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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʥʘ 
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ʫʧʨʘʚʣʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʤʘʢʨʦʤʦʜʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ 

ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. ɻʠʧʦʪʝʟʘ, ʧʦʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

(ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ) ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ 

ʨʘʙʦʪʥʠʢʘ). ʇʨʦʠʟʚʦʜʠʤʳʡ ʧʨʦʜʫʢʪ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʠʥʚʝʩʪʠʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦïʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʮʠʘʣʴʥʦïʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. ɺʢʣʶʯʝʥʠʝ ʚ ʤʘʢʨʦʤʦʜʝʣʴ ʬʘʢʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ð 

ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: ʧʦʩʪʨʦʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ 

ʠ ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʝʝ ʥʘ ʪʨʘʝʢʪʦʨʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ. ɺʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʟʘ ʩʯʝʪ 

ʪʝʤʧʦʚ ʥʘʨʘʱʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ 

ʧʨʠʤʝʥʝʥ ʜʚʫʭʵʪʘʧʥʳʡ ʧʦʜʭʦʜ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʟʘʜʘʯʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ 
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ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʨʘʩʯʝʪʦʚ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʧʦ ʜʝʤʦʛʨʘʬʠʠ, 

ʦʙʲʝʤʘʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʴʥʦïʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʬʝʨʫ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʨʠʦʜ 2000ï2019 ʛʦʜʳ. ʈʘʩʩʯʠʪʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢ 2025 ʛʦʜʫ ʚʳʡʪʠ ʥʘ ʪʨʘʝʢʪʦʨʠʶ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʡ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʬʘʢʪʦʨʦʚ. 

 

Abstract. In the paper, a problem of regional socio-economic system management is solved, 

as exemplified by one of Russiaôs regions. An optimal management algorithm is created, with an 

effective capacity of the workforce taken into account. The statement of the problem is 

implemented based on a regional economic system macro model, with an effective capacity of a 

labor force and a physical capital to be viewed as development factors. The underscore preliminary 

proposition of the model is the fact that labor force effective capacity consists of both qualitative 

(labor productivity of a worker) and quantitative (labor pool) properties. The product is distributed 

into consumption, capital widening and sustainment investments, and regional socio-educational 

development potential. The qualitative property of the workforce is derived from these socio-

educational potential investments. Adding a workforce effective capacity factor to the model is the 

key feature of the management problem statement. The problem-solving algorithm comprises two 

stages: building an objective optimal balanced growth trajectory and building an optimal trajectory 

of socio-economic system motion which would propel it to the balanced growth trajectory. The time 

of transitional period up to reaching an objective balanced growth trajectory can be changed by 

varying build-up rates of a socio-educational potential. The paper is first to use a two-factor 

approach in building an optimal investment distribution to solve the problem of socio-economic 

system management with a workforce effective capacity taken into consideration. Data on 

demography and volume of investments in educational, production, and social fields of the Udmurt 

Republic served as an information base of the model. Due to identify unknown parameters of the 

model, the data as of 2000-2019 was used. Optimal investment rates were calculated which would 

enable the socio-economic system to reach a balanced growth trajectory by the year 2025. The 

suggested method can also be used for building a development trajectory for a given socio-

economic system, as well as for handling parametrical model calculations to determine their factors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ, ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. 

 

Keywords: socio-economic system, economic and mathematical modeling, investment, 

optimal management, effective volume of labor resources. 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʝʝ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤʳ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥʘ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ [1]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚ ʥʝʝ ʬʘʢʪʦʨʘ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʚʝʜʫʱʝʛʦ ʬʘʢʪʦʨʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʩʦʟʜʘʥʠʠ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɻʠʧʦʪʝʟʘ, ʧʦʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʝʩʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʦʠʟʚʦʜʠʤʳʡ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʧʨʦʜʫʢʪ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ 

ʠʥʚʝʩʪʠʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ. 

ʕʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʮʠʘʣʴʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ð ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺ 2017 ʛʦʜʫ ʙʳʣ ʧʦʜʧʠʩʘʥ ʫʢʘʟ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʉʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè [2], ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʚ ʨʝʩʫʨʩʥʦïʩʳʨʴʝʚʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʘʭ. ʉʨʝʜʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʩʣʝʞʠʚʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʩʪʝʧʝʥʴ 

ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʪʝʛʦʨʠʷ çɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘè, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪʩʷ 

ʠʥʜʝʢʩʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [3]. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʘʮʠʠ ʪʨʫʜʦʚʦʛʦ ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ [4]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʚ ʮʝʣʦʤ, ʦʪʨʘʞʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʪʦʚʘʨʳ ʠ 

ʫʩʣʫʛʠ ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʚ ʮʝʣʦʤ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʝʜʠʥʦʡ ʩʪʨʦʡʥʦʡ ʪʝʦʨʠʠ ʝʝ ʦʮʝʥʢʠ. ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ [5], ʛʜʝ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʦʙʱʝʥʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʚʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ð ʵʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɺ 

ʵʪʦʤ ʩʤʳʩʣʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʟʷʪʳʡ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʩʳʨʴʝʚʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɺʪʦʨʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ. ʆʥ ʫʯʠʪʳʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʦʪʨʘʞʘʝʪ 

ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʪʴʝʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ, ʢʦʪʦʨʫʶ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʘʚʪʦʨʳ ʨʘʙʦʪʳ [5], 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ð ʵʪʦ ʢʘʪʝʛʦʨʠʷ. ɺ ʵʪʦʤ ʧʦʥʠʤʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʮʝʣʠ, ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʠʣ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʵʬʬʝʢʪʘ ʩʦʚʦʢʫʧʥʦʛʦ ʪʨʫʜʘ.  

ɺʦ ʤʥʦʛʠʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʵʢʦʥʦʤʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪʨʫʜʘ, ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʩʣʦʚʘʨʷʭ 

ʧʦʥʷʪʠʝ çɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘè ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʥʷʪʠʝʤ çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘè.  

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʦʣʦʛʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ (ʄʆʊ), ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ɺɺʇ) ʢ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʟʘʥʷʪʳʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 
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ʨʘʟʚʠʪʠʷ (ʆʕʉʈ), ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ɺɺʇ ʢ 

ʦʪʨʘʙʦʪʘʥʥʦʤʫ ʚʨʝʤʝʥʠ ʚ ʯʘʩʘʭ. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ 

ʠʥʜʝʢʩʘ ʦʙʲʝʤʘ ɺɺʇ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʪʨʫʜʘ. 

ʉʦʛʣʘʩʥʦ ʩʦʮʠʘʣʴʥʦʤʫ ʙʶʣʣʝʪʝʥʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʚ 2005ï2015 ʛʦʜʘʭ ʚ ʈʌ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʵʢʦʥʦʤʠʢʝ ʙʳʣ ʙʦʣʝʝ, ʯʝʤ ʚ ʜʚʘ 

ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ, çɹʦʣʴʰʦʡ ʩʝʤʝʨʢʠè ʠ ʆʕʉʈ [6].  

ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʟʘ ʧʝʨʠʦʜ 2005ï2015 ʛʦʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʨʫʛʠʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ɿʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ [7].  

ʇʨʦʙʣʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʧʦʨʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ, ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʥʦ ʠ ʦʪ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʚ ʪʨʫʜʝ, ʝʛʦ ʤʦʪʠʚʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ, ʤʦʪʠʚʘʮʠʠ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʨʘʟʚʠʪʠʶ [8]. 

ʆʙʱʝʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʠʤʝʶʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [9ï10]. ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʜʦʣʞʝʥ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʨʦʩʪʦʤ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [11ï12]. 

ʉʪʝʧʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʪʣʠʯʘʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʇʦ ʦʮʝʥʢʘʤ [5, 13], ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʉʪʝʧʝʥʴ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʥʝʞʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ [14ï16]. ʕʪʘ ʧʨʦʙʣʝʤʘ ʨʘʟʣʠʯʘʝʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʘʩʧʝʢʪʘ [17]. ʊʘʢ, ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʢʘʟʘʪʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ 

ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʢʘʢ ʦʙʲʝʢʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ [18ï19]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʘʷ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʘʭ [1, 20]. ʇʦʩʪʨʦʝʥʥʳʝ 

ʧʨʦʛʥʦʟʥʳʝ ʬʫʥʢʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʨʝʛʠʦʥʘ ʚʚʦʜʷʪʩʷ ʚ ʤʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʷʚʥʳʤ ʦʙʨʘʟʦʤ. 
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ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ, ʨʝʘʣʴʥʘʷ ʧʨʦʛʥʦʟʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʷʚʥʦ ʧʨʠʚʷʟʘʥʘ ʢ ʢʘʣʝʥʜʘʨʥʦʤʫ ʚʨʝʤʝʥʠ. ʄʦʜʝʣʠ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ 

ʥʝʛʦʤʦʛʝʥʥʳʤʠ. ɽʩʣʠ ʚ ʛʦʤʦʛʝʥʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʝʪ ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ, ʪʦ ʚ ʥʝʛʦʤʦʛʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʪʨʘʝʢʪʦʨʠʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ [1]. 

ʂʘʢ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʚʳʰʝ, ʧʨʦʠʟʚʦʜʠʤʳʡ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʧʨʦʜʫʢʪ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʠʥʚʝʩʪʠʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʬʝʨʳ. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: ʵʪʘʧ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʠ ʵʪʘʧ ʧʦʩʪʨʦʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʝʝ 

ʥʘ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ. ʇʝʨʠʦʜ ʚʳʭʦʜʘ ʥʘʟʦʚʝʤ 

ʧʝʨʝʭʦʜʥʳʤ ʧʝʨʠʦʜʦʤ. ɽʛʦ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʟʘ ʩʯʝʪ ʪʝʤʧʦʚ ʥʘʨʘʱʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʃʦʛʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʥʝʛʦʤʦʛʝʥʥʳʭ ʤʦʜʝʣʷʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʠʜʝʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʛʦʤʦʛʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʫʣʝʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʢʦʨʨʝʢʪʝʥ, ʝʩʣʠ ʧʨʦʛʥʦʟʥʳʝ ʢʨʠʚʳʝ, ʚʚʦʜʠʤʳʝ ʚ ʤʦʜʝʣʴ, ʤʝʥʷʶʪʩʷ ʧʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

(ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʩʠʣʫ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ). 

ɺʳʷʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʰʝʥʠʷ ʚ ʛʦʤʦʛʝʥʥʦʡ ʤʦʜʝʣʠ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʥʝʛʦʤʦʛʝʥʥʫʶ 

ʧʦʩʪʘʥʦʚʢʫ, ʪʝʤ ʩʘʤʳʤ ʬʦʨʤʠʨʫʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʫʶ ʪʨʘʝʢʪʦʨʠʶ. ʉʪʨʫʢʪʫʨʘ ʨʝʰʝʥʠʷ ʚ 

ʛʦʤʦʛʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʈ. ɹʝʣʣʤʘʥʘ [21ï

22]. ʂʦʨʨʝʢʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ 

ʇʦʥʪʨʷʛʠʥʘ [23,ï24]. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʜʚʫʭʵʪʘʧʥʳʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʦʚʘʥ ʧʦʣʥʦʩʪʴʶ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʋʈ). 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʇʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. 

1. ʅʘ ʤʘʢʨʦʫʨʦʚʥʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʨʝʛʠʦʥʘ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʦʙʱʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʘʣʦʚʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ (ɺʈʇ) Y, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ (ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʆʇʌ) K, ʠʥʚʝʩʪʠʮʠʠ ʚ ʆʇʌ 

I, ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ Z, ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦï

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ E, ʠ, ʥʘʢʦʥʝʮ, ʧʦʪʨʝʙʣʝʥʠʝ C. 

2. ʀʟ ʦʙʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ P(t) ʙʫʜʝʤ ʚʳʜʝʣʷʪʴ ʛʨʫʧʧʫ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ L(t), ʢʦʪʦʨʦʝ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ɺʈʇ. ʇʦʪʨʝʙʣʝʥʠʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʥʘʩʝʣʝʥʠʝ P(t). ɼʦʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ( )1,0Í=l PL , ʪ. ʢ. () ()tPtL <<0 . ʂʨʠʚʳʝ P(t) ʠ L(t) ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʠ ʚʚʦʜʷʪʩʷ ʚ ʤʦʜʝʣʴ ʵʢʟʦʛʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ʈʘʩʯʝʪ ʦʪʥʦʰʝʥʠʷ l ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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( ) ( ) ( ) ( ) ñññ
ttt

ttr
ö
ö

÷

õ

æ
æ

ç

å
ttrte+ttrte==l

mmm

dtdttdtt
tP

tL
t ʞʞʤʤ

000

),(,,,,
)(

)(
)(

, ʛʜʝ -tr ),(t  ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ t ʚ ʛʦʜ t  (ʧʣʦʪʥʦʩʪʴ), ( )te ,tʤ  ʠ ( )-te ,tʞ ʜʦʣʠ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʚʦʟʨʘʩʪʘ t, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ɺʈʇ ʚ ʛʦʜ t , -tm ʚʨʝʤʷ ʜʦʞʠʪʠʷ, 

-tr ),()( tʞʤ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʘʤ ʤʫʞʩʢʦʛʦ (ʞʝʥʩʢʦʛʦ) ʥʘʩʝʣʝʥʠʷ.  

3. ʕʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ Z(t) ð ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʟʘ 

ʩʯʝʪ ʬʘʢʪʦʨʘ ʞʠʚʦʛʦ ʪʨʫʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʠʥʘʤʠʢʫ ʢʘʯʝʩʪʚʘ (ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʕʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ Z(t) ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʥʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ z(t) ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ L(t): Z(t)=L(t)z(t). 

4. ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʚʨʝʤʝʥʠ ʩ ʢʦʥʝʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʷ [t0, tT]; d ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ. 

5. ʌʘʟʦʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ K  ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ z(t), ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ: 

,KIK kh-=
#

 ʠ 
Z

L

E
z zh-l=#

; kh  ʠ zh  ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʳʙʳʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

6. ʆʙʲʝʤ ʚʳʧʫʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ Y = F(K,Z). ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʚʳʧʫʢʣʦʡ ʚʚʝʨʭ ʬʫʥʢʮʠʝʡ, ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʘ ʪʘʢʞʝ 

ʣʠʥʝʡʥʦ-ʦʜʥʦʨʦʜʥʦʡ ʬʫʥʢʮʠʝʡ: F(K,Z) = LF(K/L, Z/L) = LF(k,z). ɿʜʝʩʴ k = K/L ʠ z = Z/L ʝʩʪʴ 

ʫʜʝʣʴʥʳʝ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʘʶʱʝʛʦ) ʚʝʣʠʯʠʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

7. ʂʘʞʜʳʡ ʛʦʜ [ ]Tttt ,0Í"  ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

Y=C+I+E ʥʘ 3 ʯʘʩʪʠ: ʠʥʚʝʩʪʠʮʠʠ I, E ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ K, Z ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝ C (ʈʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʮʠʢʣʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʥʦʤʠʢʠ. 

 

8. ɺ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ [ ]Tttt ,0Í"  ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʡ  

ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ Cmin, ʟʥʘʯʠʪ, 
minCCC += . ʊʦʛʜʘ 

minmin ),(:),(,: CZKFZKFCYY -=-=  ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ),(0 min ZKFC <<

; .0,,,0 ²²++= EICEICY  

9. ʋʧʨʘʚʣʝʥʠʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʚʝʢʪʦʨʫ ),,( zkc ssss= , 

ʛʜʝ -= YCsc
ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ, -= YIsk

ʥʦʨʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ K , -= YEsz
 ʥʦʨʤʘ 

ʠʥʚʝʩʪʠʮʠʡ ʚ E, ʧʨʠʯʝʤ 1¢++ zkc sss . 

1+tK  

1+tz  

1+tL  

ʂʘʧʠʪʘʣ Kt 

ʊʨʫʜ Lt 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ Zt  
ɺʳʧʫʩʢ 

ʇʨʦʜʫʢʮʠʠ Yt
 ʀʥʚʝʩʪʠʮʠʠ Et 

ʇʦʪʨʝʙʣʝʥʠʝ Ct  ʀʥʚʝʩʪʠʮʠʠ I t 
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10. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩ ʫʯʝʪʦʤ YCsc = , YIsk =

, YEsz =  ʠ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʭʦʜʘ ʦʪ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ ʢ ʫʜʝʣʴʥʳʤ 

PCcLYyLKk /,, minmin === , ,/),(),(),() min l-==== czkfzkfLZKFLYy  ʧʨʠʤʫʪ ʚʠʜ: 

( ) ,~, kzkfsk kk h-=#  ( )LLkk
#+h=h~ , ( ) zzkfsz zz h-= ,# . ʅʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ () () () () TTTT ztzktkztzktk ====    ,;   , 0000
. ʇʨʠʯʝʤ )(),( **

TTTT tzztkk == , ʛʜʝ 
** , zk ð 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ. ɽʩʣʠ ʚ 

ʪʝʯʝʥʠʝ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ T  ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʩʧʝʚʘʝʪ ʚʳʡʪʠ ʥʘ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ, ʪʦ ʦʥʘ ʦʩʪʘʝʪʩʷ ʥʘ ʥʝʡ ʜʦ ʢʦʥʮʘ 

ʧʝʨʠʦʜʘ T . 

11. ʂʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʦʝ (ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ) ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʥʦʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʧʣʘʥʠʨʦʚʘʥʠʷ [ ]Ttt ,0
 ʧʦʪʨʝʙʣʝʥʠʝ: ( )( ) ( )

WÍ

-d-
­+l=ñ

s

t

t

tt
c dteczkfsCr

T

max,

0

0

min . ʄʥʦʞʝʩʪʚʦ 

ʜʦʧʫʩʪʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ ʠʤʝʝʪ ʚʠʜ ()( ) [ ]
ý
ü
û

í
ì
ë

-=Í==W ä
l

cllzkl ssssss 1,1,0:,  . 

12. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʩʧʦʨʪ ʟʘʜʘʯʠ (ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ) ʠʤʝʝʪ ʚʠʜ 

{ }Tcf ,,,,,,~
min21 dlhh . 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʜʚʫʭ ʯʘʩʪʷʭ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ. ʇʝʨʚʳʡ 

ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʜʦ ʤʦʤʝʥʪʘ ʜʦʩʪʠʞʝʥʠʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʚʪʦʨʦʡ ʫʯʘʩʪʦʢ ð ʜʚʠʞʝʥʠʝ ʧʦ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʨʦʩʪʘ. ʀʟʫʯʘʝʤʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʈʂʂ-ʤʦʜʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ʈʂʂ-

ʤʦʜʝʣʴ ð ʵʪʦ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʜʝʷʭ ʌ. ʈʘʤʩʝʷ, ɼ. ʂʘʩʩʘ ʠ ʊ. ʂʫʧʤʘʥʩʘ, ʠʟʣʦʞʝʥʥʳʭ ʚ 

ʨʘʙʦʪʘʭ [25ï27]. ɺ ʘʜʘʧʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʩ ʤʦʜʝʣʷʤʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ 

ʨʘʙʦʪʘʭ [20, 22]. 

ʆʙʦʟʥʘʯʠʤ ʚʝʢʪʦʨ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ( )zkx ,= , ʚʝʢʪʦʨ ʜʚʦʡʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

( )zk yy=y , , ʚʝʢʪʦʨ ʧʝʨʝʤʝʥʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ( )zkc ssss ,,= . ɻʘʤʠʣʴʪʦʥʠʘʥ ʟʘʜʘʯʠ ( )txsȼ ,,,y  

ʠʤʝʝʪ ʚʠʜ: 
 

( ) ( )( )[ ]
( )[ ] ( )[ ].,~,

,1,,, min

zzkfskzkfs

eczkfsstxsȼ

zzzkkk

t
zk

h-y+h-y+

++l--=y d-

 
(1) 

 

ɺ ʠʟʣʦʞʝʥʠʠ ʠʛʥʦʨʠʨʫʝʤ ʬʘʢʪ ʥʘʣʠʯʠʷ ʬʘʟʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʘʣʦʞʝʥʥʦʝ ʚʳʰʝ 

ʫʩʣʦʚʠʝ fc l<< min0  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʚ ʪʦʡ ʦʙʣʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ, ʛʜʝ 

( ) 0, >zkf . 

ʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʇʦʥʪʨʷʛʠʥʘ [23] ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ (ʧ. 1ï12) ʠʤʝʶʪ ʚʠʜ: 

1. ʇʨʠ ʢʘʞʜʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤ [ ]Tt ,0Í : 
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() ( )

() ( ).,,,maxarg

,,,,maxarg

),(

),(

txsȼts

txsȼts

zk

zk

ss
z

ss
k

y=

y=

WÍ

WÍ
 

(2) 

2. ɼʚʦʡʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 
zk yy ,  ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
 

,,
z

H

k

H
zk

µ

µ
-=y

µ

µ
-=y ##  

(3) 

 

ʬʘʟʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ zk,  ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ: 

zk

H
z

H
k

yµ

µ
=

yµ

µ
= ## ,  

(4) 

 

ʩ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 
 

() () () () TT zTzkTkzzkk ====    ,;0   ,0 00
. (5) 

 

ɺʚʦʜʷ ʟʘʤʝʥʫ ʜʣʷ ʚʝʢʪʦʨʘ ʜʚʦʡʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ( )zk pp=p ,   
 

,, t
zz

t
kk ee ÖdÖd y=py=p  

(6) 

 

ʧʨʝʦʙʨʘʟʫʝʤ (1) ʢ ʚʠʜʫ: 
 

( ) ( )( )[ ]
( )[ ] ( )[ ].,~,

,1,,, min

zzkfsekzkfse

eczkfsstxsȼ

zz
t

zkk
t

k

t
zk

h-p+h-p+

++l--=p

d-d-

d-

 
(7) 

 

ʋʩʣʦʚʠʝ (2) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ (7) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
 

( ) ( )l-p+l-p
WÍ

zzkk
s

ssmaxarg , (8) 

 

ʦʪʢʫʜʘ ʦʧʨʝʜʝʣʠʤ ʫʧʨʘʚʣʝʥʠʷ ()tsk
 ʠ ()tsz

. 

ʂʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, 

ʯʪʦ ʚʝʣʠʯʠʥʘ )(tl=l , ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʚ (8), ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ. 

ʉʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (3) ʩ ʫʯʝʪʦʤ ʟʘʤʝʥʳ (6) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
 

( ) ( )[ ] ( )

( ) ( )[ ] ( )îí

î
ì
ë

p+p+l---ph+d=p

p+p+l---ph+d=p

 ,1

, ,1~

/

/

zkfssss

zkfssss

zzzkkzkzzz

kzzkkzkkkk

#

#
 

(9) 

 

ʘ ʩʠʩʪʝʤʘ (4) ʧʨʠʤʝʪ ʚʠʜ: 
 

( )

( )îí

î
ì
ë

h-=

h-=

.,

,~,

zzkfsz

kzkfsk

zz

kk

#

#
 

(10) 

 

ʂʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ: 
 

,l=p=p zk
 (11) 

 

,l=p=p ###
zk  

(12) 
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ʇʦʜʩʪʘʚʠʚ (11), (12) ʚ (9), (10), ʥʘʡʜʝʤ ʧʘʨʘʤʝʪʨʳ *k , *z , 
*
ks , 

*
zs  ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ: 
 

( ) ( )
( ) ( )
( ) ( )
( ) ( )î

î

í

î
î

ì

ë

+h=

+h=

ll-h+d=

ll-h+d=

*

*

.,

,,~

,,

, ~,

****

****

**/

**/

zkfzzs

zkfkks

zkf

zkf

zz

kk

zz

kk

#

#

#

#

 

(13) 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʨʘʚʥʝʥʠʷ (9) ʠ (10), ʢʦʪʦʨʳʝ 

ʨʝʰʘʶʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ çʩʪʨʝʣʴʙʳè. ɺ ʨʘʩʯʝʪʘʭ ʧʨʠʤʝʥʷʣʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʕʡʣʝʨʘ ʩ ʢʦʨʨʝʢʮʠʝʡ [28]. ʀʩʭʦʜʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʝʨʝʤʝʥʥʳʭ () () 0000    , ztzktk ==  ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʧʦʜʙʠʨʘʝʪʩʷ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ *t , ʚ ʢʦʪʦʨʳʡ 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʭʦʜʠʪ ʥʘ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ ʨʝʰʝʥʠʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ { }
tzk pp,  ʠ { }

tzk ss , . ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʧʨʷʤʳʤ ʭʦʜʦʤ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʋʈ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʘʡʪʝ ɻʦʩʢʦʤʩʪʘʪʘ [29] ʚ ʨʘʟʜʝʣʝ ʆʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

(ʧʦʜʨʘʟʜʝʣʳ ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʯʝʪʘ, ʅʘʩʝʣʝʥʠʝ, ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ) ʠ ʥʘ ʩʘʡʪʝ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʥʘʯʝʡʩʪʚʘ [30] ʚ ʨʘʟʜʝʣʝ ʀʩʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʦʚ (ʧʦʜʨʘʟʜʝʣ 

ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʙʶʜʞʝʪʳ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʧʦʜʨʘʟʜʝʣ ɹʶʜʞʝʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʦʥʜʦʚ ʩʫʙʲʝʢʪʦʚ ʈʌ). ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʋʈ: ʚʘʣʦʚʳʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ Y, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ (ʆʇʌ) K , ʠʥʚʝʩʪʠʮʠʠ ʚ ʆʇʌ I , 

ʦʙʦʙʱʝʥʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʲʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ Z

, ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦïʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ E, ʧʦʪʨʝʙʣʝʥʠʝ 

C, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ P, ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ L, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʩʦʟʜʘʥʠʠ ɺʈʇ. 

 

ʊʘʙʣʠʮʘ 1. 

ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʋʈ ɿɸ ʇɽʈʀʆɼ 2000ï2019 ɻʆɼʓ 

(ʧʦʢʘʟʘʪʝʣʠ, ʠʟʤʝʨʷʝʤʳʝ ʚ ʨʫʙ., ʚʳʨʘʞʝʥʳ ʚ ʮʝʥʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʘ) 

 

ɻʦʜ Y , 

ʤʣʨʜ ʨʫʙ. 

K , 

ʤʣʨʜ ʨʫʙ. 

Z , 

ʤʣʨʜ ʨʫʙ. 

I , 

ʤʣʨʜ 

ʨʫʙ. 

E , 

ʤʣʨʜ 

ʨʫʙ. 

C , 

ʤʣʨʜ ʨʫʙ. 

P , 

ʪr ʩ ʯʝʣ. 

L , 

ʪr ʩ ʯʝʣ. 

2000 53,3 184,4 192,1 9,9 5,0 38,4 1591,8 809,0 

2001 65,5 220,7 247,6 12,1 6,4 47,0 1583,1 799,8 

2002 78,3 254,8 262,8 14,7 9,2 54,4 1573,2 821,2 

2003 89,0 278,8 283,0 18,0 11,4 59,7 1564,6 808,3 

2004 100,8 315,5 287,3 21,9 14,1 64,8 1557,7 803,0 

2005 139,9 368,3 345,6 26,9 20,3 92,7 1550,1 823,0 

2006 164,8 394,5 402,6 34,3 27,4 103,1 1542,2 846,5 

2007 205,6 484,4 416,9 44,6 39,8 121,2 1535,8 838,4 
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ɻʦʜ Y , 

ʤʣʨʜ ʨʫʙ. 

K , 

ʤʣʨʜ ʨʫʙ. 

Z , 

ʤʣʨʜ ʨʫʙ. 

I , 

ʤʣʨʜ 

ʨʫʙ. 

E , 

ʤʣʨʜ 

ʨʫʙ. 

C , 

ʤʣʨʜ ʨʫʙ. 

P , 

ʪr ʩ ʯʝʣ. 

L , 

ʪr ʩ ʯʝʣ. 

2008 243,1 553,4 488,3 53,5 44,6 145,0 1530,6 839,4 

2009 230,9 592,0 455,0 40,5 45,0 145,5 1526,7 854,8 

2010 274,6 650,5 433,9 51,1 48,2 175,2 1522,8 831,9 

2011 335,9 696,8 431,5 62,3 56,1 217,5 1519,2 837,7 

2012 372,8 817,0 420,9 64,2 70,4 238,1 1517,9 829,7 

2013 405,1 870,2 434,6 82,7 80,2 242,2 1517,4 828,4 

2014 450,5 974,7 370,9 91,6 84,0 274,9 1517,3 822,8 

2015 517,9 1040,6 357,9 81,8 89,6 346,5 1517,3 820,5 

2016 531,8 1169,6 353,3 87,1 92,4 352,2 1517,0 806,5 

2017 552,3 1245,8 336,2 83,7 88,6 380,0 1514,9 788,7 

2018 631,1 1362,7 315,0 97,0 102,6 431,5 1510,2 781,2 

2019 694,21 1458,1 346,5 100,5 109,8 464,5 1505,2 788,6 
 

ʇʨʠʚʝʜʝʤ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʊʘʙʣʠʮʝ 1 ʢ ʮʝʥʘʤ 2019 ʛʦʜʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʜʝʢʩʦʤ-ʜʝʬʣʷʪʦʨʦʤ) ʠ ʧʨʝʜʩʪʘʚʠʤ ʠʭ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2. 

ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʋʈ 

(ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ 2019 ʛʦʜʘ) 

ɻʦʜ ʀʥʜʝʢʩ-

ʜʝʬʣʷʪʦʨ 

(ʢ ʧʨʝʜ. ʛʦʜʫ) 

Y , 

ʤʣʨʜ ʨʫʙ. 

K , 

ʤʣʨʜ ʨʫʙ. 

Z , 

ʤʣʨʜ ʨʫʙ. 

I , 

ʤʣʨʜ ʨʫʙ. 

E , 

ʤʣʨʜ ʨʫʙ. 

C , 

ʤʣʨʜ ʨʫʙ. 

2000 1,376 405,56 1403,13 199,44 75,33 6,88 292,19 

2001 1,165 427,81 1441,49 257,01 79,03 7,45 306,97 

2002 1,156 442,40 1439,63 272,82 83,05 10,63 307,36 

2003 1,138 441,87 1384,21 293,76 89,36 12,97 296,4 

2004 1,203 416,01 1302,10 298,26 90,38 16,96 267,43 

2005 1,193 483,97 1274,11 358,73 93,05 24,21 320,69 

2006 1,152 494,89 1184,67 417,9 103 31,56 309,6 

2007 1,138 542,54 1278,24 432,74 117,69 45,29 319,82 

2008 1,180 543,64 1237,56 506,82 119,64 52,62 324,26 

2009 1,020 506,23 1297,92 472,27 88,79 45,9 319 

2010 1,142 527,18 1248,84 450,38 98,1 55,04 336,35 

2011 1,159 556,40 1154,21 447,92 103,19 65,01 360,27 

2012 1,091 566,01 1240,44 436,87 97,47 76,8 361,5 

2013 1,054 583,54 1253,52 451,07 119,12 84,53 348,88 

2014 1,075 603,67 1306,1 385,01 122,74 90,3 368,36 

2015 1,076 644,96 1295,91 371,53 101,87 96,4 431,51 

2016 1,032 641,74 1411,4 366,71 105,1 95,35 425,01 

2017 1,054 632,33 1426,33 348,91 95,82 93,38 435,06 

2018 1,103 655,08 1414,48 326,94 100,68 113,16 447,89 

2019 1,038 694,21 1458,1 320,96 100,5 113,97 464,5 
 

ʇʘʨʘʤʝʪʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʘʩʧʦʨʪʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʝʛʠʦʥʘ, ʧʦʜʣʝʞʘʪ ʦʧʨʝʜʝʣʝʥʠʶ. ʆʥʠ 

ʨʘʩʩʯʠʪʘʥʳ ʟʘ ʧʝʨʠʦʜ 2000ï2019 ʛʦʜʳ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʋʈ (ʊʘʙʣʠʮʘ 2) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [1]. ʇʦʣʫʯʝʥʳ 

http://www.bulletennauki.com/
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ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 03,0~ =hk
; 07,0=hz

; ( ) 46,054,072,0, HKZKFY == . ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ 05,0=d , ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 10=T  ʣʝʪ, Yc 4,0min = . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʥʦʟʥʦʡ ʜʦʣʠ ( )1,0Í=l PL  ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʋʈ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʨʦʛʥʦʟ ʠʭ ʜʠʥʘʤʠʢʠ ʥʘ ʧʝʨʠʦʜ 

2020ï2035 ʛʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ [1]. ʏʠʩʣʝʥʥʦʩʪʠ 

ʦʙʱʝʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʋʈ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 2ʘ, ʜʠʥʘʤʠʢʘ 

ʜʦʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2ʙ.  
 

  
ʈʠʩʫʥʦʢ 2ʘ. ʇʨʦʛʥʦʟʥʘʷ ʜʠʥʘʤʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʋʈ ʥʘ ʧʝʨʠʦʜ 2020ï2035 

ʛʦʜʳ: ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (1), ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʝ ʥʘʩʝʣʝʥʠʝ (2). 

ʈʠʩʫʥʦʢ 2ʙ. ʇʨʦʛʥʦʟʥʘʷ ʜʠʥʘʤʠʢʘ ʜʦʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʋʈ ʥʘ ʧʝʨʠʦʜ 2020ï2035 

ʛʦʜ .r 

 

ʅʘ ʈʠʩʫʥʢʘʭ 3ʘ, 3ʙ, 4ʘ, 4ʙ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ 2019 ʛʦʜʫ. 

ʉʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʠʛʘʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠ ʦʩʪʘʝʪʩʷ ʥʘ 

ʥʝʡ ʙʣʘʛʦʜʘʨʷ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ (8). 
 

  
ʈʠʩʫʥʦʢ 3ʘ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʫʧʨʘʚʣʝʥʠʷ Sk . 

 

ʈʠʩʫʥʦʢ 3ʙ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʫʧʨʘʚʣʝʥʠʷ 
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ʈʠʩʫʥʦʢ 4ʘ. ʊʨʘʝʢʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʡ 

ʢʦʦʨʜʠʥʘʪʳ k: ʦʧʪʠʤʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (1), 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʨʦʩʪʘ (2). 

ʈʠʩʫʥʦʢ 4ʙ. ʊʨʘʝʢʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʡ 

ʢʦʦʨʜʠʥʘʪʳ z: ʦʧʪʠʤʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (1), 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʨʦʩʪʘ (2). 
 

ʀʟʥʘʯʘʣʴʥʦ ʬʘʢʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʫʜʝʣʴʥʦʡ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʘʶʱʝʛʦ) ʚʝʣʠʯʠʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʈʠʩʫʥʢʠ 4ʘ, 4ʙ). ɺʠʜʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʢʘʧʠʪʘʣʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ, ʯʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ. ʉʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ (8), 

ʙʫʜʝʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚ ʪʫ ʬʘʟʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʫʜʘʣʝʥʘ 

ʦʪ ʩʚʦʝʡ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʙʝ ʬʘʟʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʥʝ 

ʚʳʨʦʚʥʷʶʪʩʷ ʚ ʩʚʦʝʡ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʯʘʣʴʥʳʝ 

ʛʦʜʳ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ.  

ɺ 2025 ʛʦʜʫ, ʢʦʛʜʘ ʬʘʟʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʠʩʪʝʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʭʦʜʷʪ ʥʘ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʫʶ ʪʨʘʝʢʪʦʨʠʶ, ʜʦʣʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʩʦʢʨʘʱʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ 

ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʢʘʧʠʪʘʣ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʚʝʜʝʥʠʷ 

ʫʩʪʘʨʝʚʰʠʭ ʬʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʙʦʣʴʰʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʚ 1,7 ʨʘʟʘ ʢ 2025 ʛʦʜʫ. ʅʘʯʠʥʘʷ ʩ 2023 ʛʦʜʘ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʘʱʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʤʠ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʝʪ ʥʘʨʘʩʪʠʪʴ ʫʜʝʣʴʥʳʡ ʚʘʣʦʚʳʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʢ 2030 ʛʦʜʫ ʚ 1,94 ʨʘʟʘ (ʈʠʩʫʥʦʢ 5ʘ).  
 

  
ʈʠʩʫʥʦʢ 5ʘ. ɼʠʥʘʤʠʢʘ ʫʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 2020ï2030 ʛʦʜʳ. 

ʈʠʩʫʥʦʢ 5ʙ. ʅʘʢʦʧʣʝʥʥʦʝ ʫʜʝʣʴʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 2020ï2030 

ʛʦʜʳ. 

ɺ ʧʝʨʠʦʜ ʚʳʭʦʜʘ ʩʠʩʪʝʤʳ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʪʝʤʧʳ ʨʦʩʪʘ ɺʈʇ ʜʦʩʪʘʪʦʯʥʦ 
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ʚʝʣʠʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʥʘʨʘʱʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʠ ʚʢʣʘʜʳʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʨʝʛʠʦʥʘ. ʇʦʪʨʝʙʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʠʩʪʝʤʦʡ ʦʧʪʠʤʘʣʴʥʦʡ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʪʝʤʧʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ )(ty  ʫʤʝʥʴʰʘʶʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʪʨʝʙʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʝʪ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ =minc 92 ʪʳʩ 

ʨʫʙ./ʛʦʜ (ʚ ʮʝʥʘʭ 2019 ʛʦʜʘ). ʂʨʠʪʝʨʠʘʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʥʘʢʦʧʣʝʥʥʦʝ ʟʘ ʧʨʦʛʥʦʟʥʳʡ ʧʝʨʠʦʜ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʢ ʢʦʥʮʫ ʧʣʘʥʦʚʦʛʦ 

ʧʝʨʠʦʜʘ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 2026 ʪʳʩ ʨʫʙ. (ʨʠʩʫʥʦʢ 5ʙ). 

ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘ ʚʩʝʤ ʛʦʨʠʟʦʥʪʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʊʘʢ, ʜʦ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʦʙʝʠʭ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨ (2025 

ʛʦʜ), ʧʦʪʨʝʙʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 92 ʪʳʩ. ʨʫʙ. ʚ ʛʦʜ ʥʘ ʯʝʣʦʚʝʢʘ. ʕʪʦʪ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ. 

ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴʩʷ 

ʫʞʝ ʧʦʨʷʜʢʘ 60% ɺʈʇ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʨʦʩʪ ʫʜʝʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʥʘ 

ʧʨʠʤʝʨʝ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʦʧʨʝʜʝʣʝʥʳ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ɺʈʇ ʩʚʷʟʘʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʬʘʢʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʬʘʟʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʧʦʵʪʦʤʫ ʚʣʦʞʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ (ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ) ʷʚʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʦʯʝʪʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʣʫʯʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʥʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥ ʢ 2025 ʛʦʜʫ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʘʨʘʩʪʠʪʴ ɺʈʇ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʘʢʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ ʩʢʦʨʝʡʰʝʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʣʝʩʘʭ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ ʠʟʫʯʝʥʦ 184-ʣʝʪʥʝʝ ʥʘʩʘʞʜʝʥʠʝ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ ʧʦʣʥʦʪʦʡ 0,93 ʠ ʟʘʧʘʩʦʤ 620 ʤ3/ʛʘ. ʅʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ 

ʞʠʚʳʝ ʠ ʦʪʧʘʚʰʠʝ ʟʘ 60 ʣʝʪ ʜʝʨʝʚʴʷ ʥʘʥʝʩʣʠ ʥʘ ʧʣʘʥ ʩ ʪʦʯʥʦʩʪʴʶ Ñ10ï35 ʩʤ. ɿʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ (ʙʠʦʣʦʢʘʮʠʠ) ʥʘʥʝʩʣʠ ʩʚʳʰʝ 1200 ʰʪ. ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ 

ʟʦʥ (ʜʘʣʝʝ ʟʦʥʳ) ʩ ʛʝʦʧʨʠʚʷʟʢʦʡ ʢ ʮʝʥʪʨʘʤ ʦʩʥʦʚʘʥʠʡ ʩʪʚʦʣʦʚ ʙʣʠʞʥʠʭ ʜʝʨʝʚʴʝʚ. ʀʭ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʥʘ 7 ʪʠʧʦʚ: ʧʘʪʦʛʝʥʥʳʝ (ʩʝʪʠ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ), ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʠ ʥʝʡʪʨʘʣʴʥʳʝ ʨʘʟʤʝʨʦʤ 8,0, 16,0 ʠ 32,0 ʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʨʝʚʴʝʚ 

ʨʘʟʜʝʣʠʣʠ ʥʘ ʰʝʩʪʴ ʫʨʦʚʥʝʡ. ʂ ʦʢʥʘʤ ʦʪʥʦʩʠʣʠ ʤʝʩʪʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ 8,76 ʤ 

ʠ ʙʦʣʝʝ, ʛʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʨʝʚʴʝʚ ʩʥʠʞʘʣʦʩʴ ʜʦ 0,16 ʦʪ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ. ɺʳʷʩʥʝʥʦ, ʯʪʦ 

ʦʢʥʘ ʟʘʥʠʤʘʶʪ 41% ʧʣʦʱʘʜʠ ʠ ʧʨʠʯʠʥʘʤʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 100% ʩʣʫʯʘʝʚ ʙʳʣʠ ʯʝʪʳʨʝ 

ʬʘʢʪʦʨʘ. ʇʝʨʚʳʡ ð ʦʪʩʫʪʩʪʚʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ: 94% ʩʣʫʯʘʝʚ, ʛʜʝ 

ʪʘʢʠʭ ʟʦʥ ʥʝ ʠʤʝʣʦʩʴ. ɺʪʦʨʦʡ ð ʜʝʡʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʠ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʟʦʥ: 

39% ʩʣʫʯʘʝʚ; ʦʥʠ ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʠʭ ʦʪʧʘʜʫ, ʥʦ ʜʦʣʷ ʠʭ ʧʣʦʱʘʜʠ 

ʚ ʦʢʥʘʭ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ ʜʨʝʚʦʩʪʦʶ. ʊʨʝʪʠʡ ð ʧʦʩʝʣʝʥʠʝ ʧʦʜʣʝʩʢʘ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, ʧʦʤʝʰʘʣ ʧʦʩʝʣʠʪʴʩʷ ʥʘ ʥʠʭ ʩʦʩʥʝ ʠ ʚ ʧʨʦʰʣʦʤ: 

6% ʩʣʫʯʘʝʚ. ʏʝʪʚʝʨʪʳʡ ð ʦʪʧʘʜ ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʠʯʝʤ ʜʝʨʝʚʴʷ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʙʝʟ ʧʦʜʧʠʪʢʠ ʵʥʝʨʛʠʝʡ ʦʪ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʠʭ 

ʩʦʩʝʜʠ: 3% ʩʣʫʯʘʝʚ ʧʦʷʚʣʝʥʠʷ ʦʢʦʥ. ʊʦ ʝʩʪʴ çʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘè ʙʳʣʘ ʥʝ ʨʘʚʥʦʡ, ʠ 

ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʠ ʵʪʦʤ ʙʳʣʘ ʫʞʝ ʥʝ ʧʨʠʯʝʤ. 

 

Abstract. In the forests near Perm, 184-year-old stands of common pine of class I Bonita were 

studied with a fullness of 0.93 and a reserve of 620 m3/ha. On an area of 2.2 hectares, live and dead 

trees over 60 years were mapped to the plan with an accuracy of Ñ10ï35 cm. Then, using phyto-and 

bioindication (biolocation), more than 1200 pieces were chart small geoactive zones (hereinafter 

referred to as zones) with geo-linking to the centers of the bases of the trunks of nearby trees. They 

were classified into 7 types: pathogenic (Hartman and Kurri networks), favorable in size 1.0 and 3.0 

m, and neutral in size 8.0, 16.0, and 32.0 m. The interaction of trees was divided into six levels, for 

which 5 map layers were formed. The Windows included places with a distance between trees of 

8.76 m or more, where the interaction of trees decreased to 0.16 from the average level. It was 

found that Windows occupy 41% of the area and the reasons for their formation in 100% of cases 

were four factors. The first is the absence of favorable zones of 1.0 and 3.0 m in size: 94% of cases 

of window formation where there were no such zones. The second is the effect of pathogenic zones 
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and depression zones of other zones: 39% of cases; they inhibited the growth of trees and led to 

their fall, but the proportion of their area in the windows was the same as in the whole stand. The 

third is the settlement of undergrowth on favorable zones, which may have prevented pine trees 

from settling on them in the past: 6% of cases. The fourth is the decline due to competition, and the 

trees were in neutral places without the energy from favorable zones that their neighbors received: 

3% of the cases of Windows. That is, the ñcompetitive struggleò was not equal, and a small or large 

area of nutrition in trees did not play a role in this struggle. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʜʨʝʚʦʩʪʦʡ, ʩʪʨʫʢʪʫʨʘ, ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ. 

 

Keywords: common pine, stand, structure, geo-active zones. 

 

ɺʚʝʜʝʥʠʝ 

ʆʢʥʘ ʠ ʧʨʦʛʘʣʠʥʳ, ʛʫʩʪʳʝ ʤʝʩʪʘ ʠ ʙʠʦʛʨʫʧʧʳ ʜʝʨʝʚʴʝʚ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʪʘʢ ʠ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ [1ï2]. ʇʦʵʪʦʤʫ ʠʭ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʤʦʜʝʣʷʭ ʜʨʝʚʦʩʪʦʝʚ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʝ ɻ ʣʝʤʝʥʪ rʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʅʳʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚʥʷʪʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʠ ʠʭ ʧʨʠʥʠʤʘʶʪ ʢʘʢ ʜʘʥʥʦʩʪʴ [3ï6]; ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʬʘʢʪʦʨʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʧʨʠʥʠʤʘʶʪ ʢʦʥʢʫʨʝʥʮʠʶ ʟʘ ʩʚʝʪ [7ï10], ʠ ʚ 

ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʝʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ [11]. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʤʝʨ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʜʫʱʠʭ ʣʝʩʥʳʭ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʚʤʝʩʪʝ ʩ ʚʣʠʷʥʠʝʤ ʛʝʥʦʪʠʧʘ ʦʧʨʝʜʝʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʜʝʨʝʚʘ ʤʝʥʝʝ ʯʝʤ ʥʘ 40%, ʘ ʚʣʠʷʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʠ ʜʦʩʪʠʛʘʝʪ 

60% [1]. ʇʦʵʪʦʤʫ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʚ ʯʠʩʣʝ ʬʘʢʪʦʨʦʚ, ʧʨʝʞʜʝ ʥʝ ʧʦʧʘʜʘʚʰʠʭ ʚ 

ʧʦʣʝ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʛʫʪ ʙʳʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʛʣʫʙʠʥʥʳʝ ʠʟʣʫʯʝʥʠʷ 

ʩʣʘʙʳʭ ʵʥʝʨʛʠʡ ɿʝʤʣʠ), ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʯʝʨʝʟ ʤʘʣʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ 

ʟʦʥʳ ʩ ʨʘʟʤʝʨʘʤʠ ʤʝʪʨʳ ð ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, ʥʘʟʚʘʥʥʳʝ ʥʘʤʠ çʤʘʣʳʝ ʛʝʦʘʢʪʠʚʥʳʝ 

ʟʦʥʳè (ʄɻɸ-ʟʦʥʳ), ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʢʘ ʧʦ 7 ʪʠʧʘʤ. ɺʧʝʨʚʳʝ ʦʥʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʨʦʩʪ ʝʣʠ, ʠ ʵʪʘ ʧʦʨʦʜʘ ʠ ʝʝ ʜʝʨʝʚʴʷ ʚrʩʪʫʧʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘ, 

ʢʦʪʦʨʳʤ ʧʨʦʚʝʨʷʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʙʠʦʣʦʢʘʮʠʠ ʵʪʠʭ ʟʦʥ ʚ ʝʝ ʢʫʣʴʪʫʨʘʭ [12]. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʚ ʩʧʝʣʦʤ ʥʘʩʘʞʜʝʥʠʠ ʩʦʩʥʳ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʠ 

ʚʳʷʩʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ ʠ ʧʨʦʛʘʣʠʥ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ  

ɺ ʦʢʨʫʞʘʶʱʠʭ ʛ. ʇʝʨʤʴ ʣʝʩʘʭ ʟʝʣʝʥʦʡ ʟʦʥʳ ʚ ʢʚ. 61 ʅʠʞʥʝïʂʫʨʴʠʥʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʙʳʣ ʚʳʙʨʘʥ ʥʘʠʣʫʯʰʠʡ ʠ ʩʘʤʳʡ ʩʪʘʨʳʡ ʤʘʩʩʠʚ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ. ɺ ʥʝʤ ʟʘʣʦʞʠʣʠ 

ʜʚʝ ʩʦʩʝʜʩʪʚʫʶʱʠʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʨʘʟʤʝʨʦʤ ʧʦ 1,1 ʛʘ ʥʘ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʙʣʠʟʢʠʝ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʥʘʟʚʘʥʥʳʝ ʫʯʘʩʪʢʘʤʠ çʉʝʚʝʨʥʳʡè ʠ çʖʞʥʳʡè. ɺ 2017 ʛ. ʦʥʠ ʠʤʝʣʠ 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 184 ʛʦʜʘ, ʩʦʩʪʘʚ 10ʉ ʝʜ. ɽ, ʚʳʩʦʪʫ ʠ ʜʠʘʤʝʪʨ 32,1 ʤ ʠ 41,4 ʩʤ, ʧʦʣʥʦʪʫ 0,93, 

ʟʘʧʘʩ 620 ʤ3/ʛʘ. ɺ 2003 ʛ. ʚ ʥʘʩʘʞʜʝʥʠʠ ʧʨʦʰʝʣ ʚʝʪʨʦʚʘʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʳʣʦ ʚʳʚʘʣʝʥʦ 7,0% 

ʜʝʨʝʚʴʝʚ, ʠ ʝʩʣʠ ʫʯʝʩʪʴ ʵʪʠ ʜʝʨʝʚʴʷ, ʪʦ ʩʝʡʯʘʩ ʜʨʝʚʦʩʪʦʡ ʠʤʝʣ ʙʳ ʧʦʣʥʦʪʫ 1,0. 

ʋ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʠʟʤʝʨʷʣʠ ʦʢʨʫʞʥʦʩʪʴ ʩʪʚʦʣʘ ʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʦʧʨʝʜʝʣʷʣʠ ʜʠʘʤʝʪʨ 

ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ 0,1 ʩʤ, ʜʘʣʝʝ ʥʘʥʦʩʠʣʠ ʠʭ ʥʘ ʧʣʘʥ ʚ ʤʘʩʰʪʘʙʝ 1:100. ɿʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ 

ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʥʘ ʵʪʦʪ ʧʣʘʥ ʩ ʧʦʤʦʱʴʶ ʫʛʣʦʚʳʭ ʟʘʩʝʯʝʢ ʥʘʥʦʩʠʣʠ ʮʝʥʪʨʳ ʄɻɸ-ʟʦʥ 

ʩ ʪʦʯʥʦʩʪʴʶ Ñ1,0 ʩʤ ʩ ʛʝʦʧʨʠʚʷʟʢʦʡ ʢ ʮʝʥʪʨʘʤ ʦʩʥʦʚʘʥʠʡ ʩʪʚʦʣʦʚ ʙʣʠʞʥʠʭ 1ï3 ʜʝʨʝʚʴʝʚ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʥʫ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ ʦʪ 0,3 ʜʦ 32,0 ʤ, 
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ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘ 7 ʪʠʧʦʚ: ʧʘʪʦʛʝʥʥʳʝ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʩʝʪʠ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʠ ʥʝʡʪʨʘʣʴʥʳʝ ʨʘʟʤʝʨʦʤ 8,0, 16,0 ʠ 32,0 ʤ.  

ʄʝʪʦʜʠʢʫ ʙʠʦʣʦʢʘʮʠʠ ʄɻɸ-ʟʦʥ ʤʳ ʦʧʠʩʘʣʠ ʚ ʤʦʥʦʛʨʘʬʠʠ [12], ʘ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʜʝʨʝʚʴʝʚ ʚ ʠʟʫʯʘʝʤʦʤ ʟʜʝʩʴ ʥʘʩʘʞʜʝʥʠʠ ʚ ʧʦʩʣʝʜʥʝʡ ʢʥʠʛʝ [1]. ʇʣʘʥʳ ʜʝʨʝʚʴʝʚ ʠ ʧʣʘʥʳ 

ʄɻɸ-ʟʦʥ ʦʮʠʬʨʦʚʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Arcʄap-ArcView. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʨʝʣʷʮʠʠ ʠ ʪʨʝʥʜʳ ʣʠʥʝʡʥʳʭ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʣʝʩʦʚʝʜʝʥʠʠ [1, 4, 10]. 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʦʢʦʥ ʚʳʪʝʢʘʣ ʠʟ ʛʨʘʜʫʠʨʦʚʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʨʘʥʝʝ [1, ʩ. 57]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʜʝʣʠʣʠ ʥʘ h ʝʩʪ ɹʫʨʦʚʥʝʡ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʣʠ 5 ʩʣʦʝʚ (ʰʝʡʧ-ʬʘʡʣʦʚ) ʢʘʨʪʳ. ʂ ʦʢʥʘʤ ʦʪʥʦʩʠʣʠ ʤʝʩʪʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʩʦʩʝʜʩʪʚʫʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ 8,76 ʤ ʠ ʙʦʣʝʝ, ʛʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʨʝʚʴʝʚ ʩʥʠʞʘʣʦʩʴ 

ʜʦ 0,16 ʠ ʤʝʥʝʝ ʦʪ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ.  

ʊʝʨʤʠʥ çʦʢʥʦ ʚ ʧʦʣʦʛʝè ʦʙʦʟʥʘʯʘʝʪ ʤʝʩʪʦ, ʩʚʦʙʦʜʥʦʝ ʦʪ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. ʆʜʥʘʢʦ ʚ 

ʩʪʘʨʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʰʝʤ, ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ ʩʦ ʚʨʝʤʝʥʝʤ 

ʦʪʢʣʦʥʷʝʪʩʷ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʨʝʚʴʝʚ ʥʘʢʣʦʥʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ 

ʚʝʪʨʦʚ ʩʪʦʨʦʥʫ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ (95%) ʠʭ ʥʘʢʣʦʥ ʙʳʣ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, 

ʚʦʩʪʦʢ, ʶʛʦ-ʚʦʩʪʦʢ ʠ ʶʛ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ [1, ʩ. 79].  

ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʦ ʤʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʦʢʦʥ ʚ ʩʧʝʣʦʤ ʚʦʟʨʘʩʪʝ ʠ ʩʪʘʨʰʝ 

ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ ʨʘʩʩʪʦʷʥʠʠ 

(8,76 ʤ) ʚ ʦʢʥʝ ʤʦʛʣʦ ʚʳʨʘʩʪʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦ ʜʝʨʝʚʦ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʩʦʩʝʜʝʡ 

8,76/2=4,38 ʤ. ʕʪʦ ʤʝʥʴʰʝ çʪʝʦʨʝʪʠʯʝʩʢʦʛʦè ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʨʘʚʥʦʛʦ 

5,47 ʤ ʚ ʜʘʥʥʦʤ ʜʨʝʚʦʩʪʦʝ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʣʠ ʠʟ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʥʘ ʦʩʥʦʚʝ 

ʛʫʩʪʦʪʳ ʥʘʩʘʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʟʷʪʴ ʨʝʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ, ʪʦ ʜʝʨʝʚʴʷ ʨʘʩʪʫʪ ʟʜʝʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʚ ʩʨʝʜʥʝʤ 3,15 ʤ. ʀʭ 

ʯʘʩʪʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʤʦʜʘʣʴʥʳʤ ʢʣʘʩʩʦʤ 3,01ï3,50 ʤ [1, ʩ. 90]. 

ʇʦʵʪʦʤʫ ʚ ʦʢʥʝ ʩ ʧʦʧʝʨʝʯʥʠʢʦʤ 8,76 ʤ ʠ ʙʦʣʝʝ ʚʧʦʣʥʝ ʤʦʛʣʠ ʙʳ ʨʘʩʪʠ ʥʝ ʦʜʥʦ, ʘ ʜʚʘ ʠ 

ʙʦʣʴʰʝ ʜʝʨʝʚʴʝʚ, ʠ ʪʘʢʠʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʪʘʢʠʝ ʤʝʩʪʘ ʫʚʝʨʝʥʥʦ ʦʪʥʦʩʠʪʴ ʢ ʦʢʥʘʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʷ. ʅʠʞʝ ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ, ʛʜʝ ʦʢʥʘ 

ʟʘʪʝʤʥʝʥʳ, ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ ʧʦʢʘʟʘʥʳ ʪʨʝʫʛʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʠ ʚʳʜʝʣʝʥʳ ʬʠʦʣʝʪʦʚʳʤ 

ʮʚʝʪʦʤ ʜʝʨʝʚʴʷ ʝʣʠ ʩ ʜʠʘʤʝʪʨʘʤʠ ʩʪʚʦʣʘ ʦʪ 20 ʩʤ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʝʣ ɹʙʳʣʘ ʜʠʘʤʝʪʨʦʤ 36 ʩʤ 

ʠ ʙʦʣʝʝ, ʪʦ ʦʢʥʦ ʦʛʨʘʥʠʯʠʚʘʣʠ ʪʘʢʞʝ ʠ ʧʦ ʥʝʡ, ʯʪʦ ʫʤʝʥʴʰʘʣʦ ʠʭ ʧʣʦʱʘʜʴ (ʦʢʥʘ 14 ʠ 26), ʠʣʠ 

ʨʘʟʙʠʚʘʣʠ ʠʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʢʦʥ, ʥʘʧʨʠʤʝʨ, ʦʢʥʦ 66 ʙʝʟ ʫʯʝʪʘ ʜʚʫʭ ʜʝʨʝʚʴʝʚ ʝʣʠ ʚʢʣʶʯʘʣʦ ʙʳ 

ʚ ʩʝʙʷ ʝʱʝ ʦʢʥʘ 73 ʠ 74 (ʈʠʩʫʥʦʢ 1).  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ, ʯʪʦ ʦʢʥʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʤʝʩʪʘʭ 

ʩʢʦʧʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, ʘ ʪʘʢʞʝ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʫ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ. ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ ʯʝʤ çʟʘʧʦʣʥʷʪʴè ʦʢʥʘ ʜʝʨʝʚʴʷʤʠ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʧʦʣʥʝʥʥʦʝ ʜʝʨʝʚʴʷʤʠ ʥʘʩʘʞʜʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʘ ʧʦʯʝʤʫ, 

ʩʦʙʩʪʚʝʥʥʦ, ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ, ʟʘʥʠʤʘʶʪ 40% ʧʣʦʱʘʜʠ ʠ ʚ ʜʘʥʥʦʤ 184-ʣʝʪʥʝʤ ʥʘʩʘʞʜʝʥʠʠ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʫʞʝ 60 ʣʝʪ ʥʘʟʘʜ, ʘ ʥʝʢʦʪʦʨʳʝ ʠ ʝʱʝ ʨʘʥʴʰʝ, ʧʨʠʯʝʤ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʥʦʛʜʘ 

ʩʦʩʥʘ ʚʦʦʙʱʝ ʥʘ ʥʠʭ ʥʝ ʩʝʣʠʣʘʩʴ.  
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ʈʠʩʫʥʦʢ 1. ʆʢʥʘ ʚ ʥʘʩʘʞʜʝʥʠʠ: ʪʝʤʥʳʝ ʣʠʥʠʠ ð ʩʚʷʟʠ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʬʠʦʣʝʪʦʚʳʝ ï ʩʚʷʟʠ ʩ 

ʜʝʨʝʚʴʷʤʠ ʝʣʠ ʚʪʦʨʦʛʦ ʷʨʫʩʘ; ʦʚʘʣʳ ð ʚʝʪʨʦʚʘʣʴʥʳʝ ʜʝʨʝʚʴʷ; ʪʝʤʥʳʝ ʪʦʯʢʠ ð ʞʠʚʳʝ ʜʝʨʝʚʴʷ; 

ʪʨʝʫʛʦʣʴʥʳʝ ʢʨʘʩʥʳʝ ʪʦʯʢʠ ð ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ. 
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ɼʣʷ ʘʥʘʣʠʟʘ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʥʘ ʢʘʨʪʝ ʦʢʥʘ ʧʨʦʥʫʤʝʨʦʚʘʣʠ, ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʧʣʦʱʘʜʴ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʝʝ ʯʠʩʣʦʤ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʥʘ ʥʝʡ ʧʦʤʝʩʪʠʪʴʩʷ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʩʪʚʫʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ, ʨʘʚʥʦʝ ʚ ʜʘʥʥʦʤ 

ʥʘʩʘʞʜʝʥʠʠ 3,15 ʤ. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠʥʷʣʠ ʢʘʢ ʨʘʜʠʫʩ ʢʨʫʛʘ ʠ ʝʛʦ ʧʣʦʱʘʜʴ ʨʘʚʥʘ 31,1 ʤ2. 

ʈʘʟʜʝʣʠʚ ʢʘʞʜʦʝ ʠʟ 77 ʦʢʦʥ ʥʘ ʵʪʫ ʧʣʦʱʘʜʴ, ʧʦʣʫʯʠʣʠ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʚʳʨʘʩʪʠ ʚʥʫʪʨʠ ʦʢʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʏʠʩʣʦ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʣʠ ʙʳ ʧʦʤʝʩʪʠʪʴʩʷ ʚ 77 ʦʢʥʘʭ ʥʘ 

ʩʨʝʜʥʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʙʣʠʞʥʝʛʦ ʩʦʩʝʜʘ. 

 

ʂʘʢ ʚʠʜʠʤ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʢʦʥ ʤʦʛʣʠ ʙʳ ʚʳʨʘʩʪʠ ʧʦ 2ï4 ʜʝʨʝʚʘ, ʦʜʥʘʢʦ ʵʪʦʛʦ ʥʝ 

ʧʨʦʠʟʦʰʣʦ ʠ ʥʘʜʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʧʦʯʝʤʫ ʞʝ ʪʘʢ ʩʣʫʯʠʣʦʩʴ, ʯʪʦ ʦʢʥʘ ʦʢʘʟʘʣʠʩʴ ʥʝ ʟʘʩʝʣʝʥʳ. 

ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ, ʢʦʪʦʨʫʶ ʤʥʦʛʠʝ ʣʝʩʦʚʦʜʳ ʩʯʠʪʘʶʪ çʦʯʝʚʠʜʥʦʡè ð ɻʪʦ ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʤʳ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʧʣʦʱʘʜʴ ʦʢʥʘ ʩ ʯʠʩʣʦʤ 

ʦʪʧʘʚʰʠʭ ʚ ʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ ʜʝʨʝʚʴʝʚ (ʈʠʩʫʥʦʢ 3).  

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʣʠʷʥʠʝ ʯʠʩʣʘ ʦʪʧʘʚʰʠʭ ʚ ʦʢʥʘʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʥʘ ʧʣʦʱʘʜʴ ʦʢʦʥ. 

 

ʉʚʷʟʴ ʦʢʘʟʘʣʘʩʴ ʥʝʦʞʠʜʘʥʥʦ ʩʣʘʙʦʡ (r=0,31), ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦʣʠʥʦʤʘ 

2-ʡ ʩʪʝʧʝʥʠ R2=0,103, ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪ ʥʘʤ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʧʦʛʠʙʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʚ 

ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʦʢʥʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʨʘʟʤʝʨ ʣʠʰʴ ʥʘ 10,3%. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʥʘ ʈʠʩʫʥʢʝ 3 

ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʢʥʘ ʩ ʧʣʦʱʘʜʴʶ 200 ʤ2 ʠ ʙʦʣʝʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʧʘʜʘ 1ï3-ʭ, ʪʘʢ ʠ 5ï7 ʰʪ. ʜʝʨʝʚʴʝʚ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʪʘʢʠʭ ʨʘʩʯʝʪʘʭ ʯʠʩʣʦ ʦʪʧʘʚʰʠʭ ʟʘ 
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ʏʠʩʣʦ ʧʦʤʝʱʘʶʱʠʭʩʷ ʚ ʦʢʥʝ ʜʝʨʝʚʴʝʚ, ʰʪ.

y = 2,122x2 - 1,643x + 113,81
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ʏʠʩʣʦ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ, ʰʪ.
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60 ʣʝʪ ʜʝʨʝʚʴʝʚ ð ɻ ʪʦ ʩʣʘʙʳʡ ʧʦ ʩʠʣʝ ʬʘʢʪʦʨ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʧʨʠʤʝʥʠʣʠ ʜʨʫʛʦʡ, ʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʳʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʷʚʣʝʥʠʝ ʦʢʦʥ.  

ʆʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ (ʩʫʭʠʝ ʜʝʨʝʚʴʷ ʠ ʩʪʘʨʳʝ ʧʥʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ) ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ 60 ʦʢʥʘʭ ʠʟ 77, ʦʜʥʘʢʦ ʦʥʠ ʧʨʠʚʦʜʠʣʠ ʢ çʦʪʢʨʳʚʘʥʠʶè ʦʢʥʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʜʨʝʚʦʩʪʦʷ ʥʝ ʚʩʝʛʜʘ, ʘ ʪʦʣʴʢʦ ʝʩʣʠ ʧʦʛʠʙʘʚʰʠʝ ʜʝʨʝʚʴʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʚ 

ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʦʢʥʘʭ, ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚ ʥʝʙʦʣʴʰʠʭ ʦʢʥʘʭ. ʊʘʢʠʭ çʦʪʢʨʳʚʘʶʱʠʭʩʷè 

ʦʢʦʥ ʤʳ ʥʘʩʯʠʪʘʣʠ 32 ʰʪ. ʠʣʠ 42%.  

ʆʙʝ ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ (10,3% ʠ 42%) ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʷʷ ʦʮʝʥʢʘ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʘ ʠ ʚʩʢʨʳʚʘʝʪ 

ʧʨʠʯʠʥʫ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʤʝʩʪ, ʛʜʝ ʨʘʥʝʝ ʜʝʨʝʚʴʷ ʨʦʩʣʠ, ʥʦ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʚʳʧʘʣʠ. 

ʀ ʤʝʪʦʜ ʢʦʨʨʝʣʷʮʠʠ ʟʜʝʩʴ ʥʝ ʢʦʨʨʝʢʪʝʥ (ʭʦʪʷ ʠ ʚʝʨʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʦʤʝʪʨʠʠ), ʪʘʢ ʢʘʢ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʩʪʦ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʆʢʥʘ ʩ ʦʪʧʘʚʰʠʤʠ ʜʝʨʝʚʴʷʤʠ ʚʙʣʠʟʠ ʠʭ ʮʝʥʪʨʦʚ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ ʥʘʩ ʙʦʣʝʝ ʚʩʝʛʦ, ʪʘʢ 

ʜʝʨʝʚʦ ʚ ʮʝʥʪʨʝ ʦʢʥʘ ʚ ʧʨʦʰʣʦʤ ʠʩʧʳʪʳʚʘʣʦ ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʩʦʩʝʜʝʡ 

ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʨʝʚʦʩʪʦʶ. ʇʦʵʪʦʤʫ ʠ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʙʫʜʫʱʠʭ ʦʢʦʥ ʚʧʦʣʥʝ ʤʦʛʣʘ ʙʳʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʠʟʥʘʯʘʣʴʥʦ, ʠ ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ 

ʪʘʤ ʚʳʟʳʚʘʣʠ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʠ ʧʦʷʩʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʠ ʜʝʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʧʦ ʛʨʫʧʧʘʤ. 

 

ɺʣʠʷʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʵʪʠʭ ʟʦʥ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʳʯʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʟʦʥ, ʢʦʪʦʨʳʭ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʟʦʥ ʫʩʠʣʝʥʥʳʭ, ʠ 

ʠʩʯʠʩʣʷʝʪʩʷ ʩʦʪʥʷʤʠ ʰʪ. ʥʘ 1 ʛʘ. ʇʦʵʪʦʤʫ ʠʭ ʩʝʪʠ ʙʳʣʠ ʚʳʩʪʨʦʝʥʳ ʪʦʣʴʢʦ ʧʦ ʫʩʠʣʝʥʥʳʤ 

ʟʦʥʘʤ ʠ ʪʦʣʴʢʦ ʥʘ ʧʦʣʦʚʠʥʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ð ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ 

ʧʦʣʦʚʠʥʳ ʤʘʩʩʠʚʘ ʩʦʩʥʳ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ.  

ʅʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ ʥʘ ʧʣʦʱʘʜʠ 1,109 ʛʘ ʙʳʣʦ ʫʯʪʝʥʦ ʫʩʠʣʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 137 ʠ 186 ʰʪ. (ʚʩʝʛʦ 323 ʰʪ.), ʪ. ʝ. ʦʜʥʘ ʟʦʥʘ ʨʘʟʤʝʱʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 

ʧʣʦʱʘʜʠ 34,3 ʤ2. ɿʘʪʝʤ, ʧʦʩʣʝ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʭʦʜʷʱʝʛʦ ʟʘ ʨʘʤʢʠ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʥʝʰʥʠʝ ʜʠʘʤʝʪʨʳ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʵʪʠʭ ʟʦʥ ʜʣʷ ʨʦʩʪʘ 

ʩʦʩʥʳ, ʨʘʚʥʳʝ ʜʣʷ ʟʦʥʳ ʍʘʨʪʤʘʥʘ 2,6 ʤ ʠ ʜʣʷ ʟʦʥʳ ʂʫʨʨʠ 3,3 ʤ. 

ɼʘʣʝʝ ʧʦʜʩʯʠʪʘʣʠ ʧʣʦʱʘʜʴ ʚʩʝʭ ʦʢʦʥ ʠ ʧʨʦʛʘʣʠʥ ʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 4422 ʤ2. ɿʘʪʝʤ 

ʩʫʤʤʠʨʦʚʘʣʠ ʯʠʩʣʦ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʩ ʟʘʯʝʪʦʤ ʜʦʣʠ ʠʭ ʧʣʦʱʘʜʠ, ʚʭʦʜʷʱʝʡ ʚ ʦʢʥʦ. ʅʘʧʨʠʤʝʨ, 

ʯʠʩʣʦ ʟʦʥ ʍʘʨʪʤʘʥʘ ʩ ʟʘʯʝʪʦʤ ʜʦʣʠ ʠʭ ʚʭʦʞʜʝʥʠʷ ʚ ʦʢʥʘ 44 ʠ 46 ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

1,5 ʠ 2,1 ʰʪ. (ʈʠʩʫʥʦʢ 4).  

ɸʥʘʣʦʛʠʯʥʦ ʯʠʩʣʦ ʟʦʥ ʂʫʨʨʠ ʩ ʟʘʯʝʪʦʤ ʜʦʣʠ ʠʭ ʧʣʦʱʘʜʠ, ʥʘʧʨʠʤʝʨ ʚ ʦʢʥʘʭ 41 ʠ 42, 

ʜʘʝʪ ʜʨʦʙʥʳʝ ʯʠʩʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1,15 ʠ 1,85 ʰʪ. (ʈʠʩʫʥʦʢ 5). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ 46,0 ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ 79,0 ʟʦʥ ʂʫʨʨʠ (ʚʩʝʛʦ 

125). ʆʙʱʘʷ ʧʣʦʱʘʜʴ 38 ʦʢʦʥ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 4422 ʤ2, ʠ ʪʦʛʜʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʥʘ ʠʭ ʧʣʦʱʘʜʠ 

ʦʜʥʘ ʟʦʥʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 4422/125=35,4 ʤ2, ʠ ʵʪʘ ʧʣʦʱʘʜʴ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 1 ʟʦʥʳ ʚ ʩʨʝʜʥʝʤ ʥʘ ʫʢʘʟʘʥʥʦʤ ʫʯʘʩʪʢʝ ʖʞʥʳʡ 

(34,3 ʤ2). 

ʕʪʠ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʠʢʘʢʦʛʦ ʩʢʦʧʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʚ ʦʢʥʘʭ 

ʥʝʪ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʪʘʢʘʷ ʞʝ ʠʭ ʧʣʦʪʥʦʩʪʴ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʥʘʩʘʞʜʝʥʠʷ. 

ɼʘʣʝʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʢʦʥ ʠ ʧʨʦʛʘʣʠʥ. ɻʠʙʝʣʴ ʩʦʩʥʳ ʚ ʦʢʥʘʭ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʟʦʥʘʭ ʍʘʨʪʤʘʥʘ ʝʩʪʴ ʚ 

ʦʢʥʘʭ 44, 58, 63, 64, 71, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʚ ʦʢʥʘʭ 44 ʠ 63 ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʧʨʠʚʝʣ ʢ ʠʭ ʧʦʣʥʦʤʫ 

çʦʪʢʨʳʚʘʥʠʶè (ʈʠʩʫʥʦʢ 4).  
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ʈʠʩʫʥʦʢ 4. ɿʦʥʳ ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ: ʘ) ʍʘʨʪʤʘʥʘ (ʩʝʨʳʝ ʢʨʫʛʠ) ʩ ʜʝʧʨʝʩʩʠʚʥʳʤ ʚʣʠʷʥʠʝʤ 

2,6 ʤ; ʙ) ʂʫʨʨʠ (ʬʠʦʣʝʪʦʚʳʝ ʢʨʫʛʠ) ʩ ʜʝʧʨʝʩʩʠʚʥʳʤ ʚʣʠʷʥʠʝʤ 3,3 ʤ. ɼʨʫʛʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ 

ʈʠʩʫʥʢʝ 1. 
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ʅʘ ʟʦʥʘʭ ʂʫʨʨʠ ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ ʝʩʪʴ ʚ ʦʢʥʘʭ 41, 46, 49, 50, 58, 71, 73, ʥʦ ʪʦʣʴʢʦ ʪʨʠ 

ʩʣʫʯʘʷ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʚ ʦʢʥʘʭ 41, 46 ʠ 71 ʩʤʦʛʣʠ çʦʪʢʨʳʪʴè ʠʭ ʧʦʣʥʦʩʪʴʶ (ʈʠʩʫʥʦʢ 5). 

 

ɺʣʠʷʥʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0, 16,0 ʠ 32,0 ʤ 

ɼʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0, 16,0 ʠ 32,0 ʤ ʧʦʷʩʘ ʠʭ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʩʦʩʥʳ 

ʩʦʩʪʘʚʠʣʠ ʚ ʜʠʘʤʝʪʨʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 180, 280 ʠ 340 ʩʤ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʪʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ, ʙʳʣʠ ʚʳʷʩʥʝʥʳ ʚ ʭʦʜʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʭʦʜʷʱʝʛʦ ʟʘ ʨʘʤʢʠ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ. ʋʯʠʪʳʚʘʷ ʠʭ ʧʝʨʝʢʨʳʪʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʟʦʥʘʤʠ, ʚ ʦʢʥʘʭ 

ʧʨʝʜʩʪʦʷʣʦ ʩʫʤʤʠʨʦʚʘʪʴ ʠʭ ʜʝʧʨʝʩʩʠʚʥʫʶ ʧʣʦʱʘʜʴ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʝʞʜʝ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʤʳ ʦʙʦʟʥʘʯʠʣʠ ʥʘ ʧʣʘʥʝ ʦʜʥʠʤ 

ʮʚʝʪʦʤ ð ʩʝʨʳʤ, ʘ ʜʝʧʨʝʩʩʠʚʥʳʝ ʧʦʷʩʘ ʪʨʝʭ ʥʝʡʪʨʘʣʴʥʳʭ ʟʦʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʝʣʪʳʤ, 

ʨʦʟʦʚʳʤ ʠ ʙʠʨʶʟʦʚʳʤ (ʈʠʩʫʥʦʢ 5). 
 

 
 

ʈʠʩʫʥʦʢ 5. ɼʝʧʨʝʩʩʠʚʥʳʝ ʧʦʷʩʘ ʟʦʥ 8,0, 16,0 ʠ 32,0 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʝʣʪʳʝ, ʨʦʟʦʚʳʝ ʠ 

ʙʠʨʶʟʦʚʳʝ ʢʨʫʛʠ ʠ ʟʦʥʳ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ (ʩʝʨʳʝ ʢʨʫʛʠ). 

 

ʊʘʢ, ʚ ʦʢʥʝ 45 ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʟʦʥʳ 32,0 ʤ ʥʘʭʦʜʠʣʩʷ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʦʢʥʘ ʚʤʝʩʪʝ ʩ 

ʧʘʪʦʛʝʥʥʦʡ ʟʦʥʦʡ ʍʘʨʪʤʘʥʘ, ʘ ʚ ʦʢʥʘʭ 52, 59, 66 ʠ 75 ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʟʦʥʳ 8,0 ʤ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ ʥʝ ʧʦʟʚʦʣʷʣ ʚ ʮʝʥʪʨʘʭ ʵʪʠʭ ʦʢʦʥ ʫʩʧʝʰʥʦ ʨʘʟʚʠʪʴʩʷ 

ʜʝʨʝʚʴʷʤ ʩʦʩʥʳ. 

ɺʩʝ ʵʪʠ ʨʘʩʩʫʞʜʝʥʠʷ, ʦʜʥʘʢʦ, ʥʘʪʘʣʢʠʚʘʶʪʩʷ ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʝ ʚʦʟʨʘʞʝʥʠʝ, ʯʪʦ ʚ ʦʢʥʘʭ 

ʝʝɦ ʤʥʦʛʦ ʤʝʩʪ, ʛʜʝ ʪʝʨʨʠʪʦʨʠʷ ʥʝʡʪʨʘʣʴʥʘ ʠ ʥʘ ʥʝʡ ʩʤʦʛʣʠ ʙʳ ʧʦʩʝʣʠʪʴʩʷ ʜʝʨʝʚʴʷ. ʆʜʥʘʢʦ 

ʠʭ ʟʘʧʦʣʥʝʥʠʝ ʩʦʩʥʦʡ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʧʨʦʠʟʦʰʣʦ ð ʦʥʘ ʪʘʤ ʠʣʠ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ, ʠʣʠ ʥʝ 

ʩʝʣʠʣʠʩʴ ʚʦʦʙʱʝ. ʅʦ ʧʦʢʘ ʦʪʣʦʞʠʤ ʵʪʠ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʩʫʤʤʠʨʫʷ ʜʝʧʨʝʩʩʠʚʥʳʝ ʧʣʦʱʘʜʠ ʟʦʥ ʩ ʫʯʝʪʦʤ ʠʭ ʧʝʨʝʢʨʳʪʠʷ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1.  

ʆʂʅɸ ɺ ʅɸʉɸɾɼɽʅʀʀ ʉʆʉʅʓ, ʆʎɽʅʂɸ ʀʍ ʇʃʆʑɸɼʀ ɺ ʤ2 ʀ ʇʆ ʏʀʉʃʋ ɼɽʈɽɺʔɽɺ,  

ɺ ʅʀʍ ʇʆʄɽʑɸʖʑʀʍʉʗ (S/31,1, ʰʪ.), ʀ ʇʆʗʉɸ ɼɽʇʈɽʉʉʀʀ ɻɽʆɸʂʊʀɺʅʓʍ ɿʆʅ  

ʅɸ ʋʏɸʉʊʂɽ ʖɾʅʓʁ 
 

ˉ ʦʢʥʘ ʇʣʦʱʘʜʴ (S) ʆʪʧʘʚʰʠʝ 
ʜʝʨʝʚʴʷ, 

ʰʪ. 

ɼʦʣʠ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʫ ʟʦʥ, ʚʭʦʜʷʱʠʭ ʚ ʦʢʥʦ ɿʦʥʳ 1,0 
ʠ 3,0 ʤ, 

ʰʪ. ʤ2 S/31,1,ʰʪ ʍʘʨʪʤʘʥʘ ʂʫʨʨʠ 8,0 ʤ 16,0 ʤ 32,0 ʤ 

40 263 9 1 1,00 1,55 0,50 1,30     

41 117,4 4 5   1,25 0,80       

42 146 5 1 1,80 1,80     1,00 1 

43 55,3 2   1,00           

44 67,3 2 1 1,50 0,70 1,00       

45 84 3 2 1,00 0,50 0,10   1,00   

46 81 3 2 2,10 1,50   0,10 0,80   

47 52 2 1 0,15 1,00 1,00 0,10     

48 82 3   1,00 2,20     0,90   

49 95,4 3 1 0,35 1,25     0,10   

50 64 2 5 1,40 1,40 1,00       

51 49,3 2 1   0,15         

52 52,4 2 1 1,00 0,80 1,00 0,10     

53 44,9 1   0,65 0,75 0,50 0,20     

54 244 8 1 1,80 3,70 1,85 0,95   1 

55 114 4 2 0,60 2,60 1,00 0,50     

56 98 3 1 2,00 0,70   0,45     

57 66,6 2 1 1,00 0,30 0,90   0,80   

58 75 2 1 1,00 0,30         

59 97,6 3 1 0,50 1,00 0,55       

60 161 5 2 1,70 2,80 1,00 0,20     

61 106 3 1 1,00 2,05 0,50       

62 123 4 3 1,50 1,80   0,70   1 

63 164 5 6 2,50 2,80   0,65   1 

64 289 9 7 3,00 7,00 0,55 0,90   2 

65 190 6   1,60 3,50         

66 330 11 1 2,00 6,40 2,00 1,85 0,55 4 

67 54 2 1 0,50 0,80 1,00       

68 69 2   0,55 1,70         

69 170 6   1,50 3,90 0,50 0,65   1 

70 66 2 1 0,95 1,00   0,35     

71 148 5 2 1,75 1,55     0,75 2 

72 223 7 4 2,60 5,40 0,90 1,00 0,25 1 

73 85 3 2 0,15 2,40         

74 66 2   1,00 1,65     0,75   

75 125 4 2 0,75 0,90 1,00 0,50     

76 64 2 3 0,60 0,65 0,70   0,70 1 

77 39,6 1 1   0,15         

n 38 38 31 (18)* 35 37 21 17 11 10 (2)** 

Ɇʭ 4422 142 64 43,5 69,9 18,4 10,5 7,6 15,0 

Xʩʨ 116,4 3,7 2,1 1,2 1,9 0,9 0,6 0,7 1,5 
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ʇʨʠʤʝʯʘʥʠʝ: ʩʝʨʳʡ ʬʦʥ ð çʦʪʢʨʳʚʘʥʠʝè ʦʢʥʘ; ʟʝʣʝʥʳʡ ʬʦʥ ï ʩʣʫʯʘʠ çʟʘʢʨʳʚʘʥʠʷè ʦʢʥʘ. 

ɺʩʝʛʦ ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ ʦʙʥʘʨʫʞʝʥʦ 38 ʦʢʦʥ ʠ ʠʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 4422 ʤ2, ʛʜʝ 

ʤʦʛʣʠ ʙʳ ʚʳʨʘʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 142 ʜʝʨʝʚʘ (ʛʨʘʬʘ 3 ʚ ʊʘʙʣʠʮʝ 1) ʧʨʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ 31,1 ʤ2. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚ 18 ʦʢʥʘʭ ʧʦʛʠʙʘʚʰʠʝ ʜʝʨʝʚʴʷ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʠʭ 

ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ (ʯʘʩʪʦ ʚ ʨʘʡʦʥʝ ʮʝʥʪʨʘ ʦʢʥʘ), ʯʪʦ ʠʭ ʦʪʧʘʜ ʧʨʠʚʦʜʠʣ ʢ ʝʛʦ 

çʦʪʢʨʳʚʘʥʠʶè ʚ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʷ (ʚ ʊʘʙʣʠʮʝ 1 ʷʯʝʡʢʠ ʩ ʪʘʢʠʤʠ ʦʢʥʘʤʠ ʟʘʪʝʤʥʝʥʳ). ɽʱʝ 

ʯʝʪʳʨʝ ʦʢʥʘ ð ̄ ˉ 59, 64, 72 ʠ 75 (ʈʠʩʫʥʦʢ 5) ʩʦʢʨʘʱʘʣʠ ʩʚʦʶ ʧʣʦʱʘʜʴ ʪʦʣʴʢʦ ʥʘʧʦʣʦʚʠʥʫ 

ʠ ʦʢʥʦ çʥʝ ʦʪʢʨʳʚʘʣʦʩʴè. 

ʅʘ ʫʯʘʩʪʢʝ ʉʝʚʝʨʥʳʡ ʪʘʢʠʭ ʧʦʣʥʦʩʪʴʶ çʦʪʢʨʳʚʰʠʭʩʷè ʦʢʦʥ ʙʳʣʦ 14, ʠ ʪʦʛʜʘ ʚ ʮʝʣʦʤ 

ʧʦ ʤʘʩʩʠʚʫ ʩʦʩʥʳ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ ʚ 77 ʦʢʥʘʭ ʧʦʣʫʯʘʝʤ 18+14=32 ʦʢʥʘ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʟ-

ʟʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʬʘʢʪʦʨ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ ʩ ʩʠʣʦʡ 32/77=0,42 ʠʣʠ 42%. 

ɹ ʣrʠ ʣʠ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ? ʆʪʧʘʚʰʠʝ ʚ ʦʢʥʘʭ ʜʝʨʝʚʴʷ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʟʢʦ ʢ ʠʭ ʮʝʥʪʨʫ ʚ 32 ʦʢʥʘʭ, ʛʜʝ ʙʳʣʦ ʫʯʪʝʥʦ 64 ʰʪ. ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʘ ʠ 

ʪʦʣʴʢʦ ʜʚʘ ʠʟ ʥʠʭ ʨʦʩʣʠ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʚ ʜʚʫʭ ʦʢʥʘʭ ʠ ʠʭ ʛʠʙʝʣʴ, ʚʦʟʤʦʞʥʦ, 

ʧʨʦʠʟʦʰʣʘ ʠʟ-ʟʘ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʩʦʩʝʜʥʠʤʠ ʜʝʨʝʚʴʷʤʠ. ɺ ʦʩʪʘʣʴʥʳʭ 30 ʦʢʥʘʭ ʙʫʢʚʘʣʴʥʦ ʚʩʝ 

ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ ʨʘʟʤʝʱʘʣʠʩʴ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʫʩʠʣʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʳʯʥʳʭ ʧʦ 

ʨʘʟʤʝʨʘʤ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ (ʣʦʢʘʮʠʶ ʢʦʪʦʨʳʭ ʚʙʣʠʟʠ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ 

ʦʧʝʨʘʪʦʨ ʧʨʦʚʦʜʠʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʥʘ ʨʠʩʫʥʢʝ 6 ʦʥʠ ʥʝ ʧʦʢʘʟʘʥʳ). ʊʦ ʝʩʪʴ ʠʟ ʚʩʝʭ 77 ʦʢʦʥ, 

ʠʤʝʶʱʠʭʩʷ ʚ ʜʘʥʥʦʤ ʥʘʩʘʞʜʝʥʠʠ, 30 ʦʢʦʥ ʠʣʠ 39% ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ-ʟʘ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʥʘ 

ʧʘʪʦʛʝʥʥʳʭ ʟʦʥʘʭ; ʝʱʝ ʜʚʘ ʦʢʥʘ (3%) ʦʙʨʘʟʦʚʘʣʠʩʴ, ʚʦʟʤʦʞʥʦ, ʧʦ ʧʨʠʯʠʥʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʦʩʝʜʝʡ ʧʦ ʢʨʘʷʤ ʦʢʦʥ. 

ʇʦʩʤʦʪʨʠʤ ʜʘʣʝʝ, ʢʘʢʫʶ ʞʝ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʣ ʢʘʞʜʳʡ ʪʠʧ ʟʦʥ ʩʦ ʩʚʦʠʤ ʧʦʷʩʦʤ 

ʜʝʧʨʝʩʩʠʠ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʜʠʨʫʶʪ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʂʫʨʨʠ ʩ ʧʦʷʩʦʤ ʜʝʧʨʝʩʩʠʠ 

ʜʠʘʤʝʪʨʦʤ 3,3 ʤ ʠ ʩʫʤʤʘʨʥʦʡ ʜʝʧʨʝʩʩʠʚʥʦʡ ʧʣʦʱʘʜʴʶ 598 ʤ2 ʠʣʠ 59% ʦʪ ʧʣʦʱʘʜʠ ʧʦʷʩʦʚ 

ʜʝʧʨʝʩʩʠʠ ʚʩʝʭ ʫʯʪʝʥʥʳʭ ʟʦʥ ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2.  

ʇʃʆʑɸɼʔ ʇʆʗʉʆɺ ɼɽʇʈɽʉʉʀʀ ɻɽʆɸʂʊʀɺʅʓʍ ɿʆʅ ɺ 38 ʆʂʅɸʍ  

ʅɸ ʋʏɸʉʊʂɽ ʖɾʅʓʁ ʅɸ ʇʃʆʑɸɼʀ 1,1 ʛʘ 

ʇʦʢʘʟʘʪʝʣʠ ʅʘʟʚʘʥʠʝ ʟʦʥʳ ɺʩʝʛʦ 

ʍʘʨʪʤʘʥʘ ʂʫʨʨʠ 8,0 ʤ 16,0 ʤ 32,0 ʤ 

ʏʠʩʣʦ ʟʦʥ ʩ ʫʯʝʪʦʤ ʧʝʨʝʢʨʳʪʠʷ ʧʦʷʩʘʤʠ 

ʜʝʧʨʝʩʩʠʠ ʧʨʝʜʳʜʫʱʠʭ ʟʦʥ 

43,5 69,9 18,4 10,5 7,6 149,9 

ɼʠʘʤʝʪʨ ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ, ʤ 2,6 3,3 1,8 2,8 3,4 - 

ʇʣʦʱʘʜʴ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ, ʤ2 231 598 47 65 69 1009 

ɼʦʣʷ ʦʪ ʧʣʦʱʘʜʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʚʩʝʭ ʟʦʥ, % 

23 59 5 6 7 100 

ɼʦʣʷ ʦʪ ʧʣʦʱʘʜʠ ʦʢʦʥ 4422 ʤ2, % 5,2 13,5 1,1 1,5 1,6 22,8 

ʏʠʩʣʦ çʦʙʳʯʥʳʭè ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, 

ʰʪ. 

87 140 
    

ɼʠʘʤʝʪʨ ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ, ʤ 0,9 1,1 
    

ʇʣʦʱʘʜʴ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ, ʤ2 55 133 
    

ɼʦʣʷ ʦʪ ʧʣʦʱʘʜʠ ʦʢʦʥ 4422 ʤ2, % 1,3 3,0 
   

27,1 
 

ʄʝʞʜʫ ʪʝʤ, ʚ ʧʦʜʩʯʝʪʘʭ ʧʦ ʧʝʨʚʳʤ ʪʨʝʤ ʩʪʨʦʢʘʤ ʊʘʙʣʠʮʳ 2 ʦʙʝʩʢʫʨʘʞʠʚʘʝʪ ʠʪʦʛʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ð ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʟʦʥ ʩʦʩʪʘʚʠʣʘ 1009 ʤ2, ʠ ʦʪ ʧʣʦʱʘʜʠ ʦʢʦʥ 

4422 ʤ2 ɻ ʪʦ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 22,8%. ʕʪʘ ʧʣʦʱʘʜʴ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʥʝ 

ʫʯʪʝʥʳ çʦʙʳʯʥʳʝè ʧʦ ʨʘʟʤʝʨʘʤ ʟʦʥʳ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ ʩ ʜʠʘʤʝʪʨʘʤʠ ʩʣʘʙʦʛʦ 

ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ, ʨʘʚʥʳʭ ʧʨʠʤʝʨʥʦ 1/3 ʜʠʘʤʝʪʨʘ ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ ʫʩʠʣʝʥʥʳʭ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ7. 2020 

https://doi.org/10.33619/2414-2948/56 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 

 36 

ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʥʳʭ 0,9 ʠ 1,1 ʤ ʠ ʢʦʪʦʨʳʭ, ʥʘʧʦʤʥʠʤ, ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ. ʕʪʦ ʜʦʙʘʚʣʷʝʪ ʝʱʝ 4,3% ʧʣʦʱʘʜʠ, ʠ ʚ ʮʝʣʦʤ ʜʦʣʷ ʜʝʧʨʝʩʩʠʚʥʦʡ ʧʣʦʱʘʜʠ ʚ ʦʢʥʘʭ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 27%. ʅʦ ʠ ʪʦʛʜʘ ʚ ʦʢʥʘʭ ʚʩʝ ʝʝɦ ʦʩʪʘʝʪʩʷ 73% ʧʣʦʱʘʜʠ, ʣʠʰʝʥʥʦʡ ʠʭ 

ʧʘʪʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʩʦʩʥʳ. 

ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʝʱʝ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ 1,0 ʠ 3,0 ʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ ʜʠʘʤʝʪʨʦʤ 0,6 ʤ, ʧʨʠ ʤʦʱʥʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʙʦʣʝʝ 

ʧʣʦʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ ʵʪʠʭ ʟʦʥ. 
 

ɺʣʠʷʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ 

ʇʦʧʳʪʘʝʤʩʷ ʜʘʣʝʝ ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ ʠ ʥʝʧʨʠʷʪʠʷ ʠʭ ʩʦʩʥʦʡ, 

ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʄɻɸ-ʟʦʥʘʤ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ, ʥʘ ʢʦʪʦʨʳʭ 

ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 120ï170 ʣʝʪ ʙʳʣʘ ʚ 29ï42 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʜʨʝʚʦʩʪʦʶ [13]. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʟʦʥ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ çʚʩʪʘʚʢʠè ʜʝʨʝʚʴʝʚ ʚ 

ʧʫʩʪʫʶʱʠʝ ʦʢʥʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʣʦʪʥʦʛʦ ʜʨʝʚʦʩʪʦʷ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʪʘʨʝʶʱʠʭ ʣʝʩʦʚ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʣʝʩʦʚ ʟʝʣʝʥʳʭ ʟʦʥ [4]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦ ʢʘʨʪʝ ʤʳ ʥʘʥʝʩʣʠ ʵʪʠ ʟʦʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʠʘʤʝʪʨʘʤʠ ʠʭ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ, ʘ ʠʤʝʥʥʦ, ʧʝʨʚʳʡ ʪʠʧ ʙʳʣ ʥʘʥʝʩʝʥ ʩ ʜʠʘʤʝʪʨʦʤ 1,5 ʤ ʠ ʚʪʦʨʦʡ ʩ 

ʜʠʘʤʝʪʨʦʤ 3,0 ʤ. ʕʪʠ ʨʘʟʤʝʨʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʢʘʢ ʢʦʤʬʦʨʪʥʳʝ ʜʣʷ ʩʦʩʥʳ, 

ʠ ʦʥʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣ ʦʧʝʨʘʪʦʨ ʙʠʦʣʦʢʘʮʠʠ (1,0 ʤ ʠ 3,0ï4,5 ʤ). ʄʳ 

ʧʦʣʫʯʠʣʠ ʠʭ ʨʘʥʝʝ ʜʣʷ ʝʣʠ [12] ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ ʟʘʢʨʝʧʠʣʠʩʴ ʟʘ ʵʪʠʤʠ ʟʦʥʘʤʠ ʢʘʢ ʠʭ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʜʦ ʥʘʟʚʘʥʠʡ çʟʦʥʘ 1,0 ʤè ʠ çʟʦʥʘ 3,0 ʤè, ʘ ʪʘʢʞʝ ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʣ ʯʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ. 

ʅʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ, ʛʜʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 38 ʦʢʦʥ, ʪʘʢʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʦʙʥʘʨʫʞʝʥʦ 

15 ʰʪ. ʚ 10 ʦʢʥʘʭ, ʥʦ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʦʢʥʘʭ (5% ʩʣʫʯʘʝʚ) ʦʥʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʦʢʥʘ 

ʠʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ çʟʘʢʨʳʚʘʣʠè ʙʳ ʝʛʦ, ʝʩʣʠ ʙʳ ʥʘ ʥʠʭ ʧʦʩʝʣʠʣʠʩʴ ʠ ʩʦʭʨʘʥʠʣʠʩʴ 

ʜʝʨʝʚʴʷ. 

ɺ ʮʝʣʦʤ ʘʥʘʣʠʟ ʚʩʝʭ 77 ʦʢʦʥ ʥʘ ʦʙʦʠʭ ʫʯʘʩʪʢʘʭ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʠʭ 

ʥʘʭʦʜʠʪʩʷ 28 ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ, ʥʦ ʪʦʣʴʢʦ ʚ ʧʷʪʠ ʦʢʥʘʭ (6% ʩʣʫʯʘʝʚ), ʝʩʣʠ ʙʳ ʥʘ ʥʠʭ 

ʚʳʨʦʩʣʠ ʜʝʨʝʚʴʷ, ʪʦ ʦʥʠ çʟʘʢʨʳʚʘʣʠè ʙʳ ʠʭ. ʕʪʠ ʧʷʪʴ ʦʢʦʥ ʦʙʨʘʟʦʚʘʣʠʩʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʧʨʦʩʪʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʘʤʦʩʝʚʘ ʩʦʩʥʳ. ɺʦʟʤʦʞʥʦ, ʚ ʵʪʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʩʪʘʭ ʚʧʦʣʥʝ ʤʦʛ 

ʨʘʥʝʝ ʧʦʩʝʣʠʪʴʩʷ ʧʦʜʣʝʩʦʢ, ʠ ʦʥ ʧʦʤʝʰʘʣ ʧʦʩʝʣʠʪʴʩʷ ʩʦʩʥʝ.  

ʇʦʷʩʥʠʤ, ʯʪʦ ʟʘʥʷʪʦʩʪʴ ʦʢʦʥ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʟʦʥʘʤʠ ʦʪʤʝʯʝʥʘ ʚ ʧʦʩʣʝʜʥʝʡ ʛʨʘʬʝ 

ʊʘʙʣʠʮʳ 1 ʜʣʷ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ ð ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʳʡ. ʅʘ ʦʙʱʝʤ ʧʣʘʥʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ 

ʦʪʤʝʯʝʥʥʳʝ ʚ ʵʪʦʡ ʊʘʙʣʠʮʝ ʜʚʘ çʟʘʢʨʳʚʘʶʱʠʭʩʷè ʦʢʥʘ 71 ʠ 76 ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʘʤʦʤ ʥʠʟʫ 

(ʈʠʩʫʥʦʢ 6). 

ʀʟ ʘʥʘʣʠʟʘ ʈʠʩʫʥʢʘ 6 ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʩʪʘʣʴʥʳʭ 94% ʩʣʫʯʘʝʚ ʚ ʦʢʥʘʭ ʚʙʣʠʟʠ ʠʭ ʮʝʥʪʨʦʚ 

ʫʢʘʟʘʥʥʳʭ ʟʦʥ ʥʝ ʠʤʝʣʦʩʴ, ʣʠʙʦ ʦʢʥʘ ʙʳʣʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ, ʠ ʜʣʷ ʠʭ çʟʘʢʨʳʪʠʷè 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʥʝʜʦʩʪʘʚʘʣʦ: ʙʦʣʴʰʦʝ ʦʢʥʦ ʜʝʣʠʣʦʩʴ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʠ ʢʘʞʜʘʷ ʩʪʘʥʦʚʠʣʘʩʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʢʥʦʤ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ çʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʠʷè 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʦʢʘʟʘʣʩʷ ʩʘʤʦʡ ʩʠʣʴʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ (94% ʩʣʫʯʘʝʚ 

ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʠʭ ʟʦʥ ʚʙʣʠʟʠ ʮʝʥʪʨʦʚ ʦʢʦʥ). ʅʦ ʪʦʛʜʘ ʬʘʢʪʦʨ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ 

ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ, ʪʘʢ ʢʘʢ ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 42% ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʢʦʥ.  

ɻʫʩʪʦʪʘ ʧʦʜʨʦʩʪʘ ʝʣʠ ʚ ʦʢʥʘʭ ʠ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʣʛʠʡ ʧʝʨʠʦʜ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʢʦʥ, ʧʨʝʚʳʰʘʶʱʠʡ 50ï60 ʣʝʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʥʘʩʘʞʜʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʜʝʣʦ ʙʳʣʦ ʚ ʤʘʣʦʤ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝ (50ï100 ʰʪ./ʛʘ) ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʟʤʝʱʝʥʠʠ.  
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ʈʠʩʫʥʦʢ 6. ʆʢʥʘ ʚ ʥʘʩʘʞʜʝʥʠʠ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ ʠ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ (ʟʝʣʝʥʳʝ ʢʨʫʛʠ) ʩ 

ʢʦʤʬʦʨʪʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʦʩʥʫ 1,5 ʠ 3,0 ʤ. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ ʚ ʧʦʜʦʙʥʦʤ ʘʩʧʝʢʪʝ ʣʝʩʦʚʦʜʳ ʨʘʥʝʝ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ, ʪʘʢ ʢʘʢ ʘʧʨʠʦʨʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʢʥʘ ʚʦʟʥʠʢʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ-ʟʘ 

ʦʪʧʘʜʘ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ 42% ʦʢʦʥ, ʧʨʠʯʝʤ ʚ 39% ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʥʘ ʚʳʟʚʘʣ ʦʪʧʘʜ 

ʜʝʨʝʚʴʝʚ ʚ ʧʦʷʩʘʭ ʜʝʧʨʝʩʩʠʠ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʠ ʪʦʣʴʢʦ 3% ʦʢʦʥ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʡ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦʩʝʜʝʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʮʠʬʨʘ 3% 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʮʠʬʨʦʡ 42% ʢʘʢ 1:14, ʪ. ʝ. ʥʘ ʜʦʣʶ ʬʘʢʪʦʨʘ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 

ʦʢʦʣʦ 7%. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʦ ʠʤʝʥʥʦ ʪʘʢʘʷ ʩʠʣʘ ʚʣʠʷʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʘʟʤʝʨ ʜʝʨʝʚʘ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʥʝʝ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ʩʦʩʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ ʯʝʪʳʨʴʤʷ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʜʝʪʘʣʴʥʦ ʨʘʟʦʙʨʘʣʠ ʚ ʤʦʥʦʛʨʘʬʠʠ, ʠ ʛʜʝ 

ʥʘ ʢʘʞʜʳʡ ʤʝʪʦʜ ʦʪʚʦʜʠʣʦʩʴ ʧʦ ʦʜʥʦʡ ʛʣʘʚʝ [1]. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʬʘʢʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʦʢʦʥ 

ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʤʝʥʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ. ʀʤʝʥʥʦ çʥʘʣʠʯʠʝ ʠʭ ʦʪʩʫʪʩʪʚʠʷè ʠ ʧʨʠʚʝʣʦ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʦʢʦʥ, ʟʘʥʠʤʘʶʱʠʭ 9078 ʤ2 ʠʣʠ 41% ʦʪ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʷ 2,2 ʛʘ, ʠ ʚ ʥʠʭ, ʧʨʠ 

ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʜʝʨʝʚʘ 31,1 ʤ2, ʤʦʛʣʠ ʙʳ ʨʘʟʤʝʩʪʠʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

292 ʜʝʨʝʚʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʦʢʥʘ, ʥʘʧʨʠʤʝʨ 26, 28, 40, 64 ʠ 66, ʛʜʝ ʤʦʛʣʠ ʙʳ 

ʚʳʨʘʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦ 8ï10 ʜʝʨʝʚʴʝʚ.  

ɺ ʩʚʝʪʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʥʘʯʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʙʫʜʫʱʠʭ 

ʦʢʦʥ ʤʦʛʣʘ ʙʳʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʠʟʥʘʯʘʣʴʥʦ, ʠ ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʚʳʟʳʚʘʣʠ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʠ 

ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʟʦʥ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʥʦ ʩʠʣʘ ʠʭ ʜʝʡʩʪʚʠʷ ʦʢʘʟʘʣʘʩʴ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ. 

ʈʘʥʝʝ ʚ ʤʦʥʦʛʨʘʬʠʠ [1] ʤʳ ʜʦʢʘʟʘʣʠ ʠ ʚʚʝʣʠ çɿʘʢʦʥ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʷʭ: ʚʦ ʚʟʨʦʩʣʳʭ ʜʨʝʚʦʩʪʦʷʭ ʜʝʨʝʚʴʷ ʚʩʝʛʜʘ ʨʘʟʤʝʱʘʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʭ ʤʦʛʣʠ ʚʳʩʘʞʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦ ʚ ʢʫʣʴʪʫʨʳ ʠʣʠ ʩʪʨʝʤʠʣʠʩʴ ʢ ʵʪʦʤʫ 

ʨʫʙʢʘʤʠè [1, ʩ. 173]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʠ ʦʥʠ ʦʢʘʟʘʣʠʩʴ 

ʥʘʤʥʦʛʦ ʩʠʣʴʥʝʝ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚʥʫʪʨʠ ʮʝʥʦʟʘ (ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʧʘʨʪʥʝʨʩʪʚʘ 

ʜʝʨʝʚʴʝʚ) ʠ ʩʠʣʴʥʝʝ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʩʥʘʨʫʞʠ ʮʝʥʦʟʘ (ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ), ʪ. ʝ. 

ʙʦʛʘʪʩʪʚʘ ʧʦʯʚʳ ʠ ʫʩʣʦʚʠʡ ʝʝ ʫʚʣʘʞʥʝʥʠʷ. ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʯʝʥʴ 

ʣʦʛʠʯʥʦ ʦʙʲʷʩʥʷʶʪ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʢʦʥ, ʠ ʩʢʦʧʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʙʠʦʛʨʫʧʧʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʜʘʞʝ ʚ ʩʪʦʣʴ ʧʨʝʢʣʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʜʦ ʩʠʭ ʧʦʨ ʫʩʧʝʰʥʦ ʨʘʩʪʫʪ 40% ʜʝʨʝʚʴʝʚ [1].  

ʕʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʜʝʡʩʪʚʫʶʪ ʠʟ ʛʣʫʙʠʥ ɿʝʤʣʠ, ʠ ʠʭ ʧʨʦʷʚʣʝʥʠʝ ʦʧʝʨʘʪʦʨ 

ʙʠʦʣʦʢʘʮʠʠ ʬʠʢʩʠʨʫʝʪ ʢʘʢ ʪʠʧʳ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ. ʆʥʠ 

ʚʝʩʴʤʘ ʩʣʘʙʳʝ, ʠʭ ʜʝʡʩʪʚʠʝ ʤʝʜʣʝʥʥʦʝ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʯʝʨʝʟ ʜʝʩʷʪʢʠ ʣʝʪ, ʥʦ ʜʝʡʩʪʚʫʶʪ 

ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʠ ʜʝʨʝʚʴʷ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʵʥʝʨʛʠʶ, ʧʨʠʯʝʤ ʜʘʞʝ ʧʘʪʦʛʝʥʥʫʶ.  

ʅʘʡʜʝʥʥʳʝ ʥʘʤʠ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʢʦʥ ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʳ. ʆʜʥʘʢʦ ʦʥʠ 

ʧʦʣʫʯʝʥʳ ʥʘ ʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ, ʠ ʦʧʨʦʚʝʨʛʘʪʴ ʠʭ ʤʦʞʥʦ ʪʘʢʠʤʠ ʞʝ ʤʘʩʩʦʚʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʠʣʠ ʠʟʫʯʝʥʠʝʤ, ʥʘʧʨʠʤʝʨ, ʣʠʪʦʣʦʛʠʠ ɿʝʤʣʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʢʘʭ ʥʘʩʘʞʜʝʥʠʷ. 

ɹʝʟ ʥʠʭ ʩʩʳʣʢʠ ʥʘ ʧʨʝʞʥʠʝ ʫʩʪʦʷʚʰʠʝʩʷ ʚʟʛʣʷʜʳ, ʢʘʢ ʢʦʥʪʨʘʨʛʫʤʝʥʪʳ, ʙʫʜʫʪ ʙʝʩʧʦʣʝʟʥʳʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʚ çʥʘʫʯʥʦʤ ʦʩʪʨʦʫʤʠʠè ʙʝʟ ʬʘʢʪʠʯʝʩʢʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ. ʄʘʣʫʶ ʯʘʩʪʴ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʤʘʪʝʨʠʘʣʦʚ ʤʳ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʥʝʝ ʚ ʩʪʘʪʴʝ çʂʘʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʪʘʨʝʶʱʠʝ ʥʘʩʘʞʜʝʥʠʷ?è [2], ʚʳʚʦʜʳ ʠʟ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʟʜʝʩʴ ʧʦʚʪʦʨʥʦ ʚ ʩʠʣʫ ʠʭ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʜʣʷ ʣʝʩʦʚʝʜʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʩʪʨʫʢʪʫʨʝ 184-ʣʝʪʥʝʛʦ ʜʨʝʚʦʩʪʦʷ ʩʦʩʥʳ 1 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ ʧʦʣʥʦʪʦʡ 0,93 ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʢʥʘ ʠ ʧʨʦʛʘʣʠʥʳ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʦʪ 8,76 ʤ ʠ ʙʦʣʝʝ, ʢʦʪʦʨʳʝ 
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ʟʘʥʠʤʘʶʪ 41% ʧʣʦʱʘʜʠ ʧʨʠ ʝʝ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦ ʮʝʥʪʨʘʤ ʦʩʥʦʚʘʥʠʡ ʩʪʚʦʣʦʚ ʦʢʨʫʞʘʶʱʠʭ 

ʦʢʥʦ ʜʝʨʝʚʴʝʚ.  

2. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ.  

ʇʝʨʚʳʡ ʬʘʢʪʦʨ ð ʦʪʩʫʪʩʪʚʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ: ʥʘ 

94% ʦʢʦʥ ʪʘʢʠʭ ʟʦʥ ʥʝ ʠʤʝʣʦʩʴ. ʆʩʪʘʚʰʠʝʩʷ 6% ʦʢʦʥ ʠʭ ʠʤʝʣʠ, ʦʜʥʘʢʦ ʟʦʥʳ ʵʪʠ ʟʘʥʠʤʘʣ 

ʧʦʜʣʝʩʦʢ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, ʧʦʤʝʰʘʣ ʧʦʩʝʣʠʪʴʩʷ ʥʘ ʥʠʭ ʩʦʩʥʝ ʠ ʚ ʧʨʦʰʣʦʤ.  

ɺʪʦʨʦʡ ʬʘʢʪʦʨ ð ʜʝʡʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʠ ʧʦʷʩʦʚ ʜʝʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʛʝʦʘʢʪʠʚʥʳʭ 

ʟʦʥ: 39 % ʩʣʫʯʘʝʚ. ʆʥʠ ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʠʭ ʦʪʧʘʜʫ. ɼʦʣʷ ʠʭ 

ʧʣʦʱʘʜʠ ʚ ʦʢʥʘʭ ʙʳʣʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ ʜʨʝʚʦʩʪʦʶ. 

ʊʨʝʪʠʡ ʬʘʢʪʦʨ ð ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ ʧʦ ʢʨʘʷʤ ʙʫʜʫʱʠʭ ʦʢʦʥ ʥʘ ʤʝʣʢʠʝ 

ʜʝʨʝʚʴʷ ʚʥʫʪʨʠ ʦʢʥʘ ð 3% ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʤʝʣʢʠʝ ʜʝʨʝʚʴʷ 

ʧʦʛʠʙʣʠ ʷʢʦʙʳ çʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝè, ʥʘʭʦʜʷʩʴ ʥʘ ʥʝʡʪʨʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝ ʧʦʣʫʯʘʷ 

ʧʦʜʧʠʪʢʫ ʵʥʝʨʛʠʝʡ ʦʪ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʠʭ ʩʦʩʝʜʠ ʧʦ ʢʨʘʷʤ ʦʢʦʥ. ʊʦ 

ʝʩʪʴ çʙʦʨʴʙʘè ʙʳʣʘ ʟʘʚʝʜʦʤʦ ʥʝ ʨʘʚʥʦʡ, ʠ ʤʘʣʘʷ ʠʣʠ ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʚ ʵʪʦʡ ʙʦʨʴʙʝ 

ʙʳʣʘ ʫʞʝ ʥʝ ʧʨʠ ʯʝʤ. 

3. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʦʚʦʛʦ ʣʝʩʘ ʧʦʜ ʧʦʣʦʛʦʤ ʩʪʘʨʦʛʦ 

ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʊʘʢ ʢʘʢ ʦʢʥʘ ʷʚʣʷʶʪʩʷ ʦʪʥʶʜʴ ʥʝ ʣʫʯʰʠʤ ʤʝʩʪʦʤ ʜʣʷ 

ʧʦʩʝʣʝʥʠʷ ʧʦʜʨʦʩʪʘ ʠ ʩʦʟʜʘʥʠʷ ʧʦʜʧʦʣʦʛʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʦ ʜʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʤʝʩʪʘ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʧʥʝʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʧʦʩʘʜʢʘ ʢʫʣʴʪʫʨ ʤʝʞʜʫ ʣʘʧʘʤʠ ʧʥʝʡè). 

ʇʦʩʘʜʢʘ ʚ ʦʢʥʘʭ ʙʫʜʝʪ ʫʩʧʝʰʥʦʡ ʪʘʢʞʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʦʧʝʨʘʪʦʨ ʙʠʦʣʦʢʘʮʠʠ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʠʪ ʚ ʥʠʭ ʤʝʩʪʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ. ʆʜʥʘʢʦ ʚ ʦʢʥʘʭ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʠ ʠʤʝʥʥʦ 

ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʙʳʣʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʷʩʥʝʥʦ, ʯʪʦ ʦʢʥʘ ʟʘʥʠʤʘʶʪ 41% ʧʣʦʱʘʜʠ ʠ ʧʨʠʯʠʥʘʤʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 100% 

ʩʣʫʯʘʝʚ ʙʳʣʠ ʯʝʪʳʨʝ ʬʘʢʪʦʨʘ. ʇʝʨʚʳʡ ð ʦʪʩʫʪʩʪʚʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 

3,0 ʤ: ʥʘ 94% ʦʢʦʥ ʪʘʢʠʭ ʟʦʥ ʥʝ ʠʤʝʣʦʩʴ. ɺʪʦʨʦʡ ð ʜʝʡʩʪʚʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʠ ʧʦʷʩʦʚ 

ʜʝʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʟʦʥ: 39% ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ. ʆʥʠ ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʠ 

ʧʨʠʚʦʜʠʣʠ ʢ ʠʭ ʦʪʧʘʜʫ, ʥʦ ʜʦʣʷ ʧʣʦʱʘʜʠ ʵʪʠʭ ʟʦʥ ʚ ʦʢʥʘʭ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ 

ʜʨʝʚʦʩʪʦʶ. ʊʨʝʪʠʡ ð ʧʦʩʝʣʝʥʠʝ ʧʦʜʣʝʩʢʘ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, ʠ ʚ 

ʧʨʦʰʣʦʤ ʧʦʤʝʰʘʣ ʧʦʩʝʣʠʪʴʩʷ ʥʘ ʥʠʭ ʩʦʩʥʝ: 6% ʩʣʫʯʘʝʚ. ʏʝʪʚʝʨʪʳʡ ð ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ 

ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʠʯʝʤ ʜʝʨʝʚʴʷ ʧʦʛʠʙʣʠ, ʥʘʭʦʜʷʩʴ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʠ ʥʝ 

ʧʦʣʫʯʘʷ ʧʦʜʧʠʪʢʫ ʵʥʝʨʛʠʝʡ ʦʪ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʠʭ ʩʦʩʝʜʠ ʧʦ ʢʨʘʷʤ 

ʦʢʦʥ: 3% ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ.  

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʠʜʝʡ ɸ. ʉ. ʄʘʨʯʝʥʢʦ ʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʚʳʩʢʘʟʘʥʥʳʭ ʠʤ ʚ 1974ï1995 ʛʛ. 

ɺʜʦʭʥʦʚʣʷʝʤʳʝ ʝʛʦ ʠʜʝʷʤʠ, ʥʘʰʠ ʨʘʙʦʪʳ ʙʳʣʠ ʦʢʥʦʤ ʚ ʠʥʦʡ ʤʠʨ, ʚ ʩʨʝʜʫ ʵʥʝʨʛʠʡ ɿʝʤʣʠ ʠ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʪʫ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʚʧʦʣʥʝ ʧʦʜʭʦʜʠʪ ʚʳʩʢʘʟʳʚʘʥʠʝ ʄʘʨʩʝʣʷ ʇʨʫʩʪʘ çʊʝʦʨʠʷ 

ð ʦʯʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʥʝʰʥʠʡ ʤʠʨ, ʠ ʝʩʣʠ ʦʜʥʠ ʚʘʤ ʥʝ ʧʦʜʦʡʜʫʪ, ʪʦ ʙʝʨʠʪʝ ʜʨʫʛʠʝè. ʄʳ 

ʧʦʩʤʦʪʨʝʣʠ ʥʘ ʣʝʩʥʦʡ ʬʠʪʦʮʝʥʦʟ ʯʝʨʝʟ çʦʯʢʠ ʵʥʝʨʛʠʠè ʠ ʦʙʥʘʨʫʞʠʣʠ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʷʚʣʝʥʠʷ. 
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MODERN CLASSIFICATION OF FOREST VEGETATION AND ASSESSMENT  

OF RARE SPECIES OF THE ZAGATALA STATE NATURE RESERVE 

 

ÉSalmanova N., Azerbaijan State Agrarian University, 

Ganja, Azerbaijan, ibadullayeva.sayyara@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʢʦʣʦ 200 ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʚ 4 ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʘ, 12 ʬʦʨʤʘʮʠʡ, 18 ʘʩʩʦʮʠʘʮʠʡ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 ʪʠʧʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 43 ʨʝʜʢʠʭ ʚʠʜʦʚ, ʠʟ ʥʠʭ 2 ð Atropa 

caucasica Kreyer ʠ Rhododendron caucasicum Pall. ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ 

ʩʣʝʜʫʶʱʝʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʛʦ ʩʧʠʩʢʘ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

Abstract. Data about flora and vegetation of forest ecosystems of the Zagatala State Reserve 

located in Azerbaijan have been shown in the paper. The distribution of about 200 plants in the 

territory was revealed as a result of research. Vegetation is classified into 4 formation classes, 

12 formations, 18 associations related to 2 types of vegetation. An analysis of 43 rare species was 

made, of which 2 species were Atropa caucasica Kreyer, and Rhododendron caucasicum Pall. are 

recommended for inclusion in the next edition of the Red List of endangered plants of Azerbaijan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʧʦʚʝʜʥʠʢ, ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʣʝʩ, ʬʦʨʤʘʮʠʠ, ʘʩʩʦʮʠʘʮʠʠ. 

 

Keywords: nature reserve, vegetation type, forest, formations, associations. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʥʝʦʪʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʠ ʙʝʨʫʱʠʭ ʩʚʦʠ ʠʩʪʦʢʠ ʩ ʤʦʤʝʥʪʘ ʟʘʨʦʞʜʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ð ɻ ʪʦ 

ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʧʨʠʚʝʣʠ ʢ ʫʩʠʣʝʥʠʶ ʚʣʘʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘʜ ʧʨʠʨʦʜʦʡ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʢʘʟʘʣʦ ʩʚʦʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ. 

ʃʶʜʠ ʚʳʷʚʣʷʶʪ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʠʤʝʥʷʶʪ ʥʦʚʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʨʦʪʠʚʦʩʪʦʷʱʠʝ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʷʤ, ʥʦ ʚʩʝ ʵʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʬʣʦʨʫ ʠ ʬʘʫʥʫ. ʅʘ ʨʷʜʫ, ʩ 

ʵʪʠʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʩʫʞʝʥʠʝ ʘʨʝʘʣʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ [1ï5]. ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʝ ʫʯʝʥʳʝ ʙʝʩʧʨʝʨʳʚʥʦ ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
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ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʟʚʠʪʠʶ ʣʝʩʦʚ, ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [6]. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʜʦʚʝʜʝʥʳ ʜʦ 10,3%, ʚʢʣʶʯʘʝʪ 9 ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, 11 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, 

24 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʘ, ʩʦʟʜʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʟʘʱʠʪʳ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ [7]. ʉʨʝʜʠ ʥʠʭ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ɿʘʛʘʪʘʣʴʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʧʨʠʨʦʜʥʦʤʫ ʟʘʧʦʚʝʜʥʠʢʫ. ʕʪʦ ʦʜʠʥ ʠʟ ʧʝʨʚʝʡʰʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʥʘ ʖʞʥʦʤ ʂʘʚʢʘʟʝ, 

ʩʦʟʜʘʥʥʳʡ ʚ 1929 ʛ, ʠ ʨʘʩʰʠʨʝʥʥʳʡ ʚ 1961 ʛ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʨʨʠʪʦʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 

47349 ʛʘ. ʋʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 5 ʯʘʩʪʝʡ: ɼʞʘʨ ʂʘʪʝʭ, ʏʘʡʜʘʨʰʘʥ, ɻʘʨʘʯʘʡ, ɻʝʨʝʢʣʠ, 

ɸʭʢʫʤʘʣ.  

ɿʘʧʦʚʝʜʥʠʢ ʦʪʣʠʯʘʝʪʩʷ ʙʦʛʘʪʩʪʚʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɿʜʝʩʴ ʚʳʚʣʝʥʦ ʙʦʣʝʝ 100 ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, 224 ʚʠʜʘ ʧʦʟʚʦʥʦʯʥʳʭ ʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʛʣʦʙʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʩʦʟʜʘʥʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʝʱʝ ʚ 1929 ʛ. ʚʘʞʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣ ʫʯʝʥʳʡ-

ʣʝʩʦʚʦʜ ɸ. ʈ. ɹʘʢʨʠʥʠʥ, ʧʨʦʚʦʜʷʱʠʡ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʉʚʦʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʜʦʧʫʩʪʠʤʦ. ʅʠʯʝʛʦ ʥʝ 

ʠʟʤʝʥʠʣʦʩʴ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  

ʋʯʠʪʳʚʘʷ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʧʨʝʜʝʣʘʭ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2015ï2020 ʛʛ., ʤʘʨʰʨʫʪʥʳʤ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʝʪʦʜʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʢʨʳʪʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʚʳʩʦʪʝ 600ï

3000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

46Á25ᾳ30ᾴ ʠ 46Á47ᾳ49ᾴ ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ, 41Á40ᾳ28ᾴ ʠ 41Á46ᾳ52ᾴ ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ.  

ʊʝʨʨʠʪʦʨʠʷ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʛʣʘʩʥʦ ʬʠʟʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʦïʚʦʩʪʦʢʝ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʩʶʜʘ ʚʭʦʜʷʪ ʠ ɿʘʛʘʪʘʣʦ-ʃʘʭʠʜʞʩʢʠʡ ʨʘʡʦʥʳ [8]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʣʦʨʠʩʪʠʯʝʩʢʠ-ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ, ʘʨʝʦʣʦʛʠʯʝʩʢʠʝ, 

ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [9ï10].  

ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʧʦ ʠʟʫʯʝʥʠʶ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʙʥʳʝ ʫʯʘʩʪʢʠ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʣʦʱʘʜʴʶ 100 ʤ2 [11ï12]. ʊʘʤ ʛʜʝ ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʣʘ, 

ʚʳʙʠʨʘʣʠ ʫʯʘʩʪʢʠ ʧʦ 10 ʤ2. ʈʘʟʤʝʨʳ ʫʯʘʩʪʢʦʚ ʚʳʙʠʨʘʣʠʩʴ ʩ ʪʝʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʥʘ ʥʠʭ 

ʧʦʣʥʦʩʪʴʶ ʚʳʷʚʣʷʣʠʩʴ ʠʩʩʣʝʜʫʝʤʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ʉʦʙʨʘʥʦ ʙʦʣʝʝ 1000 

ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ.  

ʆʭʨʘʥʷʝʤʳʡ ʩʪʘʪʫʩ ʨʝʜʢʠʭ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʄʉʆʇ (IUCN) [13] ʠ ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ɸʟʝʨʙʘʡʜʞʘʥʘ [7]. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʣʘʩʴ ʧʦʩʣʝʜʥʷʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ [14]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉ ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʟʘʧʦʚʝʜʥʠʢ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʕʪʘ 

ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʢʨʫʪʳʭ, ʶʞʥʳʭ ʤʘʢʨʦʩʢʣʦʥʘʭ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʛʦʨʥʳʝ ʚʝʪʚʠ ɸʭʢʠʤʘʣ, ɻʘʩ, ʈʦʯʠʛʝʣʴ, ʍʘʣʘʛʝʣʴ, ɼʠʥʛʠʣʦʚ 

ʠ ʜʨ., ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʛʣʘʚʥʦʛʦ ʭʨʝʙʪʘ, ʧʨʦʩʪʠʨʘʶʪʩʷ ʥʘ ʶʛ ʠ ʶʛʦ-ʟʘʧʘʜ. ɿʜʝʩʴ ʚʳʩʦʪʳ, 

ʦʢʨʫʞʝʥʥʳʝ ʣʝʩʦʤ, ʠʟʤʝʥʷʶʪʩʷ ʩ ʦʯʝʥʴ ʰʠʨʦʢʦʡ ʘʤʧʣʠʪʫʜʦʡ, ʪʦ ʝʩʪʴ ʤʝʞʜʫ 600ï2200 ʤ. 
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ʇʦʵʪʦʤʫ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ɻʣʘʚʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʚʦʟʨʘʩʪʘʝʪ. ɺ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʝʩʪʴ ʨʷʜ ʥʝʙʦʣʴʰʠʭ ʛʦʨʥʳʭ ʮʝʧʝʡ ʠ ʦʪʚʝʪʚʣʝʥʠʡ. ɺʳʩʦʢʠʝ ʛʦʨʳ ʠ ʭʨʝʙʪʳ 

ʠʤʝʶʪ ʦʩʪʨʳʝ ʩʢʘʣʠʩʪʳʝ ʚʝʨʰʠʥʳ ʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʧʦʢʨʳʪʳ ʩʥʝʛʦʤ. ɻʦʨʳ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ʧʦ ʚʳʩʦʪʝ ʜʝʣʷʪʩʷ ʥʘ 4 ʧʦʷʩʘ. 

 ɺʳʩʦʢʠʝ ʛʦʨʳ ð ʚʝʨʰʠʥʳ ɻʣʘʚʥʳʭ ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ ʦʪ 2200 ʜʦ 3600 ʤ ʠ ʚʳʰʝ ð ɻʫʪʦʥ 

(3668 ʤ) ʠ ɻʫʜʦʨ (3450 ʤ), ʩ ʫʢʣʦʥʦʤ ʦʪ 45Á ʠ ʚʳʰʝ. ʇʦʵʪʦʤʫ ʧʨʦʜʫʢʪʳ ʵʨʦʟʠʠ ʧʦʨʦʜ 

ʜʚʠʞʫʪʩʷ ʚʥʠʟ. ɼʝʨʝʚʴʷ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʳʩʦʪʝ 2000ï2200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

ɼʣʷ ʩʨʝʜʥʝʛʦʨʥʦʡ ʧʦʣʦʩʳ (2200ï1500 ʤ) ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʭʘʨʘʢʪʝʨʥʦʝ ʣʝʩʥʦʝ 

ʧʦʢʨʳʪʠʝ, ʩ ʫʢʣʦʥʦʤ 30ï45Á. 

ʀʟʨʝʜʢʘ ʙʳʚʘʶʪ ʛʦʣʳʝ ʛʦʨʥʳʝ ʩʢʣʦʥʳ. ʕʪʠ ʛʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ 

ʛʨʝʙʥʝʦʙʨʘʟʥʳʤʠ ʚʝʨʰʠʥʘʤʠ, ʩʠʣʴʥʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʛʦʨʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʛʣʫʙʦʢʠʤʠ 

(ʜʦ 600ï800 ʤ) ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ ʰʠʨʠʥʦʡ ʜʦ 0,5ï1,5 ʢʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦʨʥʦʡ 

ʧʦʣʦʩʳ ʧʦʢʨʳʪʘ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʜʦ 1800ï2200 ʤ). ʉʝʚʝʨʥʳʝ, ʩʝʚʝʨʦïʟʘʧʘʜʥʳʝ ʠ 

ʩʝʚʝʨʦïʚʦʩʪʦʯʥʳʝ ʩʢʣʦʥʳ ʟʘʛʘʪʘʣʴʩʢʠʭ ʣʝʩʦʚ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʙʫʢʦʚʳʭ (Fagus L.) 

ʧʦʨʦʜ. 

ʅʠʟʢʦʛʦʨʥʳʝ (1500ï600 ʤ) ʭʦʣʤʳ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʛʣʫʙʦʢʠʤʠ (ʜʦ 500 ʤ) ʛʦʨʥʳʤʠ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ. ʉʢʣʦʥʳ ʦʚʨʘʛʦʚ ʠ 

ʫʱʝʣʠʡ ʙʦʣʝʝ ʥʘʢʣʦʥʥʳʝ ʩ ʫʢʣʦʥʦʤ ʢʦʣʝʙʣʶʱʠʤʩʷ ʤʝʞʜʫ 10ï45Á. ʈʝʢ ʥʝ ʪʘʢ ʤʥʦʛʦ, 

ʚʦʜʦʧʘʜʦʚ ʤʘʣʦ, ʚ ʨʫʩʣʝ ʨʝʢʠ ʩʢʘʧʣʠʚʘʶʪʩʷ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʘʤʥʠ, ʘ ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʣʝʩʥʦʛʦ ʪʠʧʘ. 

ɺ ʧʨʝʜʛʦʨʴʷʭ (ʤʝʥʝʝ 600 ʤ) ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʦʪ ʛʦʨ ʥʘ ʨʘʚʥʠʥʳ, ʫʢʣʦʥ ʩʦʩʪʘʚʣʷʝʪ 

25ï30Á. ʈʘʩʭʦʜ ʨʝʢ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʨʝʯʥʳʝ ʢʘʤʥʠ, ʧʝʩʦʢ ʠ ʛʨʘʚʠʡ ʥʘʢʘʧʣʠʚʘʶʪʩʷ. ʕʪʠ ʦʚʨʘʛʠ 

ʪʘʢʞʝ ʧʦʢʨʳʪʳ ʜʨʝʚʝʩʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʂʘʢ ʚʠʜʥʦ, 2/3 ʧʣʦʱʘʜʠ ʦʩʪʘʝʪʩʷ ʧʦʜ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉʦʩʪʦʷʥʠʝ ʬʣʦʨʳ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ ʣʝʩʘʤʠ. 

Fagus orientalis Lipsky ʩʦʩʪʘʚʣʷʝʪ 50% ʣʝʩʦʚ, 26,5% ð Carpinus betulus L., 8,5% ð 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ Acer L., 7,5% ð Quercus iberica Steven ʠ Quercus petraea (Matt.) Liebl., 1,7% 

ð Tilia begoniifolia Steven, 1% ð Fraxinus excelsior L. ʠ ʜʨ. ʚʠʜ.r 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʘ ʫʩʢʦʨʷʝʪʩʷ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʣʝʩʘ ʦʧʨʝʜʝʣʷʶʪ ʢʫʩʪʘʨʥʠʢʠ ʠ 

ʪʨʘʚʳ ʧʝʨʚʦʛʦ ʷʨʫʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʢʫʩʪʳ ʠ ʪʨʘʚʳ ʦʙʨʘʟʫʶʪ ʛʫʤʫʩʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ 

ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʂ ʢʫʩʪʘʨʥʠʢʘʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʧʦʜʣʝʩʢʘ ʣʝʩʦʚ ʚ ʟʘʧʦʚʝʜʥʠʢʝ, 

ʦʪʥʦʩʷʪʩʷ ʬʫʥʜʫʢ, ʚʠʰʥʷ, ʰʝʣʢʦʚʠʮʘ, ʯʝʨʥʳʡ ʛʦʨʦʭ, ʧʣʦʜʳ ʰʠʧʦʚʥʠʢʘ, ʝʞʝʚʠʢʘ, ʪʨʘʚʘ, 

ʧʘʧʦʨʦʪʥʠʢʠ ʠ ʪ. ʜ. 

ɺ ʥʠʞʥʝʡ ʣʝʩʥʦʡ ʟʦʥʝ (400ï1200 ʤ) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ: 

Quercus iberica Steven, Carpinus betulus L., Fagus orientalis Lipsky, Ulmus glabra Huds., Tilia 

begoniifolia Steven, Fraxinus excelsior L., Castanea sativa Mill., Juglans regia L., Corylus colurna 

L., Sorbus aucuparia L., Sorbus torminalis (L.) Crantz. ɿʜʝʩʴ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʘʨʥʠʢʠ 

Carpinus orientalis Mill., Frangula alnus Mill., Cornus mas L., Mespilus germanica L., Prunus 

cerasifera Ehrh., Rhododendron luteum Sweet, Sambucus nigra L. 

ʇʦʣʦʚʠʥʘ ʯʘʩʪʴ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘʧʦʚʝʜʥʠʢʘ ʟʘʥʠʤʘʶʪ ʯʠʩʪʳʝ ʠ ʟʨʝʣʳʝ ʙʫʢʦʚʳʝ ʣʝʩʘ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʜʝʨʝʚʴʷ Fagus orientalis Lipsky, ʢʦʪʦʨʳʤ ʧʦ 200ï250 ʣʝʪ, ʜʦʩʪʠʛʘʶʱʠʝ ʚʳʩʦʪʳ 

ʜʦ 30 ʤ. ʊʘʢʠʝ ʣʝʩʘ ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʦ 1200ï1600 ʤ ʥʘʜ ʫ. ʤ. ʟʘʥʠʤʘʷ ʪʝʨʨʠʪʦʨʠʶ ʜʦ ʩʨʝʜʥʝʛʦ 

ʛʦʨʥʦʛʦ ʧʦʷʩʘ. 

ʅʘ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮʘʭ ʣʝʩʘ (1800ï2100 ʤ), ʝʩʪʝʩʪʚʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʚ ʪʘʢʠʭ ʣʝʩʘʭ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʳʡ ʨʦʩʪ ʚʳʩʦʢʠʭ ʪʨʘʚ, ʦʩʦʙʝʥʥʦ 
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ʜʠʢʠʭ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ. 

ɺ ʚʳʩʦʢʦʛʦʨʴʝ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʩʦ ʩʧʦʢʦʡʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʧʣʦʪʥʳʤ ʧʦʯʚʝʥʥʳʤ 

ʧʦʢʨʦʚʦʤ ʧʨʦʠʟʨʘʩʪʘʝʪ Acer trautvetteri Medw., ʘ Quercus macranthera Fisch. & C.A. Mey. ex 

Hohen. ʨʘʩʪʝʪ ʥʘ ʩʫʭʠʭ ʶʞʥʳʭ ʩʢʣʦʥʘʭ. 

ʃʝʩʘ c Betula litwinowii Doluch. ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʣʝʩʘ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ 

ʣʫʛʦʚ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʵʪʠʭ ʣʝʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʝʪ Acer trautvetteri Medw. ʠ Quercus 

iberica Steven. 

ʇʘʨʢʦʚʳʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʝʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʚʳʩʦʪʝ 1880ï2400 ʤ 

ʥʘʜ ʫ. ʤ. ʏʫʪʴ ʚʳʰʝ ʵʪʠ ʣʝʩʘ ʩʤʝʥʷʶʪʩʷ ʛʦʨʥʳʤʠ ʣʫʛʘʤʠ. Rhododendron caucasicum Pall. ʠ 

ʚʠʜʳ ʨʦʜʘ Juniperus ʠʥʦʛʜʘ ʧʷʪʥʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʣʫʛʘʭ. 

ɸʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʟʘʧʦʚʝʜʥʠʢʝ, ʥʘʯʠʥʘʷ ʩ 2400 ʤ ʥʘʜ ʫ. ʤ. ʃʫʛʘ, 

ʧʨʦʩʪʠʨʘʶʱʠʝʩʷ ʦʪ 2800 ʜʦ 3000 ʤ ʥʘʜ ʫ. ʤ., ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʢʘʤʝʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʈʠʩʫʥʦʢ). ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (76) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ 

ʣʝʩʥʦʤ ʧʦʷʩʝ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ 

ʚ ʥʠʟʤʝʥʥʦʩʪʷʭ (51) ʠ ʚʳʩʦʢʦʛʦʨʴʷʭ (45) ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. 
 

 
ʈʠʩʫʥʦʢ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʦ ʧʦʷʩʘʤ.  

 

ɺʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

2 ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʠ ʣʝʩʥʘʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʦʠʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ʂʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʂʫʩʪʳ ʦʢʨʫʞʘʶʪ ʜʝʨʝʚʥʠ ʚʦʢʨʫʛ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʪ. ʜ., 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʳʩʦʪʘʭ 1200ï3200 ʤ ʥʘʜ ʫ. ʤ., ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʦ ʛʨʘʥʠʮ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʠ 

ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʦʚ. Tamarix meyeri Boiss., T. hohenackeri Bunge ʢʫʩʪʘʨʥʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʜʝʩʴ ʥʘ ʙʝʨʝʛʘʭ ʨʝʢ. ʕʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʝʣʠʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ, 7 ʬʦʨʤʘʮʠʡ ʠ 

9 ʘʩʩʦʮʠʘʮʠʡ. 

I. ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʚʝʯʥʦʟʝʣʝʥʳʝ ʢʫʩʪʘʨʥʠʢʠ 

ʌʦʨʤʘʮʠʷ: Junipereta foetidissimum 

ɸʩʩʦʮʠʘʮʠʷ:  

1. Juniperus foetidissimum + J. polycarpos + J. hemispheriaca + Herbosa; 

2. Juniperus foetidissimum + J. polycarpos + J. hemispheriaca + Ephedra procera + 

E. aurantica +Fruticosus 

ʌʦʨʤʘʮʠʷ: Ephedreta procerae 

ɸʩʩʦʮʠʘʮʠʷ: Ephedra procera + Taxus baccata 

II ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʂʫʩʪʘʨʥʠʢʠ ʩ ʦʧʘʜʘʶʱʝʡ ʣʠʩʪʚʦʡ 

ʌʦʨʤʘʮʠʷ: Mespilus germanica  

ɸʩʩʦʮʠʘʮʠʷ: Mespilus germanica + Atrophax spinosa + Rhamnus pallasii  

ʌʦʨʤʘʮʠʷ: Rhuetʘ coriarieum 
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ɸʩʩʦʮʠʘʮʠʷ: Rhus coriaria + Rosa canina + Acer ibericum  

ʌʦʨʤʘʮʠʷ: Roseta rapinium 

ɸʩʩʦʮʠʘʮʠʷ: 

1. Rosa rapinii + R. canina;  

2. Rosa rapinii + R. canina + Juniperus hemispheriaca + Crataegus meyeri + C. caucasica 

ʌʦʨʤʘʮʠʷ: Cotoneasteerta melanocarpus 

ɸʩʩʦʮʠʘʮʠʷ: Cotoneaster melanocarpus + Cerasus incana + C. integerrimus + Astragalus 

gudrath + A. insidios 

ʌʦʨʤʘʮʠʷ: Sorbueta torminale 

ɸʩʩʦʮʠʘʮʠʷ: Sorbus torminalis + Viburnum lantana + Crataegus orientalis + 

C. pseudoheterophilla 

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʣʝʩʘ ʠ ʜʨ. ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʚʳʩʦʪʝ 1500ï2700 ʤ 

ʥʘʜ ʫ. ʤ. ɿʜʝʩʴ ʚʩʪʨʝʯʘʝʪʩʷ Quercus iberica Steven, Fraxinus excelsior L., Betula pendula Roth, 

Crataegus meyeri Pojark., C. orientalis Pall. ex M. Bieb., Acer ibericum M. Bieb., Pyrus caucasica 

Fed., P. salicifolia Pall., Malus orientalis Uglitzk., Populus tremula L., Ulmus minor Mill. ʠ ʜʨ. 

ʕʪʦʪ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʝʣʠʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ, 5 ʬʦʨʤʘʮʠʡ ʠ 9 ʘʩʩʦʮʠʘʮʠʡ. 

I. ʂʣʘʩʩ ʬʦʨʤʘʮʠʡ: ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʛʦʨʥʳʝ ʣʝʩʘ 

ʌʦʨʤʘʮʠʷ: Quercueta ibericae  

ɸʩʩʦʮʠʘʮʠʷ:  

1. Quercus iberia;  

2. Quercus macranthera + Fraxinus exelsior + Acer bericum  

ʌʦʨʤʘʮʠʷ: Crataegueta meyeri 

ɸʩʩʦʮʠʘʮʠʷ:  

1. Cratʘegus meyeri + Pyrus salicifolia;  

2. Crataegus caucasica + Malus orientalis + Pyrus salicifolia + Quercus macranthera 

ʌʦʨʤʘʮʠʷ: Betuleta pendulae 

ɸʩʩʦʮʠʘʮʠʷ:  

1. Betula pendula + Sorbus greaca;  

2. Betula pendula + Quercus macranthera + Fraxinus exelsior 

II ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʈʝʜʢʠʝ ʘʨʠʜʥʳʝ ʣʝʩʘ 

ʌʦʨʤʘʮʠʷ: Pyrueta salicifoliae 

ɸʩʩʦʮʠʘʮʠʷ:  

1. Pyrus salicifolia + P.caucasica + Crataegus meyeri + Malus orientalis;  

2. Pyrus salicifolia + Juniperus polycarpos + Quercus macranthera  

ʌʦʨʤʘʮʠʷ: Celtietʘ tournefortii 

ɸʩʩʦʮʠʘʮʠʷ: Celtis tournefortii + C. caucasica 

ɺ ʣʝʩʘʭ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʳ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʫʨʦʚʥʠ ʦʧʘʩʥʦʩʪʠ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʳʩʦʢʦʩʧʦʨʦʚʳʭ ʠ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ (ʊʘʙʣʠʮʘ). 

ʀʟ ʵʪʠʭ ʨʘʩʪʝʥʠʡ Atropa caucasica Kreyer. ʠ Rhododndron caucasicum L. ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʙʫʜʫʱʝʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʛʦ ʩʧʠʩʢʘ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 39 338 ʛʘ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚ 47479 ʛʘ. ɼʣʷ ʟʘʰʠʪʳ 

ʣʝʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʙʦʪʠʪʴʩʷ ʦʙ ʫʩʪʦʡʯʠʚʦʤ 

ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ. 
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ʊʘʙʣʠʮʘ. 

ɹʀʆʕʂʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʆʎɽʅʂɸ ʈɽɼʂʀʍ ʀ ʀʉʏɽɿɸʖʑʀʍ ɺʀɼʆɺ 

ɿɸɻɸʊɸʃʔʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ 

ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʈʘʩʧʨʦʩʪ-

ʨʘʥʝʥʠʝ ʧʦ 
ʧʦʷʩʘʤ, ʤ 

ʉʧʦʨʦʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʮʚʝʪʝʥʠʝ, 
ʧʣʦʜʦʥʦʰʝʥʠʝ, 

ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʝ  

ʆʮʝʥʢʘ ʧʦ ʄʉʆʇ 

(IUCN) [13] 

Acer trautvetteri Medw. 1700ï2400 VïVI;  IX VU D2 

Pinus sylvestris subsp. hamata (Steven) Fomin 400ï1000 IIIïIV; VIII  NT 

Taxus baccata L. 400ï2000 IVïV; VIII ïIX VUA2C+3C 

Buxus colchica Pojark. 1000ï1200 IIIïIV;  VIIïVIII  VU D2 

Platanus orientalis L. 400ï1200 IIïIII; VIII ïIX NT 

Castanea sativa Mill.  550ï1300 VIïVII; XïXI VUA2C+3CD 

Diospyros lotus L. 1000ï1100 VïVI; IXïX VU D2 

Celtis caucasica Willd. 500ï1000 IXïX NT 

Pterocarya pterocarpa (Michx) Kunt.ex I. Iljinsk. 1000ï1200 IIIïIV; IXïX VU D2 

Pyracantha coccinea M. Roem.  VïVI; VIII ïIX VU B1AB(III)+2AB  

Sorbus aucuparia L. 1800ï2500 VïVI; VIII ïIX VUA2C+3CD 

Laurocerasus officinalis M. Roem. 2200ï2300 IVïV; IX  VU D2 

Rosa zakatalensis Gadzh. 1000ï1600 V; VI  NT 

Corylus colurna L. 400ï2400 IIïIV; VIII ïIX VU D2 

Euonymus velutina Fish. Et C. A. Mey. 1800 VïVI; VIII  VU D2 

Hedera pastuchowii Woronow 400ï800 VIII ïX; XII  NT 

Limodorum abortivum (L.) Sw 700ï1000 VïVI VU D2 

Merendera sobolifera C. A. Mey. 2500ï3000 IïIII  CR A2AC+3C 

Colchicum spesiosum Stev. 3000ï3500 VIII; IX  VU D2 

Gagea glacialis Koch. 3000ï3600 VïVIII  NT 

Dactylorhiza flayescens (C. Koch) Holub 500ï3000 VïVI NT 

Platanthera chlorantha (Cust) Reichenb 400ï1100 VïVI VU D2 

Allium ursinum L. 400ï1500 VïVI VU A2C+3C 

Galanthus caucasicus (Baker) Grossh. 400ï800 IIïIV ENB1AB (I, II)  C (I, 

II,  III)  + 2B 

Aquilegia olympica Boiss. 1000ï2800 VIïVII  NT 

Aconitum nasutum Fisch ex Reichenb. 2500ï3000 VIIïVIII  ENA2C+3C 

Paeonia mlokosewitschii Lomak. 800ï1200 V; VïVI VU D2 

Corydalis alpestris C. A. Mey. 2500ï3600 VIïVIII  VU D2 

Pulsatilla albana Bercht et Presl 2500ï2700 VïVI NT 

Rhododendron luteum Sweet. 2500ï2900 VïIV; VIïVIII  CR B2AB (II, III)  

Rhododendron caucasicum L. 2500ï3000 VïIV(V); VI ïVIII  VUD2 

Primula algida Adams. 400ï2600 IVïVI; VïVI VUA2C+3C 

Primula juliea Kusn. 1600ï2000 VïVI; VII  CR B2AB (I, II, III) 

Carum caucasicum Boiss. 2000ï2600 VIïVII; VIII  NT 

Pyrethrum carneum Bieb. 2000ï2600 VIïVIII; VII ïVIII  VU A2C+3C 

Telekia speciosa Baumg 800ï2500 VIIïVIII  VU A2C+3CD 

Scrophularia minima Bieb. 3000ï3600 VIIïVIII; VIII  NT 

Veronica minuta C. A. Mey. 3000ï3600 VIIïVIII  NT 

Diphelipaea coccinea (Bieb) Nicolson. 500ï1200 VïVI; VII  NT 

Atropa caucasica Kreyer. 500ï1600 VïVI; VIII  VU A2 

Woodsia alpine S. F. Gray 2500ï3600 VIIïIX NT 

Huperzia selago (L.) Bernh. ex Sachrank et C. Mart 1200ï3600 VIIïX CR A2AC 
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ɺʳʚʦʜʳ 

ɿʘʛʘʪʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ 

ʧʝʨʚʦʟʜʘʥʥʦʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʥʳʭ ʠ ʨʝʜʢʠʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘʧʦʚʝʜʥʠʢʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʣʴʧʠʡʩʢʦʛʦ ʠ ʥʠʚʘʣʩɹʢʦʛʦ ʧʦʷʩʦʚ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʚʳʜʝʣʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʟʘʱʠʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʢʘʢ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ, ʪʘʢ ʠ 

ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʚ ʮʝʣʦʤ.  

ʀʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʠʝʡ ʠ ʫʨʦʚʥ ̫ʦʧʘʩʥʦʩʪʠ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʳʩʦʢʦʩʧʦʨʦʚʳʭ ʠ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʳʷʚʠʣʦ 

4 ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʘ, 12 ʬʦʨʤʘʮʠʡ, 18 ʘʩʩʦʮʠʘʮʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 ʪʠʧʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ ʣʝʩʥʦʤ ʧʦʷʩʝ.  

ʀʟ 43 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ, 2 ʚʠʜʘ Atropa 

caucasica Kreyer. ʠ Rhododndron caucasicum L. ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʟʘʥʝʩʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʝ 

ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʛʦ ʩʧʠʩʢʘ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʘʩʪʝʥʠʡ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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Abstract. In this article the structure of species including in Valerianella Genus was studied 

with geobotanical methods, their role in phytocenosis, their formations, and associations were 

determined in the vegetation cover in Soyugdagh and Khorhat mountainous areas of Ordubad 

region. It has been determined that although the species of the Valerianella Genus are small 

numbers in phytocenosis and associations, they have great importance in improving the fodder 

quality of the vegetation. This plays an important role in the enrichment of food ration of Bezoar 

Goat and other herbivorous animals that inhabit the area of Zangezur National Park. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʜʦʚ ʨʦʜʘ Valerianella 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʨʦʣʴ ʚ ʬʠʪʦʮʝʥʦʟʝ, ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʬʦʨʤʘʮʠʠ ʠ 

ʘʩʩʦʮʠʘʮʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʉʦʶʛʜʘʛ ʠ ʍʦʨʭʘʪ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʭʦʪʷ ʚʠʜʳ ʨʦʜʘ Valerianella ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʠ ʘʩʩʦʮʠʘʮʠʷʭ 

ʤʘʣʦʯʠʩʣʝʥʥʳ, ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ. ʕʪʦ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʦʛʘʱʝʥʠʠ ʨʘʮʠʦʥʘ ʙʝʟʦʘʨʦʚʦʛʦ ʠʣʠ ʙʦʨʦʜʘʪʦʛʦ ʢʦʟʣʘ ʠ ʜʨʫʛʠʭ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʘʡʦʥʝ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʠʤ. 

ʘʢʘʜ. ɻʘʩʘʥʘ ɸʣʠʝʚʘ. 

 

Keywords: Valerianella, phytocenosis, vegetation, valerian, association, systematic. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʣʝʨʠʘʥʝʣʣʘ, ʬʠʪʦʮʝʥʦʟ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚʘʣʝʨʠʘʥʘ, ʘʩʩʦʮʠʘʮʠʷ, 

ʩʠʩʪʝʤʘʪʠʢʘ. 

 

Introduction 

The study of the modern flora and vegetation of the Nakhchivan Autonomous Republic, to 

identify changes in phytocenosis, to organize the protection of rare species by fighting against 

ecological, anthropogenic, and zoogen influences considered most actual issues. The degradation of 

biodiversity due to various causes and exposing of species to danger is a serious threat to the world 

community, and steps are taking to create a range of measures, including preserves and national 

parks [1ï14]. 
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In the region of the Nakhchivan Autonomous Republic are located: Zangezur National Park 

named after Acad. Hasan Aliyev, Shahbuz State Nature Reserve (3139 ha), Ordubad (27869 ha), 

Arazboy (9118 ha), and Arpachaysky (68911.18 ha) State Nature Reserve. It seems that 27% of 

the total area (550275 ha) belongs to specially protected natural areas, which is the highest 

indicator. 

On the basis of the Order of the President of the Azerbaijan Republic dated December 8, 

2011, no. 1814, in the Cold Mountain Zone of Zangezur National Park created in the highlands of 

the Lesser Caucasus the species including in the Valerianella genus of Caprifoliaceae family has 

been investigated and the role of species of this genus in phytocenosis has been defined. 

 

Material and methods 

The investigation work had been carried out in the Soyugdagh zone of Zangazur National 

Park during the 2018ï2019 years. The total area of the park is 42797.4 hectares, about 

27131 hectares of this are summer pastures [1ï4]. The structure of species including in 

the Valerianella Genus was studied as a research object with geobotanical methods, their role in 

phytocenosis, their formations, and associations was determined in the vegetation cover in 

Soyugdagh and Khorhat mountainous areas of Ordubad region [13ï14]. 

During geobotanical studies, generally accepted methods were used, and the classification of 

plants was determined using classical and modern geobotanical methods. 

 

The discussion of the research 

The modern Systematic Classification of Flowering Plants was prepared by 

ñThe Phylogenetic Group of Angiospermò (Angiosperm Phylogeny Group, APG-IV) and was 

published in the March 2016 issue of Linney Society magazine in London, entitled ñAn update of 

the Angiosperm Phylogeny Group classification for the orders and families of flowering plants: 

APG IVò. 

James W. Byng, Mark W. Chase, Maarten J. M. Christenhusz, Michael F. Fay, Walter S. Judd, 

David J. Mabberley, Alexander N. Sennikov, Douglas E. Soltis, Pamela S. Soltis, Peter F. Stevens 

have been the main researchers who research the system of ñThe Phylogenetic Group of 

Angiospermò [5ï9]. 

In addition, Barbara Briggs, Samuel Brockington, Alain Chautems, John C. Clark, John 

Conran, Elspeth Haston, Michael Mºller, Michael Moore, Richard Olmstead, Mathieu Perret, 

Laurence Skog, James Smith, David Tank, Maria Vorontsova and Anton Weber had contribution in 

the formation of the system [13ï14]. 

The APG-IV classification system is a continuation of the APG-III (2009) system, an 

upgraded and supplemented form thus, in the last system, the number has increased from 59 to 64 

(Boraginales, Dilleniales, Icacinales, Metteniusales and Vahliales). 

According to the studies, there have been many changes in the final classification spectrum of 

the Valerianaceae Batsch nom. family based on the APG IV system [5]. 

Diervillaceae Pyck, Dipsacaceae Juss., nom. cons., Linnaeaceae Backlund. Loniceraceae Vest. 

Morinaceae Raf. and Valerianaceae Batsch, nom. cons. families were concerned Caprifoliaceae 

Juss. family with subfamily status: 

Subfamilia: Caprifolioideae 

Subfamilia: Diervilloideae 

Subfamilia: Dipsacoideae 

Subfamilia: Linnaeoideae 

Subfamilia: Morinoideae 
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Subfamilia: Valerianoideae Raf. (1820) 

According to recent research, the last systematic spectrum of the Valerianaceae Batsch, nom. 

cons. family is as follows: 

 

Eukaryota Whittaker & Margulis, 1978 

Plantae Haeckel, 1866  

Tracheophyta Sinnott, 1935 ex Cavalier-Smith, 1998  

Classis: Magnoliopsida Brongniart, 1843 - Dicotyledons 

Superordo: Dipsacanae 

Ordo: Dipsacales Juss. ex Bercht. & J. Presl 

Familia: Caprifoliaceae Juss., 1789 nom. cons. 

Subfamilia: Valerianoideae Raf. (1820) 

1. Genus: Valeriana L. 

Subgen.1. Valeriana 

   Sect. 1. Tuberosae (Hºck) Grub. 

1(1) Valeriana leucophaea DC., 1830 

   Sect. 2. Alliariifoliae (Mikheev) Gorbunov 

2(2) V. alliariifolia Adams aggr. 

 = V. alliariifolia Adams, 1805 

 = V. tiliifolia Troitzk.,1919 

   Sect. 3. Valeriana  

    Subsect. 1. Alpestres Mikheev 

3(3) V. alpestris Steven, 1817 

    Subsect. 2. Sisymbriifolia Mikheev 

4(4) V. sisymbriifolia Vahl, 1805 

    Subsect. 3. Valeriana 

5(5) V. officinalis L. aggr. 

 = V. grossheimii Vorosch., 1953 

 2. Genus: Centranthus Neck. ex Lam. et DC. 

6(1) Centranthus longifolius Steven, 1829  

3. Genus: Valerianella Mill. 

   Sect. 1. Psilocaelae DC. 

7(1) Valerianella uncinata (Bieb.) Dufr., 1811 

8(2) V. oxyrrhyncha Fisch. & C. A. Mey., 1837 (V. diodon Boiss.) 

   Sect. 2. Sclerocarpae Boiss. 

9(3) V. sclerocarpa Fisch. & C.A. Mey., 1835 

10(4) V. cymbocarpa C. A. Mey., 1831 

11(5) V. plagiostephana Fisch. & C. A. Mey., 1835 

12(6) V. szovitsiana Fisch. & C. A. Mey., 1836 

   Sect. 3. Siphonocaelae Soy.-Willem. 

13(7) V. dentata (L.) Pollich, 1776 

   Sect. 4. Platycaelae DC. 

14(8) V. amblyotis Fisch. & C. A. Mey. ex Hohen., 1838 

   Sect. 5. Coronatae Boiss. 

15(9) V. coronata (L.) DC., 1805  

16(10) V. lasiocarpa (Steven) Betcke, 1826  

17(11) V. leiocarpa (C. Koch) Kuntze, 1887 (V. dufresnia Bunge ex Boiss.) 
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As can be seen 17 species belonging to 3 genera of Vʘlʝriʘnʘcʝʘʝ Bʘtsch subfamily of 

Caprifoliaceae Juss.,1789 nom. cons. family of Dipsacales Juss. ex Bercht. & J. Presl order spread 

in the area of Nakhchivan AR. 

One species including in Centranthus Neck. ex Lam. et DC. ð Centranthus Genus, 5 species 

including in important genus for practice Valeriana L. and at most 11 species belonging 

Valerianella Hill genus of this subfamily in the area of Autonomous Republic.  

The species including in Valerianella Genus utilize as treatment and cosmetics, the species 

concerning Kentrantus genus use for decorative, the species of Valerianella Genus are cultivated in 

Western Europe, United States and the leaves are utilized as salad. 

The species including in Valerianella Genus were investigated from the end of May to the end 

of August in vegetation in the area of Soyugdagh and Khorhat mountain areas of Ordubad region of 

Zangezur National Park.  

 Bʝtulʘ pendula Rʦth. and Celtis caucasica Willd. clean forest, at the same time Juniperus 

exselsa Bieb. and J. foetidissima Willd. sparse juniper wood land had been noted as small glade in 

the bottom of Soyugdagh and Khorhat mountain in the research area. The hips, goatôs-wheat, 

acantalemon and buckthorn bushs had been attended in the second layer of every two-wood land.  

The forest shrubbery which exist as glade are spread over the territory of the national park at 

an altitude of 1000ï2200 m and extend to the boundaries of the subalpine and alpine meadows. 

Rubus caesius L., Atraphaxis angustifolia Jaub. et Srach, Tamarix meyeri Boiss., Ephedra 

procera Fisch., Calligonum polygonoides L., Lonicera iberica Bieb., Rhamnus pallasii Fisch., 

Cerasus incana (Pall.) Spach, Crataegus monogyna Jacq., C. pentagyna Waldst., Juniperus exselsa 

Bieb. subsp. polycarpos, Astracantha microcephala Podlech, Rosa tuschetica Boiss., R. canina L., 

Berberis vulgaris L., Sorbus graeca Schauer, Cotoneaster melanocarpus Fisch. et Blytt species 

come across in the shore of Kotam river created by spring. 

The composition of the vegetation changes dramatically as the Kilit valley and the Kotamchay 

valley while descending into lower zones. The area of Kotamchay pouring into the Araz River 

arrange 600 m below the sea level of the autonomous republic. Punica granatum L. and Ficus 

carica L. species being relic plants as wild form arrange peculiar formation and association with 

tamarisk bushes in the cost of Araz river. Epipactis veratrifolia Boiss. et Hohen. species entered the 

Red book of Nakhchivan AR, also participitate in rushy place in this association. 

In the research area Valerianella amblyotis Fisch. et C. A. Mey. including in Valerianella Hill 

genus starting from the coast of Araz River at the slope of the Kilit mountain they create not too 

dense phytocenosis with Artemisia araxina Takht., Senecio paucifolius S.G. Gmel., Glaucium 

elegans Fisch. et C. A. Mey., Biebersteinia multifida DC., Stipa barbata Desf., Aegilops triuncialis 

L., A. cylindrica Host., Erophila verna (L.) Bess. Valerianella uncinata (Bieb.) Dufr. species with 

Valerianella oxyrrhyncha Fisch. et C.A. Mey. take part as a minor species in phytocenosis in the 

slope of Khorhat mountain. 

Celtis caucasica Willd., Asparagus persicus Baker, Acantholimon caryophyllaceum Boiss., 

Acantholimon araxanum Bunge, Jasminum fruticans L., Halimodendron halodendron Voss., Rosa 

canina L., Capparis spinosa L. and others come across along with the Artemisia absinthium L., 

Prangos acaulis (DC.) Bornm., Euphorbia marschalliana Boiss., Capsella bursa-pastoris Medik., 

Centaurea behen L., Peganum harmala L., Stipa barbata Desf., Stipa capillata L., Allium akaka 

S. G. Gmel. ex Schult et Schult, Allium rubellum Bieb., Muscari tenuiflorum Tausch., on rocks and 

stony places Ceterach officinarum Willd., Tulipa florenskyi Woronow, Fritillaria kurdica Boiss. et 

Noe, Iris caucasica Stev., Scilla caucasica Miscz. species in the phytocenosis (Figure 1). 
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A       B 

Figure 1. A. Valerianella uncinata (Bieb.) Dufr. and B. V. szovitsiana Fisch. & C. A. Mey. 

 

Erophila verna (L.) Bess. Senecio paucifolius S.G. Gmel., Glaucium elegans Fisch. et C.A. 

Mey., Aeluropus repens (Desf.) Parl., Stipa barbata Desf., Aegilops triuncialis L., A. cylindrica 

Host., Ceratocarpus arenarius L., Cynodon dactylon (L.) Pers. in which also Sovich valerianella 

participate in the phytocenosis in Arazboyu area near Kilit village (Figure 2). 

 

 
 

Figure 2. Phytocenosis created by the Sovich valerianella near the Kilit village. 

 

Festuceto + Thymuseto + Astragaletum formation are the most common phytocenosis which 

have mixed polydominant composition in phrygana vegetation from xerophyte plants. 

The following species participate in phytocenosis created by Valerianella plagiostephana Fisch. & 

C. A. Mey., 1835 with early spring plants in clay limestone or limestone, rocky-stony, dry, gravelly 

slopes in the foot of Soyugdagh:  

Formation class: perennial shrubbery 
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Formation: Atraphaxis spinosa L.+ Zygophyllum atriplicoides C. A. Mey. + Artemisia 

absinthium L. 

Association: Artemisia absinthium L. + Atraphaxis spinosa L. + Zygophyllum atriplicoides 

C. A. Mey. + Peganum harmala L. + Festuca sclerophylla Boiss. ex Bisch. + Valerianella 

plagiostephana Fisch. & C. A. Mey. + Euphorbia marschalliana Boiss. + Roemeria refracta (Stev.) 

DC., + Astragalus tribuloides Dehlile + Aegilops cylindrica Host + Avena persica Steud. + Alhagi 

pseudalhagi (Bieb.) Fisch. etc. 

Association: (Artemisia absinthium L.+ Reaumuria persica Boiss. + Atraphax spinosa L. + 

Zygophyllum atriplicoides C. A. Mey. + Euphorbia marschalliana Boiss. + Cardaria draba (L.) 

Desv. + Valerianella plagiostephana Fisch. & C. A. Mey. + Salsola dendroides Pall. + Medicago 

minima (L.) Bartalini + Aegilops cylindrica Host + Ceratocarpus arenarius L. etc.  

Formation class: perennial shrubbery 

Formation: (Artemisia absinthium L.+ Atraphaxis spinosa L.+ Valerianella plagiostephana 

Fisch. & C.A. Mey. + Zygophyllum atriplicoides C. A. Mey.) 

Association: (Artemisia absinthium L. + Atraphaxis spinosa L.+ Euphorbia marschalliana 

Boiss. + Peganum harmala L. + Zygophyllum atriplicoides C. A. Mey. + Valerianella 

plagiostephana Fisch. & C. A. Mey. + Stachys lavandulifolia Vahl. + Isatis bungeana Seidl. + 

Thymus collinus Bieb. + Stipa hohenackerana Trin. (Figure 3, 4). 

 

 
 

Figure 3. Valerianella plagiostephana Fisch. & C. A. Mey. 

 

Formation class: perennial shrubbery 

Formation: (Artemisia absinthium L.+ Atraphaxis spinosa L. + Valerianella plagiostephana 

Fisch. & C. A. Mey. + Zygophyllum atriplicoides C. A. Mey.) 

Association: (Artemisia absinthium L. + Atraphaxis spinosa L.+ Euphorbia marschalliana 

Boiss. + Peganum harmala L. + Zygophyllum atriplicoides C. A. Mey. + Valerianella 

plagiostephana Fisch. & C. A. Mey. + Stachys lavandulifolia Vahl. + Isatis bungeana Seidl. + 

Thymus collinus Bieb.+ Stipa hohenackerana Trin. 

Association: (Artemisia absinthium L. + Reaumuria persica Boiss. + Atraphax spinosa L. + 

Euphorbia szovitsii Fisch. & C. A. Mey. + Zygophyllum atriplicoides C. A. Mey. + Eryngium 
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campestre L. + Dactylis glomerata L. + Valerianella plagiostephana Fisch. & C. A. Mey. + 

Hypericum scabrum L. + Festuca valesiaca Gaudin + Verbascum pyramidatum Bieb. + Ajuga 

orientalis L. + Ziziphora tenuior L. + Thymus collinus Bieb. + Anisantha tectorum Nʝvski + 

Bromus arvensis L.  

 

 
 

Figure 4. The phytocenosis created by Valerianella plagiostephana Fisch. & C. A. Mey. in the slope 

of Soyugdagh. 

 

Formation class: Grainy + variety shrubbery + mountain xerophyte vegetation 

Formation: Grainy + bean + euphorbia + variety shrubbery steppe  

Association: (Stipa capillata L. + Trifolium trichocephalium Bieb. + Lepidium vesicarium L. 

+ Euphorbia seguieriana Neck. + Papaver arenarium Bieb. + Kochia prostrata (L.) Schrad + 

Thymus kotschyanus Boiss. + Stachys atherocalyx C. Koch + Onosma sericea)  

Association: (Festuca valesiaca Gaudin + Andrachne buschiana Pojark. + Stachys 

atherocalyx C. Koch + Hypʝrʝcum pʝrfʦrʘtum L., Gypsophila capitata Bieb. + Stipa capillata L. + 

Aegilops sylindrica L. + Eremopyrum triticeum Neck.) 

Association: (Capparis spinosa L. + Euphorbia seguieriana Neck. + Atraphax spinosa L. + 

Suaeda altissima (L.) Pall. + Alhagi pseudalhagi Fisch. + Caragana grandiflora DC. + Caccinia 

macranthera Brand + Geranium tuberosum L. + Alkanna orientalis (L.) Boiss. + Bromus 

racemosus L. + Stipa capillata L. + Poa bulbosa L.) 

 

Result 

The structure of species including in Valerianella Genus had been studied in the existing 

vegetation with geobotanical methods, their role in phytocenosis, created formation and 

associations had been defined in vegetation cover in the mountain area of Soyugdagh and Khorhat 

of Ordubad region. It has been cleared that, although the species of Valerianella Genus are small 

number in phytocenosis and association, they have great importance in improving the quality of the 

fodder of vegetation. This plays an important role in the enrichment of the nutritional diet of Bezoar 

Goats and other herbivorous animals that inhabit Zangezur National Park. 
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RESEARCH OF ORIGIN AND BIOECOLOGICAL FEATURES OF LIANS 
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Baku, Azerbaijan, nushana_kasimova@yahoo.com 

 

ɸʥʥʦʪʘʮʠʷ. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʘʥ. ɺ ʩʪʘʪʴʝ 

ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʤʥʝʥʠʡ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʣʠʘʥʦʚʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʘʥ 

ʦʙʨʘʟʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ (ʜʨʝʚʝʩʥʳʝ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ, ʪʨʘʚʷʥʠʩʪʳʝ), ʛʜʝ 

ʥʘʨʘʚʥʝ ʩ ʬʘʢʪʦʨʘʤʠ ʩʚʝʪʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʞʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʫʩʣʦʚʠʷ 

ʚʣʘʞʥʦʩʪʠ, ʦʧʦʨʳ ʠ ʪ. ʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʘʥ ʯʘʩʪʠʯʥʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʪʦʣʴʢʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ. 

 

Abstract. Conflicting opinions among researchers regarding the origin and some specific 

bioecological features of Lians are present. Results of the study of characteristic features of the 

growth and development of this plant group in order to clarify and compare these opinions have 

been showing in the paper. Separate life forms (woody, shrubby, grassy) are formed under Lians 

forming and light factor nutritional, humidity, and supporting factors have been played an important 

role in this process. It should be noted that the study of some specific bioecological features of 

Lianas partially solves the problem of growing them on the same territory not only with each other 

but also with other trees and shrubs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʘʥʳ, ʬʘʢʪʦʨ ʩʚʝʪʘ, ʛʝʦʪʨʦʧʠʟʤ, ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

 

Keywords: lians, light factor, geotropism, landscape architecture. 

 

ʃʠʘʥʳ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤʠ ʠ ʥʝʟʘʤʝʥʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, 

ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ, ʫʟʢʠʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ 

ʠʭ ʨʦʩʪʘ ʟʘ ʦʜʠʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ 5ï10 ʨʘʟ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʦʟʝʣʝʥʝʥʠʶ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ð ʧʨʠʜʘʪʴ ʤʝʩʪʥʦʩʪʠ 

ʵʬʬʝʢʪʥʳʡ, ʜʝʢʦʨʘʪʠʚʥʳʡ, ʘʢʢʫʨʘʪʥʳʡ, ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʨʘʩʠʚʳʡ ʚʠʜ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʩʣʦʚʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ (ʪʝʧʣʦ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ. ʜ.), ʧʦʚʳʩʠʪʴ 

ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʃʠʘʥʳ ʪʘʢʞʝ ʧʦʢʨʳʚʘʶʪ ʠ ʵʪʠʤ ʤʘʩʢʠʨʫʶʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʪʨʦʝʥʠʷ (ʵʣʝʢʪʨʦʩʝʪʴ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʤʝʨʳ, ʤʫʩʦʨʥʳʝ 
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ʙʘʢʠ ʠ ʪ. ʜ.) ʥʘʨʫʰʘʶʱʠʝ ʵʩʪʝʪʠʯʥʳʡ ʚʠʜ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪ. ʜ. ʀʥʦʛʜʘ ʚ ʦʙʱʝʩʪʚʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʥʝʥʠʝ, ʯʪʦ ʣʠʘʥʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʢʦʨʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ, ʨʘʟʨʫʰʝʥʠʶ ʦʟʝʣʝʥʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʠʝʤʣʝʤʦʝ ʤʥʝʥʠʝ. 

ɹʠʦʣʦʛïʠʩʩʣʝʜʦʚʘʪʝʣʴ ʅ. ɺ. ʆʩʠʧʦʚʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʣʠʘʥ, ʠʟʫʯʠʚ ʤʝʪʦʜʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʦʧʠʨʘʷʩʴ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʠʩʪʦʯʥʠʢʠ ʤʥʦʛʠʭ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʣʠʘʥʳ ʥʝ ʪʦ ʯʪʦ ʥʝ ʧʦʚʨʝʞʜʘʶʪ ʪʝʨʨʠʪʦʨʠʶ, 

ʥʘʦʙʦʨʦʪ, ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʶʪ ʝʝ ʦʪ ʞʘʨʢʠʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʦʩʘʜʢʦʚ, ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ ʪ. ʜ. [2].  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʄʘʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 10 ʚʠʜʦʚ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ 

ʬʦʨʤ. ʉʨʝʜʠ ʥʠʭ ð Actinidia polygama (Siebold & Zucc.) Planch. ex Maxim., Vitis sylvestris 

C. C. Gmel. ʠ Wisteria sinensis (Sims) Sweet ̫ ʚʣʷʶʪʩʷ ʜʨʝʚʝʩʥʳʤʠ, Ampelopsis aconitifolia 

Bunge, Lonicera japonica Thunb., Clematis vitalba L. ʠ Passiflora caerulea L. ð ʢʫʩʪʘʨʥʠʢʘʤʠ, 

ʘ Calystegia silvatica (Kit.) Griseb. ð ʪʨʘʚʷʥʠʩʪʳʤ ʪʠʧʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ 

ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2015ï2018 ʛʛ. ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ɸ. ɸ. ʄʦʣʯʘʥʦʚʫ ʠ ɺ. ɺ. ʉʤʠʨʥʦʚʦʡ [3]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʘʥ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʚʦʩʭʦʜʠʪ ʢ 3-ʤʫ ʪʳʩʷʯʝʣʝʪʠʶ 

ʜʦ ʥʘʰʝʡ ʵʨʳ. ɼʨʝʚʥʠʝ ʝʛʠʧʪʷʥʝ ʠ ʛʨʝʢʠ, ʚʧʝʨʚʳʝ ʚʦʟʜʝʣʳʚʘʷ ʚʠʥʦʛʨʘʜʥʠʢʠ (Vitis L.) ʚ 

ʬʦʨʤʝ ʥʘʚʝʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʢʘʢ ʫʢʨʳʪʠʝ ʦʪ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ 

[3]. ɺ 605ï562 ʛʛ. ʜʦ ʥʘʰʝʡ ʵʨʳ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʚ ɺʘʚʠʣʦʥʝ ʦʜʥʦʛʦ ʠʟ ʩʝʤʠ ʯʫʜʝʩ ʩʚʝʪʘ 

çɺʠʩʷʯʠʭ ʩʘʜʦʚ ʉʝʤʠʨʘʤʠʜʳè ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʘʥʳ [4]. 

ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ, ʦ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʪʦʪ ʧʝʨʠʦʜ ʥʘ ʩʪʝʥʘʭ ʜʦʤʦʚ ʈʠʤʘ ʠ ʇʦʤʧʝʠ 

ʚʠʥʦʛʨʘʜʘ (Vitis L.) ʠ ʧʣʶʱʘ ʢʘʤʝʥʥʦʛʦ (Hedera helix L.) [2]. 

ʅʝʢʦʪʦʨʳʝ ʣʠʘʥʳ ʦʯʝʥʴ ʷʜʦʚʠʪʳʝ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʯʥʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʦʙʚʦʡʥʠʢ ʛʨʝʯʝʩʢʠʡ (Periploca graeca L.) ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʣʶʜʝʡ. ʊʘʢ, ʚʦ ʚʨʝʤʷ ʦʭʦʪʳ ʟʘ ʞʠʚʦʪʥʳʤʠ ʢʦʥʮʳ ʩʪʨʝʣ ʩʤʘʟʳʚʘʣʠ ʩʦʢʦʤ ʷʜʦʚʠʪʦʛʦ 

ʢʦʨʥʷ ʦʙʚʦʡʥʠʢʘ [1]. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʘʥ ʪʘʢʘʷ ʞʝ 

ʜʨʝʚʥʷʷ, ʢʘʢ ʠ ʠʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɺ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʣʠʘʥʘʭ. ʅ. ɺ. ʆʩʠʧʦʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʧʠʩʴʤʝʥʥʦʩʪʷʭ ʜʨʝʚʥʠʭ ʘʨʘʙʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʛʦʚʦʨʠʪʩʷ ʦ ʧʦʢʣʦʥʝʥʠʠ ʣʶʜʴʤʠ ʚʴʶʱʠʤʩʷ ʙʦʙʘʤ, ʮʠʪʠʨʫʷ ʠʭ: çʇʦʢʘ ʵʪʦ ʨʘʩʪʝʥʠʝ ʦʙʠʣʴʥʦ 

ʧʣʦʜʦʥʦʩʠʪ, ɹʦʛ ʚʦʟʚʳʰʘʝʪ ʠ ʚʦʟʥʦʩʠʪ ʝʛʦè [2]. 

ʅʘ ɿʝʤʣʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 2000 ʚʠʜʦʚ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ [2]. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧ. ʅʝʢʦʪʦʨʳʝ ʩʝʤʝʡʩʪʚʘ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʪ ʠʟ ʣʠʘʥ. ʂ ʪʘʢʠʤ ʩʝʤʝʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ Vitacea ʠ Convolvulacea. 

ʊʘʢʞʝ ʣʠʘʥʳ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʣʠʘʥʳ ʚʩʪʨʝʯʘʶʪʩʷ 

ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʅʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʥʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ (ʜʦ 90%). ʆʩʦʙʝʥʥʦ 

ʥʘʠʣʫʯʰʝʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʣʘʞʥʦ-ʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ [2, 5]. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʣʠʘʥʘʭ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʦ ʝʩʪʴ ʦʩʦʙʝʥʥʳʭ ʩʦʩʫʜʠʩʪʦïʚʦʣʦʢʥʠʩʪʳʭ 
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ʪʢʘʥʝʡ. ɺ ʜʨʝʚʝʩʥʳʭ ʣʠʘʥʘʭ ʵʪʘ ʪʢʘʥʴ ʵʣʘʩʪʠʯʥʘʷ, ʧʦ ʢʨʘʷʤ ʦʢʘʤʝʥʝʣʘʷ, ʩʦʩʫʜʠʩʪʘʷ, ʪʢʘʥʴ 

ʚʦʣʦʢʥʠʩʪʦ ʩʢʦʣʦʨʝʥʭʠʤʥʘʷ, ʘ ʫ ʪʨʘʚʦʚʠʜʥʳʭ ʣʠʘʥ ʩʦʩʫʜʳ ʵʣʘʩʪʠʯʥʳʝ, ʩ ʪʚʝʨʜʳʤʠ 

ʧʘʨʝʥʭʠʤʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʧʦʢʨʦʚʥʦʡ ʪʢʘʥʠ. ʕʪʠ ʩʦʩʫʜʳ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʜʘʶʪ ʚʦʜʫ ʠ ʨʘʩʪʚʦʨʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ) ʚ ʚʝʨʭʥʶʶ 

ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ. 

ʀʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʘʥ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʠʦʜʦʤ ʧʘʣʝʦʛʝʥʘ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʠʘʥ ʚ ʩʝʤʝʡʩʪʚʝ ʇʘʧʦʨʦʪʥʠʢʦʚʳʭ. ʇʦ ʩʣʦʚʘʤ 

ʅ. ɺ. ʆʩʠʧʦʚʦʡ, ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ, ʚʥʘʯʘʣʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʘʚʷʥʠʩʪʳʝ,ʟʘʪʝʤ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ, ʘ ʧʦʟʞʝ ʜʨʝʚʝʩʥʳʝ ʪʠʧʳ ʣʠʘʥ, ʢʘʢ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ [2]. ʊʘʢʞʝ ʧʨʠʝʤʣʝʤʦ 

ʩʯʠʪʘʪʴ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʣʠʘʥ ʚ ʵʚʦʣʶʮʠʠ ʧʦʩʣʝ ʜʨʝʚʝʩʥʳʭ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʪʠʧʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʦʪʢʨʳʪʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʥʳʝ ʩʦʣʥʮʝʤ, ʨʘʩʪʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʢ ʫʩʣʦʚʠʷʤ ʦʙʠʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. 

ʄʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʙʳʩʪʨʦ ʨʘʩʪʫʪ ʠ 

ʣʠʰʘʶʪ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ʄʥʦʛʠʝ ʣʠʰʝʥʥʳʝ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʨʘʩʪʝʥʠʷ, 

ʧʨʝʚʨʘʱʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʠ ʦʨʛʘʥʳ (ʣʠʩʪ, ʧʦʙʝʛ ʠ ʪ. ʜ.) ʚ ʦʩʦʙʦ ʦʙʭʚʘʪʳʚʘʶʱʠʝ (ʫʩʠʢʠ, 

ʢʦʣʶʯʢʠ, ʩʧʦʩʦʙʥʳʝ ʦʙʚʠʚʘʪʴʩʷ ʧʦʙʝʛʠ ʠ ʪ. ʜ.) ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʷʩʴ ʥʘ ʟʘʪʝʥʷʶʱʠʝ ʠʭ 

ʨʘʩʪʝʥʠʷ, ʧʨʦʜʚʠʛʘʶʪʩʷ ʜʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʠ ð ʢ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ [5]. 

ʉʪʚʦʣʳ ʣʠʘʥ (ʥʘʧʨʠʤʝʨ, ʚʠʥʦʛʨʘʜ ʢʫʣʴʪʫʨʥʳʡ) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʦʪʢʨʳʪʳʭ ʫʩʣʦʚʠʷʭ, ʜʦʩʪʠʛʘʶʪ 2-ʭ ʤʝʪʨʦʚʦʡ ʚʳʩʦʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ 

ʜʨʝʚʝʩʥʦïʢʫʩʪʘʨʥʠʢʦʚʳʭ ʪʠʧʦʚ ʨʘʩʪʝʥʠʡ (ʈʠʩʫʥʦʢ 1).  
 

  
(ʘ) (ʙ) 

ʈʠʩʫʥʦʢ 1. ɼʨʝʚʦʚʠʜʥʳʝ ʣʠʘʥʳ: ʘ) Visteria sinensis; ʙ) Vitis sylvestris. 

 

ʅʘʣʠʯʠʝ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʫ ʣʠʘʥ (ʪ. ʝ. ʜʨʝʚʝʩʥoïʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʪʨʘʚʷʥʠʩʪʳʭ 

ʪʠʧʦʚ) ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʦʰʣʘ ʦʪ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʦïʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʝʚʝʩʥʦïʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʠ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʘʢʪʦʨ 

ʩʚʝʪʘ. ɼʦ ʩʠʭ ʧʦʨ, ʚ ʮʝʣʦʤ, ʥʝ ʚʳʷʩʥʝʥʘ ʨʦʣʴ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʦ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʘʥ ʨʦʣʴ ʚʣʘʞʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʩʧʦʨʠʤʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʪʴ 

ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʣʠʘʥ (ʧʣʶʱ ʢʘʤʝʥʥʳʡ, ʚʠʜʳ ʙʘʨʚʠʥʢʘ, ʭʤʝʣʠ ʠ ʪ. ʜ.), ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜ ʢʨʦʥʘʤʠ ʢʨʫʧʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʤʘʣʦ ʦʩʚʝʱʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʚʣʘʛʝ ʠ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʫ ʣʠʘʥ ʦʨʛʘʥʦʚ ʦʧʦʨʳ ʠʟʚʝʩʪʥʦ, ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʥʝ ʚʳʷʩʥʝʥʳ ʢʘʢʠʝ ʦʨʛʘʥʳ ʦʪʚʝʯʘʶʪ ʟʘ ʵʪʠ ʬʫʥʢʮʠʠ.  

ʇʦʜʧʦʨʢʘ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʣʠʘʥ ʥʘ ʦʧʦʨʫ ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʘʷ. ʅʘʧʨʠʤʝʨ, ʚʠʜʳ 

ʩʝʤʝʡʩʪʚʘ ɺʠʥʦʛʨʘʜʦʚʳʝ (Vitaceae) ʨʘʩʪʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʧʦʜʧʠʨʘʷʩʴ ʫʩʠʢʘʤʠ, ʤʥʦʛʠʝ ʚʠʜʳ 

ʩʝʤʝʡʩʪʚʘ ʣʶʪʠʢʦʚʳʭ (Ranunculaceae) ð ʯʝʨʝʰʢʘʤʠ ʣʠʩʪʴʝʚ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ 

ʨʦʟʦʮʚʝʪʥʳʭ (Rosaceae) ð ʢʦʣʶʯʢʘʤʠ, ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ ʘʨʘʣʠʝʚʳʭ (Araliaceae) ð 

ʚʦʟʜʫʰʥʳʤʠ ʢʦʨʥʷʤʠ. 

ɽʩʪʴ ʪʘʢʞʝ ʤʥʦʛʦ ʨʘʟʣʠʯʠʡ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʙʭʚʘʪʘ ʣʠʘʥ. ɺ ʪʝʯʝʥʠʝ ʧʦʯʪʠ 20 ʣʝʪ 

ʏ. ɼʘʨʚʠʥ ʠʟʫʯʘʷ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʣʠʘʥ, ʥʘʟʳʚʘʣ ʠʭ ʦʨʛʘʥʳ ʜʚʠʞʝʥʠʷ 

ʛʠʧʦʥʘʩʪʠʯʝʩʢʠʤʠ ʠ ʵʧʠʥʘʩʪʠʯʝʩʢʠʤʠ ʠ ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʠʥʳ ʛʝʦʪʨʦʧʠʟʤ ʠ ʬʦʪʦʦʪʨʦʧʠʟʤ 

ʜʦʢʘʟʳʚʘʣ ʩʚʷʟʴ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʥʦ ʠ 

ʦʪʥʦʰʝʥʠʝʤ ʢ ʛʝʥʝʪʠʢʝ ʠ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [6ï7].  

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʦʩʦʙʫʶ ʨʦʣʴ ʧʦʜʧʦʨʢʠ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʣʠʘʥʳ ʧʨʦʜʚʠʛʘʶʪʩʷ ʢ ʩʚʝʪʫ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʜʜʝʨʞʢʠ [1]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʦʢʨʫʛ ʜʝʨʝʚʴʝʚ ʩ ʙʦʣʴʰʠʤʠ ʢʨʦʥʘʤʠ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚʠʜʳ 

ʧʣʶʱʘ (Hedera L.). ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ, ʥʝʢʦʪʦʨʳʝ ʚʝʪʚʠ ʨʘʩʪʝʥʠʷ, ʮʝʧʣʷʷʩʴ ʟʘ ʩʪʚʦʣ 

ʜʝʨʝʚʘ, ʧʨʦʜʚʠʛʘʣʠʩʴ ʢ ʩʚʝʪʫ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʝʪʚʠ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʟʝʤʣʝ, 

ʨʘʩʩʪʠʣʘʷʩʴ ʧʦʜ ʢʨʦʥʦʡ (ʈʠʩʫʥʦʢ 2).  

 

1 ʛʦʜ  2 ʛʦʜʘ  3 ʛʦʜʘ  4 ʛʦʜʘ 

 

ʈʠʩʫʥʦʢ 2. ʗʚʣʝʥʠʝ 

ʬʦʪʦʪʨʦʧʠʟʤʘ ʠ ʛʝʦʪʨʦʧʠʟʤʘ ʫ 

Hederahelix. 

ʈʠʩʫʥʦʢ 3. ʈʘʟʚʠʪʠʝ Parthenocissuc guinguefolia ʥʘ 

ʦʧʦʨʘʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʝʟ ʦʧʦʨʳ ʣʠʘʥʳ ʧʨʦʜʦʣʞʘʶʪ 

ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʩʪʠʣʘʷʩʴ ʧʦ ʟʝʤʣʝ (ʈʠʩʫʥʦʢ 3). 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʪʦ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʨʦʩʪ ʩʘʞʝʥʮʘ ʧʷʪʠʣʠʩʪʦʯʢʦʚʦʛʦ ʜʝʚʠʯʴʝʛʦ ʚʠʥʦʛʨʘʜʘ 

(Parthenocissuc guinguefolia) ʚ ʪʝʯʝʥʠʝ 4-ʭ ʣʝʪ ʜʦʩʪʠʛʘʝʪ 4,2 ʤ ʚʳʩʦʪʳ, ʘ ʧʦʜʥʷʪʳʡ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʪʦʣʴʢʦ ʥʘ 4 ʛʦʜ ð 1 ʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʟʜʝʩʴ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʠ ʢ ʥʠʤ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʚʦʜʷʪʩʷ ʚ ʊʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1 ʠ ʈʠʩʫʥʢʘ 4, ʫ ʣʠʘʥ, ʚʳʨʘʱʝʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʜʠʥʘʤʠʢʘ 

ʨʦʩʪʘ ʚ 3-4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʧʦʜʜʝʨʞʢʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ɼʣʷ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʝʥʥʳʝ 

ʫʯʘʩʪʢʠ. ʅʘʨʷʜʫ ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʘʢ ʞʝ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʨʦʩʪ ʧʦʣʟʫʯʠʭ ʧʦʙʝʛʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʚ ʊʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 1.  

ʈɸɿɺʀʊʀɽ ʅɽʂʆʊʆʈʓʍ ʃʀɸʅʆɺʓʍ ʈɸʉʊɽʅʀʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʆʇʆʈʓ* 

 

ɺʠʜʳ ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ ʥʘ 

ɸʧh ʝʨʦʥʝ, ʤ 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ 

ʧʦʙʝʛʘ, ʩʤ 

ʩ ʦʧʦʨʦʡ ʙʝʟ ʦʧʦʨʳ 

ɸʢʪʠʥʠʜʠʷ ʦʜʥʦʜʦʤʥʘʷ 3,0 62,0 26,0 

ɺʠʥʦʛʨʘʜ ʣʝʩʥʦʡ 20,0 328,0 132,0 

ɸʤʧʝʣʦʧʩʠʩ ʘʢʦʥʠʪʦʣʠʩʪʥʳʡ 3,5 106,0 35,0 

ɼʝʚʠʯʠʡ ʚʠʥʦʛʨʘʜ ʧʷʪʠʣʠʩʪʦʯʢʦʚʳʡ 20,0 289,0 123,0 

ʃʦʥʠʮʝʨʘ ʷʧʦʥʩʢʘʷ 4,0 85,0 27,0 

ʃʦʤʦʥʦʩ ʚʠʥʦʛʨʘʜʦʣʠʩʪʥʳʡ 10,0 120,0 34,0 

ʉʧʘʨʞʘ ʚʳʩʦʢʘʷ 20,0 250,0 20,0 

ʇʘʩʩʠʬʣʦʨʘ ʛʦʣʫʙʘʷ 15,0 400,0 85,0 

ɺʴʶʥʦʢ ʣʝʩʥʦʡ 3,5 354,0 128,0 

ɺʠʩʪʝʨʠʷ ʢʠʪʘʡʩʢʘʷ 20,0 450,0 110,0 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʳ ʚ ʛʦʨʰʢʘʭ. 

 

 

ʈʠʩʫʥʦʢ 4. ʈʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʦʨʳ. 
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ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ  ʥʘ

ɸʙʰʝʨʦʥʝ

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ 

ʧʦʙʝʛʘ, ʦʧʦʨʘ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ7. 2020 

https://doi.org/10.33619/2414-2948/56 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 

 64 

ʊʘʙʣʠʮʘ 2.  

ɻɽʆʊʈʆʇʅʓɽ ʀ ʌʆʊʆʊʈʆʇʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʃʀɸʅ 

 

ɺʠʜʳ ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ ʥʘ 

ɸʧʰʝʨʦʥʝ, ʤ 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ 

ʧʦʙʝʛʘ, ʩʤ 

ʩ ʦʧʦʨʦʡ ʧʦʯʚʘ 

Aktinidia polygama Siebold.et Jucc. Max. 3,0 60,0 15,0 

Vitis sylvestris Gmel C.C. 20,0 300,0 40,0 

Ampelopsis acoitifolia Bunge 3,5 100,0 80,0 

Parthenocissus guinguefolia (L.) Planch. 20,0 280,0 300,0 

Lonisera japonica Thunb. 4,0 80,0 20,0 

Clematis vitalba L. 10,0 120,0 80,0 

Smilax exelca L. 20,0 250,0 150,0 

Passiflora caerulca L. 15,0 350,0 250,0 

Calystegia Sylvatica (Kit.) Griseb. 3,5 300,0 150,0 

Wistria sinensis (Sims.) Sweet. 20,0 400,0 450,0 

 

ʈʠʩʫʥʦʢ 5. ɻʝʦʪʨʦʧʥʳʝ ʠ ʬʦʪʦʪʨʦʧʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʣʠʘʥ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʠ ʈʠʩʫʥʢʘ 5, ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ 

ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʦʧʠʟʤʘ. ʊʦ ʝʩʪʴ ʫ ʚʠʜʦʚ Actinidia polygama 

(Siebold & Zucc.) Planch. ex Maxim. ʠ Lonicera japonica Thunb. ʛʝʦʪʨʦʧʠʟʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʦʪʦʪʨʦʧʠʟʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʘ ʫ ʚʠʜʦʚ Parthenocissus quinquefolia (L.) Planch. ʠ Wisteria 

sinensis (Sims) Sweet ɻ ʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʩʦʢʦʝ. ʋ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʙʳʣʠ 

ʫʤʝʨʝʥʥʳʤʠ. ʅʘʢʦʥʝʮ, ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʣʠʘʥ ʥʘʨʷʜʫ ʩ ʬʘʢʪʦʨʘʤʠ ʩʚʝʪʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʘʢʪʦʨʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʚʣʘʞʥʦʩʪʠ 

ʠ ʦʧʦʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʘʥ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʘ ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ. 
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ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ  ʥʘ ɸʙʰʝʨʦʥʝ

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ, ʆʧʦʨʘ

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ, ʧʦʯʚʘ
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ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʘʥ ʥʘʨʷʜʫ ʩ ʬʘʢʪʦʨʘʤʠ ʩʚʝʪʘ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʘʢʪʦʨʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʦʧʦʨʳ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʣʠʘʥʳ ʧʨʦʜʚʠʛʘʶʪʩʷ ʢ ʩʚʝʪʫ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʜʜʝʨʞʢʠ. ʋ ʣʠʘʥ, ʚʳʨʘʱʝʥʥʳʭ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʚ 3ï4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʧʦʜʜʝʨʞʢʠ. ɹʝʟ ʦʧʦʨʳ 

ʣʠʘʥʳ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʩʩʪʠʣʘʷʩʴ ʧʦ ʟʝʤʣʝ. ʀʟʫʯʝʥʠʝ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʚʦʝʛʦ 

ʚʠʜʘ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʫʯʘʩʪʢʝ. 
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PHYTOCENOSES INVOLVED WITH JUNIPERUS FOETIDISSIMA WILLD. ON 

THE TERRITORY OF PARADASH IN THE NAKHCHIVAN AUTONOMOUS REPUBLIC  

 

ÉTalibov T., Academician of Azerbaijan NAS, Dr. habil., Institute of Bioresources Nakhchivan 

branch of Azerbaijan NAS, Nakhchivan, Azerbaijan, t_talibov@mail.ru 

ÉGuliyeva G., Nakhchivan State University, Nakhchivan, Azerbaijan, ibrahimligm@mail.ru 

 

ʌʀʊʆʎɽʅʆɿʓ ʉ JUNIPERUS FOETIDISSIMA WILLD. ʅɸ ʊɽʈʈʀʊʆʈʀʀ 

ʇɸʈɸɼɸʐɸ ɺ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂɽ 

 

Éʊʘʣʳʙʦʚ ʊ. ɻ., ʘʢʘʜ. ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, t_talibov@mail.ru 

Éɻʫʣʠʝʚʘ ɻ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, ibrahimligm@mail.ru 

 

Abstract. The article presents the role and phytocenological features of the Foetid Juniper 

(Juniperus foetidissima Willd.) species in the sparse juniper forest of Paradash Massif in the Julfa 

District. According to the used literature and our researches, plants with bare seeds in the 

Nakhchivan Autonomous Republic are represented by 2 Divisions, 2 Classes, 3 Orders, 3 Families, 

7 Genera and 13 Species, 7 of which are related to the cultural flora. According to research in sparse 

juniper forests in the Paradash Massif, there were not found Species belongin to Pinaceae Adans. 

Family, but 2 Species of Juniperus L. Genera of Cupressaceae S. F. Gray Family, and only one 

species named Ephedra procera Fisch. et C. A. Mey. Belonging to the Ephedraceae Dumort family 

was determined. The dominant Species of the tree tier is Juniperus foetidissima Willd., and the 

subdominant Species is Pyrus salicifolia Pall. ð whenever Juniperus polycarpos C. Koch, together 

with the willow-leafed pear are multi-fruited Species of Juniper. Counting of the height indicators 

according to the steps and determination of the trunk diameter of the Juniper tree on the territory of 

Paradash were given in the counting tables. All formations and associations of phytocenoses in 

a rocky biotope were discovered and presented. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

Juniperus foetidissima Willd. ʚ ʨʝʜʢʦʤ ʤʦʞʞʝʚʝʣʦʚʦʤ ʣʝʩʫ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ʇʘʨʘʜʘʰ 

(ɼʞʫʣʴʬʠʥʩʢʠʡ ʨʘʡʦʥ). ʉʦʛʣʘʩʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʛʦʣʦʩʝʤʝʥʥʳʝ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 2 ʦʪʜʝʣʘʤʠ, 2 

ʢʣʘʩʩʘʤʠ, 3 ʧʦʨʷʜʢʘʤʠ, 3 ʩʝʤʝʡʩʪʚʘʤʠ, 7 ʨʦʜʘʤʠ ʠ 13 ʚʠʜʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 7 ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʝ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʨʝʜʢʠʭ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʘʭ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ 

ʇʘʨʘʜʘʰ, ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʛʝʥʝʨʘʮʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʝʤʝʡʩʪʚʫ ʉʦʩʥʦʚʳʝ, ʠʟ ʩʝʤʝʡʩʪʚʘ 

Cupressaceae S. F. Gray ʦʙʥʘʨʫʞʝʥʦ 2 ʚʠʜʘ ʨʦʜʘ Juniperus L., ʢ ʩʝʤʝʡʩʪʚʫ Ephedraceae Dumort 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʠʥ ʚʠʜ ð Ephedra procera Fisch. et C. A. Mey. ɼʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ 

ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʷʚʣʷʝʪʩʷ Juniperus foetidissima Willd., ʘ ʩʫʙʜʦʤʠʥʘʥʪʥʳʤ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ 

Pyrus salicifolia Pall. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʪʳ ʧʦ ʩʪʫʧʝʥʷʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʩʪʚʦʣʘ ʤʦʞʞʝʚʝʣʦʚʦʛʦ ʜʝʨʝʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʘʜʘʰʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʧʦʜʩʯʝʪʘ. ɺʩʝ 

ʩʦʦʙʱʝʩʪʚʘ ʠ ʘʩʩʦʮʠʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʦʧʠʩʘʥʳ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ. 
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Keywords: rare juniper forest, plant group, test area, formation, dominant species, 

association. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʞʞʝʚʝʣʦʚʳʡ ʣʝʩ, ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ, ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ, ʬʦʨʤʘʮʠʷ, 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ, ʘʩʩʦʮʠʘʮʠʷ. 

 

Introduction 

One of the most important problems facing florists in our time is to organize protection of 

phytocenoses by studying the modern flora and vegetation of the region, studying the changes that 

have occurred there and the main reasons of these changes, as well as investigate them. It is 

extremely important for the international community to study the flora and vegetation of the region, 

the structure of the phytocenoses formed by them, the causes of the threat of extinction of plant 

species for various reasons, and the degradation of phytocenoses. The world community is seriously 

concerned about the ways to eliminate it, and a number of measures are being taken in countries to 

prevent these problems.  

Recently, along with ecological, anthropogenic and zoogenic impacts on nature, global 

climate anomalies have been added, which have already begun to cause serious consequences in 

many countries. Therefore, the study of the phytocenological features of the rare juniper forest of 

Paradash is relevant from the point of view of developing a strategy for protecting existing plant 

groups in the region, especially rare ones. According to the study, it was found that plants with bare-

seeded plants in the Nakhchivan Autonomous Republic have the following classification spectrum: 
 

Divisio: Pinophyta 

Classis: Pinopsida 

Ordo: Pinales 

Familia: Pinaceae Adans. 

1. Genus: Pinus L 

1(1) Pinus kochiana Klotzsch 

2(2)* Pinus sylvestris L. 

2. Genus: Cedrus L.  

3(1)* Cedrus libanica L. 

Ordo: Cupressales 

Familia: Cupressaceae S.F. Gray 

1. Genus: Cupressus (Tourn) L. 

4(1)* Cupressus arizonica Greene 

2. Genus: Platycladus Spach [Biota (D. Don) Endl.]  

5(1)* Platycladus orientalis (L.) Franco [Thuja orientalis L. Biota orientalis (L.)Endl.] 

3. Genus: Thuja (L.) Tourn. 

6(1)* Thuja occidentalis L. 

4. Genus: Juniperus L. 

7(1) Juniperus communis L. 

ï J. c. var. saxatilis Pall. [ J. c. subsp. oblonga (Bieb.) Galushko]  

ï J. c. var. communis [ J. c. subsp. hemisphaerica (J. et C. Presl) Nym.] 

8(2) Juniperus foetidissima Willd. 

9(3) Juniperus polycarpos C. Koch 

ï J. p. var. polycarpos 

10(4)* J. sabina L. 

11(5)* Juniperus virginiana L. 
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ï J. v. f. glauca Knight 

Divisio: Gnetophyta 

Classis: Ephedropsida  

Ordo: Ephedrales 

Familia: Ephedraceae Dumort. 

1. Genus: Ephedra L. 

2(1) Ephedra aurantiaca Takht. et Pachom. 

3(2) Ephedra procera Fisch. et C. A. Mey.  

So, according to the used literature and us researches, plants with bare seeds in the 

Nakhchivan Autonomous Republic are represented by 2 departments, 2 varieties, 3 rows, 3 families, 

7 genera and 13 species, 7 of which are related to the cultural flora. Foetid juniper (Juniperus 

foetidissima) species play a subdominant and sometimes dominant role in the rare juniper forests 

characteristic of the autonomous republic. A Koch pine ð Pinus kochiana Klotzsch was discovered 

by us on the territory of the Shahbuz State Nature Reserve. 

 

Materials and methods 

The research work with gymnosperms in the Nakhchivan Autonomous Republic was 

generalized on the basis of materials collected during periodic expeditions to areas from the Sadarak 

region to Soyugdagh of the Ordubad region, in 2018ï2020s. Paradash was selected in the Julfa area 

to clarify the common features of the rare juniper forests typical for the area. As the object of study 

was taken Juniperus foetidissima Willd. ð Foetid juniper, which inhabits on the territory beginning 

from the mid-mountain zone of the autonomous republic to the high-mountain zone 850ï3000 

meters above the see level. This type acts as an edifier in the field of study. In the course of the 

study, the phenology of flora and vegetation, geobotanical classification were studied on the basis 

of the method of I. N. Beideman [1], A. G. Voronov [2], A. P. Shennikov [3] and others [4ï5]. In a 

systematic study the the following materials were taken as a basis ð Flora of Azerbaijan (ʌʣʦʨʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ) [6], Caucasus flora conspectus (ʂʦʥʩʧʝʢʪ ʬʣʦʨʳ ʂʘʚʢʘʟʘ) [7], 

N. N. Imkhanitskaya [8], T. G. Talibov et A. M. Ibragimov [9ï10], M. J. Christenhusz et al. [11]. 
The height and distance between the trees were measured using Tomshco TM-1000A, a special 

laser device (3ï1000M). Rare species, their protection and effective use are mentioned in the 

literature [12ï15]. 

 

Results and its discussion 

Evergreen species of juniper can be observed even in winter, and the rare forests that they 

form, along with other positive features give additional beauty to this area. A Foetid juniper is a tree 

of 5ï6 meters high with a dioicous, sometimes monoicous, bad-smelling, pyramidal or dome-

shaped umbrella, or a bush with an oval umbrella of 1.5ï3.0 meters high. Under favorable 

conditions, the height of the trees can be about 15ï16 meters. The bark of the trunk is gray, the bark 

of young branches is grayish-red. It has four-faced branches, arcade, curved and thick. The leaves 

of the second branch are 1.5ï2.0 mm long, dark green in color, prickly, ovoid or pikavoid, the 

reverse side is convex. The upper half of the leaves is located more or less far from the stem. Male 

flowers have round and whole scales. Fruits are spherical or ovoid. Unripe fruits are blue, then turn 

brown. Ripe fruits are dark brown or almost black with a bluish spot. Across the fruit its width is 

12ï15 mm, and the width of slightly dried fruit is 9ï12 mm. The tips of the scales on ripe fruits are 

practically invisible. It may have 1ï3 seeds of light chestnut colour, lignified. The lower branches of 

Foetid Juniper (Juniperus foetidissima) that come in contact with the ground often have long, 

needle-shaped leaves, usually green, dark green, or bluish green. They differ from ordinary scaly 
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leaves in their shape and size. Such coniferous leaves are usually found on all branches of young 

plants, but later they are replaced by scaly leaves. Coniferous leaves also form on the young shoots.  

The study was conducted in the Paradash area of the Ordubad State Nature Reserve in the 

Julfa region. A rare juniper forest is located in this zone at an altitude of 850-2000 m and covers a 

large rocky zone. Here, Foetid juniper mixes with other trees and shrubs to form groups. In an 

autonomous republic with a sharply continental climate, juniper species successfully adapt to areas 

with hard rocks and weak soil cover. The Foetid juniper ð Juniperus foetidissima Willd. is 

included in the Red Books of the Republic of Azerbaijan with the status Near Threatened ð NT 

[13] and in the Red Books of the Nakhchivan Autonomous Republic with the status Critically 

Endangered ð CR A4acd [12]. Over the past 20 years in the Autonomous Republic, deforestation 

has been minimized since all residential areas were fully provided with gas and electricity. From 

this point of view, the process of self-renewal of juniper continues successfully. Another factor is 

the ongoing war, which, along with other negative features, led to a decrease in anthropogenic 

pressure in the border areas, which affects the intensity of restoration of forest shrub biotopes in this 

area. 

Juniperus foetidissima Willd, belonging to the genus of Juniperus L., was studied in the 

vegetation of the Paradash regions in the Julfa region from late May to late October. Forest bushes 

in the form of small spans inside the studied area rise to the borders of the region. A test site has 

been selected in the area to collect more accurate data. 

Paradash test field is located in a rocky, sparse shrub area at the foot between Goydagh and 

Ilandagh in the Julfa District. These forests are used both as summer and winter pastures. Due to the 

fact that the forest is used as pasture, several juniper trees felled and dried by shepherd could be 

found on this area. The selected territory is mainly a rare juniper forest, which is characteristic for 

the autonomous republic and is formed due to the predominance of Foetid juniper species (Figure). 
 

 
 

Figure. Paradash Massif, Julfa District. 

 

Here, the dominant species of the tree tier is Juniperus foetidissima Willd., and the 

subdominant species is Pyrus salicifolia Pall. ð whenever Juniperus polycarpos C. Koch, together 

Paradash 
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with the willow-leafed pear are a Multi-fruited species of juniper. The thickness of tree trunks 

belonging to the dominant species in the test area was calculated according to the Kraft 

classification. First, trees were selected at the corners of an imaginary square, then trees on 

the connecting line of these points, and then trees on the diagonal of the square and their diameters 

were measured. In this case, the measurement was carried out with a measuring fork at a height of 

1.3 m from the ground. The measurement results are entered in the counting table according to 

the Kraft classification. This classification allows us to study the effect of intraspecific competition 

and micro-conditions on development of the trees of the same aged, growth of their umbrella and 

trunk thickness. You can distinguish 5 classes at the same level. Trees that dominate the first class 

and have a well-developed umbrella; the umbrella of the second class is less developed than the 

first, the umbrella of the third class grows under the umbrella of trees of class I and II, the fourth 

class lags behind in growth in height, and the fifth class includes dry, withered and very poorly 

developed trees. 

In the table, the number of Foetid juniper trees in the test zone was calculated and estimated 

by variety, and the diameter of the tree trunks was measured and the average diameter was found. In 

this test zone, the tree with the smallest diameter is 8 cm and the tree with the largest diameter is 

44 cm. To find the average diameter, the thickness steps of the trunk were multiplied by the number 

of trees, and the diameters were added and divided by the number of trees. Thus, the average 

diameter is 27.4 cm. Due to its rare forest cover, trees are mainly found in classes II and III, but 

trees of classes I and V are also found (Table 1). 
 

Table 1. 

DETERMINING THE DIAMETER OF TRUNK OF FOETID JUNIPER IN THE PARADASH MASSIF 

 

Steps of the thickness of the trunk/sm Number of trees  Sum of diameters 

8 9 72 

12 10 120 

16 7 112 

20 15 300 

24 10 240 

28 27 756 

32 35 1120 

36 20 720 

40 6 240 

44 4 176 

Total 143 3856 

 

To find the average diameter, the sum of the diameters is divided by the total number of trees: 

Average diameter 3856: 143 = 26.97 cm 

In the test zone, the height indicators according to the steps of the multi-fruited juniper are 

entered in the counting table (Table 2). 

To determine the average height of the trees, the height of three trees at each step of the 

thickness was measured and entered in the graph. The height of the trees was determined by a laser 

apparatus depending on the distance from the top till the seat and the remaining angle between them 

(height in a right triangle). In addition, the thickness step is indicated on the abscissa axis, and the 

height of the trees is indicated on the ordinate axis in the Decart coordinate system. A curve 

obtained from a combination of intersection points divides the elevation points into two parts. The 

average height was found for this curve and the average diameter. 
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Table 2. 

COUNTING TABLE OF THE FOETID JUNIPER ACCORDING TO THE HEIGHT INDICATORS 

 

Steps  Foetid Juniper 

S
u

m
 

Height, m 
C

la
s
s
 I 

C
la

s
s
 II

 

C
la

s
s
 II
I 

C
la

s
s
 IV

 

C
la

s
s
 V

 

8    6 3 9 1.5; 1.6; 1.8 

12    9 1 10 2.0; 2.4; 2.6 

16    6 1 7 2.8; 2.9; 3.0 

20   2 11 2 15 3.2; 3.4; 3.6 

24   9 1  10 3.8; 3.9; 4.0 

28  5 16 6  27 4.2; 4.5; 4.6 

32  4 26 5  35 5.0; 5.5; 5.7 

36  3 15 2  20 5.8; 5.9; 6.0 

40 1 3 2   6 6.2; 6.4; 6.6 

44  3 1   4 7.0; 7.1; 7.3 

 

The number of trees allows us to determine the quantitative relationship between species in 

the phytocenoses. In this case, the total number of trees in the field is taken to be ten. Based on this 

indicator, the proportion of each tree is determined. In the test area, 143 junipers and 15 pears were 

found. In the Junipereta formation, the tree layer formula can be shown as follows: 9Ard, 1Arm. It 

should be noted that in the preparation of this formula, the predominant species is indicated in the 

first row, species with a number of 2ï5% with a ñ+ò sign and species with a number of less than 2% 

with the word ñoneò. The density of the forest is 0.3. Although the average age of the trees is 119, 

there are many trees in this forest that reach a height of 12ï14 m, a trunk diameter of 40ï44 cm and 

ages 250 years (Map 1). 

In these areas such species as Juniperus foetidissima Willd., Juniperus polycarpos C. Koch, 

Ephedra procera, Pyrus salicifolia Pall., Berberis vulgaris L., Quercus macranthera Fisch., 

Astracantha microcephala Podlech, Onobrychis cornuta (L.) Desv. act as key elements of 

groupings. Mixing such shrubs as Crataegus monogyna Jacq., Pistacia mutica C. A. Mey., Acer 

campestre L., Rosa canina L., Spiraea hypericifolia L. into the composition qualitatively enriches 

the composition of the groupings. In the forest-edge sediments and shruby territory with more 

xeromorphic and weaker grass, in groups formed by such shrubs as Spiraea crenataL., Viburnum 

montana L. and Cotoneaster integerrimus Medik., especially in rocky and sandy areas, along with 

species such as Astragalus odoratus Lam. were also found such herbs as Helichrusum plicatum, 

Xeranthemum squarrosum Boiss., Chardinia orientalis O. Kuntze, Scorzonera latifolia DC., Silene 

bupleuroides L., Centaurea squarrosa Willd. 

 

TYPE: Forest-shrub vegetation: Formations and associations formed by evergreen shrubs 

Formation class: Evergreen shrubs 

Formation: Junipereta foetidissimae 

Association: Juniperus foetidissima + Pyrus salicifolia + Juniperus polycarpos + Rosa 

canina + Rhamnus pallasii + Rubus ibericus + Ciematis orientalis + Astracantha microcephala + 

Centaurea behen + Peganum harmala + Allium akaka + Iris lycotis + Tulipa florenskyi + Herbosa 

Formation: Ephedreta auranticae  
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Association: Ephedra aurantiaca + Juniperus foetidissima + Pyrus salicifolia + Pyrus 

caucasica + Atrophaxis spinosa + Rosa rapinii + Zygophyllum fabago + Astracantha karyaginii + 

Rheum ribes + Michauxia laevigata + Verbascum pramidatum + Campanula tridentata + Allium 

rubellum + Iris caucasica + Muscari tenuiflorum + Ceterach officinarum + Herbosa  

Formation class: Shrubs that drop their leaves 

Formation: Querceta macrantherae 

Association: Quercus macranthera + Amygdalus fenzliana + Juniperus foetidissima + 

Crataegus pentagyna + Pyrus salicifolia + Rhamnus pallasii + Rosa canina + Capparis spinosa + 

Spiraea hypericifolia + Viburnum montana + Astracanta karyaginii + Iris elegantissima + 

Alopecurus textilis + Agropyron pectinatum 

Formation: Berberieta vulgarae 

Association: Berberis vulgaris + Crataegus meyeri + Juniperus polycarpos+ Amygdalus 

fenzliana + Cotoneaster saxatilis + Pyrus acutiserrata + Rosa canina L. + Cerasus incana + 

Spiraea crenata+ Zygophyllum fabago +Rosa azerbajdzanica + Halimodendron halodendron + 

Astragalus szovitsii + Asparagus persicus + Hypericum scabrum + Iris imbricata + Herbosa 

Formation: Pistacieta muticae  

Association: Pistacia mutica + Sorbus p®rsica + Juniperus foetidissima + Crataegus 

orientalis + Acer campestre + Viburnum lantana + Acantholimon caryophyllaceum + Michauxia 

laevigata + Astragalus regelii + Cephalaria nachiczevanica + Ranunculus sceleratus + Gentiana 

crusiata + Onobrychis bungei + Alchemilla amicta 

Association: Pistacieta muticae +Juniperus polycarpos+ Amygdaleta fenzlianae + Acer 

campestre + Rhamnus pallasii + Cotoneaster melanocarpus + Atrophaxis spinosa + Rosa rapini + 

Ciematis vitalba + Qundelia tournifortii + Astragalus lagurus + Astracantha karyaginii + 

Euphorbia marschalliana + Hypericum perforatum + Fritillaria kurdica + Scilla caucasica + 

Herbosa 

Formation: Malueta orientalea 

Association: Malus orientalis + Prunus divaricata + Juniperus polycarpos + Pyrus 

salicifolia + Rosa corymbifera + Crataegus orientalis + Crataegus monogyna + Lonicera iberica 

+ Coteneaster microcarpa + Viburnum lantana + Cerasus mahaleb + Allium rubellum + Tulipa 

julia + Ranunculus napellifolius + Glaucium elegans + Artemisia absinthium + Stipa capillata + 

Aegilops cylindrica 

Association: Sorbus persica + Cotoneaster saxatilis + Juniperus polycarpos+ Crataegus 

pentadyna + Spiraea. hypericifolia + Daphne transcaucasica + Astracantha karyaginii + Althʝʘ 

ʦfficinʘlis + ʆrigʘnum vulgʘrʝ + Ranunculus oxyspermus + Trifʦlium prʘtʝsʝ +Senecio paucifolius 

+ Thymus collinus + Stachys lavandulifolia + Prangos acaulis + Pyrethrum punctatum + Erophila 

verna + Stipa barbata + Aegilops triuncialis 

 

Results and its discussion 

As a result of studying the flora of the Paradash sparse juniper forest ecosystem of the Julfa 

District, the age characteristics, the degree of rarity of the juniper trees in the region and the role 

they played in the phytocenosis were determined. The juniper sparse forest ecosystem is dominated 

mainly by sparse forests, mesophytic grasses-sod-mixed grasslands formed after the forest, 

representatives of clay and grain grasses that make up the abundance here. Grain and mixed 

meadows grown out of the forest includes the territory beginning from Brizetum media meadows 

and plain at an altitude of 1000ï2000 m. till subalpine meadows of Dactiyletum glomeratae 

meadows  
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On the investigated territory the sparse forests of Foet d Jun per ð J. foetidissima Willd and 

multifruited juniper ð Juniperus polycarpos C. Koch were noted in the form of little groupings. 

The forest bushes, which exist in the form of little groupings, rise to the borders of the subalpine 

zone of the area. The study shows that the Foetid Juniper is extremely poorly recovered in the 

experimental field. Consequently, due to the presence of the reserve in these areas, the 

anthropogenic impact should be reduced and by using seeds collected in the Botanical Garden of 

the Institute of Bioresources of the Nakhchivan branch of Azerbaijan NAS should be reintroduced 

into these areas. 
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Éʖʩʠʬʦʚ ʕ. ʌ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

TAXONOMIC STRUCTURE OF PLANT DIVERSITY FOREST LANDSCAPES  

OF AZERBAIJAN IN THE CONTEXT OF CLIMATE CHANGE 

 

ÉYusifov E., Ph.D., Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan 

  

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʳʧʦʣʥʝʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʦʩʪʘʚ ʬʠʪʦʮʝʥʦʟʦʚ. ʆʧʠʩʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 

ʩ 2016 ʛ. ʧʦ 2019 ʛ. ɻʝʨʙʘʨʠʡ ʚʠʜʦʚ ʚʢʣʶʯʝʥ ʚ ɻʝʨʙʘʨʠʡ ʀʥʩʪʠʪʫʪʘ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ð 859, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

107 ʩʝʤʝʡʩʪʚʘʤ. ʇʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʫʪʦʯʥʝʥʠʶ ʦʙʱʝʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ 

ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʝʩʪʠ ʢ ʦʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ 

12 ʩʝʤʝʡʩʪʚ ʢʣʘʩʩʘ Liliopsida, 24 ʩʝʤʝʡʩʪʚʘ ʢʣʘʩʩʘ Magnoliopsida. 

 

Abstract. The taxonomic structure of the biodiversity of the forest landscapes of Azerbaijan is 

presented. The influence of the hypsometric diversity of forest landscapes on biological diversity is 

determined and the forecasting of the possible effect of climate changes on the composition of 

phytocenoses is performed. Descriptions were carried out from 2016 to 2019. A herbarium of 

species is included in the herbarium of the Institute of Dendrology Azerbaijan NAS. The total 

number of identified Species is 859, belonging to 107 Families. Work was done to clarify 

the overall systematic composition. Based on the studies, it is recommended that 12 Families of 

the Class Liliopsida, 24 Families of the Class Magnoliopsida be classified as a particularly sensitive 

category. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ. 

 

Keywords: forest landscapes, biodiversity, taxonomic structure. 

 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʬʣʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ 75% ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ 

ʂʘʚʢʘʟʘ, 200 ʚʠʜʦʚ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʘʤʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʘ 950 ʚʠʜʦʚ ʂʘʚʢʘʟʘ [1ï

2]. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 1213,7 ʪʳʩ ʛʘ, ʪ. ʝ. ʦʢʦʣʦ 14% ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ [3ï4]. ʃʝʩʘ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʪʥʝʩʝʥʥʳʝ ʢ I ʠ II ʢʘʪʝʛʦʨʠʠ, ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ. 

ʊʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠʩʫʱʝ ʩʚʦʝʦʙʨʘʟʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʩʧʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, 
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ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʠʤʘʪʘ, 

ʙʦʛʘʪʝʡʰʝʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʯʝʨʝʜʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ.  

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ɿʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʣʝʩʦʚ ʨʘʚʥʠʥ, ʩʨʝʜʥʝʛʦʨʴʷ, 

ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʪʫʛʘʡʥʳʭ ʣʝʩʦʚ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʣʝʩʦʚ ʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʦʙʠʨʘʣʠʩʴ 2016ï2020 ʛʛ. ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʭ 

ʵʢʩʧʝʜʠʮʠʡ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ, ʩʦʟʜʘʣʩʷ ʛʝʨʙʘʨʠʡ, ʚʳʷʚʣʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʦʪʙʦʨʘ ʨʘʩʪʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠʤʝʥʝʥʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ, ʬʣʦʨʠʩʪʠʢʦï

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ (ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ) ʤʝʪʦʜʳ.  

ɻʝʨʙʘʨʠʠ ʦʪʦʙʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʢʣʶʯʝʥʳ ʚ 

ʌʦʥʜ ɻʝʨʙʘʨʠ ̫ʀʥʩʪʠʪʫʪʘ. ʄʘʪʝʨʠʘʣʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʣʣʝʢʮʠʠ ʛʝʨʙʘʨʠʡ ʀʥʩʪʠʪʫʪʘ ɼʝʥʜʨʦʣʦʛʠʠ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ [5ï7]. ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʣʦʨʳ ʫʪʦʯʥʝʥʳ ʧʦ 

ʙʘʟʝ ʇʣʘʥʪʘʨʠʫʤ (https://www.plantarium.ru/), ʧʨʠʚʝʜʝʥʳ ʧʦ ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʫ çʉʦʩʫʜʠʩʪʳʝ 

ʨʘʩʪʝʥʠʷ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ (ʚ ʧʨʝʜʝʣʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ)è [8ï10]. 

ʃʝʩʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʦʩʪʦʷʪ ʠʟ ʨʘʚʥʠʥʥʳʭ ʣʝʩʦʚ, ʣʝʩʦʚ ʥʠʟʢʦʛʦʨʠʡ, ʩʨʝʜʥʝʛʦʨʠʡ, 

ʚʳʩʦʢʦʛʦʨʠʡ ʠ ʘʨʠʜʥʳʭ ʣʝʩʦʚ [11ï13]. ʀʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʫʛʘʡʥʳʝ ʣʝʩʘ ʩʫʭʦʩʪʝʧʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ [14]. 

ʇʦʜ ʨʘʚʥʠʥʥʳʤʠ ʣʝʩʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʝʨʦïʙʫʨʳʝ ʠ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ [1, 14]. ʂ ʪʘʢʦʚʳʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠʥʪʨʦʟʦʥʘʣʴʥʳʝ ʣʝʩʘ 

ʗʣʘʤʳ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʉʘʤʫʨ-ʗʣʘʤʘ ʠ ʍʘʯʤʘʟʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ), ʉʫʣʪʘʥʙʫʜʩʢʠʝ ʣʝʩʘ, ʘ 

ʪʘʢʞʝ ʣʝʩʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʚʦʢʨʫʛ ʍʘʯʠʥʯʘʷ.  

ʇʦʜ ʛʦʨʥʳʤʠ ʣʝʩʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ ʠ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ 

ʧʦʯʚʳ [11, 15]. ʅʘ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʥʘʜ 

ʙʫʨʳʤʠ ʛʦʨʥʦïʣʝʩʥʳʤʠ, ʞʝʣʪʦʟʝʤʥʦïʙʫʨʳʤʠ ʛʦʨʥʦïʣʝʩʥʳʤʠ ʠ ʞʝʣʪʦʟʝʤʥʦ ʛʦʨʥʦïʣʝʩʥʳʤʠ 

ʧʦʯʚʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʝʣʠʢʪʦʚʳʝ ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ [5, 10].  

ɸʨʠʜʥʳʝ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʛʦʨʥʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ, ʘ ʊʫʛʘʡʥʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʣʫʛʦʚʦ-ʣʝʩʥʳʭ, ʪʫʛʘʡʥʳʭ ʠ ʧʦʡʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ [11, 15]. 

ʈʘʚʥʠʥʥʳʝ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠʥʪʨʦʟʦʥʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʫʙʘ (Quercus 

pedunculiflora K. Koch, Q. pubescens Willd.), ʘ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʫʙʘ ʩ ʛʨʘʙʦʤ (Carpinus 

betulus L.). ɺ ʠʭ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʝʥ (Acer campestre L., A. laetum C.A. Mey.), 

ʤʫʰʤʫʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Mespilus germanica L.), ʙʦʷʨʳʰʥʠʢ ʧʷʪʠʧʝʩʪʠʯʥʳʡ, ʙ. ʚʦʩʪʦʯʥʳʡ 

(Crataegus pentagyna Waldst. & Kit. ex Willd., C. orientalis Pall. ex M. Bieb.), ʩʚʠʜʠʥʘ ʁ ʞʥʘʷ 

(Swida australis (C.A. Mey.) Pojark. ex Grossh.), ʦʙʳʢʥʦʚʝʥʥʳʡ ̫ ʩʝʥʴ (Fraxinus excelsior L.), 

ʘʣʳʯʘ (Prunus cerasifera ssp. caspica N.N. Luneva), ̫ʙʣʦʥʷ (Malus sylvestris Mill.), ʛʨʫʰʘ 

(Pyrus sp.) ʠ ʜʨ. ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ. ʀʟ ʣʠʘʥ ʚʩʪʨʝʯʘʶʪʩʷ ʭʤʝʣʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Humulus 

lupulus L.), ʩʤʠʣʘʢʩ ʚʳʩʦʢʠʡ (Smilax excelsa L.), ʦʙʚʦʡʥʠʢ (Periploca graeca L.) ʠ ʪ. ʜ., ʚʦ 

ʚʨʝʤʝʥʥʳʭ ʧʦʡʤʝʥʥʳʭ ʨʘʡʦʥʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʠʜ rʪʦʧʦʣʷ (Populus Ĭcanescens (Aiton) Sm., 

P. nigra L.), ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ð ʦʣʴʭʘ ʙʦʨʦʜʘʪʘʷ (Alnus barbata C. A. Mey.). 

ɸʨʠʜʥʳʝ ʣʝʩʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʫʤʝʨʝʥʥʦïʩʫʭʠʭ ʘʨʠʜʥʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʘ 

ʪʘʢʞʝ ʘʨʠʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʥʠʟʢʦʛʦʨʴʝʚ ʠ ʩʝʤʠʘʨʠʜʥʳʭ ʣʘʜʰʘʬʪʘʭ ʥʘ ʚʳʩʦʪʝ 600ï1200 ʤ 

ʥ. ʫ. ʤʦʨʷ (ɹʝʩʠʪʯʘʡʩʢʠʝ ʣʝʩʘ ʚʦʩʪʦʯʥʦʛʦ ʧʣʘʪʘʥʘ ʠ ʂʘʨʘʙʘʭʩʢʦʝ ʧʣʘʪʦ). ɺ ʵʪʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʬʠʩʪʘʰʢʘ ʪʫʧʦʣʠʩʪʥʘʷ (Pistacia mutica Fisch. & C. A. Mey), ʛʨʫʰʘ 

ʠʚʦʣʠʩʪʥʘʷ (Pyrus salicifolia Pall.), ʙʦʷʨʳʰʥʠʢ (Crataegus L.), ʪʦʧʦʣʴ ʝʚʬʨʘʪʩʢʠʡ (Populus 
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euphratica Olivier), ʚʷʟ (Ulmus L.), ʣʦʭ (Elragnus L.), ʩʦʩʥʘ (Pinus L.), ʤʦʞʞʝʚʝʣʴʥʠʢ 

(Juniperus L.), h ʠʧʦʚʥʠʢ (Rosa L.), ʠʥʞʠʨ (Ficus carica L.), ʛʨʘʥʘʪ (Punica granatum L.), 

ʩʢʫʤʧʠʷ (Cotinus coggygria Scop.), ʞʠʤʦʣʦʩʪʴ (Lonicera L.) ʠ ʜʨ. ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ɻʦʨʥʳʝ ʣʝʩʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʚʳʩʦʪʝ ʩ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ 800ï2200 ʤ ʥʘ 

ʫʤʝʨʝʥʥʦïʚʣʘʞʥʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʃʝʩʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʝʩʘ ʥʠʟʢʦʛʦʨʠʡ 

(800ï1200 ʤ), ʩʨʝʜʥʝʛʦʨʠʡ (1000ï1700 ʤ) ʠ ʚʳʩʦʢʦʛʦʨʠʡ (1800ï2200 ʤ). ɺ ʜʘʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʫʢ (Fagus L.), ʜʫʙ (Quercus L.) ʠ ʛʨʘʙʦʚʳʝ ʣʝʩʘ (Carpinus L.), 

ʙʫʢʦʚʦïʜʫʙʦʚʦïʛʨʘʙʦʚʳʭ, ʙʫʢʦʚʦïʛʨʘʙʦʚʳʭ ʠ ʜʫʙʦʚʦïʛʨʘʙʦʚʳʭ ʣʝʩʘʭ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪʩʷ ʢʣʝʥ (Acer L.), ʣʝʱʠʥʘ ʜʨʝʚʦʚʠʜʥʘʷ (Corylus colurna L.), ʪʠʩʩ (Taxus L.), ʣʠʧʘ (Tilia 

L.), ʢʘʰʪʘʥ (Castanea L.) ʠ ʜʨ. ʚʠʜʳ ʜʝʨʝʚʴʝʚ [16]. 

ʊʫʛʘʡʥʳʝ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʣʘʥʜʰʘʬʪʘʭ ʫʤʝʨʝʥʥʦïʚʣʘʞʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʨʘʚʥʠʥ. ɺʩʪʨʝʯʘʶʪʩʷ: ʪʘʤʘʨʠʢʩ (Tamarix L.), ʜʝʨʞʠ-ʜʝʨʝʚʦ ʢʦʣʶʯʝʝ (Paliurus spina-christi 

Mill.), ʝʞʝʚʠʢʘ (Rubus L.), ʚʠʥʦʛʨʘʜ (Vitis sylvestris C. C. Gmel.), ʙʘʨʙʘʨʠʩ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Berberis vulgaris L.).  

ɼʝʥʜʨʦʬʣʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʢʫʩʪʘʨʥʠʢʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʛʨʫʧʧʘʭ ð ɻ ʪʦ 

ʜʫʙ (Quercus L.), ʚʷʟ (Ulmus L.), ʬʠʩʪʘʰʢʘ ʪʫʧʦʣʠʩʪʥʘʷ (Pistacia mutica Fisch. & C. A. Mey), 

ʪʦʧʦʣʴ (Populus L.), ʠʚʘ (Salix L.), ʰʝʣʢʦʚʠʮʘ (Morus L.) [5, 16].  

ʃʝʩʘ ɻʠʨʢʘʥʩʢʦʛʦ ʪʠʧʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʫʤʝʨʝʥʥʦïʚʣʘʞʥʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

ɼʝʥʜʨʦʣʦʛʠʷ ɻʠʨʢʘʥʩʢʦʛʦ ʪʠʧʘ ʣʘʥʜʰʘʬʪʦʚ ʥʠʟʢʦ ʠ ʩʨʝʜʥʝʛʦʨʠʡ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ 

ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʙʫʢʘ (Fagus L.), ʜʫʙʘ (Quercus L.), ʜʟʝʣʴʢʚ r(Zelkova L.), ʞʝʣʝʟʥʦʛʦ 

ʜʝʨʝʚʘ (Parrotia persica (DC.) C. A. Mey) ʠ ʢʫʩʪʘʨʥʠʢʦʚ [16ï17]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʧʨʝʜʝʣʝʥʳ 749 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 96 ʩʝʤʝʡʩʪʚʫ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦ ʩʣʝʜʫʶʱʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 

ʝʜʠʥʠʮʘʤ [4]. 

ʆʪʜʝʣ Lycopodiophyta (ʇʣʘʫʥʦʚʠʜʥʳʝ) ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 1 ʢʣʘʩʩʦʤ ð Lycopodiopsida 

(ʇʣʘʫʥʦʚʳʝ), 1 ʩʝʤʝʡʩʪʚʦʤ Huperziaceae (ɹʘʨʘʥʮʦʚʳʝ) ʠ 1 ʚʠʜʦʤ (Huperzia selago (L.) Bernh. 

ex Schrank & Mart.).  

ʆʪʜʝʣ Equisetophyta (ʍʚʦʱʝʚʠʜʥʳʝ) ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 1 ʢʣʘʩʩʦʤ Equisetopsida 

(ʍʚʦʱʦʚʳʝ), 1 ʩʝʤʝʡʩʪʚʦʤ Equisetales (ʍʚʦʱʦʚʳʝ) ʠ 1 ʚʠʜʦʤ Equisetum telmateia Ehrh. 

ʆʪʜʝʣ Polypodiophyta (ʇʘʧʦʨʦʪʥʠʢʦʚʠʜʥʳʝ) ʧʨʝʜʩʪʘʚʣʝʥ 1 ʢʣʘʩʩʦʤ ð Polypodiopsida 

(ʄʥʦʛʦʥʦʞʢʦʚʳʝ) ʠ 19 ʚʠʜʘʤʠ.  

ʉʝʤʝʡʩʪʚʦ Pteridaseae (ʇʪʝʨʠʩʦʚʳʝ) ð 1 ʨʦʜ, 1 ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Thelypteridaceae (ʊʝʣʠʧʪʝʨʠʩʦʚʳʝ) ð 1 ʨʦʜ, 1 ʚʠʜ.  

ʉʝʤʝʡʩʪʚʦ Dryopteridaceae (ʑʠʪʦʚʥʠʢʦʚʳʝ) ð 2 ʨʦʜʘ, 9 ʚʠʜʦʚ. 

ʉʝʤʝʡʩʪʚʦ Aspleniaceae (ʂʦʩʪʝʥʮʦʚʳʝ) ð 3 ʨʦʜʘ, 8 ʚʠʜʦʚ. 

ʉʝʤʝʡʩʪʚʦ Woodsiaceae (ɺʫʜʩʠʝʚʳʝ) ð 4 ʨʦʜʘ, 7 ʚʠʜʦʚ. 

ʉʝʤʝʡʩʪʚʦ Onocleaceae (ʆʥʦʢʣʝʝʚʳʝ) ð 1 ʨʦʜ, 1 ʚʠʜ, ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Polypodiaceae (ʄʥʦʛʦʥʦʞʢʦʚʳʝ) ð 1 ʨʦʜ, 2 ʚʠʜ. 

ʉʨʝʜʠ ʦʪʤʝʯʝʥʥʳʭ ʩʝʤʝʡʩʪʚ Aspleniaceae (ʂʦʩʪʝʥʮʦʚʳʝ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʤ 

ʷʚʣʷʶʪʩʷ ʨʦʜ Asplenium (6 ʚʠʜʦʚ) ʠ ʨʦʜ Polystichum (6 ʚʠʜʦʚ), ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Dryopteridaceae (ʱʠʪʦʚʥʠʢʦʚʳʝ). 

ʆʪʜʝʣ Pinophyta (ɻʦʣʦʩʝʤʝʥʥʳʝ) ʧʨʝʜʩʪʘʚʣʝʥ 1 ʢʣʘʩʩʦʤ Pinopsida (ʍʚʦʡʥʳʝ), 3 

ʩʝʤʝʡʩʪʚʘʤʠ Cupressales (ʂʠʧʘʨʠʩʦʚʳʝ), Taxaceae (ʊʠʩʦʚʳʝ), Pinaceae (ʉʦʩʥʦʚʳʝ), 3 ʨʦʜʘʤʠ 

(Taxus L.; Pinus L.; Juniperus L.) ʠ 6 ʚʠʜʘʤʠ (Taxus baccata L., Pinus eldarica Medw., P. 

kochiana Klotzsch ex K. Koch, Juniperus foetidissima Willd., Juniperus polycarpos K. Koch, 

Juniperus sabina L.). 
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ʆʪʜʝʣ Magnoliophyta (ʄʘʛʥʦʣʠʦʬʠʪʳ) ʩʦʩʪʦʠʪ ʠ ʠʟ ʢʣʘʩʩʦʚ Liliopsida (ʆʜʥʦʜʦʣʴʥʳʝ) ʠ 

Magnoliopsida (ɼʚʫʜʦʣʴʥʳʝ).  

ʂʣʘʩʩ Liliopsida (ʆʜʥʦʜʦʣʴʥʳʝ). ɼʘʥʥʳʡ ʢʣʘʩʩ ʚʦ ʬʣʦʨʝ ʩʪʨʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥ 

1000 ʚʠʜʘʤʠ, 12 ʨʦʜʘʤʠ, 34 ʩʝʤʝʡʩʪʚʘʤʠ. ʉʨʝʜʠ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʦʜʦʚ ʠ ʚʠʜʦʚ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: Asparagaceae (41/91), Orchidaceae (17/36), Cyperaceae (2/33), Apiaceae 

(15/30), Poaceae (11/24). ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʘʭ: Alismataceae (ʏʘʩʪʫʭʦʚʳʝ) ð 

Alisma plantago-aquatica L., Sagittaria trifolia L., Aquifoliaceae (ʇʘʜʫʙʦʚʳʝ) ð Ilex hyrcana 

Pojark., Araliaceae (ɸʨʘʣʠʝʚʳʝ) ð Hedera caucasigena Pojark., H. pastuchovii Woronow, Danae 

(ɼʘʥʘʷ) ð Danae racemosa (L.) Moench, Dioscoreaceae (ɼʠʦʩʢʦʨʝʡʥʳʝ) ð Tamus communis L., 

Iridaceae (ʀʨʠʩʦʚʳʝ) ð Crocus speciosus M. Bieb., Gladiolus imbricatus L., Lemnaceae 

(ʈʷʩʢʦʚʳʝ) ð Lemna minor L., Liliaceae (ʃʠʣʝʡʥʳʝ) ð Gagea chanae Grossh., Lilium ledebourii 

(Baker) Boiss., Melanthiaceae (ʄʝʣʘʥʪʠʝʚʳʝ) ð Ligustrum vulgare L., Paris incompleta M. 

Bieb., Woodsiaceae (ɺʫʜʩʠʝʚʳʝ) ð Matteuccia struthiopteris (L.) Tod., Polypodiaceae 

(ʄʥʦʛʦʥʦʞʢʦʚʳʝ) ð Polypodium vulgare L., P. vulgare ssp. issaevii Askerov & A. Bobrov, 

Smilacaceae (ʉʘʩʩʘʧʘʨʠʣʠʝʚʳʝ) ð Smilax excelsa L. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʢʣʘʩʩ Magnoliophyta (ʄʘʛʥʦʣʠʦʬʠʪʳ) ð ʦʢʦʣʦ 3400 

ʚʠʜʦʚ, 49 ʨʦʜʦʚ ʠ 112 ʩʝʤʝʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ̫ ʚʣʷʶʪʩʷ: Rosaceae (19/126), 

Lamiaceae (23/47), Fabaceae (10/32), Ranunculaceae (9/18), Boraginaceae (8/15). 

ɼʚʫʜʦʣʴʥʘʷ ʬʣʦʨʘ ʣʝʩʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʤʘʣʦ ʧʦʜʚʝʨʞʝʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

ʕʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ: Crataegus (30 ʚʠʜʦʚ), Pyrus (21 ʚʠʜʘ), Malus (8 ʚʠʜʦʚ), Prunus (8 

ʚʠʜʦʚ), Cerasus (7 ʚʠʜʦʚ), Scrophularia (7 ʚʠʜʦʚ), Rubus (6 ʚʠʜʦʚ), Lathyrus (10 ʚʠʜʦʚ), 

Oxytropis (8 ʚʠʜʦʚ), Violaceae (8 ʚʠʜʦʚ), Euphorbiaceae (7 ʚʠʜʦʚ) ʠ Ulmus (6 ʚʠʜʦʚ). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʜʘʥʥʳʭ, ʩʨʝʜʠ ʜʚʫʜʦʣʴʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʜʝʣʷʶʪʩʷ: 

Rosaceae (19/126) ʠ Labiatae (23/47). ɺʝʜʫʱʠʤʠ ʨʦʜʘʤʠ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ 30 ʚʠʜʦʚ ʨʦʜʘ 

Crataegus (Rosaceae), 21 ʚʠʜʦʚ Pyrus (Rosaceae) ʠ 10 ʚʠʜʦʚ Lathyrus (Fabaceae). 

ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚ ʜʚʫʜʦʣʴʥʳʭ ʢʣʘʩʩʘ ʬʣʦʨʳ 

ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʶʪʩʷ: Balsaminaceae (Impatiens noli-tangere L.), 

Buxaceae (Buxus colchica Pojark., B. hyrcana Pojark.), Cannabaceae (Humulus lupulus L.), 

Caryophyllaceae (Dianthus calocephalus Boiss.), Cistaceae (Helianthemum grandiflorum (Scop.) 

DC.), Dipsacaceae (Scabiosa amoena J. Jacq., S. persica Boiss.), Ebenaceae (Diospyros lotus L.), 

Elaeagnaceae (Elaeagnus angustifolia L., Hippophae rhamnoides L.), Hypericaceae (Hypericum 

androsaemum L.), Hamamelidaceae (Parrotia persica (DC.) C. A. Mey), Onagraceae (2 ʚʠʜʘ, 

Circaea alpina L., C. lutetiana L.), Ophioglossaceae (Ophioglossum vulgatum L.), Osmundaceae 

(Osmunda regalis L.), Oxalidaceae (Oxalis corniculata L.), Paeoniaceae (Paulownia tomentosa 

(Thunb.) Steud.), Platanaceae (Platanus orientalis L.), Punicaceae (Punica granatum L.), Ericaceae 

(Orthilia secunda (L.) House), Rutaceae (Dictamnus caucasicus (Fisch. & C. A. Mey) Grossh.), 

Salicaceae (Salix alba L., S. pentandroides A. K. Skvortsov, nom. inval.), Saxifragaceae 

(Chrysosplenium alternifolium L., Lathraea squamaria L.), Solanaceae (Atropa caucasica Kreyer, 

Alkekengi officinarum Moench), Staphyleaceae (Staphylea colchica Steven), Tamaricaceae 

(Tamarix smyrnensis Bunge), Vitaceae (Vitis sylvestris C. C. Gmel.). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʣʘʩʩʝ Liliopsida (ʃʠʣʠʝʚʳʝ) ʢ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 12 ʩʝʤʝʡʩʪʚ, ʚ ʢʣʘʩʩʝ Magnoliopsida (ɼʚʫʜʦʣʴʥʳʝ) ð 24 ʩʝʤʝʡʩʪʚʘ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʦ ð ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Betulaceae (Corylus 

colurna L., Betula pendula Roth, B. litwinowii Doluch., B. raddeana Trautv.), ʩʝʤʝʡʩʪʚʘ 

Aceraceae (Acer trautvetteri Medw.), ʢʫʩʪʘʨʥʠʢʠ ʠ ʢʫʩʪʘʨʥʠʯʢʠ ʩʝʤʝʡʩʪʚʘ Rosaceae (Sorbus 

boissieri C. K. Schneid., Pyrus aucuparia (L.) Gaertn.*), ʩʝʤʝʡʩʪʚʘ Thymelaeaceae (Daphne 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ7. 2020 

https://doi.org/10.33619/2414-2948/56 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 

 79 

axilliflora (Keissl.) Pobed., D. caucasica Pall., D. glomerata Lam., D. transcaucasica Pobed., D. 

mezereum L., D. mucronata Royle), Ericaceae (Vaccinium arctostaphylos L., V. myrtillus L., V. 

vitis-idaea L., Rhododendron luteum Sweet, R. caucasicum Pall., R. ponticum L). 
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ɺʃʀʗʅʀɽ ʉʈʆʂɸ ʇʆʉɽɺɸ, ʅʆʈʄ ʀ ʋɼʆɹʈɽʅʀʁ ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ 

ʇʆʂɸɿɸʊɽʃʀ ɻʈɽʏʀʍʀ, ʅɸ ʆʈʆʐɸɽʄʓʍ ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ ʇʆʏɺɸʍ 

 

Éɻʘʩʘʥʟʘʜʝ ʐ. ʈ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

INFLUENCE OF SOWING TIME, NORMS AND FERTILIZERS ON STRUCTURAL 

INDICATORS OF BUCKWHEAT ON IRRIGATED GRAY-BROWN SOILS 

 

ÉGasanzadeh Sh., Azerbaijan Institute of Plant Protection and Technical Culture, 

Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʋʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʝ ʛʨʝʯʠʭʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʛʨʝʯʠʭʠ 10ï15 ʘʧʨʝʣʷ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʩʝʚʘʤ 1ï5 ʠ 20ï25 ʘʧʨʝʣʷ, ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʘ ʮʚʝʪʢʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʠ ʤʘʩʩʳ ʟʝʨʝʥ ʚ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ. 

 

Abstract. Given the importance of buckwheat in terms of food safety, determining the timing 

of sowing, fertilizer application rates to increase productivity and crop quality is one of the 

important urgent problems. Studies have shown that when sowing buckwheat on April 10ï15 for all 

options relative to crops on April 1ï5 and 20ï25, significantly higher indicators of the number of 

flowers per plant, the mass of 1000 grains, and the mass of grains in one plant are observed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʛʨʝʯʠʭʘ, ʩʨʦʢʠ ʧʦʩʝʚʦʚ, ʥʦʨʤʘ 

ʧʦʩʝʚʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

Keywords: irrigated gray-brown soils, buckwheat, sowing time, sowing rate, organic and 

mineral fertilizers, structural indicators. 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʨʝʯʠʭʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 300 ʪʳʩ ʪ ʚ ʛʦʜ. ʉʨʝʜʠ 

ʨʝʛʠʦʥʦʚ ʈʌ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʨʝʯʠʭʠ ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʟʘʥʠʤʘʷ ʚʝʜʫʱʝʝ 

ʤʝʩʪʦ ʚ 2013ï2014 ʛʛ., ʧʨʦʠʟʚʦʜʠʣ 181,8 ʪʳʩ ʪ ʠʣʠ 46% ʦʪ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʩʪʨʘʥʳ, ʘ 

ʎʝʥʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʨʘʡʦʥ ʧʨʦʠʟʚʝʣ 106,9 ʪʳʩ ʪ ʠʣʠ 27% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʧʦ ʩʪʨʘʥʝ. 

ɺ 2013 ʛ. ʚ ʈʌ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 833,4 ʪʳʩ ʪ ʛʨʝʯʠʭʠ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʨʝʟʢʦʤʫ ʧʘʜʝʥʠʶ ʮʝʥʳ 

ʥʘ ʧʨʦʜʫʢʮʠʶ [1]. 

ʇʦ ʜʘʥʥʳʤ ɿ. ʀ. ɻʣʘʟʦʚʦʡ [2] ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʨʷʜʘʤ ʧʦʜ 

ʧʦʩʝʚʳ ʛʨʝʯʠʭʠ ʚ ʥʦʨʤʝ (NPK)19, ʨʦʩʪ ʩʦʨʪʘ ʨʘʩʪʝʥʠʷ çʊʝʤʧè ʩʦʩʪʘʚʠʣ 79 ʩʤ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 3,50 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ 26,9 ʛ, ʫʨʦʞʘʡʥʦʩʪʴ ð 15,1 ʮ/ʛʘ. ʅʘ ʢʦʥʪʨʦʣʝ ʙ/ʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 67 ʩʤ, 2,64 ʛ, 26,2 ʛ ʠ 12,9 ʮ/ʛʘ. ʅʘʠʚʳʩʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʩʦʨʪʝ ʛʨʝʯʠʭʠ çɼʠʢʫʣè, ʛʜʝ ʚ ʚʘʨʠʘʥʪʝ (NPK)19 ʨʦʩʪ ʨʘʩʪʝʥʠʷ 
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ʩʦʩʪʘʚʠʣ 92 ʩʤ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 4,51 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ 27,6 ʛ, ʫʨʦʞʘʡʥʦʩʪʴ 

19,1 ʮ/ʛʘ, ʘ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 80 ʩʤ, 3,28 ʛ, 0,80 ʛ, 

26,3 ʛ ʠ 16,6 ʮ/ʛʘ. 

ʇʦ ʜʘʥʥʳʤ ʗ. ɺ. ɹʘʩʦʚʘ [3] ʧʦ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʩʦʣʦʤʘ 5 ʪ/ʛʘ + ʩʠʜʝʨʘʪʳ 6ï8 

ʪ/ʛʘ + (NPK)48) ʚʳʭʦʜ ʟʝʨʥʘ ʛʨʝʯʠʭʠ ʩʦʩʪʘʚʠʣ 19,4ï20,2 ʮ/ʛʘ. ʉʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ 

ʵʪʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʚʦʟʨʦʩʣʠ, ʩʦʩʪʘʚʣʷʷ: ʨʦʩʪ ð 20 ʩʤ ʠʣʠ 23,0%, ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʧʝʩʪʢʦʚ 8,3 ʰʪ., ʠʣʠ 55%, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ 9,0 ʰʪ. ʠʣʠ 47,3%, ʤʘʩʩʘ 

ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ 0,33 ʛ ʠʣʠ 39,2%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʛʨʝʯʠʭʠ ʚ ʨʝʛʠʦʥʝ 

ʠʤʝʝʪ ʦʛʨʦʤʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʜʝʣʳʚʘʥʠʝ ʛʨʝʯʠʭʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʋʤʝʥʴʰʝʥʠʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʪ 14 ʤʣʥ ʪ ʜʦ 1,5 ʤʣʥ ʪ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʣʠʯʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʯʚʝ. ʊʘʢ, ʜʝʬʠʮʠʪ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʠʣʘ 54 ʢʛ/ʛʘ ʬʦʩʬʦʨʘ 38 ʢʛ/ʛʘ ʢʘʣʠʷ. ɺ ʆʨʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ ʠ ʩʦʨʥʷʢʘʤʠ ʚ 5ï6 ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿ. ʄ. ʍʘʝʨʪʜʠʥʦʚʦʡ ʥʘ ʋʨʘʣʝ [4] ʩ ʛʨʝʯʠʭʦʡ ʩʦʨʪʦʤ 

çʉʘʫʣʳʢè ʚ ʫʧʣʦʪʥʝʥʥʳʭ ʧʦʩʝʚʘʭ ʚ 15 ʩʤ ʨʷʜʘʭ ʥʘ ʛʣʫʙʠʥʝ 5ï6 ʩʤ (ʩ 30 ʤʘʷ ʧʦ 2 ʠʶʥʷ), 

ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 11,4 ʮ/ʛʘ, ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ 4 ʤʣʥ ʰʪ. ʟʝʨʥʘ. ɺʳʭʦʜ ʧʦ 

ʚʩʝʤʫ ʧʦʣʶ ʩʦʩʪʘʚʠʣ 78%, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 1 ʤ2 ð 233 h ʪ., ʤʘʩʩʘ 

ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ð 0,67 ʛ., ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ð 24,8 ʰʪ., ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ð 27,0 ʛ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʚʣʠʷʥʠʶ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʨʝʯʠʭʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʧʝʩʪʢʦʚ ʚ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʜʣʷ ʩʦʨʪʘ ʛʨʝʯʠʭʠ çɼʝʤʝʪʨʘè ʩʦʩʪʘʚʠʣʘ 34,1 

ʪʳʩ ʤ2/ʛʘ, ʩʦʨʪʘ çʂʘʟʘʥʩʢʘʷè ð 31,0 ʪʳʩ ʤ2/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʚʦʟʜʫʰʥʦïʩʫʭʘʷ ʤʘʩʩʘ ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ ʧʦʩʝʚʝ 3,0 ʤʣʥ ʟʝʨʥʘ ʫ çɼʝʤʝʪʨʘè ð 7,74 ʪ/ʛa, ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-

85è ð 6,81 ʪ/ʛa, çʂʘʟʘʥʩʢʘʷè ð 6,90 ʪ/ʛa. ɺ ʰʠʨʦʢʠʭ ʧʦʩʝʚʘʭ (45 ʩʤ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʧʣʦʪʥʝʥʥʳʤ ʧʦʩʝʚʘʤ, ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʥʘ 10ï12% [5].  

ʅʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʦʩʝʚʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʝʯʠʭʠ. ʊʘʢ, 

ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʧʦʩʝʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʫ 

ʩʦʨʪʘ ʛʨʝʯʠʭʠ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è ʩʦʩʪʘʚʠʣʘ 2,5ï3,0 h ʪ., ʫ ʩʦʨʪʘ çʂʘʟʘʥʩʢʘʷè ð 2,6ï2,9 ʰʪ., 

çɼʝʤʝʪʨʘè ð 2,6ï2,8 h ʪ., ʧʫʯʦʢ ʣʝʧʝʩʪʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣ ð 6,3ï11,1; 6,7ï11,6; 

6,5ï11,6 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʩʝʤ̫ʥ ð 24,5ï45,7; 25,2ï47,2; 28,3ï47,2 ʰʪ, ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ 0,80ï0,97; 0,88ï1,04; 1,02ï1,33 ʛ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʰʠʨʦʢʠʭ ʧʦʩʝʚʘʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʣʦʰʥʦʤʫ ʧʦʩʝʚʫ ʦʢʘʟʘʣʠʩʴ 10-15% ʚʳʰʝ [5].  

ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʚ ʨʘʩʰʠʨʝʥʥʳʭ ʧʦʩʝʚʘʭ ʛʨʝʯʠʭʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʨʪ çɼʝʤʝʪʨʘè ð 

584ï598 ʛ/ʣ, ʘ ʚ ʩʧʣʦʰʥʳʭ ʧʦʩʝʚʘʭ ð 546ï569 ʛ/ʣ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʫ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʛʨʝʯʠʭʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫ ʩʦʨʪʘ ʛʨʝʯʠʭʠ çɼʝʤʝʪʨʘè ʚ ʰʠʨʦʢʠʭ ʤʝʞʨʷʜʦʚʳʭ 

ʧʦʩʝʚʘʭ (45 ʩʤ) ʧʨʠ 2,5 ʤʣʥ h ʪ. ʧʦʩʝʚʝ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ ð 226%, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʪ 

ʧʨʦʜʫʢʮʠʠ ð 1,83 ʪʳʩ ʨʫʙ. [5]. 

ʗ. ɸ. ʉʦʨʦʢʠʥʦʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʯʝʨʥʦʟʝʤʦʚ ʈʦʩʩʠʠ ʠʩʩʣʝʜʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʛʨʝʯʠʭʫ. ɺʳʷʚʣʝʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʛʨʝʯʠʭʠ ʧʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ (NPK)60+ZnSO4 2,07ï
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2,23 ʪ/ʛa, ʤʘʩʩʘ 1000 ʩʝʤʷʥ ð 35,7 ʛ, ʘ ʥʘ ʢʦʥʪʨʦʣʝ (NPK)60 1,57ï1,84 ʪ/ʛa ʠ 30,7 ʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6]. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʷʥʜʞʘïɻʘʟʘʭʩʢʠʡ ʤʘʩʩʠʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʦʙʣʘʩʪʝʡ ʚ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɿʥʘʯʝʥʠʝ ʛʨʝʯʠʭʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʥʦʨʤ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016ï2018 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʷʥʜʞʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʅʀʎ ʄʉʍ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ, ʥʘ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ 

ʧʦʜ ʧʦʩʝʚʦʤ ʛʨʝʯʠʭʠ ʩʦʨʪʘ çʂʨʫʧʠʥʢʘè. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 3-ʭ ʬʘʢʪʦʨʥʦʡ ʩʭʝʤʝ (3Ĭ3Ĭ5) ʥʘ ʧʣʦʱʘʜʠ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʧʦʜ ʭʣʦʧʯʘʪʥʠʢ: ʌʘʢʪʦʨ A ð ʩʨʦʢʠ ʧʦʩʝʚʦʚ: 1) 1ï5 ʘʧʨʝʣʷ; 2) 10ï15 ʘʧʨʝʣʷ; 3) 20ï25 ʘʧʨʝʣʷ. 

ʌʘʢʪʦʨ B ð ʥʦʨʤʘ ʧʦʩʝʚʘ: 1) 2,0 ʤʣʥ h ʪ. ʩʝʤʷʥ ʥʘ ʛʘ; 2) 2,5 ʤʣʥ h ʪ. ʩʝʤʷʥ ʥʘ ʛʘ; 

3) 3,0 ʤʣʥ hʪ. ʩʝʤʷʥ ʥʘ ʛʘ. 

ʌʘʢʪʦʨ C ð ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ: 1) ʂʦʥʪʨʦʣʴ ʙ/ʫ; 2) ʅʘʚʦʟ 10 ʪ/ʛʘ (ʌʦʥ); 

3) ʌʦʥ+N30P30K0; 4) ʌʦʥ+N60P60K30; 5) ʌʦʥ+N90P90K60.  

ʇʣʦʱʘʜʴ ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ʧʦ ʚʘʨʠʘʥʪʘʤ 18,0 ʤ2 (10 ʤ Ĭ 1,80 ʤ), ʤʝʞʜʫʨʷʜʴʝ 45 

ʩʤ, ʚ 3-ʭ ʚʘʨʠʘʥʪʘʭ.  

ʇʨʠʤʝʥʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ: 34,7% ʘʟʦʪ-ʘʤʤʠʘʯʥʳʡ ʥʠʪʨʘʪ, 18,7% ʬʦʩʬʦʨ 

ð ʦʙʳʯʥʳʡ ʩʫʧʝʨʬʦʩʬʘʪ ʠ ʩʫʣʴʬʘʪ ʢʘʣʠʷ 46%, ʥʘʚʦʟ (ʘʟʦʪ 0,5%, ʬʦʩʬʦʨ 0,25%, ʢʘʣʠʡ 0,6%).  

ʅʘʚʦʟ 100%, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ 60% ʚʥʦʩʠʣʦʩʴ ʦʩʝʥʴʶ ʚ ʧʦʜʧʘʭʦʪʥʳʡ ʩʣʦʡ, 40% ʬʦʩʬʦʨʘ 

ʠ ʢʘʣʠʷ ð ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ ʤʝʞʜʫ ʨʷʜʘʤʠ, ʘ ʘʟʦʪ ð ʦʜʠʥ ʨʘʟ ʚʦ ʚʨʝʤʷ ʚʩʭʦʜʦʚ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

25 ʨʘʩʪʝʥʠʷʭ, ʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ð ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ 

ʅʘ ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʧʳʪʘʭ ʥʘʜ ʛʨʝʯʠʭʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ 

ʧʦʩʝʚʦʚ, ʥʦʨʤ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʝʯʠʭʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʨʦʢʠ ʧʦʩʝʚʦʚ, ʥʦʨʤ rʠ ʫʜʦʙʨʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 

ʨʘʩʪʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, ʤʘʩʩʫ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 1 ʠ 2. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 1 ʠ 2, ʧʨʦʚʝʜʝʥʥʳʡ ʩʝʚ 1ï5 ʘʧʨʝʣʷ ʚ 

ʥʦʨʤʝ 2,0 ʤʣʥ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʢʦʥʪʨʦʣʴ ʙ/ʫ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ ð 8,8ï

9,8 ʰʪ., ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 111,4ï117,1 hʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 

2,37ï2,55 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 21,3ï21,8 ʛ.  

ʇʨʠ ʥʦʨʤʝ 2,5 ʤʣʥ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ ð 7,8ï8,7 ʰʪ., 

ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 95,7ï98,6 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 1,91ï2,03 

ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 20,0ï20,6 ʛ.  

ʇʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ 3,0 ʤʣʥ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ ð 5,3-6,3 ʰʪ., 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 71,4ï74,3 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 1,33ï

1,89 ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 18,6ï19,2 ʛ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ 10 ʪ/ʛʘ (ʬʦʥ) ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʠ ʠ ʧʨʠ ʧʦʩʝʚʝ 2,0 ʤʣʥ/ʛʘ. ʂʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ 

ʩʦʩʪʘʚʠʣʦ ð 9,5ï10,5 ʰʪ., ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 130,4ï133,0 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 2,87ï3,01 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 22,1ï22,6 ʛ.  
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ʊʘʙʣʠʮʘ 1. 

ɺʃʀʗʅʀɽ ʉʈʆʂɸ ʇʆʉɽɺɸ, ʅʆʈʄ ʀ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɻʈɽʏʂʀ (2017) 

 

 

ʊʘʙʣʠʮʘ 2. 

ɺʃʀʗʅʀɽ ʉʈʆʂɸ ʇʆʉɽɺɸ, ʅʆʈʄ ʀ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɻʈɽʏʂʀ (2018) 
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ʅʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ) 9,5 8,5 5,7 130,0 110,0 78,6 2,87 2,28 1,55 22,1 20,7 19,7 

ʌʦʥ+N30P30K0 10,0 9,1 6,3 143,0 121,4 85,7 3,31 2,65 1,76 23,2 21,8 20,5 

ʌʦʥ+N60P60K30 12,0 10,7 7,4 173,0 148,0 103,8 4,24 3,52 2,34 24,5 23,7 21,7 

ʌʦʥ+N90P90K60 11,1 10,0 6,8 153,0 133,0 97,1 3,64 3,01 2,14 23,8 22,6 22,0 

1
0ï
1
5
 
ʘ
ʧ
ʨ
ʝ
ʣ
ʴ

 ʂʦʥʪʨʦʣʴ ʙ/ʫ  9,6 8,4 6,0 104,3 98,6 74,3 2,50 2,03 1,40 21,8 20,6 18,8 
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ʨʘʩʪʝʥʠʠ, ʰʪ. 

ʂʦʣ-ʚʦ ʟʝʨʝʥ ʚ 1 
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ʂʦʥʪʨʦʣʴ ʙ/ʫ  9,8 8,7 6,3 117,1 98,6 74,3 2,55 2,03 1,89 21,8 20,6 19,2 

ʅʘʚʦʟ 10 ʪ/ʛa 

(ʌʦʥ) 

10,5 9,4 6,6 133,0 115,7 81,4 3,01 2,48 1,64 22,6 21,5 20,2 

ʌʦʥ+N30P30K0 11,2 10,2 7,0 144,8 125,7 90,0 3,43 2,84 1,92 23,8 22,6 21,3 

ʌʦʥ+N60P60K30 12,4 11,5 8,8 174,3 158,6 110,0 4,46 3,85 2,60 25,6 24,3 23,6 

ʌʦʥ+N90P90K60 12,0 11,0 7,5 158,6 137,1 103,0 3,84 3,18 2,32 24,2 23,2 22,5 
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ʂʦʥʪʨʦʣʴ ʙ/ʫ  10,8 9,8 6,8 11,4 101,4 77,1 2,68 2,19 1,53 22,1 21,6 19,8 

ʅʘʚʦʟ 10 ʪ/ʛa 

(ʌʦʥ) 

11,5 10,4 7,2 124,3 118,6 85,7 3,10 2,70 1,80 23,0 22,8 21,2 

ʌʦʥ+N30P30K0 12,2 11,4 7,8 151,4 128,6 97,1 3,66 3,01 2,12 24,7 23,3 21,8 

ʌʦʥ+N60P60K30 14,6 12,7 9,6 180,1 160,7 113,0 4,62 4,14 2,78 27,4 26,1 23,6 
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ʂʦʥʪʨʦʣʴ ʙ/ʫ 8,8 8,0 5,6 111,4 93,0 71,4 2,37 1,80 1,34 21,3 19,3 18,8 

ʅʘʚʦʟ 10 ʪ/ʛa 

(ʌʦʥ) 

9,5 8,4 6,0 124,3 102,8 78,6 2,74 2,14 1,50 22,0 20,8 19,1 

ʌʦʥ+N30P30K0 10,2 9,2 6,5 140,0 115,7 85,7 3,15 2,50 1,74 22,5 21,6 20,3 

ʌʦʥ+N60P60K30 11,8 11,0 7,4 168,6 150,0 105,1 4,23 3,42 2,29 25,1 22,8 21,8 

ʌʦʥ+N90P90K60 10,8 10,6 6,8 152,8 131,4 95,7 3,64 2,84 2,02 23,8 21,6 21,1 
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ʇʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ ʚ ʥʦʨʤʝ 2,5 ʤʣʥ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ ð 

8,5ï9,4 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 110,0ï115,7 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ð 2,28ï2,48 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 20,7-21,5 ʛ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʚ ʥʦʨʤʝ 3,0 ʤʣʥ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ 

ʩʦʩʪʘʚʠʣʦ 5,7ï6,6 ʰʪ., ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 78,6ï81,4 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ð 1,55ï1,64 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 19,7ï20,2 ʛ.  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʥʘʚʦʟʦʤ, ʚ ʚʘʨʠʘʥʪʝ ʢʦʥʪʨʦʣʴ ʠ ʥʘʚʦʟ 10 ʪ/ʛʘ, ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʝʯʠʭʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʣʠ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ+N30P30K60 ʩ ʥʦʨʤʦʡ ʧʦʩʝʚʘ 2,0 ʤʣʥ/ʛʘ ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 10,0ï11,2 ʰʪ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 143,0ï144,8 ʰʪ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 3,31ï3,43 ʛ ʠ ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ð 23,2ï23,8 ʛ.  

ɺ ʚʘʨʠʘʥʪʝ ʧʨʠ ʥʦʨʤʝ ʩʝʚʘ 2,5 ʤʣʥ/ʛa ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 9,1ï

10,2 ʰʪ., ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 121,4ï125,7 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

ð 2,6ï2,84 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 21,8ï22,6 ʛ. 

ʇʨʠ ʥʦʨʤʝ ʩʝʚʘ 3,0 ʤʣʥ/ʛa ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ 

ʩʦʩʪʘʚʠʣʦ 6,3-7,0 ʰʪ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 85,7ï90,0 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ 1,76ï1,92 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ 25,5ï21,3 ʛ, ʘ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʚʘʨʠʘʥʪ ʬʦʥ + N60P60K30, ʛʜʝ ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ ʩʝʤʷʥ 2,0 ʤʣʥ/ʛa ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 

1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 12,0ï12,4 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 173,0ï174,3 ʰʪ., 

ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 4,24ï4,46 ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð 24,5ï25,6 ʛ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮ 1ï2, ʚ ʧʦʩʝʚʘʭ ʦʪ 10ï15 ʘʧʨʝʣʷ ʚ ʚʘʨʠʘʥʪʝ ʢʦʥʪʨʦʣʴ, ʧʨʠ ʩʝʚʝ ʚ 

ʥʦʨʤʝ 2,0 ʤʣʥ/ʛa ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 9,6ï10,8 ʰʪ. ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʦʢʘʟʘʣʦʩʴ 104,3ï111,4 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

2,50ï2,68 ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ 21,8ï22,1 ʛ.  

ʉ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ 10 ʪ/ʛa (ʬʦʥ), ʚʦʟʨʘʩʪʘʥʠʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠʟʤʝʥʷʝʪʩʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʥʘʚʦʟʦʤ,ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʝʯʠʭʠ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʪʘʢ ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʝʨʠʦʜʝ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʥʦʨʤ ʧʦʩʝʚʘ, ʦʢʘʟʘʣʘʩʴ ʥʠʟʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ ʌʦʥ+N60P90K60.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮ 1ï2, ʧʨʦʚʝʜʝʥʠʝ ʩʝʚʘ ʛʨʝʯʠʭʠ ʚ ʩʨʦʢʠ 20ï25 ʘʧʨʝʣʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʩʝʚʘ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1 ʠ 2 ʩʨʦʢʦʤ ʧʦʩʝʚʘ, ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ, ʘ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʝʚʫ 10-

15 ʘʧʨʝʣʷ. 

 

ɺʳʚʦʜʳ 

ɺr ʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʛʨʝʯʠʭʠ 10-15 ʘʧʨʝʣʷ, ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʘʟʜʘʣʳʤ ʧʦʩʝʚʘʤ (1ï5 ʠ 20ï25 ʘʧʨʝʣʷ), ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ, ʟʝʨʝʥ ʠ ʤʘʩʩʳ 

1000 ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘ.  

 

ɺ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛa (ʬʦʥ)+N60P60K30 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʙ/ʫ: 

ïʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʦʚ 2,0 ʤʣʥ/ʛa, ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 3,2ï3,8 ʰʪ., 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 63,1-68,7 ʰʪ., ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 1,68ï1,98 ʛ ʠ 

ʤʘʩʩʘ 1000 ʟʝʨʝʥ 4,7ï5,3 ʛ;  
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ïʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ 2,5 ʤ/ʛa ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 2,9-3,2 ʰʪ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 52,4-59,3 ʰʪ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 1,78-1,83 ʛ ʠ 

ʤʘʩʩʘ 1000 ʟʝʨʝʥ 3,9-4,5 ʛ;  

ïʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ ʩʝʤʷʥ 3,0 ʤʣʥ/ʛa ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 1,8-2,8 

ʰʪ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 31,4-35,9 ʰʪ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 1,03-1,25 

ʛ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ 3,2-3,8 ʛ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ.  

 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʮ/ʛa) ʠ ʥʦʨʤʦʡ ʧʦʩʝʚʘ 2,0, 2,5 ʠ 3,0 

ʤʣʥ ʰʪ. 20-25 ʘʧʨʝʣʷ 2017 ʛ. ʩʦʩʪʘʚʠʣʘ r=+0,993Ñ0,006; r=+0,963Ñ0,031; r=+0,984Ñ0,013;  

1ï5 ʘʧʨʝʣʷ 2016 ʛ. ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴ (ʮ/ʛa) ʠ ʤʘʩʩʦʡ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ (ʛ) 

r=+0,930Ñ0,060; r=+0,957Ñ0,040; r=+0,980Ñ0,020;  

10ï15 ʘʧʨʝʣʷ 2017 ʛ. ʫʨʦʞʘʡʥʦʩʪʴʶ (ʮ/ʛa) ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (ʛ) r=+0,930Ñ0,063; 

r=+0,971Ñ0,025; r=+0,970Ñ0,030.  
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Medical University, Astrakhan, Russia, polukhina_ts@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʳʨʴʷ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ 

ʚʣʘʞʥʦʩʪʴ, ʟʦʣʘ ʦʙʱʘʷ, ʟʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ ʭʣʦʨʦʚʦʜʦʨʦʜʥʦʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ ʧʨʦʚʦʜʠʣʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʚʝʱʝʩʪʚ ʚ ʰʘʣʬʝʝ. 

 

Abstract. This article presents the results of commercial scientific indicators of steppe sage 

raw materials harvested in the Astrakhan region: humidity, total ash, ash insoluble in a 10% solution 

of hydrochloric acid and determined the quantitative content of the sum of extractive substances. 

Determination of extractives in the raw materials sage steppe performed gravimetrically. All 

received data are statistically processed. In conclusion, recommendations for the use of the highest 

quality and optimal methods for determining the content of substances in the sage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: h ʘʣʬʝʡ ʩʪʝʧʥʦʡ, ʚʣʘʞʥʦʩʪʴ, ʟʦʣʘ ʦʙʱʘʷ, ʟʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 10%-

ʥʦʤ ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ ʭʣʦʨʦʚʦʜʦʨʦʜʥʦʡ, ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ.  

 

Keywords: Salvia stepposa L., humidity, ashes the general, the ashes insoluble in 10% 

solution of acid chlorohydrogen, extractive substances. 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʜ ʐʘʣʬʝʡ ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae) ʥʘʩʯʠʪʳʚʘʝʪ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʪ 

700 ʜʦ 900 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 80 

ʚʠʜʦʚ ʢʘʢ ʜʠʢʦʨʘʩʪʫʱʠʭ, ʪʘʢ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʢ ʬʘʨʤʘʢʦʧʝʡʥʳʤ 

ʚʠʜʘʤ ʰʘʣʬʝʷ ʦʪʥʦʩʷʪʩʷ Salvia officinalis L. ð h ʘʣʬʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, Salvia sclarea L. ð

ʰʘʣʬʝʡ ʤʫʩʢʘʪʥʳʡ, Salvia aethiopis L. ð h ʘʣʬʝʡ ʵʬʠʦʧʩʢʠʡ, Salvia triloba L. ð h ʘʣʬʝʡ 

ʠʩʧʘʥʩʢʠʡ [1]. ɺ ʥʘʫʯʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʩʪʦʠ ʠ ʦʪʚʘʨʳ 

ʨʘʩʪʝʥʠʡ ʨʦʜʘ ʐʘʣʬʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ, ʬʫʥʛʠʮʠʜʥʦʛʦ, 

ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ [2ï4]. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʨʦʜʘ 

ʰʘʣʬʝʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʰʴ ʦʜʠʥ ʚʠʜ ð h ʘʣʬʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ð ʠʤʝʝʪ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʪʘʪʫʩ ʦʬʠʮʠʥʘʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ [5].  

ʐʘʣʬʝʡ ʩʪʝʧʥʦʡ ʥʝ ʷʚʣʷʝʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ ʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ). ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʳʨʴʷ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙ̡ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʩʳʨʴʝ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʝ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 2019 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ. ʉʫʰʢʫ 

ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠ ʚʦʟʜʫʰʥʦ-ʪʝʥʝʚʳʤ ʩʧʦʩʦʙʦʤ, ʚ ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʙʝʟ 

ʜʦʩʪʫʧʘ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ ʦʙʱʝʡ ʠ ʟʦʣʳ, 

ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ 10 % ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ, ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʦʪʨʘʞʝʥʥʳʤʠ ʚ ɻʌ XIII ʠʟʜ., ʆʌʉ.1.2.2.2.0013.15 çɿʦʣʘ ʦʙʱʘʷè, 

ʆʌʉ.1.5.3.0005.15 çɿʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝè. ɺʣʘʞʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠʟʫʯʘʣʠ ʩʦʛʣʘʩʥʦ ʆʌʉ.1.5.3.0007.15.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ ʧʨʦʚʦʜʠʣʠ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ: ʥʘʚʝʩʢʫ ʩʳʨʴʷ ʤʘʩʩʦʡ 1,0 ʛ (ʮʚʝʪʢʠ, ʣʠʩʪʴʷ, 

ʢʦʨʥʠ) ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100,0 ʤʣ, ʜʦʙʘʚʣʷʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʪʨʘʛʝʥʪʘ (ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ, ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 30%, 40%, 70% ʠ 95%) ʠ ʥʘʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

1 ʯʘʩʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ ʯʝʛʦ ʥʘʛʨʝʚʘʣʠ ʠ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 70Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ.  

ʀʟʚʣʝʯʝʥʠʝ ʚ ʢʦʣʙʝ ʪʱʘʪʝʣʴʥʦ ʚʟʙʘʣʪʳʚʘʣʠ ʠ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ ʚ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 250,0 ʤʣ. 25,0 ʤʣ ʬʠʣʴʪʨʘʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ ʬʘʨʬʦʨʦʚʫʶ ʯʘʰʢʫ ʠ 

ʚʳʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʇʨʠ ɻ ʪʦʤ ʟʘʨʘʥʝʝ ʯʘʰʢʘ ʙʳʣʘ ʚʳʩʫʰʝʥʘ ʜʦ ʧʦʩʪʦʷʥʥʦʡ 

ʤʘʩʩʳ. ʏʘʰʢʫ ʩ ʦʩʪʘʪʢʦʤ ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 Áʉ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʦʭʣʘʞʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʠ ʚʟʚʝʰʠʚʘʣʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʩʳʨʴʝ (ʨʘʟʣʠʯʥʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ) ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʍ = 
  

 
, ʛʜʝ 

 

m ð ʤʘʩʩʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʛ; m1 ð ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; W ð ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ, %. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 1 ʠ 2. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʘʭ 1 ʠ 2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʢʘʯʝʩʪʚʘ ʠʟʫʯʘʝʤʦʛʦ ʩʳʨʴʷ: ʚʣʘʞʥʦʩʪʴ ð 8,15%, ʟʦʣʘ ʦʙʱʘʷ ð 4,76%, ʟʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

10% ʨʘʩʪʚʦʨʝ ʢʠʩʣʦʪʳ ʭʣʦʨʦʚʦʜʦʨʦʜʥʦʡ ð 2,63%.  

ʇʨʠ ʠʟʚʣʝʯʝʥʠʠ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʳʨʴʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʶʪʩʷ: ʚʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ (ʨʘʩʪʚʦʨʠʪʝʣʴ), ʩʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʩʳʨʴʷ, ʚʳʙʦʨ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʳʨʴʝ: ɻʢʩʪʨʘʛʝʥʪ.  
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ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ɺʃɸɾʅʆʉʊʀ ʉʓʈʔʗ ʐɸʃʌɽʗ ʉʊɽʇʅʆɻʆ, 

ɿɸɻʆʊʆɺʃɽʅʅʆɻʆ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

 ̄

ʧ/ʧ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ 

ʄʘʩʩʘ ʩ ʥʘʚʝʩʢʦʡ ʜʦ 

ʚʳʩʫʰʠʚʘʥʠʷ, ʛ 

ʄʘʩʩʘ ʩ ʥʘʚʝʩʢʦʡ ʧʦʩʣʝ 

ʚʳʩʫʰʠʚʘʥʠʷ, ʛ 

ʇʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, % 

1. 24,510 22,503 8,16 

2. 24,030 22,105 8,01 

3. 24,480 22,450 8,29 

ʍʩʨ. = 8,15 % 

 

ʊʘʙʣʠʮʘ 2. 

ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʆɹʑɽʁ ɿʆʃʓ ʀ ɿʆʃʓ, ʅɽʈɸʉʊɺʆʈʀʄʆʁ ɺ 10% ʈɸʉʊɺʆʈɽ 

ʂʀʉʃʆʊʓ ʍʃʆʈʆɺʆɼʆʈʆɼʅʆʁ, ʉʓʈʔʗ ʐɸʃʌɽʗ ʉʊɽʇʅʆɻʆ,  

ɿɸɻʆʊʆɺʃɽʅʅʆɻʆ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʇʦʢʘʟʘʪʝʣʠ 1 2 3 

ʄʘʩʩʘ ʪʠʛʣʷ, ʛ 25,210 25,203 25,209 

ʄʘʩʩʘ ʪʠʛʣʷ ʩ ʥʘʚʝʩʢʦʡ ʩʳʨʴʷ ʜʦ ʩʞʠʛʘʥʠʷ, ʛ 27,570 27,543 27,142 

ʄʘʩʩʘ ʪʠʛʣʷ ʩ ʥʘʚʝʩʢʦʡ ʩʳʨʴʷ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ, ʛ  26,120 26,203 26,020 

ɿʦʣʘ ʦʙʱʘʷ, %  5,26 4,87 4,14 

ʍʩʨ. = 4,76 % 

ɿʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 10% ʨ-ʨʝ ʢ-ʪʳ ʭʣʦʨʦʚʦʜ., %  2,76 2,65 2,5 

ʍʩʨ. = 2,63 % 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 
ʊʘʙʣʠʮʘ 3. 

ʉʆɼɽʈɾɸʅʀɽ ʉʋʄʄʓ ʕʂʉʊʈɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ɺ ʉʓʈʔɽ ʐɸʃʌɽʗ ʉʊɽʇʅʆɻʆ, 

ɿɸɻʆʊʆɺʃɽʅʅʆʄ ɺ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʇʦʢʘʟʘʪʝʣʠ ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ, % ɺʦʜʘ 

ʦʯʠʱʝʥʥʘʷ 30 40 70 95 

ʃʠʩʪʴʷ 15,14Ñ0,02 17,27Ñ0,04 16,84Ñ0,01 11,30Ñ0,05 15,03Ñ0,02 

ʎʚʝʪʢʠ 11,23Ñ0,01 14,02Ñ0,02 13,55Ñ0,03 10,97Ñ0,04 12,02Ñ0,01 

ʂʦʨʥʠ 12,30Ñ0,03 16,19Ñ0,02 13,01Ñ0,02 10,02Ñ0,03 10,26Ñ0,02 

 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʣʠʩʪʴʷʭ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ; ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʩʧʠʨʪʦʤ 

ʵʪʠʣʦʚʳʤ 40%. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠʟʚʣʝʢʘʝʪʩʷ ʪʘʢʞʝ ʚʦʜʥʳʤ ʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʤ (70%) 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ (ʙʳʣʠ ʚʟʷʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ). 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʭʦʜʘ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʰʘʣʬʝʷ ʩʪʝʧʥʦʛʦ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʦʙʨʘʟʮʳ ʙʳʣʠ ʠʟʤʝʣʴʯʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʤ, 

2 ʤʤ ʠ 3 ʤʤ.  

ɼʘʣʝʝ ʠʟʫʯʘʣʠ ʚʳʭʦʜ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʤʝʪʦʜʠʢʝ, 

ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4.  
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ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʩʫʤʤʳ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ 17,14Ñ0,03% ʜʦʩʪʠʛʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʠʟʫʯʘʝʤʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʠ ʨʘʟʤʝʨʝ ʯʘʩʪʠʮ 2 ʤʤ ʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 40%. 

 

ʊʘʙʣʠʮʘ 4.  

ʉʆɼɽʈɾɸʅʀɽ ʉʋʄʄʓ ʕʂʉʊʈɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ɺ ʀɿʋʏɸɽʄʆʄ ʉʓʈʔɽ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʊɽʇɽʅʀ ʀɿʄɽʃʔʏɽʅʀʗ 
 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʯʘʩʪʴ ʩʳʨʴʷ 

ʉʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, % 

ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ 

40% 

ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ  

70 % 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 

ʃʠʩʪʴʷ 1 ʤʤ 13,02Ñ0,01 12,86Ñ0,03 12,09Ñ0,01 

2 ʤʤ 17,14Ñ0,03 16,02Ñ0,01 15,15Ñ0,02 

3 ʤʤ 15,01Ñ0,03 14,22Ñ0,03 13,30Ñ0,03 

ʎʚʝʪʢʠ 1 ʤʤ 10,42Ñ0,01 11,17Ñ0,04 10,09Ñ0,01 

2 ʤʤ 14,14Ñ0,03 13,25Ñ0,01 12,35Ñ0,02 

3 ʤʤ 13,47Ñ0,02 13,32Ñ0,03 13,47Ñ0,03 

ʂʦʨʥʠ 1 ʤʤ 10,14Ñ0,04 10,26Ñ0,03 10,09Ñ0,01 

2 ʤʤ 16,80Ñ0,03 12,82Ñ0,01 11,65Ñ0,03 

3 ʤʤ 14,40Ñ0,04 11,72Ñ0,02 12,65Ñ0,03 

 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʵʢʩʧʝʨʠʤʝʥʪʘ ð ʚʳʙʦʨ ʩʦʦʪʥʦʰʝʥʠʷ ʩʳʨʴʷ ʠ ʵʢʩʪʨʘʛʝʥʪʘ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʷ ʩʳʨʴʝ ʩ ʨʘʟʤʝʨʦʤ 

ʯʘʩʪʠʮ 2 ʤʤ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40%, ʨʝʟʫʣʴʪʘʪʳ ʚʳʭʦʜʘ ʩʫʤʤʳ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʳʨʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʳʨʴʝ: 

ʵʢʩʪʨʘʛʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5. 

ʉʆɼɽʈɾɸʅʀɽ ʉʋʄʄʓ ʕʂʉʊʈɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ɺ ʀɿʋʏɸɽʄʆʄ ʉʓʈʔɽ 

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʆʆʊʅʆʐɽʅʀʗ ʉʓʈʔʗ ʀ ʕʂʉʊʈɸɻɽʅʊɸ 
 

ʉʦʦʪʥʦʰʝʥʠʝ (ʩʳʨʴʝ/ʵʢʩʪʨʘʛʝʥʪ) ʉʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, % 

1/10 12,87Ñ0,03 

1/25 15,70Ñ0,02 

1/50 17,24Ñ0,01 

1/75 16,18Ñ0,02 

1/100 14,01Ñ0,03 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 5, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʩʫʤʤʳ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 17,24Ñ0,01% ʠʟ ʣʠʩʪʴʝʚ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʩʳʨʴʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʙʨʘʟʮʘʭ ʩʦ ʩʪʝʧʝʥʴʶ ʠʟʤʝʣʴʯʝʥʠʷ 2 ʤʤ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʳʨʴʝ: 

ʵʢʩʪʨʘʛʝʥʪ 1:50. 

 

ɺʳʚʦʜʳ 

ɺʧʝʨʚʳʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʰʘʣʬʝʷ 

ʩʪʝʧʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʦʙʱʘʷ ʟʦʣʘ ʠ ʟʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ, ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʩʳʨʴʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ.  
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DATA ON THE STUDY OF ANTHROPOGENIC IMPACTS  

ON THE SAMUR-ABSHERON CANAL AND THE JEYRANBATAN RESERVOIR 
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ɸʥʥʦʪʘʮʠʷ. ʉʘʤʫʨïɸʧʰʝʨʦʥʩʢʠʡ ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʦʣʥʝʥʠʝ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʦʜʦʡ ʠ 

ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʟʝʤʝʣʴ ʧʷʪʠ ʨʘʡʦʥʦʚ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ. ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʣʷ 65% ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɹʘʢʫ ʠ 90% 

ʞʠʪʝʣʝʡ ʉʫʤʛʘʠʪʘ. ʇʦʜʧʠʪʢʘ ʢʘʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʪʨʝʭ ʨʝʢ ʨʝʛʠʦʥʘ: ʉʘʤʫʨ, ɻʫʜʴʷʣʯʘʡ, 

ɺʝʣʴʚʝʣʠʯʘʡ. ʉʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʥʘʣʘ ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʙʘʩʩʝʡʥʘʭ ʵʪʠʭ ʪʨʝʭ ʛʦʨʥʳʭ ʨʝʢ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʢʘʥʘʣʘ ʠ ʧʦʜʧʠʪʳʚʘʶʱʠʭ ʝʛʦ ʨʝʢ ʚʦʟʥʠʢʣʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʉʘʤʫʨïɸʧʰʝʨʦʥʩʢʦʤ ʢʘʥʘʣʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʚʝʨʥʳʭ ʨʝʰʝʥʠʡ. 

 

Abstract. Samur-Absheron Canal is one of the important waterways of Azerbaijan. It provides 

filling the Jeyranbatan reservoir with water and makes it possible to irrigate the vast territories of 

the Absheron region and the coastal lands of five districts of the northïeastern region. The 

Jeyranbatan reservoir, in turn, is the main source of drinking water for 65% of the population of 

Baku and 90% of the population of Sumgait. The canal is fed from three rivers of the region: Samur, 

Gudyalchay, Velvelichai. The environmental condition of the canal is mainly based on 

the ecological situation in the basins of these three mountain rivers. Modern environmental 

problems of the canal and its rivers feeding as a result of anthropogenic impact. Some materials on 

the environmental situation and information on water quality indicators in the SamurïAbsheron 

Canal presented in the article can improve the efficiency of the right decisions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɸʂ, ʟʝʤʣʝʜʝʣʠʝ, ʤʝʞʝʥʴ, ʠʨʨʠʛʘʮʠʷ, ʛʠʜʨʦʫʟʝʣ, ʵʢʦʩʠʩʪʝʤʘ. 

 

Keywords: Samur-Absheron Canal, agriculture, low water, irrigation, waterworks, ecosystem. 

 

ɿʦʥʘ ʉʘʤʫʨ-ɸʧh ʝʨʦʥʩʢʦʛʦ ʢʘʥʘʣʘ (ʉɸʂ) ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ 

ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʛʨʘʥʠʮʳ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʜʦ ɹʘʢʫ. 

ɹʣʠʞʝ ʢ ʂʘʩʧʠʡʩʢʦʤʫ ʤʦʨʶ ʧʨʝʜʛʦʨʴʷ ʧʝʨʝʭʦʜʷʪ ʚ ɻʫʩʘʨʩʢʫʶ ʥʘʢʣʦʥʥʫʶ ʨʘʚʥʠʥʫ ʠ ʜʘʣʝʝ 

ʇʨʠʢʘʩʧʠʡʩʢʫʶ ʉʘʤʫʨ-ɼʠʚʠʯʠʥʩʢʫʶ ʥʠʟʤʝʥʥʫʶ ʧʦʣʦʩʫ. ɿʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʉɸʂ ʦʪʢʨʳʪʘ 
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ʜʣʷ ʭʦʣʦʜʥʳʭ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʠ ʦʪʣʠʯʘʝʪʩʷ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʪʝʧʣʦ-

ʞʘʨʢʠʤ ʣʝʪʦʤ [1]. 

ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʥʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ: ʩʨʝʜʥʝ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 11,9ï13,5 Áʉ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 38ï42 Áʉ, ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ī8 Áʉ. ʉʨʝʜʥʷʷ ʩʠʣʘ ʚʝʪʨʦʚ ʦʪ 3,5ï4,0 ʤ/ʩ, 

ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʛʦʜ ʧʦ ʪʨʘʩʩʝ ʢʘʥʘʣʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 185ï

220 ʤʤ ð ʥʘ ʶʞʥʦʤ ʫʯʘʩʪʢʝ ʠ 280ï390 ʤʤ ð ʥʘ ʩʝʚʝʨʥʦʤ ʫʯʘʩʪʢʝ [2]. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʟʦʥʳ ʦʯʝʥʴ ʨʘʟʚʠʪʘ, ʦʢʦʣʦ 60 ʛʦʨʥʳʭ ʨʝʢ. ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʨʝʢʠ: 

ʉʘʤʫʨ, ɻʫʩʘʨʯʘʡ, ɻʘʨʘʯʘʡ, ɻʫʜʴʷʣʯʘʡ, ɺʝʣʴʚʝʣʝʯʘʡ, ɼʠʚʠʯʠʯʘʡ, ɻʠʣʴʛʠʣʷʯʘʡ, ɻʫʨʫʯʘʡ ð 

ʪʝʢʫʪ ʩ ʶʛʦïʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦïʚʦʩʪʦʢ ʠ ʚʧʘʜʘʶʪ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. 

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʪʨʘʩʩʳ ʢʘʥʘʣʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʟʤʝʥʥʫʶ ʟʦʥʫ ʩ ʦʪʤʝʪʢʘʤʠ ʜʦ 

ʚʳʩʦʪʳ 200 ʤ ʠ ʚʳʰʝ ð ʧʦʜʛʦʨʥʫʶ ʟʦʥʫ [3].  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʘʚʣʝʥ ʣʫʛʦʚʦïʣʝʩʥʳʤʠ, ʛʣʫʙʠʥʥʦïʢʘʨʙʦʥʘʪʥʳʤʠ ʣʝʩʩʦʚʳʤʠ 

ʧʦʯʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʤʝʥʷʶʪʩʷ ʰʠʨʦʢʦʡ ʧʦʣʦʩʦʡ ʙʫʨʳʭ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʧʦʯʚ ʨʘʟʣʠʯʥʦʡ 

ʟʘʩʦʣʝʥʥʦʩʪʠ. 

ʉʘʤʫʨ-ɸʧh ʝʨʦʥʩʢʠʡ ʢʘʥʘʣ (ʉɸʂ) ð ʩʣʦʞʥʘʷ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʙʦʣʝʝ ʯʝʪʳʨʝʭʩʦʪ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ɹʘʢʫ ʠ ʉʫʤʛʘʠʪʘ, ʘ ʪʘʢʞʝ ʠʨʨʠʛʘʮʠʶ ʟʝʤʝʣʴ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʢʘʥʘʣʘ, ʥʘʯʠʥʘʷ ʦʪ ʨʝʢʠ ʉʘʤʫʨ ʜʦ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʘʚʥʘ 178 ʢʤ [4]. 

ɼʚʠʞʝʥʠʝ ʚʦʜʳ ʧʦ ʉɸʂ ʚ ʦʩʥʦʚʥʦʤ, ð ʩʘʤʦʪʝʯʥʦʝ, ʪʦʣʴʢʦ ʥʘ ʢʦʥʮʝʚʦʤ ʫʯʘʩʪʢʝ ʢʘʥʘʣʘ 

ʠʤʝʶʪʩʷ 2 ʥʘʩʦʩʥʳʝ ʧʝʨʝʢʘʯʢʠ ʚʩʝʡ ʚʦʜʳ: 

ïʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ çʉʠʪʘʣʯʘʡè (40 ʢʤ ʦʪ ʢʦʥʮʘ ʢʘʥʘʣʘ) ʩ ʧʦʜʲʝʤʦʤ ʚʦʜʳ ʥʘ 17,5 ʤ;  

ïʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ çɼʞʝʡʨʘʥʙʘʪʘʥè (ʚ ʢʦʥʮʝ ʢʘʥʘʣʘ) ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ ʚ 

ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʧʦʜʲʝʤʦʤ ʥʘ 27 ʤ. 

ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʠ ʩʜʘʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1956-1959 ʛʛ. ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʩʦʣʝʥʦʛʦ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʦʟʝʨʘ 

ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ ʚʳʩʦʪʦʡ 15 ʤ [5].  

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 15 ʢʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʪ ʛʦʨʦʜʘ ɹʘʢʫ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʧʣʦʱʘʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʣʷʣʘ 11,7 ʢʤ2, ʜʣʠʥʘ 12 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 1,2 ʢʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʙʳʣʘ 20 ʤ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʣʷʝʪ 24ï26 Áʉ, ʘ ʟʠʤʦʡ 4ï6 Áʉ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʚʝʩʥʦʡ, ʚ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,2ï0,5 ʤ, ʘ ʦʩʝʥʴʶ ð 2ï3 ʤ [6]. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 800ï

1000 ʤʛ/ʣ. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʭʣʦʨʘ ʠ ʥʘʪʨʠʷ ʚ ʩʦʩʪʘʚʝ ʚʦʜʳ ʥʘʠʙʦʣʴʰʘʷ. ɽʤʢʦʩʪʴ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ 186 ʤʣʥ ʤ3, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 13,9 ʢʤ2 [7].  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 25 ʤ2/ʩ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʠʨʨʠʛʘʮʠʠ ʟʝʤʝʣʴ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʦ ʩʦʭʨʘʥʷʝʪ ʚʦʜʫ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʘʞʜʝʥʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʚʦʜʦʧʨʦʚʦʜʘ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ð 9,5ʤ3/ʩʝʢ [8]. 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʧʠʪʢʠ ʉɸʂ ʚ 1973ï1984 ʛʛ. ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʦʜʦʟʘʙʦʨʳ ʠʟ ʨʝʢ 

ɻʫʜʴʷʣʯʘʡ ʠ ɺʝʣʴʚʝʣʠʯʘʡ, ʠ ʩʦʟʜʘʥʘ ʩʣʦʞʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ (ʊʘʙʣʠʮʘ 1). 

ʈʝʢʘ ʉʘʤʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢ ɼʘʛʝʩʪʘʥʘ ʠ ʯʘʩʪʠʯʥʦ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʥʘ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚʙʣʠʟʠ ʍʘʣʘʭʫʨʢʝʩʩʢʦʛʦ ʧʝʨʝʚʘʣʘ, ʫ ʛʦʨʳ ɻʫʪʦʥ 

ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʩ ʦʪʤʝʪʢʦʡ ʚʝʨʰʠʥʳ 3646 ʤ ʠ ʚʧʘʜʘʝʪ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. ʉ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ7. 2020 

https://doi.org/10.33619/2414-2948/56 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 

 95 

ʵʪʦʛʦ ʧʫʥʢʪʘ ʨʝʢʘ ʧʨʦʪʝʢʘʝʪ ʩʥʘʯʘʣʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ, ʘ ʥʘ ʧʦʩʣʝʜʥʠʭ 65 ʢʤ ð ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʉʨʝʜʥʝʝ ʠ ʚʝʨʭʥʝʝ ʪʝʯʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʅʠʞʥʝʝ ʪʝʯʝʥʠʝ 

ʦʙʨʘʟʫʝʪ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ɸʟʝʨʙʘʡʜʞʘʥʦʤ ʠ ɼʘʛʝʩʪʘʥʦʤ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʢʘ ʜʦ ʧʨʠʪʦʢʘ 

ʋʩʫʭʯʘʡ ʉʘʤʫʨ ʪʝʯʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ɹʦʣʴʰʦʤʫ ʂʘʚʢʘʟʩʢʦʤʫ ʭʨʝʙʪʫ ʧʦ ʛʣʫʙʦʢʠʤ ʙʝʟʣʝʩʥʳʤ 

ʫʱʝʣʴʷʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʫʱʝʣʴʝ ʨʝʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ɺ ʫʩʪʴʷʭ ʂʘʩʧʠʷ ʉʘʤʫʨ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʤʥʦʛʠʝ ʧʨʠʪʦʢʠ ʠ ʦʙʨʘʟʫʝʪ çʉʘʤʫʨʩʢʠʡ ʚʝʝʨè ʥʘ ʚʳʩʦʪʝ 28 ʤ.  

ʉʦ ʩʪʦʨʦʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʉʘʤʫʨ ʧʨʠʥʠʤʘʝʪ ʨ. ʊʘʭʠʨʯʘʡ (34 ʢʤ) ʠ ʋʛʘʨʯʘʡ (28 ʢʤ). 

ɼʣʠʥʘ ʨʝʢʠ ʜʦ ʤʦʨʷ ð 213 ʢʤ ʠ 181,4 ʢʤ ð ʜʦ ʩʪʚʦʨʘ ʛʠʜʨʦʫʟʣʘ ʉʘʤʫʨïɸʧh ʝʨʦʥʩʢʦʛʦ 

ʢʘʥʘʣʘ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʚʳʰʝ ʩʪʚʦʨʘ ʛʠʜʨʦʫʟʣʘ ʩʦʩʪʘʚʣʷʝʪ 4300 ʢʤ2 [9]. 
 

ʊʘʙʣʠʮʘ 1. 

ɺʂʃɸɼ ʇʆɼʇʀʊʓɺɸʖʑʀʍ ʈɽʂ ʀ ɺʆɼʅʓʁ ɹɸʃɸʅʉ ʉɸʂ 
 

ʈʝʢʘ ɺʦʜʦʩʪʦʢ 

ʉʘʤʫʨ 55,0 ʤ3/ʩ 

ɻʫʜʴʷʣʯʘʡ 0,13 ʤ3/ʩ 

ɺʝʣʴʚʝʣʠʯʘʡ 0,26 ʤ3/ʩ 
 

ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʨʝʢʠ ʉʘʤʫʨ ð 13,6%. ʇʝʨʚʳʝ 38 ʢʤ, ʩʯʠʪʘʷ ʦʪ ʠʩʪʦʢʘ, ʫʢʣʦʥ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʚ ʧʨʝʜʝʣʘʭ 13,8ï20,1%. ʅʘ ʦʩʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʫʢʣʦʥ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʚ ʧʨʝʜʝʣʘʭ 

8,6ï11,7% ʩʯʠʪʘʷ ʦʪ ʩʪʚʦʨʘ ʉɸʂ ʠ ʚʳʰʝ. 

ɺʦʜʳ ʉʘʤʫʨʘ ʦʙʨʘʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʜʦʞʜʝʚʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ 

ʛʦʜʦʚʦʤ ʩʪʦʢʝ 42% ʜʦʞʜʝʚʳʭ, 32% ʛʨʫʥʪʦʚʳʭ, 22% ʩʥʝʞʥʳʭ ʠ 4% ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. ʉʫʜʷ ʧʦ 

ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ, ʟʘ ʧʦʩʣʝʜʥʠʝ 70 ʣʝʪ 

ʥʘʙʣʶʜʝʥʠʡ (1931ï2001 ʛʛ.) ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʪʦʢʘ (ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ) ʨʝʢʠ ʉʘʤʫʨ ʚ 

ʩʪʚʦʨʝ ʚʦʜʦʟʘʙʦʨʘ ʉɸʂ ʩʦʩʪʘʚʣʷʝʪ 66ï69 ʤ3/ʩ.  

ɿʘ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʪʦʢ ʢʦʣʝʙʘʣʩʷ ʦʪ 36,6 ʜʦ 95,4 ʤ3/ʩ. ɻʦʜʦʚʦʡ ʩʪʦʢ 

75% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1,95 ʤʣʨʜ ʤ3. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʘʚʦʜʢʦʚʳʡ 

(ʩʨʝʜʥʝʜʝʢʘʜʥʳʡ) ʤʘʢʩʠʤʫʤ ʢʦʣʝʙʘʣʩʷ ʦʪ 259 ʜʦ 108 ʤ3/ʩ, ʘ ʤʠʥʠʤʫʤ ʨʘʩʭʦʜʘ (ʤʝʞʝʥʴ) 

ʢʦʣʝʙʘʣʩʷ ʦʪ 9,72 ʜʦ 23,9 ʤ3/ʩ [2]. 

ʉʨʝʜʥʷʷ ʜʘʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʧʠʢʘ ʧʦʣʦʚʦʜʴʷ ʢʘʢ ʥʘ ʨʝʢʝ ʉʘʤʫʨ, ʪʘʢ ʠ ʥʘ ʝʝ ʧʨʠʪʦʢʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʠʶʥʷ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʥʘʩʪʫʧʣʝʥʠʝ ʧʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʤʘʝ, ʘ 

ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʝʝ ð ʚ ʘʚʛʫʩʪʝ. ʄʝʞʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʧʦ ʨʝʢʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜ 

ʜʝʢʘʙʨʴïʬʝʚʨʘʣʴ ʠ ʭʘʨʘʢʪʝʨʥʳ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʨʫʥʪʦʚʳʤ ʧʠʪʘʥʠʝʤ ʨʝʢ. 

ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 101 ʢʛ/ʩ ʠʣʠ 2,6 ʤʣʥ ʪ ʠʣʘ 

ʚʧʘʜʘʶʱʝʛʦ ʚ ʂʘʩʧʠʡ. ʉʨʝʜʥʷʷ ʤʫʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 2260 ʛ/ʤ3 [4, 7].  

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʙʘʩʩʝʡʥʝ ʨʘʟʚʠʪʘ ʢʨʘʡʥʝ ʩʣʘʙʦ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 90 ʢʤ2 ʠʣʠ ʦʢʦʣʦ 2% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʦʚ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʩʠʣʴʥʦʤʫ ʨʘʟʤʳʚʫ ʚʦʜʦʩʙʦʨʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʚʝʨʜʦʛʦ 

ʩʪʦʢʘ ʨʝʢʠ ʉʘʤʫʨ. 

ʈʝʢʘ ɻʫʜʴʷʣʯʘʡ ʥʘʯʠʥʘʝʪʩʷ ʚ 1 ʢʤ ʥʠʞʝ ʤʝʩʪʘ ʊʬʘʥ, ʥʘ ʚʳʩʦʪʝ 3000 ʤ. ɺʝʨʭʥʝʝ ʪʝʯʝʥʠʝ 

ʝʝ ʜʦ ʚʧʘʜʝʥʠʷ ʨʝʢʠ ɸʭʯʘʡ ʠʤʝʝʪ ʤʝʩʪʥʦʝ ʥʘʟʚʘʥʠʝ ʍʠʥʘʣʳʭʯʘʡ. ʅʠʞʝ ʛʦʨʦʜʘ ɻʫʙʳ, ʚ ʨʘʡʦʥʝ 

ʩʝʣʝʥʠʷ ɿʠʟʠʢ ʨʝʢʘ ɻʫʜʴʷʣʯʘʡ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ ʨʫʢʘʚʘ (ʧʨʘʚʳʡ ð ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɻʫʜʴʷʣʯʘʡ 

ʠ ʣʝʚʳʡ ð ʂʠʤʠʣʴʯʘʡ), ʢʦʪʦʨʳʝ ʚ 2 ʢʤ ʥʠʞʝ ʩʝʣʘ ʅʠʟʦʚʘʷ ʚʥʦʚʴ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʧʦʪʦʢ. 

ɺʧʘʜʘʝʪ ɻʫʜʴʷʣʯʘʡ ʚ ʂʘʩʧʠʡ ʥʘ 0,5 ʢʤ ʥʠʞʝ ʩʝʣʘ ʅʠʟʦʚʘʷ ʥʘ ʦʪʤʝʪʢʝ 28 ʤ.  

ɻʫʜʴʷʣʯʘʡ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʥʦʛʦʚʦʜʥʦʡ ʨʝʢʦʡ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʦ 

ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʨʝʢ ʩ ʧʦʣʦʚʦʜʴʝʤ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ɺ ʧʠʪʘʥʠʠ ʝʝ ð 

ʛʣʘʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʦʩʘʜʢʘʤ, ʚʳʧʘʜʘʶʱʠʤ ʚ ʚʠʜʝ ʩʥʝʛʘ ʚ ʛʦʨʘʭ (56%) ʠ ʜʦʞʜʷʤ (19%), 
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ʚʦ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʄʝʞʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ (25%).  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʚʳʩʦʪʳ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʣʠʥʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʚʝʨʰʠʥ, 

ʜʦʩʪʠʛʘʶʱʠʭ 4000 ʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʚʠʜʝ ʩʥʝʞʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ 

ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ [4].  

ʅʘʠʙʦʣʴʰʠʡ ʫʢʣʦʥ ʨʝʢʘ ɻʫʜʴʷʣʯʘʡ ʠʤʝʝʪ ʚ ʚʝʨʭʦʚʴʷʭ (85,7%), ʘ ʥʘʠʤʝʥʴʰʠʡ ð ʥʘ 

ʧʨʠʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ (2,95%). ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʚʩʝʡ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 28% (ʧʨʦʪʠʚ 13,6% ʧʦ 

ʨʝʢʝ ʉʘʤʫʨ). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʢʫ ʪʦʣʴʢʦ ʚʳʰʝ ʧʫʥʢʪʘ ʚʦʜʦʟʘʭʚʘʪʘ ʜʣʷ ʉɸʂ, ʪʦ 

ʤʠʥʠʤʘʣʴʥʳʡ ʫʢʣʦʥ ʩʦʩʪʘʚʠʪ 13,3%, ʘ ʩʨʝʜʥʠʡ ʫʢʣʦʥ ð 37,4% (ʧʦ ʜʣʠʥʝ 66 ʢʤ). 

ɻʦʜʦʚʦʡ ʩʪʦʢ 75% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ɻʫʜʴʷʣʯʘʶ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʪʚʦʨʝ ʩʦʩʪʘʚʣʷʝʪ 

172,2 ʤʣʥ ʤ3. 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, ʥʘʙʣʶʜʘʝʤʳʤ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʚʳʩʦʢʠʭ ʚʦʜ, ʷʚʣʷʝʪʩʷ ʧʦʜʤʳʚ ʙʝʨʝʛʦʚ ʨʝʢʠ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɻʫʙʳ ʠ ʩʤʳʚ ʧʦʜʭʦʜʦʚ ʢ ʤʦʩʪʫ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʜʝʩʴ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʩʪʨʦʷʪ 

ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʝ ʜʘʤʙʳ [2, 7]. 

ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʨʝʢʠ ʫ ʚʦʜʦ-ʧʦʩʪʘ ʂʶʧʯʘʣ ʟʘ ʬʘʢʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 6,63 ʤ3/ʩ ʠʣʠ 12,8 ʣ/ʢʤ2. ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʟʘ 12ï

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʫ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʂʶʧʯʘʣ ʩʦʩʪʘʚʣʷʝʪ 21,9 ʢʛ/ʩ ʠʣʠ 690,6 ʪʳʩ ʪ 

ʚ ʛʦʜ [10].  

ʉʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʤʫʪʥʦʩʪʴ ɻʫʜʴʷʣʯʘʷ ʩʦʩʪʘʚʣʷʝʪ 3090 ʛ/ʤ3, ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʤʫʪʥʦʩʪʴ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 119 (ʜʝʢʘʙʨʴ) ʜʦ 5312 ʛ/ʤ3 (ʤʘʡ). ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ (82%) 

ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠʮ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 0,05 ʤʤ. 

ɺʦʜʘ ʨʝʢʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦïʢʘʣʴʮʠʝʚʘʷ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʪ. ʝ. 

HCO3
ī ̓ Ca2+ + Mg2+ ̓ HCO3

ī + SO4
2ī. ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 189,8 (ʚ ʛʦʜʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʣʦʚʦʜʴʷ) ʜʦ 415,9 ʤʛ/ʣ ( ʚ ʛʦʜʳ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʣʦʚʦʜʴʷ). ʉʨʝʜʥʷʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 316,9 ʤʛ/ʣ. ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʜʴʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,36 ʜʦ 4,09 ʤʛ-ʵʢʚ., ʘ ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ð ʦʪ 2,91 ʜʦ 4,80 ʤʛ-

ʵʢʚ. [11]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʫʯʠʚ ʩʦʩʪʘʚ ʬʨʘʢʮʠʡ ʚʟʚʝʰʝʥʥʳʭ 

ʥʘʥʦʩʦʚ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ɻʫʜʴʷʣʯʘʷ ʠ ʧʨʦʚʝʜ ̫ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʙʴʝʬʘʭ ʧʨʠʝʤʥʠʢʦʚ ʛʠʜʨʦʫʟʣʦʚ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʩʦʩʪʦʷʪ ʠʟ ʬʨʘʢʮʠʡ ʤʝʥʝʝ 50 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʬʨʘʢʮʠʡ 

ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 82,43%. ɻʫʜʴʷʣʯʘʡ ʯʘʩʪʠʯʥʦ ʧʦʜʧʠʪʳʚʘʝʪ ʉʘʤʫʨ-ɼʠʚʠʯʠʥʩʢʠʡ 

ʢʘʥʘʣ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʚ ʢʘʥʘʣ ʧʦʩʪʫʧʘʝʪ 0,13 ʤ3/ʩ ʠʣʠ 4,2 ʤʣʥ ʤ3 [2, 5]. 

ɺʝʣʴʚʝʣʠʯʘʡ ʦʙʨʘʟʫʝʪʩʷ ʦʪ ʩʣʠʷʥʠʷ ʨʝʢʠ ɹʘʙʘʯʘʡ ʠ ʨʝʢʠ ɼʞʠʤʠʯʘʡ. ʇʦ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʟʘ ʛʣʘʚʥʫʶ ʨʝʢʫ ʧʨʠʥʷʪʘ ʨʝʢʘ ɹʘʙʘʯʘʡ, 

ʠʩʪʦʢ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʚ 2,5 ʢʤ ʶʛʦïʚʦʩʪʦʯʥʝʝ ʛʦʨʳ ɹʘʙʘʜʘʛ ʥʘ ʚʳʩʦʪʝ 2920 ʤ. ʇʨʦʪʝʢʘʷ 

ʚ ʦʙʱʝʤ ʩ ʶʛʦïʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦïʚʦʩʪʦʢ, ʨʝʢʘ ɺʝʣʴʚʝʣʠʯʘʡ ʥʠʞʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ɹʘʢʫï

ʍʘʯʤʘʟ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 2 ʜʚʘ ʨʫʢʘʚʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʧʘʜʘʶʱʠʝ ʚ ʤʦʨʝ. ʋʩʪʴʝ ʧʨʘʚʦʛʦ ʨʫʢʘʚʘ 

(ɺʝʣʴʚʝʣʠʯʘʷ) ʨʘʩʧʦʣʦʞʝʥʦ ʚ 3 ʢʤ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʝʝ ʩʝʣʘ ʏʘʡʢʘʨʘʢʘʰʣʳ ʥʘ ʦʪʤʝʪʢʝ 28 ʤ [4]. 

ʆʙʱʘʷ ʜʣʠʥʘ ʨʝʢʠ ð 98 ʢʤ, ʘ ʜʦ ʤʝʩʪʘ ʟʘʭʚʘʪʘ ʚʦʜʳ ʚ ʉɸʂ ð 70 ʢʤ. 

ɺʝʣʴʚʝʣʠʯʘʡ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʧʦ ʚʦʜʥʦʩʪʠ ʨʝʢʦʡ, ʩʪʝʢʘʶʱʝʡ ʩ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʨʝʢ ʩ 

ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʠ ʦʩʝʥʥʠʤʠ ʧʘʚʦʜʢʘʤʠ.  

ɺ ʧʠʪʘʥʠʠ ʨʝʢʠ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʣʳʤ (40%) ʠ ʛʨʫʥʪʦʚʳʤ (34%) ʚʦʜʘʤ. 

ʈʦʣʴ ʜʦʞʜʝʡ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 26% ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʩʪʦʢʘ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ 
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ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, ʥʘʙʣʶʜʘʝʤʳʤ ʥʘ ʨʝʢʝ, ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʚ 

ʤʘʝ-ʠʶʥʝ ʤʦʱʥʳʭ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ, ʥʝʩʫʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʩʦʚ [6]. 

ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ ʧʝʨʠʦʜ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 3,13 ʤ3/ʩ 

ʠʣʠ 6,59 ʣ/ʩ ʢʤ2. ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʟʘ 4-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʫ ʚʦʜʧʦʩʪʘ ʊʝʥʛʝʘʣʪʳ ʩʦʩʪʘʚʣʷʝʪ 10,1 ʢʛ/ʩ ʠʣʠ 318,5 ʪʳʩ.ʪ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʤʫʪʥʦʩʪʴ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 3470 ʛ/ʤ3. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʤʫʪʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 60 (ʜʝʢʘʙʨʴ) ʜʦ 

6350 ʛ/ʤ3 (ʤʘʡ). ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ (84%) ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʬʨʘʢʮʠʡ ʤʝʥʝʝ 0,05 

ʤʤ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʨʘʚʝʥ 0,04 ʤʤ, ʘ ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʚʳʰʘʝʪ 0,9 ʤʤ.  

ɺʦʜʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦïʢʘʣʴʮʠʝʚʦʡ ʚʪʦʨʦʛʦ ʪʠʧʘ, 

ʪ. ʝ. HCO3
ī ̓  Ca2+ + Mg2+ ̓  HCO3

ī + SO4
2ī ʚ ʪʝʧʣʫʶ ʯʘʩʪʴ ʛʦʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʪʠʦʥʦʚ ʠʥʦʛʜʘ 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ Ca2+ ι Na+ + K+ ι Mg2+, ʥʦ ʢʘʢ ʧʨʘʚʠʣʦ Ca2+ ι Mg2+ ι Na+ + K+. ʉʦʜʝʨʞʘʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 306,6 ʧʨʠ ʚʳʩʦʢʦʡ ʚʦʜʥʦʩʪʠ ʜʦ 547,6 ʤʛ/ʣ ʚ ʤʝʞʝʥʴ. 

ʉʨʝʜʥʷʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦ 14 ʘʥʘʣʠʟʘʤ ʩʦʩʪʘʚʣʷʝʪ 441 ʤʛ/ʣ, ʚʦʜʘ ʫʤʝʨʝʥʥʦ ʞʝʩʪʢʘʷ [6].  

ɺ ʧʝʨʠʦʜ ʚʳʩʦʢʠʭ ʚʦʜ ʞʝʩʪʢʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,98 ʜʦ 5,04 , ʘ ʚ ʥʠʟʢʠʝ ð ʦʪ 4,19 ʜʦ 

6,07 ʤʛ-ʵʢʚ. 

ɺʦʜʘʤʠ ɺʝʣʴʚʝʣʠʯʘʷ ʯʘʩʪʠʯʥʦ ʧʦʜʧʠʪʳʚʘʝʪʩʷ ʉʘʤʫʨïɼʠʚʠʯʠʥʩʢʠʡ ʢʘʥʘʣ, ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʛʦʜ 0,26 ʤ3/ʩ ʠʣʠ 8,4 ʤʣʥ ʤ3. 

ʆʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ ʉɸʂ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʤʝʨ ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʚʳʜʚʠʥʫʪʘ ʥʘʤʠ ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʘʷ 

ʧʨʦʙʣʝʤʘ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʫʷʟʚʠʤʦʩʪʠ ʉɸʂ 

ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ. ʆʜʥʘʢʦ, ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [5ï6], ʛʜʝ ʯʘʩʪʠʯʥʦ ʟʘʪʨʦʥʫʪʳ 

ʚʦʧʨʦʩʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʉɸʂ. 

ʕʪʠ ʨʘʙʦʪʳ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʙʳʣʠ 

ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. 

ʀʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʩʠʣʴʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʜʘʚʣʝʥʠʶ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʛʦʨʦʜʦʚ ɹʘʢʫ ʠ ʉʫʤʛʘʠʪʘ, ʘ ʪʘʢʞʝ ʚʩʝʡ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʉʘʤʫʨïɸʧh ʝʨʦʥʩʢʦʛʦ ʢʘʥʘʣʘ, 

ʚʳʨʘʞʘʶʱʝʤʫʩʷ ʚ ʨʘʩʩʝʷʥʠʠ ʦʛʨʦʤʥʳʭ ʤʘʩʩ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʨʠʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʤʠʛʨʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʉʘʤʫʨïɸʧh ʝʨʦʥʩʢʦʤ ʢʘʥʘʣʝ ʠ 

ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʩʪʝʧʝʥʴʶ ʠ ʭʘʨʘʢʪʝʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʉɸʂ ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʈʝʢʘ ʉʘʤʫʨ, ʉɸʂ ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʢʘʢ ʝʜʠʥʘʷ 

ʩʠʩʪʝʤʘ, ʛʘʨʘʥʪʠʨʫʶʱʘʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʢʦʪʦʨʘʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʯʝʪʳʨʴʤʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ: 

ïʨʝʢʠ ʉʘʤʫʨ, ɻʫʜʴʷʣʯʘʡ ʠ ɺʝʣʴʚʝʣʠʯʘʡ ð ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʢɻʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ; 

ïʉʘʤʫʨʩʢʠʡ ʛʠʜʨʦʫʟʝʣ, ʉɸʂ ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʭʨʘʥʠʣʠʱʝ ð ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʤ 

ʦʪʢʨʳʪʳʤ ʘʢʮʠʦʥʝʨʥʳʤ ʦʙʱʝʩʪʚʦʤ ʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

ïʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ ʚʜʦʣʴ ʉɸʂ ʚʩʝ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʦʙʨʘʙʦʪʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ð ʤʝʩʪʥʳʤʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ; 

ïɼʞʝʡʨʘʥʙʘʪʘʥʩʢʠʝ ʚʦʜʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ɹʘʢʫ ʠ ʉʫʤʛʘʠʪʘ ð ʘʢʮʠʦʥʝʨʥʦʡ ʚʦʜʥʦʡ ʢʦʤʧʘʥʠʝʡ ɸɿɽʈʉʋ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʟʘʧʫʩʢʝ ʩʠʩʪʝʤʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʉɸʂ, ʙʳʣʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʘʞʜʝʥʠʷ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʠʣʘ ʚ ʦʪʩʪʦʡʥʠʢʘʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʫʭ ʤʝʩʪʘʭ ʪʨʘʩʩʳ ʢʘʥʘʣʘ: ʥʘ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ7. 2020 

https://doi.org/10.33619/2414-2948/56 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 

 98 

8 ʢʤ ʠ 100 ʢʤ ʪʨʘʩʩʳ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʦʪʩʪʦʡʥʠʢʦʚ ʦʟʝʨʥʦʛʦ ʪʠʧʘ 

ʩʣʝʜʦʚʘʣʦ ʦʯʠʩʪʠʪʴ ʠʭ ʦʪ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. ʅʝ 

ʧʨʦʚʝʜʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦ, ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʬʫʥʢʮʠʡ ʦʪʩʪʦʡʥʠʢʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʝʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʚʭʦʜʝ ʚʦʜʳ ʚ ʵʪʠ ʦʪʩʪʦʡʥʠʢʠ, 

ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʦʜʲʝʤ ʫʨʦʚʥʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʟʘʨʘʩʪʘʥʠʝ 

ʢʘʥʘʣʘ, ʩʦ ʚʨʝʤʝʥʝʤ, ʧʨʠʚʝʣʦ ʢ ʥʝʛʘʪʠʚʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʉɸʂ. 

ʇʝʨʚʳʡ ʦʪʩʪʦʡʥʠʢ ʦʟʝʨʥʦʛʦ ʪʠʧʘ ʥʘ 8 ʢʠʣʦʤʝʪʨʝ ʉɸʂ ʧʦʩʪʨʦʝʥ ʜʣʷ ʨʘʩʭʦʜʘ ʚʦʜʳ ʜʦ 

55 ʤ3/ʩ, ʝʞʝʛʦʜʥʳʡ ʧʨʦʧʫʩʢ ʜʦ 765 ʤʣʥ ʤ3 ʠ ʝʞʝʛʦʜʥʦʝ ʦʩʘʞʜʝʥʠʝ ʧʨʝʮʠʧʠʪʘʪʦʚ ʜʦ 2,2 ʤʣʥ 

ʤ3. 

ɺʪʦʨʦʡ ʦʪʩʪʦʡʥʠʢ ʦʟʝʨʥʦʛʦ ʪʠʧʘ ʥʘ 100 ʢʠʣʦʤʝʪʨʝ ʉɸʂ ʙʳʣ ʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʨʘʩʩʯʠʪʘʥ 

ʥʘ ʧʦʣʥʫʶ ʚʦʜʫ [2]. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ 25 ʤ3/ʩ. ʇʦʣʥʳʡ ʦʙʲʝʤ ʦʪʩʪʦʡʥʠʢʘ ʦʩʘʞʜʝʥʠʷ ð 

6,6 ʤʣʥ ʤ3, ʠʟ ʥʠʭ 4,0 ʤʣʥ ʤ3 ð ɻʪʦ ʨʘʙʦʯʘʷ ʩʧʦʩʦʙʥʦʩʪʴ.  

ʉʢʦʨʦʩʪʴ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʦʩʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 12 ʤʤ/ʩ, 

ʧʨʠ ʨʘʩʭʦʜʝ ʚʦʜʳ 25 ʤ3/ʩ, ʩ ʧʨʝʙʳʚʘʥʠʝʤ ʚ 1 ʜʝʥʴ. 

ʅʘʟʥʘʯʝʥʠʝ ʦʪʩʪʦʡʥʠʢʦʚ ʦʟʝʨʥʦʛʦ ʪʠʧʘ ð ʦʩʘʞʜʝʥʠʝ ʥʝ ʤʝʥʝʝ 80% ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ 

ʚ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʚʦʜʝ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʦʪʩʪʦʡʥʠʢʦʚ ʵʪʦ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʫʢʘʟʘʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʠʣʝʥʠʝ 

ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʵʪʦʤ ʫʣʫʯʰʘʷ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦʩʪʫʧʘʶʱʝʝ ʠʟ 

ʭʨʘʥʠʣʠʱʘ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʆʪʩʪʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʰʫ ʩ ʧʣʦʱʘʜʴʶ 

ʟʝʨʢʘʣʘ 93,6 ʛʘ. 

ʉʠʩʪʝʤʘ ʨ. ʉʘʤʫʨïʉɸʂïɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʫʷʟʚʠʤʘ ʢ ʨʘʟʣʠʯʥʳʤ 

ʷʜʦʚʠʪʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ. ʍʦʪʷ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʚ ʩʠʩʪʝʤʫ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʩʚʷʟʘʥʳ ʩ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʠʟ-ʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʠ, ʪ. ʝ. 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʝʬʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʍʳʟʳ ʠ ʉʠʘʟʘʥʷ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʩ 

ʥʝʬʪʝʧʨʦʚʦʜʘʤʠ ɹʘʢʫïʅʦʚʦʨʦʩʩʠʡʩʢ ʠ ʪ. ʜ.  
 

ʊʘʙʣʠʮʘ 2. 

ʈɽɿʋʃʔʊɸʊʓ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ɺʆɼʓ ʉɸʂ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ɽʜ. 

ʠʟʤʝʨʝʥʠʷ 

ʅʦʨʤʘʪʠʚʳ 

ʇɼʂ 

ʉʦʜʝʨʞʘʥʠʝ 

ˉ1 ˉ2 ˉ3 

ɿʘʧʘʭ ʧʨʠ 20 Áʉ ʙʘʣ 2̓ 0 0 0 

ʎʚʝʪ ʛʨʘʜ. 2̓0 (35) 0 0 0 

ʄʫʪʥʦʩʪʴ ʤʛ/ʣ 1̓,5 (2,0) 1084 1575 2032 

ʨʅ ð 6ï9 8,24 8,2 8,21 

ɸʤʤʦʥʠʝʚʳʝ ʩʦʣʠ (Nʅ4) ʤʛ/ʣ 2̓,0 0,07 0,04 0,009 

ɻʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3) ʤʛ/ʣ 3̓0 128,1 140,3 134,2 

ʂʘʣʴʮʠʡ (ʉʘ) ʤʛ/ʣ 2̓50 33,07 37,07 40,68 

ʄʘʛʥʝʟʠʡ (Mg) ʤʛ/ʣ 5̓0 14,59 10,21 7,78 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ (×i) ʤʛ/ʣ 1̓000 (1500) 254 295 243 

ʅʘʪʨʠʡ + ʢʘʣʠʡ (Na+K) ʤʛ/ʣ 2̓00 (Nʘ) 13,57 28,98 17,02 

ʅʠʪʨʘʪʳ (Nʆ3) ʤʛ/ʣ 4̓5 1,91 1,75 2,2 

ʅʠʪʨʠʪʳ (Nʆ2) ʤʛ/ʣ 0̓,1 (3) 0,008 0,003 0 

ɾʝʩʪʢʦʩʪʴ ʤʤʦʣʴ/ʣ 7̓ (10) 2,85 2,69 2,67 

ʂʘʨʙʦʥʘʪʥʘʷ ʞʝʩʪʢʦʩʪʴ ʤʤʦʣʴ/ʣ 7̓ (10) 2,1 2,3 2,2 

ɾʝʣʝʟʦ (Fe) ʤʛ/ʣ 0,3 (1,0) 58,12 73,4 36,4 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʤʛ/ʣ 1̓000 (1500) 190 225 176 

ʍʣʦʨʠʜʳ(Cl) ʤʛ/ʣ 3̓50 3,6 3,24 3,6 
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ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʉɸʂ, ʛʜʝ ʥʘ ʫʟʢʦʤ ʫʯʘʩʪʢʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʢʘʥʘʣ, 

ʥʝʬʪʝʧʨʦʚʦʜ ʠ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ ʪʦʚʘʨʥʦʡ ʩʪʘʥʮʠʠ ʉʫʤʛʘʠʪʘ. ʊʘʤ ʞʝ, 

ʧʦʙʣʠʟʦʩʪʠ ʢ ʢʘʥʘʣʫ, ʨʘʩʧʦʣʦʞʝʥ ʥʝʬʪʷʥʦʡ ʪʝʨʤʠʥʘʣ ʪʨʫʙʦʧʨʦʚʦʜʘ ɹʘʢʫïʅʦʚʦʨʦʩʩʠʡʩʢ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 20 ʤ [11]. 

ʀʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʠʤʠʢʘʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʥʝʬʪʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʧʝʨʝʩʝʢʘʶʱʠʤ 

ʉɸʂ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʉɸʂ ʫʷʟʚʠʤ ʢ ʠʥʮʠʜʝʥʪʘʤ ʟʘʛʨʷʟʥʝʥʠʷ. ɽʩʣʠ ʩʣʫʯʠʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʉɸʂ 

ʷʜʦʚʠʪʦïʦʧʘʩʥʳʤʠ ʭʠʤʠʢʘʣʠʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʫʯʘʡʥʳʭ ʠʣʠ ʥʘʤʝʨʝʥʥʳʭ ʫʪʝʯʝʢ, ʠ 

ʠʥʮʠʜʝʥʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʙʫʜʝʪ ʚʳʷʚʣʝʥ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴʩʷ, ʩʦʟʜʘʚʘʷ ʧʨʷʤʦʡ ʨʠʩʢ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ, ʨʘʥʥʝʝ 

ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ð ɻ ʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʠ ʩʤʷʛʯʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʉʪʘʥʮʠʠ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʤʝʞʜʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʝʡ ʉʫʤʛʘʠʪʘ ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʠ 

ʚʚʝʜʝʥʠʝʤ ʯʨʝʟʚʳʯʘʡʥʳʭ ʦʪʚʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʚʥʝʩʫʪ ʚʢʣʘʜ ʚ ʙʝʟʦʧʘʩʥʫʶ ʧʦʩʪʘʚʢʫ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ ʥʘʩʝʣʝʥʠʶ ɹʘʢʫ ʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʚʦʜʳ ʉɸʂ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ 

ʥʦʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʦʚ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʠʶʥʷ 2018 ʛ., ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 2.  

ʆʙʨʘʟʮʳ ʚʦʜʳ ʉɸʂ ʙʳʣʠ ʚʟʷʪʳ 3 ʠʶʥʷ 2018 ʛ., ʚʙʣʠʟʠ ɼʞʝʡʨʘʥʙʘʪʘʥʘ (ʦʙʨʘʟʝʮ ˉ1), ʘ 

ʪʘʢʞʝ ʚ ʉʠʘʟʘʥʴʩʢʦʤ (ʦʙʨʘʟʝʮ ˉ2) ʠ ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʘʭ (ʦʙʨʘʟʝʮ ˉ3). ɸʥʘʣʠʟʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ 04.06.2018 ʧʦ 10.06.2018 ʛ. 

 

ɺʳʚʦʜ 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʥʦʚʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʙʦʣʝʝ ʧʦʣʥʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʉɸʂ ʠ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

ʉɸʂ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ɻʫʩʘʨʩʢʦʛʦ, ɻʫʙʠʥʩʢʦʛʦ, 

ʍʘʯʤʘʟʩʢʦʛʦ, ʐʘʙʨʘʥʩʢʦʛʦ, ʉʠʘʟʘʥʴʩʢʦʛʦ, ʍʳʟʳʥʩʢʦʛʦ, ɸʧh ʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʩʥʘʙʞʘʝʪ ʚʦʜʦʡ ʛʛ. ɹʘʢʫ ʠ ʉʫʤʛʘʠʪʘ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʥʘ ʚ ʚʦʜʘʭ ʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʉʘʤʫʨïɸʧh ʝʨʦʥʩʢʦʛʦ ʢʘʥʘʣʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʜ ɺʝʣʴʚʝʣʠʯʘʷ ʠ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʚʳʱʝʣʦʯʝʥʥʦʩʪʴʶ ʢʘʨʙʦʥʘʪʦʚ ʚ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʙʘʩʩʝʡʥʦʚ ʝʝ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʨʠʪʦʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ, ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʉɸʂ ʷʚʣʷʶʪʩʷ 

ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ ʠ ʧʦʯʚʝʥʥʳʝ ʦʯʘʛʠ ʠʥʬʝʢʮʠʡ, ʚʦʟʥʠʢʰʠʝ ʦʪ ʙʦʣʴʥʳʭ ʠ ʥʝʟʘʭʦʨʦʥʝʥʥʳʭ 

ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʘʤʫʨ, ɻʫʜʴʷʣʯʘʡ ʠ ɺʝʣʴʚʝʣʠʯʘʡ. ɺ ʧʝʨʠʦʜ ʣʠʚʥʝʡ, 

ʥʘʚʦʜʥʝʥʠʡ ʠ ʧʘʚʦʜʢʦʚ ʦʯʘʛʠ ʠʥʬʝʢʮʠʡ ʤʠʛʨʠʨʫʶʪ ʩ ʧʦʪʦʢʦʤ ʚʦʜʳ ʠ ʜʦʩʪʠʛʘʶʪ ʉɸʂ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʝʨʝʩʝʯʝʥʠʷ ʉɸʂ ʩ ʘʚʪʦʪʨʘʩʩʦʡ ɹʘʢʫïʈʦʩʪʦʚ ʷʚʣʷʪʁʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʢʘʥʘʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Pb, Cr, 

Cu, Fe ʠ Mn) ʚ ʚʦʜʘʭ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʉɸʂ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʳ (ʬʦʨʤ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ) ʩ ʠʭ 

ʩʚʦʡʩʪʚʘʤʠ ʚʩʝʛʜʘ ʙʳʣʘ ʘʢʪʫʘʣʴʥʦʡ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʢʘʟʘʪʴ ʥʘ ʢʘʨʪʝ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ. ʊʘʢʠʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʠʤʳ. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʛʦʜʳ ʧʦʯʚʦʚʝʜʳ 

ʟʘʥʠʤʘʣʠʩʴ ʧʦʠʩʢʦʤ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʚʳʜʝʣʷʪʴ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʧʦʯʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ɻʦʙʫʩʪʘʥʘ. ʉʪʨʫʢʪʫʨʳ 

ʦʙʨʘʟʦʚʘʥʳ ʩʦʯʝʪʘʥʠʝʤ ʧʦʯʚʝʥʥʳʭ ʪʝʣ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʥʫʪʨʝʥʥʠʝ ʢʘʯʝʩʪʚʘ ʵʪʠʭ 

ʩʪʨʫʢʪʫʨ, ʠʭ ʧʦʯʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʭ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ. 

 

Abstract. The problem of the connection of the structures of objects of nature (forms and their 

relationships) with their properties has always been relevant. There is a need to show on the map the 

natural structure of the soil cover, taking into account the topography. Such maps are used in 

theoretical studies and are practically applicable. Therefore, for many years, soil scientists have 

been searching for methods that would allow them to highlight soil structures on thematic maps. 

Based on the studies, the soil cover structures of Absheron and the adjacent territories of Gobustan 

were determined. Structures are formed by a combination of soil bodies. The internal qualities of 

these structures, their soil content, and the physicochemical and biological properties characteristic 

of them were determined. The paper provides a description. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʙʫʩʪʘʥ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. 

 

Keywords: Gobustan, soil cover. 

 

ɸʧʰʝʨʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʷʚʣʷʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʴʶ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʐʠʨʠʥʘ ʝʛʦ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 28 ʢʤ, ʘ ʜʣʠʥʘ ʩ 

ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ 62 ʢʤ. ʆʥ ʠʤʝʝʪ ʦʪʤʝʪʢʠ ʦʪ 24 ʜʦ 300ï350 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʣʦʱʘʜʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 388 ʪʳʩ ʛʘ [1]. 

ʉʚʦʝʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ɸʧʰʝʨʦʥ ʛʣʫʙʦʢʦ ʚʜʘʝʪʩʷ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʩ ʪʨʝʭ ʩʪʦʨʦʥ 

ð ʩʝʚʝʨʘ, ʚʦʩʪʦʢʘ ʠ ʶʛʘ ʦʤʳʚʘʝʪʩʷ ʝʛʦ ʚʦʜʘʤʠ. ɸʧʰʝʨʦʥ ʚʳʪʷʥʫʪ ʚ ʰʠʨʦʪʥʦʤ 
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ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʧʳʪʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ 

ʩʚʦʝʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʚ ʥʘʯʘʣʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ, ʘ ʟʘʪʝʤ ʥʘ ʶʞʥʦʝ, ʟʘʢʘʥʯʠʚʘʷʩʴ 

ʢʣʶʚʦʦʙʨʘʟʥʦ ʤʝʨʠʜʠʘʥʘʣʴʥʦ ʚʳʪʷʥʫʪʦʡ ʐʘʭʦʚʦʡ ʢʦʩʦʡ. ʅʘ ʟʘʧʘʜʝ ʛʨʘʥʠʮʳ ɸʧʰʝʨʦʥʘ 

ʧʨʦʚʝʜʝʥʳ ʫʩʣʦʚʥʦ ʧʦ ʤʝʨʠʜʠʘʥʫ ʤʳʩʦʚ ʂʠʣʷʟʠʥʩʢʦʛʦ ʰʦʩʩʝ (ʥʘ ʩʝʚʝʨʝ) ʠ ʉʘʥʛʘʯʘʣʘ (ʥʘ 

ʶʛʝ). ɸʧʰʝʨʦʥ ð ʧʨʠʨʦʜʥʦïʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʘʡʦʥ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʧʦʣʫʦʩʪʨʦʚ 

ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ ɻʦʙʫʩʪʘʥʘ [2].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʯʝʥʴ ʩʣʦʞʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʷʚʣʷʝʪʩʷ ʛʝʦʣʦʛʦï

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ [3]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʨʝʣʴʝʬʘ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʮʝʩʩʘ 

ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ ɸʧʰʝʨʦʥ ʚʳʜʝʣʷʶʪ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʘʡʦʥ [1]. ʆʨʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ɸʧʰʝʨʦʥʘ, 

ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ çʦʙʱʝʢʘʚʢʘʟʩʢʦʛʦè ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʙʤʝʨʠʜʠʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ. ɸʧh ʝʨʦʥ ʚ ʦʩʥʦʚʥʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʝʣʴʝʬʦʤ, 

ʤʦʣʦʜʦʩʪʴʶ ʠ ʩʣʘʙʦʜʝʥʫʜʠʨʦʚʘʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ. ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ ʥʘʜ ʙʘʟʠʩʦʤ ʵʨʦʟʠʠ ð ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ. ʃʠʥʝʡʥʦ ʠ ʢʫʣʠʩʦʦʙʨʘʟʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʫʚʘʣʦʚʠʜʥʳʝ ʭʨʝʙʪʳ ʠ ʛʨʷʜʳ ʩ ʘʥʪʠʢʣʠʥʘʣʴʥʳʤ ʩʪʨʦʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʤʷʛʢʠʤʠ ʩʛʣʘʞʝʥʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ ʨʝʣʴʝʬʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʢʣʦʥʦʤ ʩʢʣʦʥʦʚ. ɻʨʷʟʝʚʳʝ 

ʚʫʣʢʘʥʳ ʩʦʟʜʘʶʪ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚ ʚʠʜʝ ʢʦʥʫʩʦʦʙʨʘʟʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʚʙʣʠʟʠ ʩʦʧʢʠ ʚʫʣʢʘʥʘ. ʉʠʥʢʣʠʥʘʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʚ ʨʝʣʴʝʬʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʜʦʣʠʥʳ ʠ ʦʙʰʠʨʥʳʝ ʥʝʛʣʫʙʦʢʠʝ ʧʣʦʩʢʦʜʦʥʥʳʝ ʢʦʪʣʦʚʠʥʳ. ɺ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʥʦʢʣʠ-

ʥʘʣʴʥʳʝ ʛʨʝʙʥʠ ʠ ʦʙʰʠʨʥʦʝ ɹʘʢʠʥʩʢʦʝ ʩʠʥʢʣʠʥʘʣʴʥʦʝ ʧʣʘʪʦ, ʢʦʪʦʨʦʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʜʦʣʠʥʘʤʠ ʠ ʦʚʨʘʛʘʤʠ, ʚʳʨʘʙʦʪʘʥʥʳʤʠ ʥʘ ʨʘʟʤʳʪʳʭ ʢʨʳʣʴʷʭ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʪ.ʝ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʥʚʝʨʩʠʦʥʥʳʤʠ ð ʦʙʨʘʱʝʥʥʳʤʠ ʬʦʨʤʘʤʠ 

ʨʝʣʴʝʬʘ [2]. 

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ ʚ ʧʨʝʜʝʣʘʭ ɸʧʰʝʨʦʥʘ ʚʳʜʝʣʷʶʪʩʷ ʧʷʪʴ 

ʫʯʘʩʪʢʦʚ: ʟʘʧʘʜʥʳʡ, ʶʛʦ-ʟʘʧʘʜʥʳʡ, ʮʝʥʪʨʘʣʴʥʳʡ, ʚʦʩʪʦʯʥʳʡ ʠ ʩʝʚʝʨʦïʟʘʧʘʜʥʳʡ. 

ɿʘʧʘʜʥʳʡ ɸʧʰʝʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʟʢʦʛʦʨʴʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʝʚʥʠʤ ʧʨʠʧʦʜʥʷʪʳʤ ʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ 

ʧʝʨʝʨʘʙʦʪʘʥ ʧʦʟʜʥʝʡʰʠʤʠ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɻʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 200ï300 ʤ. ɻʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ ʨʘʟʚʠʪʳ ʩʣʘʙʦ. 

ʖʛʦïʟʘʧʘʜʥʳʡ ɸʧʰʝʨʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʚʝʨʩʠʦʥʥʳʤ ʥʠʟʢʦʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ. 

ɺʥʝʰʥʠʝ ʢʨʘʷ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʣʘʪʦ (ɹʘʢʠʥʩʢʦʛʦ ʠ ʜʨ.) ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 150ï180 ʤ ʢʨʫʪʦ 

(ʤʝʩʪʘʤʠ ʩʪʫʧʝʥʯʘʪʦ) ʦʙʨʳʚʘʶʪʩʷ ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʧʣʦʩʢʠʤ ʢʦʪʣʦʚʠʥʘʤ, ʜʦʣʠʥʘʤ ʠ ʦʚʨʘʛʘʤ. 

ʅʘ ʨʘʟʤʳʪʳʭ ʩʚʦʜʘʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʛʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ. ʄʝʩʪʘʤʠ ʚ ʜʦʣʠʥʘʭ 

(ʗʩʘʤʘʣʴʩʢʘʷ) ʠ ʢʦʪʣʦʚʠʥʘʭ (ʃʦʢʙʘʪʘʥʩʢʘʷ) ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʵʦʣʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ 

(ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ) [4].  

ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ ɸʧʰʝʨʦʥʘ ð ʭʦʣʤʠʩʪʦïʛʨʷʜʦʚʘʷ ʪʝʨʨʘʩʠʨʦʚʘʥʥʘʷ ʨʘʚʥʠʥʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʂʠʨʤʘʢʠʥʩʢʦʡ ʛʨʷʜʳ ʠ ɹʠʥʘʛʘʜʠʥʩʢʦʛʦ 

ʫʚʘʣʘ). ɼʣʷ ʢʦʪʣʦʚʠʥ ʭʘʨʘʢʪʝʨʥʳ ʩʦʣʦʥʯʘʢʦʚʦ-ʜʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ 

ʚʫʣʢʘʥʳ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʩʳʛʨʘʣʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝ-

ʯʝʪʚʝʨʪʠʯʥʳʝ ʪʨʘʥʩʛʨʝʩʩʠʠ ʂʘʩʧʠʷ ʠ ʘʨʠʜʥʦïʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʦʩʪʦʯʥʳʡ 

ɸʧʰʝʨʦʥ ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʢ ʚʦʩʪʦʢʫ ʦʪ ʌʘʪʤʘʠ-ɿʳʭʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ. 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʛʢʘ ʚʩʭʦʣʤʣʝʥʥʳʤ, ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʛʝʥʝʪʠʯʝʩʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʭʘʟʘʨʩʢʫʶ ʘʙʨʘʟʠʦʥʥʫʶ ʪʝʨʨʘʩʫ, ʤʝʩʪʘʤʠ ʪʠʧʘ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ 
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ʨʘʚʥʠʥʳ (ʇʠʨʰʘʛʠʥʩʢʘʷ ʠ ɻʶʨʛʷʥʩʢʘʷ). ʅʘ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʳ ʵʦʣʦʚʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ [5].  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʥʘ ʥʝʙʦʣʴʰʠʭ ʢʦʪʣʦʚʠʥʘʭ ʨʘʟʚʠʪʳ ʩʫʬʬʦʟʠʦʥʥʦ-ʜʝʬʣʷʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ɻʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɻʦʙʫʩʪʘʥ ʤʝʩʪʥʦʩʪʴ, ʣʝʞʘʱʘʷ ʟʘʧʘʜʥʝʝ 

ɸʧʰʝʨʦʥʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʘ ʦʚʨʘʛʘʤʠ ʠ ʨʫʩʣʘʤʠ (ʈʠʩʫʥʦʢ).  

 
ʈʠʩʫʥʦʢ. ʉʪʨʫʢʪʫʨ rʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʉʇʇ) ʧʦʯʚ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ɻʦʙʫʩʪʘʥʘ ʪʠʧʠʯʝʥ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʫʩʪʳʥʴ ʠ ʧʦʣʫʧʫʩʪʳʥʴ. ʆʥʘ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʦʣʳʥʠ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ʉʨʝʜʠ ʢʫʯʠ 

ʢʘʤʥʝʡ ʠ ʩʢʘʣ ʚʩʪʨʝʯʘʝʪʩʷ ʰʠʧʦʚʥʠʢ, ʢʘʨʣʠʢʦʚʘʷ ʚʠʰʥʷ, ʞʠʤʦʣʦʩʪʴ, ʤʦʞʞʝʚʝʣʴʥʠʢ, ʜʠʢʠʝ 

ʛʨʫʰʠ, ʜʠʢʠʡ ʨʠʩ, ʜʠʢʠʡ ʛʨʘʥʘʪ, ʚʠʥʦʛʨʘʜ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʡ ʧʦʯʚʝʥʥʦʡ ʩʲʝʤʢʠ ʫʯʝʥʳʤʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʦïʙʫʨʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ɸʧʰʝʨʦʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʯʚʝʥʥʦï

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʚʦʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʝʨʦ-

ʙʫʨʳʝ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʚʳʩʦʢʫʶ ʩʣʦʞʥʫʶ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʩ ʪʘʢʳʨʦʚʠʜʥʳʤʠ ʠ ʧʝʩʯʘʥʳʤʠ ʧʨʠʤʠʪʠʚʥʳʤʠ ʧʦʯʚʘʤʠ ʠʣʠ ʧʷʪʥʘʤʠ 

ʩʦʣʦʥʯʘʢʦʚ, ʩʦʟʜʘʚʘʷ ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ ʤʦʟʘʠʢʫ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʦʟʜʦʨʦʚʣʝʥʠʝ ʧʦʯʚ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [3]. 

ʄʝʪʦʜʦʤ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʪʨʫʢʪʫʨʘ ð ɻ ʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ɸʧh ʝʨʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ɻʦʙʫʩʪʘʥʘ ʩ ʦʪʨʘʞʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʉʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʥʳ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʧʦʯʚʝʥʥʳʭ ʪʝʣ. ʀʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʟʜʘʝʪ ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʩʣʫʯʘʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʟʦʨ. ʂʦʛʜʘ 

ʛʦʚʦʨʷʪ ʦ ʩʪʨʫʢʪʫʨʝ, ʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʣʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʠʨʦʜʥʳʭ ʪʝʣ, ʥʦ ʥʝ ʠʭ ʚʝʱʝʩʪʚʘ [4ï8]. 
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ʊʘʙʣʠʮʘ. 

ʊʀʇʓ ʇʆʏɺ ʇʆ ʉʊʈʋʂʊʋʈɽ ʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ 

 

ʊʠʧʳ ʩʪʨʫʢʪʫʨ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ɿʘʥʠʤʘʝʤʘʷ 

ʧʣʦʱʘʜʴ, ʛʘ 

ʅʘʟʚʘʥʠʷ ʧʦʯʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ  

ʃʫʢʦʚʠʯʥʦï

ʩʦʙʠʨʘʶʱʠʡ ʪʠʧ 

29600 ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʫʙʠʥʥʦïʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʛʣʫʙʠʥʥʦïʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦïʟʘʩʦʣʝʥʥʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦïʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ 

ʇʦʯʚʦïʛʨʫʥʪʳ ʩʠʣʴʥʦïʨʘʩʯʣʝʥʝʥʥʳʭ ʩʢʣʦʥʦʚ 

ɼʨʝʚʦʚʠʜʥʳʡ 

ʪʠʧ ʉʇʇ, 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

93220 ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʛʣʫʙʠʥʥʦïʛʠʧʩʦʥʦʩʥʳʝ, ʤʘʣʦʤʦʱʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦïʟʘʩʦʣʝʥʥʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʚʳʩʦʢʦïʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦïʛʠʧʩʦʥʦʩʥʳʝ 

ʉʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ 

ʇʨʠʙʨʝʞʥʳʝ ʤʦʨʩʢʠʝ ʨʘʢʫʰʝʯʥʳʝ ʧʝʩʢʠ 

ʊʝʭʥʦʛʝʥʥʳʝ (ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ) ʟʝʤʣʠ 

 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ɸʧh ʝʨʦʥʘ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ ʠ ʛʝʦʣʦʛʦïʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ. ʄʝʪʦʜʦʤ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʜʨʝʚʦʚʠʜʥʦïʢʦʥʮʝʥʪʨʠʯʝʩʢʠʡ, ʣʫʢʦʚʠʥʦïʩʦʙʠʨʘʶʱʠʡ ʪʠʧ 

ʉʇʇ ʥʘ ʟʘʧʘʜʝ ɸʧʰʝʨʦʥʘ, ʜʨʝʚʦʚʠʜʥʳʡ ʪʠʧ ʉʇʇ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ɻʦʙʫʩʪʘʥʦïɸʧʰʝʨʦʥʩʢʠʡ ʧʨʦʛʠʙ). ʆʧʨʝʜʝʣʝʥʳ ʚʥʫʪʨʝʥʥʠʝ ʢʘʯʝʩʪʚʘ ʵʪʠʭ ʩʪʨʫʢʪʫʨ: ʠʭ 

ʧʦʯʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʭ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʜʥʘʢʦ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʤʠʦʢʘʨʜʘ ʫ ʷʚʥʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʛʨʫʧʧʘʭ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʝʞʘʱʠʝ ʚ ʠʭ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʳ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʚʳʟʚʘʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʝʱʝ ʥʝ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʦ. ɺ ʥʘʩʪʦʷʱʝʤ ʦʙʟʦʨʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʫʨʦʚʥʠ 

ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʚʳʰʝʥʠʷ ʜʘʥʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ.  

 

Abstract. It is well known that regular physical activity has a beneficial effect on 

the cardiovascular system and reduces the risk of heart disease; however, numerous studies have 

shown an increase in heart troponin levels after exercise, which indicates damage to 

the myocardium in apparently healthy people. The prevalence of these results in various exercise 

conditions and population groups, as well as the potential underlying mechanisms and clinical 

significance of exercise-induced cardiac troponin release, has not yet been fully determined. This 

review discusses the effect of exercise on cardiac troponin levels and possible mechanisms for 

increasing these biomarkers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ, ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. 
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ɺʚʝʜʝʥʠʝ 

ʊʨʦʧʦʥʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʙʝʣʢʦʚ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʪʨʦʧʦʥʠʥ ʉ, 

ʪʨʦʧʦʥʠʥ ʊ ʠ ʪʨʦʧʦʥʠʥ I, ʦʙʨʘʟʫʝʪ ʩʢʝʣʝʪ ʧʦʧʝʨʝʯʥʦïʧʦʣʦʩʘʪʦʡ ʤʳʰʮʳ ʠ ʨʝʛʫʣʠʨʫʝʪ 

ʧʨʦʮʝʩʩ ʤʳʰʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ [1ï2]. ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ ʊ ʠ I ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ 

ʜʣʷ ʤʠʦʢʘʨʜʘ ʙʝʣʢʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʦʝ ʩʪʨʦʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʢʝʣʝʪʥʳʭ 

ʠʟʦʬʦʨʤ ʪʨʦʧʦʥʠʥʘ ʊ ʠ I, ʪʦʛʜʘ ʢʘʢ ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʉ ʘʙʩʦʣʶʪʥʦ ʠʜʝʥʪʠʯʝʥ ʩʢʝʣʝʪʥʦʤʫ 

ʪʨʦʧʦʥʠʥʫ ʉ, ʘ ʧʦʪʦʤʫ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʤʠʦʢʘʨʜʘ ʢʦʤʧʦʥʝʥʪʦʤ. ʈʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʊ ʠ I ʧʨʠʚʝʣʘ ʢ ʫʣʫʯʰʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ [1ï7]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʘʤʳʝ ʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʠʤʝʣʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʥʠʟʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʥʘʣʠʯʠʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʨʝʘʢʮʠʡ ʘʥʪʠʪʝʣ ʩ ʪʨʦʧʦʥʠʥʘʤʠ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ [4ï6].  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ 1987 ʛʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʥʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʘʥʘʣʠʟʦʚ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʫʨʦʚʥʝʡ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ [6]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʩʝʨʜʝʯʥʳʝ 

ʪʨʦʧʦʥʠʥʳ ʊ ʠ I ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʠ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 2000 ʛʦʜʫ [8] ʠ ʜʦ ʥʝʜʘʚʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ 

ʯʝʪʚʝʨʪʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʚ 2018 ʛ. [3]. ʇʨʠʟʥʘʥʦ, ʯʪʦ 

ʤʥʦʛʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʷ ʜʣʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ (ʈʠʩʫʥʦʢ) 

[9ï11].  

 

 
 

ʈʠʩʫʥʦʢ. ʇʨʠʯʠʥʳ ʧʦʚʳʰʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ, ʧʦʤʠʤʦ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ [12]. 
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ɺʚʝʜʝʥʠʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʪʨʦʧʦʥʠʥʘ, 

ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʭ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʧʦʚʨʝʞʜʝʥʠʷ 

ʤʠʦʢʘʨʜʘ (ʚʦʟʤʦʞʥʦ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ) [13] ʧʦʟʚʦʣʠʣʦ ʣʫʯʰʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʳʟʚʘʥʥʦʝ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʙʣʶʜʝʥʠʶ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʪʷʞʝʣʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʨʘʬʦʥ 

[14], ʥʦ ʜʘʞʝ ʧʦʩʣʝ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [15], ʠʣʠ ʪʝʩʪʘ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ 

[16]. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʠʟ ʤʠʦʢʘʨʜʘ ʠ ʦʪʨʘʞʘʝʪ 

ʣʠ ʦʥʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩʦʤ. 

 

ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

ʂʣʠʥʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʚʳʰʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʟʘʩʣʫʞʠʚʘʶʪ 

ʠʟʫʯʝʥʠʷ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ [17]. ɺʦ-ʧʝʨʚʳʭ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ ʢ 

ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʛʥʦʟʘʤ ʘʪʣʝʪʦʚ ʩ ʧʦʜʲʝʤʦʤ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʡ ʨʦʣʴʶ ʜʣʠʪʝʣʴʥʳʭ ʠ ʪʷʞʝʣʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʯʠʥʳ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʝʢʦʪʦʨʳʭ ʣʶʜʝʡ [18]. ʍʦʪʷ ʙʣʘʛʦʪʚʦʨʥʦʝ 

ʚʣʠʷʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ [19], ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʪʷʞʝʣʳʭ ʩʧʦʨʪʠʚʥʳʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʚʳʥʦʩʣʠʚʦʩʪʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʙʳʪʦʯʥʦʡ 

ʛʠʧʝʨʪʨʦʬʠʠ, ʬʠʙʨʦʟʫ ʤʠʦʢʘʨʜʫ ʠ ʨʘʟʚʠʪʠʶ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʧʠʩʘʥʦ ʥʝʤʘʣʦ ʩʣʫʯʘʝ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ ʫ ʤʦʣʦʜʳʭ ʩʧʦʨʪʩʤʝʥʦʚ [20ï22]. ɺʦ-

ʚʪʦʨʳʭ, ʚʳʟʚʘʥʥʦʝ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ 

(ʚʳʰʝ 99 ʧʝʨʮʝʥʪʠʣʷ) ʫ ʥʝʢʦʪʦʨʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦʩʣʝ ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʨʝʚʳʰʘʣʠ 

99 ʧʨʦʮʝʥʪʠʣʴ ʤʝʪʦʜʘ, ʬʦʨʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʜʥʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ [23]. 

ɺ ʨʷʜʝ ʩʦʦʙʱʝʥʠʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ 

ʫʨʦʚʥʠ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʠʢʪʦʨʘʤʠ ʙʫʜʫʱʠʭ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ 

ʩʦʙʳʪʠʡ, ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠʣʠ ʜʨʫʛʠʭ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [24ï25], ʥʦ ʜʘʞʝ ʫ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ [26]. ɺ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʧʦʩʣʝ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʦʙʳʯʥʦ 

ʩʯʠʪʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪʦʤ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʘ 

[27ï29]; ʪʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʘ ʪʝʦʨʠʷ ʙʳʣʘ ʦʩʧʦʨʝʥʘ ʥʝʜʘʚʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʦʢʘʟʘʚʰʠʤʠ, 

ʯʪʦ ʚʳʟʚʘʥʥʦʝ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ [30] ʠʣʠ 

ʩʢʨʳʪʦʡ (ʙʝʩʩʠʤʧʪʦʤʥʦʡ) ʬʦʨʤʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ [31]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʧʦʨʥʳʤ.  

 

ɺʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ  

ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ 

ʊʦʯʥʳʤ ʤʝʭʘʥʠʟʤ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʠʟ ʤʠʦʢʘʨʜʘ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʢʘ ʥʝʠʟʚʝʩʪʥʳ. ʇʨʝʜʧʦʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ:  

1. ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʮʠʪʦʟʦʣʴʥʦʛʦ ʧʫʣʘ ʪʨʦʧʦʥʠʥʦʚ ʯʝʨʝʟ ʠʥʪʘʢʪʥʫʶ ʢʣʝʪʦʯʥʫʶ 

ʤʝʤʙʨʘʥʫ,  

2. ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʢʘʨʜʠʦʤʠʦʮʠʪʘ,  

3. ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʤʝʤʙʨʘʥʥʳʭ ʚʝʟʠʢʫʣ,  
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4. ʧʝʨʝʢʨʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʥʪʠʪʝʣ (ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ) ʩʦ ʩʢʝʣʝʪʥʳʤʠ ʠʟʦʬʦʨʤʘʤʠ ʪʨʦʧʦʥʠʥʦʚ [32].  

ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʮʠʪʦʟʦʣʴʥʦʛʦ ʧʫʣʘ ʪʨʦʧʦʥʠʥʦʚ ʯʝʨʝʟ ʠʥʪʘʢʪʥʫʶ ʢʣʝʪʦʯʥʫʶ 

ʤʝʤʙʨʘʥʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʪʦʟʦʣʴʥʳʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ, ʧʦʷʚʣʝʥʠʝ ʚ ʢʨʦʚʠ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʚʫʭʬʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ [2, 32ï35]. ʂʠʥʝʪʠʢʘ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʦʩʣʝ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩ ʨʘʥʥʠʤ ʧʠʢʦʤ ʠ ʙʳʩʪʨʦʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʘʪʪʝʨʥʘ ʧʦʜʲʝʤʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʠ ʦʩʪʨʦʤ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ [34], ʠʣʠ ʜʘʞʝ ʧʨʠ 

ʦʧʝʨʘʮʠʠ ʘʙʣʷʮʠʠ ʩʝʨʜʮʘ [36], ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚʳʟʚʘʥʥʦʝ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʠʟ ʮʠʪʦʟʦʣʴʥʦʡ ʬʨʘʢʮʠʠ 

ʪʨʦʧʦʥʠʥʦʚ [35]. 

ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ. Starnberg ʠ ʩʦʘʚʪ. ʧʨʦʚʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro ʥʘ ʩʝʨʜʝʯʥʦʡ ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ ʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ 

ʮʠʪʦʟʦʣʴʥʘʷ ʫʪʝʯʢʘ ʮʠʪʦʟʦʣʴʥʳʭ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʣʝʛʯʝʥʘ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʘʨʢʦʣʝʤʤʳ ʫ ʤʠʦʢʘʨʜʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʚʦʟʥʠʢʘʪʴ ʟʘ ʩʯʝʪ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [37ï38]. ʆʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʘʨʜʠʦʤʠʦʮʠʪʳ, 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʠʣʠ ʜʣʠʪʝʣʴʥʳʤ ʘʮʠʜʦʟʦʤ [38]. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʜʘʣʷʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʧʨʝʚʳʰʘʝʪʩʷ, ʩʝʨʜʝʯʥʳʝ 

ʪʨʦʧʦʥʠʥʳ ʩʪʘʥʦʚʠʪʩʷ ʦʙʥʘʨʫʞʠʚʘʝʤʳʤʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʠ. ʕʪʘ 

ʧʘʩʩʠʚʥʘʷ ʜʠʬʬʫʟʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʠʟ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʚʦ ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʢʦʤʧʘʨʪʤʝʥʪ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʥʘʛʨʫʟʢʝ, 

ʩʦʚʤʝʩʪʠʤʘ ʩ ʢʠʥʝʪʠʢʦʡ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʪʨʦʧʦʥʠʥʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ in vitro; 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘ ʥʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ in vivo.  

ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʤʝʤʙʨʘʥʥʳʭ ʚʝʟʠʢʫʣ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʞʠʚʦʪʥʳʭ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʠʰʝʤʠʠ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʢʨʦʟʘ ʦʙʨʘʟʫʶʪʩʷ ʚʝʟʠʢʫʣʳ (ʧʫʟʳʨʴʢʠ), ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʙʝʣʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʨʦʧʦʥʠʥʳ. ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʪʨʦʧʦʥʠʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʟʨʳʚʝ ʵʪʠʭ ʧʫʟʳʨʴʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʜʠʦʤʠʦʮʠʪʘ. P. Schwartz et al. 

ʚʧʝʨʚʳʝ ʠʟʫʯʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʟʠʢʫʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ, 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʦʪʤʝʪʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʫʟʳʨʴʢʦʚ ʯʝʨʝʟ 30 ʤʠʥ ʧʦʩʣʝ ʠʰʝʤʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ [39]. ɼʘʥʥʘʷ ʛʠʧʦʪʝʟʘ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ ʜʚʫʭʬʘʟʥʦʛʦ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʪʨʦʧʦʥʠʥʦʚ ʧʦʩʣʝ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [35]. 

ʇʝʨʝʢʨʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʥʪʠʪʝʣ (ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ) ʩʦ ʩʢʝʣʝʪʥʳʤʠ ʠʟʦʬʦʨʤʘʤʠ ʪʨʦʧʦʥʠʥʦʚ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʫʨʦʚʥʝʡ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʧʝʨʝʢʨʝʩʪʥʳʤ ʨʝʘʢʮʠʷʤ ʩʦ 

ʩʢʝʣʝʪʥʳʤʠ ʪʨʦʧʦʥʠʥʘʤʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʚ ʦʩʥʦʚʥʦʤ, ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʚʳʭ 

ʠʤʤʫʥʦʘʥʘʣʠʟʦʚ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ [4ï6], ʦʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʦʧʦʥʠʥʦʚʳʭ ʪʝʩʪ-

ʩʠʩʪʝʤʘʭ [9ï10, 40ï41].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʩʝʨʜʝʯʥʳʝ 

ʪʨʦʧʦʥʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʳʰʝʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʥʝʙʦʣʴʰʠʭ ʥʘʛʨʫʟʦʢ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʣʠʪʝʣʴʥʳʤʠ ʠ 
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ʪʷʞʝʣʳʤʠ ʩʧʦʨʪʠʚʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʪʘʢʠʤ ʢʘʢ ʤʘʨʘʬʦʥ. ʆʩʪʘʶʪʩʷ ʩʧʦʨʥʳʤʠ ʚʦʧʨʦʩʳ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠ 

ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʜʘʥʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʦʮʝʥʢʘ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ 

ʙʦʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʦ 

100 ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʚʠʯʥʳʡ ʠ ʧʦʚʪʦʨʥʳʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʚ ʢʘʨʦʪʠʜʥʦʤ 

ʙʘʩʩʝʡʥʝ ʠ ʚʝʨʪʝʙʨʦ-ʙʘʟʠʣʷʨʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ. ʇʘʮʠʝʥʪʳ ʥʝ 

ʠʤʝʣʠ ʪʷʞʝʣʳʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʠ ʨʝʯʝʚʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʥʝʡʨʦ- 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʨʦʩʫ. ʀʰʝʤʠʯʝʩʢʠʡ ʦʯʘʛ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 1ï6 ʜʥʠ ʦʪ ʥʘʯʘʣʘ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʢʨʘʪʢʦʡ ʰʢʘʣʳ ʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ, ʪʝʩʪʘ ʟʘʧʦʤʠʥʘʥʠʷ 10 ʩʣʦʚ ʠ ʪʘʙʣʠʮ ʐʫʣʴʪʝ. ʈʝʟʫʣʴʪʘʪʳ. ɺ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ 

ʠʥʩʫʣʴʪʘ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 77% ʩʣʫʯʘʝʚ ʠ ʧʦ ʢʨʘʪʢʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʦʩʪʘʚʠʣ 26,87Ñ0,8 ʙʘʣʣʦʚ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ, 22,83Ñ0,8 ʙʘʣʣʦʚ ð ʫ 

ʣʠʮ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʩʰʠʭ ʤʦʟʛʦʚʳʭ ʬʫʥʢʮʠʡ ʚʳʷʚʣʝʥʳ 

ʫ ʧʘʮʠʝʥʪʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʙʦʣʝʝ 12 ʯ ʦʪ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʢʣʠʥʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʩʦʩʪʘʚʠʣʠ 23,2Ñ0,6 ʙʘʣʣʦʚ. ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 77% 

ʩʣʫʯʘʝʚ, ʧʨʠ ʵʪʦʤ ʧʦʟʜʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʙʦʣʴʥʳʭ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɸ ʪʘʢʞʝ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʦʙʣʘʜʘʣʦ ʫ ʣʠʮ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʳʤʠ ʙʦʣʴʥʳʤʠ. 

ʇʦʚʪʦʨʥʳʡ ʠʥʩʫʣʴʪ ʧʨʠʚʦʜʠʣ ʢ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʥʝ ʪʦʣʴʢʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ, ʥʦ ʠ 

ʢʦʛʥʠʪʠʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʯʪʦ, ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʥʠʞʝʥʠʝʤ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʎʅʉ. 

 

Abstract. The aim of research. The aim of the study was to evaluate neuropsychological 

disorders in patients with ischemic stroke in the acute period. Materials and methods. 100 patients 

with primary and repeated ischemic stroke in the carotid artery and vertebro-basilar arterial system 

in the acute period were examined. Patients did not have severe motor and speech disorders that 

could prevent neuro-psychological examination. The ischemic focus was visualized for 1ï6 days 

from the onset of the disease by magnetic resonance imaging and computed tomography. Cognitive 

functions were assessed using a Mini Mental State Examination scale, a 10-word memorization test, 

and Schulte tables. Results. In the acute period of stroke, cognitive deficit was observed in 77% of 

cases and according to Mini Mental State Examination was 26.87Ñ0.8 points in young patients, 

22.83Ñ0.8 points-in middle-aged patients. More pronounced disorders of higher brain functions 
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were found in patients hospitalized during a period of more than 12 hours from the beginning of 

the disease clinic and amounted to 23.2Ñ0.6 points. Conclusion. The study revealed that in the acute 

period of ischemic stroke, cognitive disorders were observed in 77% of cases, while late 

hospitalization of patients was accompanied by more pronounced violations of neuropsychological 

functions. And cognitive impairment was significantly prevalent in individuals of middle and old 

age compared to younger patients. Repeated stroke led to more significant not only neurological, 

but also cognitive impairment, which is associated with structural and functional damage to 

the substance of the brain and a decrease in the reserve capacity of the Central nervous system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʪʠʥʩʫʣʴʪʥʳʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʨʦʢʠ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʚʦʟʨʘʩʪ, ʧʝʨʚʳʡ ʠ ʧʦʚʪʦʨʥʳʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ. 

 

Keywords: post-stroke neuropsychological disorders, terms of hospitalization, age, first and 

second ischemic stroke. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʰʠʨʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ 

ʝʞʝʛʦʜʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ çɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʟʘ 2014 ʛ. ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 185,4 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʠʟ ʥʠʭ ʥʘ ʜʦʣʶ ʠʥʩʫʣʴʪʘ ʧʨʠʰʣʦʩʴ 64,5 ʩʣʫʯʘʝʚ [1].  

ɺʳʞʠʚʰʠʝ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ ʙʦʣʴʥʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʚʪʦʨʥʦʛʦ ʆʅʄʂ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʚ ʩʚʷʟʠ ʩ ʫʪʨʘʪʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ ʙʦʣʴʥʳʭ 

ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʚʠʛʘʪʝʣʴʥʳʝ, ʥʦ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 24 ʜʦ 39% ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2; 3]. ʊʘʢ, ʫ 10-18% ʙʦʣʴʥʳʭ 

ʯʝʨʝʟ 6 ʤʝʩ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʆʅʄʂ ʨʘʟʚʠʚʘʝʪʩʷ ʜʝʤʝʥʮʠʷ, ʘ ʫ 45-80% ð ʫʤʝʨʝʥʥʳʝ 

ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ [4; 5]. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʦʩʪʠʥʩʫʣʴʪʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ (ʇʠʂʈ) ʷʚʣʷʝʪʩʷ 

ʚʨʝʤʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʥʠʞʝʥʠʝʤ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʆʅʄʂ. ʂʦʛʥʠʪʠʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʝʨʚʳʝ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ, ʥʦ ʥʝ ʧʦʟʜʥʝʝ 1 ʛʦʜʘ ʧʦʩʣʝ ʆʅʄʂ, 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʩʫʣʴʪʘ [6]. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʦʢʠ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ʠʥʩʫʣʴʪʘ. ʈʘʥʥʷʷ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʠ ʥʘʯʘʣʦ ʣʝʯʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ 

ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʩʫʣʴʪʘ [7; 8]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ 

ʚʥʫʪʨʝʥʥʝʝ, ʪʘʢ ʠ ʚʥʝʰʥʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʦʣʴʰʠʭ ʤʘʩʩ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʨʝʛʠʦʥʳ ʠ ʩʪʨʘʥʳ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʳ ʤʠʛʨʘʮʠʠ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʢʦʣʦ 700000 ʛʨʘʞʜʘʥ ʂʳʨʛʳʟʩʪʘʥʘ 

ʨʘʙʦʪʘʶʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ, ʧʨʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ 5,836 ʤʣʥ ʯʝʣʦʚʝʢ [9]. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ çʩʪʘʨʝʥʠʶè ʥʘʩʝʣʝʥʠʷ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʠʟʫʯʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʦʩʪʠʥʩʫʣʴʪʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʭʫʜʰʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʙʳʪʦʚʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʟʘʜʘʧʪʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʨʝʙʫʝʪʩʷ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʧʦʩʪʠʥʩʫʣʴʪʥʳʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʙʦʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ 

ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʙʦʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ 
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ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʚʦʟʨʘʩʪʘ; ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʙʦʣʴʥʳʭ ʩ ʧʝʨʚʠʯʥʳʤ ʠ 

ʧʦʚʪʦʨʥʳʤ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ɻʂɹ ˉ1, ʚ ʦʪʜʝʣʝʥʠʠ ʘʥʛʠʦʥʝʚʨʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚ 

ʢʣʠʥʠʢʝ çʄʝʜʠè, ʛ. ɹʠʰʢʝʢ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 100 ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʝ 

ʧʝʨʚʠʯʥʳʡ ʠ ʧʦʚʪʦʨʥʳʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʚ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ ʠ ʚʝʨʪʝʙʨʦ-

ʙʘʟʠʣʷʨʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʪʷʞʝʣʳʝ 

ʜʚʠʛʘʪʝʣʴʥʳʝ ʠ ʨʝʯʝʚʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʥʝʡʨʦ- ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʨʦʩʫ. 

ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 31 ʜʦ 75 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 56,11Ñ0,9 ʣʝʪ), 

ʩʨʝʜʠ ʥʠʭ ð 53 ʤʫʞʯʠʥ ʠ 47 ʞʝʥʱʠʥ. ɹr ʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 43 ʙʦʣʴʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ 

ʣʝʚʦʤ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ, 35 ʧʘʮʠʝʥʪʦʚ ð ʚ ʧʨʘʚʦʤ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ ʠ 22 ʧʘʮʠʝʥʪʘ ð 

ʚ ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ (ɺɹɸʉ). ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣʠ ʙʦʣʴʥʳʝ ʩ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʰʠʤ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ (70 ʯʝʣʦʚʝʢ).  

ʋ 30 ʧʘʮʠʝʥʪʦʚ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʨʘʟʚʠʣʩʷ ʧʦʚʪʦʨʥʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ʠʣʠ ʥʝʚʨʦʣʦʛʠʠ ʩʧʫʩʪʷ 6 ʠ ʙʦʣʝʝ ʯʘʩʦʚ ʦʪ 

ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʢʣʠʥʠʢʠ ʠʥʩʫʣʴʪʘ: 21 ʯʝʣʦʚʝʢ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 6 

ʜʦ 12 ʯ ʦʪ ʜʝʙʶʪʘ ʟʘʙʦʣʝʚʘʥʠʷ, 18 ʧʘʮʠʝʥʪʦʚ ð ʦʪ 12 ʜʦ 24 ʯ, 28 ʧʘʮʠʝʥʪʦʚ ð ʩʧʫʩʪʷ 24 ʯ. ɺ 

ʧʝʨʠʦʜ ʜʦ 6 ʯ ʦʪ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ 33 

ʙʦʣʴʥʳʭ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ, ʦʮʝʥʠʚʘʝʤʳʡ ʧʦ ʰʢʘʣʝ ʠʥʩʫʣʴʪʘ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʜʦʨʦʚʴʷ, ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 5,04Ñ0,28. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʨʘʜʘʣʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (83%), ʫ 56 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʩʪʝʥʦʟ ʵʢʩʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʛʦʣʦʚʳ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ʥʘ 50% ʠ ʙʦʣʝʝ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ (ʤʝʨʮʘʪʝʣʴʥʘʷ ʘʨʠʪʤʠʷ, 

ʩʪʝʥʦʢʘʨʜʠʷ ʠ ʜʨ.) ʚʳʷʚʣʝʥʳ ʫ 23% ʧʘʮʠʝʥʪʦʚ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ð ʫ 15%. ʀʥʜʝʢʩ ʤʘʩʩʳ 

ʪʝʣʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 28,9Ñ0,55, ʢʫʨʝʥʠʝ ʦʪʤʝʪʠʣʠ ʫ 39 ʯʝʣʦʚʝʢ.  

ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʧʘʮʠʝʥʪʘ ʠ ʝʛʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʝʜʳʥʩʫʣʴʪʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ɺʇʌ, 

ʪʘʢʠʭ ʢʘʢ ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʧʨʠʷʪʠʶ, ʤʳʰʣʝʥʠʝ, ʩʯʝʪ, ʚʳʷʚʣʷʣʠʩʴ ʫ 28% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʠʥʩʫʣʴʪʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʳʷʚʣʝʥʳ ʫ 77% 

ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʂʐʆʇʉ ʩʦʩʪʘʚʠʣ 22,53Ñ0,5, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʙʳʤ 

ʢʦʛʥʠʪʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ.  

ʉʙʦʨ ʞʘʣʦʙ, ʘʥʘʤʥʝʟʘ, ʧʨʦʚʝʜʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ (ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ, ʩʘʭʘʨʘ ʢʨʦʚʠ, 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʂɻ), ʜʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʩʦʩʫʜʦʚ ʰʝʠ ʥʘ ʘʧʧʘʨʘʪʝ Mindray M7, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʩʫʪʦʯʥʦʝ ʕʂɻ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ, ʦʩʤʦʪʨ ʛʣʘʟʥʦʛʦ ʜʥʘ ʧʦʟʚʦʣʠʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʜʠʘʛʥʦʟ ʆʅʄʂ. ʆʮʝʥʢʘ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣʳ ʠʥʩʫʣʴʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʟʜʦʨʦʚʴʷ (NIHSS) [10], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʣʝʛʢʠʡ ʠʥʩʫʣʴʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 1-7 

ʙʘʣʣʘʤ, ʠʥʩʫʣʴʪ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ð 8ï16 ʠ ʪʷʞʝʣʳʡ ʠʥʩʫʣʴʪ ð ʙʦʣʝʝ 16 ʙʘʣʣʘʤ. 

ʀʰʝʤʠʯʝʩʢʠʡ ʦʯʘʛ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 1-6 ʜʥʠ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ) ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʂʊ) ʫ 67 ʙʦʣʴʥʳʭ. ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʤ ʪʦʤʦʛʨʘʬʝ ñHITACHI Echelon OVALò 

ʩʦ ʩʨʝʜʥʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 6W ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 1,5ʊ ʚ ʨʝʞʠʤʘʭ FLAIR, ʊ1-

ɺʀ, ʊ2-ɺʀ, DWI ʚ ʩʘʛʠʪʪʘʣʴʥʦʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ; ʂʊ ʥʘ ʘʧʧʘʨʘʪʝ 
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HITACHI SCENARIA 64ch/128 slice. ɺʝʜʝʥʠʝ ʧʘʮʠʝʥʪʘ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ 

ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ. 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʢʨʘʪʢʦʡ ʰʢʘʣʳ 

ʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ (ʂʐʆʇʉ), ʠʣʠ ʪʝʩʪʘ çʄʠʥʠ-ʄʝʥʪʘʣè (Mini-Mental State 

Examination, ʥʘʜʝʞʥʦʩʪʴ ʪʝʩʪʘ ʫʩʪʘʥʦʚʣʝʥʘ [11], ʧʨʠ ʵʪʦʤ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʩʯʠʪʘʣʠʩʴ 

ʥʦʨʤʘʣʴʥʳʤʠ ʧʨʠ ʟʥʘʯʝʥʠʠ ʩʫʤʤʘʨʥʦʛʦ ʙʘʣʣʘ 28-30, ʫʤʝʨʝʥʥʦ ʥʘʨʫʰʝʥʥʳʤʠ ð 24-27 

ʙʘʣʣʦʚ, ʚʳʨʘʞʝʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ- ʜʦ 24 ʙʘʣʣʦʚ. ɼʘʥʥʘʷ ʰʢʘʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʮʝʥʢʫ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʨʠʝʥʪʠʨʦʚʢʫ ʚʦ ʚʨʝʤʝʥʠ, ʤʝʩʪʝ, ʚʦʩʧʨʠʷʪʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʥʠʤʘʥʠʷ, ʧʘʤʷʪʠ, ʨʝʯʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʘʢʩʠʩʘ [12]. ʅʘʣʠʯʠʝ ʧʨʝʜʳʥʩʫʣʴʪʥʳʭ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪʳ ʩʦʩʪʦʷʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ 

ʧʦʞʠʣʦʛʦ ʨʦʜʩʪʚʝʥʥʠʢʘ (Informant Questionnaire on Cognitive Decline in the Elderly) [13], 

ʩʦʩʪʦʷʱʝʡ ʠʟ 26 ʚʦʧʨʦʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʞʝ ʦʪʜʝʣʴʥʦ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠʩʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʠ 

ʦʪʩʨʦʯʝʥʥʘʷ ʧʘʤʷʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʟʘʫʯʠʚʘʥʠʷ 10 ʩʣʦʚ: ʚʨʘʯ ʧʨʦʠʟʥʦʩʠʪ 10 ʩʣʦʚ, ʢʦʪʦʨʳʝ 

ʧʘʮʠʝʥʪ ʧʦʚʪʦʨʷʝʪ. ʇʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʧʷʪʴ ʨʘʟ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, 

ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʙʦʣʴʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʩʣʦʚʘ ʯʝʨʝʟ 50-60 ʤʠʥ ʙʝʟ 

ʥʘʧʦʤʠʥʘʥʠʷ. ɺ ʥʦʨʤʝ ʢʨʠʚʘʷ ʟʘʧʦʤʠʥʘʥʠʷ ʥʦʩʠʪ ʩʣʝʜʫʶʱʠʡ ʭʘʨʘʢʪʝʨ: 5,7,9,9,9 ʠʣʠ 10 ʣʠʙʦ 

6,8,9,9,9 ʠʣʠ 10. ʆʙʲʝʤ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʐʫʣʴʪʝ: ʙʦʣʴʥʦʡ ʜʦʣʞʝʥ ʥʘʡʪʠ 

ʮʠʬʨʳ ʦʪ 1 ʜʦ 25 ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʷʪʠ ʪʘʙʣʠʮʘʤ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʮʠʬʨʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʧʦ ʧʦʨʷʜʢʫ. ʆʙʩʣʝʜʫʝʤʳʡ ʟʘʩʝʢʘʝʪ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʙʦʣʴʥʳʤ ʥʘ ʢʘʞʜʫʶ 

ʪʘʙʣʠʮʫ, ʚ ʥʦʨʤʝ ʟʜʦʨʦʚʳʝ ʤʦʣʦʜʳʝ ʣʶʜʠ ʪʨʘʪʷʪ ʥʘ ʪʘʙʣʠʮʫ ʦʪ 30 ʜʦ 50 ʩ [14]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʇʂ IBM Pentium 4 ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ çSPSS 16.0 FULLè ʠ Microsoft Excel-2010. ɺ 

ʢʘʯʝʩʪʚʝ ʟʥʘʯʠʤʦʛʦ ʧʨʠʥʠʤʘʣʩʷ ʫʨʦʚʝʥʴ ʨ<0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʆʙʱʠʡ ʙʘʣʣ ʂʐʆʇʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʝʡ ʩʦʩʪʘʚʠʣ 

24,3Ñ0,7, ʩ ʛʦʩʧʠʪʘʣʠʟʘʮʠʝʡ ʚ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ 6-12 ʯ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ð 25,0Ñ0,8 ʠ 

ʙʦʣʝʝ 12 ʯ ð 23,2Ñ0,6. ʇʨʠ ʵʪʦʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ 

ʧʝʨʚʳʝ 6 ʯ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʩʪʘʚʠʣʠ 4,61Ñ0,5 ʙʘʣʣʦʚ, ʫ ʙʦʣʴʥʳʭ, ʧʦʣʫʯʠʚʰʠʭ 

ʣʝʯʝʥʠʝ ʧʦ ʧʨʦʰʝʩʪʚʠʝ 6-12 ʯ ð 4,4Ñ0,6 ʙʘʣʣʦʚ, ʠ ʙʦʣʝʝ 12ʯ ð 5,6Ñ0,3 ʙʘʣʣʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʂʐʆʇʉ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 26,87Ñ0,8 ʙʘʣʣʦʚ ʫ ʙʦʣʴʥʳʭ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ, 22,83Ñ0,8 ð ʫ ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʠ 24,17Ñ0,6 ʙʘʣʣʦʚ ð ʫ ʧʦʞʠʣʳʭ. ʇʨʠ 

ʵʪʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʘʥʥʦʡ ʰʢʘʣʳ ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʞʜʫ 

ʙʦʣʴʥʳʤʠ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʦʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʦʚ.  

ɺ ʟʘʜʘʥʠʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʭʦʨʝʯʝʚʦʡ ʧʘʤʷʪʠ ʣʠʮʘ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʚʪʦʨʠʣʠ ʦʪ 

4,0Ñ0,2 ʜʦ 6,9Ñ0,4 ʩʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʴʥʳʝ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚʦʩʧʨʦʠʟʚʝʣʠ 3,0Ñ0,3- 

5,49Ñ0,3, ʠ ʧʦʞʠʣʦʛʦ ð ʦʪ 3,6Ñ0,3 ʜʦ 6,0Ñ0,3 ʩʣʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʧʦ ʪʘʙʣʠʮʘʤ 

ʐʫʣʴʪʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʣʠʮʘʤ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 44 ʣʝʪ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʦʪ 68,69Ñ5,9 ʜʦ 73,25Ñ6,4 ʩ ʥʘ 

ʨʘʟʳʩʢʠʚʘʥʠʝ ʯʠʩʝʣ, ʚ ʚʦʟʨʘʩʪʝ 45-59 ʣʝʪ ð ʦʪ 96,02Ñ6,6 ʜʦ 100,13Ñ6,5 ʩʝʢ, ʧʨʠ ʵʪʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʦʣʴʥʳʭ ʦʪʤʝʯʝʥʦ ʧʨʠ 

2-5 ʧʦʧʳʪʢʘʭ; ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ 60-75 ʣʝʪ ʟʘʪʨʘʪʠʣʠ 80,2Ñ3,7-85,0Ñ4,2 ʩ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʦʝ 

ʟʘʜʘʥʠʝ (ʊʘʙʣʠʮʘ 1). 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʙʦʣʴʥʳʭ ʩ ʧʝʨʚʠʯʥʳʤ ʠʥʩʫʣʴʪʦʤ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 

4,7Ñ0,3 ʙʘʣʣʦʚ, ʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʪʦʨʥʳʤ ʆʅʄʂ ð 5,8Ñ0,5 ʙʘʣʣʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫ 

ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʂʐʆʇʉ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 22,9Ñ0,9 ʙʘʣʣʦʚ, ʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʧʝʨʚʠʯʥʳʤ ʠʥʩʫʣʴʪʦʤ ð 24,4Ñ0,5 ʙʘʣʣʦʚ. 
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ʇʘʮʠʝʥʪʳ ʩ ʚʧʝʨʚʳʝ ʧʝʨʝʥʝʩʝʥʥʳʤ ʆʅʄʂ ʧʦʚʪʦʨʠʣʠ ʦʪ 3,51Ñ0,2 ʜʦ 6,0Ñ0,2, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʙʦʣʴʥʳʝ ʩ ʧʦʚʪʦʨʥʳʤ ʠʥʩʫʣʴʪʦʤ ð ʦʪ 3,23Ñ0,3 ʜʦ 5,37Ñ0,4 ʩʣʦʚʘ ʠʟ ʨʘʥʝʝ ʧʨʦʠʟʥʝʩʝʥʥʳʭ 

10, ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʚʳʷʚʣʝʥʦ ʧʨʠ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷʭ 

ʩʣʦʚ. ʅʘ ʦʪʳʩʢʠʚʘʥʠʝ ʯʠʩʝʣ ʧʦ ʪʘʙʣʠʮʘʤ ʐʫʣʴʪʝ ʧʘʮʠʝʥʪʳ ʩ ʧʝʨʚʠʯʥʳʤ ʠʥʩʫʣʴʪʦʤ 

ʟʘʪʨʘʪʠʣʠ ʦʪ 81,8Ñ3,9 ʜʦ 84,9Ñ3,8 ʩ, ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʚʪʦʨʥʳʤ ʠʥʩʫʣʴʪʦʤ ʫʰʣʦ ʦʪ 96,0Ñ7,4 ʜʦ 

101,6Ñ 7,7 ʩ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʠʝ ʧʨʠ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʧʦʧʳʪʢʘʭ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 1.  

ʂʆɻʅʀʊʀɺʅʓɽ ʅɸʈʋʐɽʅʀʗ ʀ ɺʆɿʈɸʉʊ ɹʆʃʔʅʓʍ ʉ ʀʐɽʄʀʏɽʉʂʀʄ ʀʅʉʋʃʔʊʆʄ 

 

ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ 

ʜʦ 44 ʣʝʪ, n=16 45-59 ʣʝʪ, n=47 60-75 ʣʝʪ, n=37 

ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ (ʂʐʆʇʉ, ʙʘʣʣʳ) 26,87Ñ0,8* 22,83Ñ0,8* 24,15Ñ0,6* 

ʉʣʫʭʦʨʝʯʝʚʘʷ ʧʘʤʷʪʴ (ʪʝʩʪ ʟʘʧʦʤʠʥʘʥʠʷ 10 ʩʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ) 

1-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ 4,0Ñ0,2 3,57Ñ0,2 3,59Ñ0,2 

2-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ 5,5Ñ0,3 4,55Ñ0,2 4,92Ñ0,2 

3-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  5,69Ñ0,4 4,81Ñ0,3 5,3Ñ0,2 

4-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  6,0Ñ0,5 5,45Ñ0,3 6,0Ñ0,3 

5-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  6,9Ñ0,4 5,49Ñ0,3 5,86Ñ0,2 

ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʯʝʨʝʟ 50-60 ʤʠʥ 4,1Ñ0,4 3,0Ñ0,3 3,6Ñ0,3 

ʋʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ (ʤʝʪʦʜʠʢʘ ʐʫʣʴʪʝ, ʩʝʢ) 

ʇʝʨʚʘʷ ʪʘʙʣʠʮʘ 71,38Ñ5,9 96,02Ñ6,6 80,2Ñ3,7 

ɺʪʦʨʘʷ ʪʘʙʣʠʮʘ 69,38Ñ5,3* 96,49Ñ6,3* 82,2Ñ4,1 

ʊʨʝʪʴʷ ʪʘʙʣʠʮʘ 68,69Ñ5,9* 96,74Ñ6,5* 81,73Ñ4,0 

ʏʝʪʚʝʨʪʘʷ ʪʘʙʣʠʮʘ 73,19Ñ7,0* 100,13Ñ6,5* 81,68Ñ4,0 

ʇʷʪʘʷ ʪʘʙʣʠʮʘ 73,25Ñ6,4* 99,6Ñ6,4* 85,0Ñ4,2 

*ʨ<0,05 - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

 
ʊʘʙʣʠʮʘ 2.  

ʅɽɺʈʆʃʆɻʀʏɽʉʂʀɽ ʀ ʂʆɻʅʀʊʀɺʅʓɽ ʌʋʅʂʎʀʀ ɹʆʃʔʅʓʍ  

ʉ ʇɽʈɺʀʏʅʓʄ ʀ ʇʆɺʊʆʈʅʓʄ ʀʐɽʄʀʏɽʉʂʀʄ ʀʅʉʋʃʔʊʆʄ 

 

ʇʦʢʘʟʘʪʝʣʠ ʇʝʨʚʠʯʥʳʡ ʠʥʩʫʣʴʪ, n=70 ʇʦʚʪʦʨʥʳʡ ʠʥʩʫʣʴʪ, n=30 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ  

(NIHHS, ʙʘʣʣʳ) 

4,7Ñ0,3 5,8Ñ0,5 

ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ (ʂʐʆʇʉ, ʙʘʣʣʳ) 24,4Ñ0,5 22,9Ñ0,9 

ʉʣʫʭʦʨʝʯʝʚʘʷ ʧʘʤʷʪʴ (ʪʝʩʪ ʟʘʧʦʤʠʥʘʥʠʷ 10 ʩʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ) 

1-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ 3,7Ñ0,2 3,5Ñ0,2 

2-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ 4,8Ñ0,1 4,7Ñ0,2 

3-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  5,3Ñ0,2* 4,5Ñ0,3* 

4-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  6,0Ñ0,2* 5,1Ñ,0,3* 

5-ʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʦʚ  6,0Ñ,02 5,3Ñ,04 

ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʯʝʨʝʟ 50-60 ʤʠʥ 3,5Ñ0,2 3,2Ñ0,3 

ʋʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ (ʤʝʪʦʜʠʢʘ ʐʫʣʴʪʝ, ʩʝʢ) 

ʇʝʨʚʘʷ ʪʘʙʣʠʮʘ 82,0Ñ4,0 96,0Ñ7,4 

ɺʪʦʨʘʷ ʪʘʙʣʠʮʘ 82,9Ñ3,8 96,0Ñ7,5 

ʊʨʝʪʴʷ ʪʘʙʣʠʮʘ 81,8Ñ3,9* 98,0Ñ7,7* 

ʏʝʪʚʝʨʪʘʷ ʪʘʙʣʠʮʘ 83,7Ñ4,0* 101,3Ñ7,7* 

ʇʷʪʘʷ ʪʘʙʣʠʮʘ 84,9Ñ3,9 101,6Ñ7,7 

*ʨ<0,05 - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ, ʦʮʝʥʠʚʘʝʤʳʡ ʧʦ ʤʝʪʦʜʠʢʝ ʂʐʆʇʉ, ʧʨʝʦʙʣʘʜʘʣ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʝʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʝʡ, ʩʦʩʪʘʚʠʚ 23,2Ñ0,6 ʙʘʣʣʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, 

ʫ ʙʦʣʴʥʳʭ, ʧʦʣʫʯʠʚʰʠʭ ʣʝʯʝʥʠʝ ʜʦ 6 ʯ ʩ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʙʱʠʡ ʙʘʣʣ 

ʩʦʩʪʘʚʠʣ 24,3Ñ0,7. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʨʘʥʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ 

ʙʦʣʴʥʳʭ ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ ʅ. ʖ. ɽʨʤʦʰʢʠʥʦʡ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʨʝʚʘʣʠʨʦʚʘʣʦ ʫ ʙʦʣʴʥʳʭ ʩʦ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʠʥʩʫʣʴʪʘ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʩʪʘʮʠʦʥʘʨ ʚ ʧʝʨʚʳʝ 6 ʯ ʦʪ ʜʝʙʶʪʘ 

ʟʘʙʦʣʝʚʘʥʠʷ [15]. ʆʜʥʘʢʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʘ ʪʝʤʫ ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ ʥʘʯʘʣʘ 

ʪʝʨʘʧʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʝʩʴʤʘ ʩʢʫʜʥʳ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʰʠʝ ʤʦʟʛʦʚʳʝ ʬʫʥʢʮʠʠ ʙʦʣʝʝ ʩʦʭʨʘʥʥʳ ʫ 

ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ- 26,87Ñ0,8 ʙʘʣʣʦʚ, ʯʝʤ ʫ ʣʠʮ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ (ʨ<0,05), ʫ 

ʢʦʪʦʨʳʭ ʦʙʱʠʡ ʙʘʣʣ ʧʦ ʂʐʆʇʉ ʩʦʩʪʘʚʠʣ 22,83Ñ0,8 ʠ 24,15Ñ06 ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ 

ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ 

ʨʘʟʚʠʪʠʷ ʧʦʩʪʠʥʩʫʣʴʪʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [16-19]. ʊʘʢ, S. M. Rasquin ʠʟʫʯʠʣ 

ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʙʦʣʴʥʳʭ ʯʝʨʝʟ 1,6,12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʥʩʫʣʴʪʘ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ [17]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʝʤʝʥʮʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 15% 

ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ ʚ ʚʦʟʨʘʩʪʝ 60-69 ʣʝʪ, ʫ 26% ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 70-79 ʣʝʪ ʠ ʫ 

36% ʣʠʮ ʩʪʘʨʰʝ 80 ʣʝʪ. ʄʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʚʷʟʘʥ ʩ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʜʦʩʪʘʪʦʯʥʳʤʠ ʨʝʟʝʨʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʛʠʧʦʢʩʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ [20].  

ʋ ʙʦʣʴʥʳʭ ʩ ʚʧʝʨʚʳʝ ʧʝʨʝʥʝʩʝʥʥʳʤ ʠʥʩʫʣʴʪʦʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ 

ʬʫʥʢʮʠʠ ʩʪʨʘʜʘʣʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʩʦʩʪʘʚʠʣʠ 4,7Ñ0,3 ʧʦ ʰʢʘʣʝ NIHHS ʠ 24,4Ñ0,5 

ʙʘʣʣʦʚ ʧʦ ʂʐʆʇʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʧʦʚʪʦʨʥʦʝ ʆʅʄʂ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ 

ʙʘʣʣʘ ʧʦ NIHHS ʜʦ 5,8Ñ0,5 ʠ ʧʦ ʂʐʆʇʉ- ʜʦ 22,9Ñ0,9. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 30 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ 7511 ʧʘʮʠʝʥʪʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʤʝʥʮʠʷ 

ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʠʥʩʫʣʴʪʘ ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʣʝ ʚʧʝʨʚʳʝ 

ʥʘʩʪʫʧʠʚʰʝʛʦ ʆʅʄʂ [20]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʧʦʚʪʦʨʥʳʝ 

ʠʰʝʤʠʯʝʩʢʠʝ ʦʯʘʛʠ ʧʨʠʚʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢ ʙʦʣʝʝ ʪʷʞʝʣʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʧʦʨʘʞʝʥʠʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʦ ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʎʅʉ.  

 

ɺʳʚʦʜʳ 

1. ɺ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʳʷʚʣʝʥʳ ʚ 

77% ʩʣʫʯʘʝʚ, ʧʨʠ ʵʪʦʤ ʧʦʟʜʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʙʦʣʴʥʳʭ ʧʨʠʚʦʜʠʣʘ ʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʚʳʩʰʠʭ ʤʦʟʛʦʚʳʭ ʬʫʥʢʮʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʦʙʣʘʜʘʣ ʫ ʣʠʮ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʳʤʠ ʙʦʣʴʥʳʤʠ. 

2. ʇʦʚʪʦʨʥʳʡ ʠʥʩʫʣʴʪ ʧʨʠʚʦʜʠʣ ʢ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʥʝ ʪʦʣʴʢʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ, ʥʦ ʠ 

ʢʦʛʥʠʪʠʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʯʪʦ, ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʥʠʞʝʥʠʝʤ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʎʅʉ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ (ʫʨʩʦʩʘʥʘ) ʧʨʠ ʛʝʧʘʪʦʤʝʛʘʣʠʠ ʠ ʞʠʨʦʚʦʤ ʛʝʧʘʪʦʟʝ ʫ ʜʝʪʝʡ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʝʡ. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 40 ʜʝʪʝʡ. ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ Statistica for Windows v. 6.0. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʦʩʥʦʚʥʦʤʫ ʣʝʯʝʥʠʶ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʢ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʪʝʯʝʥʠʶ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʪʤʝʯʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

 

Abstract. The article presents data on the use of the drug ursodeoxycholic acid (Ursosan) for 

hepatomegaly and fatty hepatosis in children with diabetic nephropathy. 40 children were 

examined. Material treated by variational statistics Statistica for Windows v. 6.0. Use of 

preparations of ursodeoxycholic acid in addition to the basic treatment results in a significant 

improvement of clinical symptoms and lipid metabolism in children, as well as a favorable course 

of the main disease. It was noted positive clinical dynamics when using this drug. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʛʝʧʘʪʦʤʝʛʘʣʠʷ, ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ, 

ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʘʷ ʢʠʩʣʦʪʘ. 

 

Keywords: children, diabetic nephropathy, hepatomegaly, fatty hepatosis, ursodeoxycholic 

acid. 

 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʚʘʞʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʵʥʜʦʢʨʠʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢ ʞʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ɽʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ [1]. 

ʉʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʚʠʪʠʝʤ ʧʦʟʜʥʠʭ 

ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, 

ʦʧʨʝʜʝʣʷʷ ʨʘʥʥʶʶ ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʩʤʝʨʪʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ [2]. ɺ ʦʩʥʦʚʝ 

ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʜʠʘʙʝʪʘ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʩʫʣʠʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [3; 4]. ʈʘʟʚʠʪʠʝ ʵʪʠʭ 
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ʦʩʣʦʞʥʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʩʥʘʯʘʣʘ ʤʠʢʨʦ, ʘ 

ʟʘʪʝʤ ʠ ʤʘʢʨʦʘʥʛʠʦʧʘʪʠʠ [2; 5]. ʅʝʤʘʣʦʚʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʠʩʮʝʨʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʨʠ 

ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʟʘʥʠʤʘʶʪ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩ 

ʯʘʩʪʦʪʦʡ ʦʪ 30% ʜʦ 83% [5]. 

ʕʥʜʦʢʨʠʥʥʘʷ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʇʝʯʝʥʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʦʨʛʘʥʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʠʥʩʫʣʠʥʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʝ 

ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ [5], ʘ ʚʟʘʠʤʦʩʚʷʟʴ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠ 

ʠʥʩʫʣʠʥʦʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʵʥʪʝʨʦ-

ʠʥʩʫʣʷʨʥʦʡ ʦʩʠè [2; 5].  

ʎʝʣʳʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʯʘʩʪʦʝ ʧʦʨʘʞʝʥʠʝ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʠʪ ʚ ʞʠʨʦʚʦʡ 

ʛʝʧʘʪʦʟ ʠ ʘʪʦʥʠʶ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ [3; 5].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʤ ʜʠʘʙʝʪʝ ʯʘʩʪʦ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʣʘʟʤʝ 

ʉɾʂ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʭʦʣʝʩʪʝʨʠʥʘ. ʇʨʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʧʨʦʠʩʭʦʜʠʪ 

ʘʢʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʃʇʅʇ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [5].  

ʀʥʠʮʠʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ [5] ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ, çʦʪʚʝʪʩʪʚʝʥʥʳʭè ʟʘ ʪʷʞʝʩʪʴ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʙʦʣʴʥʳʭ [1; 5]. ɿʘʯʘʩʪʫʶ ʫ ʜʝʪʝʡ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʝʡ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʛʝʧʘʪʦʤʝʛʘʣʠʶ ʠ ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʟʘʜʦʣʛʦ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʉɼ ʫ ʜʝʪʝʡ ʦʩʪʘʝʪʩʷ ʩʘʤʳʤ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʠ ʧʝʜʠʘʪʨʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʣʝʯʝʥʠʠ ʉɼ 1-ʛʦ ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʦʛʣʠʢʝʤʠʠ. ʂʦʨʨʝʢʮʠʷ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʜʠʘʙʝʪʝ - ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʘʨʩʝʥʘʣʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ 

(ʫʨʩʦʩʘʥʘ) ʚ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 40 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 18 ʣʝʪ 

(ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 11,4Ñ2,3 ʣʝʪ) ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ 

ʦʪʜʝʣʝʥʠʝ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʅʎʆʄʠɼ ʟʘ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʜʝʢʘʙʨʴ 2017 ʛ. ɼʝʪʠ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 20 ʯʝʣʦʚʝʢ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. ɼʠʘʛʥʦʟ ʜʝʪʝʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʝʨʠʬʠʮʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ, ʞʘʣʦʙ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʩʝʤ ʜʝʪʷʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʣʝʜʫʶʱʝʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: 

ʢʨʦʚʴ ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ, ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʃʇʅʇ, ʃʇɺʇ, ʋɿʀ ʧʝʯʝʥʠ ʠ ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ ʢʘʢ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʚʦʟʥʠʢʘʶʱʠʝ ʘʙʜʦʤʠʥʘʣʴʥʳʝ ʙʦʣʠ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʟʘʧʦʨ. ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʜʝʪʝʡ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʢʣʶʯʘʣʦ, ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ 

ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ (ʫʨʩʦʩʘʥ) ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ/ʩʫʪ ʥʘ 1 ʧʨʠʝʤ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʤʝʩʷʮʝʚ. ʅʝʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʢʦʨʨʝʢʮʠʠ ʜʠʝʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ.  

ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʧʨʠʢʣʘʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

(StatisticaforWindowsv 6.0) 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʩʣʝʜʦʚʘʥʦ 40 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 18 ʣʝʪ. ɼʘʚʥʦʩʪʴ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ ʫ ʚʩʝʭ ʜʝʪʝʡ ʙʳʣʘ ʦʪ 2 ʜʦ 10 ʣʝʪ. ʋ ʚʩʝʭ ʜʝʪʝʡ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʦʪʤʝʯʘʣʘʩʴ 

ʛʝʧʘʪʦʤʝʛʘʣʠʷ ʠ ʫ 11 ʜʝʪʝʡ ʦʪʤʝʯʘʣʘʩʴ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ, ʫ ʥʝʢʦʪʦʨʳʭ ʙʳʣʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʚ ʚʠʜʝ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʙʦʣʝʡ, ʪʦʰʥʦʪʳ, ʟʘʧʦʨʦʚ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʙʳʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʣʠʧʠʜʥʳʡ ʩʧʝʢʪʨ ʠ ʥʘʟʥʘʯʝʥʦ ʣʝʯʝʥʠʝ. ɹʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ 2 ʛʨʫʧʧʳ:  

1) ʧʘʮʠʝʥʪʳ ʩ ɼʅ (20 ʯʝʣʦʚʝʢ), ʧʦʣʫʯʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʣʝʯʝʥʠʠ 

ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʶ ʢʠʩʣʦʪʫ (ʫʨʩʦʩʘʥ);  

2) ʧʘʮʠʝʥʪʳ ʩ ɼʅ (20 ʯʝʣʦʚʝʢ) ʧʦʣʫʯʘʚʰʠʝ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʝ ʣʝʯʝʥʠʝ. ʇʘʮʠʝʥʪʘʤ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʥʘʟʥʘʯʝʥ ʫʨʩʦʩʘʥ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ/ʩʫʪ, ʢʦʥʪʨʦʣʴ 

ʧʨʦʚʦʜʠʣʩʷ ʥʘ 20 ʠ 50 ʜʝʥʴ ʣʝʯʝʥʠʷ. 

ɸʙʜʦʤʠʥʘʣʴʥʳʝ ʙʦʣʠ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʠ 10 ʜʝʪʝʡ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 

ʪʨʦʝ ʠʟ ʚʪʦʨʦʡ, ʪʦʰʥʦʪʫ ʦʪʤʝʯʘʣʠ 8 ʜʝʪʝʡ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 4 ʨʝʙʝʥʢʘ ʠʟ ʚʪʦʨʦʡ, 

ʩʥʠʞʝʥʥʳʡ ʘʧʧʝʪʠʪ ʦʪʤʝʯʘʣʩʷ ʫ 16 ʜʝʪʝʡ ʠ 10 ʜʝʪʝʡ ʠʟ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʟʘʧʦʨʳ ʞʘʣʦʚʘʣʠʩʴ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 7 ʜʝʪʝʡ, ʠʟ ʚʪʦʨʦʡ ð 4. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʧʨʠʩʫʪʩʪʚʠʝ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʙʦʣʝʡ ʠ ʪʦʰʥʦʪʳ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʢ 

50 ʜʥʶ ʣʝʯʝʥʠʷ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 30%. ʉʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ ʥʘ 55%, ʟʘʧʦʨʦʚ ʥʘ 10% (ʊʘʙʣʠʮʘ 

1). ɺʦ ʚʪʦʨʦʡ ʞʝ ʛʨʫʧʧʝ ʘʙʜʦʤʠʥʘʣʴʥʳʝ ʙʦʣʠ ʩʪʘʣʠ ʦʪʤʝʯʘʪʴ ʝʱʝ 2 ʨʝʙʝʥʢʘ, ʚ ʦʩʪʘʣʴʥʦʤ ʙʝʟ 

ʠʟʤʝʥʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1.  

ʂʃʀʅʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼɽʊɽʁ ʂʃʀʅʀʏɽʉʂʆʁ ɻʈʋʇʇʓ 

 ɼʆ ʀ ʅɸ 50 ɼɽʅʔ ʃɽʏɽʅʀʗ 

 

ʇʘʨʘʤʝʪʨʳ ʇʝʨʠʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ɼʦ ʣʝʯʝʥʠʷ n = 20 50 ʜʝʥʴ ʣʝʯʝʥʠʷ n = 20 

ɸʙʩ. % ɸʙʩ. % 

ɸʙʜʦʤʠʥʘʣʴʥʳʝ ʙʦʣʠ 10 50 4 20 

ʊʦʰʥʦʪʘ 8 40 2 10 

ʉʥʠʞʝʥʥʳʡ ʘʧʧʝʪʠʪ 16 80 5 25 

ɿʘʧʦʨ 7 35 3 15 

 

ɻʝʧʘʪʦʤʝʛʘʣʠʷ ʦʪʤʝʯʘʣʘʩʴ ʫ ʚʩʝʭ 40 ʜʝʪʝʡ, ʥʦ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ 

ʛʝʧʘʪʦʤʝʛʘʣʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʣʠʰʴ ʫ ʧʷʪʝʨʳʭ ʜʝʪʝʡ ʠʟ 20, ʘ ʚʦ ʚʪʦʨʦʡ ʧʨʦʜʦʣʞʘʣʘ ʦʪʤʝʯʘʪʴʩʷ ʫ 

ʚʩʝʭ 20 (ʈʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ɻʝʧʘʪʦʤʝʛʘʣʠʷ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʫʨʩʦʩʘʥʦʤ 
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ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʤ ʜʝʪʷʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʠʧʠʜʦʛʨʘʤʤʘ, ʟʘʪʝʤ ʢʦʥʪʨʦʣʴ 

ʣʠʧʠʜʦʛʨʘʤʤʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 20 ʠ 50 ʜʝʥʴ ʣʝʯʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ 1, 2, 3, ʫ ʜʝʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʫʤʝʥʴʰʝʥʠʝ ʃʇʅʇ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʃʇɺʇ.  

 

 
ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 

 

 
 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʃʇʅʇ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 

 

 
 
ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʃʇɺʇ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. 

 

ɾʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʧʝʯʝʥʠ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 11 ʜʝʪʝʡ, ʚ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʦʡ ʧʦʧʘʣʠ 6 ʜʝʪʝʡ ʩ ʞʠʨʦʚʳʤ ʛʝʧʘʪʦʟʦʤ, ʘ ʚʦ ʚʪʦʨʫʶ 5. ʅʘ 20 ʜʝʥʴ 

ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ ʫ ʪʨʦʠʭ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʋɿʀ, ʘ ʥʘ 50 ʜʝʥʴ ʣʝʯʝʥʠʷ ʩʦʭʨʘʥʷʣʦʩʴ ʚʩʝʛʦ ʣʠʰʴ ʫ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ. ɺʦ ʚʪʦʨʦʡ 
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ʛʨʫʧʧʝ ʫ ʧʷʪʝʨʳʭ ʜʝʪʝʡ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ 50 ʜʥʝʡ 

ʥʘʙʣʶʜʝʥʠʷ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɾʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʧʦ ʜʘʥʥʳʤ ʋɿʀ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʤʝʯʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ (ʫʨʩʦʩʘʥʘ). ʋ ʚʪʦʨʦʡ ʞʝ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʭʫʜʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ɺʳʚʦʜʳ 

ʉʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ 

ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʧʝʯʝʥʠ, ʧʦʷʚʣʝʥʠʷ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʣʠʧʠʜʦʛʨʘʤʤʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʦʩʥʦʚʥʦʤʫ 

ʣʝʯʝʥʠʶ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ ʫ ʜʝʪʝʡ, ʘ ʪʘʢ ʞʝ ʢ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʪʝʯʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 100 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 

14 ʣʝʪ ʩ ʥʘʨʫʰʝʥʠʝʤ ʤʦʪʦʨʥʦïɻ ʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦ 

ʛʠʧʦʤʦʪʦʨʥʦʤʫ ʪʠʧʫ (57 ʜʝʪʝʡ ð I ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ) ʠ ʛʠʧʝʨʤʦʪʦʨʥʦʤʫ ʪʠʧʫ (43 ʨʝʙʝʥʢʘ 

ð II ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ). ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʦ 20 ʩʦʤʘʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʛʠʧʦʤʦʪʦʨʥʦʡ ʜʠʩʢʠʥʝʟʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʘʢʪʠʚʥʦʩʪʴ 

ʮʠʪʦʢʠʥʦʚʦʡ (ʠʥʪʝʨʣʝʡʢʠʥʦʚʦʡ) ʩʠʩʪʝʤʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʛʠʧʝʨʤʦʪʦʨʥʦʡ ʜʠʩʢʠʥʝʟʠʠ. ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʫ ʜʝʪʝʡ II ʢʣʠʥʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʚ ʢʨʦʚʠ, ʪʦʛʜʘ ʢʘʢ ʫ ʜʝʪʝʡ 

I ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʚ 

ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 

Abstract. The study presents data on the examination of 100 children aged 7 to 14 years with 

a disturbance of the motor-evacuation function of the bile excreting system in the hypomotor type 

(57 children ð I clinical group) and hypermotor type (43 children ð II clinical group). As a control 

group, 20 somatically healthy children were examined. It was shown that with hypomotor 

dyskinesia of the gallbladder, the activity of the cytokine (interleukin) system in the blood plasma 

was significantly superior to activity in hypermotor dyskinesia. Combined therapy in childrenôs 

second clinical group leads to normalization of blood levels of interleukins, whereas the children of 

the first clinical group stored in elevated blood concentrations of interleukin closure during 

treatment. 
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ʇʨʦʙʣʝʤʳ ʙʣʠʘʨʥʳʭ ʜʠʩʬʫʥʢʮʠʡ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ , ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ [1]. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʘ çʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷè ʢʘʢ ʪʘʢʦʚʦʛʦ, ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ [2; 3; 4]. ʇʨʦʙʣʝʤʘ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ, ʟʘ ʯʘʩʪʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʙʠʣʠʘʨʥʦʛʦ ʪʨʘʢʪʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʞʝʣʯʥʳʭ 

ʧʫʪʷʭ ʠ ʥʘʨʫʰʝʥʠʝʤ ʢʦʣʣʦʠʜʥʳʭ ʩʚʦʡʩʪʚ ʞʝʣʯʠ. ɿʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ ʝʝ ʧʘʩʩʘʞʘ ʚ ʧʨʦʩʚʝʪ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ [5; 6].  

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʘʣʛʦʨʠʪʤʘ ʣʝʯʝʥʠʷ ʜʝʪʝʡ ʩ ʜʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ, ʘ ʪʘʢʞʝ, ʦʮʝʥʢʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [7]. ʆʮʝʥʢʘ ʣʝʯʝʥʠʷ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʞʘʣʦʙʘʤʠ ʜʝʪʝʡ, ʜʘʥʥʳʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʪʘʢʪʘ ʚʨʘʯʝʡ ʩ ʜʝʪʴʤʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʝʡ 

ʩʧʝʮʠʘʣʠʩʪʘ.  

ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʦʮʝʥʢʘ ʣʝʯʝʥʠʷ ʣʝʯʝʥʠʷ 

ʧʦ ʩʦʩʪʦʷʥʠʶ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʪʦʢʠʥʦʚʦʡ ʩʠʩʪʝʤʳ (ʠʥʪʝʨʣʝʡʢʠʥʦʚ), 

ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʦʨʛʘʥʠʟʤʘ. ʎʠʪʦʢʠʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʠ ʠʥʠʮʠʘʪʦʨʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʮʝʩʩʦʚ ʭʝʤʦʪʘʢʩʠʩʘ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 

ʦʙʤʝʥʘ ʚ ʪʢʘʥʷʭ, ʦʨʛʘʥʘʭ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ [8]. 

ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʛʡ ʠʟʫʯʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʣʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ, ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʫʞʝ ʦʩʚʝʱʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʚ [9; 10].  

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʜʝʪʝʡ ʩ 

ʛʠʧʦʤʦʪʦʨʥʦʡ ʠ ʛʠʧʝʨʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʮʠʪʦʢʠʥʦʚʦʡ 

ʩʠʩʪʝʤʳ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 120 ʜʝʪʝʡ ʦʪ 7 ʜʦ 14 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʜʝʪʝʡ 

ʩʦʩʪʘʚʠʣ 11,4 Ñ2,3 ʣʝʪ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ. 

ʂʣʠʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 100 ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʤʦʪʦʨʥʦ-ʵʚʘʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʞʝʣʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʣʠʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ, 57 ʜʝʪʝʡ ʩ ʜʠʩʢʠʥʝʟʠʝʡ 

ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʧʦ ʛʠʧʦʤʦʪʦʨʥʦʤʫ ʪʠʧʫ (I ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ) ʠ 43 ʜʝʪʝʡ ʩ 

ʜʠʩʢʠʥʝʟʠʝʡ ʞʝʣʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʛʠʧʝʨʤʦʪʦʨʥʦʤʫ ʪʠʧʫ (II ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ). 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʦ 20 ʜʝʪʝʡ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʤʦʪʦʨʥʦ- ɻ ʚʘʢʫʘʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʙʠʣʠʘʨʥʦʛʦ ʪʨʘʢʪʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ).  

ʆʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʧʨʦʭʦʜʠʣʦ ʥʘ ʢʣʠʥʠʯʝʩʢʦʡ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 2014-2017 ʛʛ. 

ʀʟ ʯʠʩʣʘ ʜʝʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ: 49 ð ʤʘʣʴʯʠʢʠ, 51 ð ʜʝʚʦʯʢʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 10:10 ʜʝʪʝʡ.  

ɼʠʘʛʥʦʟ ʜʝʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʝʨʠʬʠʮʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʜʝʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʢʣʶʯʘʣʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʟʥʘʯʝʥʠʝ ʦʜʝʩʪʦʥʘ (ʛʠʤʝʢʨʦʤʦʥ) ʠʟ ʨʘʩʯʝʪʘ 20 ʤʛ/ʢʛ/ʩʫʪ ʚ ʪʨʠ ʧʨʠʝʤʘ ʟʘ 30 ʤʠʥ 

ʜʦ ʦʩʥʦʚʥʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ ʚ ʪʝʯʝʥʠʝ 20 ʜʥʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʨʩʦʩʘʥʦʤ (ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʠʝʚʦʡ 
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ʢʠʣʦʪʦʡ) 10 ʤʛ/ʢʛ ʚ ʪʝʯʝʥʠʠ 30 ʜʥʝʡ; ʬʝʨʤʝʥʪʦʪʝʨʘʧʠʷ-ʢʨʝʦʥ ʠʟ ʨʘʩʯʝʪʘ 1 ʪʳʩ/ʢʛ/ʩʫʪ 3 

ʧʨʠʝʤʘ ʩ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʬʦʩʬʘʣʶʛʝʣʴ ʧʦ 1 ʧʘʢʝʪʠʢʫ 3 ʨʘʟʘ ʚ ʜʝʥʴ ʧʦʩʣʝ 

ʦʩʥʦʚʥʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ.  

ɺ I ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʥʘʟʥʘʯʘʣʩʷ ʫʨʩʦʩʘʥ (ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) ʠʟ ʨʘʩʯʝʪʘ 

10 ʤʛ/ʢʛ/ʩʫʪ., ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʬʝʨʤʝʥʪʥʦʡ ʪʝʨʘʧʠʝʡ ʠ ʘʥʪʘʮʠʜʦʤ ʚ ʪʝʭ ʞʝ ʜʦʟʠʨʦʚʢʘʭ, ʘ ʪʘʢʞʝ 

ʬʠʟʠʦʪʝʨʘʧʠʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʬʘʨʝʟʘ ʩ ʤʘʛʥʝʟʠʝʡ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ.  

ɺʦ II ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʥʘʟʥʘʯʘʣʘʩʴ ʤʘʛʥʠʪʦʪʝʨʘʧʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʘʨʘʬʠʥʦʤ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ.  

ɺʩʝʤ ʜʝʪʷʤ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʨʨʝʢʮʠʷ ʧʠʪʘʥʠʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʜʠʝʪʳ 

ˉ5 ʧʦ ʇʝʚʟʥʝʨʫ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ (ʀʃ)-1 ɓ, 4, 6 ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʠʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʬʠʨʤʳ çɺɽʂʊʆʈ-ɹɽʉʊè (ʈʦʩʩʠʷ). 

ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʧʨʠʢʣʘʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

(STATISTIC-6.0). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮ 1 ʠ 2, ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʀʃ ʫ ʜʝʪʝʡ I ʢʣʠʥʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ (ʈ ᾽0,05; ʈ ᾽0,001). ʇʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʴʝʤ ʚ ʢʨʦʚʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʀʃ- 1 ɓ( ʈ᾽0,001).  

ɺʦ II ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ (ʪʘʙ.2) ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʥʝ ʟʥʘʯʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʀʃ-

1 ɓ (ʈι0,05), ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-4 ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (ʈ ᾽0,05), ʟʥʘʯʝʥʠʝ ʀʃ-6 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ( ᾽0,05). 

 

ʊʘʙʣʠʮʘ 1 

ʇʆʂɸɿɸʊɽʃʀ ʀʃ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ I ʂʃʀʅʀʏɽʉʂʆʁ ɻʈʋʇʇʓ  

ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 

 

ɻʨʫʧʧʳ ʜʝʪʝʡ ʠ ʧʝʨʠʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʠ ʀʃ ʚ ʥʛ/ʤʣ 

ʀʃ- 1 ɓ ʀʃ - 4 ʀʃ - 6 

ʂʦʥʪʨʦʣʴʥʘʷ n =14  ʄÑm 10.4Ñ0.832 0.73Ñ0.02 10.65Ñ0.987 

I ʢʣʠʥʠʯʝʩʢʘʷ, ʚ ʧʝʨʠʦʜ ʜʦ ʣʝʯʝʥʠʷ  

n= 57 

ʄÑm 

P2-1 

35.07Ñ3.04 

<0.001 

1.3Ñ0.04 

<0.05 

21.45Ñ2.1 

<0.01 

I ʢʣʠʥʠʯʝʩʢʘʷ, ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ 

ʣʝʯʝʥʠʷ n= 57 

ʄ Ñm 

P3-1 

P3-2 

17.7Ñ1.31 

<0.05 

<0.001 

1.107Ñ0.034 

<0.05 

>0.05 

16.5Ñ1.07 

<0.05 

<0.05 

 

ʊʘʙʣʠʮʘ 2  

ʇʆʂɸɿɸʊɽʃʀ ʀʃ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ II ʂʃʀʅʀʏɽʉʂʆʁ ɻʈʋʇʇʓ  

ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 

 

ɻʨʫʧʧʳ ʜʝʪʝʡ ʠ ʧʝʨʠʦʜʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʠ ʀʃ ʚ ʥʛ/ʤʣ 

ʀʃ- 1 ɓ ʀʃ - 4 ʀʃ - 6 

ʂʦʥʪʨʦʣʴʥʘʷ n =20 ʄÑm 10.4Ñ0.832 0.73Ñ0.02 10.65Ñ0.987 

IIʢʣʠʥʠʯʝʩʢʘʷ, ʚ ʧʝʨʠʦʜ 

ʜʦ ʣʝʯʝʥʠʷ n= 43 

ʄÑm 

P2-1 

8.88Ñ0.82 

>0.05 

0.524Ñ0.021 

<0.05 

15.42Ñ0.98 

<0.05 

II ʢʣʠʥʠʯʝʩʢʘʷ, ʚ ʧʝʨʠʦʜ 

ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ  

n= 43 

ʄÑm 

P3-1 

P3-2 

9.385Ñ0.85 

>0.05 

>0.05 

0.691Ñ0.019 

>0.05 

<0.05 

11.38Ñ1.01 

>0.05 

<0.05 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʡ ʧʨʠʨʦʜʳ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʛʠʧʦʤʦʪʦʨʥʦʡ ʜʠʩʢʠʥʝʟʠʠ ʞʝʣʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ. ɺʠʜʠʤʦ, 

ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ ʩʢʦʧʣʝʥʠʷ ʞʝʣʯʠ, ʢʣʝʪʢʠ ʵʧʠʪʝʣʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʠʥʪʝʨʣʝʡʢʠʥʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʕʪʦ 

ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʵʧʠʪʝʣʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ 

ʩʠʩʪʝʤʳ, ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʣʠʤʬʦʮʠʪʦʚ, ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʥʘʩʪʨʦʝʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ, ʚ ʮʝʣʦʤ, 

ʯʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ ʘʥʪʠʛʝʥʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [9; 10].  

ɺʦʟʤʦʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʛʦʤʦʛʝʥʥʦʩʪʠ ʞʝʣʯʠ ʚ ʧʦʣʦʩʪʠ ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʣʝʠʚʘʥʠʝ ʢʣʝʪʦʢ ʚ ʩʛʫʩʪʢʘʭ ʩʣʠʟʠ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ. ʀʃ-6 ʨʝʘʣʠʟʫʝʪ 

ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʀʃ-1 ɓ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʣʦʢʘʣʴʥʦʤ 

(ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʨʫʰʝʥʠʷ) ʠ ʮʝʨʝʙʨʘʣʴʥʦʤ (ʮʝʥʪʨ ʨʚʦʪʳ ʠ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ). ʀʃ-4 ʦʧʨʝʜʝʣʷʝʪ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʣʦʢʘʣʴʥʦʤ, ʩʝʛʤʝʥʪʘʨʥʦʤ (ʙʦʣʝʚʳʝ ʙʠʣʠʘʨʥʳʝ ʩʠʤʧʪʦʤʳ) ʠ ʮʝʨʝʙʨʘʣʴʥʦʤ 

(ʮʝʥʪʨ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ) ʫʨʦʚʥʷʭ [11].  

ɺ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ ʠ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ I ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʣʝʯʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ 

ʀʃ-1 ɓ ( ʈ ᾽0,001) ʠ ʀʃ- 6 ( ʈ᾽0,05), ʘ ʀʃ-4 ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ( ʈι0,05). ʅʝ 

ʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʜʠʥʘʤʠʢʫ, ʘʢʪʠʚʥʦʩʪʠ ʀʃ ʩʠʩʪʝʤʳ ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ , ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʵʪʠ ʟʥʘʯʝʥʠʷ ʦʩʪʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʚʳʰʝʥʥʳʤʠ( ʈ ᾽0,05). ʕʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʥʦʨʤʘʣʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠʘʪʦʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ ʥʘʩʪʫʧʘʝʪ ʚ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. ʅʦ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʚʳʰʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ʀʃ-1ȸ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʯʘʣʦʤ ʠʣʠ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʷʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ʦʩʪʨʦʡ 

ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʠʤʝʥʪʘ, ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʢʦʘʛʫʣʷʮʠʠ ʠ ʜʨ. [12]. 

ʇʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʀʃ-6 ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ , ʫʩʠʣʠʚʘʝʪ ʚ ʢʣʝʪʢʘʭ ʧʨʦʜʫʢʮʠʶ 

ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ, ʠʥʛʠʙʠʪʦʨʦʚ ʬʠʙʨʠʥʦʣʠʟʘ ʠ ʥʝʢʦʪʦʨʳʭ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘʟʳ. ʀʃ-4 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦ ʩʪʦʨʦʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʧʨʦï ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʠʣʝʥʠʷ 

ʩʝʢʨʝʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ G.  

ɺʦ II ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ 

ʣʝʯʝʥʠʷ, ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʀʃ-4 ( ʈ ᾽0,05) ʠ ʩʥʠʞʝʥʠʝ 

ʀʃ-6( ʈ ᾽0,05). ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʪʝʨʣʝʡʢʠʥʦʚ (ʈ >0,05.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʛʠʧʝʨʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ 

ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʡ ʧʨʠʨʦʜʳ. 

 

ɺʳʚʦʜʳ 

ʎʠʪʦʢʠʥʦʚʘʷ ʩʠʩʪʝʤʘ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʣʠʘʨʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʣʷ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ, ʚʘʨʠʘʥʪʦʚ 

ʪʝʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʛʠʧʝʨʤʦʪʦʨʥʦʡ ʜʠʩʢʠʥʝʟʠʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʧʨʠ ʛʠʧʦʤʦʪʦʨʥʦʡ ʜʠʩʢʠʥʝʟʠʠ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ʘʢʪʠʚʥʦʩʪʠ ʮʠʪʦʢʠʥʦʚʦʡ (ʀʃ) ʩʠʩʪʝʤʳ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʣʶʜʝʡ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʣʶʜʝʡ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ 116 ʯʝʣʦʚʝʢ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 63 ʣʝʪ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 

3 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʟʦʥʘʭ ð ʚ ʥʠʟʢʦʛʦʨʴʝ (930 ʤ ʥʘʜ 

ʫʨ. ʤ.) ʠ ʥʘ ʚʳʩʦʢʦʛʦʨʴʝ (2800 ʤ ʥʘʜ ʫʨ. ʤ.). ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʞʠʪʝʣʝʡ ʥʠʟʢʦʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (IIïIII) 

ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ. ɺ ʪʨʝʪʴʝʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʩʝʭ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʦʟʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʣʠʟʦʮʠʤʘ ʠ ʢʦʤʧʣʝʤʝʥʪʘ. ɼʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʴʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʚʩʝʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, 

ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʬʘʛʦʮʠʪʦʟʝ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ). ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʤʤʫʥʠʪʝʪʘ, ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʢʨʘʱʝʥʠʠ 

ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʩ ʚʦʟʨʘʩʪʦʤ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʝʝ ʫ 

ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʴʷ.  

 

Abstract. To study the immune reactivity in people of different ages living at different heights 

of the mountainous area. The following task was solved to achieve the aim of the research: to study 

of the age-related features of immune reactivity in healthy individuals living in low- and high-

mountainous regions. Modern and classical methods of immunological analysis were used to 

determine the immune status and natural resistance in humans. The article presents the results of 

the study of immune reactivity in 116 people of both sexes aged from 16 to 63 years old that were 

divided into 3 age groups living at different altitude zones ð in the low mountains (930 m above 

sea level) and in the highlands (2800 m above sea level). Results. Comparative evaluation of 
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immune reactivity in low-mountain areas in two age groups (IIïIII) revealed significant changes, 

compared with the first age group. In the third age group, there is a distinctly pronounced decrease 

in all the basic indices of phagocytosis, as well as the level of lysozyme and complement. For all 

age groups in the highlands compared with the low-mountain range, there is a decrease in 

the number of all T-lymphocytes, their subpopulations and functional activity of all types of cells 

participating in phagocytosis. An increased concentration of circulating immune complexes (CIC) 

was detected. The revealed quantitative changes in the immunity indices in all age groups examined 

indicate a reduction in the reserve capacity of the bodyôs immune defenses with age, but more 

significantly in high-altitude inhabitants. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʟʘʱʠʪʳ, ʚʦʟʨʘʩʪ, ʛʦʨʥʘʷ 

ʤʝʩʪʥʦʩʪʴ. 

 

Keywords: immune system, nonspecific factors of defense, age, mountainous region. 

 

ɺʚʝʜʝʥʠʝ 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ, ʪʦʥʢʦ ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ. ʈʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʪʴ 

ʠʟʤʝʥʝʥʠʷʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʪ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʢ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ. ʋʨʦʚʝʥʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ - ʦʩʥʦʚʳ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [1; 2; 3]. 

ɽʝ ʠʟʫʯʝʥʠʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ-, 

ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʛʦʨʴʷ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ.  

ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʦʢʘʟʳʚʘʝʪ ʥʠʟʢʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʩʚʷʟʘʥʥʦʝ ʩ 

ʵʪʠʤ ʩʥʠʞʝʥʠʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. ʊʘʢʞʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʩʫʭʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʝʡ, ʨʝʟʢʠʤʠ 

ʩʫʪʦʯʥʳʤʠ ʠ ʩʝʟʦʥʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʚʳʩʦʪʘʭ ʨʘʟʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʤʝʥʴʰʫʶ ʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʛʦʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠ ʤʝʥʴʰʫʶ ʘʥʪʠʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʨʛʘʥʠʟʤ [4; 5]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʣʶʜʝʡ ʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʢʝ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ ʙʳ ʜʠʩʬʫʥʢʮʠʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [6]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʟʥʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʠʨʦʜʥʦʡ 

ʛʦʨʥʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʧʨʦʙʣʝʤʦʡ ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ [7; 8; 9; 10].  

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʶʪ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʨʘʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ [11; 12; 13; 14], ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʠʝ 

ʚʦʧʨʦʩʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʫ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʝʱʝ ʥʝ ʨʘʩʢʨʳʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʣʶʜʝʡ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʩʣʝʜʦʚʘʥʳ 116 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʧʦʩʪʦʷʥʥʳʝ ʞʠʪʝʣʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ 

ʥʠʟʢʦʛʦʨʴʝ (ʩ. ʊʘʰ-ɼʦʙʦ ɸʣʘʤʫʜʫʥʩʢʦʛʦ ʨʘʡʦʥʘ, 930 ʤ ʥʘʜ ʫ. ʤ.) ʠ ʚ ʚʳʩʦʢʦʛʦʨʴʝ (ʩ. ɸʢ-ʂʳʷ 

ʂʦʯʢʦʨʩʢʦʛʦ ʨʘʡʦʥʘ, 2800 ʤ ʥʘʜ ʫ. ʤ.) ʊʷʥʴ-ʐʘʥʷ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 63 ʣʝʪ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: I ð 16-31 ʛʦʜ, II ð 32-47 ʣʝʪ, III ð 48-63 ʛʦʜʘ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʨʘʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ (6-7 ʤʣ) ʠʟ ʣʦʢʪʝʚʦʡ ʚʝʥʳ 

ʫʪʨʦʤ ʥʘʪʦʱʘʢ. 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʢʣʶʯʘʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʊ- ʠ ɺ-ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʥʝʣʠ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʯʥʳʤ ʘʥʪʠʛʝʥʘʤ: ʊ-ʣʠʤʬʦʮʠʪʳ (ʉɼ3+), 

ʭʝʣʧʝʨʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ (ʉɼ4+), ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ (ʉɼ8+), ɺ-ʣʠʤʬʦʮʠʪʳ 

(ʉɼ20+) [2]. 

ʌʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʫʣʴʪʫʨʳ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ ð hʪʘʤʤ 209 [14].  

ʆʙ ʠʥʜʝʢʩʝ ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʩʫʜʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʠʬʦʨʤʘʟʘʥ ð 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʪʝʩʪʝ ʩ ʤʦʥʦʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʣʘʪʝʢʩʘ [15].  

ʋʨʦʚʝʥʴ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ) ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʇ. ʌʘʣʴʢʘ [16].  

ɸʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʤʝʥʪʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʛʝʤʦʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ 

50% ʛʝʤʦʣʠʟʫ [17], ʩʦʜʝʨʞʘʥʠʝ ʣʠʟʦʮʠʤʘ ʧʦ ʤʝʪʦʜʫ ɺ. ɸ. ɹʝʨʝʩʪʦʚʘ ʠ ɻ. ʄ. ʄʘʣʠʥʠʥʦʡ [18]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ SPSS 16 ʚʝʨʩʠʠ. 

ʇʨʦʚʝʨʢʫ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʩʪ 

ʉʪʴʶʜʝʥʪʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ (ʄÑm). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʩʚʘʠʚʘʣʘʩʴ ʧʨʠ ʈ <0,05.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r1, ʫ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʥʠʟʢʦʛʦʨʴʝ (I ʚʦʟʨʘʩʪʥʘʷ 

ʛʨʫʧʧʘ), ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ: ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

(ʉɼ3+), ʊ-ʭʝʣʧʝʨʦʚ (ʉɼ4+) ʠ ɺ-ʢʣʝʪʦʢ (ʉɼ20+), ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʠ 

ʧʦʢʘʟʘʪʝʣʴ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʚʳʰʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ. ʕʪʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠʩʫʱ ʟʨʝʣʳʡ ʩʪʘʪʫʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘʶʪʩʷ ʩʥʠʞʝʥʠʝ ʊ-ʢʣʝʪʦʢ (ʉɼ3+), ʭʝʣʧʝʨʥʳʭ ʊ-ʢʣʝʪʦʢ (ʉɼ4+) ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ɺ- ʢʣʝʪʦʢ (ʉɼ20+), ʩʥʠʞʝʥʳ ʪʘʢʞʝ ʬʘʛʦʮʠʪʘʨʥʘʷ ʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ (III ʛʨʫʧʧʘ), ʥʘʙʣʶʜʘʝʪʩʷ ʝʱʝ ʙʦʣʝʝ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʧʝʨʝʚʘʨʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ð 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ. ʆʪʤʝʯʘʝʤʦʝ ʫʚʝʣʠʯʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ) ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʬʘʛʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʣʠʞʥʠʭ ʠ ʜʘʣʴʥʠʭ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [10; 20; 21; 22; 23].  

ʆʙʨʘʟʦʚʘʥʠʝ ʎʀʂ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʙʳʩʪʨʦʤʫ ʫʜʘʣʝʥʠʶ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʦʨʤʝ 

ʦʥʠ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʠ ʨʘʟʨʫʰʘʶʪʩʷ ʬʘʛʦʮʠʪʘʤʠ, ʟʘʪʝʤ ʫʜʘʣʷʝʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ.  
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ʊʘʙʣʠʮʘ 1 

ʇʆʂɸɿɸʊɽʃʀ ʀʄʄʋʅʅʆɻʆ ʉʊɸʊʋʉɸ ʋ ɾʀʊɽʃɽʁ  

ʈɸɿʃʀʏʅʆʁ ɺʆɿʈɸʉʊʅʆʁ ʂɸʊɽɻʆʈʀʀ (ʥʠʟʢʦʛʦʨʴʝ, 930 ʤ ʥʘʜ ʫ. ʤ.) 

 

ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ, ʣʝʪ 

16-31 

(I-ʛʨʫʧʧʘ) 

32-47 

(II -ʛʨʫʧʧʘ) 

48-63 

(III -ʛʨʫʧʧʘ) 

ʊ- ʣʠʤʬʦʮʠʪʳ, % 62,6Ñ0,74 55,3Ñ0,46* 48,5Ñ0,70** 

ɺ- ʣʠʤʬʦʮʠʪʳ, % 23,4Ñ0,28 17,2Ñ0,26* 14,7Ñ0,28* 

ʍʝʣʧʝʨʥʳʝ ʊ- ʣʠʤʬʦʮʠʪʳ, % 29,4Ñ0,36 20,3Ñ0,31* 22,4Ñ0,26* 

ʎʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ- ʣʠʤʬʦʮʠʪʳ, % 21,5Ñ0,46 16,4Ñ0,27* 15,7Ñ0,31* 

ʎʠʨʢʫʣʠʨʫʶʱʠʝ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, % 84,8Ñ3,1 86,4Ñ2,4 93,5Ñ2,1** 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, % 66,4Ñ1,8 56,2Ñ2,0* 50,4Ñ1,2** 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʫʩʣ.ʝʜ. 8,4Ñ0,20 6,6Ñ0,21* 5,8Ñ0,17* 

ʇʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, % 8,7Ñ0,26 8,0Ñ0,36 7,6Ñ0,23* 

ʀʥʜʝʢʩ ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʫʩʣ.ʝʜ 0,11Ñ0,006 0,11Ñ0,0044 0,08Ñ0,0022** 

ʂʦʤʧʣʝʤʝʥʪ, ʛʝʤ.ʝʜ. 84,6Ñ2,2 68,4Ñ2,4* 56,4Ñ2,1** 

ʃʠʟʦʮʠʤ, % 42,4Ñ0,35 39,7Ñ0,37* 34,2Ñ0,48** 

ʇʨʠʤʝʯʘʥʠʝ: * - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ 16-31 ʣʝʪ (ʈ<0,05); ** - 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ 32-47 ʣʝʪ (ʈ<0,05) 

 

ɼʣʷ ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʴʝ, ʚʦ II ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʚʦʟʨʘʩʪʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʭʝʣʧʝʨʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʥʝʩʫʱʠʭ ʉɼ20+ ʘʥʪʠʛʝʥ 

(ʪʘʙʣ.2). ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ (ʉɼ8+) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ. ɺʣʠʷʥʠʝ 

ʠʥʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʊ-ʢʣʝʪʦʯʥʳʤ ʟʚʝʥʦʤ ʠʤʤʫʥʠʪʝʪʘ; 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ.  

 
ʊʘʙʣʠʮʘ 2 

ʇʆʂɸɿɸʊɽʃʀ ʀʄʄʋʅʅʆʁ ʉʀʉʊɽʄʓ ʋ ɾʀʊɽʃɽʁ ʈɸɿʃʀʏʅʆʁ ɺʆɿʈɸʉʊʅʆʁ ʂɸʊɽɻʆʈʀʀ 

(ʚʳʩʦʢʦʛʦʨʴʝ, 2800 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ) 

 

ʇʨʠʤʝʯʘʥʠʝ: * - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ 16-31 ʣʝʪ (ʈ<0,05); ** - 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ 32-47 ʣʝʪ (ʈ<0,05) 

 

ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ, ʣʝʪ 

16-31 

(I-ʛʨʫʧʧʘ) 

32-47 

(II -ʛʨʫʧʧʘ) 

48-63 

(III -ʛʨʫʧʧʘ) 

ʊ- ʣʠʤʬʦʮʠʪʳ, % 42,0Ñ0,34 37,5Ñ0,28* 30,8Ñ0,44** 

ɺ- ʣʠʤʬʦʮʠʪʳ, % 18,4Ñ1,04 14,21Ñ0,57* 11,0Ñ0,48** 

ʍʝʣʧʝʨʥʳʝ ʊ- ʣʠʤʬʦʮʠʪʳ, % 26,5Ñ0,42 24,8Ñ0,50* 17,2Ñ0,58** 

ʎʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ- ʣʠʤʬʦʮʠʪʳ, % 14,4Ñ0,44 16,3Ñ0,80 11,3Ñ0,28* 

ʎʠʨʢʫʣʠʨʫʶʱʠʝ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, % 90,1Ñ1,26 94,7Ñ1,04 104Ñ0,98** 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, % 54,0Ñ0,12 39,0Ñ0,20* 37,0Ñ0,48** 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʫʩʣ.ʝʜ. 6,0Ñ0,24 5,8Ñ0,31 4,4Ñ0,22** 

ʇʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, % 6,5Ñ0,41 6,7Ñ0,32 5,0Ñ0,44** 

ʀʥʜʝʢʩ ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʫʩʣ.ʝʜ 0,07Ñ0,003 0,07Ñ0,004 0,05Ñ0,004** 

ʂʦʤʧʣʝʤʝʥʪ, ʛʝʤ.ʝʜ. 44,3Ñ1,2 40,7Ñ1,1* 37,2Ñ1,4** 

ʃʠʟʦʮʠʤ, % 34,0Ñ0,52 36,4Ñ0,48 24,0Ñ0,33** 
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ʊʘʢ, ʦʮʝʥʢʘ ʧʨʦʮʝʩʩʘ ʬʘʛʦʮʠʪʦʟʘ ʧʦʢʘʟʳʚʘʝʪ ʚʦ II ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʥʠʞʝʥʠʝ ʚ 

ʢʨʦʚʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʚ III ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠʭ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʠʩʭʦʜ ʬʘʛʦʮʠʪʦʟʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʦʡ 

ʩʠʩʪʝʤʳ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʩʫʧʝʨʦʢʩʠʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʧʦ ʅʉʊ-ʪʝʩʪʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʜʠʬʦʨʤʘʟʘʥʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʤʠʢʨʦʙʠʮʠʜʥʦʩʪʠ 

ʫ ʣʠʮ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ (III ʛʨʫʧʧʘ) ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʛʦʮʠʪʳ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʦʙʣʘʜʘʶʪ 

ʥʠʟʢʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʵʪʘʧʦʚ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʡ ʘʛʨʝʩʩʠʠ [24]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ). ʇʨʠ ʵʪʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʥʫʣʝʚʳʭ ʢʣʝʪʦʢ, ʠʟ-ʟʘ 

ʚʳʙʨʦʩʘ ʠʟ ʤʝʩʪ ʦʙʨʘʟʦʚʘʥʠʷ ʶʥʳʭ ʬʦʨʤ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʨʝʮʝʧʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʂ ʝʩʪʝʩʪʚʝʥʥʳʤ ʟʘʱʠʪʥʳʤ ʬʫʥʢʮʠʷʤ ʦʨʛʘʥʠʟʤʘ ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʠ 

ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʣʠʟʦʮʠʤʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʚ III ʛʨʫʧʧʝ. ɺ ʵʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʎʀʂ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʫ ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʴʷ ʙʳʣ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʛʨʫʧʧ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴʶ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʬʘʛʦʚ.  

ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʦʟʘ, ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʣʠʟʦʮʠʤʘ ʢʨʦʚʠ ʦʪʨʘʞʘʶʪ 

ʚʦʟʨʘʩʪʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɽʛʦ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʘʙʝʝ, ʠ ʚ ʠʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, 

ʥʝʞʝʣʠ ʫ ʤʦʣʦʜʳʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʴʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʪʝʣʷʤʠ ʥʠʟʢʦʛʦʨʴʷ, 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʠʩʪʦʱʝʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʝʱʝ ʙʦʣʝʝ ʫʩʠʣʠʚʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʫ ʥʠʭ ʦʢʘʟʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʊ-ʢʣʝʪʦʢ. ɺ ʩʨʝʜʥʝʤ ʩʥʠʞʝʥʠʝ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 32,9% ʜʦ 27,5%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʫ 

ʞʠʪʝʣʝʡ ʥʠʟʢʦʛʦʨʴʷ (ʩ. ʊʘ-hɼʦʙʦ).  

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚʦ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʴʝʤ (ʚ 1 ð ʥʘ 18,7%, ʚʦ 2 ð ʥʘ 30,6%, ʚ 3 

ð ʥʘ 26,6%). ʇʨʠ ʵʪʦʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʎʀʂ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʦʜʘʚʣʝʥʠʝ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ.  

ʉʘʤʘʷ ʥʠʟʢʘʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪʤʝʯʘʣʘʩʴ ʫ ʞʠʪʝʣʝʡ 

ʚʳʩʦʢʦʛʦʨʴʷ ʚ ʪʨʝʪʴʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ. ʆʥʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʠ ʥʘ 34,1% ʥʠʞʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʛʨʫʧʧʝ ʚ ʥʠʟʢʦʛʦʨʴʝ.  

ʋ ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʴʷ, ʥʘʧʨʷʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʠʞʝ, 

ʯʝʤ ʫ ʞʠʪʝʣʝʡ ʥʠʟʢʦʛʦʨʴʷ. ʆʯʝʚʠʜʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʳʩʦʢʦʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʠ 

ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ çʥʦʨʤʳè, ʘʜʝʢʚʘʪʥʦʡ ʥʦʚʳʤ ʩʨʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ [10; 25].  
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ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ʠʟʤʝʥʝʥʠʷ (ʩʫʧʨʝʩʩʠʷ) ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʥʘʨʫʰʝʥʠʡ ʠʤʤʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʟʘʱʠʪʫ ʧʦʩʪʦʷʥʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʫ ʞʠʪʝʣʝʡ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʨʘʩʮʝʥʠʚʘʪʴ ʩʪʘʨʦʩʪʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʢʦʨʨʝʢʮʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʜʠʟʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʜʚʠʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʦʙʩʣʝʜʫʝʤʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʳʭ ʫʩʣʫʛ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʤʠʦʤʘ ʤʘʪʢʠ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ. ɸʢʪʫʘʣʴʥʦʡ ʠ 

ʯʘʩʪʦ ʦʙʩʫʞʜʘʝʤʦʡ ʦʩʪʘʝʪʩʷ ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʢ ʩ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʜʝʪʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ. ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʠ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʜʦ 2023 ʛʦʜʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʨʦʜʠʣʴʥʦʛʦ ʜʦʤʘ ʅʎʆʄʠɼ ʄɿ ʂʈ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʥʫʪʳ 

ʜʘʥʥʳʝ ʠʟ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʈʎʕɿ ʟʘ 

ʧʝʨʠʦʜ 2010ï2018 ʛʦʜʳ, ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ ʦʮʝʥʝʥ ʘʥʘʣʠʟʦʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ. ʈʝʟʫʣʴʪʘʪʳ ð ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ 

ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʫʩʪʘʥʦʚʠʣ ʨʦʩʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ 2,2 ʨʘʟʘ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩ 19,5 

ʥʘ 100 ʪʳʩ ʞʝʥʱʠʥ ʚ 2010 ʛʦʜʫ ʜʦ 43,5 ʥʘ 100 ʪʳʩ ʞʝʥʱʠʥ ʢ 2018 ʛʦʜʫ, ʨ<0,001, 

ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʜʠʣ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʯʘʩʪʦʪʳ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʜʦ 65,8 ʥʘ 100 

ʪʳʩ ʞʝʥʱʠʥ ʢ 2023 ʛʦʜʫ, ʯʪʦ ʚ 3,4 ʨʘʟʘ ʚʳʰʝ 2010 ʛʦʜʘ, ʨ<0,001. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʚ ʨʦʜʘʭ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (6,8 ʥʘ 1 ʪʳʩ ʨʦʜʦʚ ʚ 2010 ʛʦʜʫ ʠ 6,6 ʥʘ 1 ʪʳʩ ʨʦʜʦʚ ʚ 2018 ʛʦʜʫ) ʙʝʟ 

ʪʝʥʜʝʥʮʠʡ ʢ ʩʥʠʞʝʥʠʶ, ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ (ʢ 2023 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʨʘʚʝʥ 7,2 ʥʘ 1 ʪʳʩ ʨʦʜʦʚ). ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʝʢʪʦʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. 

 

Abstract. The main principles of state policy in the field of protection of reproductive rights of 

citizens in the Kyrgyz Republic are the orientation of state programs to improve the demographic 

development of the Kyrgyz Republic, as well as the availability and high quality of health services 

at all stages of organizing reproductive health care. One of the main directions of state policy in 

the field of protection of reproductive rights of citizens is the conduct of scientific research in this 
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direction. In the structure of gynecological diseases in women of childbearing age in most countries 

of the world, uterine fibroids takes a leading place. The tactics of treating patients with uterine 

leiomyoma, aimed at preserving and implementing reproductive function, remains relevant and 

often discussed. All of the above dictates the need to continue scientific work in this direction. 

The purpose of the study was to analyze the frequency of uterine leiomyoma in women in the 

Kyrgyz Republic and to make a prognosis of this pathology until 2023. Materials and research 

methods ð the study was conducted on the basis of the clinical maternity hospital National Center 

for Maternal and Child Welfare of the Ministry of Health of the Kyrgyz Republic. The data from 

the annual reports of the healthcare organizations of the Kyrgyz Republic submitted to the RCHEC 

for the period 2010ï2018 was analyzed, the incidence of uterine leiomyoma is estimated by 

the analysis of the time series. Results ð the analysis of the incidence of uterine leiomyoma in 

women of the Kyrgyz Republic established an increase in this pathology by 2.2 times in 

the analyzed period from 19.5 per 100 thousand women in 2010 to 43.5 per 100 thousand women 

by 2018, p<0.001, the medium-term forecast confirmed the dynamics of the growth rate of uterine 

leiomyoma up to 65.8 per 100 thousand women by 2023, which is 3.4 times higher than 2010, 

p<0.001. The frequency of occurrence of uterine leiomyoma in women during childbirth during 

the analyzed period is characterized by consistently high rates (6.8 per 1,000 births in 2010 and 6.6 

per 1,000 births in 2018) with no tendency to decrease, the medium-term forecast confirms 

the stability process (by 2023, the indicator will be 7.2 per 1,000 births). The high incidence of this 

pathology requires the adoption of effective decisions in the health sector aimed at maintaining 

the reproductive potential of the country. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʡʦʤʠʦʤʘ ʤʘʪʢʠ, ʯʘʩʪʦʪʘ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ, ʧʨʦʛʥʦʟ. 

 

Keywords: uterine leiomyoma, frequency, time series, prognosis. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ɿʘʢʦʥʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʘʚʘʭ ʛʨʘʞʜʘʥ ʠ ʛʘʨʘʥʪʠʷʭ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠè ʦʪ 4 ʠʶʣʷ 2015 ʛ ˉ148, ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ çʞʝʥʱʠʥʘ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʧʨʠ ʨʦʜʘʭ ʠ 

ʚ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ, ʩʚʦʜʷʱʠʭ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ ʜʣʷ ʝʝ ʟʜʦʨʦʚʴʷ, 

ʟʜʦʨʦʚʴʷ ʧʣʦʜʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦè. ʇʨʠ ʵʪʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʶʪʩʷ: 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʫʛ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʩʝʢʩʫʘʣʴʥʦʛʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ. ɹʦʣʝʝ ʪʦʛʦ, 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʠ ʘʢʪʫʘʣʴʥʳʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʤʠʦʤʘ ʤʘʪʢʠ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ. 

ɼʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʫ 30-35% ʞʝʥʱʠʥ ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʦ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʪʝʪ ʯʠʩʣʦ ʞʝʥʱʠʥ ʤʦʣʦʞʝ 20-30 ʣʝʪ, ʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,9-1,5% ʩʣʫʯʘʝʚ [2]. 
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ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʢ 35 ʛʦʜʘʤ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʦʤʘ 

ʤʘʪʢʠ ʚʳʷʚʣʷʝʪʩʷ ʫ 60,0% ʥʝʙʝʨʝʤʝʥʥʳʭ ʘʬʨʦʘʤʝʨʠʢʘʥʦʢ ʠ ʫ 40,0% ʥʝʙʝʨʝʤʝʥʥʳʭ 

ʝʚʨʦʧʝʡʩʢʦʡ ʨʘʩʳ [3]. 

ʄʠʦʤʘ ʤʘʪʢʠ (ʣʝʡʦʤʠʦʤʘ, ʬʠʙʨʦʤʠʦʤʘ, ʬʠʙʨʦʤʘ) ï ʵʪʦ ʤʦʥʦʢʣʦʥʘʣʴʥʘʷ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʛʣʘʜʢʦʤʳʰʝʯʥʘʷ ʦʧʫʭʦʣʴ, ʨʘʩʪʫʱʘʷ ʠʟ ʥʝʟʨʝʣʳʭ ʤʠʦʮʠʪʦʚ ʩʪʝʥʢʠ 

ʩʦʩʫʜʦʚ ʤʘʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʤʠʦʤʘ ʤʘʪʢʠ ʛʦʨʤʦʥʦʟʘʚʠʩʠʤʘʷ, 

ʭʦʨʦʰʦ ʦʪʛʨʘʥʠʯʝʥʥʘʷ, ʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʦʧʫʭʦʣʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʠʟ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ 

ʤʘʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʠʙʨʦʟʠʨʦʚʘʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ [4]. 

ʄʠʦʤʳ ʤʘʪʢʠ ʤʦʛʫʪ ʧʨʠʯʠʥʦʡ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʘʥʦʤʘʣʴʥʳʭ ʤʘʪʦʯʥʳʭ 

ʢʨʦʚʦʪʝʯʝʥʠʡ, ʜʠʟʫʨʠʠ, ʙʝʩʧʣʦʜʠʷ, ʘʥʝʤʠʠ ʠ ʧʨʠʚʳʯʥʦʛʦ ʚʳʢʠʜʳʰʘ, ʧʨʠ ʵʪʦʤ ʘʚʪʦʨʳ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʫ 25,0% ʞʝʥʱʠʥ ʤʠʦʤʘ ʤʘʪʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠ, ʪʨʝʙʫʷ 

ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ [5]. 

ɸʢʪʫʘʣʴʥʦʡ ʠ ʯʘʩʪʦ ʦʙʩʫʞʜʘʝʤʦʡ ʦʩʪʘʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʢ ʩ ʤʠʦʤʦʡ 

ʤʘʪʢʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʢʪʠʚʥʳʡ ʬʝʨʪʠʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʚʘʞʥʳʤ 

ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʞʝʥʱʠʥʦʡ ʜʝʪʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ.  

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʨʦʩʪʘ ʯʠʩʣʘ ʞʝʥʱʠʥ 

ʧʣʘʥʠʨʫʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘ ʬʦʥʝ ʤʠʦʤʳ ʤʘʪʢʠ ʠʣʠ ʧʦʩʣʝ ʝʝ ʢʦʨʨʝʢʮʠʠ, ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʦʩʣʦʞʥʝʥʠʡ ʜʣʷ ʤʘʪʝʨʠ, ʧʣʦʜʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ʃʝʯʝʥʠʝ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ð ʧʨʝʜʤʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʤʠʨʦʚʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʠ ʚʨʘʯʝʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ ʣʝʡʦʤʠʦʤʝ ʤʘʪʢʠ ʛʠʛʘʥʪʩʢʠʭ ʨʘʟʤʝʨʦʚ 

ʠʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʢʣʠʥʠʢʠ ʫ ʢʣʠʥʠʮʠʩʪʦʚ ʠ ʫʯʝʥʳʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʷ. ʅʦ ʘʢʪʫʘʣʴʥʳʤ ʠ ʥʝʨʝʰʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪ ʚʦʟʨʘʩʪʘʥʠʷ ʯʘʩʪʦʪʳ 

ʛʠʩʪʝʨʵʢʪʦʤʠʡ ʫ ʞʝʥʱʠʥ ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʬʝʨʪʠʣʴʥʫʶ ʬʫʥʢʮʠʶ ʧʦʩʣʝʜʥʠʭ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʦʤʵʢʪʦʤʠʡ ʚʦ ʚʨʝʤʷ ʛʝʩʪʘʮʠʠ [6]. 

ʊʘʢʪʠʢʦʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʥʮʠʧʝ ʤʠʥʠʤʘʣʴʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʥʷʪʦʡ ʨʘʥʝʝ ʚʳʞʠʜʘʪʝʣʴʥʦʡ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ [7]. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ɽ. ɸ. ʉʦʩʥʦʚʘ ʩ ʩʦʘʚʪ. (2017) ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʣʝʯʝʥʠʠ ʤʠʦʤʳ ʤʘʪʢʠ ʠʤʝʝʪ ʞʝʣʘʥʠʝ ʞʝʥʱʠʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʩʦʭʨʘʥʠʪʴ ʩʚʦʶ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʨʘʜʠʢʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ, ʢʘʢ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʠ ʘʤʧʫʪʘʮʠʷ ʤʘʪʢʠ. ʃʝʯʝʥʠʝ ʞʝʥʱʠʥ ʩ ʤʠʦʤʦʡ 

ʤʘʪʢʠ, ʧʣʘʥʠʨʫʶʱʠʭ ʚ ʙʫʜʫʱʝʤ ʙʝʨʝʤʝʥʥʦʩʪʴ ʜʦʣʞʥʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʨʛʘʥʦʩʦʭʨʘʥʷʶʱʠʤ [8]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʨʷʜ ʦʪʢʨʳʪʳʭ ʠ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ 

ʪʨʝʙʫʶʪ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʠ 

ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʜʦ 2023 ʛ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʨʦʜʠʣʴʥʦʛʦ ʜʦʤʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 

2020 ʛ. ʆʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʢʦʧʠʨʦʚʢʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʠʟ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʄɿ ʂʈ ʟʘ ʧʝʨʠʦʜ 2010-2018 ʛʦʜʳ.  

 
ʊʘʙʣʠʮʘ 1.  

ɼɸʅʅʓɽ ʈɽʉʇʋɹʃʀʂɸʅʉʂʆɻʆ ʎɽʅʊʈɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʄɿ ʂʈ  

ʇʆ ʏɸʉʊʆʊɽ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʃɽʁʆʄʀʆʄʓ ʄɸʊʂʀ ʋ ɾɽʅʑʀʅ  

ʅɸ ʇɽʈɺʀʏʅʆʄ ʋʈʆɺʅɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ (ʎʉʄ) 

 

ɻʦʜʳ 2010 2011 2012 2013 2014 2015 2016 2017 2018 

ɸʙʩ. 742 1423 1750 1710 2008 1799 1739 1885 1856 

 

ʊʘʙʣʠʮʘ 2.  

ɼɸʅʅʓɽ ʈɽʉʇʋɹʃʀʂɸʅʉʂʆɻʆ ʎɽʅʊʈɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʄɿ ʂʈ 

ʇʆ ʏɸʉʊʆʊɽ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʃɽʁʆʄʀʆʄʓ ʄɸʊʂʀ ɺ ʈʆɼɸʍ 

ʅɸ ʋʈʆɺʅɽ ɸʂʋʐɽʈʉʂʀʍ ʉʊɸʎʀʆʅɸʈʆɺ 

 

ɻʦʜʳ 2010 2011 2012 2013 2014 2015 2016 2017 2018 

ɸʙʩ. 940 918 923 959 969 1772 932 955 1059 

 

ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ ʦʮʝʥʝʥ ʘʥʘʣʠʟʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʩ 

ʨʘʩʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʧʦʢʘʟʘʪʝʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷ ʨʦʩʪʘ, 

ʪʝʤʧʘ ʧʨʠʨʦʩʪʘ ʠ ʟʥʘʯʝʥʠʷ 1% ʧʨʠʨʦʩʪʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʧʨʦʠʟʚʝʜʝʥʦ 

ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʠ ʤʝʪʦʜʘ ʫʢʨʫʧʣʝʥʠʷ ʠʥʪʝʨʚʘʣʘ. ɺʳʯʠʩʣʷʣʠʩʴ 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ ʈÑmʨ (ʥʘ 100 ʪʳʩ. ʞʝʥʱʠʥ ʠ ʥʘ 

1 ʪʳʩ. ʨʦʜʦʚ) ʠ ʵʢʩʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ (%). ʈʘʥʛʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʚʳʯʠʩʣʷʣʘʩʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʙʳʣʠ ʚʳʙʨʘʥʳ: t-ʪʝʩʪ (ʉʪʴʶʜʝʥʪʘ) ð ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ.  

ʉʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʜʦ 2023 ʛ ʨʘʩʩʯʠʪʘʥ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ Y ʦʪ ʍ. ʅʘ 

ʵʪʘʧʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʳʙʨʘʥʘ ʧʘʨʥʘʷ ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. ʇʘʨʘʤʝʪʨʳ ʨʝʛʨʝʩʩʠʠ ʦʮʝʥʝʥʳ 

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʦʚʝʨʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʠ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʨʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʪʫʘʮʠʠ 90,6% ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʍ, ʪ.ʝ. ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ Y ʚ ʩʨʝʜʥʝʤ ʥʘ 279,5 ʝʜʠʥʠʮ 

ʠʟʤʝʨʝʥʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʫʨʘʚʥʝʥʠʷ ʚʳʯʠʩʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʧʦ 

ʬʦʨʤʫʣʝ: ʫ=ʘt+ʚ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʄɸʊʃɸɹ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʠ ʠ 

ʮʠʢʣʠʯʥʦʩʪʠ ʥʘʡʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ ʘ ʠ b ʧʨʠʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. ʊʦ ʝʩʪʴ, ʧʨʠ 

ʜʘʥʥʳʭ ʘ ʠ b ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʪ ʥʘʡʜʝʥʥʦʡ ʧʨʷʤʦʡ 

ʙʫʜʝʪ ʥʘʠʤʝʥʴʰʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʠʤʝʨʘ ʩʚʦʜʠʣʦʩʴ ʢ ʥʘʭʦʞʜʝʥʠʶ ʵʢʩʪʨʝʤʫʤʘ 

ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. ɼʣʷ ʚʳʚʦʜʘ ʬʦʨʤʫʣ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 
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ʠ ʨʝʰʝʥʘ ʩʠʩʪʝʤʘ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ʅʘʡʜʝʥʳ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʫʥʢʮʠʠ  ʧʦ ʧʝʨʝʤʝʥʥʳʤ ʘ ʠ b, ʢʦʪʦʨʳʝ ʧʨʠʨʘʚʥʝʥʳ ʢ ʥʫʣʶ. 

 
ʇʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʙʳʣʘ ʨʝʰʝʥʘ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʠ ʧʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ 

ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ). 

 

ʇʨʠ ʜʘʥʥʳʭ ʘ ʠ b ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʣʘ ʥʘʠʤʝʥʴʰʝʝ 

ʟʥʘʯʝʥʠʝ. ʌʦʨʤʫʣʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʘʨʘʤʝʪʨʘ a ʩʦʜʝʨʞʠʪ ʩʫʤʤʳ 

, , ,  ʠ ʧʘʨʘʤʝʪʨ n ð ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʣʝʪ. 

ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʩʫʤʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʦʪʜʝʣʴʥʦ. ʂʦʵʬʬʠʮʠʝʥʪ b ʥʘʭʦʜʠʣʩʷ ʧʦʩʣʝ 

ʚʳʯʠʩʣʝʥʠʷ a. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʬʦʨʤʫʣʝ: 

. ʂʨʠʪʝʨʠʠ ʩʚʷʟʠ ʦʮʝʥʝʥʳ ʧʦ 

ʰʢʘʣʝ ʏʝʜʜʦʢʘ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʦʤ Y ʠ ʬʘʢʪʦʨʦʤ X ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ ʠ 

ʧʨʷʤʘʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥ ʯʝʨʝʟ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ b: 

 
 

ʂʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʦʚʝʨʝʥʦ: ʟʥʘʯʠʤʦʩʪʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʢʨʠʪʝʨʠʝʤ 

ʉʪʴʶʜʝʥʪʘ, ʟʥʘʯʠʤʦʩʪʴ ʫʨʘʚʥʝʥʠʷ ʚ ʮʝʣʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʨʠʪʝʨʠʝʤ ʌʠʰʝʨʘ (F-

ʩʪʘʪʠʩʪʠʢʘ), ʵʤʧʠʨʠʯʝʩʢʠʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʝʪʝʨʤʠʥʘʮʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʣʘʩʪʠʯʥʦʩʪʠ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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ʕʤʧʠʨʠʯʝʩʢʦʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʩʯʠʪʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ (F-ʩʪʘʪʠʩʪʠʢʘ) ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʨʝʥʘ ʛʝʪʝʨʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴʶ, ʪʝʩʪʦʤ 

ʉʧʠʨʤʝʥʘ ʠ ɻʦʣʜʬʝʣʜʘ-ʂʚʘʥʜʪʘ. 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ (Ǽ) ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ: 

 

0,1<Ǽ<0,3 ð ʩʣʘʙʘʷ; 

0,3<Ǽ<0,5 ð ʫʤʝʨʝʥʥʘʷ; 

0,5<Ǽ<0,7 ð ʟʘʤʝʪʥʘʷ; 

0,7<Ǽ<0,9 ð ʚʳʩʦʢʘʷ; 

0,9<Ǽ<1,0 ð ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ 

 

ʈʘʥʛʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʳʯʠʩʣʷʣʘʩʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʧʦ 

ʬʦʨʤʫʣʝ: . 

ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʨʠʪʝʨʠʠ 

ʩʪʘʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʰʠʙʢʠ ð ʤʝʥʝʝ 5% ʜʚʫʩʪʦʨʦʥʥʷʷ (p<0,05), ʧʨʠ 95% 

ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʠʥʪʝʨʚʘʣʝ, ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ð 80%-ʷ ʤʦʱʥʦʩʪʴ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ ʜʦʩʪʫʧʥʳʡ 

ʚ ʦʥ-ʣʘʡʥ-ʨʝʞʠʤʝ ʩʚʦʙʦʜʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ ʎʝʥʪʨʘ ʧʦ ʢʦʥʪʨʦʣʶ ɿʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉʐɸ 

OpenEpi 3.03.  

ɸʚʪʦʨʳ ʟʘʷʚʣʷʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ ʚ ʩʪʘʪʴʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘʤʠ ʠʟʫʯʝʥ ʠʥʪʝʨʚʘʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʨʷʜ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ ʩ 

2010 ʛ ʧʦ 2018 ʛ.  

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ 

ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʂʈ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚ 2010 ʛʦʜʫ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 19,5 ʥʘ 100 ʪʳʩ. 

ʞʝʥʱʠʥ ʩʣʫʯʘʝʚ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʫʞʝ ʢ 2018 ʛʦʜʫ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 43,5 

ʥʘ 100 ʪʳʩ., ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2,2 ʨʘʟʘ, 

ʨ<0,001.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʝʞʝʛʦʜʥʳʝ ʫʨʦʚʥʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʤʝʶʪ ʠʟʤʝʥʷʶʱʫʶʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʧʨʠʩʫʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ, ʜʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʢʘʨʪʠʥʳ ʥʘʤʠ 
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ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʛʣʘʞʠʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ. ʄʝʪʦʜ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʧʦʟʚʦʣʠʣ 

ʫʩʪʨʘʥʠʪʴ ʩʣʫʯʘʡʥʳʝ ʬʘʢʪʦʨʳ ʚʳʟʳʚʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʫʶ 

ʪʝʥʜʝʥʮʠʶ, ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʜʚʘ ʧʝʨʠʦʜʘ ʩ ʮʠʢʣʦʤ 4 ʛʦʜʘ.  

ʇʝʨʚʳʡ ʮʠʢʣ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2010-2013 ʛʦʜʳ, ʢʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ 21,7 ʥʘ 100 ʪʳʩ. ʞʝʥʱʠʥ ʚ 2010 ʛ ʜʦ 46,0 ʥʘ 100 ʪʳʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 2013 

ʛ, ʚʳʷʚʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʚ 2,1 ʨʘʟʘ, ʨ<0,001.  

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʮʠʢʣ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ 2014-2018 ʛʦʜʳ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩ 45,7 ʥʘ 100 ʪʳʩ. ʚ 2014 ʛ ʜʦ 43,4 ʥʘ 100 ʪʳʩ. ʢ 2017 ʛ, 

ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤ, ʨ>0,05, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʷʚʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʚʳʷʚʣʝʥʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2018 ʛ ʜʦ 44,4 ʥʘ 100 

ʪʳʩ. ʞʝʥʱʠʥ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʛʦʜ ʙʫʜʝʪ ʥʘʯʘʣʦʤ ʩʣʝʜʫʶʱʝʛʦ 4-ʭ ʣʝʪʥʝʛʦ 

ʮʠʢʣʘ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʫʢʨʫʧʥʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 2015 ʛ ʚ 1,7 ʨʘʟ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʳʤ 2010 ʛ, ʨ<0,001.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʝʨʠʦʜ 2016-2017 ʛʦʜʳ (43,4 ʥʘ 100 

ʪʳʩ.), ʨ>0,05 ʠ ʪʘʢʞʝ ʥʝ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʚ 2018 ʛ ʜʦ 43,5 ʥʘ 100 ʪʳʩ. ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʘʢʪʠʢʠ 

ʚʝʜʝʥʠʷ ʞʝʥʱʠʥ ʩ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʥʝ ʚʥʝʜʨʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ ʧʦ 

ʚʝʜʝʥʠʶ ʞʝʥʱʠʥ ʩ ʣʝʡʦʤʠʦʤʦʡ ʤʘʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʪʘʢ ʢʘʢ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʜʝʪʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʥʝʜʨʝʥʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʚ ʩʪʨʘʥʝ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʛʨʝʩʩʠʠ ʧʨʠ ʚʝʜʝʥʠʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʞʝʥʱʠʥ. 

 
ʊʘʙʣʠʮʘ 3.  

ɸʅɸʃʀɿ ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʈʗɼɸ ʏɸʉʊʆʊʓ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʃɽʁʆʄʀʆʄʓ ʄɸʊʂʀ  

ʋ ɾɽʅʑʀʅ ʅɸ ʇɽʈɺʀʏʅʆʄ ʋʈʆɺʅɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 
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2010 19,5 21,7 28,3 - 100,0 - - - 

2011 37,1 33,8 17,6 190,3 190,3 90,3 0,2 

2012 44,9 41,7 44,0 7,8 230,3 121,0 21,0 0,4 

2013 43,0 46,0 -1,9 220,5 95,8 -4,2 0,5 

2014 50,0 45,7 47,0 7,0 256,4 116,3 16,3 0,4 

2015 44,1 45,4 -5,9 226,2 88,2 -11,8 0,5 

2016 42,0 43,6 43,4 -2,1 215,4 95,2 -4,8 0,4 

2017 44,8 43,4 2,8 229,7 106,7 6,7 0,4 

2018 43,5 44,4 43,5 -1,3 223,1 97,1 -2,9 0,4 
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ʈʘʩʩʯʠʪʘʥʥʳʡ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʦ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʢʨʦʤʝ 2013 ʛ (-1,9), 2015 ʛ (-5,9), 2016 ʛ (-2,1) ʠ 

2018 ʛ (-1,3), ʧʨʠʯʝʤ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʥʦ, ʪʦʣʴʢʦ ʜʣʷ 2015 ʛ. 

ʇʦʢʘʟʘʪʝʣʴ ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʟʚʦʣʠʣ ʥʘʤ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʳʤ 2010 ʛʦʜʦʤ 

(100,0%), ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʚʳʰʝ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 190,3% ʜʦ 256,4%. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʥʝ ʪʦʣʴʢʦ ʦʪʩʣʝʞʠʚʘʶʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʠʢʠ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʷʚʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. 

ʊʝʤʧ ʨʦʩʪʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʛʦʜʘ, ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ, ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ 2013 ʛ., 2015 ʛ., 2016 ʛ. ʠ 2018 

ʛ. ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʝʨʠʦʜʦʚ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʪʝʤʧʘ ʨʦʩʪʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʤʥʝʥʠʷ ʥʘʤʠ ʨʘʩʩʯʠʪʘʥʦ 

ʟʥʘʯʝʥʠʝ 1% ʧʨʠʨʦʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʠʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʪʦʣʴʢʦ ʚ 2011 ʛ ʙʳʣʘ 

ʨʘʚʥʘ 0,2%, ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 0,4%-0,5% ʥʘ 1,0% 

ʧʨʠʨʦʩʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʘʣʝʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʦʪʳ 

ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʜʦ 2023 ʛ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʈʠʩʫʥʦʢ 1). ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʦʜʦʣʞʠʪ ʩʚʦʡ ʨʦʩʪ ʠ ʢ 2023 ʛʦʜʫ 

ʜʦʩʪʠʛʥʝʪ 65,8 ʥʘ 100 ʪʳʩ. ʞʝʥʱʠʥ (R=0,7; 2=0,5). 

 

 
ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʯʘʩʪʦʪʳ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʂʈ (ʥʘ 100 ʪʳʩ. 

ʞʝʥʱʠʥ) 

 

ɸʥʘʣʠʟʠʨʫʷ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʚ ʨʦʜʘʭ ʫ ʞʝʥʱʠʥ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʙʘʟʦʚʳʡ 2010 ʛ ʙʳʣ ʨʘʚʝʥ 6,8 ʥʘ 1 

ʪʳʩ. ʨʦʜʦʚ (ʊʘʙʣʠʮʘ 4). ɿʘ ʚʝʩʴ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʜʠʥʘʤʠʢʘ ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʧʨʦʮʝʩʩʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʠʞʝ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʛ, ʢʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ 

ʚʩʧʣʝʩʢ ʯʘʩʪʦʪʳ ʜʦ 11,1 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ, ʪ.ʝ. ʚ 1,6 ʨʘʟ, ʨ<0,001. ʉ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʷ ʥʠʞʝ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʢ 2018 ʛ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 6,6 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ. 

ʄʝʪʦʜ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʝʨʠʦʜ 2014-2016 ʛʦʜʳ, ʢʦʛʜʘ 

ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʚ ʨʦʜʘʭ ʚʳʰʝ ʙʘʟʦʚʦʛʦ 

ʫʨʦʚʥʷ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ: 2014 ʛ ð 8,0 ʥʘ 1 ʪʳʩ. 

ʨʦʜʦʚ, ʨ<0,001, 2015 ʛ ð 7,8 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ, ʨ<0,001 ʠ 2016 ʛ ð 7.7 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ, ʨ<0,001. 

ʄʝʪʦʜ ʫʢʨʫʧʥʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʪʘʢʞʝ ʚʳʜʝʣʷʝʪ 2014-2015 ʛʦʜʳ, ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 

8,7 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ, ʯʪʦ ʚʳʰʝ ʙʘʟʦʚʦʛʦ 2010 ʛ. 
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ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʙʳʣʴ ʧʨʦʮʝʩʩʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʛ, ʢʦʛʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ (4,8) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʚ 2017 ʛ ð 0,3 ʠ ʚ 2018 ʛ ð 0,4. 

ʈʘʩʩʯʠʪʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʛʣʷʜʥʦʩʪʠ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʳʤ 2010 ʛ 

ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʥʠʞʝ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʮʠʢʣʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʛ, ʢʦʛʜʘ ʦʥ 

ʩʦʩʪʘʚʠʣ 163,2% ʢ 2010 ʛ. 

 

ʊʘʙʣʠʮʘ 3.  

ɸʅɸʃʀɿ ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʈʗɼɸ ʏɸʉʊʆʊʓ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʃɽʁʆʄʀʆʄʓ ʄɸʊʂʀ  

ɺ ʈʆɼɸʍ ʅɸ ʋʈʆɺʅɽ ɸʂʋʐɽʈʉʂʀʍ ʉʊɸʎʀʆʅɸʈʆɺ (ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ) 
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2010 6,8Ñ0,2 6,8 6,7 - 100,0 - - - 

2011 6,6Ñ0,2 6,6 -0,2 97,1 97,1 -2,9 0,1 

2012 6,5Ñ0,2 6,5 6,5 -0,1 95,6 98,5 -1,5 0,1 

2013 6,5Ñ0,2 6,4 0,0 95,6 100,0 0,0 0,0 

2014 6,3Ñ0,2 8,0 8,7 -0,2 92,6 96,9 -3,1 0,1 

2015 11,1Ñ0,3 7,8 4,8 163,2 176,2 76,2 0,1 

2016 5,9Ñ0,2 7,7 6,1 -5,2 86,8 53,2 -46,8 0,1 

2017 6,2Ñ0,2 6,2 0,3 91,2 105,1 5,1 0,1 

2018 6,6Ñ0,2 6,6 6,6 0,4 97,1 106,5 6,5 0,1 

 

ʇʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ʚʳʜʝʣʷʝʪ 2013 ʛ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʠʜʝʥʪʠʯʥʳʝ ʮʠʬʨʳ ʩ 2012 ʛ ʠ ʨʦʩʪ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 2015 ʛ (176,2%), ʚ 2017 ʛ (105,1%) ʠ ʚ 2018 ʛ (106,5%). 

ʊʝʤʧ ʨʦʩʪʘ ʠʤʝʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʪʝʥʜʝʥʮʠʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʩ ʧʠʢʘʤʠ ʧʦʜʲʝʤʘ ʠ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. 

ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʝ 1% ʧʨʠʨʦʩʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʙʠʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʠ ʨʘʚʝʥ 0,1%. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʚ ʨʦʜʘʭ ʫ ʞʝʥʱʠʥ ʂʈ ʟʘ ʧʝʨʠʦʜ 

2010-2018 ʛʛ. ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʝ ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʡ ʧʨʠʨʦʜʝ 

ʪʝʥʜʝʥʮʠʡ ʢ ʩʥʠʞʝʥʠʶ. 

ʈʘʩʩʯʠʪʘʥʥʳʡ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʦʪʳ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ 

ʂʈ ʚ ʨʦʜʘʭ ʜʦ 2023 ʛ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʢ 2023 ʛʦʜʫ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʨʘʚʝʥ 7,2 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʦʪʳ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʂʈ ʚ ʨʦʜʘʭ 
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ʇʦʣʫʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʝ ʩʪʘʥʫʪ ʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʢ ʥʘ ʩʪʨʘʥʦʚʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʪʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ ʞʝʥʱʠʥ ʂʈ.  

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ 

ʞʝʥʱʠʥ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ 2010-2018 ʛʛ. ʫʩʪʘʥʦʚʠʣ: 

ʈʦʩʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ 2,2 ʨʘʟʘ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩ 19,5 ʥʘ 100 ʪʳʩ. ʞʝʥʱʠʥ ʚ 

2010 ʛ ʜʦ 43,5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 2018 ʛ, ʨ<0,001. 

ʉʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʯʘʩʪʦʪʳ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʜʦ 

65,8 ʥʘ 100 ʪʳʩ. ʞʝʥʱʠʥ ʢ 2023 ʛ, ʯʪʦ ʚ 3,4 ʨʘʟʘ ʚʳʰʝ 2010 ʛ, ʨ<0,001. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʝʡʦʤʠʦʤʳ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʚ ʨʦʜʘʭ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (6,8 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ ʚ 2010 ʛ ʠ 6,6 ʥʘ 1 ʪʳʩ. 

ʨʦʜʦʚ ʚ 2018 ʛ) ʙʝʟ ʪʝʥʜʝʥʮʠʡ ʢ ʩʥʠʞʝʥʠʶ. 

ʉʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʢ 2023 ʛ 

ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʨʘʚʝʥ 7,2 ʥʘ 1 ʪʳʩ. ʨʦʜʦʚ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʩʝʢʪʦʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. 
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CO-INFECTION OF HEPATITIS A AND HERPES SIMPLEX VIRUS: A CASE REPORT 

 

ÉAkhunbaev S., M.D., International Higher School of Medicine, 

Bishkek, Kyrgyzstan, stal.ahunbaev@gmail.com 

ÉKutmanova A., ORCID: 0000-0003-2611-6426, Dr. habil., International Higher School of 

Medicine, Bishkek, Kyrgyzstan, azkutmanova@inbox.ru 

ÉGupta A., International Higher School of Medicine, Bishkek, Kyrgyzstan, gavinash@gmail.com 

 

ʂʆʀʅʌɽʂʎʀʗ ɺʀʈʋʉʆɺ ɻɽʇɸʊʀʊɸ ɸ ʀ ʇʈʆʉʊʆɻʆ ɻɽʈʇɽʉɸ: 

ʆʊʏɽʊ ʆ ʉʃʋʏɸɽ 
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Éɻʫʧʪʘ ɸ., ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʤʝʜʠʮʠʥʳ,  

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, gavinash@gmail.com 

 

Abstract. Hepatitis A is a self-limiting disease where fulminant hepatitis and death occur in 

a small proportion of patients. Fulminant hepatic failure is more common in patients with 

underlying liver diseases, such as chronic hepatitis B and C, co-infection with more than one 

genotype of hepatitis A at the same time, non-alcoholic fatty liver disease or alcoholic 

steatohepatitis, in advanced age and with dependence on intravenous drugs. We present a case of 

infection of hepatitis A and herpes simplex virus that lead to acute liver failure. In this rare case, 

the importance of attention to the first manifestations of the disease in diagnosing severe cases of 

hepatitis A in adults is emphasized. At the same time, HSV hepatitis can also be the cause of 

fulminant hepatic insufficiency. Therefore, patients with severe hepatitis A need an early 

examination for HSV infection, and empirical treatment with acyclovir should begin at early stage. 

 

ɸʥʥʦʪʘʮʠʷ. ɻʝʧʘʪʠʪ ɸ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʛʨʘʥʠʯʠʚʘʶʱʠʤʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʤʦʣʥʠʝʥʦʩʥʳʡ ʛʝʧʘʪʠʪ ʠ ʩʤʝʨʪʴ ʚʦʟʥʠʢʘʶʪ ʫ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ. ʄʦʣʥʠʝʥʦʩʥʘʷ 

ʧʝʯʝʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʥʦʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʧʝʯʝʥʠ, ʪʘʢʠʤʠ ʢʘʢ ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ B ʠ C, ʢʦʠʥʬʝʢʮʠʷ ʩ ʙʦʣʝʝ ʯʝʤ ʦʜʥʠʤ ʛʝʥʦʪʠʧʦʤ 

ʛʝʧʘʪʠʪʘ A ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ ʠʣʠ ʘʣʢʦʛʦʣʴʥʳʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ. ʄʳ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʣʫʯʘʡ ʟʘʨʘʞʝʥʠʷ ʛʝʧʘʪʠʪʦʤ ɸ ʠ ʚʠʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ 

ʢ ʦʩʪʨʦʡ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʵʪʦʤ ʨʝʜʢʦʤ ʩʣʫʯʘʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʚʥʠʤʘʥʠʷ ʢ ʧʝʨʚʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʪʷʞʝʣʳʭ ʩʣʫʯʘʝʚ ʛʝʧʘʪʠʪʘ ɸ ʫ 

ʚʟʨʦʩʣʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʝʧʘʪʠʪ ɺʇɻ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʤʦʣʥʠʝʥʦʩʥʦʡ 

ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʮʠʝʥʪʳ ʩ ʪʷʞʝʣʳʤ ʛʝʧʘʪʠʪʦʤ ɸ ʥʫʞʜʘʶʪʩʷ ʚ 

ʨʘʥʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʠʥʬʝʢʮʠʠ ɺʇɻ, ʠ ʵʤʧʠʨʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʘʮʠʢʣʦʚʠʨʦʤ 

ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 

 

Keywords: hepatitis A, herpes simplex virus, acute liver failure. 
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Introduction 

Hepatitis A infection occurs worldwide and its global estimations are 1.5 million of cases each 

year [1]. Hepatitis A virus can cause acute liver failure and death (in approximately 0.2% of clinical 

cases) and this risk increases with age and the presence of chronic liver disease. Viral hepatitis A is 

food- and water-borne infection that can result in acute outbreaks in communities with unsafe water 

and poor sanitation. They do not result in chronic infection or chronic liver disease and there is no 

specific treatment. Prevention is done through improved sanitation, food safety and vaccination [2].  

The Kyrgyz Republic is a high endemic area for hepatitis A, representing up to 60.5% of 

cases overall of viral hepatitis according to the Epidemiological Surveillance largely due to enteral 

spread of contaminated food and water or direct person-to-person contact. In the country the 

children incidences of hepatitis A dominate traditionally, but in the periods of epidemic outbreaks 

the adult proportion becomes higher. The tendency towards growing up of hepatitis A has been 

traced since 2001 with a predominant increase in incidences in the age groups of 15-19 years and 

20-29 years (14.7% and 19.1%, respectively), reaching 60.3% during the epidemic outbreaks [3]. 

The course of hepatitis A may vary extremely. Children with general subclinical hepatitis have 

neither symptoms nor jaundice. These asymptomatic cases can be recognized by detecting 

antibodies to hepatitis A virus (HAV) only. Patients may develop anicteric or icteric hepatitis and 

have symptoms ranging from mild and transient to severe and prolonged, from which they recover 

completely or develop fulminant hepatitis and die. The severity of the disease increases with age at 

time of infection. Acute hepatitis A has four clinical phases: 1) an incubation or preclinical period, 

ranging from 10 to 50 days, during which the patient remains asymptomatic despite active 

replication of the virus; 2) a prodromal or preicteric phase ranging from several days to more than a 

week, characterized by the appearance of symptoms like loss of appetite, fatigue, abdominal pain, 

nausea and vomiting, fever, diarrhea, dark urine and pale stools; 3) an icteric phase, during which 

jaundice develops, patients often seek for medical help at this stage of their illness. The icteric 

phase generally begins within 10 days of the initial symptoms. Fever usually improves after the first 

few days of jaundice. Extrahepatic manifestations of hepatitis A are unusual. The mortality rate is 

low (0.2% of icteric cases) and the disease ultimately resolves. Occasionally, extensive necrosis of 

the liver occurs during the first 6-8 weeks of illness. In this case, high fever, marked abdominal 

pain, vomiting, jaundice and the development of hepatic encephalopathy associated with coma and 

seizures are the signs of fulminant hepatitis, leading to death in 70 - 90% of the patients. In these 

cases, mortality is highly correlated with increasing age, and survival is uncommon in patients aged 

50 and over. Among patients with chronic hepatitis B or C or underlying liver disease, who are 

superinfected with HAV, the mortality rate increases considerably [4]. 
 

Case report 

A 22-year-old woman was admitted to the republican clinical infectious disease hospital on 

August 14, 2017 with a one-week history of vomiting, weakness, lethargy, abdominal and 

epigastrium pain jaundice. She had acute onset of infection with increased temperature, dyspeptic 

symptom joined, then abdominal pain and vomiting began. She went to a Family Medical Center 

and there she was sent for treatment to the hospital. 

In history of disease she told about her work as a bookbinder in the printing house, she had 

constant contact with toxic substance (paints, solvents). During the last month of work, there was a 

lack of appetite, nausea. A week before the illness' start she had a rest in Issyk-Kul Lake area. 

On admission, the patientôs TÁ was 37.0ÁC, the condition was mild severe with asthenic 

syndrome, abundant vesicles on the skin around the mouth and nose, intense icteric discoloration of 

the skin and sclera, an increase of liver size on 1.5-2.0 cm. Consciousness was clear, the patient 
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answered the questions adequately. Vesicular breathing and heart sound were muffled, rhythmic. 

Pain in the epigastrium and right hypochondriac area was determined by palpation of the abdomen. 

Vesicles on the skin around the mouth and nose disappeared in three days.  

Laboratory data on admission: a high level of total bilirubin ï 221.3 Õmol/liter (norm up to 

20,5 Õmol/l), due to conjugated fraction of 161.1 Õmol/liter, elevated ALT in 15 times (1,55 Õkat/l) 

in comparison with the upper limit of the norm (0,01-0,1 Õkat/l), the prothrombin index decreased 

up to 66%. During the following week jaundice and weakness decreased and appetite increased, but 

sub febrile fever repeated every other day (37,4ÁC to 38ÜC). Serology for hepatitis A (anti-HAV 

IgM) was positive. She was provisionally diagnosed as a case moderate hepatitis A and was 

managed with supportive parenteral fluids.  

In one week, the level of total bilirubin raised to 343.1 Õmol/liter, conjugated fraction ï up to 

223.5 Õmol/liter, unconjugated fraction ï up to 120 Õmol/liter. ALT activity reached 1,78 Õmol/liter.  

On the 26th day of the disease, the patient's condition worsened, weakness, loss of appetite 

appeared again, ascites joined. Prothrombin index decreased to 60%.  

On the 29th day of the disease there were signs of encephalopathy and edematous-ascetic 

syndrome, TÜ was 38ÜC. The size of the liver began to decrease and prothrombin index was 

undetectable. Repeated investigations showed a disorder in the blood coagulation system: APTT 

(activated partial thromboplastin time) ï 60,7sec (control range 24-34 sec), prothrombin time ï 30 

sec (control 12-20 sec), INR (international normalized ratio) ï 2,18 (control 0,9-1,2), fibrinogen ï 

48,2 mg/dl, serum albumin ï 34,3 g/l. Other investigations results including hepatitis B surface 

antigen, serology for hepatitis E, C, D were negative. Repeated IgM anti hepatitis A virus was 

positive. Serology for HSV type 1 and 2 IgM titer was higher by 3 times (correlation coefficient = 

3.73), IgG exceeded by 7 times (correlation coefficient =7.31). Plasma transfusion, parenteral fluids 

were continued and acyclovir was added to treatment but her clinical and laboratory parameters 

continued to get worse. On the 38th day of the disease coma and DIC syndrome were developed.  

Pathoanatomical diagnosis: Acute viral hepatitis of mixed genesis: hepatitis A and herpetic 

hepatitis, fulminant form. Complications: acute hepatic insufficiency with the development of 

hepato-renal syndrome, hepatic encephalopathy and hemorrhagic syndrome, which is confirmed by 

morphological studies.  

Discussion 

We present an unusual case of acute liver failure (ALF) due to co-infection of hepatitis A and 

herpes simplex virus (HSV) infection. 

HAV causes an acute self-limited disease with the likelihood of developing symptomatic 

hepatitis with jaundice more often in adults. High rates of hospitalization and complications of 

hepatitis A occur among the elderly people. Although the treatment and outcome of acute hepatitis A 

is largely beneficial, but with the development of HAV infection with acute liver failure, 

accompanied by the presence of coagulopathy and encephalopathy, up to 50% of patients may die 

or require emergency liver transplantation. People older than 50 years may have high fatality ratios 

(1.8%). Therefore, it is important to identify patients with hepatitis A with an unfavorable prognosis 

in early stages although it is difficult because of the low prevalence of ALF in the general 

population [5; 6]. 

Fulminant hepatic insufficiency is more common in patients with underlying liver disease, 

such as chronic infection of hepatitis B and C, co-infection with more than one HAV genotype at 

the same time, non-alcoholic fatty liver disease (NAFLD) or alcoholic steatohepatitis (ASH), also in 

advanced age and with dependency on intravenous drugs [7; 8]. 

HSV hepatitis is an uncommon cause of ALF, in 0.8% of all cases and only 2% of all viral 

hepatitis. It is mostly seen in immunocompromised individuals and pregnant women in their third 
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trimester following an orogenital HSV-1 or HSV-2 infection. HSV hepatitis is a difficult diagnosis 

to establish. It should be considered in the differential diagnosis of any case of severe hepatitis with 

concomitant fever, abdominal pain and elevated values of liver function tests with or without 

jaundice. The diagnosis with liver biopsy is the gold standard; HSV PCR with a simultaneous 

increase in aminotransferases can serve as a substitute for markers for diagnosis [9; 10]. 

In presented case, the patient was admitted with symptoms of hepatitis and oral 

mucocutaneous lesions of HSV. Lesions disappeared in 3 days. Lab test showed positive anti-HAV 

IgM then supportive care started. Patient condition became worse, symptoms of fulminant hepatitis: 

fever, coagulopathy and encephalopathy were presented. On the 29th day of hospitalization, 

serology was performed for HAV, HBV, HCV and HSV: anti-HAV IgM and anti-HSV type 1 and 2 

IgM and IgG were detected, exceeding the titers.  

In conclusion, it should be assumed that HSV hepatitis is highly suspected as the cause of 

fulminant hepatic insufficiency. Therefore, patients with severe HAV need an early examination for 

HSV infection and empirical treatment with acyclovir should begin in early stage. 
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