʝʛʦʜʥʷ ʚ 

ʦʙʱʝʩʪʚʝ ʩʣʦʞʠʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʠʥʪʝʨʴʝʨʥʳʭ ʦʙʲʝʢʪʦʚ (ʠʥʪʝʨʴʝʨʦʚ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʦʚ, ʢʚʘʨʪʠʨ ʠ ʦʬʠʩʦʚ, ʤʘʛʘ-

ʟʠʥʦʚ ʠ ʪ.ʜ.). ʆʨʛʘʥʠʟʘʮʠʷ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʫʜʦʙʩʪʚʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ï ʩ ʜʨʫʛʦʡ. ʇʦʥʷʪʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʢʘʢ 

ʬʦʨʤʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʩʪʦʣʢʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʞʠʟʥʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʵʩʪʝ-

ʪʠʯʝʩʢʠ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩ-

ʢʫʩʩʪʚʫ ʠʥʪʝʨʴʝʨʘ [1]. 

ʉʦʟʜʘʚʘʝʤʳʡ ʩʪʠʣʴ ʠʥʪʝʨʴʝʨʘ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʢʘʢʫʶ-ʪʦ ʵʧʦʭʫ, ʤʦʜʥʳʝ 

ʪʝʥʜʝʥʮʠʠ, ʦʜʥʦ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʢʫʩʩʪʚʝ, ʭʘʨʘʢʪʝʨ ʦʪʜʝʣʴʥʦ 
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ʚʟʷʪʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʩʝʤʴʠ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʠʥʪʝʨʴʝʨ ʙʳʣ ʛʘʨʤʦʥʠʯʥʳʤ 

ʠ ʧʦʜʯʝʨʢʠʚʘʣ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ [2]. ʀʟʚʝʩʪʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠ ʧʦʨʦʡ ʧʨʠʯʫʜʣʠʚʳʭ ʩʪʠʣʝʡ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ, ʢʦʪʦʨʳʝ 

ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʢʣʘʩʩʠʯʝʩʢʠʝ, ʪʨʘʜʠʮʠ-

ʦʥʥʳʝ, ʵʪʥʠʯʝʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ. ʉʘʤʳʤ ʷʨʢʠʤ ʠʟ ʵʪʥʠʯʝʩʢʠʭ ʩʪʠʣʝʡ, ʧʦʞʘ-

ʣʫʡ, ʷʚʣʷʝʪʩʷ ʘʨʘʙʩʢʠʡ ʩʪʠʣʴ, ʢʘʢ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʪʘʢ ʠ ʚ ʠʥʪʝʨʴʝʨʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʨʘʙʩʢʠʡ ʩʪʠʣʴ ʥʘʭʦʜʠʪ ʚʩʸ ʙʦʣʴʰʝ ʧʦʯʠʪʘʪʝʣʝʡ, 

ʧʨʠʚʣʝʢʘʷ ʢ ʩʝʙʝ ʚʩʝʦʙʱʝʝ ʚʥʠʤʘʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʟʘʛʘʜʦʯʥʦʩʪʠ, 

ʨʦʩʢʦʰʠ ʠ ʵʢʟʦʪʠʯʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʤ, ʯʪʦ ʘʨʘʙʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʵʪʦʛʦ ʩʪʠʣʷ, ʩʦʭʨʘʥʠʣʘ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʧʦʜ ʞʝʩʪʢʠʤ ʚʣʠʷʥʠʝʤ ʪʨʘ-

ʜʠʮʠʡ. ʆʜʥʦʡ ʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʜʘʥʥʦʛʦ ʩʪʠʣʷ ʷʚʣʷʝʪʩʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʜʠʟʘʡʥʝ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ. 

ɸʨʘʙʩʢʘʷ ʢʘʣʣʠʛʨʘʬʠʷ, ʠʤʝʝʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʷ ʩ 7-ʛʦ 

ʚʝʢʘ, ʩ ʧʝʨʚʦʡ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʳ ʂʦʨʘʥʘ. ʂʘʣʣʠʛʨʘʬʠʷ ʧʦʣʫʯʠʣʘ ʦʩʦʙʦʝ ʨʘʟ-

ʚʠʪʠʝ ʠʤʝʥʥʦ ʚ ʠʩʣʘʤʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʷʚʣʷʷʩʴ ʩʨʝʜʩʪʚʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʜʦʥʝʩʝʥʠʷ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʩʣʘʥʠʷ, ʟʘʢʣʶʯʸʥʥʦʛʦ ʚ ʂʦʨʘʥʝ, ʧʫʪʸʤ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʪʝʥʘʭ 

ʟʜʘʥʠʡ ʠʣʠ ʚ ʠʥʪʝʨʴʝʨʝ. 

ʉʝʛʦʜʥʷ ʘʨʘʙʩʢʘʷ ʢʘʣʣʠʛʨʘʬʠʷ ʧʝʨʝʨʦʩʣʘ ʩʚʦʸ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʘʟʥʘʯʝ-

ʥʠʝ ʧʠʩʴʤʘ ʠ ʦʙʱʝʥʠʷ ʠ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʥʝ ʪʦʣʴʢʦ ʧʠʩʴʤʘ, ʥʦ ʠ ʘʨʘʙʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʠʦʙʨʝʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ [3]. ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʘʨʘʙʩʢʘʷ 

ʢʘʣʣʠʛʨʘʬʠʷ ʩʪʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʳʤ ʧʨʠʸʤʦʤ ʠ ʥʘʯʘʣʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʬʦʨʤʝ ʦʨʥʘʤʝʥʪʦʚ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʜʠʟʘʡʥʝ ʦʜʝʞʜʳ ʠ ʠʥ-

ʪʝʨʴʝʨʝ. 

ɸʨʘʙʩʢʦʝ ʧʠʩʴʤʦ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʝʡ ï ʠʭ ʙʦʣʝʝ ʩʪʘ. ʈʘʟ-

ʥʦʦʙʨʘʟʠʝ ʩʪʠʣʝʡ ʥʘʧʠʩʘʥʠʷ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʧʦʟʚʦʣʷʝʪ ʝʸ ʣʝʛʢʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʜʠʟʘʡʥʝ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ, ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩ ʯʝʪʢʠʤʠ ʬʦʨʤʘʤʠ, 

ʪʘʢ ʠ ʢʫʨʩʠʚʥʳʭ ʩ ʧʣʘʚʥʳʤʠ ʣʠʥʠʷʤʠ ʦʨʥʘʤʝʥʪʦʚ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚ-

ʥʳʭ ʩʪʠʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʠʟʘʡʥʝʨʘʤʠ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ ʵʪʦ ï ʂʫʬʠ, ʉʫʣʶʩ 

ʠ ɼʠʚʘʥʠ. 

ʂʫʬʠ (ʠʣʠ ʢʫʬʠʯʝʩʢʠʡ) ʦʜʠʥ ʠʟ ʩʪʘʨʝʡʰʠʭ ʘʨʘʙʩʢʠʭ ʩʪʠʣʝʡ ʢʘʣʣʠʛʨʘʬʠʠ, 

ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʫʛʣʦʚʘʪʦʩʪʴʶ ʠ ʢʚʘʜ-

ʨʘʪʥʦʩʪʴʶ. ɼʠʚʘʥʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʟʜʥʠʭ ʰʨʠʬʪʦʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʆʩʤʘʥʩʢʦʡ ʠʤʧʝʨʠʠ, ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʣʠʥʠʡ ʚʥʫʪʨʠ 

ʙʫʢʚ ʠ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʫʢʚ ʚʥʫʪʨʠ ʩʣʦʚ. ʕʪʦʪ ʩʪʠʣʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ ʠ ʠʩʢʫʩʩʪʚʝ ʠʟ-ʟʘ ʢʨʘʩʠʚʳʭ ʠʟʛʠʙʦʚ ʠ ʬʦʨʤ [3]. 

ʉʫʣʶʩ ʙʦʣʝʝ ʫʜʦʙʝʥ ʜʣʷ ʯʪʝʥʠʷ, ʝʛʦ ʠʟʦʛʥʫʪʳʝ ʩʠʤʚʦʣʳ ʛʘʨʤʦʥʠʯʥʳ ʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʤʥʦʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ [4]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʠʟʘʡʥʝ ʣʶʙʦʛʦ ʩʪʠʣʷ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʠ ʜʠʟʘʡʥʝ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʘʨ-

ʤʦʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʚʝ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦ: 

 ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʝʡ ʠ ʦʙʱʠʤ ʠʥʪʝʨʴʝʨʦʤ, 

 ʘ ʪʘʢ ʞʝ ʦʩʥʦʚʳ ʠ ʩʪʨʫʢʪʫʨʫ ʥʘʧʠʩʘʥʠʷ ʩʘʤʦʡ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ. 
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ʉʝʛʦʜʥʷ, ʚ ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʦʚ ʘʨʘʙʩʢʘʷ ʢʘʣʣʠʛʨʘʬʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʨʥʘʤʝʥʪʦʚ ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʩʪʝʥʳ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟ-

ʚʝʜʝʥʠʡ. ʗ ʞʝ ʩʯʠʪʘʶ, ʯʪʦ ʘʨʘʙʩʢʘʷ ʢʘʣʣʠʛʨʘʬʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠ-

ʟʘʡʥʝʨʦʤ, ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʜʠʟʘʡʥʘ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ, ʪʘʢʠʭ 

ʥʘʧʨʠʤʝʨ ʢʘʢ ʤʝʙʝʣʴ. 

ʇʨʠʤʝʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʚ ʜʠʟʘʡʥʝ ʧʨʝʜʤʝʪʦʚ 

ʠʥʪʝʨʴʝʨʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʟʜʘʥʥʳʝ ʤʥʦʶ ʤʦʜʝʣʠ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʏʘʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʬʦʨʤʣʝʥʠʠ 

ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ʉʫʣʶʩ. 

 

 
 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʯʘʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʝʤʦʚ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ʉʫʣʶʩ 

 

 
 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʥʘʩʪʦʣʴʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʝʤʦʚ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠ-

ʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ʂʫʬʠ 
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ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʥʘʩʪʦʣʴʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ, ʢʦʣʦʥʥʘ ʢʦʪʦʨʦ-

ʛʦ ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ʂʫʬʠ. 

 

 
 

ʈʠʩ. 3. ʄʦʜʝʣʴ ʪʫʤʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʝʤʦʚ 

ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ɼʠʚʘʥʠ 
 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʧʫʬʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠ-
ʛʨʘʬʠʠ ʚ ʩʪʠʣʝ ɼʠʚʘʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʰʠʨʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘ-
ʬʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʨʥʘʤʝʥʪʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʘʩʪʝʡ ʧʨʝʜʤʝ-
ʪʦʚ ʠʥʪʝʨʴʝʨʘ. ɸʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʵʩʪʝʪʠʢʝ ʘʨʘʙʩʢʦʡ ʢʘʣʣʠʛʨʘʬʠʠ, ʚʦ 
ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʜʝʣʠʷ ʧʨʠʚʥʦʩʠʪʩʷ ʵʪʥʠʯʝʩʢʠʡ ʢʦʣʦʨʠʪ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟ-
ʥʦʦʙʨʘʟʠʪʴ ʩʪʠʣʝʚʳʝ ʨʝʰʝʥʠʷ ʚ ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘ-
ʚʘʪʴ ʚ ʦʜʥʦʤ ʠʥʪʝʨʴʝʨʝ ʩʠʥʪʝʟ ʠʥʪʝʨʴʝʨʥʦʛʦ ʫʙʨʘʥʩʪʚʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʵʧʦʭ ʠ 
ʥʘʧʨʘʚʣʝʥʠʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉʦʟʦʥʦʚʘ ʅ.ɸ. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ 

ʉʦʟʦʥʦʚʘ ʅ.ɸ., ʩʪʫʜʝʥʪ, e-mail: sozonnataly.1294@inbox.ru 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ 

  

ɸʥʥʦʪʘʮʠʷ: ʊʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢ ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʛʫʪ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʩ ʧʦʤʦ-

ʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ 

ʧʦʜʛʦʪʦʚʠʪʴ ʢʦʤʧʝʪʝʥʪʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʠʭ 

ʙʫʜʫʱʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʈʝʘʣʠʟʘʮʠʶ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʊʆ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ ʦʙʫʯʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ 

ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʜʭʦʜʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʪʫʜʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʚʫʟʦʚ.  

ɿʘʜʘʯʝʡ ʚʫʟʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʯʝʥʠʝ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʤʦʪʠʚʠʨʦ-

ʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ, ʦʥʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝ-

ʥʠ, ʘ ʚʳʧʫʩʢʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʫ ʨʘʙʦʪʦʜʘʪʝʣʝʡ.  

ʏʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʧʨʠʯʠʥʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʤ 

ʦʙʫʯʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʫʟʝ. 

ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʜʘʯʫ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʢʦʤʧʝʪʝʥʪʥʳʭ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʚʫʟʘʭ ʈʦʩʩʠʠ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʚʳʙʦʨ ʩʚʦʝʡ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʘ ʚʳʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʜʠʩʮʠʧʣʠʥ, ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʦʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʧʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʩʬʦʨʤʠʨʫʶʪʩʷ ʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʥʫʞʜʘʪʴʩʷ ʠʭ ʙʫʜʫʱʠʝ ʨʘ-

ʙʦʪʦʜʘʪʝʣʠ. ɺ ʚʫʟʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʫʯʘʶ-

ʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʨʘʝʢʪʦ-

ʨʠʶ ʦʙʫʯʝʥʠʷ (ʀʊʆ). 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʪʦʛʜʘ, ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ 

ʦʧʳʪ ʚ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʂ ʪʘʢʠʤ ʩʪʨʘʥʘʤ, ʥʘʧʨʠʤʝʨ, ʦʪ-

ʥʦʩʷʪʩʷ ʉʐɸ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʵʪʦ ʦʙʲʷʩʥʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʠ ʜʘʥ-

ʥʳʭ ʩʪʨʘʥ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʤʠʨʝ ʠ ʫ ʥʠʭ ʥʝ ʚʦʟʥʠʢʘʝʪ 
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ʧʨʦʙʣʝʤ ʩ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ. ɸʥʘʣʠʟʠʨʫʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʀʊʆ ʩʪʫʜʝʥʪʦʚ: 

- ʧʦʤʦʱʴ, ʩʦʜʝʡʩʪʚʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʝʜʘʛʦʛʘ-

ʥʘʩʪʘʚʥʠʢʘ ʠ/ʠʣʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʊʆ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʳʙʦʨ ʧʨʝʜʤʝʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

- ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʀʊʆ, ʢʦʪʦʨʳʡ 
ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʪʦʜʘʪʝʣʶ ʠ ʠʥʪʝʨʝʩʫ-

ʶʱʠʭ ʩʘʤʠʭ ʩʪʫʜʝʥʪʦʚ; 

- ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʢʨʝʜʠʪʘʭ (ʙʘʣʣʘʭ), ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʧʣʦʤʘ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝ-

ʥʠʷ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʠ ʩʣʦʞʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʀʊʆ ʩʪʫʜʝʥʪʦʚ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʥʝʜʨʝʥʠʷ ʀʊʆ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʥ-

ʪʝʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦ-

ʪʦʜʘʪʝʣʝʡ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʚʫʟʦʚ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ï ʵʪʦ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʥʘʙʦʨ ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʤʦʣʦʜʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ɺ ʚʫʟʝ ʩʪʫʜʝʥʪʳ ʬʦʨʤʠ-

ʨʫʶʪ ʩʚʦʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʨʘʟʚʠʚʘʷʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʠ ʧʨʘʢʪʠʢʘʭ.  

ʇʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʝʜʝ-

ʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʆ), ʧʦ ʢʦ-

ʪʦʨʳʤ ʩʪʫʜʝʥʪʳ, ʦʙʫʯʘʷʩʴ ʚ ʚʫʟʝ, ʠʤʝʶʪ ʧʨʘʚʦ ʚʳʙʦʨʘ ʥʝʢʦʪʦʨʳʭ ʜʠʩʮʠʧʣʠʥ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʜʤʝʪʦʚ ʧʦ ʚʳʙʦʨʫ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʶʱʠʤʩʷ 

ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ. 

ʇʨʦʛʨʘʤʤʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ: 

, ʛʜʝ  ï ʜʠʩʮʠʧʣʠʥʳ,  ï ʧʨʘʢʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ,  ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ. 

ʏʘʩʪʴ ʜʠʩʮʠʧʣʠʥ ʠʟ ʙʣʦʢʘ 1 ʠ ʧʦʣʥʦʩʪʴʶ ʙʣʦʢ 2 ʦʪʥʦʩʷʪʩʷ ʢ ʚʘʨʠʘʪʠʚʥʦʡ 

ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʌɻʆʉ ɺʆ ʫʯʠʪʳʚʘʝʪ ʧʨʠʥʮʠʧ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʧʨʦʛʨʘʤʤʳ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʦʨʘ ʤʘʛʠʩʪʨʘ, ʯʪʦ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʫʞʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʙʳ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʙʣʦʢʘ 

ʠʟʫʯʘʝʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʛʠʩʪʨʘ, ʘ ʟʘʪʝʤ ʧʦʤʦʛʘʣʘ ʚ ʩʦʩʪʘʚʣʝʥʠʠ 

ʩʧʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢ ʞʝ ʧʨʦʛʨʘʤʤʫ ʩʘʤʦʧʦʜʛʦ-

ʪʦʚʢʠ [1, 2]. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʊʆ. 
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ʈʠʩʫʥʦʢ.  ʄʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʊʆ 



ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʜʠʩʮʠʧʣʠʥ ʩʪʫʜʝʥʪʦʤ, ʘ 

ʪʘʢ ʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʚʫʟʦʚ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʜʠʩʮʠʧʣʠʥ, ʧʨʠʚʥʝʩʝʥʠʝ ʣʠʯʥʳʭ ʩʤʳʩʣʦʚ ʚ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚʠʜʝʥʠʝ ʩʚʦʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ 

ʩʪʘʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʫ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʤʦʣʦʜʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʢʦʤʧʝʪʝʥʮʠʡ. 
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ʄʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʤʘʰʠʥʦʤʝʩʪ ʚ ʝʜʠʥʦʤ ʧʘʨ-

ʢʦʚʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 
ɸʥʥʦʪʘʮʠʷ: ʉ ʨʘʟʚʠʪʠʝʤ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩ 

ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʨʘʩʪʝʪ ʦʙʱʠʡ ʠʥʜʝʢʩ 

ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʦʡ 

ʩʝʪʠ: ʟʘʪʷʞʥʳʝ ʧʨʦʙʢʠ ʥʘ ʜʦʨʦʛʘʭ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʩʪ ʥʘ ʧʘʨʢʦʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʛʨʘʞʜʘʥ ʥʦʚʳʤʠ 

ʤʘʰʠʥʦʤʝʩʪʘʤʠ. ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʧʘʨʢʠʥʛʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʦ ʠ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʩʫʱʝʩʪʚʫʶ-

ʱʝʛʦ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʥʦʛʦʫʨʦʚ-

ʥʝʚʳʭ ʧʘʨʢʠʥʛʦʚ ʩ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʨʘʤʧʦʡ ʠ ʧʣʦʩʢʠʭ ʘʚʪʦʩʪʦʷʥʦʢ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʤʘʰʠʥʦʤʝʩʪ ʚ ʧʘʨʢʦʚʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʦʜʘ, ʢ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʞʝ ʦʪʥʦʩʷʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʘʨʢʠʥ-

ʛʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʡ, ʥʠʟʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʪʨʘʪʘ ʚʨʝ-

ʤʝʥʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʧʘʨʢʦʚʦʯʥʦʝ ʤʝʩʪʦ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʨʠʤʝʨʳ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʘʰʠʥʦʤʝʩʪ ʚ ʧʘʨʢʦʚʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ, ʗʧʦʥʠʠ ʠ 

ʩʪʨʘʥ ɽʚʨʦʧʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ.  

 

mailto:SIE92@yandex.com


140 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʢʦʚʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʘʨʢʦʚʢʠ, ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʭʝʤʘ, ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʩʠʪʫʘʮʠʷ  

 

ʀʥʜʝʢʩ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʚ 

ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ, ʢʘʢ ʚ ʥʦʚʦʡ, ʪʘʢ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʝʛʦ ʵʣʝʤʝʥʪʦʚ [1].  

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʜʦʙʘʚʣʝʥʠʷ ʩʪʦʷʥʦʯʥʳʭ ʤʝʩʪ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ, ʧʨʠʤʝʥʷʷ ʥʦ-

ʚʳʝ ʤʝʭʘʥʠʟʤʳ. ʇʦʜ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʣʦʩ-

ʢʦʩʪʥʳʭ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʨʘʤʧʦʚʳʭ ʘʚʪʦʩʪʦʷʥʦʢ. ʅʦ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʚʩʝ-

ʛʜʘ ʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʧʘʨʢʦʚʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢʠʭ ʘʚʪʦʩʪʦʷʥʦʢ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʥʝʚʦʟʤʦʞʥʦ.  

ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ, ʧʨʠʤʝʥʷʶʱʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʦʪʥʦʩʷʪʩʷ ʤʝʭʘʥʠ-

ʟʠʨʦʚʘʥʥʳʝ ʧʘʨʢʠʥʛʠ ʪʠʧʘ çʮʠʣʠʥʜʨè, çʙʘʰʥʷè, çʢʦʨʟʠʥʘè, çʢʦʨʦʙʢʘè, çʨʦʪʦʨè 

ʠ çʧʷʪʥʘʰʢʘè, ʢʦʪʦʨʳʝ ʧʝʨʝʜʚʠʛʘʶʪ ʤʘʰʠʥʫ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʨʘʟʤʝʱʘʷ 

ʝʛʦ ʚ ʩʚʦʙʦʜʥʳʭ ʷʯʝʡʢʘʭ. ʀʩʭʦʜʷ ʠʟ ʨʝʘʣʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʪʦʷʥʦʢ ʧʦʟ-

ʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʩʪʝʤʦʡ ʚʝʥ-

ʪʠʣʷʮʠʠ ʠ ʧʦʣʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʘʚʪʦʩʪʦʷʥʢʦʡ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʨʘʤʧʳ ʠʣʠ ʧʘʥʜʫʩʦʚ ʜʣʷ 

ʚʲʝʟʜʘ ʠ ʚʳʝʟʜʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʜʚʝʨʝʡ ʠ 

ʙʘʛʘʞʥʠʢʘ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʚʦʜʠʪʝʣʝʤ ʥʘ 

ʧʨʦʮʝʩʩ ʧʘʨʢʦʚʢʠ. 

ʅʦ ʧʦʜʙʦʨ ʧʘʨʢʦʚʢʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʝ ʪʠʧʘ, ʥʦ ʠ ʦʪ ʦʙʱʝʛʦ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʡ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ, ʩ ʫʯʝʪʦʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʪʦʷʥʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʚ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʚ: 

- ʚ ʟʦʥʝ ʦʙʲʝʢʪʦʚ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ (ʦʙʱʝ-

ʩʪʚʝʥʥʳʝ, ʩʧʦʨʪʠʚʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʚʦʢʟʘʣʳ, ʘʵʨʦ-

ʧʦʨʪʳ ʠ ʜʨ.); 

- ʚ ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʝʞʠʣʳʭ ʟʦʥʘʭ; 

- ʚ ʞʠʣʦʡ ʟʦʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ: ʨʘʡʦʥʥʳʝ, ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ, ʜʚʦʨʦʚʳʝ; 

- ʚ ʟʦʥʝ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʧʣʦʱʘʜʠ, ʫʣʠʮʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʟʚʷʟ-

ʢʠ, ʤʦʩʪʳ). 

ʇʦ ʨʘʟʤʝʱʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: 

- ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ; 

- ʧʨʠʩʪʨʦʝʥʥʳʝ; 

- ʚʩʪʨʦʝʥʥʳʝ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 

ʇʦ ʨʘʟʤʝʱʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʟʝʤʣʠ: 
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- ʥʘʜʟʝʤʥʳʝ; 

-  ʧʦʜʟʝʤʥʳʝ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ [3]. 

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʟʘʧʫʱʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʝʜʠʥʦʛʦ ʧʘʨʢʦʚʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʚʚʝ-

ʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʤʘʰʠʥʦʤʝʩʪ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ, ʟʘʤʝʪʥʦ 

ʫʣʫʯʰʘʶʱʠʤ ʩʠʪʫʘʮʠʶ, ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ çʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭè ʩʪʦʷʥʦʢ. 

ʗʨʢʠʡ ʧʨʠʤʝʨ ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʣʦʱʘʜʠ ʧʝʨʝʜ ʇʘʚʝʣʝʮʢʠʤ ʚʦʢʟʘʣʦʤ ʚ 

ʄʦʩʢʚʝ, ʢʦʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʟʦʥʫ ʩ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʚʷʟʦʯʥʳʤ ʫʟʣʦʤ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʘʨʭʠʪʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʛʨʫʟʢʘ ʇʘʚʝ-

ʣʝʮʢʦʡ ʧʣʦʱʘʜʠ ʠ ʦʢʨʝʩʪʥʳʭ ʫʣʠʮ ʦʪ ʧʨʦʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʪʦʢʦʚ. ʇʘʨʢʠʥʛ ʠʤʝʝʪ ʜʚʘ ʵʪʘʞʘ ʧʦʜʟʝʤʥʳʭ ʧʘʨʢʦʚʦʢ ʥʘ 1280 

ʤʘʰʠʥʦ-ʤʝʩʪ ʠ ʪʨʘʥʟʠʪʥʫʶ ʟʦʥʫ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʜʳʭʘ ʧʘʩʩʘʞʠʨʦʚ. 400 ʤʘʰʠʥʦ-ʤʝʩʪ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ 

ʧʝʨʝʭʚʘʪʳʚʘʶʱʘʷ ʧʘʨʢʦʚʢʘ ï ʤʘʰʠʥʫ ʦʩʪʘʚʣʷʝʰʴ ʙʝʩʧʣʘʪʥʦ, ʝʩʣʠ ʧʝʨʝʩʘʞʠʚʘ-

ʝʰʴʩʷ ʥʘ ʤʝʪʨʦ. 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʦʩʚʦʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʥʦʚʳʭ ʤʘʰʠʥʦʤʝʩʪ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʧʘʨʢʦʚʦʢ ʚ ʰʘʭʪʘʭ ʤʝʪʨʦ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʤʝʱʘʪʴ ʧʘʨʢʦʚʢʠ ʚ 

çʛʣʫʙʦʢʠʭ ʩʪʚʦʣʘʭè, ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦ. ʄʝʭʘʥʠʟʤ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʲʝʤʥʠʢʘ ʚ ʮʝʥʪʨʝ ʧʘʨʢʦʚʢʠ, ʘ ʧʦ ʙʦʢʘʤ ʩʪʦʷʥʦʯʥʳʝ 

ʤʝʩʪʘ. ɺʤʝʩʪʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʘʨʢʦʚʢʠ ʧʨʠʤʝʨʥʦ ʩʦʩʪʘʚʠʪ 90 ʤʘʰʠʥʦ-ʤʝʩʪ. ʋʯʠ-

ʪʳʚʘʷ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʚʪʦʩʪʦʷʥʢʠ ʢ ʤʝʪʨʦʧʦʣʠʪʝʥʫ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ. 

 ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ ʧʘʨʢʦʚʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʣʦʞʠʚ-

ʰʝʡʩʷ ʟʘʩʪʨʦʡʢʝ ʷʚʣʷʝʪʩʷ ʧʦʜʟʝʤʥʳʡ ʠʣʠ ʧʦʣʫʧʦʜʟʝʤʥʳʡ ʧʘʨʢʠʥʛ ʚʦ ʜʚʦʨʝ, ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ, ʜʝʪʩʢʠʭ, ʩʧʦʨʪʠʚʥʳʭ ʧʣʦʱʘʜʦʢ ʥʘ ʢʨʦʚʣʝ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʜʟʝʤʥʦ-ʥʘʜʟʝʤʥʦʛʦ ʛʘʨʘʞʘ ʥʘ ʄʳʪʠʱʠʥʩʢʦʡ 

ʫʣʠʮʝ ʚ ʄʦʩʢʚʝ ʠ ʧʘʨʢʠʥʛʘ ʧʦʜ ʜʚʦʨʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʂʨʘʩʥʦʷʨʩʢ-ʉʠʪʠ. ʅʘ ʢʨʳʰʝ ʨʘʩʧʦʣʦʞʝʥʳ ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʤʝʩʪʘ ʜʣʷ ʧʨʦʛʫ-

ʣʦʢ ʩ ʢʦʣʷʩʢʦʡ, ʟʦʥʘ ʦʪʜʳʭʘ ʠ ʧʣʦʱʘʜʢʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʵʧʠʟʦʜʠʯʝʩʢʦʝ ï ʨʘʟʛʨʫʟʢʘ ʤʝʙʝʣʠ, ʤʫʩʦʨʦʚʳʚʦʟ, ʩʢʦʨʘʷ ʧʦʤʦʱʴ, 

ʧʦʞʘʨʥʳʝ ʤʘʰʠʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʨʘʩʩʯʠʪʘʥʦ ʢʘʢ ʦʜʥʦ ʧʘʨʢʦ-

ʚʦʯʥʦʝ ʤʝʩʪʦ ʥʘ ʢʚʘʨʪʠʨʫ. ɻʦʩʪʝʚʘʷ ʞʝ ʩʪʦʷʥʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʫʣʠʮʝ ʧʦ ʧʝʨʠ-

ʤʝʪʨʫ ʢʚʘʨʪʘʣʘ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʝʛʦ ʥʘʜʟʝʤʥʦʛʦ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʧʘʨʢʠʥʛʘ 

ʟʘʥʠʤʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʧʘʨʢʠʥʛʠ. ɼʘʥʥʳʝ ʧʘʨʢʦʚʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟ-

ʤʝʱʘʶʪ ʨʷʜʦʤ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ɺʝʨʪʠʢʘʣʴʥʳʡ 15-ʷʨʫʩʥʳʡ çʧʝʥʘʣè ʚ ʄʦʩʢʚʝ ʥʘ ʫʣʠʮʝ ʂʣʠʤʘʰʢʠʥʘ ï 

ʨʝʜʢʠʡ ʧʨʠʤʝʨ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʘʨʢʦʚʢʠ, ʧʨʠʩʪʨʦʝʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʢ ʞʠʣʦʤʫ ʜʦʤʫ ʚ 2008 ʛʦʜʫ. ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʘʚʪʦʩʪʦʷʥʢʠ ʚʳ-
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ʧʦʣʥʝʥʦ ʢʘʢ ʧʨʠʩʪʨʦʝʥʥʳʝ ʢ ʪʦʨʮʫ ʟʜʘʥʠʷ, ʜʚʘ ʙʘʰʝʥʥʳʭ ʧʘʨʢʠʥʛʘ. ʍʨʘʥʝʥʠʝ 

ʤʘʰʠʥʳ ʚ ʘʚʪʦʩʪʦʷʥʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʬʠʢʩʘʮʠʝʡ ʠ ʚʳʜʘ-

ʯʝʡ. ʆʪ ʜʦʤʘ ʧʘʨʢʠʥʛ ʦʪʜʝʣʝʥ ʥʝʛʦʨʶʯʠʤ ʠʟʦʣʠʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʣʝʩʪ-

ʥʠʯʥʳʤʠ ʫʟʣʘʤʠ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʰʘʭʪʘʤʠ ʜʣʷ ʧʨʦʪʠʚʦʚʝʩʦʚ. 

ʉʪʦʷʥʢʘ ʦʙʦʨʫʜʦʚʘʥʘ ʧʦʚʦʨʦʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʚʲʝʟʜ ʠ ʚʳʝʟʜ ʠʟ 

ʩʪʦʷʥʢʠ ʙʝʟʦʧʘʩʥʳʤ ʠ ʫʜʦʙʥʳʤ.  

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʩʪʨʦʝʥʥʦʛʦ ʧʘʨʢʠʥʛʘ ʷʚʣʷʝʪʩʷ 14-ʷʨʫʩʥʘʷ ʤʝʭʘʥʠ-

ʟʠʨʦʚʘʥʥʘʷ ʧʘʨʢʦʚʢʘ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ. 144 ʤʘʰʠʥʳ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʥʘ 14 ʷʨʫʩʘʭ, ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʜʲʝʤʥʠʢʦʚ ʩʦ-

ʩʪʘʚʠʪ ʦʪ ʪʨʝʭ ʜʦ ʧʷʪʠ ʤʠʥʫʪ.  

ʊʘʢʞʝ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʚ 2010 ʛʦʜʫ ʚʚʝʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʡ ʧʘʨʢʠʥʛ ʥʘ 56 ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʩʪʨʦʝʥʥʳʡ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʟʜʘ-

ʥʠʶ, ʚʳʩʦʪʦʡ 36 ʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʢʘʩ ʚ ʚʠʜʝ ʵʪʘʞʝʨʢʠ ʩʦ ʩʧʝ-

ʮʠʘʣʴʥʳʤ ʧʦʜʲʝʤʥʳʤ ʠ ʧʦʚʦʨʦʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʥʠʟʫ. ɺʨʝʤʷ ʚʳʜʘʯʠ ʤʘʰʠ-

ʥʳ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʠʥʫʪʳ.  

ɺ 2014 ʛʦʜʫ ʚ ʂʘʟʘʥʠ ʚʦʟʣʝ ʦʬʠʩʥʦʛʦ ʟʜʘʥʠʷ ʧʦʩʪʨʦʝʥ ʨʦʪʦʨʥʳʡ ʧʘʨʢʠʥʛ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 10 ʤʘʰʠʥʦ-ʤʝʩʪ. ɼʘʥʥʳʡ ʪʠʧ ʧʘʨʢʠʥʛʘ ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʙʦʪʫ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ  40é+ 40 ÜC. ʇʘʨʢʠʥʛ ʩʧʦʩʦʙʝʥ ʨʘʟʤʝʩʪʠʪʴ ʘʚʪʦʤʦʙʠʣʠ 

ʤʘʩʩʦʡ ʜʦ 1 900 ʢʛ. ɺ ʊʫʣʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʧʘʨʢʠʥʛ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ 2013 

ʛʦʜʫ. ɼʚʘ ʢʦʨʧʫʩʘ ʚʤʝʱʘʶʪ 20 ʘʚʪʦʤʦʙʠʣʝʡ. ʕʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚʦʟʣʝ ʩʪʘʜʠʦʥʘ 

çɸʨʩʝʥʘʣè. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʘʨʢʠʥʛ ʦʙʦʨʫʜʦʚʘʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʚʦʨʦʪʘʤʠ 

ʠ ʣʝʛʢʠʤ ʫʢʨʳʪʠʝʤ. 

ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʚʩʪʨʦʝʥʥʦʡ ʧʘʨʢʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩ-

ʪʦʨʠʯʝʩʢʠ-ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʘʨʢʠʥʛ ʚʥʫʪʨʠ 

ʦʬʠʩʥʦʛʦ ʟʜʘʥʠʷ çɻʘʣʩ-ʊʘʫʵʨè ʚ ʄʦʩʢʚʝ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʙʘʰʝʥʥʳʭ ʧʘʨʢʠʥ-

ʛʦʚ. ʇʨʦʝʢʪ ʥʘʛʨʘʞʜʝʥ ʩʝʨʝʙʨʷʥʦʡ ʤʝʜʘʣʴʶ ʉʝʫʣʴʩʢʦʡ ʚʳʩʪʘʚʢʠ 2002 ʛʦʜʘ, ʜʠ-

ʧʣʦʤʘʤʠ ʄʦʩʢʦʚʩʢʦʡ ʚʳʩʪʘʚʢʠ çɻʘʨʘʞ ʠ ʧʘʨʢʠʥʛè 2003 ʛʦʜʘ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʠ çɺʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʍʍI ʚʝʢʘè 2004 ʛʦʜʘ, ʅʶʨʥ-

ʙʝʨʛʩʢʦʡ ʚʳʩʪʘʚʢʠ 2005 ʛʦʜʘ. 

ʈʘʩʩʤʦʪʨʝʚ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʥʝʣʴʟʷ ʥʝ 

ʦʩʪʘʚʠʪʴ ʠ ʙʝʟ ʚʥʠʤʘʥʠʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ.  

ʇʘʨʢʠʥʛ çFranklin Parkolʦhʘzè ʧʦʩʪʨʦʝʥ ʚ 2007 ʛʦʜʫ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʝ ʥʘʯʘʣʘ 20 ʚʝʢʘ ʥʘ ʫʟʝʥʴʢʦʡ ʫʣʠʮʝ Reʘltanoda ʚ ʮʝʥʪʨʝ ɹʫʜʘʧʝʰʪʘ. 

ʊʨʸʭʫʨʦʚʥʝʚʘʷ ʧʘʨʢʦʚʢʘ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʜʘʥʠʠ ʙʳʚʰʝʛʦ ʄʠʯʠʛʘʥʩʢʦʛʦ ʪʝʘʪʨʘ 

ʚ ɼʝʪʨʦʡʪʝ, ʬʘʩʘʜʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʭʨʘʥʝʥʘ, ʘ ʥʘ 5 ʵʪʘʞʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ. 

ʉʘʤ ʞʝ ʛʘʨʘʞ ʨʘʩʧʦʣʦʞʝʥ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʜʦʤʘ, ʫʭʦʜʷʱʝʡ ʚʛʣʫʙʴ 

ʢʚʘʨʪʘʣʘ. ɺʳʩʦʪʘ ʷʨʫʩʦʚ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘ-

ʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʟʜʘʥʠʠ ʫʜʘʣʦʩʴ ʨʘʟʤʝʩʪʠʪʴ 11 ʥʘʟʝʤʥʳʭ 

ʫʨʦʚʥʝʡ (ʠ ʝʱʝ 2 ʫʨʦʚʥʷ ï ʧʦʜʟʝʤʥʳʝ). ɺʩʝʛʦ ʚ ʧʘʨʢʠʥʛʝ 200 ʤʘʰʠʥʦ-ʤʝʩʪ. 

ɺ ɽʚʨʦʧʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʧʘʨʢʠʥʛʦʚ ʠ ʜʦʨʦʛ ʚ 

ʧʦʜʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʠ ʚ ʥʦʚʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. 
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ʇʦʜʟʝʤʥʳʝ ʧʘʨʢʦʚʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ, ʪʘʢ ʢʘʢ ʥʘʟʝʤʥʳʭ 

ʧʘʨʢʦʚʦʢ ʤʘʣʦ ʠ ʫʣʠʮʳ ʫʟʢʠʝ. ʇʨʠ ʚʲʝʟʜʝ ʚ ʧʘʨʢʠʥʛ ʚʩʝʛʜʘ ʝʩʪʴ ʵʣʝʢʪʨʦʥʥʦʝ 

ʪʘʙʣʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʣʠʯʠʠ ʤʝʩʪ.  

ɺ ʗʧʦʥʠʠ, ʚ ʩʪʨʘʥʝ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʦʥʝʥʠʝ ʠʤʝʶʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʘʨʢʠʥʛʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʢ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʣʠʙʦ ʜʚʫʫʨʦʚʥʝʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʢʨʳʪʦʛʦ ʠʣʠ ʟʘʢʨʳʪʦʛʦ 

ʪʠʧʘ, ʪʘʢ ʠ ʚʩʪʨʘʠʚʘʝʤʳʝ ʠ ʧʨʠʩʪʨʘʠʚʘʝʤʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʫʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘ ʚʲʝʟʜʝ ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʪʷʱʠʡʩʷ ʜʠʩʢ ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʤʘʰʠʥʳ ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʧʘʨʢʠʥʛʘʭ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʩʣʝʜʠʪ ʟʘ ʧʦʨʷʜʢʦʤ 

ʦʧʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʤʦʛʘʝʪ ʧʨʠʧʘʨʢʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʳʭ ʛʦʨʦ-

ʜʘʭ, ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʱʫʪʠʤʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʦʪʩʫʪʩʪʚʠʷ ʧʘʨʢʦʚʦʢ ʚʦ 

ʚʩʝʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ï ʦʪ ʮʝʥʪʨʘʣʴʥʳʭ ʜʦ ʦʢʨʘʠʥʥʳʭ [2]. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʦʜʥʦ ʠʟ ʫʩʧʝʰʥʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʜʥʘ-

ʢʦ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʘʚʪʦʩʪʦʷʥʢʠ ʜʦʣʞʝʥ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʧʦʜʨʦʙʥʳʡ 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ, ʤʝʩʪʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʧʘʨʢʦʚʦʯʥʘʷ ʧʨʦ-

ʙʣʝʤʘ. 
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ʢʦʥʜʝʥʩʘʪʦʨ, ʣʠʪʠʡ-ʠʦʥʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ. 

 

ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʯʘʩʪʦ ʚʩʪʨʝʪʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʠʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ: ʨʘʜʠʦʩʪʘʥʮʠʠ, ʠʤʧʫʣʴʩʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʨʝʞʠʤʘʤʠ 

ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, ʢʚʘʜʨʦʢʦʧʪʝʨʳ ï ʚʟʣʝʪ ʠ ʧʦʩʘʜʢʘ, ʘʚʪʦʤʦʙʠʣʠ ï ʧʫʩʢ ʠ 

ʰʪʘʪʥʘʷ ʨʘʙʦʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʢʢʫʤʫʣʷʪʦʨʥʳʤ ʙʘ-

ʪʘʨʝʷʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʢ ʥʘʛʨʫʟʢʠ ʚ ʧʠʢʦʚʦʡ ʟʦʥʝ ʧʦʪʨʝʙʣʝ-

ʥʠ̫. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʢʢʫʤʫʣʷʪʦʨʳ ʨʘʩʩʯʠʪʘʥʳ ʣʠʰʴ ʥʘ ʩʨʝʜʥʶʶ ʥʘʛʨʫʟʢʫ, ʘ ʧʨʠ 

ʧʦʪʨʝʙʣʝʥʠʠ ʪʦʢʘ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢ-

ʣʦʚ ʟʘʨʷʜ-ʨʘʟʨʷʜ. ʊʘʢʞʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʪʦʢʝ ʩʥʠʞʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʩʘʤʦʡ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʷʜʘ ʣʠʪʠʡ-ʠʦʥʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ [1] 
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ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʢʘʢ ʤʝʥʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠ ʝʤʢʦʩʪʴ ʣʠʪʠʡ-ʠʦʥʥʦʡ ʘʢ-

ʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʦʢʘ ʨʘʟʨʷʜʘ. ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʤʠ-

ʥʠʤʘʣʴʥʦʤ ʪʦʢʝ ʥʘʛʨʫʟʢʠ ʨʘʚʥʦʤ 460ʤɸ (ʢʨʘʩʥʳʡ ʛʨʘʬʠʢ) ʝʤʢʦʩʪʴ, ʧʦʣʫʯʘʝʤʘʷ 

ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ, ʙʘʪʘʨʝʠ ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

2300 ʤɸ*ʯ, ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ 3,5 ɺ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʦʢ 

ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 4600ʤɸ (ʢʦʨʠʯʥʝʚʳʡ ʛʨʘʬʠʢ), ʝʤ-

ʢʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʜʦ 2070 ʤɸ*ʯ, ʧʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʝ, ʩʥʠʤʘʝʤʦʝ ʩ ʘʢʢʫʤʫʣʷʪʦ-

ʨʘ, ʨʝʟʢʦ ʧʘʜʘʝʪ ʥʠʞʝ 3,5ɺ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʣʶʯʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʥʠʞʥʝʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʘʢʞʝ ʧʨʠ ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʪʦʢʘ 

ʨʘʟʨʷʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʪʠʡ-

ʠʦʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʘʨʢʠ ER34615M.  

 

 
 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ER34615M ʦʪ ʪʦʢʘ ʨʘʟʨʷʜʘ  

ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ [2] 

 

ʕʪʦʪ ʘʢʢʫʤʫʣʷʪʦʨ ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʦʣʞʝʥ ʩʦʭʨʘ-

ʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ  55Áʉ ʜʦ +85Áʉ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʟʘʤʝʪʥʦ, ʯʪʦ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʦʨʘʥʞʝʚʳʡ ʛʨʘʬʠʢ) ʠ ʧʦʚʳʰʝʥʠʠ ʪʦʢʘ ʨʘʟʨʷʜʘ 

ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʥʠʞʘʝʪʩʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦ-

ʨʦʝ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ: ʥʘʢʦʧʣʝʥʠʝ ʟʘʨʷʜʘ, ʦʪʜʘʯʘ ʚʳʩʦʢʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʩʠʣʳ ʪʦʢʘ ʙʝʟ ʧʦʪʝʨʠ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʭʨʘʥʝʥʠʝ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʊʘʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʚ ʪʘʙʣ. 1.  
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ [3] 

ʊʠʧ ʥʘʢʦʧʠʪʝʣʷ ɸʢʢʫʤʫʣʷʪʦʨʳ ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ 

ʇʦʢʘʟʘʪʝʣʠ ʂʠʩʣʦʪʥʳʝ ʑʝʣʦʯʥʳʝ 
ʃʠʪʠʡ-

ʠʦʥʥʳʝ 
ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʋʜ. ʵʥʝʨʛʠʷ, ɺʪ*ʯ/ʢʛ 20é40 15é80 80é220 2é10 

ʋʜ.ʤʦʱʥʦʩʪʴ, ɺʪ/ʢʛ 100é300 500é1300 800é3000 1200é1500 

ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ 100é400 300é2000 300é500 1000000 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, Áʉ 
-20é+40 -50é+85 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1 ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢ-

ʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ ʵʥʝʨʛʠʠ, ʢʨʦʤʝ ʪʦʛʦ ʠʭ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʞʝ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ 

ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʴ ʤʛʥʦʚʝʥʥʦ ʦʪʜʘʚʘʪʴ ʟʘʧʘʩʝʥʥʫʶ ʵʥʝʨʛʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ-

ʟʘʤʝʥʠʤʳʤ ʩʚʦʡʩʪʚʦʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʠʤʧʫʣʴʩʥʦʡ ʥʘʛʨʫʟʢʦʡ.  

ʅʦ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠʤʝʶʪ ʩʣʠʰʢʦʤ ʤʘʣʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʥʝʨ-

ʛʠʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʩʥʦʚʥʦʡ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʛʠʙʨʠʜ-

ʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ ʦʩʥʦʚʝ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʪʠʡ-ʠʦʥʥʘʷ ʙʘʪʘʨʝʷ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 3. 

 

 
 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʛʠʙʨʠʜʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ ʦʩʥʦʚʝ  

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 
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ɸʢʢʫʤʫʣʷʪʦʨ (ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ) 3 ï ʩʙʦʨʢʘ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫ-

ʣʷʪʦʨʦʚ ʦʙʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 16,8ɺ, ʠ ʤʦʜʫʣʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 8 ʩʦʝʜʠʥʝʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ 5 ʠ ʧʝʨʚʳʡ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ 6, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʠʭ ʩʦʧʨʷʞʝʥʠʷ. ʅʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ 5 ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʘ-

ʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. ɸ ʠʤʝʥʥʦ, ʚ ʥʘʯʘʣʝ ʟʘʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘ, ʢʦʛʜʘ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʤ ʨʘʚʥʦ ʥʫʣʶ, ʦʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʘʷ ʮʝʧʴ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʪʦʢ ʙʫʜʝʪ ʠʤʝʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʟʥʘ-

ʯʝʥʠʝ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʧʝʨʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʥʘʧʨʷʞʝʥʠʷ 7. 

ʈʘʙʦʪʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʠʩʭʦʜ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʷʜ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ 3 ʠ ʟʘʨʷʜ ʤʦʜʫʣʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 8 ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʟʘʨʷʜʘ 5. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʦʜʫʣʝ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 8 

10,35 ɺ, ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ 5 ʦʪʢʣʶʯʘʝʪʩʷ, ʠ ʧʨʠ ʵʪʦʤ 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʥʘʧʨʷʞʝʥʠʷ 7 ʧʦʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ 

ʚʢʣʶʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ 6. ʂʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʙʣʦʢʝ 

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʦʩʪʠʛʥʝʪ 15 ɺ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʥʘʧʨʷʞʝʥʠʷ 7 ʦʪʢʣʶʯʘʝʪ ʧʝʨʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ. ɿʘʨʷʜʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʟʘʨʷʞʘʝʪ ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ 3 ʜʦ ʥʘʧʨʷʞʝʥʠʷ 16,8 ɺ. 

ʇʨʠ ʨʘʟʨʷʜʝ ʤʦʜʫʣʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 8 ʥʠʞʝ 14,5 ɺ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʥʘʧʨʷʞʝʥʠʷ 7 ʩʥʦʚʘ ʚʢʣʶʯʘʝʪ ʧʝʨʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʥʘʧʨʷʞʝʥʠʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 3.  

ʊʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʥʘ ʚʳʭʦʜʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ 9. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʳ ʠ ʩʥʷʪʠʷ ʜʘʥ-

ʥʳʭ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʰʪʘʪʥʦʡ ʘʢʢʫ-

ʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʠ ʛʠʙʨʠʜʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʤʧʫʣʴʩʥʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʧʝʨʠʦʜ ʥʘʛʨʫʟʢʠ 

ʨʘʚʥʷʝʪʩʷ 1 ʤʠʥʫʪʝ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 30 ʩʝʢʫʥʜ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ 40 

ʆʤ, ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʳʭ 30 ʩʝʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ 7,3 ʆʤ. ʀʩʧʳʪʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 20Áʉ, ʤʠʥʫʩ 20Áʉ ʠ ʤʠʥʫʩ 40Áʉ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2. ɼʘʥʥʳʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʰʪʘʪʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʘʢʢʫʤʫ-

ʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʦʪ ʰʪʘʪʥʦʡ ʘʢ-

ʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʤʠʥʫʪ 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʦʪ ʛʠʙʨʠʜʥʦʡ ʘʢ-

ʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʤʠʥʫʪ 

20Áʉ 256 263 

ʄʠʥʫʩ 20Áʉ 12 40 

ʄʠʥʫʩ 40Áʉ 1 4 

 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 20Áʉ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʫʚʝʣʠʯʠʣʘʩʴ ʣʠʰʴ ʥʘ 2,7%, ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 230-300 %. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 
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ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ 

ʙʘʪʘʨʝʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʛʠʙʨʠʜʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʰʪʘʪʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ 

ʩ ʠʤʧʫʣʴʩʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘ-

ʙʦʪʳ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʄʝʜʣʝʥʥʳʡ ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʫ-

ʣʝʡ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ ʚʠʜʝ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʦʙʫʩʣʦʚʣʝʥ ʠʭ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʡ ʵʥʝʨ-

ʛʠʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʫʜʝʰʝʚʣʝʥʠʶ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʕʢʦʥʦʤʠʷ ʩʪʦʠʤʦʩʪʠ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʦʜʥʦʵʪʘʞʥʳʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʟʜʘʥʠʡ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʢʘʨʢʘʩʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʟʜʘʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʨ-

ʢʘʩʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʢʘʨʢʘʩ, ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʡ ʢʘʨʢʘʩ, ʩʤʝʰʘʥʥʳʡ ʢʘʨʢʘʩ, ʤʥʦʛʦʧʨʦʣʝʪʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʟʜʘʥʠʷ. 

 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ï ʵʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʀʭ 

ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʧʫʩʢ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʘʞʜʘʥʩʢʠʤʠ ʦʩʣʦʞʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

http://2a3a.ru/li-ion/
http://www.eemb.com/Download/Primary-Battery/Li-SOCI2-Battery/High-Power-Type/ER34615M.pdf
http://www.eemb.com/Download/Primary-Battery/Li-SOCI2-Battery/High-Power-Type/ER34615M.pdf
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 ʨʘʟʤʝʱʝʥʠʝʤ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʪʷʞʸʣʦʛʦ ʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʘʟʥʘʯʝʥʠʝ ʙʦʣʴʰʦʡ ʰʠʨʠʥʳ ʠ ʚʳʩʦʪʳ ʧʨʦʣʸʪʦʚ; 

 ʥʘʣʠʯʠʝ ʦʧʦʨʥʳʭ ʤʦʩʪʦʚʳʭ ʠʣʠ ʧʦʜʚʝʩʥʳʭ ʢʨʘʥʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ 

ʥʘ ʢʘʨʢʘʩ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʠʝ, ʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʙʳʩʪʨʦ ʤʝʥʷʶʪʩʷ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʛʠʙʢʦʝ ʚʥʫʪʨʝʥʥʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʢʘʟʯʠʢʫ ʩʪʘʣʦ ʚʘʞʥʦ ʟʥʘʪʴ, ʥʘ ʩʢʦʣʴʢʦ ʦʥ ʤʦʛ ʙʳ 

ʩʵʢʦʥʦʤʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʦʩʪʨʦʡʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʳʙʨʘʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʭʝʤʫ. 

ʉ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʝʥʥʳʭ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʟʜʘʥʠʷʤ ʠ ʩʦ-

ʦʨʫʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ, ʤʦʞʥʦ ʫʟʥʘʪʴ, ʢʘʢʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʧʦ ʤʘʪʝ-

ʨʠʘʣʫ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʊʠʧʳ ʢʘʨʢʘʩʦʚ ʧʦ ʤʘʪʝʨʠʘʣʫ 

ʮʝʣʴʥʦ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ 

ʮʝʣʴʥʦ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʩʤʝʰʘʥʥʳʡ 

 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʣʦʥʥʳ 

+ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʪʨʦ-

ʧʠʣʴʥʳʝ ʠ ʧʦʜʩʪʨʦʧʠʣʴ-

ʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʪʘʣʴʥʳʝ 

ʢʦʣʦʥʥʳ 

+ 

ʩʪʘʣʴʥʳʝ 

ʩʪʨʦʧʠʣʴʥʳʝ ʠ 

ʧʦʜʩʪʨʦʧʠʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʂʦʣʦʥʥʳ 

+ 

ʩʪʘʣʴʥʳʝ 

ʩʪʨʦʧʠʣʴʥʳʝ ʠ 

ʧʦʜʩʪʨʦʧʠʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

 

  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ ʨʘʩʩʤʦʪʨʠʤ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʢʘʨʢʘʩʦʚ ʧʦ ʤʘʪʝʨʠʘʣʫ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʘʨʢʘʩʦʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- ʚʳʩʦʢʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʩʪʴ; 

- ʚʳʩʦʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ; 

- ʚʳʩʦʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ; 

- ʤʘʣʘʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ; 

- ʥʝʙʦʣʴʰʦʡ ʫʭʦʜ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʵʢʦʥʦʤʠʷ ʧʦ ʤʝʪʘʣʣʫ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ: 

- ʙʦʣʴʰʘʷ ʤʘʩʩʘ; 

- ʩʣʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʞʝʩʪʢʦʛʦ ʩʪʳʢʘ ʢʦʣʦʥʥʳ ʠ ʨʠʛʝʣʷ; 

- ʫʩʪʨʦʡʩʪʚʦ ʨʘʤʳ ʪʦʣʴʢʦ ʩ ʰʘʨʥʠʨʥʳʤʠ ʫʟʣʘʤʠ ʠ ʨʘʤʳ ʩ ʞʝʩʪʢʠʤʠ ʫʟ-
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ʣʘʤʠ ʥʝ ʚʦʟʤʦʞʥʳ; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʙʦʨʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʣʦʥʥʳ 18 ʤ; 

- ʦʛʨʘʥʠʯʝʥʥʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʨʘʥʘ ʜʦ 50 ʪ; 

- ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʧʦʨʥʳʭ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ (ʪʦʣʴʢʦ ʛʨʫʧʧ 
ʨʝʞʠʤ ʨʘʙʦʪʳ 1ʂ-6ʂ); 

- ʫʩʪʘʥʦʚʢʘ ʦʧʦʨʥʳʭ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ ʪʦʣʴʢʦ ʚ 1 ʷʨʫʩ; 

- ʧʣʦʭʦ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʚʠʙʨʘʮʠʦʥʥʦʡ ʠ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʠ; 

- ʧʝʨʝʢʨʳʚʘʝʪ ʧʨʦʣʝʪʳ ʰʠʨʠʥʦʡ ʜʦ 30 ʤ (ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʰʠʨʠʥʘ 
ʧʨʦʣʝʪʦʚ 12, 18 ʠ 24 ʤ, ʠ ʨʝʞʝ ï 30 ʤ). 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʪʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʠʭ ʢʣʘʩʩʦʚ ʙʝʪʦʥʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʧʨʷʞʝʥʥʦʡ ʘʨʤʘʪʫʨʦʡ ʩʥʠʞʘʝʪ ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ ʠ ʨʘʩʭʦʜʘ ʩʪʘʣʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʮʝʣʴʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʨʢʘʩʦʚ: 

- ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʰʠʨʠʥʘ ʧʨʦʣʝʪʘ L0 ï ʜʦ 36 ʤ ʚ ʧʣʦʩʢʦʩʪʥʦʤ ʨʝʰʝ-

ʥʠʠ; 

- ʚʳʩʦʪʘ ʧʨʦʣʝʪʘ H0 ï ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ; 

- ʰʘʛ ʢʦʣʦʥʥ B0 ï ʜʦ 24 ʤ; 

- ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʧʦʨʥʳʭ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ ï ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ; 

- ʢʨʘʥʳ ʤʦʛʫʪ ʙʳʪʴ 2-3 ʫʨʦʚʥʝʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʣʶʙʳʝ ʫʟʣʳ ʩʦʝʜʠʥʝʥʠʡ (ʰʘʨʥʠʨʥʳʝ, ʞʝʩʪ-

ʢʠʝ); 

- ʚʦʟʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦ ʨʘʤ,  ʢʘʢ ʩ ʰʘʨʥʠʨʥʳʤʠ, ʪʘʢ ʠ ʞʝʩʪʢʠʤʠ ʫʟʣʘ-

ʤʠ. 

- ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ; 

- ʚʳʩʦʢʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʣʶʙʳʝ ʨʘʡʦʥʳ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʟʜʘʥʠʡ ʢʦʤʧʣʝʢʪʥʦʡ ʧʦʩʪʘʚʢʠ; 

- ʤʘʣʘʷ ʤʘʩʩʘ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʥʠʟʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʭʦʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ 

ʢʦʨʨʦʟʠʠ; 

- ʩʣʦʞʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ; 

- ʩʤʝʰʘʥʥʳʡ ʢʘʨʢʘʩ (ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ). 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɹʦʣʴʰʠʝ ʧʨʦʣʝʪʳ (L0 Ó 30 ʤ) ʧʨʠ H0 Ò 18 ʤ, ʧʨʠ ʦʧʦʨʥʳʭ ʤʦʩʪʦʚʳʭ ʢʨʘʥʘʭ 

ʛʨʫʧʧ 1ʂ-6ʂ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ʇʨʠ ʧʦʜʚʝʩʥʦʤ ʧʦʜʲʸʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ Q Ó 5 ʪʦʥʥ ʠ H0 Ò 18 ʤ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʫʨʦʚʥʝ 

ʧʦʢʨʳʪʠʷ t Ó 100 Áʉ, ʢʦʛʜʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʪʨʦʧʠʣʴʥʳʝ ʠ ʧʦʜʩʪʨʦʧʠʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʥʩʪʨʫʢʮʠʶ ʩʪʘʚʠʪʴ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ [2]. 

ʇʝʨʝʯʠʩʣʠʚ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʥ-
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ʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ, ʚʳʧʦʣʥʠʤ ʨʘʩʯʝʪ ʥʘ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ 1-ʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ 

1ʤ
2
 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2. ʊʠʧʳ ʢʘʨʢʘʩʦʚ ʦʜʥʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʡ 

ʢʘʨʢʘʩ ʩ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʤʠ ʧʣʠʪʘʤʠ 

ʧʦʢʨʳʪʠʷ 

ʉʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʩ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ 

ʧʣʠʪʘʤʠ ʧʦʢʨʳʪʠʷ 

ʉʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʩʦ 

ʩʪʘʣʴʥʳʤ ʰʪʘʤʧʦ-

ʚʘʥʥʳʤ ʥʘʩʪʠʣʦʤ 

ʧʦʢʨʳʪʠʷ 

ʄʘʩʩʘ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʢʛ 

520,0 372,8 82,7 

ʈʘʩʭʦʜ ʩʪʘʣʠ, ʢʛ 50,6 69,5 68,5 

ʊʨʫʜʦʝʤʢʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʯʝʣ-ʯ 

3,09 2,69 2,03 

ʉʪʦʠʤʦʩʪʴ, % 100 96 71,8 

 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʩʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʩʦ ʩʪʘʣʴʥʳʤ ʰʪʘʤʧʦʚʘʥʥʳʤ ʥʘʩʪʠʣʦʤ 

ʧʦʢʨʳʪʠʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ʅʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʜʦʣʞʥʘ ʦʙʫʩʣʘʚʣʠʚʘʪʴʩʷ ʫʩʣʦʚʠʷʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʘ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ.   

ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʭʝʤʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʥʘʟʥʘʯʝ-

ʥʠʷ ʟʜʘʥʠʷ, ʦʩʚʝʱʝʥʠʝ, ʘʵʨʘʮʠʷ, ʨʘʟʤʝʨʳ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʥʘʢʣʦʥʘ ʢʨʳʰʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʢʨʦʚʣʠ, ʥʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʨʝʙʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ʚʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʙʫʜʫʪ ʫʯʪʝʥʳ, ʚʳʙʠʨʘʝʪʩʷ ʦʢʦʥʯʘ-

ʪʝʣʴʥʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ [3]. 

ʆʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʟʘʷʚʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦ-

ʵʪʘʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʠ ʤʦʥʪʘʞʝ, ʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʦʙʲʝʤʥʦ ï ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. 
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ʌɻɹʆʋ ɺʆ ʀʞɻʊʋ ʠʤ. ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘ 

 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè 

ʥʘ ʦʩʥʦʚʝ ʨʝʡʪʠʥʛʘ ʬʠʣʠʘʣʦʚ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ; ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè; ʧʦʩʪʨʦʝʥʳ 

ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʧʦʢʘ-

ʟʘʪʝʣʠ ʛʝʥʝʨʘʮʠʠ), ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʚ ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʫʩʪʘʥʦʚʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʨʝʡʪʠʥʛ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʬʝʨʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʦ ʙʦʣʴ-

ʠhʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ʦʩʪʘʝʪʩʷ ʥʝʨʝʥʪʘʙʝʣʴʥʦʡ. ʆʧʣʘʪʘ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ ʞʠʪʝʣʷʤʠ ʥʝ ʧʝʨʝʢʨʳʚʘʝʪ ʠ 10-15 % ʨʝʘʣʴʥʳʭ ʟʘʪʨʘʪ. ʋʩʣʦʚʠʷ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [1]. 

 ʈʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʪʦʧʣʝʥʠʝ 1 ʢʚ. ʤ ʚʪʨʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʅʦʨ-

ʚʝʛʠʠ ʠ ʥʘ ʩʝʚʝʨʝ ʂʘʥʘʜʳ. ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ï ʟʘ ʩʯʝʪ ʧʦʪʝʨʴ ï ʚʳʰʝ ʚ ʜʚʘ ʨʘʟʘ [2]. 

ʉʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʦʪʨʘʩʣʠ ʧʨʝʚʳʰʘʶʪ 2,5 ʪʨʣʥ. ʨʫʙ., ʯʪʦ ʩʦ-

ʩʪʘʚʣʷʝʪ ʪʨʝʪʴ ʩʪʦʠʤʦʩʪʠ ʚʩʝʭ ʬʦʥʜʦʚ ʩʪʨʘʥʳ. ɺ ʦʪʨʘʩʣʠ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 34 ʪʳ-

ʩʷʯ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʦʣʦ 2,5 ʤʣʥ. ʯʝʣʦʚʝʢ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʥʘʩʝʣʝʥʠʶ ʩʪʨʘʥʳ ʦʢʦʣʦ 30 ʚʠʜʦʚ ʫʩʣʫʛ ɾʂʍ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʚ 2015 ʛʦʜʫ ʜʦ-

ʩʪʠʛ 5 ʪʨʣʥ. ʨʫʙʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8% ɺɺʇ. ɺ ʙʶʜʞʝʪʘʭ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʨʘʩʭʦʜʳ ʥʘ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ (ʦʪ 30% ʜʦ 40% ʠ ʙʦʣʝʝ), ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʤʦʥʪ ʪʝʧʣʦʚʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ, ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɻʦʨʦʜʩʢʦʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʠ ʜʦʨʦʛʘʷ ʩʠʩʪʝʤʘ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘ-

ʪʝʞʝʡ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 60-75 % .  

ʆʩʥʦʚʥʳʝ ʬʦʥʜʳ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʝʪʰʘʶʪ (ʠʭ ʠʟʥʦʩ ʧʨʝʚʳ-

ʰʘʝʪ 60%). ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʩʸ ʯʘʱʝ ʧʨʦʠʩʭʦʜʷʪ ʦʪʢʣʶʯʝʥʠʷ ʦʪʦʧʣʝʥʠʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʨʫʛʠʭ ɾʂʋ, ʩʥʠʞʘʝʪʩʷ ʠʭ ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʸʞ-

ʥʦʩʪʴ. ʀʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 5-7%. ʊʝʧʣʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʝ ʠ ʜʨʫʛʦʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʟʥʦʰʝʥʦ ʥʘ 57%, ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʳʝ ʩʝʪʠ ʥʘ 63%, ʘ ʞʠʣ. ʬʦʥʜ ï ʥʘ 49%. ʂ ʪʦʤʫ ʞʝ ʩʣʠʰʢʦʤ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʩʪʘʚʰʠʝʩʷ ʚ ʥʘʩʣʝʜʩʪʚʦ ʦʪ ʩʦʚʝʪʩʢʠʭ ʚʨʝʤʝʥ. 

ʀʟʥʦʩ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʝʛʦʜʥʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʜʦʩʪʠʛʘʝʪ 70-80%. ʉʨʦʢ ʩʣʫʞʙʳ ʦʢʦʣʦ 30% ʦʩʥʦʚ-
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ʥʳʭ ʬʦʥʜʦʚ ɾʂʍ ʧʨʝʚʦʩʭʦʜʠʪ ʥʦʨʤʘʪʠʚʥʳʝ, ʩʨʝʜʠ ʥʠʭ ʙʦʣʝʝ 34% ʢʦʪʣʦʚ, 32% 

ʩʦʩʫʜʦʚ ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʠ 28% ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʘʨʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʚʳʩʣʫʞʠʚʰʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʜʦʩʪʠʛʣʦ 32,7%, ʘ ʚʦʜʦ-

ʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ï 43,9%. ʇʦʪʝʨʠ ʚʦʜʳ, ʵʥʝʨʛʠʠ ʠ ʨʝʩʫʨʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʧʨʠʯʠʥ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20-40%, ʢʦʪʦʨʳʝ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʧʣʘʯʠʚʘʶʪ ʧʦʪʨʝʙʠʪʝʣʠ. 

ʈʘʩʭʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʥʘ 25-30 ʧʨʦʮʝʥʪʦʚ, ʘ ʠʥʦʛʜʘ ʠ ʜʦ 50 ʧʨʦʮʝʥʪʦʚ ʚʳʰʝ, ʯʝʤ ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ. ʇʦʪʝʨʠ ʨʝʩʫʨʩʦʚ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ 3-4 

ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʟʘʚʳʰʝʥʥʳʭ ʪʘʨʠʬʘʭ ʥʘ ʫʩʣʫ-

ʛʠ ɾʂʍ. 

ʈʦʩʪ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʜʦʣʠ ʨʘʩʭʦʜʦʚ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʥʘ ʦʧʣʘʪʫ ʫʩʣʫʛ ʩʠ-

ʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ï 7%-15%, ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ. ɺ ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʪʸʞ ʟʘ ʫʩʣʫʛʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 60% ʩʦʚʦʢʫʧʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʜʦʭʦʜʘ [3]. 

ʇʨʦʙʣʝʤʳ ɾʂʍ ʤʛʥʦʚʝʥʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʥʘʩʝʣʝʥʠʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʜʘʥʥʦʡ ʩʬʝʨʳ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʩʝʛʦʜʥʷ ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʙʘʥʢʨʦʪʩʪʚʘ. ʀʟʣʦʞʝʥ-

ʥʳʝ ʚʳʰʝ ʩʚʝʜʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ. 

ʂʨʫʧʥʝʡʰʝʡ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʥʦʡ ʢʦʤʧʘʥʠʝʡ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʬʝʨʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʇɸʆ çʊ ʇʣʶʩè. ɻʨʫʧʧʝ çʊ 

ʇʣʶʩè ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʝʝ 7% ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʈʦʩ-

ʩʠʠ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʨʫʧʧʳ çʊ ʇʣʶʩè: ʛʝʥʝʨʘʮʠʷ, ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʝ, ʨʦʟʥʠʯʥʘʷ ʧʨʦʜʘʞʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʧʣʠʚʘ ʠ ʦʧʪʦ-

ʚʘʷ ʧʨʦʜʘʞʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ; ʵʥʝʨʛʦ-

ʩʙʝʨʝʞʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɻʨʫʧʧʘ çʊ ʇʣʶʩè ʦʙʲʝʜʠʥʷʝʪ 61 ʵʣʝʢʪʨʦʩʪʘʥʮʠʶ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 54 ʊʕʎ, 4 

ɻʈʕʉ, 2 ɻʕʉ ʠ 1 ʉʕʉ. ʆʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʩʪʘʥʮʠʡ 

çʊ ʇʣʶʩè  ʙʦʣʝʝ 15,5 ɻɺʪ, ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ  ʙʦʣʝʝ 55 000 ɻʢʘʣ/ʯʘʩ. ʇʨʦ-

ʪʷʞʝʥʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ɻʨʫʧʧʳ çʊ ʇʣʶʩè  ʙʦʣʝʝ 17 500 ʢʠʣʦʤʝʪʨʦʚ. ʏʠʩ-

ʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ɻʨʫʧʧʳ çʊ ʇʣʶʩè ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50 000 ʯʝʣʦʚʝʢ. ɺ 

ʩʦʩʪʘʚ ʇɸʆ çʊ ʇʣʶʩè ʚʭʦʜʷʪ 15 ʬʠʣʠʘʣʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʋʜ-

ʤʫʨʪʩʢʠʡ ʬʠʣʠʘʣ. ɺ ʩʦʩʪʘʚ ʬʠʣʠʘʣʘ ʚʭʦʜʠʪ 3 ʩʪʘʥʮʠʠ: ʀʞʝʚʩʢʠʝ ʊʕʎ-1, ʊʕʎ-

2, ʉʘʨʘʧʫʣʴʩʢʘʷ ʊʕʎ, ʘ ʪʘʢʞʝ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè [4]. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪ-

ʥʦʰʝʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʂʉè, ʘ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè. 

ʎʝʣʴ: ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʡʪʠʥʛʘ ʬʠʣʠʘʣʦʚ ʇɸʆ çʊ ʇʣʶʩè ʚʳʷʚʠʪʴ ʬʘʢ-

ʪʦʨʳ, ʦʢʘʟʘʚʰʠʝ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʆʆʆ çʋʜʤʫʨʪ-

ʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè ʟʘ 2015 ʛʦʜ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɿʘʜʘʯʠ:  

1. ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ çʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴè ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

2. ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʆʆʆ çʋʂʉè; 

3. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʋʜʤʫʨʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʇɸʆ 
çʊ ʇʣʶʩè; 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʪʨʦʝʥʥʳʝ ʛʨʘʬʠʢʠ. ʇʨʝʜʣʦʞʠʪʴ ʩʧʦʩʦʙʳ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʆʆʆ çʋʂʉè. 

ʉʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʫ [5], ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ï ʵʪʦ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʠʤʝʶʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʙʥʦʚʣʝʥʠʶ) 

ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʠ ʩʧʦʩʦʙʥʦʝ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʝʤʫ ʦʩʚʘʠʚʘʪʴ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ ʟʘʢʦʥʦʤʝʨʥʦʝ ʯʠʩʣʦ ʠʟʜʝʣʠʡ, ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʳʭ ʨʳʥʢʦʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʞʠʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

(ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʥʦʚʣʝʥʠʶ). 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʦʙʦʯʥʳʭ ʠ ʢʦʩʚʝʥʥʳʭ) ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʟʘʪʨʘʯʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ: ʪʨʫʜʦʚʳʤʠ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʧʨʠʨʦʜʥʳʤʠ, ʩ ʦʩʥʦʚʥʳʤʠ ʬʦʥʜʘʤʠ ʠ 

ʜʨ. [6]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [7] ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʚʩʝ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʚʝ ʛʨʫʧʧʳ: ʧʦʟʠ-

ʪʠʚʥʳʝ ʠ ʥʝʛʘʪʠʚʥʳʝ. ʊʘʢʞʝ ʬʘʢʪʦʨʳ ʜʝʣʷʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ. ɺʥʫʪ-

ʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʥʘʩʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ, ʫʯʝʪʘ, 

ʘʥʘʣʠʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʨʝʟʝʨʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʭ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠ-

ʥʠʪʴ ʚ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʩʚʷʟʘʥʥʳʝ ʩ ʣʠʯʥʦʩʪʴʶ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʝʛʦ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʷʪʴ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʧʨʝʜʧʨʠʷʪʠʷ; ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʪʨʫʜʘ, ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʝʤ; ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʪʨʘʩʣʠ; ʩ ʢʘʯʝʩʪʚʦʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ, ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʠʟ-

ʜʝʨʞʢʘʤʠ ʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʦʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʲʶʥʢʪʫʨʳ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʤʠ-

ʨʦʚʦʛʦ ʨʳʥʢʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʚ ʢʦʣʝʙʘʥʠʠ ʮʝʥ; ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʚ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ; ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʣʷʮʠ-

ʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; c ʧʦʣʠʪʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʩʥʦʚʥʦʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳè 

 ʧʦʢʫʧʢʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʨʝʘʣʠʟʘʮʠʷ ʝʝ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ 

ʚʠʜʝ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʉ 2013 ʛʦʜʘ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʧʣʦ-

ʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʢʦʪʝʣʴʥʳʭ, ʧʝʨʝʜʘʥʥʳʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʪ ɻʂʊʉ. ɻʣʘʚʥʘʷ ʟʘ-

ʜʘʯʘ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʨʘʟʚʠʪʠʝ 

ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʘʥʠʷ ʫʧʨʘʚʣʷʝʪ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳ-
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ʤʠ ʩʝʪʷʤʠ ʚ 2 ʛʦʨʦʜʘʭ ʨʝʩʧʫʙʣʠʢʠ ï ʚ ʀʞʝʚʩʢʝ ʠ ʉʘʨʘʧʫʣʝ. ɺ ʩʦʩʪʘʚʝ ʘʨʝʥʜʫʝ-

ʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʀʞʝʚʩʢʝ: 1 089 ʢʤ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʩʝʪʝʡ (ʚ ʦʜʥʦʪʨʫʙʥʦʤ 

ʠʩʯʠʩʣʝʥʠʠ), 226 ʢʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʝʪʝʡ (ʚ ʦʜʥʦʪʨʫʙʥʦʤ ʠʩʯʠʩʣʝʥʠʠ), 138 

ʎʊʇ (ʮʝʥʪʨʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʫʥʢʪ), 41 ʀʊʇ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ 

ʧʫʥʢʪ), 86 ɹɻɺʉ (ʙʦʡʣʝʨ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ), 11 ʊʅʉ (ʪʝʧʣʦʚʘʷ ʥʘʩʦʩʥʘʷ 

ʩʪʘʥʮʠʷ), 26 ʢʦʪʝʣʴʥʳʭ. ɺ ʩʦʩʪʘʚʝ ʘʨʝʥʜʫʝʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʉʘʨʘʧʫʣʝ: 138 ʢʤ 

ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʩʝʪʝʡ (ʚ ʦʜʥʦʪʨʫʙʥʦʤ ʠʩʯʠʩʣʝʥʠʠ), 46 ʢʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʩʝʪʝʡ (ʚ ʦʜʥʦʪʨʫʙʥʦʤ ʠʩʯʠʩʣʝʥʠʠ), 29 ʎʊʇ, 1 ʀʊʇ [8]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʆʆ çʋʂʉè ʠʩʧʦʣʴʟʫʝʤ ʨʝʡʪʠʥʛ ʋʜ-

ʤʫʨʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʇɸʆ çʊ ʇʣʶʩè. 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʆʆʆ 

çʋʂʉè: 

- ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʨʘʮʠʠ); 

- ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ; 

- ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʂ ʧʦʢʘʟʘʪʝʣʷʤ ʛʝʥʝʨʘʮʠʠ ʦʪʥʦʩʷʪʩʷ: ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʦʩʪʘʚʢʝ ʤʦʱʥʦʩʪʠ 

(ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʣʠʷʝʪ ʥʘ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʚ ʨʘʟʤʝʨʝ 13%), ʚʳʨʘʙʦʪʢʘ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʚ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʤ ʮʠʢʣʝ ʮʝʥʦʧʨʠʥʠʤʘʶʱʝʛʦ ʜʠʘʧʘʟʦʥʘ (5%), ʨʘʩ-

ʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (12%), ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʧʨʷʤʦʡ ʩʝʪʝʚʦʡ ʚʦʜʳ (5%), ʧʦʪʝʨʠ ʧʘʨʘ ʠ ʢʦʥʜʝʥʩʘʪʘ (5%).  

ʂ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʦʪʥʦʩʷʪʩʷ: ʧʦʪʝʨʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʚʣʠ-

ʷʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ï 15%), ʧʦʜʧʠʪʢʘ ʪʝʧʣʦʚʦʡ ʩʝʪʠ (5%), ʨʘʩ-

ʭʦʜ ʩʝʪʝʚʦʡ ʚʦʜʳ (10%), ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʪʥʦʡ ʩʝʪʝʚʦʡ ʚʦʜʳ (10%). 

ʂ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ ʬʠʣʠʘʣʘ 

(ʚʣʠʷʶʪ ʥʘ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʚ ʨʘʟʤʝʨʝ 15%) ʠ ʧʨʠʨʦʩʪ ʘʢʪʠʚʦʚ (5%) (ʪʘʙʣʠʮʘ). 

 
ʊʘʙʣʠʮʘ. ʈʝʡʪʠʥʛ ʋʜʤʫʨʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʟʘ 2015 ʛʦʜ 

 
ʄʝʩʷʮ 

  

ʄʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʧʦ ʚʠʜʫ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʢʘʟʘʪʝʣʠ 
ʛʝʥʝʨʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʠ 
ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ 

ʢɻʦʥʦʤʠʯʝʩʢʠʝ  
ʧʦʢʘʟʘʪʝʣʠ 

ʷʥʚʘʨʴ 5 11 1 

ʬʝʚʨʘʣʴ 7 10 4 

ʤʘʨʪ 7 4 2 

ʘʧʨʝʣʴ 10 8 6 

ʤʘʡ 11 10 5 

ʠʶʥʴ 8 15 8 

ʠʶʣʴ 1 15 11 

ʘʚʛʫʩʪ 3 12 9 

ʩʝʥʪʷʙʨʴ 3 12 12 

ʦʢʪʷʙʨʴ 1 10 14 

ʥʦʷʙʨʴ 4 15 6 

ʜʝʢʘʙʨʴ 2 5 11 
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ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ (ʨʠʩ. 2), ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʤʝʩʪʘ ʨʝʡʪʠʥʛʘ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ 

ʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʨʘʮʠʠ; ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʠʣʠʩʴ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʛʦʜʘ) ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ; ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʤʝʩʪʘ ʨʝʡʪʠʥʛʘ ʟʘʥʠʤʘʝʪ ʬʠ-

ʣʠʘʣ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʥʦ ʥʘ ʢʦʥʝʮ ʛʦʜʘ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʧʨʦ-

ʪʠʚ, ʫʣʫʯʰʠʣʩʷ.  

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʙʦʪʳ ʆʆʆ 

çʋʂʉè, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ: 

- ʉʪʨʝʤʠʪʴʩʷ ʢ ʩʥʠʞʝʥʠʶ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ. ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʧʣʦ-

ʚʳʭ ʧʦʪʝʨʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ (ʙʦʣʝʝ 10%) [9], ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

- ʉʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ,   
ʧʨʠʤʝʥʷʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ [10]. 

- ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʚʦʜʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʧʨʠʤʝʥʠʪʴ ʙʣʦʢʠʨʦʚʦʯʥʳʝ ʪʨʘʩʩʳ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʪʨʫʙ. 

- ʇʨʠʤʝʥʠʪʴ ʥʦʚʳʝ ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʪʝʧ-

ʣʦʚʳʭ ʧʦʪʝʨʴ ʠ ʫʪʝʯʝʢ ʩʝʪʝʚʦʡ ʚʦʜʳ. 

- ɺʥʝʜʨʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

- ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
ʢ ʩʥʠʞʝʥʠʶ ʪʘʨʠʬʦʚ ʥʘ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʫʩʪʘʥʦʚʠʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʝʪʝʚʳʤʠ ʥʘʩʦʩʘʤʠ. 

- ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʪʨʫʙ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʠʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ. 

- ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡʥʳʭ ʨʝʤʦʥʪʦʚ (ʩ ʦʪʢʣʶʯʝʥʠʝʤ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ), ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʩʦʩʪʦʷʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ɺʳʚʦʜʳ: ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ; ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʂʉè; ʧʦʩʪʨʦʝʥʳ 

ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʨʘʮʠʠ), ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʫʩʪʘʥʦʚʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʧʦ-

ʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʋʜʤʫʨʪʩʢʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳè. 
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ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 
 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʙʨʝʥʜʠʥʛʘ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʘ ʥʘ ʧʨʠʤʝʨʝ ʙʨʝʥ-

ʜʦʚ Apple ʠ Samsung 

 
ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʨʦʣʠ ʙʨʝʥʜʠʥʛʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʨʢʝ-

ʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦ-

ʥʷʪʠʷ çʙʨʝʥʜʠʥʛè. ʆʧʨʝʜʝʣʝʥʘ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ, ʚʳʷʚʣʝʥʦ ʝʛʦ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʨʝʥʜʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʙʨʝʥʜʠʥʛʘ. ʇʨʦʠʟʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʙʨʝʥʜʠʥʛʘ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤ-

ʧʘʥʠʡ Apple ʠ Samsung. ʈʘʩʢʨʳʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʙʨʝʥʜʘ ʜʣʷ ʵʢʦʥʦʤʠʠ 

ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ. ɺʳʷʚʣʝʥʦ, ʢʘʢ ʫʩʧʝʰʥʳʡ ʙʨʝʥʜ ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥʳ ʪʦʚʘ-

ʨʦʚ, ʠ ʯʪʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʵʪʠʭ ʪʦʚʘʨʦʚ ʥʘ ʫʨʦʚʝʥʴ ʢʣʘʩʩʘ 

ʧʨʝʤʠʫʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʨʝʥʜʠʥʛ, ʟʥʘʯʝʥʠʝ ʙʨʝʥʜʠʥʛʘ, ʩʪʨʫʢʪʫʨʘ, ʵʪʘʧʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʟʦʙʠʣʠʷ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʷ 

ʢʦʥʢʫʨʝʥʮʠʠ ʢʦʤʧʘʥʠʡ, ʙʨʝʥʜʠʥʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ʉʪʨʝʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦʜʘʚʮʦʚ ʧʨʠʚʣʝʯʴ ʢ ʩʚʦʠʤ ʪʦʚʘʨʘʤ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʦʢʫʧʘʪʝ-

ʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʦ ʬʘʢʪ ʧʨʠʤʝʥʝʥʠʷ ʙʨʝʥʜʠʥʛʘ ʚ ʢʦʤʧʘʥʠʷʭ. 

ɹʨʝʥʜʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, 

ʤʠʩʩʠʶ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʩʪʠʣʴ, ʮʝʥʥʦʩʪʴ, ʜʝʚʠʟ ʠ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ ʙʨʝʥʜʘ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ [1]. 

ʀʥʦʝ ʧʦʥʷʪʠʝ ʙʨʝʥʜʠʥʛʘ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʣʘʥʦʤʝʨʥʦʝ ʩʦʟʜʘʥʠʝ 

ʧʦʧʫʣʷʨʥʦʛʦ ʙʨʝʥʜʘ, ʚʥʝʜʨʝʥʠʝ ʤʘʨʦʯʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʣʠʪʠʢʝ ʢʦʤʧʘʥʠʠ. 

ɹʨʝʥʜʠʥʛ ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʜʦʣʛʦ-

ʩʨʦʯʥʦʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʪʦʚʘʨʫ [2]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʙʨʝʥʜʠʥʛʘ ï ʧʦʜʜʝʨʞʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʙʨʝʥʜʘ, ʢʦʪʦʨʳʡ 

ʟʥʘʶʪ ʠ ʤʦʛʫʪ ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʠʭ ʤʘʨʦʢ ʧʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʘʤ ʙʦʣʝʝ 60 % 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʘʥʥʦʡ ʪʦʚʘʨʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʪʦʚʘʨʥʦʛʦ ʠʟʦʙʠʣʠʷ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʢʦʥʢʫ-

ʨʝʥʮʠʠ, ʙʨʝʥʜʠʥʛ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʦʨʛʘʥʠʟʘʮʠʠ [1].  

ʉʠʣʴʥʳʡ ʙʨʝʥʜ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʨʝʥʜ, ʢʦʪʦʨʳʡ ʧʦʢʫʧʘʝʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʵʪʦʪ ʙʨʝʥʜ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʣʫʯʰʝ, ʯʝʤ ʢʘʢʠʝ-ʣʠʙʦ ʜʨʫʛʠʝ ʙʨʝʥʜʳ ʠʣʠ ʧʨʦʜʫʢʪʳ. ʅʘʧʨʠʤʝʨ, ʙʨʝʥʜ 

Apple ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʦʨʦʛʠʭ, ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʠ ʩʘʤʳʭ ʞʝʣʘʝʤʳʭ ʙʨʝʥʜʦʚ 

ʤʠʨʘ ï ʩʝʡʯʘʩ ʩʪʦʠʪ ʦʢʦʣʦ 118 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. 

 

     ʉʪʨʫʢʪʫʨʘ ʙʨʝʥʜʘ 

ʈʝʘʣʴʥʘʷ                                                                                    ʉʢʨʳʪʘʷ 

 ʥʘʟʚʘʥʠʝ ʪʦʚʘʨʘ                                                                   ï ʥʦʫ-ʭʘʫ 

 ʫʧʘʢʦʚʢʘ 

 ʮʝʥʘ 

 ʨʝʢʣʘʤʘ  

 ʦʙʨʘʟ ʪʦʚʘʨʘ 

 

ɹʨʝʥʜʠʥʛ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʙʨʝʥʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʠʜʞʘ ʙʨʝʥʜʘ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ, ʢʦʪʦʨʦʝ ʟʘʡʤʝʪ ʥʦʚʳʡ ʙʨʝʥʜ 
ʥʘ ʨʳʥʢʝ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ.  

2. ʅʝʡʤʠʥʛ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʨʘʙʦʪʢʫ ʠʜʝʠ ʠ ʥʘʟʚʘʥʠʷ ʥʦʚʦʡ ʤʘʨʢʠ ʠ 
ʩʣʝʜʫʝʪ ʟʘ ʚʳʨʘʙʦʪʢʦʡ ʙʠʟʥʝʩ ʩʪʨʘʪʝʛʠʠ ʬʠʨʤʳ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʘʥʘʣʠ-

ʟʦʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ.  

3. ʉʣʦʛʘʥ ï ʢʨʘʪʢʘʷ ʠ ʣʘʢʦʥʠʯʥʘʷ ʬʨʘʟʘ, ʢʦʪʦʨʘʷ ʜʦʧʦʣʥʷʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʧʦ-

ʥʠʤʘʥʠʝ ʥʘʟʚʘʥʠʷ ʙʨʝʥʜʘ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʥʠʤ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ.  

4. ʃʦʛʦʪʠʧ ï ʵʪʦ çʣʠʮʦ ʙʨʝʥʜʘè, ʛʣʘʚʥʳʡ ʵʣʝʤʝʥʪ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ, ʦʨʠʛʠ-

ʥʘʣʴʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʥʠ ʙʨʝʥʜʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ.  

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʵʪʘʧʦʚ ʥʘ ʧʨʠʤʝʨʝ ʪʘʢʠʭ ʙʨʵʥʜʦʚ, ʢʘʢ Apple ʠ 

Samsung, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʠʤ ʚ ʪʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʨʝʥʜʦʚ Apple ʠ Samsung 

ʅʘʟʚʘʥʠʝ 

ʵʪʘʧʘ 

Apple Samsung 

ʇʦʟʠʮʠʦ-

ʥʠʨʦʚʘʥʠʝ 

ʆʩʥʦʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ï çʵʣʠʪʘè, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʙʨʝʥʜ ʢʘʢ ʢʨʠʪʝʨʠʡ ʧʨʝʚʦʩʭʦʜ-

ʩʪʚʘ ʠ ʟʥʘʯʠʤʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ 

ʇʦʪʨʝʙʠʪʝʣʷʤʠ ʷʚ-

ʣʷʶʪʩʷ ʢʘʢ ʣʶʜʠ 

ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʪʘʢ 

ʠ ʢʣʘʩʩʘ ʧʨʝʤʠʫʤ 

 

 

ʅʝʡʤʠʥʛ ʂʦʤʧʘʥʠʶ Apple ʪʘʢ ʥʘʟʚʘʣʠ, ʯʪʦʙʳ ʙʳʪʴ 

ʚʳʰʝ ʚʩʝʭ ʚ ʩʧʠʩʢʘʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʢʦʤʧʘʥʠʡ. 

ʇʦ ʣʝʛʝʥʜʝ, ʥʘʟʚʘʥʠʝ Apple ʩʪʘʣʦ ʠʪʦʛʦʤ ʙʝʟ-

ʨʝʟʫʣʴʪʘʪʥʦʛʦ ʩʧʦʨʘ ʦ ʚʳʙʦʨʝ ʠʤʝʥʠ ʜʣʷ ʢʦʤ-

ʧʘʥʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʉʪʠʚʦʤ ɼʞʦʙʩʦʤ: ʫʩʪʘʚ ʦʪ 

ʤʥʦʛʦʜʥʝʚʥʳʭ ʜʝʙʘʪʦʚ ʦʥ ʟʘʷʚʠʣ, ʯʪʦ ʥʘʟʦʚʝʪ 

ʢʦʤʧʘʥʠʶ çʷʙʣʦʢʦʤè, ʝʩʣʠ ʢ çʯʘʩʫ ʍè ʥʝ ʙʫ-

ʜʝʪ ʥʘʡʜʝʥ ʢʦʤʧʨʦʤʠʩʩʥʳʡ ʚʘʨʠʘʥʪ, ð ʠ 

ʩʜʝʨʞʘʣ ʩʚʦʝ ʦʙʝʱʘʥʠʝ. 

Samsung ʧʝʨʝʚʦʜʠʪ-

ʩʷ ʢʘʢ çʪʨʠ ʟʚʝʟʜʳè 

ʚ ʯʝʩʪʴ ʪʨʝʭ ʩʳʥʦ-

ʚʝʡ ʩʦʟʜʘʥʠʷ ʢʦʤ-

ʧʘʥʠʷ, ʘ ʪʘʢʞʝ ʯʪʦ-

ʙ  rʦʥʘ ʩʪʘʣʘ ʙʦʣʴ-

ʰʦʡ, ʩʠʣʴʥʦʡ ʠ 

ʚʝʯʥʦʡ, ʢʘʢ ʟʚʸʟʜʳ 

ʥʘ ʥʝʙʝ 

ʉʣʦʛʘʥ çɼʫʤʘʡ ʠʥʘʯʝè çɺʢʣʶʯʠ ʙʫʜʫʱʝʝè 

ʃʦʛʦʪʠʧ ʅʘʜʢʫʰʝʥʥʦʝ ʷʙʣʦʢʦ ʅʘʜʧʠʩʴ SAMSUG 

ʙʝʣʳʤʠ ʙʫʢʚʘʤʠ ʥʘ 

ʬʦʥʝ ʩʠʥʝʛʦ 

ʥʘʢʣʦʥʥʦʛʦ ʦʚʘʣʘ 

  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ Apple ʢʘʢ 

ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʛʦ ʙʨʝʥʜʘ ʧʨʝʚʦʩʭʦʜʠʪ Samsung ʧʦ ʪʘʢʠʤ ʢʨʠʪʝʨʠʷʤ ʢʘʢ ʧʦʟʠ-

ʮʠʦʥʠʨʦʚʘʥʠʝ, ʥʝʡʤʠʥʛ ʠ ʣʦʛʦʪʠʧ.  

ɼʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡ ʧʨʦʜʫʢʪ ʢʘʢ ʵʣʠʪʥʳʡ, ʯʪʦʙʳ ʧʦʢʫʧʘ-

ʪʝʣʴ ʧʦʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʦʩʦʙʝʥʥʳʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Samsung ʧʨʦʠʟʚʦʜʠʪ ʧʨʦ-

ʜʫʢʮʠʶ ʜʣʷ ʚʩʝʭ. ʊʘʢʞʝ ʥʘʟʚʘʥʠʝ Apple, ʥʘʯʠʥʘʷʩʴ ʩ ʧʝʨʚʦʡ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʢʦʤʧʘʥʠʡ ʚ ʩʘʤʦʤ ʚʝʨʭʫ, ʘ ʝʛʦ ʢʦʥʢʫʨʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚ ʢʦʥʮʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʣʦʛʦʪʠʧ ʢʦʤʧʘʥʠʠ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʠ 

ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ. 

ʂʦʤʧʘʥʠʷ Apple ʧʨʦʜʘʝʪ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʠ ʧʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʦʡ ʮʝʥʝ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʧʦʥʠʤʘʝʪ, ʢʘ-

ʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʢʫʧʢʘ ʪʦʚʘʨʦʚ ʢʣʘʩʩʘ ʧʨʝʤʠʫʤ.  

ʆʙʝ ʢʦʤʧʘʥʠʠ, ʞʝʣʘʷ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʙʨʝʥʜ, ʪʨʘʪʷʪ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʨʝʢʣʘʤʫ. ʇʨʠ ʵʪʦʤ ʨʝʢʣʘʤʘ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʘʥʠʠ Apple ʚʩʝʛʜʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʠ ʪʨʘʪʠʪ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʩʨʝʜʩʪʚ, ʯʝʤ ʢʦʤʧʘʥʠʷ Samsung. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ Apple ï ʨʘʩʢʨʫʯʝʥʥʳʡ ʙʨʝʥʜ. ʉʘʤʦ ʥʘʟʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

ʫʞʝ ʷʚʣʷʝʪʩʷ ʨʝʢʣʘʤʦʡ, ʢʘʢ ʠ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʣʦʛʦʪʠʧ. ʆʯʝʥʴ ʤʥʦʛʠʝ ʦʙʩʫʞ-

ʜʘʶʪ ʧʨʦʜʫʢʮʠʶ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʛʦʚʦʨʷʪ ʦ ʪʦʤ ʢʘʢʦʡ ʦʥ ʧʣʦʭʦʡ ʠʣʠ ʢʘʢʦʡ 

ʭʦʨʦʰʠʡ, ʛʥʝʪʩʷ ʦʥ ʠʣʠ ʥʝ ʛʥʝʪʩʷ, ʦʙʩʫʞʜʘʶʪ ʧʦʣʠʪʠʢʫ ʢʦʤʧʘʥʠʠ. ɼʘʞʝ ʨʝʢʣʘ-

ʤʘ ʝʝ ʧʨʷʤʦʛʦ ʢʦʥʢʫʨʝʥʪʘ Samsung ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʝʝ 

ʧʨʦʜʫʢʮʠʶ. 

ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʣʴʟʝ ʙʨʝʥʜʠʥʛʘ ʜʣʷ ʢʦʤʧʘʥʠʠ. ʍʦʨʦʰʠʡ ʙʨʝʥʜʠʥʛ 
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ʵʢʦʥʦʤʠʪ ʜʝʥʴʛʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʝʝ ʧʨʦʜʫʢʮʠʠ ʣʫʯʰʝ ʟʘʧʦʤʠʥʘʪʴʩʷ. ʆʙ 

ʵʪʦʤ ʛʦʚʦʨʷʪ ʦʛʨʦʤʥʳʝ ʟʘʪʨʘʪʳ ʢʦʤʧʘʥʠʠ Samsung ʥʘ ʨʝʢʣʘʤʫ ʧʨʠ ʪʦʤ, ʯʪʦ 

ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʩʤʘʨʪʬʦʥʦʚ ʢʦʤʧʘʥʠʠ Samsung ʚ 3 ʢʚʘʨʪʘʣʝ 2016 ʛ. ʩʦʩʪʘ-

ʚʠʣʘ 4,6 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ, ʘ ʢʦʤʧʘʥʠʠ Apple ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ï 8,2 ʤʣʨʜ. ʜʦʣʣʘ-

ʨʦʚ, ʯʪʦ ʥʘ 44 % ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʢʫʨʝʥʪʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʚʠʪʳʡ 

ʙʨʝʥʜ ʧʨʦʜʫʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ, ʢʘʢ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ 

ʧʨʦʜʘʞ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʥʘ ʨʝʢʣʘʤʫ. ʇʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ Apple 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʫʩʘ ʠ ʨʝʧʫʪʘʮʠʠ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ ʤʥʦʛʦ ʠ ʯʘʩʪʦ, ʧʦʢʫʧʘʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʫʶ ʚʝʨʩʠʶ ʧʨʦ-

ʜʫʢʮʠʠ ʜʘʥʥʦʛʦ ʙʨʝʥʜʘ. 

  
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʇʦʩʪʨʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʨʝʥʜʦʚ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]. 

 URL:http://economy-lib.com/postroenie-i-razvitie-brendov-tovarov-massovogo-

potrebleniya#2 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.11.2016). 

2. ɿʘʧʠʩʢʠ ʤʘʨʢʝʪʦʣʦʛʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

URL:http://www.marketch.ru/marketing_dictionary/marketing_terms_b/branding/?sph

rase_id=386134 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.11.2016). 

 

 

 

 
ʊʨʦʥʠʥʘ ɽ.ɸ., ʀʚʰʠʥʘ ʃ.ʀ. ʀʩʪʦʨʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ 

ʊʨʦʥʠʥʘ ɽ.ɸ., ʩʪʫʜʝʥʪ, e-mail: katy.tea@yandex.ru; 

ʀʚʰʠʥʘ ʃ.ʀ., ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʀʩʪʦʨʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ 
 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʵʧʦʭʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʩ ɼʨʝʚʥʝʛʦ ʤʠʨʘ ʜʦ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ (ʩʦʚʨʝʤʝʥʥʳʡ 

ʤʠʨ). ɺʳʷʚʣʝʥ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɸʥʘʣʠʟʠʨʫʶ ʜʠʥʘʤʠʢʫ ʠʭ ʨʘʟʚʠʪʠʷ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩ-

ʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʢʘʞʜʦʡ ʵʧʦʭʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ 

ʨʘʟʚʠʪʠʷ, ʘʥʘʣʠʟ, ʤʥʦʛʦʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

 

ʈʘʟʚʠʪʠʝ ʛʦʨʦʜʦʚ, ʧʦʩʝʣʢʦʚ ʠ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʬʠʢʩʠʨʫʝʪʩʷ ʷʨ-

ʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʵʪʘʧʘʤʠ ʤʝʞʜʫ ʬʦʨʤʘʤʠ ʠ ʚʠʜʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʟʫʯʠʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʧʦ 

http://economy-lib.com/postroenie-i-razvitie-brendov-tovarov-massovogo-potrebleniya#2
http://economy-lib.com/postroenie-i-razvitie-brendov-tovarov-massovogo-potrebleniya#2
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http://www.marketch.ru/marketing_dictionary/marketing_terms_b/branding/?sphrase_id=386134
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ (ʨʠʩ.1):  

1-ʳʡ ʵʪʘʧ - ɼʨʝʚʥʠʝ ʤʠʨ (ʦʢʦʣʦ XXII -VI  ʚʚ. ʜʦ ʥ.ʵ.); 

2-ʳʡ ʵʪʘʧ ï ɸʥʪʠʯʥʳʡ ʤʠʨ (ʦʢʦʣʦ VII  ʚ. ʜʦ ʥ.ʵ. ï IV ʚ.ʥ.ʵ.); 

3-ʠʡ ʵʪʘʧ ï ʉʨʝʜʥʝʚʝʢʦʚʘʷ ʵʧʦʭʘ (ʦʢʦʣʦ VI ʚ.ʥ.ʵ. ï XVI  ʚ.ʥ.ʵ.); 

4-ʳʡ ʵʪʘʧ ï ʕʧʦʭʘ ɺʦʟʨʦʞʜʝʥʠʷ (ʦʢʦʣʦ ʍV ʚ.ʥ.ʵ. ï XIʍ ʚ.ʥ.ʵ.); 

5-ʳʡ ʵʪʘʧ ï ʕʧʦʭʘ ʂʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʍʍ ʚ.ʚ.); 

6-ʦʡ ʵʪʘʧ ï ʅʦʚʦʝ ʚʨʝʤʷ, ʩʦʚʨʝʤʝʥʥʦʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʥʘʯ. XXI  ʚ.). 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʚʨʝʤʝʥʘʤ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʧʦʩʝʣʝʥʠʡ ʕʛʝʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ (ʢʨʠʪʦ-ʤʠʥʦʡʩʢʦʡ) ʠ ʛʦʨʦʜʦʚ 

ɼʚʫʨʝʯʴʷ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʝʨʚʳʭ ʦʪʢʨʳʪʳʭ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʦʤʠʥʠʨʫʶʱʠʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʩʝʣʝʥʠʡ ʙʳʣ 

ʜʚʦʨʮʦʚʳʡ ʠʣʠ ʭʨʘʤʦʚʳʡ ʢʦʤʧʣʝʢʩ (ʂʥʦʩʩʢʠʡ ʜʚʦʨʝʮ, ʟʠʢʢʫʨʘʪ), ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʛʨʫʧʧʠʨʦʚʘʚʰʠʭʩʷ ʚʦʢʨʫʛ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ [2].  

ʅʝʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠ ʢʦʤʧʘʢʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʛʨʘ-

ʥʠʯʠʣʠ ʤʥʦʛʦʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʩʪʘʣʠ ʦʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʨʠʤʠʪʠʚʥʦʡ ʠ ʥʝ-

ʨʘʟʚʠʪʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʩʦʩʪʘʚʝ 

ʜʚʦʨʮʦʚʳʭ ʠ ʭʨʘʤʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʣʦ ʝʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪ.ʢ. ʛʣʘʚʥʦʝ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣʦ ʦʪ ʨʷʜʦʤ ʩʪʦʷʱʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʥʝ-

ʥʠʷ ʢʫʣʴʪʦʚʳʭ ʠ ʮʝʨʝʤʦʥʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʠʡ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʛʦʨʦʜʦʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ɼʨʝʚʥʝʨʠʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʫʣʴʪʫʨʥʳʡ ʧʦʜʲʝʤ 

ʦʙʱʝʩʪʚʘ ʚʦ ʚʨʝʤʝʥʘ ʘʥʪʠʯʥʦʩʪʠ ʧʨʠʚʝʣ ʢ ʧʦʚʳʰʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʚ ʧʣʘʥʝ ʫʩʣʫʛ 

ʚ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʧʦʣʫʯʠʣ ʦʩʦʙʳʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʚ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʝ.  

ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʛʦʨʦʜʘ ʧʝʨʠʦʜʘ VIII -VI  ʚʚ.ʜʦ ʥ.ʵ. ʩʦʩʪʦʷʣʠ ʠʟ ʜʚʫʭ ʦʩ-

ʥʦʚʥʳʭ ʛʦʨʦʜʦʚ: ʚʝʨʭʥʝʛʦ (ʘʢʨʦʧʦʣʷ) ʠ ʥʠʞʥʝʛʦ (ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʴʶ 

ɸʛʦʨʦʡ). ɺ ʜʨʫʛʦʡ ʧʝʨʠʦʜ V-IV ʚʚ. ʜʦ ʥ.ʵ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʜʝʷ ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʣʘʥʘ ʛʦʨʦʜʘ ʩ ʨʘʟʙʠʚʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʟʦʥʳ ʪʦʨʛʦʚʣʠ, ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʦʥʳ ʠ 

ʟʦʥʳ ʞʠʣʦʡ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ IV - ʩʝʨʝʜʠʥʳ I ʚ. ʜʦ ʥ.ʵ. ʚʦʟʨʦʩʣʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʟʘʤʢʥʫʪʦʤʫ ʪʠʧʫ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʛʦʨʦʜʘ ʚʦʟʚʦʜʠʣʘʩʴ ʩʪʝ-

ʥʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ. ʇʣʦʱʘʜʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʠ ʟʨʝʣʠʱ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʟʘʨʘʥʝʝ ʜʣʷ ʛʦʨʦʜʘ ʩ ʫʞʝ ʨʘʟʚʠʪʦʡ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʤʦʛʣʠ ʨʘʩʧʦʣʘʛʘʪʴ-

ʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ (ʪʝʨʨʘʩʘʭ).  

ɺ ʠʩʪʦʨʠʠ ʈʠʤʩʢʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʜʦʣʴ ʜʦʨʦʛ ʧʦ ʦʜʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʦʥʥʦʡ ʦʩʠ ʨʠʤʣʷʥʝ ʩʪʨʦʠʣʠ ʛʦʨʦʜʘ ʧʦ ʪʠʧʫ ʚʦʝʥʥʳʭ ʣʘʛʝʨʝʡ (ʛʦʨʦʜʘ- ʢʦʣʦ-

ʥʠʠ) [5].  
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ʊʨʝʪʠʡ ʵʪʘʧ. ɺ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʧʨʦʠʟʦʰʝʣ ʫʧʘʜʦʢ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. ʇʦ ʧʨʠʯʠʥʝ ʧʦʩʪʦʷʥʥʳʭ ʚʦʡʥ ʛʦʨʦʜʘ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʚʦʟʚʦʜʠʣʠʩʴ, ʥʦ ʚʦʟʥʠʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʨʫʞʘʪʴ ʟʘʢʨʳʪʳʝ ʧʦʩʝ-

ʣʝʥʠʷ [4]. ʊʘʢʘʷ ʫʧʣʦʪʥʝʥʥʘʷ ʟʘʩʪʨʦʡʢʘ ʧʦʚʣʠʷʣʘ ʥʘ ʢʦʤʧʘʢʪʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʮʝʥʪʨʦʚ. ɺ X-XII  ʚ. ʥ.ʵ. ʧʨʦʠʟʦʰʣʦ ʦʪʜʝʣʝʥʠʝ ʨʝʤʝʩʣʘ ʦʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʛʦʨʦʜʦʚ. ʌʝʦʜʘʣʴʥʳʝ ʟʘʤ-

ʢʠ ʩʪʘʣʠ ʮʝʥʪʨʦʤ ʪʦʨʛʦʚʦʡ ʠ ʨʝʤʝʩʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʩʚʷ-

ʟʠ ʤʝʞʜʫ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʮʝʥʪʨʘʤʠ ʩʳʛʨʘʣʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʥʘ ʧʨʦʝʟʞʝʡ ʪʦʨʛʦʚʦʡ ʜʦʨʦʛʝ, ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ çʜʣʠʥʥʳʝ ʨʳʥʢʠè.  ʈʘʟʚʠʪʠʝ 

ʛʦʨʦʜʦʚ ʠ ʪʦʨʛʦʚʣʠ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʷʨʤʘʨʦʯʥʳʭ ʮʝʥʪʨʦʚ. ɻʦʨʦʜʩʢʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠʤʝʣʠ ʧʦ ʜʚʝ ʦʩʥʦʚʥʳʭ ʧʣʦʱʘʜʠ, ʦʜʥʘ ʠʟ ʢʦʪʦ-

ʨʳʭ ʩʣʫʞʠʣʘ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʡ ʢʫʣʴʪʦʚʳʭ ʠ ʧʨʘʟʜʥʠʯʥʳʭ ʮʝʣʝʡ, ʘ ʚʪʦʨʘʷ - ʜʣʷ 

ʪʦʨʛʦʚʣʠ.  

ʆʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʜʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʂʨʝʤʣʴ, ʩ ʨʘʟʤʝʱʘʚʰʠʤʠʩʷ ʚ ʥʝʤ ʧʣʦʱʘʜʷʤʠ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.   

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʩʪʘʣ ʨʝʰʘʶʱʠʤ ʪʦʣʯʢʦʤ ʚ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʅʘ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʮʝʥʪʨʘ 

(ʩʪʨʫʢʪʫʨʥʦʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ) ʧʨʠʚʥʝʩʣʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʧʦʭʠ ʈʝʥʝʩʩʘʥʩʘ, ɹʘʨʦʢʢʦ ʠ ʂʣʘʩʩʠʮʠʟʤʘ. 

ɼʘʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ ʠ ʙʳʣʠ ʫʚʷʟʘ-

ʥʳ ʩ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʟʘ ʩʯʝʪ ʣʫʯʝʚʦʡ ʩʠʩʪʝʤʳ ʤʘʛʠ-

ʩʪʨʘʣʴʥʳʭ ʫʣʠʮ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʦʪ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʧʦʚʣʠʷʣʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ.  

ʇʷʪʳʡ ʵʪʘʧ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙ-

ʱʝʩʪʚʘ, ʚ ʦʙʣʘʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʦʰʝʣ ʛʠʛʘʥʪʩʢʠʡ ʩʢʘʯʦʢ ʚʧʝʨʝʜ ʢʘʢ 

ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʅʦʚʳʝ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʜʣʠʥʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʩʪʘʣʠ ʧʨʠʯʠʥʘʤʠ ʩʣʦʞʥʦʡ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʠ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʕʣʝʤʝʥʪʳ ʨʘʟʚʠʪʳʭ ʛʦ-

ʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ ʧʦ ʩʠʩʪʝʤʝ ʠʝʨʘʨʭʠʠ ʩʦʧʦʜʯʠʥʷʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʦʚʳ-

ʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʚʦʶ ʩʠʩʪʝʤʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. 

ɺ 30-ʭ ʛʦʜʘʭ ʂʣʘʨʝʥʩ ɸʨʪʫʨ ʇʝʨʨʠ (ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʝʢʪʠʨʦʚʱʠʢ) ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʊʦʤʘʩʘ ɸʜʘʤʩʘ (ʘʥʛʣʠʡʩʢʦʛʦ ʪʝʦʨʝʪʠʢʘ ʧʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ) ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʚʤʝʩʪʥʦ ʪʝʦʨʠʶ ʧʦ ʧʝʨʝʧʣʘʥʠʨʦʚʢʝ ʢʨʫʧʥʳʭ ʛʦ-

ʨʦʜʦʚ, ʠʩʧʦʣʴʟʫʷ ʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʨʘʡʦʥʘ. ʅʘʨʷʜʫ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʙʱʝʛʦ-

ʨʦʜʩʢʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʮʝʥʪʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦ-

ʪʦʨʳʭ ʚʢʣʶʯʘʣ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ.  

ɺ 1943 ʛ. ʚ ʢʥʠʛʝ çɻʦʨʦʜ - ʝʛʦ ʨʦʩʪ, ʫʧʘʜʦʢ ʠ ʙʫʜʫʱʝʝè, ʬʠʥʩʢʠʡ ʘʨʭʠʪʝʢ-

ʪʦʨ ʠ ʜʠʟʘʡʥʝʨ ʕʣʠʵʣʴ ʉʘʘʨʠʥʝʥ ʚʳʩʢʘʟʘʣ ʩʚʦʠ ʚʟʛʣʷʜʳ ʥʘ ʛʦʨʦʜ, ʧʨʝʜʣʘʛʘʷ 

ʠʜʝʶ ʧʦʣʫʘʚʪʦʥʦʤʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ. ɿʘ ʦʩʥʦʚʫ ʩʚʦʝʡ ʢʦʥʮʝʧʮʠʠ ʘʚʪʦʨ 

ʧʦʣʦʞʠʣ ʦʨʛʘʥʠʟʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʘʞʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʥʘ ʩʝʣʠ-

ʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʪʜʘʣʝʥʥʦ ʦʪ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ [3]. 
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ɺ 60-ʭ ʛʦʜʘʭ ʚʦʟʥʠʢʘʝʪ ʩʪʫʧʝʥʯʘʪʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʫʪʴ ʢʦʪʦʨʦʡ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʨʷʜʘ ʫʯʨʝʞʜʝʥʠʡ ʚʥʫʪʨʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. ʋʯʨʝʞʜʝʥʠʷ ʵʧʠʟʦʜʠʯʝʩʢʦʛʦ, ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʣʠ ʨʘʩʩʨʝʜʦʪʦʯʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʚ ʞʠʣʦʤ 

ʨʘʡʦʥʝ ʠ ʚ ʩʘʤʦʤ ʤʠʢʨʦʨʘʡʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʠ ʝʛʦ ʧʦʜʮʝʥʪʨʦʚ ʚ ʩʠʩʪʝ-

ʤʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʝʜʦʧʨʝʜʝʣʷʣ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʚʦʜʠʣʦʩʴ 

ʨʝʰʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʨʘʟʤʝʱʘʣʠʩʴ ʚ ʮʝʥʪʨʝ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ. 

 

 
ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

 

ʐʝʩʪʦʡ ʵʪʘʧ ʦʪʣʠʯʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʧʦʜʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ ʧʦʩʣʫʞʠʣʠ ʩʠʩʪʝʤʳ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ 

ʨʘʥʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ. ʉʢʣʦʥʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 

(ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʘʚʪʦʥʦʤʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ) ʧʨʠ-

ʚʝʣʘ ʢ ʥʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚʳʟʚʘʣʘ 

ʥʝʦʙʭʦʜʠʤʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʦʚʦʛʦ ʢʘ-

ʯʝʩʪʚʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʣʠ ʩʪʦʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
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ʥʘʩʳʱʝʥʥʦʩʪʴ, ʩʪʘʣʠ ʨʘʩʰʠʨʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʥʦ ʠ 

ʚʥʫʪʨʠ ʝʛʦ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʠ ʦʢʨʘʠʥʘʭ. 

ʊʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʵʪʘʧʘʤ, ʢʘʢ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠ ʟʘʢʨʝʧʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʩʤʝʥʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʫʶ ʠ ʤʦʙʠʣʴʥʫʶ ʠʭ ʦʨʛʘʥʠʟʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʩʚʦʡ-

ʩʪʚʘ, ʢʦʛʜʘ ʚʨʝʤʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠʤʝʶʪ ʛʠʙʢʠʡ ʩʦʩʪʘʚ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʮʝʥʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

1) ʅʘ ʧʝʨʚʳʭ ʪʨʝʭ ʵʪʘʧʘʭ, ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʛʦ ʨʘʟʤʝʨʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʩʪʘʣʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʫʣʴʪʦʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʤʥʦʛʦʮʝʣʝʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʠʭ ʦʙʲʝʢʪʦʚ ʩʪʘʣʠ ʩʣʝʜʩʪʚʠʝʤ ʢʦʤʧʘʢʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʛʦʨʦʜʩʢʠʭ 

ʮʝʥʪʨʦʚ. 

2) ʅʘ 4 ʠ 5 ʵʪʘʧʘʭ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ 

ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʢʨʘʠʥʳ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ. ɿʘ 

ʥʦʚʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʟʘʢʨʝʧʣʷʣʠʩʴ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʟʘʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʟʘ ʛʣʘʚʥʳʤʠ ʛʦ-

ʨʦʜʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʥʝʢʦʪʦʨʘʷ ʠʭ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʜʠʣʘʩʴ ʢ 

ʤʠʥʠʤʫʤʫ. 

3) ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʮʝʥʪʨʦʚ ʜʦʩʪʠʛʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʦʚʦʛʦ ʫʨʦʚʥʷ. ɺʧʝʨʚʳʝ ʥʘ ʵʪʦʡ ʩʪʘ-

ʜʠʠ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʥʦ ʥʘ ʝʛʦ ʧʝʨʠʬʝʨʠʷʭ. 
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ʈʘʟʨʘʙʦʪʢʘ ʣʦʪʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʛʦ ʷʟʳʢʘ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦ-ʠʛʨʦʚʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʮʝʨʢʦʚʥʦʩʣʘ-

ʚʷʥʩʢʦʛʦ ʷʟʳʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ çʃʦʪʦ ʮʝʨ-

ʢʦʚʥʦʩʣʘʚʷʥʩʢʦʝè. ʃʦʪʦ ʚ ʢʦʨʦʙʢʝ ʩʦʜʝʨʞʠʪ ʙʦʯʦʥʢʠ, ʬʠʰʢʠ, ʢʘʨʪʦʯʢʠ ʠ ʤʝʰʦʯʝʢ. 

ʂʦʥʮʝʧʮʠʷ, ʟʘʣʦʞʝʥʥʘʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʠʟʜʝʣʠʷ, ʜʝʣʘʝʪ ʝʛʦ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʧʦʣʝʟʥʳʤ ʢʘʢ ʜʣʷ ʜʝʪʝʡ, ʪʘʢ ʠ ʚʟʨʦʩʣʳʭ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʟʫʯʝʥʠʷ ʮʝʨʢʦʚʥʦʩʣʘ-

ʚʷʥʩʢʦʡ ʮʠʬʠʨʠ ʦʪ 1 ʜʦ 90 ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʢʚ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʡ ʘʟʙʫʢʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʪʦ, ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʠʡ ʷʟʳʢ, ʮʠʬʠʨʴ, ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢʘʢ ʢ ʘʨʘʙʩʢʠʤ ʯʠʩʣʘʤ, ʪʘʢ ʠ ʷʟʳʢʫ ʣʦʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪ-

ʥʳʭ ʩʝʤʝʡʥʳʭ ʥʘʩʪʦʣʴʥʳʭ ʠʛʨ. ʀʟʚʝʩʪʥʳ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʣʦʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʮʝʣʷʭ ʠʛʨʳ, ʥʦ ʠ ʚ ʮʝʣʷʭ ʦʙʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʥʘʨʷʜʫ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʫʩʩʢʠʤ ʣʦʪʦ ʠʟʚʝʩʪʥʦ ʜʝʪʩʢʦʝ ʣʦʪʦ ʠ ʣʦʛʦʧʝʜʠʯʝʩʢʦʝ 

ʣʦʪʦ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ çʃʦʪʦ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʝè 

[1] ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʠʛʨʳ, ʪʘʢ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ, ʦʩʚʘʠʚʘʶʱʠʭ ʮʝʨʢʦʚʥʦʩʣʘ-

ʚʷʥʩʢʠʡ ʷʟʳʢ, ʚʢʣʶʯʘʷ ʮʠʬʠʨʴ. ʇʨʠ ʵʪʦʤ ʦʩʚʦʝʥʠʝ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʡ ʮʠʬʠ-

ʨʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ. ʊʘʢ ʢʘʢ ʮʠʬʠʨʴ ʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʫʢʚ, 

ʧʨʦʩʪʦʛʦ ʥʘʜʩʪʨʦʯʥʦʛʦ ʟʥʘʢʘ (ʧʨʦʩʪʦʛʦ ʪʠʪʣʘ) ʠ ʪʦʯʢʠ, ʩʦʯʝʪʘʥʠʝ ʢʦʪʦʨʳʭ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʳʤ ʧʨʘʚʠʣʘʤ, ʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʫ-

ʯʘʶʪʩʷ ʠ ʙʫʢʚʳ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʡ ʘʟʙʫʢʠ. 

ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʩʪʝʪʠʯʝ-

ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʜʦʙʩʪʚʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʠʟʜʝʣʠʝ ʫʯʝʙʥʦ-ʠʛʨʦʚʦʛʦ ʧʣʘʥʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʚʝʢʦʚʳʭ ʪʨʘʜʠʮʠʷʭ. 

ʆʙʱʠʡ ʚʠʜ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʛʦ ʣʦʪʦ ʚ ʫʧʘʢʦʚʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʦʪʦ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ ʢʫʩʪʘʨʥʦ-ʨʝʤʝʩʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʅʘʧʨʠʤʝʨ, ʥʘʜʧʠʩʠ ʮʠʬʠʨʴʶ ʥʘʥʦʩʠʣʠʩʴ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʡ ʛʨʘʚʠʨʦʚʢʠ (ʨʠʩ. 

2), ʘ ʨʘʩʢʨʦʡ ʢʦʨʦʙʢʠ (ʫʧʘʢʦʚʢʠ) ï ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ. 
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ʋʧʘʢʦʚʢʘ ʜʣʷ ʣʦʪʦ ʚʳʧʦʣʥʝʥʘ ʠʟ ʬʘʥʝʨʳ ʩ ʥʘʢʣʝʡʢʘʤʠ ʥʘ ʢʨʳʰʢʝ ʠ ʩ 

ʜʚʫʭ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ. ʅʘ ʥʘʢʣʝʡʢʘʭ ʩ ʧʦʤʦʱʴʶ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʠʝʤʦʚ ʠ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʨʘʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʣʦʪʦ. ʊʘʢ, ʥʘ ʚʝʨʭʥʝʡ ʥʘʢʣʝʡʢʝ 

ʠʤʝʝʪʩʷ ʩʪʠʣʠʟʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʣʥʮʘ, ʦʢʨʫʞʝʥʥʦʛʦ ʧʯʝʣʘʤʠ, ʚʥʫʪʨʠ ʦʙ-

ʨʘʤʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʝʥʦ ʩʦʜʝʨʞʠʤʦʝ ʢʦʨʦʙʢʠ ï ʙʦʯʦʥʢʠ, ʢʘʨʪʦʯʢʠ, 

ʬʠʰʢʠ, ʤʝʰʦʯʝʢ ʩ ʙʦʯʦʥʢʘʤʠ. ʗʨʢʠʡ ʦʨʥʘʤʝʥʪ ʩʦ ʩʪʠʣʠʟʦʚʘʥʥʳʤʠ ʧʦʣʝʚʳʤʠ 

ʮʚʝʪʘʤʠ, ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʪʝʧʣʦʤ, ʥʘʧʨʠʤʝʨ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, 

ʬʦʥʝ ʥʘʢʣʝʡʢʠ. ʊʘʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚʳ-

ʟʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʶ ʩ ʣʝʪʥʠʤ ʫʪʨʦʤ, ʩʦʟʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʡ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʳʡ ʧʦʜʲʝʤ. 

ʅʘ ʙʦʢʦʚʳʭ ʥʘʢʣʝʡʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʘʷ ʠʟʜʝʣʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʚʪʦʨ-

ʩʢʦʤ ʧʨʘʚʝ, ʘ ʪʘʢʞʝ ʥʘʜʧʠʩʠ ʚ ʩʪʠʣʝ ʧʦʩʣʦʚʠʮ ʠʣʠ ʧʦʛʦʚʦʨʦʢ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠ-

ʤʠ ʥʘʜʧʠʩʷʤʠ ʩʪʘʣʠ: çʎʠʬʠʨʴ ʫʯʠʪʴ ï ʩ ʛʨʘʤʦʪʦʡ ʜʨʫʞʠʪʴ!è ʠ çʊʷʛʦʢ ʪʨʫʜ, ʜʘ 

ʩʣʘʜʦʢ ʤʝʜ!è. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ çʃʦʪʦ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʦʝè ʚ ʠʟʣʦʞʝʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʩʦ-

ʜʝʨʞʘʱʝʝ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ï ʢʘʨʪʦʯʢʠ, ʙʦʯʢʦʦʙʨʘʟʥʳʝ ʠ ʧʣʦʩʢʠʝ ʬʠʰʢʠ, ʧʦ-

ʤʝʱʝʥʥʦʝ ʚ ʦʨʠʛʠʥʘʣʴʥʫʶ ʫʧʘʢʦʚʢʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʶ ʮʝʨʢʦʚʥʦʩʣʘʚʷʥ-

ʩʢʦʡ ʮʠʬʠʨʠ ʚ ʨʝʞʠʤʝ ʟʘʥʠʤʘʪʝʣʴʥʦʡ ʠʛʨʳ, ʠʤʝʶʱʝʡ ʚʝʢʦʚʳʝ ʪʨʘʜʠʮʠʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɿʘʷʚʢʘ ˉ 2017501761 ʥʘ ʧʘʪʝʥʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ çʃʦʪʦ ʮʝʨʢʦʚʥʦ-

ʩʣʘʚʷʥʩʢʦʝè [ʊʝʢʩʪ] / ʊʶʨʠʥ ɸ.ʇ.; ʟʘʷʚʠʪʝʣʴ ʊʶʨʠʥ ɸ.ʇ. ï 2017501761; ʟʘ-

ʷʚʣ. 17.04.2017. ï 8 ʩ. 
 

 

 
ʋʛʣʘʥʦʚ ʂ.ɺ., ɻʨʘʭʦʚʘ ɽ.ɺ. ʈʘʟʚʠʪʠʝ ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʋʜʤʫʨʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ 

ʋʛʣʘʥʦʚ ʂ.ɺ., ʩʪʫʜʝʥʪ, e-mail: uglanovkv@mail.ru; 

ɻʨʘʭʦʚʘ ɽ.ɺ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 

ʈʘʟʚʠʪʠʝ ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʋʜʤʫʨʪʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʝ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʋʜʤʫʨʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʮʝʥ ʟʘ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʟʜʘʥʠʷʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʦʢʫʧʘʝʤʦ-

ʩʪʠ ʦʙʲʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʢʪʦʤ 

ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʠʤʝʨʳ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ. ɸ ʪʘʢ 

ʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʚʝʣʦʧʤʝʥʪ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʘʨʝʥʜʘ, ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ. 
 

ɺ XXI  ʚ. ʵʢʦʥʦʤʠʢʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʘʯʘʣʘ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘ-

ʨʦʚ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʩʣʫʛ. ɺ ʩʚʷʟʠ ʩ ʛʣʫʙʦʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ ʜʝʚʷʥʦ-

ʩʪʳʭ ʛʦʜʦʚ ʤʥʦʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʫʪʨʘʯʝʥʳ. ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʝʥʘʜʦʙʥʦʩʪʠ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʙʳʣʠ ʟʘʙʨʦʰʝʥʳ. ʅʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʫʛ ʪʨʝʙʦʚʘ-

ʣʠʩʴ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʦʟʘʠʤʩʪʚʦʚʘʥʳ ʫ ʧʨʦʩʪʘʠʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʏʪʦ ʪʘʢʦʝ ʜʝʚʝʣʦʧʤʝʥʪ ʚ ʮʝʣʦʤ? ɼʝʚʝʣʦʧʤʝʥʪ ï ʵʪʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʟʜʘʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʩʪʦʠʤʦʩʪʠ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʳʜʝʣʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʚʝʣʦʧʤʝʥʪʘ: 

1. ɼʝʚʝʣʦʧʤʝʥʪ ʟʝʤʣʠ. 

2. ɼʝʚʝʣʦʧʤʝʥʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

3. ɼʝʚʝʣʦʧʤʝʥʪ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

4. ɼʝʚʝʣʦʧʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

5. ɼʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʋʜʤʫʨʪʩʢʦʡ ʨʝʩ-

ʧʫʙʣʠʢʠ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ɺʇʂ, ʩʣʝʜʫ-

ʝʪ ʦʙʨʘʪʠʪʴ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʚʝʣʦʧʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ.  

ɼʝʚʝʣʦʧʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʪʘʢ ʞʝ ʥʘ 

ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʵʪʦ:  

1. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

2. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʅʘʯʠʥʘʷ ʩ ʜʚʫʭʪʳʩʷʯʥʦʛʦ ʛʦʜʘ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ, 

ʙʳʣʠ ʨʘʩʧʨʦʜʘʥʳ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʚ ʪʦʨʛʦʚʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʙʳʣʦ ʩʘʤʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ ʨʘʟʚʠʪʠʷ.  

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʪʘʢ ʞʝ ʠʤʝʣʘ ʧʝʨʝʜ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦʤ ʥʦʚʳʭ ʟʜʘʥʠʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʅʝ ʥʫʞʥʦ ʙʳʣʦ ʚʢʣʘʜʳʚʘʪʴʩʷ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʩ ʥʫʣʷ, ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʧʝʨʝʦʙʦʨʫʜʦʚʘʪʴ ʧʣʦʱʘʜʠ ʧʦʜ ʥʫʞʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʫʛ, ʧʨʦʚʝʩʪʠ ʦʪʜʝʣʦʯʥʳʝ ʨʘʙʦʪʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʫʶ ʩʫʤʤʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʨʳʚʢʦʡ ʢʦʪʣʦʚʘʥʘ, ʩ ʚʦʟʚʝʜʝʥʠʝʤ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʢʨʦʚʣʠ. ʆʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʟʜʘʥʠʡ ʧʦʟʚʦʣʷʣʠ ʫʚʝʣʠʯʠʪʴ 

ʧʦʣʝʟʥʫʶ ʧʣʦʱʘʜʴ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʪʘʞʠ. 

ɺʤʝʩʪʝ ʩ ʧʦʢʫʧʢʦʡ ʟʜʘʥʠʷ ʚʳʢʫʧʘʣʘʩʴ ʪʘʢ ʞʝ ʠ ʟʝʤʣʷ. ɺ ʀʞʝʚʩʢʝ ʧʨʦʤʳʰʣʝʥ-

ʥʳʝ ʟʜʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʜʰʠʧʥʠʢʦʚʳʡ ʟʘʚʦʜ, ʤʝʙʝʣʴʥʘʷ ʬʘʙʨʠʢʘ ʠ ʜʨʫʛʠʝ, ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʭʦʜʠʤʦʩʪʴ ʣʶʜʝʡ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʧʦʵʪʦʤʫ ʘʨʝʥʜʘ 

ʧʣʦʱʘʜʝʡ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʧʨʠʣʠʯʥʫʶ ʩʪʦʠʤʦʩʪʴ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʫ-
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ʩʣʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʦʤ ʩʜʘʚʘʝʤʳʭ ʧʣʦʱʘʜʝʡ, ʘ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʜʘʶʪʩʷ 

ʢʘʢ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʠ, ʯʴʷ ʘʨʝʥʜʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʫ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝ-

ʥʠʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʚ ʦʪʜʝʣʢʫ ʙʳʚʰʠʭ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ ʟʜʘʥʠʡ, ʧʦʟʚʦʣʠʣʠ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʯʝʥʴ ʧʨʠʙʳʣʴʥʳʡ ʙʠʟʥʝʩ, ʢʦʪʦʨʳʡ ʩʝʛʦʜʥʷ ʧʨʠʥʦʩʠʪ ʦʛʨʦʤʥʳʝ 

ʧʨʠʙʳʣʠ. ʊʘʢ ʟʜʘʥʠʷ ʙʳʚʰʝʛʦ ʧʦʜʰʠʧʥʠʢʦʚʦʛʦ ʟʘʚʦʜʘ, ʧʦʩʣʝ ʦʪʜʝʣʢʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʧʦʤʝʱʝʥʠʡ ʩʜʘʶʪʩʷ ʧʦ ʮʝʥʘʤ ʥʘʯʠʥʘʷ ʩ 485 ʨ/ʤ
2
 ʟʘ ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ ʠ 

ʩ 1500 ʨ/ʤ
2
 ʟʘ ʪʦʨʛʦʚʳʝ [1]. 

ʂʘʢ ʧʨʠʤʝʨ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʊʎ çʊʘʣʠʩʤʘʥè ʠ ʊʎ çɸʚʨʦʨʘ ʇʘʨʢè. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʨʦʠʪʴ ʟʜʘʥʠʝ ʩ ʥʫʣʷ ʜʦʨʦʞʝ, ʯʝʤ ʧʨʦʚʦʜʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ. 

ʂʘʢ ʨʘʟ ʪʘʢʠ ʵʪʘ ʨʘʟʥʠʮʘ ʚ ʩʪʦʠʤʦʩʪʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʘʨʝʥʜʥʦʡ ʧʣʘʪʝ ʟʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ʊʘʢ ʚ ʊʎ çʊʘʣʠʩʤʘʥè ʘʨʝʥʜʥʘʷ ʧʣʘ-

ʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1425 ʨ/ʤ
2
 ʜʦ 11860 ʨ/ʤ

2
. ɺ ʊʎ çɸʚʨʦʨʘ ʇʘʨʢè ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 

ʞʝ ʚ ʩʨʝʜʥʝʤ 1500 ʨ/ʤ
2
. ʇʨʦʭʦʜʠʤʦʩʪʴ ʠ ʧʨʝʩʪʠʞʥʦʩʪʴ ʜʘʥʥʳʭ ʊʎ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ, ʥʦ ʘʨʝʥʜʘʪʦʨʳ ʯʘʱʝ ʚʳʙʠʨʘʶʪ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʠ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʘʨʝʥʜʥʦʡ ʧʣʘʪʦʡ. ʀʟ-ʟʘ ʵʪʦʛʦ ʥʝʢʦʪʦʨʳʝ ʧʣʦʱʘʜʠ ʚ çʊʘʣʠʩʤʘʥʝè ʥʝ ʩʜʘʥʳ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʯʪʦ ʚʣʘʜʝʣʝʮ ʊʎ çɸʚʨʦʨʘ ʇʘʨʢè ʨʘʥʴʰʝ ʧʦʢʨʦʝʪ ʩʚʦʠ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʥʘʯʥʝʪ ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ, ʯʝʤ ʚʣʘʜʝʣʝʮ 

ʊʎ çʊʘʣʠʩʤʘʥè, ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʨʳʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

 
ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʘʨʝʥʜʳ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʎʝʥʪʨ. ʧʣʦʱʘʜʠ 

ʅʘʟʚʘʥʠʝ ʊʎ ʎʝʥʘ ʘʨʝʥʜʳ ʟʘ 1 ʤ
2* 

1 ʢʤ ɸʢʩʠʦʥ 1300 

2,4 ʢʤ ɸʣʳʝ ʇʘʨʫʩʘ 550 

3 ʢʤ ɸʚʨʦʨʘ ʧʘʨʢ 1500 

3 ʢʤ ʌʣʘʛʤʘʥ ɼʠʩʢʦʥʪ 1500 

4,1 ʢʤ ʆʤʝʛʘ 1100 

4,3 ʢʤ ʕʣʴʛʨʠʥ 1400 

*ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʘ ʪʘʢ ʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʘʨʝʥʜʦ-

ʜʘʪʝʣʝʡ ʛ. ʀʞʝʚʩʢ ʥʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 2017 ʛ. 

 

ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʫʞʥʘ ʥʝ ʪʦʣʴʢʦ ʪʦʨʛʦʚ-

ʣʷ, ʥʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʅʘʯʠʥʘʷ ʩ 2014 ʛʦʜʘ, ʂʦʥʮʝʨʥ ʂʘʣʘʰʥʠʢʦʚ ʧʨʦʠʟʚʝʣ 

ʤʘʩʰʪʘʙʥʫʶ ʨʘʙʦʪʫ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝ-

ʭʦʚ, ʦʙʥʦʚʣʝʥʠʶ ʩʪʘʥʦʯʥʦʛʦ ʧʘʨʢʘ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʬʦʨʪʥʳʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʢʦʤʥʘʪ ʦʪʜʳʭʘ ʠ ʧʨʠʝʤʘ ʧʠʱʠ, ʦʙʝʩ-

ʧʝʯʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʫʜʦʙʥʦʡ ʫʥʠʬʦʨʤʦʡ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥ-

ʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʮʝʨʥ ʩʤʦʛ ʫʚʝʣʠʯʠʪʴ ʚ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟʘ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʘ ʪʘʢ ʞʝ ʚʳʨʫʯʢʫ [2]. 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʦʩʦʙʦʨʦʥʟʘʢʘʟʘ, ʚ 2012 ʛʦʜʫ ʚ ɺʦʪʢʠʥʩʢʝ ʥʘʯʘʣʘʩʴ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʙʳʣʦ ʥʘʯʘʪʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʩʙʦʨʦʯʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠ-
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ʟʘʮʠʠ ʛʦʩʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘ 

ʥʫʞʜʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʘʚʦʜ ʧʦʣʫʯʠʣ 1,7 ʤʣʨʜ. ʨʫʙʣʝʡ [3]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʟʘʜʘʯ ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʅʘʣʠʯʠʝ ʥʘ ʦʢʨʘʠʥʘʭ ʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ ʩʚʦʙʦʜʥʳʭ ʟʝʤʝʣʴ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʘʟʚʠʪʠʠ 

ʀʞʝʚʩʢʘ. ʊʘʢ ʚ 2008-2009 ʛʛ. ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʥʘ ʚʳʝʟʜʝ ʠʟ ʀʞʝʚʩʢʘ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʟʘʚʦʜ ʢʦʤʧʣʝʢʪʫʶʱʠʭ çʅʘʡʜʠè, ʘ ʪʘʢ ʞʝ ʮʝʥʪʨʘʣʴʥʳʡ ʦʬʠʩ ʢʦʤʧʘ-

ʥʠʠ. ɼʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʥʝʯʥʦ, ʥʝ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʢʨʫʧʥʝʡʰʠʭ ʥʘʣʦʛʦ-

ʧʣʘʪʝʣʴʱʠʢʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʥʦ ʠ ʥʝ ʟʘʥʠʤʘʝʪ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʥʘʣʦʛʦʚ.  

ɺ 2016 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʞʝʚʩʢʘ ʥʘ ʚʳʝʟʜʝ ʧʦ ʉʘʨʘʧʫʣʴʩʢʦʤʫ ʪʨʘʢʪʫè. ʆʥ ʙʳʣ ʧʦʜ-

ʛʦʪʦʚʣʝʥ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʨʝʛʠʦʥʘ. ʇʨʦʝʢʪ ʩʦʟʜʘʥ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʚ ʀʞʝʚʩʢʝ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʡ ʟʘʚʦʜ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʥʥʦʛʦ 

ʟʘʚʦʜʘ ʧʦʤʦʛʣʦ ʙʳ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʫ ʠʟʙʳʪʢʘ 

ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʚʘʣʢʠ, ʘ ʟʘʯʘʩʪʫʶ, 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʧʨʷʤʦ ʥʘ ʫʣʠʮʳ ʛʦʨʦʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʣʦʩʩʘʣʴʥʳʝ ʜʣʷ 

ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘ ʜʝʥʴʛʠ, ʘ ʵʪʦ ʧʨʠʤʝʨʥʦ 16 ʤʣʨʜ. ʨʫʙʣʝʡ. ʂʦʥʝʯʥʦ, ʨʝʩʧʫʙʣʠʢʘ 

ʤʦʞʝʪ ʚʣʦʞʠʪʴ ʚ ʧʨʦʝʢʪ 5 ʤʣʨʜ., ʭʦʪʴ ʠ ʝʞʝʛʦʜʥʦ ʪʨʘʪʠʪ ʪʘʢ ʞʝ ʥʝʤʘʣʳʝ ʜʝʥʴʛʠ 

ʥʘ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʧʦʣʠʛʦʥʦʚ, ʪʘʢ ʢʘʢ ʚʤʝʩʪʝ ʩ ʜʦʞʜʝʚʦʡ ʚʦʜʦʡ ʤʫʩʦʨ ʧʨʦʪʝʢʘʝʪ 

ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠ ʦʪʨʘʚʣʷʝʪ ʦʛʨʦʤʥʳʝ ʧʣʦʱʘʜʠ. ʅʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʩʢʦ-

ʨʝʝ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʝʢʪ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʧʨʠʨʦʜʫ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʪʘʢ ʞʝ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ʉʝʛʦʜʥʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦʡ. ʋʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ: 

- ʩʜʘʯʘ ʚ ʘʨʝʥʜʫ; 

- ʧʨʦʜʘʞʘ; 

- ʧʝʨʝʜʘʯʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʝʜʝʥʠʝ ʠʣʠ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʥʠʪʘʨʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʫʯʨʝʞʜʝʥʠ-

ʷʤ, ʢʘʟʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ; 

- ʧʝʨʝʜʘʯʘ ʚ ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʫʧʨʘʚʣʷʶ-

ʱʠʤ; 

- ʧʝʨʝʜʘʯʘ ʚ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ, ʣʠʟʠʥʛ ʠ ʪ. ʧ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʝ ʠ ʚʥʝʰʥʝʝ. 

ɺʥʫʪʨʝʥʥʝʝ ʫʧʨʘʚʣʝʥʠʝ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʝʝ ʩʦʙʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

(ʫʩʪʘʚ, ʢʦʜʝʢʩ, ʧʦʣʦʞʝʥʠʷ, ʧʨʘʚʠʣʘ, ʜʦʛʦʚʦʨʳ ʠ ʪ.ʜ.). 

ɺʥʝʰʥʝʝ ʫʧʨʘʚʣʝʥʠʝ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʚʩʝʤʠ ʩʫʙʲʝʢʪʘʤʠ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚʩʷʢʦʛʦ ʨʦʜʘ ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ 

ʧʨʠʥʦʩʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʛʦʜʫ. ɺ ʩʣʫʯʘʝ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʤ ʵʬ-
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ʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ, ʨʦʩʪ ʜʦʭʦʜʦʚ, ʫʤʝʥʴ-

ʰʝʥʠʝ ʨʘʩʭʦʜʦʚ, ʘ ʪʘʢ ʞʝ ʧʦʚʳʰʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ ʦʙʲʝʢʪʘ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ 

ʩ ʵʪʘʧʘ ʩʘʤʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʝ-

ʨʠʦʜ çʚʭʦʞʜʝʥʠʷè ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ ʚ ʧʨʦʝʢʪ ʟʘʥʠʤʘʝʪ ʜʦʚʦʣʴʥʦ ʜʣʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ 

ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʫʧʨʘʚʣʷʶʱʠʡ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ 

ʭʦʯʝʪ ʩʦʙʩʪʚʝʥʥʠʢ (ʟʘʯʘʩʪʫʶ ʧʣʘʥʳ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʪʴʩʷ, ʯʪʦ ʚʥʦʩʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ), ʢʘʢʠʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʮʝʣʠ ʦʙʣʘʜʘʝʪ ʫʧʨʘʚʣʷʶʱʠʡ, ʠ ʢʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪ ʧʦʩʪʫʧʘ-

ʝʪ ʚ ʨʘʙʦʪʫ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʫʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʠʜʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ: 

- ʧʨʦʜʘʞʘ; 

- ʘʨʝʥʜʘ; 

- ʘʨʝʥʜʘ ʠ ʜʘʣʴʥʝʡʰʘʷ ʧʨʦʜʘʞʘ. 

ɽʩʣʠ ʧʨʦʜʘʪʴ ʦʙʲʝʢʪ ʩʨʘʟʫ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʚʳʛʦʜʘ ʙʫʜʝʪ ʥʝ ʪʘʢ 

ʚʝʣʠʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʩʨʝʜʩʪʚʘ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʝʜʠʥʦʚʨʝʤʝʥʥʦ. ɽʩʣʠ ʞʝ ʩʜʘʚʘʪʴ 

ʩʥʘʯʘʣʘ ʦʙʲʝʢʪ ʚ ʘʨʝʥʜʫ, ʚʦʟʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʚʣʦʞʝʥʥʳʝ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʦʙʲʝʢʪʘ ʜʝʥʴʛʠ, ʘ ʧʦʪʦʤ ʧʨʦʜʘʪʴ ʜʘʥʥʳʡ ʦʙʲʝʢʪ, ʪʦ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʙʫʜʝʪ 

ʙʦʣʴʰʝ. ʉʜʘʯʘ ʚ ʘʨʝʥʜʫ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, ʵʪʦ ʜʦʣʛʦʩʨʦʯʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, 

ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʨʠʩʢʘʤʠ ʘ ʪʘʢ ʞʝ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʜʘ-

ʥʠʷ, ʯʪʦ ʧʦʨʦʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʙʳʪʢʘʤ. ʊʨʝʪʠʡ ʧʫʪʴ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʧʨʠʝʤ-

ʣʝʤʳʤ, ʪʘʢ ʢʘʢ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʤʦʞʥʦ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʧʦʢʨʳʪʴ 

ʘʨʝʥʜʦʡ, ʘ ʧʨʦʜʘʞʘ ʟʜʘʥʠʷ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʢʘʧʠʪʘʣ, ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ, ʙʦʣʝʝ 

ʚʳʛʦʜʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩ ʫʯʝʪʦʤ ʙʳʩʪʨʦʤʝʥʷʶʱʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʈʦʩʩʠʠ ʠ ʤʠʨʝ.  

ʀʪʘʢ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʋʜʤʫʨʪʠʠ ʟʘʜʘʝʪ ʚʝʩʴ ʨʠʪʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʨʝʩʧʫʙʣʠʢʠ. ɼʝʚʝʣʦʧʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʤʝ-

ʝʪ ʥʝʧʣʦʭʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ ʦʙʣʘʩʪʴ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʪʨʘ-

ʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʋʜʤʫʨʪʠʷ ʛʦʪʦʚʘ ʚʳʜʝʣʷʪʴ ʠ ʟʝʤʣʠ, ʠ ʯʘʩʪʴ ʩʨʝʜʩʪʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ, ʥʦ ʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʶ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʦʜʦʚ ʠ ʬʘʙʨʠʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʝʱʝ ʚ ʩʦʚʝʪ-

ʩʢʠʝ ʚʨʝʤʝʥʘ, ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʯʪʦ ʪʘʢ ʞʝ ʚʘʞʥʦ ʜʣʷ ʜʝʚʝʣʦʧʤʝʥʪʘ. 
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ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ  

ʨʝʞʠʤ ʩʪʝʥʦʢ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʜʳʤʦʚʦʡ ʪʨʫʙʳ 
 

ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʩʙʦʨʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʢʦʪʝʣʴʥʦʡ. ʇʨʦʚʝʜʝ-

ʥʠʝ ʩʝʨʠʠ ʨʘʩʯʝʪʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʟʚʦʣʠʣʦ ʥʘʡʪʠ ʤʠʥʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʝʪʩʷ ʩʫʭʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ 

ʨʝʞʠʤ ʚ ʪʦʣʱʝ ʩʪʝʥʢʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʢʦʨʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʠ ʚʠʜʘ ʪʦʧʣʠʚʘ ʥʘ ʣʦʢʘʣʠʟʘʮʠʶ ʚʦʟʤʦʞʥʳʭ ʟʦʥ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚ ʩʪʝʥʢʝ ʩʙʦʨʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʘʩʩʦʦʙ-

ʤʝʥʘ ʚʣʘʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʜʳʤʦʚʘʷ ʪʨʫʙʘ, ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʚʣʘʛʦʧʝʨʝʥʦʩ, ʜʠʬʬʫʟʠʷ. 

 

ɼʳʤʦʚʳʝ ʪʨʫʙʳ  ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʝʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʷʚʣʷʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠ ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ. 

ʉʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʫʪʠʣʠʟʘʮʠʠ 

ʪʝʧʣʦʪʳ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʪ.ʝ. ʩʥʠʞʝʥʠʝʤ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʚʦʟ-

ʤʦʞʥʘ ʢʦʥʜʝʥʩʘʮʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʜʳʤʦʚʳʭ ʪʨʫʙ ʠʣʠ ʚ ʩʪʝʥʢʝ, ʝʩʣʠ ʪʨʫʙʳ ʢʠʨʧʠʯʥʳʝ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ. 

ʋʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ ʧʦʩʣʝ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʚ ʪʝʧʣʦ-

ʫʪʠʣʠʟʘʪʦʨʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʜʳʤʦʫʜʘʣʝʥʠʷ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʩʭʝʤʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ, ʥʘʧʨʠʤʝʨ, ʚ [1, 2]. 

ʆʪ ʩʦʙʣʶʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʟʘʚʠʩʠʪ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʚʩʝʛʦ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ. 

https://lenta.ru/news/2012/02/07/reconstruct/
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ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʩ ʫʭʦʜʷʱʠʤʠ 

ʛʘʟʘʤʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ [3] ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʪ-

ʩʫʪʩʪʚʠʝ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʳʤʦʚʳʭ ʪʨʫʙ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʝʩʪʴ ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʝʥʢʘʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʠ ʢʠʨʧʠʯʥʳʭ ʜʳʤʦʚʳʭ ʪʨʫʙ. 

ɿʘʜʘʯʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʜʫʢ-

ʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʜʝʥʩʘ-

ʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʚʠʜʘ ʪʦʧʣʠʚʘ. ʅʘʭʦʞʜʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʦʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʥʘʜʝʞ-

ʥʦʩʪʠ ʩʠʩʪʝʤ ʜʳʤʦʫʜʘʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘ-

ʜʘʥʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʜʳʤʦ-

ʚʦʡ ʪʨʫʙʳ ʚʳʩʦʪʦʡ 30ʤh=  ʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ ɺʅ 1,2ʤD =  ʧʦ ʪʠʧʦʚʦʤʫ 

ʧʨʦʝʢʪʫ [4]. ʇʘʨʘʤʝʪʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʥʷʪʳ ʧʦ [5] ʜʣʷ ʛ. ʀʞʝʚʩʢ. ɺ 

ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ tH = 13,4 ÜC. ʉʢʦʨʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ w ʥʘ 

ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ ʧʨʠʥʠʤʘʣʘ ʟʥʘʯʝʥʠʷ 6 ʤ/ʩ;  13 ʤ/ʩ ʠ 20 ʤ/ʩ. ʈʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ ʷʚʣʷʣʠʩʴ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠ ʢʫʟʥʝʮʢʠʡ ʫʛʦʣʴ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 5 ʵʪʘʧʦʚ: 

ʕʪʘʧ 1. ʉʦʩʪʘʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʝʪʝʚʦʤʫ ʛʘʟʫ ʛ. ʀʞʝʚʩʢ. 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʩʦʩʪʘʚ ʢʫʟʥʝʮʢʦʛʦ ʫʛʣʷ ʧʨʠʥʷʪ ʧʦ [6]. ʈʘʩʯʝʪ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʪʦʚ 

ʩʛʦʨʘʥʠʷ, ʦʪʚʦʜʠʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ ʯʝʨʝʟ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʬʦʨʤʫ-

ʣʘʤ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ 1,05 ʜʣʷ 

ʛʘʟʘ ʠ 1,2 ʜʣʷ ʫʛʣʷ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʩʦʩʪʘʚʘ ʪʦʧ-

ʣʠʚʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʜʠʘʧʘʟʦʥʝ ʪʝʤ-

ʧʝʨʘʪʫʨ, ʧʨʠʥʠʤʘʣʠʩʴ ʧʦ ʪʘʙʣʠʮʘʤ [7]. 

ʕʪʘʧ 2. ʇʦʠʩʢ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʪʨʫ-

ʙʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʝʠʭ ʨʘʩʯʝʪʥʳʭ ʦʙ-

ʣʘʩʪʷʭ: ʚ ʦʙʣʘʩʪʠ ʪʝʯʝʥʠʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠ ʦʙʣʘʩʪʠ ʩʪʝʥʢʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ï 

ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ. ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʳʤʦʚʳʭ ʛʘʟʦʚ 

ʥʘ ʚʭʦʜʝ ʚ ʪʨʫʙʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʯʝʪʦʚ. 

ʕʪʘʧ 3. ʇʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʦʩʥʦʚʝ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʣʘʩʪʷʭ ʜʳʤʦʚʦʡ ʪʨʫʙʳ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʫʯʠ-

ʪʳʚʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʧʦ ʚʳʩʦʪʝ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʧʨʠʥʷ-

ʪʳ ʧʦ [8]. 

ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʚʣʘʛʠ. ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʩʪʝʥʢʝ 

ʩʪʨʦʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʦʩʪʳʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʦ ʚʳʩʦʪʝ ʜʳʤʦʚʦʡ ʪʨʫʙʳ 

[9]: 
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ʆʉʅ
ɻʅ Hɻ

ɻ ɻ

( )exp ,I
K h

t t t t
G ʩ

å õp
= + - -æ ö

æ ö
ç ÷

 Üʉ. 

ʛʜʝ ʅt   ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Üʉ; ʆʉʅ

ɻ
t   ʪʝʤʧʝʨʘʪʫʨʘ ʜʳʤʦʚʳʭ 

ʛʘʟʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ, Üʉ; IK   ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝ-

ʜʘʯʠ ʦʪ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʯʝʨʝʟ ʩʪʝʥʢʫ ʪʨʫʙʳ ʢ ʥʘʨʫʞʥʦʤʫ ʚʦʟʜʫʭʫ, ɺʪ/(ʤȚ Üʉ); h  

 ʚʳʩʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʦʪ ʤʝʩʪʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʛʘʟʦʭʦʜʘ, ʤ; ɻG   ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʜʳʤʦʚʳʭ ʛʘʟʦʚ, ʢʛ/c; ɻʩ  ʫʜʝʣʴʥʘʷ ʤʘʩʩʦ-

ʚʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʫʯʘʩʪʢʝ ʦʪ 

ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʘʟʦʭʦʜʘ ʜʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʯʝʥʠʷ, 

ɼʞ/(ʢʛȚ Üʉ). 

ʇʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʫʯʠ-

ʪʳʚʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʧʦ ʚʳʩʦʪʝ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʧʨʠʥʷ-

ʪʳ ʧʦ [10]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʪʝʧʣʦʦʪʜʘʯʠ ʜʣʷ ʰʝʨʦʭʦʚʘʪʳʭ 

ʪʨʫʙ ʠʟ [10]: 
0,8 0,3 0,0540,032Re Pr LNu= e . 

ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʦʜʥʦʤʝʨʥʦʤʫ ʫʨʘʚʥʝʥʠʶ: 

ɼ.ɻ. H,( )q k t t= - 2.ɺʪ/ʤ 

ʛʜʝ k   ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ɺʪ/(ʤȚ Üʉ); ɼ.ɻ.t   ʪʝʤʧʝʨʘʪʫʨʘ ʜʳʤʦʚʳʭ 

ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, Üʉ; ʅt   ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Üʉ. 

ʇʦʩʢʦʣʴʢʫ ʢʨʠʚʠʟʥʘ ʩʪʝʥʢʠ ʪʨʫʙʳ ʥʝʚʝʣʠʢʘ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʨʘʚʥʝ-

ʥʠʷ ʜʣʷ ʧʣʦʩʢʦʡ ʩʪʝʥʢʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʪʨʫʙʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʬʦʨʤʫʣʘʤ: 

ɺʅ ɼ.ɻ.ɺ
ʉʊ

BH

,
Ŭ

Ŭ

t q
t =

-
 Üʉ; 

H ʅ ʅ
ʉʊ

H

,
Ŭ

Ŭ

t q
t =

+
 Üʉ, 

ʛʜʝ BHŬ , ʅŬ   ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ
2
Ț Üʉ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ 60 ʪʦʯʢʘʭ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʚ ʢʘʞʜʦʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ: 

1
1

,
(ŭ ŭ )ii

ii

q
t t +
+

-
= -

l
 Üʉ, 

ʛʜʝ  it   ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ, Üʉ; l  ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ɺʪ/(ʤ
2
 Ț Üʉ); id, 1id+   ʪʦʣʱʠʥʘ ʧʨʝʜʳʜʫʱʝʛʦ ʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʛʦ ʩʣʦʝʚ ʩʪʝʥʢʠ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʤ. 



176 

ʇʦ ʚʳʯʠʩʣʝʥʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʫʧʨʫʛʦʩʪʴ ʚʦʜʷʥʦʛʦ ʧʘʨʘ 
TE . ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ TE  [11] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʬʦʨʤʫʣʘ: 

11 ,
5330

1,84 10 exp
273,15TE

t

å õ
= -æ ö

ç ÷
Ö

+
ʇʘ. 

ʆʜʥʘʢʦ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʚ ʩʪʝʥʢʝ ʜʳʤʦʚʳʭ ʪʨʫʙ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
TE  ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷ-

ʣʠʩʴ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʵʪʠ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ: 
4 3 20,0007 0,0102 1,4011 51,562 599TE t t t t= + + + +, ʇʘ. 

ʋʧʨʫʛʦʩʪʴ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ: 
H(B)
T H(B)H(B)

T ,
100

E
ʝ =

j
ʇʘ, 

ʛʜʝ Hf   ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, %; Bf   ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʜʳʤʦʚʳʭ ʛʘʟʦʚ, %. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʦʧʨʦʥʠʮʘʥʠʶ ʦʜʥʦʩʣʦʡʥʦʡ ʩʪʝʥʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

i

i

,
ŭ

ɛʇR =
2ʇʘ ʯ ʤ

ʤʛ

Ö Ö
, 

ʛʜʝ id  ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ, ʤ; im  ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʦʧʨʦʥʠʮʘ-

ʝʤʦʩʪʠ, ʤʛ/(ʇʘ ʯ ʤ)Ö Ö. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʦʧʨʦʥʠʮʘʥʠʶ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʣʝʜʫʝʪ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʢʘʢ ʩʫʤʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʘʨʦʧʨʦʥʠʮʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʧʦ 

ʬʦʨʤʫʣʝ: 

ʇɺ ʇ ʇʅʆʇ
1

,
N

J
R R R R

=
= + +ä

2ʇʘ ʯ ʤ

ʤʛ

Ö Ö
, 

ʛʜʝ ʇɺR , ʇʅR  ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʘʨʦʦʙʤʝʥʫ ʫ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
2ʇʘ ʯ ʤ

ʤʛ

Ö Ö
. 

ʕʪʘʧ 4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʵʪʘʧʝ 4 ʧʨʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʵʪʘʧʝ 2 ʦʙʲʝʤʥʳʭ ʜʦʣʷʭ 

ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠ ʧʘʨʦʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. 

ʉʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʝʯʝʥʠʷʭ ʦʧʨʝ-

ʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ:  
22
0

ʩʪ ʪʨ ʚʛ

ɟɜɟɜ
( )(ɟ ɟ ),

2 2
i

i ip p g H hD = - +D - - - ʇʘ, 

ʛʜʝ iv   ʩʢʦʨʦʩʪʴ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ, ʤ/ʩ; 
0

v   ʩʢʦ-

ʨʦʩʪʴ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʚ ʫʩʪʴʝ ʜʳʤʦʚʦʡ ʪʨʫʙʳ, ʤ/ʩ; ih   ʚʳʩʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʩʝʯʝʥʠʷ, ʤ; ʚr  ʧʣʦʪʥʦʩʪʴ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, 3ʢʛ/ʤ; ʛir  ʧʣʦʪʥʦʩʪʴ ʜʳʤʦ-

ʚʳʭ ʛʘʟʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ, 3ʢʛ/ʤ. 

ʇʦʪʦʢ ʧʘʨʘ ʯʝʨʝʟ 1 ʤ
2
 ʩʪʝʥʢʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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B H
T T

ʆʇ

,
e e

g
R

-
=

2

ʤʛ

ʤ
. 

ʋʧʨʫʛʦʩʪʴ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʳʤʦ-

ʚʦʡ ʪʨʫʙʳ: 
ʅ(ɺ) ʅ(ɺ)

ʊ ʇʅ(ʇɺ)
,ʝ ʝ gR= ʇʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʨʘʩʯʝʪʘ ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʭʦʜʷʱʝʛʦ ʠ ʚʳʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʧʘʨʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ: 

B

ʇ

'
' ,

'

e E
g

R

-
=

2

ʤʛ

ʤ
; 

H

ʇ

"
" ,

"

E e
g

R

-
=

2

ʤʛ

ʤ
. 

ʛʜʝ 'E , "E   ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʘʨʮʠʘʣʴʥʳʝ ʜʘʚʣʝʥʠʷ ʧʘʨʘ ʚ ʪʦʯʢʘʭ ʥʘʯʘʣʘ ʠ 

ʢʦʥʮʘ ʟʦʥʳ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʇʘ; 'ʇR   ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʦʧʨʦʥʠʮʘ-

ʥʠʶ ʫʯʘʩʪʢʘ ʩʪʝʥʳ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ ʜʦ ʥʘʯʘʣʘ ʢʦʥʜʝʥʩʘʮʠʠ, 
2ʇʘ ʯ ʤ

ʤʛ

Ö Ö
; "ʇR   ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʦʧʨʦʥʠʮʘʥʠʶ ʫʯʘʩʪʢʘ ʩʪʝʥʳ ʦʪ ʢʦʥʮʘ ʟʦʥʳ 

ʢʦʥʜʝʥʩʘʮʠʠ ʜʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ, 
2ʇʘ ʯ ʤ

ʤʛ

Ö Ö
. 

ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʝʡʩʷ ʚ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ 

ʚʳʧʘʜʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

' ",g g gD = -
2

.
ʤʛ

ʤ
 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠ 

(ʨʠʩ.). ɺ ʢʦʦʨʜʠʥʘʪʘʭ ʇe R-  ʚ ʚʳʙʨʘʥʥʦʤ ʤʘʩʰʪʘʙʝ ʩʪʨʦʠʪʩʷ ʣʠʥʠʷ ʧʘʨʮʠʘʣʴ-

ʥʳʭ ʜʘʚʣʝʥʠʡ ( )t ʇe f R= ʠ ʣʠʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ 

( )t ʇE f R= . ɽʩʣʠ ʣʠʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ tE  ʚʳʰʝ ʣʠʥʠʠ 

ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ te, ʪʦ ʢʦʥʜʝʥʩʘʮʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʚ ʪʦʣʱʝ ʥʝ ʧʨʦʠʩʭʦ-

ʜʠʪ. ɽʩʣʠ ʣʠʥʠʷ te  ʠ tE  ʧʝʨʝʩʝʢʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʣʠʥʠʷ te  ʚʳʰʝ ʣʠʥʠʠ tE  

ʚʦʟʤʦʞʥʘ ʢʦʥʜʝʥʩʘʮʠʷ ʧʘʨʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʩʣʦʠ ʩʪʝʥʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʦʥʳ ʢʦʥʜʝʥʩʘʮʠʠ ʠʟ ʪʦʯʝʢ _Bte  ʠ _Hte  ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʪʝʥʢʠ ʧʨʦʚʦʜʷʪ ʢʘʩʘ-

ʪʝʣʴʥʳʝ ʢ ʣʠʥʠʠ tE . ʄʝʞʜʫ ʪʦʯʢʘʤʠ ʢʘʩʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʟʦʥʘ ʚʦʟʤʦʞʥʦʡ ʢʦʥ-

ʜʝʥʩʘʮʠʠ ʚʣʘʛʠ. 

ʕʪʘʧ 5. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ Pascal. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʠ-

ʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, ʧʨʠ ʢʦ-

ʪʦʨʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʜʝʥʩʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʚʠʜʘ 

ʪʦʧʣʠʚʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʈʠʩʫʥʦʢ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ 

 

ʊʘʙʣʠʮʘ. ʈʘʩʯʝʪʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʪʨʫʙʫ 

ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ  

ʜʳʤʦʚʳʭ ʛʘʟʦʚ 

ʉʢʦʨʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ 

ʪʨʫʙʫ, ʤ/ʩ 

6 13 20 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ, Üʉ 183 132 121 

ʂʫʟʥʝʮʢʠʡ ʫʛʦʣʴ, Üʉ 118 87 81 

 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʦʡ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʤʠʥʠʤʘʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʩʫʭʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʚ ʩʪʝʥʢʝ, ʥʘ ʢʦʪʦʨʳʝ ʚʣʠʷʝʪ ʩʢʦʨʦʩʪʴ ʜʳʤʦʚʳʭ 

ʛʘʟʦʚ ʠ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʧʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʢʦʪʦʨʦʝ ʫ ʢʫʟʥʝʮʢʦ-

ʛʦ ʫʛʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʵʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʤʝʥʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ ʫ 

ʫʛʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ.   

ʇʨʦʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʝʪ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝ-

ʞʠʤʘ ʚʣʘʛʦʧʨʦʥʠʮʘʝʤʳʭ ʩʪʝʥʦʢ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʢʠʨʧʠʯʥʳʭ ʜʳʤʦʚʳʭ ʪʨʫʙ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʣʘʞʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʠʭ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʩʢʦ-

ʨʦʩʪʴʶ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ.  
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ʀʟʤʝʥʝʥʠʷ 2017 ʛʦʜʘ ʚ ʌɿ ˉ 214-ʌɿ çʆʙ ʫʯʘʩʪʠʠ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʦ ʚʥʝ-

ʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 
 

ɸʥʥʦʪʘʮʠʷ: ʉ 2017 ʛʦʜʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚ ʩʬʝʨʝ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʦʷʚʠʪʩʷ ʨʷʜ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʩʢʘ-

ʟʘʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʠʠ ʜʦʣʴʱʠʢʦʚ. ʉ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʧʦʧʨʘʚʢʠ ʚ 

214-ʌɿ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʢʘʩʘʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʩʪʨʦʡʱʠʢʦʚ, ʥʦ ʠ ʜʠʢʪʫʶʪ ʥʦʚʳʝ 

ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʜʦʣʴʱʠʢʦʚ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʠʟʤʝʥʝʥʠʡ ʚ ʌɿ 

ˉ214-ʌɿ ʠ ʠʭ ʚʣʠʷʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʪʨʦʡʱʠʢʦʚ ʠ ʜʦʣʴʱʠʢʦʚ, ʠ ʫʢʘʟʘʥʘ ʚʟʘʠʤʦ-

http://elibrary.ru/contents.asp?issueid=1139862
http://elibrary.ru/contents.asp?issueid=1139862&selid=20230650
http://elibrary.ru/contents.asp?issueid=1131616
http://elibrary.ru/contents.asp?issueid=1131616&selid=19549087
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ʩʚʷʟʴ ʩʦʢʨʘʱʝʥʠʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʄʥʦʛʠʝ 

ʧʦʧʨʘʚʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʜʣʷ ʜʦʣʴʱʠʢʘ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʤʝʨʳ, 

ʦʯʝʚʠʜʥʦ, ʧʦʚʣʝʢʫʪ ʫʜʦʨʦʞʘʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ. ʆʜʥʘʢʦ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʧʝʨʝʧʣʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʧʨʦ-

ʙʣʝʤ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʦʣʝʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʫʯʘʩʪʠʝ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ, ʨʠʩʢʠ, ʨʠʩʢʠ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠʟʤʝʥʝʥʠʷ, ʌɿ ˉ 214-ʌɿ. 
 

ʉ 2017 ʛʦʜʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚ ʩʬʝʨʝ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʷʚʠʪʩʷ 

ʨʷʜ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʩʢʘʟʘʪʴʩʷ 

ʥʘ ʧʦʣʦʞʝʥʠʠ ʜʦʣʴʱʠʢʦʚ. 

ʉ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʧʦʧʨʘʚʢʠ ʚ 214-ʌɿ, ʢʦʪʦʨʳʝ ʥʝ 

ʪʦʣʴʢʦ ʢʘʩʘʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʩʪʨʦʡʱʠʢʦʚ, ʥʦ ʠ ʜʠʢʪʫʶʪ ʥʦʚʳʝ ʧʨʘʚʘ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʜʦʣʴʱʠʢʦʚ. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 304-ʌɿ, ʧʦʜʧʠʩʘʥʥʳʡ ʇʨʝʟʠʜʝʥ-

ʪʦʤ 3 ʠʶʣʷ, ʥʘʟʳʚʘʝʪʩʷ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ñʆʙ ʫʯʘ-

ʩʪʠʠ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ: 

ʀʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʪʨʦʡʱʠʢʦʚ. 

1. ʋʚʝʣʠʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ 
ʟʘʩʪʨʦʡʱʠʢʘ. 

ʉʦʛʣʘʩʥʦ ʩʪ. 66.2 ɻʂ ʈʌ ʫʩʪʘʚʥʦʡ ʢʘʧʠʪʘʣ ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟ-

ʤʝʨ ʠʤʫʱʝʩʪʚʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ ʠʥʪʝʨʝʩʳ ʝʛʦ ʢʨʝʜʠʪʦʨʦʚ. 

ɼʦ ʵʪʦʛʦ ʟʘʩʪʨʦʡʱʠʢʦʤ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚʧʦʣʥʝ ʤʦʛʣʦ 

ʙʳʪʴ ʆʆʆ ʩ ʫʩʪʘʚʥʳʤ ʢʘʧʠʪʘʣʦʤ ʚʩʝʛʦ ʚ 10 ʪʳʩʷʯ ʨʫʙʣʝʡ. ʉʝʡʯʘʩ, ʩʦʛʣʘʩʥʦ 

ʠʟʤʝʥʝʥʠʷʤ ʦʪ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚ ʌɿ-214, ʤʠʥʠʤʘʣʴʥʳʡ ʫʩʪʘʚʥʦʡ ʢʘʧʠʪʘʣ 

ʟʘʩʪʨʦʡʱʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʢʦʣʴʟʷʱʝʡ ʰʢʘʣʝ (ʪʘʙʣʠʮʘ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʣʦʱʘʜʠ ʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ.  

 
ʊʘʙʣʠʮʘ.  ʈʘʟʤʝʨ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʟʘʩʪʨʦʡʱʠʢʘ ʩʦʛʣʘʩʥʦ ʠʟʤʝʥʝʥʠʶ ʌɿ-214 ʩ 

1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ 

ʉʫʤʤʘʨʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʦʟʚʦʜʠ-

ʤʳʭ ʜʦʤʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ ɼɼʋ, ʤ
2
 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʧʠʪʘʣʫ ʟʘ-

ʩʪʨʦʡʱʠʢʘ, ʤʣʥ ʨʫʙʣʝʡ 

1500 2,5 

2500 4 

10 000 10 

25 000 40 

50 000 80 

100 000 150 

250 000 400 

500 000 800 

ʉʚʳʰʝ 500 000 1 500 

 

ʇʦʧʨʘʚʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʢʣʶʯʘʝʪ ʫʯʘʩʪʠʝ ʟʘʩʪʨʦʡʱʠʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʦʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʵʪʦʡ ʤʝʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʥʘ ʨʳʥʢʝ ʦʩʪʘʥʫʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʠ ʙʫʜʫʪ ʜʠʢ-

ʪʦʚʘʪʴ ʫʩʣʦʚʠʷ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʩʪʨʦʡʱʠʢʦʚ 

(ʧʦʨʷʜʢʘ 90%) ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  

ʅʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʪʳ ʦʪʨʘʩʣʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʤʥʝʥʠʷ, ʯʪʦ ʧʦʧʨʘʚʢʘ, ʚ 

ʧʨʠʥʮʠʧʝ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʜʝʝ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɸ ʵʪʘ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʩʪʨʦʡʱʠʢʠ ʭʦʪʷʪ ʧʦʩʪʨʦʠʪʴ ʞʠʣʴʝ ʟʘ ʩʯʝʪ ʙʝʩʧʨʦʮʝʥʪʥʦʛʦ ʢʨʝʜʠʪʘ 

(ʚʟʥʦʩʳ ʜʦʣʴʱʠʢʦʚ), ʘ ʜʦʣʴʱʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʦʪʷʪ ʢʫʧʠʪʴ ʢʚʘʨʪʠʨʫ ʜʝ-

ʰʝʚʣʝ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʚʢʣʘʜʳʚʘʶʪ ʩʚʦʠ ʜʝʥʴʛʠ. ɺ ʢʦʥʝʯ-

ʥʦʤ ʠʪʦʛʝ, ʩʣʦʞʥʳʝ ʧʨʦʮʝʥʪʳ, ʥʘʯʠʩʣʷʝʤʳʝ ʙʘʥʢʦʤ, ʙʫʜʫʪ ʟʘʣʦʞʝʥʳ ʚ ʩʪʦʠ-

ʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʦʧʣʘʯʠʚʘʪʴ ʠʭ ʙʫʜʝʪ ʜʦʣʴʱʠʢ [2]. 

ʅʦ ʚʩʝ ʞʝ, ʫʚʝʣʠʯʝʥʠʝ ʢʘʧʠʪʘʣʘ ʚʦʟʤʦʞʥʦ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʟʘʱʠʪʠʪ 

ʧʨʘʚʘ ʜʦʣʴʱʠʢʦʚ ʧʨʠ ʙʘʥʢʨʦʪʩʪʚʝ ʟʘʩʪʨʦʡʱʠʢʘ. ɽʩʣʠ ʨʘʟʤʝʨ ʢʘʧʠʪʘʣʘ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ð ʟʘʩʪʨʦʡʱʠʢ ʥʝ ʠʤʝʝʪ ʧʨʘʚʦ ʩʪʨʦʠʪʴ ʜʦʤ ʠ ʧʨʠʥʠʤʘʪʴ 

ʦʪ ʜʦʣʴʱʠʢʘ ʜʝʥʴʛʠ. 

2. ʈʘʩʰʠʨʝʥʠʝ ʧʝʨʝʯʥʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʟʘʩʪʨʦʡʱʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɽʩʣʠ ʨʘʥʴʰʝ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʳ ʙʳʣʠ ʨʘʟʤʝʩʪʠʪʴ ʚ ʀʥʪʝʨʥʝʪʝ ʧʨʦʝʢʪʥʫʶ 

ʜʝʢʣʘʨʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ ʜʘʥʥʳʝ ʧʦ ʟʘʩʪʨʦʡʱʠʢʫ ʠ ʧʨʦʝʢʪʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʦ 

ʪʝʧʝʨʴ ʢʦʤʧʘʥʠʠ ʦʙʷʟʘʣʠ ʨʘʟʤʝʱʘʪʴ ʩʢʘʥʳ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

 ʘʫʜʠʪʦʨʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʩʪʨʦʡʱʠʢʦʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

 ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

 ʟʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

 ʜʦʢʫʤʝʥʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʨʘʚʘ ʟʘʩʪʨʦʡʱʠʢʘ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ; 

 ʜʦʛʦʚʦʨ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ ʩ ʫʯʨʝʜʠʪʝʣʷʤʠ ʟʘʩʪʨʦʡʱʠʢʘ ʠ ʬʦʪʦʛʨʘʬʠʠ ʭʦ-

ʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʦʛʦ ʜʦʤʘ; 

 ʬʦʨʤʘ ɼɼʋ, ʢʦʪʦʨʳʡ ʟʘʩʪʨʦʡʱʠʢ ʧʨʝʜʣʘʛʘʝʪ ʟʘʢʣʶʯʘʪʴ ʛʨʘʞʜʘʥʘʤè; 

 ʟʘʢʣʶʯʝʥʠʝ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ (ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ) ʦ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʟʘʩʪʨʦʡʱʠʢʘ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 214-ʌɿ (ʥʦʚʳʡ ʚʠʜ ʜʦʢʫʤʝʥʪʘ). 

ʈʘʟʤʝʱʝʥʠʝ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦ-

ʟʨʘʯʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʩʪʨʦʡʱʠʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʦʙ-

ʩʪʚʝʥʥʳʡ ʩʘʡʪ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʟʘʩʪʨʦʡʱʠʢʘ ʠʣʠ ʝʛʦ 

ʧʦʨʫʯʠʪʝʣʷ. 

ɼʦʢʫʤʝʥʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩ ʜʘʪʳ ʠʭ ʧʦʣʫʯʝʥʠʷ ʟʘʩʪʨʦʡ-

ʱʠʢʦʤ ʠʣʠ ʠʟʤʝʥʝʥʠʷ. ɺʚʝʜʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʟʘʢʦʥ ʪʘʢʞʝ ʚʥʝʩʝʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝ-

ʢʣʘʤʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʟʘʩʪʨʦʡʱʠʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʩʨʝʜʩʪʚ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʩʪʘʥʝʪ ʫʢʘʟʘʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʟʘʩʪʨʦʡʱʠʢʘ (ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝ ʪʦʤʫ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʢʣʘʨʘʮʠʠ), ʘ ʪʘʢʞʝ ʩʚʝ-

ʜʝʥʠʡ ʦ ʤʝʩʪʝ, ʛʜʝ ʧʨʦʝʢʪʥʘʷ ʜʝʢʣʘʨʘʮʠʷ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʣʘʤʫ 

ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʘʞʥʦʛʦ ʫʩʣʦʚʠʷ: ʫ ʟʘʩʪʨʦʡʱʠ-

ʢʘ ʥʘ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʨʝʢʣʘʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʬʦʨʤʣʝʥ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  
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3. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘʩʪʨʦʡʱʠʢʘ ʟʘ ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʫʩʪʨʘʥʝʥʠʷ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɺʚʝʜʝʥʳ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʦʙ ʫʢʘʟʘʥʠʠ ʚ ɼɼʋ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʚʘʨʪʠʨʳ ʥʘ ʵʪʘʞʝ, ʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʢʚʘʨʪʠʨʳ ʜʦʣʴʱʠʢʫ ʟʘʩʪʨʦʡʱʠʢ ʜʦʣʞʝʥ ʧʝ-

ʨʝʜʘʪʴ ʝʤʫ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ, ʩʦʜʝʨʞʘʱʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʘʚʠʣʘʭ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʩʨʦʢʝ ʩʣʫʞʙʳ ʦʙʲʝʢʪʘ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ 

ʵʣʝʤʝʥʪʦʚ ʦʪʜʝʣʢʠ, ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɼʝʣʘʝʪʩʷ ʵʪʦ ʚʦʪ ʜʣʷ ʪʦʛʦ, ʢʦʛʜʘ ʜʦʣʴʱʠʢ ʦʙʨʘʱʘʝʪʩʷ ʢ ʟʘʩʪʨʦʡʱʠʢʫ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ ʝʛʦ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʧʦ ʛʘʨʘʥʪʠʠ, ʝʤʫ ʥʫʞʥʦ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ ʦʥ ʧʨʘʚʠʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣ ʥʝʜʚʠʞʠʤʦʩʪʴ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʚ ʧʨʦʚʝ-

ʜʝʥʠʠ ʨʝʤʦʥʪʘ ʝʤʫ ʙʫʜʝʪ ʦʪʢʘʟʘʥʦ. ʉʜʝʣʘʪʴ ʵʪʦ ʥʫʞʥʦ ʙʫʜʝʪ ʚ ʦʪʚʝʜʝʥʥʳʡ 

ʩʨʦʢ, ʟʘ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʦʩʨʦʯʢʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʩʨʦʢʘ ʟʘʩʪʨʦʡʱʠʢ ʙʫʜʝʪ 

ʚʳʧʣʘʯʠʚʘʪʴ 1% ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʤʦʥʪʥʳʤʠ ʨʘʙʦʪʘʤʠ. 

ʆʜʥʘʢʦ ʩʘʤ ʩʨʦʢ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʦ ʤʥʝʥʠʶ ʟʘʢʦ-

ʥʦʜʘʪʝʣʷ, ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʘʤʠ ʩʪʦʨʦʥʳ ɼɼʋ. ɺʝʜʴ ʩʪʦʨʦʥʦʡ, ʜʠʢʪʫʶ-

ʱʝʡ ʫʩʣʦʚʠʷ ɼɼʋ, ʦʩʪʘʝʪʩʷ ʟʘʩʪʨʦʡʱʠʢ [3].  

4. ʆʛʨʘʥʠʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʢʚʘʨʪʠʨʳ. 

ʆʜʥʦ ʠʟ ʦʩʥʦʚʘʥʠʡ ʨʘʩʪʦʨʞʝʥʠʷ ɼɼʋ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʩʪʥʠʢʘ ʜʦʣʝʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʩʪʨʦʝʥʥʦʡ ʢʚʘʨʪʠʨʳ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʦ ʧʣʦʱʘʜʠ. ɼʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

214-ʌɿ ʟʘʩʪʨʦʡʱʠʢʠ ʟʘʯʘʩʪʫʶ ʧʳʪʘʣʠʩʴ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ɼɼʋ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʢʚʘʨʪʠʨʳ ʚ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ, 10% ʦʪ ʧʣʦʱʘʜʠ, ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʦʡ ɼɼʋ, ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ [4].  

ʀʟʤʝʥʝʥʠʷ ʚʥʝʩʣʠ ʷʩʥʦʩʪʴ ʚ ʵʪʦʪ ʚʦʧʨʦʩ, ʫʢʘʟʘʚ ʢʨʠʪʝʨʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ-

ʩʪʠ 5% ʦʪ ʟʘʷʚʣʝʥʥʦʡ ʚ ɼɼʋ ʧʣʦʱʘʜʠ. ʈʘʥʴʰʝ ʵʪʫ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʝʥ ʙʳʣ 

ʜʦʢʘʟʘʪʴ ʜʦʣʴʱʠʢ ʠ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʚ ʮʝʣʦʤ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʧʦ ʪʘʢʠʤ ʨʘʩʪʦʨʞʝʥʠʷʤ. 

5. ɺ ʟʘʢʦʥʝ ʪʘʢ ʞʝ ʫʢʘʟʘʥʘ ʨʘʙʦʪʘ ʟʘʩʪʨʦʡʱʠʢʘ ʯʝʨʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʯʝ-

ʪʘ ʵʩʢʨʦʫ. ʉʫʪʴ ʨʘʩʯʝʪʦʚ ʧʦ ʵʩʢʨʦʫ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʯʘʩʪʥʠʢ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʦʧʣʘʯʠʚʘʝʪ ɼɼʋ ʥʝ ʥʘʧʨʷʤʫʶ ʥʘ ʩʯʝʪ ʟʘʩʪʨʦʡʱʠʢʘ, ʘ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ 

ʩʯʝʪ ʚ ʙʘʥʢʝ [5]. ʇʨʠ ʵʪʦʤ ʟʘʩʪʨʦʡʱʠʢ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʜʝʥʴʛʘʤ ʜʦ ʤʦ-

ʤʝʥʪʘ, ʧʦʢʘ ʥʝ ʧʦʩʪʨʦʠʪ ʜʦʤ ʠ ʥʝ ʧʝʨʝʜʘʩʪ ʢʚʘʨʪʠʨʫ ʜʦʣʴʱʠʢʫ. ɸ ʝʩʣʠ ʥʝ ʧʦ-

ʩʪʨʦʠʪ, ʙʘʥʢ ʚʦʟʚʨʘʱʘʝʪ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʫʯʘʩʪʥʠʢʫ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɹʘʥʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʝʪ ʧʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʫ, ʪʦ ʝʩʪʴ, ʬʘʢʪʠʯʝʩʢʠ, ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʩʭʝʤʘ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʠʩʢʣʶʯʘʝʪ ʥʝʮʝʣʝʚʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʝʛ.  

ʅʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʥʪʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ ʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʴʛʘʤʠ 

ʜʦʣʴʱʠʢʦʚ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʜʝʰʝʚʣʝʥʠʶ ʩʪʦʠʤʦ-

ʩʪʠ ʢʚʘʨʪʠʨ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʙʣʶʜʘʝʤʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ. 

ɺʧʨʦʯʝʤ, ʭʦʪʷ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʯʝʨʝʟ ʵʩʢʨʦʫ-ʩʯʝʪʘ ʚ ʥʦʚʦʤ ʟʘʢʦʥʝ ʧʨʦ-

ʧʠʩʘʥ, ʦʜʥʘʢʦ, ʥʠʢʪʦ ʥʝ ʦʙʷʟʘʣ ʟʘʩʪʨʦʡʱʠʢʦʚ ʨʘʙʦʪʘʪʴ ʧʦ ʦʧʠʩʘʥʥʦʡ ʩʭʝʤʝ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʯʝʪʦʚ ʵʩʢʨʦʫ ʥʦ-

ʩʠʪ ʪʝʩʪʦʚʳʡ ʭʘʨʘʢʪʝʨ. 
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6. ɿʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʴʱʠʢʦʚ ʥʘ ʮʝʣʠ, ʥʝ ʩʚʷ-

ʟʘʥʥʳʝ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ (ʞʠʣʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ). ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʪʝʧʝʨʴ ʟʘʧʨʝʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʩʦʙʨʘʥʥʳʝ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʜʥʦʛʦ ʜʦʤʘ ʥʘ ʜʦʩʪʨʦʡʢʫ ʜʨʫʛʦʛʦ. ʆʪʥʳʥʝ ʟʘʩʪʨʦʡʱʠʢ ʦʙʷʟʘʥ 

ʚʝʩʪʠ ʬʠʥʘʥʩʦʚʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʜʦʤʫ. ɻʦʜʦʚʘʷ ʦʪʯʝʪ-

ʥʦʩʪʴ ʧʦʜʣʝʞʠʪ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʘʫʜʠʪʫ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʝʩʫʪ ʧʝʨʩʦʥʘʣʴʥʦ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʟʘʩʪʨʦʡʱʠʢʘ ʠ ʛʣʘʚʥʳʡ ʙʫʭʛʘʣʪʝʨ.      

ɸʥʘʣʠʟ ʨʳʥʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʝ-

ʯʘʣʴʥʦʤʫ ʚʳʚʦʜʫ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢʘʷ ʧʨʘʢʪʠʢʘ ʧʝʨʝʙʨʘʩʳʚʘʥʠʷ ʩʨʝʜʩʪʚ ʩ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʟʘʩʪʨʦʡʢʠ ʥʘ ʜʨʫʛʦʡ ʧʨʠʚʦʜʠʣʘ ʢ ʨʘʩʰʘʪʳʚʘʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʟʘʩʪʨʦʡʱʠʢʘ ʠ ʚ ʠʪʦʛʝ ï ʢ ʙʘʥʢʨʦʪʩʪʚʫ [3]. 

7. ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʟʘʩʪʨʦʡʱʠʢʦʚ (ɽʈɿ).  ʕʪʦʪ ʨʝʝʩʪʨ ʙʫʜʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʚ ʚʠʜʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʟʘ-

ʩʪʨʦʡʱʠʢʦʚ ʠ ʘʥʘʣʠʟʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʰʠʨʠʚʰʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ 214-ʌɿ, ʘ 

ʩʦʩʪʘʚ ʩʚʝʜʝʥʠʡ ʠ ʧʦʨʷʜʦʢ ʝʛʦ ʚʝʜʝʥʠʷ ʧʨʦʧʠʰʫʪ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʈʌ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ɽʈɿ, ʷʚʣʷ-

ʶʪʩʷ ʦʪʢʨʳʪʳʤʠ, ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʠ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘ-

ʩʪʨʦʡʱʠʢʦʚ.  

ʀʟʤʝʥʝʥʠʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʦʣʴʱʠʢʘʤ. 

ɿʘʧʨʝʪ ʥʘ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʦʪʢʘʟ ʦʪ ɼɼʋ. ʇʨʠ ʥʘʜʣʝʞʘʱʝʤ ʠʩʧʦʣʥʝʥʠʠ 

ɼɼʋ ʟʘʩʪʨʦʡʱʠʢʦʤ ʜʦʣʴʱʠʢ ʙʦʣʝʝ ʥʝ ʚʧʨʘʚʝ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʥʝʥʠʷ ɼɼʋ. ʊʦ ʝʩʪʴ ʫʯʘʩʪʠʝ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʦʣʴʰʝ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ. ɿʘʩʪʨʦʡʱʠʢ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʫʧʣʘʪʳ ʥʝʫʩʪʦʡʢʠ, 

ʝʩʣʠ ʜʦʣʴʱʠʢ ʥʘʤʝʨʝʥʥʦ ʩʦʨʚʘʣ ʩʨʦʢʠ, ʦʪʢʘʟʘʚʰʠʩʴ ʧʦʜʧʠʩʳʚʘʪʴ ʘʢʪ ʧʨʠʝʤʘ-

ʧʝʨʝʜʘʯʠ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʟʘʩʪʨʦʡʱʠʢ ʜʦʢʘʞʝʪ ʚ ʩʫʜʝ, ʯʪʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʪʢʘʟʘ ʫ 

ʜʦʣʴʱʠʢʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʦʥ ʥʠʯʝʛʦ ʧʣʘʪʠʪʴ ʥʝ ʙʫʜʝʪ. ʆʪʥʳʥʝ 

ʨʘʩʪʦʨʛʥʫʪʴ ʜʦʛʦʚʦʨ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ, ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʟʘʩʪʨʦʡʱʠʢʦʤ 

ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ\ʠʣʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʙʫʜʝʪ ʥʝʣʴʟʷ. 

ʀʟʤʝʥʝʥʠʷ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ. 

1. ʆʪʩʫʪʩʪʚʠʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʘʣʦʛʘʤ ï ʫʩʣʦʚʠʝ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʟʘʩʪʨʦʡʱʠʢʦʤ ʦʪʥʳʥʝ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʜʦʠʤʢʠ ʧʦ ʥʘʣʦʛʘʤ, ʩʙʦʨʘʤ, ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ 

ʠʥʳʤ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʣʘʪʝʞʘʤ ʚ ʙʶʜʞʝʪʳ ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʈʌ. 

2. ʆʙʷʟʘʥʥʦʩʪʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʧʦ 

ɼɼʋ. ʊʘʢ, ʟʘʩʪʨʦʡʱʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʬʦʨʤʫ ɼɼʋ. ʀ ʭʦʪʷ 

ʦʯʝʥʴ ʤʥʦʛʠʝ ʫʩʣʦʚʠʷ ɼɼʋ ʨʝʛʫʣʠʨʫʶʪʩʷ 214-ʌɿ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ çʙʝ-

ʣʳʭ ʧʷʪʝʥè. ʕʪʠʤ ʧʦʣʴʟʫʶʪʩʷ ʟʘʩʪʨʦʡʱʠʢʠ. ʀ ʝʩʣʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʚʚʝʜʝʪ 

ʝʜʠʥʫʶ ʬʦʨʤʫ ʪʝʢʩʪʦʚ ɼɼʋ, ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ, ʵʪʦ ʙʫʜʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʜʦʣʴʱʠʢʘʤ. 

ʊʝʧʝʨʴ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʦʙʷʟʫʝʪʩʷ ʠʟʜʘʚʘʪʴ ʧʨʘʚʠʣʘ, ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ 

ʩʪʦʨʦʥ ɼɼʋ ʧʨʠ ʝʛʦ ʟʘʢʣʶʯʝʥʠʠ ʠ ʠʩʧʦʣʥʝʥʠʠ. ʇʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ ʪʨʘʜʠʮʠʦʥ-

ʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ, ʯʝʤ ʠʟʤʝʥʝʥʠʷ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ.  
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3. ʇʦʷʚʠʣʘʩʴ ʩʪʘʪʴʷ ʦ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʤ ʬʦʥʜʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦ-

ʟʜʘʥ ʧʦ ʨʝʰʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʠ ʩʨʝʜʩʪʚʘ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʚʟʥʦʩʦʚ ʟʘʩʪʨʦʡʱʠʢʦʚ (ʥʝ ʙʦʣʝʝ 1% ʦʪ ʧʣʘʥʠʨʫʝʤʦʡ ʩʪʦʠʤʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ), ʧʨʠʚʣʝʢʘʶʱʠʭ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʫʯʘʩʪʥʠʢʦʚ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʘʢʦʡ ʬʦʥʜ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʚ ʮʝʣʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʠ 

ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʫʯʘʩʪʥʠʢʦʚ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʝʨʝʜ 

ʢʦʪʦʨʳʤʠ ʥʝ ʠʩʧʦʣʥʷʶʪʩʷ ʟʘʩʪʨʦʡʱʠʢʘʤʠ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʘʨʙʠʪʨʘʞ-

ʥʳʤ ʩʫʜʦʤ ʚʚʝʜʝʥʳ ʧʨʦʮʝʜʫʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʝʣʝ ʦ ʙʘʥʢʨʦʪ-

ʩʪʚʝ. ʂʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʬʦʥʜ, ʠʟ ʢʦʪʦʨʦʛʦ, ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʟʘʩʪʨʦʡ-

ʱʠʢʘ ʥʝʧʨʝʦʜʦʣʠʤʳʭ ʪʨʫʜʥʦʩʪʝʡ ʙʫʜʝʪ ʜʦʩʪʨʘʠʚʘʪʴʩʷ ʞʠʣʴʝ ʠʣʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʳʧʣʘʪʳ ʧʦʩʪʨʘʜʘʚʰʠʤ. 

ɸʥʘʣʠʪʠʢʠ, ʧʫʪʝʤ ʥʝʩʣʦʞʥʳʭ ʧʦʜʩʯʝʪʦʚ, ʫʞʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʨʝʜʩʪʚʘ 

ʬʦʥʜʘ ʙʫʜʫʪ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ ʩʫʤʤʫ ʚ 20-30 ʤʣʨʜ. ʨʫʙʣʝʡ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʜʝʥʝʛ ʜʦʣʞʥʦ ʭʚʘʪʠʪʴ ʥʘ ʧʦʢʨʳʪʠʝ ʣʶʙʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ [4].  

ʊʝʧʝʨʴ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʟʘ ʦʰʠʙʢʠ (ʠʣʠ ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ) ʧʨʦ-

ʙʣʝʤʥʦʛʦ ʟʘʩʪʨʦʡʱʠʢʘ ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʥʝ ʙʘʥʢ ʠʣʠ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ, ʘ ʝʛʦ 

ʢʦʣʣʝʛʠ ï ʪʘʢʠʝ ʞʝ ʟʘʩʪʨʦʡʱʠʢʠ.  

ʉ ʢʘʞʜʦʡ ʨʝʜʘʢʮʠʝʡ ʌɿ-214 ʦʩʪʘʝʪʩʷ ʚʩʝ ʤʝʥʴʰʝ ʣʘʟʝʝʢ, ʢʦʪʦʨʳʤʠ ʤʦʛʣʠ 

ʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʟʘʩʪʨʦʡʱʠʢʠ ʜʣʷ ʦʙʤʘʥʘ ʩʚʦʠʭ ʢʣʠʝʥ-

ʪʦʚ.  

ʄʥʦʛʠʝ ʧʦʧʨʘʚʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʜʣʷ ʜʦʣʴʱʠʢʘ, ʦʜʥʘʢʦ 

ʥʝʢʦʪʦʨʳʝ ʤʝʨʳ, ʦʯʝʚʠʜʥʦ, ʧʦʚʣʝʢʫʪ ʫʜʦʨʦʞʘʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʨʳʥʢʝ. ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʝʨʝʧʣʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦ-

ʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʚʤʝʩʪʦ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʢʚʘʨʪʠʨʳ.  
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ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ ʤʝʪʦʜʦʤ ʚʳʙʫʨʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ 

ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ 
 

ɸʥʥʦʪʘʮʠʷ: ʬʫʥʜʘʤʝʥʪ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʝʨʝʜʘʶʪʩʷ ʥʘʛʨʫʟʢʠ ʩʦ ʚʩʝʛʦ ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʩʨʦʢ ʩʣʫʞʙʳ ʟʜʘʥʠʷ. 

ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʤʦʛʫʪ ʚʳʷʚʠʪʴʩʷ ʜʝʬʦʨʤʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʦʩʘʜʢʝ ʠ ʪʨʝʱʠʥʘʤ ʥʘ ʢʦʥʩʪʨʫʢ-

ʮʠʷʭ, ʥʦ ʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʨʳ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʠʤʝʥʥʦ 

ʤʝʪʦʜ ʚʳʙʫʨʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʩʘʤʦ-

ʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʤʝʪʦʜʘ ʥʘ ʧʨʠʤʝʨʝ 7-ʤʠ ʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʩ ʧʣʠʪʥʳʤ 

ʬʫʥʜʘʤʝʥʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʘʤʝʥʪʥʘʷ ʧʣʠʪʘ, ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʨʦʩʘʜʢʘ, ʢʨʝʥ, ʰʘʛ 

ʙʫʨʝʥʠʷ, ʩʢʚʘʞʠʥʘ, ʟʘʤʘʯʠʚʘʥʠʝ. 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʦʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʟʜʘ-

ʥʠʷ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʨʦʩʘʜʢʘ [1]. 

ʇʝʨʚʳʡ ʧʨʠʟʥʘʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʨʦʩʘʜʢʠ ï ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʥʘ ʦʪ-

ʤʦʩʪʢʝ ʠ ʬʘʩʘʜʥʦʡ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʧʨʠʥʠʤʘʪʴ ʤʝ-

ʨʳ, ʢʘʢ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʣʠʩʴ ʧʝʨʚʠʯʥʳʝ ʧʨʠʟʥʘʢʦʚ ʜʝʬʝʢʪʦʚ ʬʫʥʜʘʤʝʥʪʘ, ʠʥʘ-

ʯʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠʚʝʜʝʪ ʢ ʪʨʝʱʠʥʘʤ ʚ ʩʪʝʥʘʭ, ʘ 

ʧʦʪʦʤ ʠ ʢ ʧʦʣʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʫʩʪʨʘʥʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʨʦʩʘʜʢʠ ʟʜʘ-

ʥʠʡ, ʦʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʚʳʙʫʨʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦ-

ʨʦʥʳ. ʉʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʫʩʢʘʥʠʠ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ ʧʫʪʸʤ 

ʟʘʜʘʚʘʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʞʘʪʠʷ ʦʩʣʘʙʣʝʥʥʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ ʦʩʥʦ-

ʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʬʫʥʜʘʤʝʥʪʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ [2]. 

ʄʝʪʦʜ ʚʳʙʫʨʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʫʩʪʨʘ-

ʥʝʥʠʠ ʢʨʝʥʦʚ ʟʜʘʥʠʡ, ʚʦʟʚʝʜʝʥʥʳʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʩʥʦ-

ʚʘʥʠʷʭ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʘʜʢʠ ʦʪʨʳʚʘʝʪʩʷ ʢʦʪʣʦʚʘʥ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦ-

ʨʦʥʳ ʟʜʘʥʠʷ ʛʣʫʙʠʥʦʡ ʜʦ 1 ʤ ʥʠʞʝ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. ʅʘ ʜʥʦ ʢʦʪʣʦʚʘʥʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʣʴʩʦʚʳʝ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʫʩʪʘʥʦʚʢʠ ʙʫʨʝ-

ʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʛʨʫʥʪʘʭ. ʉʢʚʘʞʠʥʳ ʜʝʣʘʶʪ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴ-

ʢʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʷʜʦʚ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩʪʘʜʠʷ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʦʩʘʜʦʢ ʧʫʪʝʤ ʧʦʵʪʘʧʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʛʨʫʥʪʘ ʯʝʨʝʟ ʩʢʚʘʞʠʥʳ [3]. 

ɿʘʤʘʯʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʝʝ 60 Áʉ, ʧʦʪʦ-

ʤʫ ʯʪʦ ʪʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʩʘʜʢʫ ʟʜʘʥʠʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʬʫʥʪʦʚ ʠʟ-

ʟʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʛʨʫʥʪʘ ʠ ʠʭ ʘʛʨʝʛʘ-

ʪʘʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʟʘʤʘʯʠʚʘʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʩʥʠʞʘʝʪ ʦʙʲʝʤʦʚ ʙʫʨʝʥʠʷ ʠ 

mailto:igor-cheba@yandex.ru
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ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʘ ʨʘʙʦʪ ʧʦ ʚʳʨʘʚʥʠʚʘʥʠʶ ʟʜʘʥʠʷ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʵʪʦ ʚʝʜʸʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʩʢʚʘʞʠʥ [4]. ʇʦʜ ʩʠʣʦʡ ʪʷ-

ʞʝʩʪʠ ʟʜʘʥʠʷ ʛʨʫʥʪ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ ʠ ʚ ʠʭ ʩʚʦʜʘʭ ʨʘʟʨʫʰʘʝʪʩʷ. ʉʝʯʝʥʠʷ ʦʪ-

ʚʝʨʩʪʠʡ ʤʝʥʷʝʪʩʷ, ʩʪʘʥʦʚʠʪʩʷ ʵʣʠʧʩʦʦʙʨʘʟʥʳʤ ʠ ʚ ʠʪʦʛʝ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʚʘʝʪ-

ʩʷ. ʋʚʣʘʞʥʝʥʥʳʡ ʛʨʫʥʪ ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʫʧʣʦʪʥʷ-

ʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʩʘʜʢʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ɺ ʠʪʦʛʝ ʟʜʘʥʠʝ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 7-ʤʠ 

ʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʥʘ ʬʫʥʜʘʤʝʥʪʝ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʡ ʧʣʠʪʳ ʪʦʣʱʠʥʦʡ 1,2 ʤ (ʨʠʩ. 

1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʷ ʟʜʘʥʠʝ ʥʘʢʨʝʥʠʣʦʩʴ. ʋʢʣʦʥ i=0,01 (ʨʠʩ. 2), 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʜʘ-

ʥʠʷ iu=0,002 [5]. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʟʜʘʥʠʷ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʣʘʙʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʚʳʙʫʨʠʚʘʥʠʝʤ ʩʢʚʘʞʠʥ ʩ ʤʝ-

ʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ.  

- ʊʠʧ ʬʫʥʜʘʤʝʥʪʘ ï ʧʣʠʪʥʳʡ;  

- ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ï 11,800 ʤ;  

- ʊʦʣʱʠʥʘ ʧʣʠʪʳ ʬʫʥʜʘʤʝʥʪʘ - 1,2 ʤ; 

- ʕʪʘʞʥʦʩʪʴ ï 10 (3 ʧʦʜʟʝʤʥʳʝ, 7 ʥʘʜʟʝʤʥʳʝ); 

- ʉʨʝʜʥʷʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʵʪʘʞʘ ï 2 ʪ/ʤ
2
; 

- ʈʘʟʤʝʨʳ ʚ ʦʩʷʭ 57Ĭ40,2 ʤ. 

 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʨʘʩʯʝʪʘ 

ɿʜʘʥʠʝ ʧʦʣʫʯʠʣʦ ʢʨʝʥ i= 0.01, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʥʠʮʘ ʦʩʘʜʦʢ ʢʨʘʝʚ ʧʣʠʪʳ 

ï 570 ʤʤ. 

 

 
ʈʠʩ. 2. ʇʨʦʩʘʜʢʘ ʤʦʜʝʣʠ 

 

ɼʘʥʥʫʶ ʟʘʜʘʯʫ ʨʝʰʠʤ ʤʝʪʦʜʦʤ ʚʳʙʫʨʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ 

ʩʪʦʨʦʥʳ. 
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ɺʳʨʘʚʥʠʚʘʥʠʝ ʟʜʘʥʠʷ ʙʫʜʝʤ ʜʦʙʠʚʘʪʴʩʷ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʰʘʛʘ ʙʫʨʝʥʠʷ 

ʧʦ ʜʣʠʥʝ ʧʣʠʪʳ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʉʝʯʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʜʣʠʥʝ ʬʫʥʜʘʤʝʥʪʘ 

 

ɺʝʣʠʯʠʥʘ ʧʨʦʩʘʜʢʠ ʚ ʩʝʯʝʥʠʠ 1-1: 

57,001,057ʪʝʦʨ =Ö=Ö= ilS ʤ,                                            (1) 

ʛʜʝ l ï ʜʣʠʥʘ ʬʫʥʜʘʤʝʥʪʘ; i  ʫʢʣʦʥ ʟʜʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʞʝ ʟʥʘʯʝʥʠʝ S ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

U

Kd
S

4

2

ʨʘʩʯ.

p
= ,                                                       (2) 

ʛʜʝ U ï ʰʘʛ ʙʫʨʝʥʠʷ (U=1,4...2d, ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠʤʝʤ U=1,4d=0,98 ʤ); d 

ï ʜʠʘʤʝʪʨ ʩʢʚʘʞʠʥʳ (ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠʤʝʤ ï 0,7 ʤ); ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ [6].       

           ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʛʨʘʬʠʢʫ (U/d=1,4; ɟ=1,5 ʛ/ʩʤ
3
) (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ (U/d): 1 ï ɟ = 1,5 ʛ/ʩʤ

3
; 2 ï ɟ = 1,6 ʛ/ʩʤ

3
; 3 ï ɟ = 1,7 ʛ/ʩʤ

3
 

 

ʇʦ ʛʨʘʬʠʢʫ ʦʧʨʝʜʝʣʷʝʤ ʂ=1,52, ʠ ʧʦ ʬʦʨʤʫʣʝ (2) ʥʘʭʦʜʠʤ Sʨʘʩʯ.: 

593,0
98,04

52,17,014,3

4

22

ʨʘʩʯ. =
Ö

ÖÖ
=

p
=

U

Kd
S ʤ. 
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ʈʘʟʥʠʮʘ ʤʝʞʜʫ Sʨʘʩʯ. ʠ Sʪʝʦʨ. ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ Ñ5%:  

 

%03,4
57,0

593,0

ʪʝʦʨ.

ʨʘʩʯ.
==

S

S
  ï ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦ. 

ɸʥʘʣʦʛʠʯʥʦ ʥʘʡʜʝʤ ʰʘʛ ʙʫʨʝʥʠʷ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ 

ʉʝʯʝʥʠʝ 

                ʇʘʨʘʤʝʪʨ 
1-1 2-2 3-3 4-4 

S,ʤ 0,593 0,395 0,297 0,198 

U,ʤ 0,98 1,51 2,01 3,01 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ ʧʫʪʸʤ ʚʳʙʫʨʠ-

ʚʘʥʠʷ ʛʨʫʥʪʘ ʩ ʤʝʥʝʝ ʧʨʦʩʝʚʰʝʡ ʩʪʦʨʦʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʢʨʝʥʘ ʟʜʘʥʠʡ ʙʝʟ ʚʥʝʩʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ; 

2) ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʩʦʙʘʤʠ 

ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʘʜʢʠ ʟʜʘʥʠʡ ʤʝʪʦʜʦʤ ʧʦʜʲʝʤʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɼʘʣʠʥʯʫʢ ɺ.ʉ., ʀʣʴʤʝʥʜʝʨʦʚ ʄ.ʉ., ʗʨʢʠʥ ɺ.ɺ. ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʩʘʜʢʠ ʬʫʥʜʘ-

ʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ SLAB LIFTING// ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 2015, ˉ 11 ʉ. 16ï26. 

2. ɺʘʩʝʥʠʥ ɺ.ɸ., ɸʩʪʘʬʴʝʚʘ ɽ.ɼ. ʋʯʝʪ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʧʨʠ ʨʘʩ-

ʯʝʪʝ ʦʩʘʜʦʢ ʟʜʘʥʠʷ // ɾʫʨʥʘʣ ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ. 2012. ˉ 1. ʉ. 1-21. 

3. http://www.stroitelstvo-new.ru/fundament/75.shtml (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 21.03.2017). 

4. ʉʘʨʘʥʘ ɽ.ʇ., ʐʝʡʥʠʥ ɺ.ʀ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠʥʞʝʥʝʨʥʦʛʦ ʨʘʩ-

ʯʝʪʘ ʦʩʘʜʦʢ ʠ ʢʨʝʥʘ ʬʫʥʜʘʤʝʥʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʦʪʥʦʛʦ ʟʜʘʥʠʷ // ʆʩʥʦ-

ʚʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʳ ʠ ʤʝʭʘʥʠʢʘ ʛʨʫʥʪʦʚ. 2007. ˉ 6. ʉ.2-7.  

5. ʉʇ 22.13330.2010 ʧʨʠʣʦʞʝʥʠʝ ɼ. ʊʘʙʣʠʮʘ ɼ.1 ʧ.1. 

6. ʃʫʙʷʛʠʥ ɸ.ɺ., ɹʦʙʨʷʢʦʚ ɸ.ʇ. ʉʧʦʩʦʙ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʘʜʦʢ 
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ʐʘʡʭʫʪʜʠʥʦʚ ʀ.ʂ., ʐʤʳʢʦʚʘ ɽ.ʀ. Autodesk Revit ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʠʥʪʝʛʨʘʮʠʠ ʤʦʜʝʣʠ ʚ ʨʘʩʯʸʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʐʘʡʭʫʪʜʠʥʦʚ ʀ.ʂ., ʤʘʛʠʩʪʨʘʥʪ, e-mail: ilyasik22@gmail.com; 

ʐʤʳʢʦʚʘ ɽ.ʀ., ʤʘʛʠʩʪʨʘʥʪ  

 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 

 
Autodesk Revit ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʠʥʪʝʛʨʘʮʠʠ ʤʦʜʝʣʠ ʚ ʨʘʩʯʸʪʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

 
ɸʥʥʦʪʘʮʠʷ: ʉ ʧʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ BIM ʧʨʠʰʣʘ ʥʦʚʘʷ ʵʨʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʟʜʘʥʠʡ. ʆʥʘ ʩʨʘʟʫ ʥʘʯʘʣʘ ʟʘʤʝʥʷʪʴ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʥʘʩ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢ-

ʪʦʚ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚʦ ʚʩʝʭ ʢʣʶ-

ʯʝʚʳʭ ʘʩʧʝʢʪʘʭ: ʧʨʦʝʢʪ ʩʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʝʨʝʜʘʯʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ BIM, Autodesk Revit 

ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʥʪʝʛʨʘʮʠʠ ʤʦʜʝʣʠ ʚ ʨʘʩʯʸʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: BIM, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, Autodesk Revit, 

ʠʥʪʝʛʨʘʮʠʷ, ʨʘʩʯʝʪʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʤʦʜʝʣʴ ʟʜʘʥʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʝʢʪʥʘʷ, ʚʳ-

ʥʫʞʜʝʥʘ ʧʦʜʯʠʥʷʪʴʩʷ ʟʘʢʦʥʘʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦ-

ʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʝʥʮʠʷ. ʆʛʨʦʤʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʦʙʷ-

ʟʳʚʘʝʪ ʥʘʭʦʜʠʪʴ ʩʧʦʩʦʙʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʬʠʨʤʘ ʩʤʦʞʝʪ ʜʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘ-

ʚʫ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʣʫʯʰʝ, ʯʝʤ ʵʪʦ ʜʝʣʘʶʪ ʦʩʪʘʣʴʥʳʝ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʝʩʦʤʥʝʥʥʦ, ʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳ-

ʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. 

ʉʪʘʜʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʵʪʘʧʦʤ, ʚʝʜʴ ʠʤʝʥʥʦ 

ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʟʘʚʠʩʠʪ, ʢʘʢʠʤ ʙʫʜʝʪ ʦʙʲʝʢʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɻʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʨʘʙʦʪʳ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ʏʪʦʙʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʥʝʦʙʭʦʜʠʤ ʠʥʩʪʨʫʤʝʥʪ, 

ʩʧʦʩʦʙʥʳʡ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʞʝ ʩʘʤʫʶ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʥ-

ʬʦʨʤʘʪʠʚʥʦ ʪʦʯʥʦʡ, ʘ ʪʘʢʞʝ ʥʘʛʣʷʜʥʦʡ ʠ ʧʦʥʷʪʥʦʡ. ʀ ʪʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ ʫʞʝ 

ʩʫʱʝʩʪʚʫʝʪ. 

ʊʝʭʥʦʣʦʛʠʷ BIM ʚʦʟʥʠʢʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʘʢʪʠʚʥʦ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ ʤʠʨʦʚʦʡ ʧʨʦʝʢʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠ-

ʢʝ, ʟʘʤʝʥʷʷ ʚʩʝ ʨʘʥʝʝ ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [1]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʥʮʝʧʮʠʠ BIM, ʥʝ ʩʪʦʣʴ ʚʝʣʠʢʦ. ʆʙʲʷʩʥʠʪʴ ʵʪʦ ʤʦʞʥʦ ʪʝʤ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʯʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʜʘʚʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʫʩʧʝʣʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʠʪʴʩʷ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ Tekla Structures, Graphisoft ArchiCad, Nemetschek Allplann, Bentley Ar-

chitecture, ʥʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ Revit ʦʪ ʢʦʤʧʘʥʠʠ Au-

todesk. ʀʤʝʥʥʦ ʦ ʥʝʡ ʙʫʜʝʪ ʠʜʪʠ ʨʝʯʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 
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ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ɹʝʟʫʩʣʦʚʥʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʥʘʯʠʥʘʷ ʩ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʟʘʧʦʣʥʝʥʠʝʤ ʩʧʝʮʠʬʠʢʘ-

ʮʠʡ, ʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ. ʅʦ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʨʦʢʘʤ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʥʘ 

ʧʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ ʟʘʜʘ-

ʚʘʣ ʚ ʪʘʢʦʡ ʨʘʩʯʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʙʱʫʶ ʩʭʝʤʫ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ, ʦʧʨʝʜʝʣʷʣ ʩʚʷ-

ʟʠ, ʫʩʪʘʥʘʚʣʠʚʘʣ ʤʘʪʝʨʠʘʣʳ ʠ ʩʦʙʠʨʘʣ ʥʘʛʨʫʟʢʠ. ɿʘʪʝʤ ʦʥ ʟʘʜʘʚʘʣ ʨʘʟʙʠʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʦʡ (ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʯʝʪʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʘʢʫʶ ʩʝʪʢʫ, ʥʦ ʝʝ ʨʫʯʥʦʝ ʫʪʦʯ-

ʥʝʥʠʝ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʤʝʩʪʘʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ). ʕʪʦ ʩʦʩʪʘʚʣʷʣʦ ʨʘʩʯʝʪʥʫʶ 

ʤʦʜʝʣʴ (ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ) ʟʜʘʥʠʷ [2]. 

ɺ ʩʣʫʯʘʝ ʩ Autodesk Revit ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʣʩʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʘʢ ʠ ʣʶʙʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʜʝʝ BIM ʪʝʭʥʦʣʦʛʠʠ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦ-

ʜʝʣʴ ʟʜʘʥʠʷ. ʄʦʜʝʣʴ ʥʝʩʝʪ ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʦ ʠʭ ʧʘʨʘʤʝʪʨʘʤ. ʊʦ ʝʩʪʴ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ Revit ʩʤʦʞʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʣʷ ʩʭʝʤʳ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʨʘʩʯʝʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʀʥʪʝʛʨʘʮʠʷ Revit ʩ ʨʘʩʯʝʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ SCAD Office. 

SCAD Office ï ʨʘʩʯʝʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ SCAD 

Soft, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʜʫʢʪʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠ ʧʦʪʦʤʫ 

ʩʘʤʘʷ ʠʟʚʝʩʪʥʘʷ ʠ ʧʦʧʫʣʷʨʥʘʷ ʨʘʩʯʝʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʝʣʘʶʪ ʰʘʛʠ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʚ ʩʪʦ-

ʨʦʥʫ BIM ʪʝʭʥʦʣʦʛʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʘʪʝʣʣʠʪʘ ʦʪ SCAD Office, 

ʧʨʦʛʨʘʤʤʘ ʌʆʈʋʄ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʠʨʦ-

ʚʘʥʠʷ ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʠʟ Autodesk Revit. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚ SCAD ʚʦʟʤʦʞʝʥ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʯʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʀʈɸ-ʉɸʇʈ. ʇʝʨʚʳʡ ʰʘʛ ʩʦʩʪʦʠʪ ʠʟ ʠʤ-

ʧʦʨʪʠʨʦʚʘʥʠʷ ʩʭʝʤʳ Revit ʚ ʃʀʈɸ ʠ ʧʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʝʢʪʘ ʚ ʪʝʢʩʪʦʚʳʡ 

ʬʘʡʣ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʝʛʦ ʚ SCAD. 

ɽʩʣʠ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʝʩʪʴ ʠ ʪʨʝʪʠʡ ʚʘʨʠ-

ʘʥʪ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ, ʚʩʪʨʦʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʤʦʜʝʣʠ ʠʟ ʨʘʩʯʝʪ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ Advance Steel ʚ SCAD. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʨʘʩʯʝʪʦʚ ʚ 

SCAD ʠʟʤʝʥʝʥʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʦʙʨʘʪʥʦ ʚ Advance Steel, ʠʟ 

ʢʦʪʦʨʦʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʥʫʪʴ ʤʦʜʝʣʴ ʦʙʨʘʪʥʦ ʚ Revit.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʪʨʝʪʴʝʡ ʧʨʦʛʨʘʤʤʳ ʤʳ ʠʤʝʝʤ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ ʤʝʞʜʫ Revit ʠ 

SCAD. 

ʇʝʨʝʜʘʯʘ ʤʦʜʝʣʠ ʚ ʃʀʈɸ-ʉɸʇʈ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʘʚʥʦ ʚʟʷʣʠ ʢʫʨʩ ʥʘ ʩʦʟʜʘʥʠʝ BIM ʢʦʤ-

ʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʉɸʇʌʀʈ, ʃʀʈɸ-ʉɸʇʈ, ʄʆʅʆʄɸʍ, 

ʕʃʔʌ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʧʨʦʜʫʢʪʘ-

ʤʠ. 
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʨʘʩʯʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʀʈɸ-ʉɸʇʈ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʥʘʩʪʨʦʡʢʫ ʜʣʷ ʠʤʧʦʨʪʘ ʠʟ Revit. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʥʘʩʪʨʦʡʢʠ ʚ ʧʨʦʛʨʘʤ-

ʤʝ Revit ʜʦʙʘʚʣʷʝʪʩʷ ʧʫʥʢʪ çʕʢʩʧʦʨʪ ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈè (ʨʠʩ. 1). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʚ ʜʘʥʥʫʶ ʨʘʩʯʝʪʥʫʶ ʧʨʦ-

ʛʨʘʤʤʫ. 

 

 
 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʟʜʘʥʠʷ ʚ Revit Structure ʛʦʪʦʚʘ ʢ ʠʥʪʝʛʨʘʮʠʠ ʚ ʃʀʈɸ-ʉɸʇʈ 

 

ʀʥʪʝʛʨʘʮʠʷ ʩ Autodesk Robot Structure. 

Robot Structure, ʢʘʢ ʠ Revit Structure, ʨʝʟʫʣʴʪʘʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʘʥʠʠ Au-

todesk. ɺʟʘʠʤʦʩʚʷʟʴ ʵʪʠʭ ʜʚʫʭ çʨʦʜʥʳʭè ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʠ BIM. ʊʘʢʘʷ ʩʚʷʟʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʧʝʨʝʜʘʪʴ ʤʦ-

ʜʝʣʴ ʟʜʘʥʠʷ (ʨʠʩ. 2), ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʞʝ ʚ 

ʧʨʦʛʨʘʤʤʝ Robot (ʨʠʩ. 3). 

 

 
 
ʈʠʩ. 2. ʄʦʜʝʣʴ ʟʜʘʥʠʷ ʚ Revit Structure ʛʦʪʦʚʘ ʢ ʠʥʪʝʛʨʘʮʠʠ ʚ Robot Structure 

 


