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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʝʙʝʩʪʦ-

ʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ, ʘ ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʩʪʨʦʡʱʠʢʘʤ 

ʩʠʣʴʥʦ ʟʘʜʠʨʘʪʴ ʮʝʥʳ ʥʘ ʢʚʘʨʪʠʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʩʠʡʩʢʠʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʨʦʩʪʦʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʠʪʫʘʮʠʠ.  

Abstract. 

The article establishes that the transition to project financing leads to an increase in the cost of housing 

construction, and a decrease in real incomes of the population does not allow developers to greatly raise apart-

ment prices. Thus, the Russian ones are in a difficult economic situation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ.  

Keywords: modular construction, project financing, housing construction. 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ 

ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʦʙʳʯʥʳʭ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʦ ʠ ʥʝʦʙʳʯʥʳʭ, ʥʝʪʨʘʜʠʮʠʦʥ-

ʥʳʭ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʂ ʠʭ 

ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʠ ʤʦʙʠʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [1]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʚʦʟʚʝʜʝʥʠʷ; ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʝʩ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʡ ʙʦʣʴʰʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʛʨʫʥʪ; ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʨʘʟʙʦʨʢʠ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝ-

ʰʝʥʠʡ; ʧʦʚʳʰʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠ ʪʨʫʜʦʚʳʝ ʟʘ-

ʪʨʘʪʳ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ; ʦʪʩʫʪ-

ʩʪʚʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʤʝʱʝʥʠʡ ʠ ʪ. ʜ. [2]. 

ʄʦʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʫʩʪʨʘʥʷʶʪ ʜʘʥʥʳʝ ʥʝ-

ʜʦʩʪʘʪʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥ-

ʩʪʚʘʤʠ: ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʙʦʨʢʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ; ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʜʠʩʣʦ-

ʢʘʮʠʝʡ ʩʝʨʠʡʥʳʤʠ ʚʠʜʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ʙʳʩʪʨʳʤ ʠʟʤʝʥʝʥʠʝʤ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʣʶʜʝʡ; ʥʘʣʠʯʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝ-

ʙʝʣʠ; ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦʥʪʘʞʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʷʞʝʣʦʛʦ ʢʨʘʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʨʫʯʥʫʶ; ʧʨʝ-

ʚʨʘʱʝʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʥʝ ʠʟʤʝʥʷʶʱʝʡʩʷ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʥʦʚʦʝ, ʘʜʘʧʪʠʨʫʶʱʝʝʩʷ 

ʠ ʜʠʥʘʤʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʅʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦ-

ʜʷʪ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʩʨʦ-

ʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ. ʏʪʦʙʳ ʵʪʠ 

ʮʝʣʠ ʙʳʣʠ ʜʦʩʪʠʞʠʤʳ ʟʘʩʪʨʦʡʱʠʢʘʤ ʥʫʞʥʳ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʣʠ ʙʳ ʩʦʭʨʘ-

ʥʠʪʴ ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ ʩʚʦʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʥʘ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ.  

ʄʦʜʫʣʴʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ ï ʵʪʦ ʪʘ ʪʝʭʥʦʣʦʛʠʷ, 

ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʩʪʨʦʠ-

ʪʝʣʠ ʙʫʜʫʪ ʠʤʝʪʴ ʩʠʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʥʘ ʨʳʥʢʝ. ʉʦʛʣʘʩʥʦ ʧʫʙʣʠʢʘʮʠʷʤ ʠʥʪʝʨʥʝʪ 

ʉʄʀ, ʚ ʅʦʚʦʡ ʄʦʩʢʚʝ ɻʂ çʄʦʥʘʨʭè ʧʣʘʥʠʨʫʝʪ ʧʦ-

ʩʪʨʦʠʪʴ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ. 

ɻʨʫʧʧʘ çʄʦʥʘʨʭè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʤ ʤʦʥʦʣʠʪʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ ʠ ʥʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʩʤʦʛʣʘ ʧʦʩʪʨʦʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʟʜʘʥʠʷ ʅʀʀ ʥʝʦʪʣʦʞʥʦʡ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠ 

ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʥʘʯʝʡʩʪʚʘ. 

ʅʘ ʟʘʚʦʜʝ, ʢʘʢ ʩʦʦʙʱʘʶʪ ʤʦʩʢʦʚʩʢʠʝ ʯʠʥʦʚ-

ʥʠʢʠ, ʙʫʜʝʪ ʥʘʣʘʞʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʜʫʣʝʡ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ. ʂʘʞʜʳʡ ʠʟ ʤʦʜʫʣʝʡ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʙʣʦʢ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʜʦ 100 ʢʚ. ʤʝʪʨʦʚ. ɼʘʥʥʳʝ ʙʣʦʢʠ ʪʘʢʞʝ 

ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʞʝʥʝʨ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʛʦʪʦʚ-

ʥʦʩʪʠ - ʦʪ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ ʜʦ ʛʦʪʦʚʦʛʦ ʤʦ-

ʜʫʣʴʥʦʛʦ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚʥʫʪʨʝʥ-

ʥʶʶ ʠ ʥʘʨʫʞʥʫʶ ʦʪʜʝʣʢʫ, ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʢʫ 

ʦʢʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʟʘ-

ʚʦʜʘ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʫ ʧʦ ʬʘʢʪʫ ʙʫʜʫʪ ʜʦʩʪʘʚ-

ʣʷʪʴʩʷ ʛʦʪʦʚʳʝ ʢʚʘʨʪʠʨʳ [4]. 

ʅʘ ʫʩʪʘʥʦʚʢʫ ʤʦʜʫʣʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʪʨʝ-

ʙʦʚʘʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ. ɼʣʷ 

ʧʨʠʤʝʨʘ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ 22-ʵʪʘʞʥʳʡ ʞʠʣʦʡ ʜʦʤ 

ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʚ ʪʝʯʝʥʠʝ 20 

ʨʘʙʦʯʠʭ ʜʥʝʡ. 
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ɿʘʧʫʩʢ ʟʘʚʦʜʘ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʵʪʘʧʘ. 

ʇʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʫʞʝ ʚ 

ʢʦʥʮʝ ʪʝʢʫʱʝʛʦ 2021 ʛʦʜʘ, ʘ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ 

ʟʘʚʦʜ ʜʦʣʞʝʥ ʙʫʜʝʪ ʟʘʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʧʨʦʝʢʪ ʄʦʥɸʨʭʘ ʩʦʩʪʘʚʷʪ 15 

ʤʣʨʜ ʨʫʙʣʝʡ. ɹʫʜʝʪ ʩʦʟʜʘʥʦ ʦʢʦʣʦ 2,5 ʪʳʩʷʯʠ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ. ʇʨʝʜʧʨʠʷʪʠʝ ʧʦ ʚʳʧʫʩʢʫ ʢʨʫʧʥʦʛʘ-

ʙʘʨʠʪʥʳʭ ʤʦʜʫʣʝʡ ʄʦʥɸʨʭ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʥʘ 

ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 24,8 ʛʝʢʪʘʨʘ ʚ ɸʅʆ ʆʇʍ ʊʦʣ-

ʩʪʦʧʘʣʴʮʝʚʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʝʢʪʳ ʜʣʷ ʤʦʜʫʣʴ-

ʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɻʂ ʇʀʂ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʤʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʥʝʜʘʚʥʦ ʩʦʦʙʱʠʣʘ ʦ ʩʦʟʜʘʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʫʣʴʥʳʭ ʜʦʤʦʚ. ʂʦʤʧʘʥʠʷ ʪʘʢʞʝ 

ʧʨʝʜʤʝʪʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʇʨʠʤʦʨʩʢʠʡ ʠ ʂʘʤʯʘʪ-

ʩʢʠʡ ʨʝʛʠʦʥʳ, ʘ ʪʘʢʞʝ ʉʘʭʘʣʠʥʩʢʫʶ ʦʙʣʘʩʪʴ ʚ ʢʘ-

ʯʝʩʪʚʝ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʨʘʟʚʝʨʥʫʪʴ 

ʤʘʩʩʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ. 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ï ʵʪʦ ʨʝʛʠʦʥ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ 

ʦʛʨʦʤʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʠ ʢʦʤʧʘʥʠʷ ʇʀʂ ʩʯʠʪʘʝʪ, 

ʯʪʦ ʝʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʦʱʥʦʩʪʠ ʙʫʜʫʪ ʪʘʤ ʚʦʩʪʨʝʙʦ-

ʚʘʥʳ ʠ ʧʦʣʝʟʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʘʥʠʷ ʛʦʪʦʚʘ, 

ʢʘʢ ʛʦʚʦʨʷʪ ʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʚʩʝʨʴʝʟ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʫʞʝ ʝʩʪʴ ʨʝʰʝʥʠʝ ʦʪ ʇʀʂʘ ʦ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʟʘʧʫʩʢʘʪʴ ʩʚʦʡ ʧʝʨʚʳʡ ʟʘʚʦʜ ʤʦ-

ʜʫʣʴʥʳʭ ʜʦʤʦʚ ʥʘ ʉʘʭʘʣʠʥʝ. ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʩʪʘʚʠʪ 4,5 ʤʣʨʜ ʨʫʙʣʝʡ. ʇʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʘʚʠʪ 300 ʪʳ-

ʩʷʯ ʢʚ. ʤʝʪʨʦʚ ʚ ʛʦʜ. 

ʀʟ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʤʦʜʫʣʝʡ ʙʫʜʫʪ ʩʦʦʨʫʞʘʪʴ 

ʞʠʣʴʝ ʥʘ ʉʘʭʘʣʠʥʝ, ʂʘʤʯʘʪʩʢʝ, ʚ ʇʨʠʤʦʨʴʝ ʠ ʍʘʙʘ-

ʨʦʚʩʢʦʤ ʢʨʘʝ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʫʣʝʡ ʜʣʷ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ: ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʧʦʣʠʢʣʠʥʠʢ ʠ ʬʝʣʴʜ-

ʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ [3, ʩ. 10]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʠ ʦʜʥʘ ʠʟ ʩʝʨʠʡʥʦ ʠʟʛʦʪʘʚʣʠʚʘ-

ʝʤʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʩʠ-

ʩʪʝʤ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʩʝʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʩʪʨʦʠ-

ʪʝʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʧʦ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʠ ʜʨʫʛʠʤ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʘʟʨʘʙʦʪʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʠʧʦʚ ɹʂ, ʤʦʜʝʣʠ ʠʭ 

ʨʘʟʚʠʪʠʷ, ʥʝ ʩʦʟʜʘʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ 

ʧʨʦʛʥʦʟʘ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʏʘʩʪʦ ʜʘʞʝ ʦʧʳʪʥʦʤʫ ʯʝʣʦʚʝʢʫ ʜʦʩʪʘ-

ʪʦʯʥʦ ʩʣʦʞʥʦ ʚʳʙʨʘʪʴ ʪʦʪ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʧʦʜʦʡʜʸʪ ʠʤʝʥʥʦ ʝʤʫ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʤʥʦʛʠʝ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʳʙʠʨʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ. ɺʦ 

ʤʥʦʛʦʤ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʙʦʪ.  

Abstract. 

The article establishes that today on the construction market there is a huge number of technologies for the 

construction of buildings and structures. It is often quite difficult for even an experienced person to choose the 

option that suits him. At the same time, many in recent years have chosen the technology of modular construction 

in the construction of their own housing. This is largely due to the simplicity of the design and the low cost of 

materials and work. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʦʚʳʝ ʟʜʘʥʠʷ, ʵʢʦʥʦʤʠʯʥʦʝ ʞʠʣʴʝ. 
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ʄʦʜʫʣʴʥʦʝ ʟʜʘʥʠʝ ï ʵʪʦ ʜʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʝʩʪʘ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ. 

ɼʘʥʥʳʡ ʚʠʜ ʜʦʤʦʚ ï ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʦʝ, ʵʥʝʨʛʦʩʙʝʨʝ-

ʛʘʶʱʝʝ ʠ ʵʢʦʥʦʤʠʯʥʦʝ ʞʠʣʴʝ, ʩʙʦʨʢʘ ʢʦʪʦʨʦʛʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʥʠʤʘʝʪ ʣʠʰʴ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ.  

ʄʦʜʫʣʴʥʳʝ ʜʦʤʘ ʥʝ ʦʩʪʘʚʣʷʶʪ ʧʦʩʣʝ ʩʝʙʷ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʦʪʭʦʜʦʚ, ʪʘʢ ʢʘʢ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʪʝʨʠʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʧʣʦʱʘʜʢʫ, 

ʫʞʝ ʚ ʩʙʦʨʥʦʤ ʚʠʜʝ. ʕʪʦ ʚʩʝ ʨʘʚʥʦ, ʯʪʦ ʩʦʙʨʘʪʴ ʜʦʤ 

Lego - ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʝʛʦ ʯʘʩʪʠ ï ʵʪʦ 

ʢʦʤʥʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʘʰʝʛʦ ʧʨʦʞʠʚʘʥʠʷ 

ʠ ʧʨʦʞʠʚʘʥʠʷ ʚʘʰʝʡ ʩʝʤʴʠ [1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʫʣʴʥʳʝ ʜʦʤʘ ʧʦʯʪʠ ʚʩʝʛʜʘ ʠʟ-

ʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʦ ʧʦʩʣʝʜʥʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʠʭ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʦʪ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʦʥʪʨʦʣʝʤ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ. 

ɹʝʟ ʫʯʝʪʘ ʧʝʨʝʙʦʝʚ ʩ ʧʦʛʦʜʦʡ, ʪʠʧʦʚʦʝ ʤʦʜʫʣʴ-

ʥʦʝ ʟʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʦ ʚ ʩʨʦʢ ʦʪ ʜʚʫʭ ʜʦ 

ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ. ɺ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʙʦʯʠʝ 

ʥʝ ʙʫʜʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʢʦʤʫ-ʣʠʙʦ ʩʝʨʴʝʟʥʦʤʫ 

ʨʠʩʢʫ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʦʡ ʠ ʦʧʘʩʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʜʦʩʪʘʪʢʠ ʤʦʜʫʣʴʥʳʭ ʜʦʤʦʚ: 

Á ʆʛʨʘʥʠʯʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʜʠʟʘʡʥʘ 

ʧʦʤʝʱʝʥʠʷ. 

Á ɽʩʣʠ ɺʳ ʠʤʝʝʪʝ ʪʦʥʢʠʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʢʫʩ, 
ʪʦ ʨʠʩʢʫʝʪʝ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʠʥʪʝʨʴʝʨʘ ʠ ʵʢʩʪʝʨʴʝʨʘ ʧʣʘʥʠ-

ʨʦʚʢʠ ʤʦʜʫʣʴʥʦʛʦ ʟʜʘʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɺʳ ʙʫ-

ʜʝʪʝ ʠʤʝʪʴ ʤʝʥʴʰʫʶ ʛʠʙʢʦʩʪʴ ʚ ʜʠʟʘʡʥʝ, ʯʝʤ ɺʳ 

ʧʨʠʚʳʢʣʠ. 

Á ʉʥʠʞʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʚʪʦʨʥʦʡ ʧʨʦʜʘʞʠ 
ʜʦʤʘ. 

ɺ ʈʦʩʩʠʠ ʙʳʪʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʫʣʴʥʳʝ 

ʜʦʤʘ ï ʵʪʦ ʟʜʘʥʠʷ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʦʤʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʧʦ çʢʣʘʩʩʠʯʝʩʢʠʤè ʪʝʭʥʦ-

ʣʦʛʠʷʤ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʩʣʝʜʫʶʱʫʶ ʧʨʦʜʘʞʫ ʜʦ-

ʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦʡ ʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. ʋ ʨʦʩʩʠʷʥ ʠ 

ʞʠʪʝʣʝʡ ʉʅɻ ʤʦʜʫʣʴʥʳʝ ʟʜʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʘʩʩʦ-

ʮʠʠʨʫʶʪʩʷ ʩ ʚʨʝʤʝʥʥʳʤ ʞʠʣʴʝʤ, ʢʦʪʦʨʦʝ ʧʦ ʦʧʨʝ-

ʜʝʣʝʥʠʶ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʬʦʨʪʥʳʤ. 

ʉʝʛʦʜʥʷ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʜʘʥ-

ʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡ-

ʰʝʤ ʙʫʜʫʱʝʤ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʩʙʦʨʥʳʝ ʟʜʘʥʠʷ 

ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʝ ʞʠʣʳʝ 

ʜʦʤʘ [2]. 

ʈʦʩʩʠʡʩʢʠʝ ʙʘʥʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʥʘʢʦʤʳ ʩ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠ ʦʪʥʦʩʷʪʩʷ ʩ ʦʧʘʩʢʦʡ ʢ ʩʜʝʣʢʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʀʟʚʝʩʪʥʳ ʩʣʫ-

ʯʘʠ, ʢʦʛʜʘ ʙʘʥʢʠ ʦʪʢʘʟʳʚʘʶʪ ʥʝʢʦʪʦʨʳʤ ʣʶʜʷʤ ʚ 

ʠʧʦʪʝʢʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʙʦʨʥʳʭ 

ʜʦʤʦʚ, ʘ ʪʘʢʞʝ ʦʪʢʘʟʳʚʘʶʪ ʚ ʢʨʝʜʠʪʘʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʤʘʩʰʪʘʙ-

ʥʳʝ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʜʫʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʠʤ ʣʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ 

ʠʩʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʚʘʨʠʘʥʪʳ, ʧʨʝʞʜʝ 

ʯʝʤ ʦʥʠ ʩʤʦʛʫʪ ʧʨʦʜʦʣʞʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʚʦʝʛʦ 

ʤʦʜʫʣʴʥʦʛʦ ʜʦʤʘ [3]. 

ʏʪʦ ʪʘʢʦʝ ʩʙʦʨʥʳʝ ʢʘʨʢʘʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ? 

ʕʪʦ ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʢʘʨʢʘʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʩʥʦʚʦʡ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʡ ʤʝʪʘʣʣʦʢʘʨʢʘʩ, 

ʥʘ ʥʝʛʦ ʤʦʥʪʠʨʫʶʪʩʷ ʩʝʥʜʚʠʯ-ʧʘʥʝʣʠ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʦʟʚʦʜʷʪʩʷ ʩʪʝʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʩʪʦʪʫ ʠ ʩʢʦʨʦʩʪʴ ʵʪʠ ʩʪʝʥʳ ʦʪʚʝʯʘʶʪ ʚʩʝʤ ʩʪʘʥ-

ʜʘʨʪʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦ- ʠ ʰʫʤʦʠʟʦ-

ʣʷʮʠʶ. ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ? 

ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʤʦʢʨʳʝè ʧʨʦʮʝʩʩʦʚ. 

ʂʨʳʰʘ ʠ ʩʪʝʥʳ ʩʦʙʠʨʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʙʦʣʪʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ ʩʚʘʨʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦ-

ʨʷʝʪ ʝʛʦ ʧʨʦʮʝʩʩ. ɿʜʘʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʩʙʦʨʥʦ-ʨʘʟ-

ʙʦʨʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ, ʠʭ ʣʝʛʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʠ ʧʝʨʝʚʦʟʠʪʴ ʩ ʤʝʩʪʘ ʥʘ ʤʝʩʪʦ, 

ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ, ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʧʦ ʦʢʦʥʯʘʥʠʶ ʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʧʝʨʝʭʦʜʷʪ ʢ ʜʨʫ-

ʛʦʤʫ [4, ʩ. 74]. 

ʂ ʟʜʘʥʠʷʤ ʪʘʢʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʠ ʚʘʭʪʦʚʳʝ ʛʦʨʦʜʢʠ, ʦʙʱʝʞʠʪʠʷ ʜʣʷ ʨʘʙʦʯʠʭ, ʩʪʨʦ-

ʠʪʝʣʴʥʳʝ ʙʳʪʦʚʢʠ, ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʩʢʣʘʜʳ, 

ʘʥʛʘʨʳ ʜʣʷ ʪʝʭʥʠʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʤʘ-

ʩʪʝʨʩʢʠʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʪʦʨʛʦʚʳʝ ʧʘ-

ʚʠʣʴʦʥʳ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʢʫʣʴʪʫʨʥʦ-ʚʳʩʪʘʚʦʯ-

ʥʳʝ ʮʝʥʪʨʳ, ʩʧʦʨʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʞʠʣʳʝ ʜʦʤʘ, ʢʦʪʪʝʜʞʠ. 

ɺʳʚʦʜʳ. ɹʣʘʛʦʜʘʨʷ ʣʝʛʢʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʠ 

ʢʨʦʚʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʛʨʫʟʢʘ ʥʘ ʤʝʪʘʣʣʦʢʘʨ-

ʢʘʩ ʠ ʬʫʥʜʘʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ, ʯʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʣʷʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɹʳʩʪʨʦʚʦʟʚʦ-

ʜʠʤʳʝ ʟʜʘʥʠʷ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʨʦʚʥʦʡ ʧʣʦ-

ʱʘʜʢʝ ʙʝʟ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʤʥʦʛʦʵʪʘʞʥʳʝ ʩ ʣʝʛʢʠʤ 

(ʥʘʧʨʠʤʝʨ, ʩʚʘʡʥʳʤ) ʬʫʥʜʘʤʝʥʪʦʤ. 
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PRINCIPLES OF CLASSIFICATION OF UNIVERSAL SPORTS HALLS  

 

ɸʥʦʪʘʮʽʷ. 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʢʨʠʪʝʨʽʾ ʚʨʘ-

ʭʦʚʫʶʪʴ ʽʩʥʫʶʯʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʨʠʥʮʠʧʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʟʘ ʭʘʨʘʢ-

ʪʝʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʦʚʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʩʫʯʘʩʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʩʧʦʨʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʬʝʜʝʨʘʮʽʡ, ʷʢʽ ʚ ʩʚʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ. 

Abstract. 

The article considers the classification of universal sports halls. Classification criteria take into account the 

existing common principles of classification of functionality by purpose and nature of use and new classification 

criteria that take into account the modern organization of sporting events in accordance with the requirements of 

international sports federations, which influence the architectural and planning decisions of universal sports halls. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ, 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʛʨʫʧʠ ʚʠʜʽʚ ʩʧʦʨʪʫ, ʨʽʚʝʥʴ ʟʤʘʛʘʥʴ. 

Keywords: universal sports halls, functional purpose, capacity, architectural and planning decisions, groups 

of sports, level of competitions. 

 

ʄʝʨʝʞʘ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʠʭ ʩʧʦʨʫʜ ʤʽ-

ʩʪʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ 

ʟʘʣʠ, ʙʫʜʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟʽ ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ ʮʽʻʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʩʢʣʘʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʠʤʦʛ: ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʞʠʤʫ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʦʛ, ʧʝ-

ʨʽʦʜʠʯʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʥʷʪʴ, ʚʽʢʫ ʣʶʜʝʡ ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ, ʦʧʪʠʤʘʣʴʥʦʾ ʢʨʫʧʥʦʩʪʽ ʩʧʦʨʫʜ ʽ ʫʤʦʚ 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʦ-

ʙʦʪʠ [1, ʩ. 11].  

ʋʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ - ʮʝ ʩʧʦʨʪʠʚʥʽ 

ʟʘʣʠ ʷʢʽ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ ʧʦʧʝʨʝʤʽʥʥʠʭ ʟʘʥʷʪʴ ʽ 

ʟʤʘʛʘʥʴ ʽʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʢʨʠʪʠʭ ʩʧʦʨʪʠʚʥʠʭ ʩʧʦʨʫʜ [2, ʩ. 110]. 

ɺ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʘʭ ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʨʝʪʝʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʫʥʽʚʝʨ-

ʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʫʨʘʭʫʚʘʥ-

ʥ̫ ʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʨʫʧ ʚʠʜʽʚ ʩʧʦʨʪʫ, ʨʽʚʥʷ ʧʨʦʚʝʜʝʥʥʷ ʟʤʘʛʘʥʴ ʪʘ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 1) ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ;  

2) ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʤʽʩʪʦʙʫʜʽʚʥʽʡ ʩʪʨʫʢʪʫʨʽ (ʤʽʩ-

ʪʦʙʫʜʽʚʥʝ ʟʥʘʯʝʥʥʷ);  

3) ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ; 4) ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ; 5) ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦ-

ʞʥʽʩʪʴ; 6) ʥʘʷʚʥʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʛʣʷʜʘʯʽʚ; 7) ʬʫʥʢʮʽ-

ʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʚʠʜʽʚ ʩʧʦ-

ʨʪʫ; 8) ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦ ʨʽʚʥʷ 

ʧʨʦʚʝʜʝʥʥʷ ʟʤʘʛʘʥʴ. 

1) ɼʝʨʞʘʚʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʋʢʨʘ-

ʾʥʠ ʧʝʨʝʜʙʘʯʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʧʦʨʪʠʚʥʠʭ ʪʘ ʬʽʟ-

ʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ, ʜʦ ʷʢʠʭ ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʥʦʩʷʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ 

ʟʘʣʠ, ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʠʜʽʚ ʩʧʦʨʪʫ ʽ ʜʦʟʚʽʣʣʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘ 

ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ: ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘ-

ʣʴʥʽ (ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝ-

ʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʜʣʷ ʩʧʦʨʪʩʤʝʥʽʚ); ʩʧʦʨʪʠʚʥʦ-ʜʝ-

ʤʦʥʩʪʨʘʮʽʡʥʽ; ʩʧʦʨʪʠʚʥʦ-ʚʠʜʦʚʠʱʥʽ; ʬʽʟʢʫʣʴʪʫ-

ʨʥʦ-ʦʟʜʦʨʦʚʯʽ (ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ) [3, ʩ. 1].  

2) ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʧʦʨʪʠʚʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʩʚʦʻʶ ʟʥʘʯʠʤʽʩʪʶ ʽ ʜʦʩʪʫʧʥʽʩʪʶ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʦ-

ʚʠʥʥʦ ʚʝʩʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʽʚ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ [4, ʩ. 7].  

ʊʘʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʠʭ 

ʟʘʣʽʚ ʫ ʤʽʩʪʦʙʫʜʽʚʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟʘ ʨʽʚʥʝʤ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʟʫʤʦʚʣʶʻ ʥʘʩʪʫʧʥʠʡ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʧʦ-

ʜʽʣ: ʤʽʢʨʦʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ; ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ; 

ʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ; ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ; ʥʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʨʦʟʪʘʰʦʚʘʥʽ ʙʝʟ ʧʨʠʚôʷʟʢʠ ʜʦ 

ʦʙʣʘʩʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʨʦʟʩʝʣʝʥʥʷ ʘʙʦ 

ʤʽʩʪ, ʫʪʦʤʫ ʯʠʩʣʽ ʙʘʟʠ ʦʣʽʤʧʽʡʩʴʢʦʾ, ʧʘʨʘʣʽʤʧʽʡʩʴ-

ʢʦʾ ʪʘ ʜʝʬʣʽʤʧʽʡʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʧʝʨʝ-

ʣʽʢʫ) [5, ʩʪ.48]. 

3) ʇʦ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʤ ʦʩʦʙʣʠʚʦʩ-

ʪʷʤ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʚʽʜʦʢʨʝʤʣʝʥʽ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʦʢʨʝʤʦ ʚʽʜ ʽʥ-

ʰʠʭ ʩʧʦʨʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ ʩʧʦʨʫʜ ʪʘ ʟʘʙʝʟʧʝʯʝʥʽ ʥʝ-

ʦʙʭʽʜʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ, ʧʨʠʟʥʘʯʝ-

ʥʠʤʠ ʜʣʷ ʦʩʽʙ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ, ʪʨʝʥʝʨʽʚ ʪʘ ʩʫʜʜʽʚ, ʘ 

ʪʘʢʦʞ ʤʝʜʠʯʥʠʤʠ, ʩʣʫʞʙʦʚʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ, 

ʩʢʣʘʜʩʴʢʠʤʠ ʪʦʱʦ ʪʘ ʧʨʠʤʽʱʝʥʴ ʢʦʤʧʣʝʢʩʫ ʜʣʷ 

ʛʣʷʜʘʯʽʚ; 
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- ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʽʚ ï ʩʧʦʨʪʠʚ-

ʥʠʭ, ʩʧʦʨʪʠʚʥʦ-ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ, ʩʧʦʨʪʠʚʥʦ-ʚʠʜʦ-

ʚʠʱʥʠʭ ʘʙʦ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ.  

4) ʊʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʫʥʽʚʝʨ-

ʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʥʘ: ʤʦʥʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʠ ʪʘ ʙʘʛʘʪʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʠ. 

ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙˇʨʫʥʪʦʚʘʥʠʡ 

ʨʦʟʚʠʪʢʦʤ ʩʧʦʨʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ, ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʥʘʩʠʯʝʥʦʩʪʽ, ʧʦʷʚʠ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʩʠʯʝʥʥʷ ʤʦʥʦʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʭ ʟʘʣʽʚ ʷʢ ʧʨʘʚʠʣʦ ʤʝʥʰʝ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʫʟʴʢʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʽ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʧʝʚʥʠʡ ʚʠʜ ʩʧʦʨʪʫ 

ʘʙʦ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʡʢʦʤʬʦʨʪʥʽʰʽ ʫʤʦʚʠ ʜʣʷ ʟʘʥʷʪʴ ʦʜʥʠʤ ʚʠʜʦʤ 

ʩʧʦʨʪʫ ʪʘ ʚʠʧʨʘʚʜʦʚʫʻ ʩʝʙʝ ʘʙʦ ʯʽʪʢʠʤʠ ʚʠʤʦʛʘʤʠ 

ʜʣʷ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘʡʚʠʱʦʛʦ ʢʣʘʩʫ, ʘʙʦ ʤʘʩʦʚʽʩʪʶ 

ʮʴʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʚ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʤʽʩʮʽ ʙʫʜʽʚʥʠʮ-

ʪʚʘ [6, ʩ. 12] [2, ʩ. 110].  

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʠ ʩʢʣʘʜʥʽ ʟʘ ʩʚʦʻʶ 

ʩʪʨʫʢʪʫʨʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʦʨʦʚʽ ʦʙ'ʻʢʪʠ, ʷʢʽ 

ʦʙôʻʜʥʫʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʭ ʙʣʦʢʽʚ ʜʣʷ ʩʧʦʨʪʠʚʥʦʾ, ʪʨʝʥʫʚʘʣʴʥʦʾ, ʚʠʜʦ-

ʚʠʥɦʦʾ, ʜʦʟʚʽʣʴʥʦʾ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ [6, ʩ. 

12].  

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʨʪʠʚ-

ʥʠʭ ʟʘʣʽʚ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʥʝ ʪʽʣʴʢʠ 

ʜʣʷ ʩʧʦʨʽʜʥʝʥʠʭ, ʘʣʝ ʽ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ.  

ɼʣʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʽʚ ʥʘʡʙʽʣʴʰ ʜʦ-

ʮʽʣʴʥʦʶ ʻ ʩʝʢʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡ-

ʥʠʤʠ ʚʠʤʦʛʘʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʦʧʝʨʝʤʽʥʥʦ 

ʪʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ ʢʽʣʴʢʦʭ ʛʨʫʧ ʥʘ ʦʢʨʝʤʠʭ ʧʣʦ-

ʱʘʜʢʘʭ ʘʙʦ ʥʘ ʧʣʦʱʽ ʚʩʴʦʛʦ ʟʘʣʫ [2, ʩ. 111].  

5) ɿʘ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʫʥʽʚʝʨʩʘʣʴʥʽ 

ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʟʘʣʠ ʟ: ʤʘʣʦʶ 

ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ; ʩʝʨʝʜʥʴʦʶ ʧʨʦʧʫʩʢ-

ʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ; ʚʝʣʠʢʦʶ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞ-

ʥʽʩʪʶ. 

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʣʽʚ ʟ ʤʘʣʦʶ ʧʨʦʧʫ-

ʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 8 ʣʶʜ/ʟʤʽʥʫ 

(ʜʣʷ ʙʘʜʤʽʥʪʦʥʫ) ʜʦ 24 ʣʶʜ/ʟʤʽʥʫ (ʜʣʷ ʚʦʣʝʡʙʦʣʫ ʪʘ 

ʙʘʩʢʝʪʙʦʣʫ) [3, ʩ. 10] . 

ɼʦ ʟʘʣʽʚ ʩ ʩʝʨʝʜʥʴʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽ-

ʩʪʶ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʣʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʘʨʭʽʪʝʢʪʫ-

ʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʷʢʠʭ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝ-

ʯʠʪʠ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʜ 24 ʣʶʜ/ʟʤʽʥʫ ʜʦ 

96 ʣʶʜ/ʟʤʽʥʫ. 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʟ ʚʝʣʠʢʦʶ ʧʨʦʧʫ-

ʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʚʝ-

ʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʪʘ ʟʤʘʛʘʥʴ 

ʚʽʜ 96 ʣʶʜ/ʟʤʽʥʫ ʜʦ 192 ʣʶʜ/ʟʤʽʥʫ ʽ ʙʽʣʴʰʝ.  

6) ʋʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʟʘ ʥʘʷʚʥʽʩʪʶ 

ʤʽʩʮʴ ʜʣʷ ʛʣʷʜʘʯʽʚ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʟʘʣʠ: ʟ ʤʽʩ-

ʮʷʤʠ ʜʣʷ ʛʣʷʜʘʯʽʚ ʪʘ ʙʝʟ ʤʽʩʮʴ ʜʣʷ ʛʣʷʜʘʯʽʚ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʟ ʤʽʩʮʷʤʠ ʜʣʷ 

ʛʣʷʜʘʯʽʚ (ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʘʙʦ ʪʠʤʯʘʩʦʚʠʤʠ: ʟʙʽʨʥʦ-

ʨʦʟʙʽʨʥʠʤʠ, ʚʠʩʫʚʥʠʤʠ ʘʙʦ ʤʦʙʽʣʴʥʠʤʠ) [6, ʩ. 19] 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ-

ʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʘʙʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʬʽʮʽʡʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʤʘʛʘʥʴ [3, ʩ. 

26]. 

ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʡ ʦʙôʻʤ ʟʘʣʽʚ ʙʝʟ 

ʤʽʩʮʴ ʜʣʷ ʛʣʷʜʘʯʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ 

ʩʧʦʨʪʠʚʥʦʾ ʘʨʝʥʠ (ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ) ʪʘ ʥʝ-

ʦʙʭʽʜʥʦʾ ʚʽʣʴʥʦʾ ʟʦʥʠ ʥʘʚʢʦʣʦ ʥʴʦʛʦ. 

7) ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦ ʛʨʫʧʘʤ ʚʠʜʽʚ ʩʧʦʨʪʫ, 

ʚʠʟʥʘʯʝʥʠʭ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʬʽʟʠʯʥʫ ʢʫʣʴ-

ʪʫʨʫ ʽ ʩʧʦʨʪè (ʦʣʽʤʧʽʡʩʴʢʽ, ʥʝʦʣʽʤʧʽʡʩʴʢʽ ʚʠʜʠ ʩʧʦ-

ʨʪʫ, ʚʠʜʠ ʩʧʦʨʪʫ ʜʣʷ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ) ʟʘʧʨʦʧʦ-

ʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʧʦʨ-

ʪʠʚʥʠʭ ʟʘʣʽʚ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʚʠʜʽʚ ʩʧʦʨʪʫ: ʟʘʣʠ ʜʣʷ ʦʣʽʤʧʽʡʩʴ-

ʢʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ; ʟʘʣʠ ʜʣʷ ʚʠʜʽʚ ʩʧʦʨʪʫ ʜʣʷ ʦʩʽʙ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ; ʫʥʽʚʝʨʩʘʣʴʥʽ ʟʘʣʠ ʜʣʷ ʦʣʽʤʧʽʡʩʴʢʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ ʪʘ ʚʠʜʽʚ ʩʧʦʨʪʫ ʜʣʷ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽ-

ʩʪʶ. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʧʦʨʪʠʚ-

ʥʠʭ ʟʘʣʽʚ ʦʢʨʝʤʦ ʜʣʷ ʦʣʽʤʧʽʡʩʴʢʠʭ ʪʘ ʧʘʨʘʣʽʤʧʽʡʩʴ-

ʢʠʭ ʜʠʩʮʠʧʣʽʥ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʜʝʨʞʘʚʥʠʤʠ ʙʫʜʽʚʝ-

ʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʪʘ ʻ ʟʚʠʯʥʠʤ ʷʚʠʱʝʤ ʜʣʷ ʥʘʰʦʾ 

ʢʨʘʾʥʠ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʚ ʜʣʷ ʦʣʽʤʧʽʡʩʴʢʠʭ ʚʠ-

ʜʽʚ ʩʧʦʨʪʫ ʪʘ ʚʠʜʽʚ ʩʧʦʨʪʫ ʜʣʷ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ 

ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʠʤʦʛʠ ʜʦ ʩʧʦʨʪʠʚʥʦʾ 

ʘʨʝʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʦʨʪʠʚʥʠʭ 

ʟʤʘʛʘʥʴ (ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʧʨʘʚʠʣʘʤʠ ʤʽʞʥʘʨʦ-

ʜʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʬʝʜʝʨʘʮʽʡ) ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʦʣʽʤʧʽʡʩʴʢʠʭ ʪʘ ʧʘ-

ʨʘʣʽʤʧʽʡʩʴʢʠʭ ʜʠʩʮʠʧʣʽʥ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʨʽʟʥʠʮʷ ʚ ʨʦʟʤʽʪʮʽ ʩʧʦʨʪʠʚʥʦʛʦ 

ʟʘʣʫ ʜʣʷ ʦʣʽʤʧʽʡʩʴʢʠʭ ʪʘ ʧʘʨʘʣʽʤʧʽʡʩʴʢʠʭ ʜʠʩʮʠʧ-

ʣʽʥ ʽʩʥʫʻ ʪʽʣʴʢʠ ʫ ʚʦʣʝʡʙʦʣʽ ʪʘ ʚʦʣʝʡʙʦʣʽ ʩʠʜʷʯʽ, ʬʝ-

ʭʪʫʚʘʥʥʽ ʪʘ ʬʝʭʪʫʚʘʥʥʽ ʥʘ ʚʽʟʢʘʭ. ɸʣʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨʶ 

ʥʝ ʟʘʚʘʞʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʽ ʽ ʪʽ ʩʘʤʽ ʩʧʦʨʪʠʚʥʽ 

ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ [7], [8], 

[9]. 

8) ʊʘʢʦʞ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʚʽʪʦʚʫ ʧʨʘʢʪʠʢʫ, ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʧʦʨʪʠʚʥʠʭ 

ʟʘʣʽʚ ʟʘ ʨʽʚʥʝʤ ʧʨʦʚʝʜʝʥʥʷ ʟʤʘʛʘʥʴ: 

- çʂʣʘʩ 1è: ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʟʤʘ-

ʛʘʥʴ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʢʘʣʝʥʜʘʨʥʠʭ ʧʣʘʥʽʚ ʤʽʞʥʘʨʦ-

ʜʥʠʭ ʬʝʜʝʨʘʮʽʡ - ʆʣʽʤʧʽʡʩʴʢʽ ʽʛʨʠ, ʇʘʨʘʣʽʤʧʽʡʩʴʢʽ 

ʽʛʨʠ, ɼʝʬʣʽʤʧʽʡʩʴʢʽ ʽʛʨʠ, ʯʝʤʧʽʦʥʘʪʠ ʩʚʽʪʫ ʪʘ ɭʚ-

ʨʦʧʠ, ɻʣʦʙʘʣʴʥʽ ʽʛʨʠ, ʨʦʟʽʛʨʘʰʽ ʂʫʙʢʽʚ ʩʚʽʪʫ ʪʘ ɭʚ-

ʨʦʧʠ, ɺʩʝʩʚʽʪʥʽ ʽʛʨʠ ʟ ʻʜʠʥʦʙʦʨʩʪʚ, ʖʥʘʮʴʢʽ ʦʣʽʤ-

ʧʽʡʩʴʢʽ ʽʛʨʠ ʪʦʱʦ;  

- çʂʣʘʩ 2è: ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʤʘ-

ʛʘʥʴ - ʯʝʤʧʽʦʥʘʪʽʚ ʋʢʨʘʾʥʠ, ʨʦʟʽʛʨʘʰʽʚ ʂʫʙʢʽʚ ʋʢ-

ʨʘʾʥʠ, ʽʥʰʠʭ ʦʬʽʮʽʡʥʠʭ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʤʘʛʘʥʴ; 

- çʂʣʘʩ 3è: ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʩʮʝʚʠʭ ʟʤʘʛʘʥʴ - 

ʯʝʤʧʽʦʥʘʪʽʚ ʦʙʣʘʩʪʝʡ, ʤʽʩʪ, ʩʧʦʨʪʠʚʥʠʭ ʢʣʫʙʽʚ, ʜʠ-

ʪʷʯʦ-ʶʥʘʮʴʢʠʭ ʩʧʦʨʪʠʚʥʠʭ ʰʢʽʣ, ʟʦʥʘʣʴʥʠʭ ʟʤʘ-

ʛʘʥʴ. 

ʉʘʤʝ ʚʽʜ ʨʽʚʥʶ ʟʤʘʛʘʥʴ, ʷʢʽ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʦ-

ʜʠʪʠ ʥʘ ʩʧʦʨʪʠʚʥʽʡ ʩʧʦʨʫʜʽ ʟʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʪʠʚʥʦʾ ʙʫʜʽʚʣʽ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽ-

ʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʩʘʤʝ: ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ 

ʨʽʰʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʬʝ-

ʜʝʨʘʮʽʡ ʩʧʦʨʪʫ, ʚʠʤʦʛʠ ʜʦ ʦʩʥʦʚʥʠʭ, ʜʦʧʦʤʽʞʥʠʭ 

ʧʨʠʤʽʱʝʥʴ ʪʘ ʧʨʠʤʽʱʝʥʴ ʢʦʤʧʣʝʢʩʫ ʛʣʷʜʘʯʽʚ, ʥʘʷʚ-

ʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʽʥʚʝʥʪʘʨʶ ʪʦʱʦ.  
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ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʦʚʳʭ ʨʝʘʣʠʷʭ ʠ ʨʘʩʪʫʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʧʨʦʙʣʝʤʘʤ ʵʢʦʣʦʛʠʠ 

ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʙʠʟʥʝʩ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ, ʥʦ ʠ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʜʝʣʘʥʦ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʯʘʱʝ ʨʦʩʩʠʡʩʢʠʡ ʙʠʟʥʝʩ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ. ɹʳʪʴ ʵʢʦʬʨʝʥʜʣʠ ʩʝʡʯʘʩ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʦ, ʥʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 

ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ. 

Abstract. 

The article draws attention to the fact that in the new realities and the growing interest in environmental 

problems on the part of the state and society, according to experts, business will focus not only on making a profit, 

but also on protecting the environment. It is concluded that more and more Russian businesses are using the tool 

for organizing the environmental movement, the community to promote and create a sustainable image of the 

company. Being eco-friendly now is not only fashionable, but also strategically beneficial for every company. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ, ʤʘʨʢʝʪʠʥʛ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʧʘʢʦʚʢʠ, ʵʢʦʠʥʠʮʠʘʪʠʚʘ. 

Keywords: ecological footprint, marketing, packaging modernization, eco-initiative. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʤʥʦʛʠʝ ʙʨʝʥʜʳ ʩʝʡʯʘʩ ʧʳʪʘʶʪʩʷ ʩʪʘʪʴ ʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʤʠ, ʥʦ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ, ʢʘʢ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʩʚʦʝʡ ʵʢʦ-ʠʥʠʮʠʘʪʠʚʝ. ʇʨʠ ʚʩʝʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʘʩʧʝʢʪʘʭ, ʜʣʷ ʫʩʧʝʭʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʩ. 155]. 

ʇʝʨʚʳʤʠ ʵʢʦʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʩʪʘʣʠ ʚʥʝʜ-

ʨʷʪʴ ʢʦʤʧʘʥʠʠ ʠʟ ʩʝʛʤʝʥʪʘ ʦʜʝʞʜʳ ʠ FMCG. ʆʥʠ 

ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʣʠʜʝʨʘʤʠ ʩʨʝʜʠ ʦʪʨʘʩʣʝʡ ʚ 

environmental sustainability. Body Shop ʚ ʢʦʥʮʝ 70-ʭ 

ʧʨʝʜʣʦʞʠʣʠ ʧʦʢʫʧʘʪʝʣʷʤ ʧʨʠʦʙʨʝʪʘʪʴ ʢʦʩʤʝʪʠʢʫ ʚ 

ʤʥʦʛʦʨʘʟʦʚʦʡ ʫʧʘʢʦʚʢʝ, ʘ ʪʘʢʞʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʢʦʩʤʝʪʠʢʠ ʥʘ ʞʠʚʦʪʥʳʭ. Patagonia, 

ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʜʝʞʜʳ ʠ ʩʥʘ-

ʨʷʞʝʥʠʷ ʜʣʷ ʘʣʴʧʠʥʠʩʪʦʚ ʠ ʪʫʨʠʩʪʦʚ, ʚ 80-ʭ ʛʦʜʘʭ 

ʥʘʯʘʣ ʧʝʨʝʚʦʜʠʪʴ 10% ʧʨʠʙʳʣʠ ʵʢʦ-ʧʨʦʝʢʪʘʤ, ʟʘ-

ʥʠʤʘʶʱʠʤʩʷ ʩʦʭʨʘʥʝʥʠʝʤ ʧʣʘʥʝʪʳ, ʘ ʧʦʟʞʝ ʩʪʘʣ 

ʧʨʦʠʟʚʦʜʠʪʴ ʦʜʝʞʜʫ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʣʘʩʪʠʢʦ-

ʚʳʭ ʙʫʪʳʣʦʢ. 

ʀʥʠʮʠʘʪʠʚʳ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦʜʭʚʘʪʠʣʠ 

ʣʠʜʝʨʳ ʨʳʥʢʘ, ʚ ʯʠʩʣʝ ʧʝʨʚʳʭ Nike. ɺ 90-ʭ ʛʦʜʘʭ 

ʙʨʝʥʜ ʟʘʧʫʩʪʠʣ ʧʨʦʛʨʘʤʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʠʛ-

ʨʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʢʨʦʩʩʦʚʦʢ. 

ʇʨʘʢʪʠʢʫ ʦʪʯʝʪʦʚ ʦ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʩʝʛʦʜʥʷ ʚʳʧʫʩʢʘʶʪ ʢʨʫʧ-

ʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ, ʦʪ ʈɾɼ ʜʦ Microsoft, ʚʚʝʣ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴ ʤʦʨʦʞʝʥʦʛʦ Ben & Jerry's (Unilever) ð 

ʢʦʤʧʘʥʠʷ ʜʦʧʦʣʥʠʣʘ ʬʠʥʘʥʩʦʚʳʡ ʦʪʯʝʪ ʦʙʟʦʨʦʤ ʦ 

ʚʣʠʷʥʠʠ ʢʦʤʧʘʥʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʦʤʧʘ-

ʥʠʠ FMCG ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʣʠʜʝʨʘʤʠ ʩʨʝʜʠ 

ʦʪʨʘʩʣʝʡ ʚ environmental sustainability. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʚ ʈʦʩʩʠʠ ʵʢʦ-ʤʘʨʢʝʪʠʥ-

ʛʦʚʳʝ ʨʝʰʝʥʠʷ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦ-ʤʘʨʢʠʨʦʚʦʢ, 

ʦʪʢʘʟ ʦʪ ʧʣʘʩʪʠʢʘ ʠʣʠ ʟʘʷʚʣʝʥʠʷ ʦ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʛʨʘʮʠʷ ʟʝʣʝʥʳʭ ʵʣʝʤʝʥʪʦʚ 

https://www.minregion.gov.ua/wp-content/uploads/2017/12/62.1.-DBN-V.2.2-13-2003.-Sportivni-ta-fizkulturno-ozdor.pdf
https://www.minregion.gov.ua/wp-content/uploads/2017/12/62.1.-DBN-V.2.2-13-2003.-Sportivni-ta-fizkulturno-ozdor.pdf
https://www.worldparavolley.org/
http://www.fivb.org/
https://wheelchairfencing.iwasf.com/
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ʙʨʝʥʜʠʥʛʘ ʠ ʧʨʠʩʪʘʚʦʢ çʵʢʦè ʜʣʷ ʪʦʚʘʨʦʚ ʠ ʧʨʦʜʫʢ-

ʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʛʣʦʙʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ PWC, 

32% ʨʦʩʩʠʷʥ ʩʪʘʨʘʶʪʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʩʪʠʢ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʣʴʪʝʨʥʘʪʠʚʳ, 29% ð ʚʳʙʠʨʘʶʪ ʵʢʦ-

ʣʦʛʠʯʥʫʶ ʫʧʘʢʦʚʢʫ ʣʠʙʦ ʩʪʘʨʘʶʪʩʷ ʧʦʢʫʧʘʪʴ ʤʝʥʝʝ 

ʫʧʘʢʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʧʘʢʦʚʢʠ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦ-

ʥʷʪʥʳʭ ʧʦʢʫʧʘʪʝʣʷʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʦ-ʤʘʨʢʝ-

ʪʠʥʛʘ. ʅʦ ʠ ʚ ʵʪʦʤ ʨʝʰʝʥʠʠ ʝʩʪʴ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ 

ʜʣʷ ʢʦʤʧʘʥʠʡ [2, ʩ. 725]. 

ʅʘʧʨʠʤʝʨ, çʗʥʜʝʢʩ.ʃʘʚʢʘè ʠ çʂʫʭʥʷ ʥʘ ʨʘʡ-

ʦʥʝè ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʚʳʙʦʨʦʤ: ʢʘʢʘʷ ʫʧʘʢʦʚʢʘ ʦʩʪʘʚ-

ʣʷʝʪ ʤʝʥʴʰʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ð ʧʣʘʩʪʠʢʦʚʳʡ 

ʠʣʠ ʙʫʤʘʞʥʳʡ ʧʘʢʝʪ? ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʙʫʤʘʞʥʳʝ 

ʧʘʢʝʪʳ ʙʳʩʪʨʝʝ ʨʘʟʣʘʛʘʶʪʩʷ, ʘ ʟʥʘʯʠʪ, ʢʘʢ ʜʫʤʘʝʪ 

ʧʦʪʨʝʙʠʪʝʣʴ, ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʥʘ 

ʵʪʘʧʝ ʜʦʙʳʯʠ ʩʳʨʴʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʩʪʘʚʢʠ ʦʥʠ 

ʦʩʪʘʚʣʷʶʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ, ʘ ʠʤʝʥʥʦ ʝʛʦ ʩʢʦʧʣʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʫʩʠʣʠʚʘʝʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʀ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩ 

ʫʯʝʪʦʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʣʘʩʪʠʢʦʚʳʡ ʧʘʢʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠ ʵʢʦʣʦʛʠʯʥʝʝ. 

ʏʪʦʙʳ ʫʙʝʞʜʘʪʴ ʢʣʠʝʥʪʦʚ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʚʦʠʭ ʵʢʦ-ʠʥʠʮʠʪʠʚ, ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʙʨʝʥʜʘʤ ʧʦ-

ʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʮʝʥʢʫ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʦʚʘ-

ʨʦʚ ð life cycle assessment, ʯʪʦʙʳ ʩʨʘʚʥʠʚʘʪʴ ʵʢʦ-

ʠʥʠʮʠʘʪʠʚʳ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ ʥʘ ʢʘʞ-

ʜʦʤ ʵʪʘʧʝ [3, ʩ. 433]. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ ʩʝʛʦʜʥʷ ʧʨʝ-

ʚʘʣʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ ʤʘʨ-

ʢʝʪʠʥʛʦʚʦʝ ʨʝʰʝʥʠʝ ð ʨʘʙʦʪʘ ʩ carbon neutrality, 

ʫʛʣʝʨʦʜʥʦʡ ʥʝʡʪʨʘʣʴʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ ʯʝʨʝʟ ʨʘʩʯʝʪ 

ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʠʣʠ ʢʦʤʧʝʥʩʘʮʠʶ ʩʚʦʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ. ʊʘʢ, Netflix ʩʦʢʨʘʱʘʝʪ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʠʥʚʝʩʪʠʨʫʝʪ ʚ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘ-

ʟʦʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. çʄʘʢʜʦʥʘʣʴʜʩè 

ʩʥʠʞʘʝʪ ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʘ ʠ 

ʫʧʘʢʦʚʢʠ, ʘ Farfetch ʢʦʤʧʝʥʩʠʨʫʝʪ ʚʳʙʨʦʩʳ ʦʪ ʢʘʞ-

ʜʦʡ ʜʦʩʪʘʚʢʠ, ʠʥʚʝʩʪʠʨʫʷ ʚ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʶʪ ʣʝʩʘ ʠ ʨʘʟʚʠʚʘʶʪ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ʆʜʥʘʢʦ ʥʘ ʨʳʥʢʝ ʝʩʪʴ ʧʨʘʢʪʠʢʘ ʠ ʥʝʯʝʩʪʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ ð ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʛʨʠʥʚʦʰʠʥʛʘ. ʂ ʯʘ-

ʩʪʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʫʣʦʚʢʘʤ ʛʨʠʥʚʦʰʠʥʛʘ ʦʪʥʦ-

ʩʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʵʢʦ-ʤʘʨʢʠ-

ʨʦʚʦʢ, ʧʫʩʪʳʝ ʟʘʷʚʣʝʥʠʷ fashion-ʨʠʪʝʡʣʝʨʦʚ ʦ ʧʝʨʝ-

ʨʘʙʦʪʢʝ ʦʜʝʞʜʳ. ʇʦʨʦʡ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ ʙʝʟ ʦʮʝʥʢʠ ʝʝ ʵʬʬʝʢʪʘ ʜʣʷ 

ʵʢʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʥʝʜʘʚʥʦ ʢʦʤʧʘʥʠʷ P&G ʟʘʤʝ-

ʥʠʣʘ ʦʙʳʯʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʫʧʘʢʦʚʢʫ ʥʘ ʤʷʛʢʫʶ 

ʧʣʘʩʪʠʢʦʚʫʶ ʫʧʘʢʦʚʢʫ çʜʦʡʧʘʢè. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ 

ʥʝʡ ʤʝʥʴʰʝ ʧʣʘʩʪʠʢʘ, ʥʦ ʚ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʧʝʨʝʨʘʙʦ-

ʪʘʪʴ. ʉ ʧʨʝʞʥʝʡ ʫʧʘʢʦʚʢʦʡ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝ ʙʳʣʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦ-

ʤʦʯʴ ʚ ʵʢʦ-ʤʘʨʢʝʪʠʥʛʝ, ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʜʚʫʤ ʛʣʘʚ-

ʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ð ʧʨʠʥʦʩʠʪʴ ʨʝʘʣʴʥʳʡ ʵʬʬʝʢʪ 

ʵʢʦʣʦʛʠʠ ʠ ʥʝ ʥʘʨʫʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʙʠʟ-

ʥʝʩʘ [4, ʩ. 79]. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ Offsetted ʧʦʤʦʛʘʝʪ ʢʦʤʧʝʥ-

ʩʠʨʦʚʘʪʴ ʣʶʙʦʡ ʚʠʜ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʙʠʟʥʝʩʘ 

ʠ ʚʦʚʣʝʯʴ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʦʧʣʘʪʫ ʢʦʤʧʝʥʩʘʮʠʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʪʦʚʘʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʨʝʥʜ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʘʩʭʦʜʘʤʠ ʥʘ ʵʢʦ-ʠʥʠʮʠʘʪʠʚʳ ʠ ʩʦ-

ʭʨʘʥʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʯʪʦ ʜʘʝʪ ʝʡ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʙʫʜʫʱʝʤ ʩʚʦʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʠʮʠʘʪʠʚʳ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʜʦʩʪʠʞʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ð ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʧʨʦʝʢʪʳ, 

ʨʘʟʚʠʚʘʶʱʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʯʪʦʙʳ 

ʩʦʢʨʘʪʠʪʴ ʩʚʦʡ ʵʢʦʩʣʝʜ ʚ ʙʫʜʫʱʝʤ. ʆʜʥʘʢʦ ʵʪʦʪ 

ʧʫʪʴ ʧʦʜʭʦʜʠʪ ʩʢʦʨʝʝ ʢʨʫʧʥʳʤ ʠʛʨʦʢʘʤ. ʅʘʧʨʠʤʝʨ, 

ʨʦʩʩʠʡʩʢʠʡ Unilever ʠʥʚʝʩʪʠʨʫʝʪ ʚ ʬʠʥʩʢʠʡ ʧʨʦʝʢʪ 

Fortum, ʩʦʟʜʘʚʰʠʡ ʧʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʧʨʦʤʳʰʣʝʥ-

ʥʳʡ ʚʝʪʨʦʧʘʨʢ, ʠ ʨʦʩʩʠʡʩʢʠʡ çʍʝʚʝʣè, ʨʘʟʨʘʙʘʪʳ-

ʚʘʶʱʠʡ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʜʣʷ ʙʠʟ-

ʥʝʩʘ ʠ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʏʪʦʙʳ ʵʢʦ-ʤʘʨʢʝʪʠʥʛ ʨʘʙʦʪʘʣ, ʚʘʞʥʦ ʚʦʚʣʝ-

ʢʘʪʴ ʢʣʠʝʥʪʦʚ ʚ ʵʢʦ-ʠʥʠʮʠʘʪʠʚʳ. ʇʦʵʪʦʤʫ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤʠ ʠ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴ-

ʥʳʡ ʦʪʢʣʠʢ. 

ʊʘʢ ʢʦʤʧʘʥʠʷ Plain ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʘʤ ʦʧʣʘ-

ʪʠʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʪʦʚʘʨʘ 

ʧʨʷʤʦ ʚ çʢʦʨʟʠʥʝè ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɺʩʝ ʩʨʝʜ-

ʩʪʚʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʢʫʧʣʝʥʥʦʛʦ ʦʙʲ-

ʝʤʘ ʦʜʝʞʜʳ ʬʦʥʜʦʤ çɺʪʦʨʦʝ ʜʳʭʘʥʠʝè, ʘ ʪʘʢʞʝ ʩʦ-

ʭʨʘʥʝʥʠʝ ʣʝʩʦʚ ʠ ʧʦʛʣʦʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩ-

ʣʦʛʦ ʛʘʟʘ ʦʪ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ ʚʤʝʩʪʝ ʩ çɸʣʪʘʡʩʢʠʤ 

ʣʝʩʥʳʤ ʧʨʦʝʢʪʦʤè. ʎʠʢʣ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʟʘʚʝʨʰʘʝʪʩʷ ʠʪʦʛʦʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ð 

ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʧʝʨʩʦʥʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʦʙ ʵʬ-

ʬʝʢʪʝ ʢʦʤʧʝʥʩʘʮʠʠ ð ʚ ʛʨʘʤʤʘʭ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ 

ʦʜʝʞʜʳ ʠ ʢʠʣʦʛʨʘʤʤʘʭ ʧʦʛʣʦʱʝʥʥʳʭ ʚʳʙʨʦʩʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ 

ʩʦʮʩʝʪʷʭ. 

ʕʢʦ-ʤʘʨʢʝʪʠʥʛ ʧʦʤʦʛʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʙʠʟʥʝʩ-

ʤʝʪʨʠʢʠ ʠ ʩʪʘʪʴ ʧʨʦʧʫʩʢʦʤ ʜʣʷ ʙʨʝʥʜʘ ʥʘ ʢʣʶʯʝʚʳʝ 

ʤʘʨʢʝʪʧʣʝʡʩʳ ʠ ʥʦʚʳʝ ʨʳʥʢʠ [5, ʩ. 836]. ʇʨʠʚʝʜʫ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 

Splat ʚʳʚʝʣ ʦʪʜʝʣʴʥʳʡ ʩʫʙʙʨʝʥʜ Bio Mio, ʢʦʪʦ-

ʨʳʡ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʳʪʦʚʦʡ 

ʥʝʭʠʤʠʷè. ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪ ʫʚʝʣʠʯʠʣ 

ʚʳʨʫʯʢʫ ʢʦʤʧʘʥʠʠ ʥʘ 100 ʤʣʥ ʨʫʙ. ʅʝʜʘʚʥʦ Bio 

Mio ʫʩʪʘʥʦʚʠʣʠ ʘʚʪʦʤʘʪʳ-ʨʝʬʠʣʳ, ʩ ʧʦʤʦʱʴʶ ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʫʧʘʢʦʚʘʪʴ ʪʦʚʘʨ ʚ ʨʘʥʝʝ ʧʨʠʦʙʨʝʪʝʥ-

ʥʫʶ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ çʇʝʨʝʢʨʝʩʪʦʢè ʫʧʘʢʦʚʢʫ. ʈʝ-

ʰʝʥʠʝ ʦʙʝʩʧʝʯʠʣʦ ʭʦʨʦʰʠʝ ʤʝʜʠʘ-ʚʳʭʦʜʳ ʜʣʷ 

ʙʨʝʥʜʘ. 

Natura Siberica ʧʦʣʫʯʠʣʠ ʚʟʨʳʚʥʦʡ ʨʦʩʪ ʩʪʦʠ-

ʤʦʩʪʠ ʩʚʦʠʭ ʘʢʪʠʚʦʚ ʚ 2016 ʛʦʜʫ, ʢʦʛʜʘ ʧʦʟʠʮʠʦʥʠ-

ʨʦʚʘʣʠʩʴ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠ-

ʯʝʩʢʦʡ ʢʦʩʤʝʪʠʢʠ. 

ʇʨʠʤʝʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦ-ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʟʘ-

ʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ ʤʳ ʚʠʜʠʤ, ʥʘʧʨʠʤʝʨ, ʫ ʙʨʝʥʜʦʚ 

ʦʜʝʞʜʳ ð ʢʦʤʧʝʥʩʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʪʦ-

ʚʘʨʦʚ ʧʦʟʚʦʣʠʣʘ ʠʤ ʢʨʘʪʥʦ ʚʳʨʘʩʪʠʪʴ ʫʚʝʣʠʯʠʪʴ 

LTV ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, Ungalli Clothing 

ʫʜʚʦʠʣ ʢʦʥʚʝʨʩʠʶ ʚ ʢʦʨʟʠʥʝ 0,8% ʜʦ 1,7%, ʘ 

TAMGA Designs ð ʥʘ 251% ʧʦʚʪʦʨʥʳʝ ʧʦʢʫʧʢʠ. 

Farfetch ʦʙʝʱʘʝʪ ʢ 2030 ʛʦʜʫ ʩʦʪʨʫʜʥʠʯʘʪʴ 

ʪʦʣʴʢʦ ʩ ʦʩʦʟʥʘʥʥʳʤʠ ʙʨʝʥʜʘʤʠ, ʘ Asos ʩʦʟʜʘʣʠ ʦʪ-

ʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʥʘ ʩʘʡʪʝ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʦʩʦʟʥʘʥʥʳʭ ʪʦʚʘʨʦʚ. 
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ɺʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʥʮʠ-

ʧʦʚ sustainable living ʚ ʩʚʦʠʭ ʣʠʯʥʳʭ ʜʝʡʩʪʚʠʷʭ ʠ 

ʮʝʥʷʪ ʟʘʙʦʪʫ ʦ ʧʣʘʥʝʪʝ ʩʦ ʩʪʦʨʦʥʳ ʢʦʤʤʝʨʮʠʠ. ʇʦ 

ʜʘʥʥʳʤ Nielsen, ʜʣʷ 62% ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʈʦʩʩʠʠ 

ʚʘʞʥʘ ʩʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʙʨʝʥʜʘ. ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʫʞʝ ʥʝ ʦʙʩʫʞʜʘʪʴ, ʘ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʵʢʦ-ʤʘʨʢʝʪʠʥʛ ʩʝʛʦʜʥʷ ð ʦʜʠʥ ʠʟ ʨʝʘʣʴ-

ʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

ʉʪʦʠʪ ʫʯʝʩʪʴ ʝʱʝ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ 

ESG ð Environmental, Social and Corporate 

Governance ð ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ʉ 2014 ʛʦʜʘ ʧʨʦʩʣʝ-

ʞʠʚʘʝʪʩʷ ʧʦʟʠʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʚʝʩʪʠʨʦʚʘ-

ʥʠʝʤ ʚ ʢʦʤʧʘʥʠʠ ʩ ESG-ʦʪʯʝʪʥʦʩʪʴʶ ʠ ʜʦʭʦʜʥʦ-

ʩʪʴʶ ʠʭ ʮʝʥʥʳʭ ʙʫʤʘʛ. 

 ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: 

ʦʮʝʥʠʪʴ ʚʨʝʜ/ʧʦʣʴʟʫ ʜʣʷ ʧʨʠʨʦʜʳ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. ɺʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʩʴ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʮʠʢʣʠʥʛʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪ-

ʭʦʜʦʚ. ʇʨʠʯʝʤ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʥʝ çʚ ʚʘʢʫʫʤʝè, ʘ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ: ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʪ. ʜ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʠ ʚʣʠ-

ʷʶʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʤʘʨʢʝʪʠʥʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʦʚʦʤ ʩʦʟʥʘʥʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʧʨʦʩʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ, ʩ ʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʛʨʦ-

ʤʘʜʥʳʤ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʜʦʭʦʜʘʤʠ çʥʠʟʰʠʭè ʠ çʚʳʩʰʠʭè ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ 

ʦ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʩʪʨʦʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʚ ʣʶʙʦʤ ʛʦʨʦʜʝ ʩʪʨʘʥʳ ð ʦʪ ʤʝʛʘʧʦʣʠʩʘ ʜʦ ʤʦʥʦʛʦʨʦʜʘ. ʂʣʶʯʝʚʫʶ 

ʨʦʣʴ ʪʘʢʞʝ ʠʛʨʘʝʪ ʧʘʥʜʝʤʠʷ. 

Abstract. 

The article indicates that in the modern world consciousness and practical activity, issues related to various 

aspects of sustainable urban development are considered as a key factor in the development of the modern econ-

omy. It has been established that in Russia, with its diversity of living conditions and a huge gap between the 

incomes of the "lower" and "upper" strata of the population, the issue of the prospect of building a socio-economic 

model that ensures the use of the creative potential of every citizen in any city of the country is especially acute - 

from from a metropolis to a monotown. The pandemic is also playing a key role. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʟʘʮʠʷ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʧʘʥʜʝʤʠʷ, ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʠ. 

Keywords: urbanization, sustainable development, pandemic, smart technologies. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ ʨʘʩʪʝʪ. ʇʦ ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʢ 2050 

ʛʦʜʫ 70 ʯʝʣʦʚʝʢ ʠʟ 100 ʙʫʜʫʪ ʧʨʦʞʠʚʘʪʴ ʚ ʤʝʛʘʧʦ-

ʣʠʩʘʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʟʦʚʳ, ʢʦʪʦʨʳʝ ʥʘʙʣʶ-

ʜʘʝʤ ʩʝʛʦʜʥʷ, ï ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨ-

ʛʦʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ 

ʜʦʨʦʛ ï ʙʫʜʫʪ ʫʩʠʣʠʚʘʪʴʩʷ [1, ʩ. 60]. 

ɺ ʧʦʠʩʢʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝ 

ʛʦʨʦʜʦʚ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʦʥʮʝʧʮʠʠ 

sustainability (ʩ ʘʥʛʣ. ï ʫʩʪʦʡʯʠʚʦʩʪʴ), ʧʳʪʘʷʩʴ 

ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ 

ʵʢʦʣʦʛʠʝʡ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ 

ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʦʚʳʭ 

ʤʝʛʘʧʦʣʠʩʘʭ ʩʝʛʦʜʥʷ ʥʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ï ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʳʩʦ-

ʢʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ɼʦʢʣʘʜʫ ʦ 

ʛʣʦʙʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ ʩʝʢʪʦʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ 2020 ʛʦʜʫ ʪʦʣʴʢʦ ʥʘ ʦʙʲ-

ʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʭʦʜʠʣʦʩʴ ʜʦ 40% ʤʠʨʦʚʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ 38% ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʫʛʣʝ-

ʨʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢ ʚ ʮʝʣʦʤ ʠʟ-ʟʘ COVID-19, ʚ 2020 
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ʛʦʜʫ ʚ ʤʠʨʝ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝ-

ʣʷʝʤʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ 7%. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʩʦ-

ʙʣʶʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠ-

ʪʠʢʠ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ. 

ʊʘʢ, çʋʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳè ï ʦʜʥʘ ʠʟ 17 ʮʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʆʆʅ ʜʦ 

2030 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-

ʪʠʷ. ʂʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷ-

ʶʪʩʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʫʨʙʘʥʠʟʘʮʠʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, çʟʝʣʝʥʳʡè ʪʨʘʥʩʧʦʨʪ, ʬʠʥʘʥʩʦʚʦ 

ʜʦʩʪʫʧʥʦʝ ʞʠʣʴʝ ʠ ʜʨ. [2]. 

ɹʦʣʴʰʠʝ ʛʦʨʦʜʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ. ʅʘʧʨʠʤʝʨ, ʚ ʇʘʨʠʞʝ ï ʚ ʦʜʥʦʤ ʠʟ ʝʚʨʦ-

ʧʝʡʩʢʠʭ ʣʠʜʝʨʦʚ ʥʘ ʧʫʪʠ ʢ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ï ʚʳʩʪʫ-

ʧʘʶʪ ʟʘ ʫʛʣʝʨʦʜʥʫʶ ʥʝʡʪʨʘʣʴʥʦʩʪʴ (ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʜʦ ʥʫʣʝʚʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ). ʉ 2024 ʛʦʜʘ ʚ ʩʪʦʣʠʮʫ ʌʨʘʥʮʠʠ ʦʛʨʘʥʠʯʘʪ 

ʚʲʝʟʜ ʜʣʷ ʜʠʟʝʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʣʘ-

ʩʪʠ ʚʚʝʣʠ çʟʝʣʝʥʳʝè ʥʦʨʤʳ, ʦʙʷʟʳʚʘʶʱʠʝ ʜʝʚʝʣʦ-

ʧʝʨʦʚ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʥʘ ʢʨʳʰʘʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲ-

ʝʢʪʦʚ ʥʘʩʘʞʜʝʥʠʷ ʠʣʠ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. 

ɼʨʫʛʦʡ ʛʦʨʦʜ ï ʃʘʭʪʠ (ʌʠʥʣʷʥʜʠʷ) ʚ ʵʪʦʤ ʛʦʜʫ 

ʧʦʣʫʯʠʣ ʧʨʝʤʠʶ çɿʝʣʝʥʘʷ ʩʪʦʣʠʮʘ ɽʚʨʦʧʳè ʟʘ ʨʝʘ-

ʣʠʟʘʮʠʶ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɿʜʝʩʴ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 99% ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. 

ɺ ʮʝʣʦʤ ʛʦʨʦʜʘ, ʚʥʝʜʨʷʶʱʠʝ ʢʦʥʮʝʧʮʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʵʢʦʥʦʤʠʢʝ ʟʘ-

ʤʢʥʫʪʦʛʦ ʮʠʢʣʘ. ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ï ʙʝʟʦʪʭʦʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʳʨʴʷ. 

ɸʢʪʠʚʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩ-

ʰʠʨʝʥʠʶ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʦ, ʝʩʣʠ ʧʨʦʮʝʩʩ 

ʧʨʦʠʩʭʦʜʠʪ ʭʘʦʪʠʯʥʦ, ʙʝʟ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʥʘʛʨʫʟʢʝ, ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

ʞʠʣʦʡ ʠ ʥʝʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʷʜʫ ʜʨʫʛʠʭ ʧʨʦ-

ʙʣʝʤ [3]. 

ʇʦʜʭʦʜ ʢ ʛʦʨʦʜʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʡ 

ʦʪʚʝʯʘʝʪ ʧʨʠʥʮʠʧʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ï ʢʦʤ-

ʧʘʢʪʥʘʷ ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʠʣʠ ʧʨʠʥʮʠʧ ʥʦʚʦʛʦ 

ʫʨʙʘʥʠʟʤʘ. ʇʦʩʣʝʜʥʠʡ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ çʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤè. 

ʂʦʤʧʘʢʪʥʳʤ ʛʦʨʦʜʦʤ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ 

ʢʦʪʦʨʦʡ ʙʘʟʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʦʩʪʫʧʥʘ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʧʝʰʝʡ ʧʨʦʛʫʣʢʠ. ʂʘʢ ʨʝʟʫʣʴ-

ʪʘʪ, ʚʨʝʤʷ ʚ ʧʫʪʠ ʩʦʢʨʘʱʘʝʪʩʷ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʵʢʦʣʦʛʠʯʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʩʦʭʨʘʥʷʶʪʩʷ ʠʩʪʦʨʠʯʝ-

ʩʢʠʝ ʢʚʘʨʪʘʣʳ ʠ ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʯʘʩʪʢʠ. 

ʇʨʠʥʮʠʧ ʢʦʤʧʘʢʪʥʦʛʦ ʛʦʨʦʜʘ ʦʨʛʘʥʠʯʥʦ ʢʦʨ-

ʨʝʣʠʨʫʝʪ ʩ ʫʩʣʦʚʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ COVID-19, ï 

ʩʘʤʦʠʟʦʣʷʮʠʝʡ ʥʘʨʷʜʫ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʤʦʙʠʣʴʥʦ-

ʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʥʮʝʧʮʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʘʞ-

ʥʦʩʪʴ ʟʝʣʝʥʳʭ ʟʦʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʧʝʰʝʭʦ-

ʜʦʚ ʠ ʢʦʤʬʦʨʪ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʊʘʢ, ʚʣʘʩʪʴ ɹʘʨʩʝʣʦʥʳ ʥʘʯʘʣʘ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʯʥʫʶ ʢʦʥʮʝʧʮʠʶ ʚ ʛʦʨʦʜʩʢʦʤ ʧʣʘ-

ʥʠʨʦʚʘʥʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝ-

ʥʘʧʨʘʚʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʥʘ ʦʢʨʘʠʥʳ, ʘ 

ʮʝʥʪʨ ʦʩʪʘʚʠʪʴ ʧʝʰʠʤ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʜʝʠ ʧʦʟ-

ʚʦʣʠʪ ʩʦʟʜʘʪʴ çʟʜʦʨʦʚʫʶè ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 

ʊʘʢʞʝ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʫʨ-

ʙʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ çʫʤʥʦʛʦè ʛʦʨʦʜʘ. 

ɺʥʝʜʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʤʦʛʘʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝ-

ʣʷʪʴ ʨʝʩʫʨʩʳ [4, ʩ. 2]. 

ʋʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʜʨʷʜ ʩʘʤʳʤ çʫʤʥʳʤè ʛʦ-

ʨʦʜʦʤ ʚ ʤʠʨʝ ʧʨʠʟʥʘʶʪ ʉʠʥʛʘʧʫʨ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʞʠʣʴʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚʣʘʩʪʷʤ ʵʬʬʝʢʪʠʚʥʦ ʪʝʩʪʠʨʦ-

ʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʟʜʝʩʴ smart-ʩʠʩʪʝʤʳ. ʎʝʣʳʝ ʞʠʣʳʝ 

ʢʚʘʨʪʘʣʳ ʦʩʥʘʱʘʶʪʩʷ ʩʝʥʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʥ-

ʣʘʡʥ-ʨʝʞʠʤʝ ʦʪʩʣʝʞʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʝʥ-

ʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʉʪʨʝʤʠʪʝʣʴʥʘʷ ʫʨʙʘʥʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʂʦʥʢʨʝʪʥʳʝ ʰʘʛʠ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʠʜʝʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʨʙʘʥʠʟʤʘ, ʠʭ ʨʝʘʣʠ-

ʟʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ, ʩʪʦʠʣʦ ʙʳ ʟʘʣʦʞʠʪʴ ʚ ʩʪʨʘʪʝʛʠʠ 

ʛʦʨʦʜʦʚ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʦʪʤʝ-

ʯʝʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʵʢʦʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʝʪ. ʉʝʛʦʜʥʷ ʥʘ ʵʪʘʧʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ï ʝʱʝ ʦʢʦʣʦ ʜʝʩʷʪʠ ʦʙʲʝʢʪʦʚ ʢʦʤʤʝʨ-

ʯʝʩʢʦʡ ʠ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ çʟʝʣʝʥʳʝè ʟʜʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳ, ʧʦʩʢʦʣʴʢʫ ʧʦʤʦʛʘʶʪ ʩʵʢʦʥʦʤʠʪʴ ʜʦ 

50% ʧʦʪʨʝʙʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʩʦʟʜʘʶʪ 

ʟʜʦʨʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʞʠʣʴʮʦʚ ʠʣʠ ʘʨʝʥʜʘʪʦʨʦʚ. 

ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʥʦ-

ʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʈʦʩ-

ʩʠʠ ʚʩʝ ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ (ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ) 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʘʩʩʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʥʝ ʥʠʞʝ çɺè, ʘ ʞʠʣʳʝ ʜʦʤʘ ï ʥʝ ʥʠʞʝ çʉè [5, 

ʩ. 155]. 

ʅʘ ʩʝʛʦʜʥʷ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦ-

ʝʢʪʦʚ ï ʵʪʦ ʩʦʮʠʘʣʴʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʠʮʠʘ-

ʪʠʚʳ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘ-

ʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚ-

ʣʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ, ʥʘʧʨʠʤʝʨ, 

ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ï ʪʨʝ-

ʙʫʶʪ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ, ʵʢʩʧʝʨʪʠʟʳ ʠ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ. ʆʜʥʘʢʦ ʪʦʯʝʯʥʳʝ smart-ʧʨʦʛʨʘʤʤʳ ʧʦʩʪʝ-

ʧʝʥʥʦ ʚʥʝʜʨʷʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, 

ʯʪʦ ʩʝʡʯʘʩ ʛʦʨʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʯʘʣʝ ʧʫʪʠ ʢ ʫʩʪʦʡ-

ʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʨʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʪʨʘ-

ʪʝʛʠʠ ʩ ʜʝʣʝʛʠʨʦʚʘʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʥʘ ʤʝʩʪʘ. 

ʉʨʝʜʠ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʮʝʣʝʡ ï ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʟʷʪʠʝ ʢʫʨʩʘ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʥʝʜʨʝ-

ʥʠʝ ʧʨʠʥʮʠʧʦʚ çʫʤʥʦʛʦè ʛʦʨʦʜʘ. 
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ɸʥʦʪʘʮʽʷ. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʥʘ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʘʛ-

ʨʦʣʘʜʥʰʘʬʪʠ. ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʪʨʦʬʽʯʥʠʭ ʣʘʥʮʶʛʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʫʩʽʭ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʉʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʶʪʘʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʘʞʢʠʭ ʤʝ-

ʪʘʣʽʚ. ʅʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʨʦʷʚʫ ʜʦʩʠʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʜʘʣʝ-

ʥʠʭ ʪʦʢʩʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʦʢʨʝʤʽ ʧʦʧʫʣʷʮʽʾ, ʥʘʚʽʪʴ ʚ ʨʘʟʽ ʾʭ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʙʝʟʧʝʯʥʠʭ ʜʦʟ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʧʦʪʨʝʙʫʻ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʫ ʨʽʟʥʽ 

ʝʣʝʤʝʥʪʠ ʝʢʦʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʤʽʛʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ. 

Abstract. 

Anthropogenic human activities affect both natural ecosystems and artificially created cultural landscapes. 

Pollutants are involved in food chains, which poses a danger to all living organisms. It becomes necessary to study 

in detail the various types of pollutants, including heavy metals. The accumulation of these pollutants can lead to 

very dangerous long-term toxic effects on ecosystems and individual populations, even in the case of their seem-

ingly safe doses. The study of the impact of heavy metals on plant organisms requires modeling their entry into 

various elements of the ecosystem, as well as determining the rate of migration of substances into biological ob-

jects. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʘʞʢʽ ʤʝʪʘʣʠ, ˇʨʫʥʪʠ, ʜʝʥʜʨʦʬʣʦʨʘ, ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ. 

Keywords: heavy metals, soils, dendroflora, lead, cadmium. 

 

ɺʩʪʫʧ 
ɿ ʫʩʽʭ ʢʣʘʩʽʚ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʥʘʜʭʦ-

ʜʷʪʴ ʚ ʙʽʦʩʬʝʨʫ ʟ ʚʠʢʠʜʘʤʠ ʚʽʜ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ, ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʚʘʞʢʽ ʤʝ-

ʪʘʣʠ. ɼʝʷʢʽ ʟ ʥʠʭ ʥʝʦʙʭʽʜʥʽ ʞʠʚʠʤ ʦʨʛʘʥʽʟʤʘʤ, ʦʩʢʽ-

ʣʴʢʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʩʪʝʪʠʯʥʦʾ ʛʨʫʧ 

ʚʘʞʣʠʚʠʭ ʙʽʦʤʦʣʝʢʫʣ. ʆʜʥʘʢ ʧʦʪʨʝʙʘ ʚ ʥʠʭ ʥʝʚʝ-

ʣʠʢʘ, ʽ ʧʝʨʝʚʠʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʽʚʥʽʚ ʚʤʽʩʪʫ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʘʞʢʠʭ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦ-

ʣʽʟʤʫ ʽ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʩʭʠʣʴʥʽ ʜʦ ʙʽʦʘʢʫʤʫʣʷʮʽʾ ʽ ʤʘʛʥʽʬʽʢʘʮʽʾ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ [1]. ɽʢʦʣʦʛʽʯʥʘ ʤʘʛʥʽʬʽʢʘʮʽʷ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʨʦʷʚʫ ʜʦʩʠʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʜʘʣʝʥʠʭ 

ʚʧʣʠʚʽʚ ʪʦʢʩʠʢʘʥʪʽʚ ʥʘ ʨʽʚʥʽ ʧʦʧʫʣʷʮʽʡ ʪʘ ʝʢʦʩʠʩ-

ʪʝʤ, ʥʘʚʽʪʴ ʚ ʨʘʟʽ ʾʭ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʙʝʟʧʝʯʥʠʭ 

ʜʦʟ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʩʧʽʣʴʥʦʪ-ʤʽʰʝ-

ʥʝʡ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʧʦʜʽʙʥʠʭ ʜʽʡ ʽ, ʦʪʞʝ, 

ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʧʝʨʚʠʥʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

ɺʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦ-

ʩʪʽ, ʭʽʤʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʜʣʷ ʟʨʦʰʝʥʥʷ ʟʝʤʝʣʴ ʧʽʜʚʠʱʫ-

ʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘ-

ʣʘʤʠ. ʎʝ ʟʘʚʜʘʻ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʩʽʣʴʩʴʢʦʤʫ ʽ 

ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʘʤ, ʚʩʽʤ ʞʠʚʠʤ ʦʨʛʘʥʽʟʤʘʤ ʽ, 

ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʚʩʽʡ ʙʽʦʩʬʝʨʽ. ɺ ʜʘʥʠʡ ʯʘʩ ʫ 

ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦ-

ʨʠʥʛʫ, ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʻ ʙʽʦʣʦʛʽʯ-

ʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʩʪʘʥʥʴʦʛʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʚʠʚʯʝʥʥʽ ʨʝʘʢʮʽʾ ʨʦʩ-

ʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ [2]. ʅʘʡ-

ʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʚ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 
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ʚʠʙʽʨ ʨʦʩʣʠʥ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ, ʟʜʘʪʥʠʭ ʽʥʪʝʥʩʠʚʥʦ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʟʘʙʨʫʜʥʶʚʘʯʽ. ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ 

ʧʨʘʢʪʠʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʦʪʨʠʤʘʚ 

ʘʥʘʣʽʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʣʠʩʪʷ ʭʚʦʡʥʠʭ ʽ ʣʠʩʪʷʥʠʭ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ.  

ɺʠʷʚʣʝʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʟ ʥʘʡʚʠʱʠʤ ʩʪʫʧʝ-

ʥʝʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ ʟʘʙʨʫʜʥʝʥʠʭ 

ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʛʨʫʥʪʽʚ (ʬʽʪʦʨʝʤʝʜʽʘʮʽʷ). ʎʝʡ 

ʧʦʨʽʚʥʷʥʦ ʥʝʜʦʨʦʛʠʡ ʤʝʪʦʜ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʘʤ ʚʽʜ-

ʥʦʚʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠ-

ʩʪʘʥʠʡ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʦʜʥʽʻʾ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘ-

ʚʜʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʦʭʽʤʽʾ ï ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ 

ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʨʦʩʣʠʥʥʽʡ ʧʨʦʜʫʢʮʽʾ [3, 

4].  

ʋʤʦʚʠ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ 

ɿʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʽʩʥʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʫ ʥʠʭ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʩʪʽʡʢʦʩʪʽ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʩʽ ʮʽ ʯʠʩʣʝʥʥʽ ʤʝ-

ʭʘʥʽʟʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ, ʷʢ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʜʚʦʤ 

ʨʽʟʥʠʤ ʩʪʨʘʪʝʛʽʷʤ ʚʠʞʠʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʚ ʫʤʦʚʘʭ 

ʩʪʨʝʩʫ: çʫʥʠʢʥʝʥʥʷè (avoidance), ʢʦʣʠ ʨʦʩʣʠʥʘ ʪʠʤ 

ʯʠ ʽʥʰʠʤ ʯʠʥʦʤ ʦʙʤʝʞʫʻ ʥʘʜʭʦʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʽʦʥʽʚ ʚ ʢʣʽʪʠʥʠ, ʘʙʦ çʩʪʽʡʢʦʩʪʽè (tolerance) - ʩʪʨʘʪʝ-

ʛʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʜʽʻʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʭʘʥʽ-

ʟʤʽʚ ʾʭ ʜʝʪʦʢʩʠʢʘʮʽʾ. ʄʝʭʘʥʽʟʤʠ ʫʥʠʢʥʝʥʥʷ ʚʢʣʶʯʘ-

ʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʝ ʦʩʘʜʞʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʨʠ-

ʟʦʩʬʝʨʽ, ʟʤʝʥʰʝʥʥʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʽʦʥʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʜʽʣʝʥʥʷ ʢʣʽʪʠʥʘʤʠ ʢʦʨʝʥʷ ʨʽʟʥʠʭ ʭʝʣʘʪʦʨʽʚ, ʩʦʨ-

ʙʮʽʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʢʣʽʪʠʥʥʦʶ ʩʪʽʥʢʦʶ. ɼʦ ʢʣʽ-

ʪʠʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʪʽʡʢʦʩʪʽ ʚʽʜʥʦʩʷʪʴ ʚʠʜʘʣʝʥʥʷ 

ʪʦʢʩʠʯʥʠʭ ʽʦʥʽʚ ʯʝʨʝʟ ʧʣʘʟʤʘʣʝʤʫ ʚ ʘʧʦʧʣʘʩʪ, 

ʟʚôʷʟʫʚʘʥʥʷ ʽ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʽʦʥʽʚ ʚ ʮʠ-

ʪʦʧʣʘʟʤʽ ʨʽʟʥʠʤʠ ʭʝʣʘʪʦʨʘʤʠ, ʢʦʤʧʘʨʪʤʝʥʪʘʮʽʶ ʚʽ-

ʣʴʥʠʭ ʽʦʥʽʚ ʽ ʢʦʤʧʣʝʢʩʽʚ ʚ ʚʘʢʫʦʣʴ. 

ɺ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʣʠʩʴ ʪʘʢʽ ʪʠʧʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ: ʢʽʥʩʴʢʠʡ ʢʘʰʪʘʥ ʽ 

ʬʽʦʣʝʪʦʚʠʡ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ʚʫʣʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʟ 

ʨʽʟʥʠʤʠ ʪʝʭʥʦʛʝʥʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʂʦʥʪʨʦ-

ʣʴʥʽ ʨʦʩʣʠʥʠ ʨʦʩʪʫʪʴ ʫ ʧʘʨʢʘʭ ʪʘ ʽʥʰʠʭ ʥʘʩʘʜʞʝʥ-

ʥʷʭ, ʜʘʣʝʢʦ ʚʽʜ ʜʦʨʽʛ, ʪʦʤʫ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʽʜ-

ʥʦʩʥʦ ʯʠʩʪʠʭ ʨʘʡʦʥʘʭ. 

ɼʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʴʢʦʛʦ ʧʦʚʽʪʨʷ ʚʠ-

ʭʣʦʧʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʡ 

ʤʝʪʦʜ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʩʚʠʥʮʶ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʣʠʩʪʽ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ 

ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. ʆʩʢʽʣʴʢʠ ʤʽʩʴʢʠʡ ʨʫʭ ʻ ʥʘʡʙʽʣʴ-

ʰʠʤ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʩʚʠʥʮʶ ʚ ʤʽʩʴʢʠʭ 

ʨʘʡʦʥʘʭ, ʚʤʽʩʪ ʩʚʠʥʮʶ, ʫʪʨʠʤʫʚʘʥʠʡ ʣʠʩʪʷʤ, ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʦʙ'ʻʢʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ 

ʘʚʪʦʤʦʙʽʣʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 27262, ʟʨʘʟʦʢ ʨʦʩʣʠʥʥʦʾ 

ʙʽʦʤʘʩʠ ʚʽʜʙʠʨʘʣʠ ʟ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʩʪʦʨʦʥʠ ʩʝʨʝ-

ʜʠʥʠ ʥʘʚʽʩʫ. ʈʝʪʝʣʴʥʦ ʧʨʦʪʠʨʘʣʠ ʧʠʣ ʥʘ ʣʠʩʪʢʘʭ 

ʤʦʢʨʠʤ ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ ʧʘʧʝʨʦʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʾʭ 

ʤʠʪʪʷ, ʰʚʠʜʢʦ ʦʙʧʦʣʽʩʢʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦ-

ʜʦʶ.  

ʈʦʩʣʠʥʥʽ ʧʨʦʙʠ ʤʽʥʝʨʘʣʽʟʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʩʫ-

ʭʦʛʦ ʦʟʦʣʝʥʥʷ ʜʦ ʧʦʚʥʦʛʦ ʦʛʦʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ. ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʦʥʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʥʘ ʙʘʟʽ ʥʘʫ-

ʢʦʚʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʘʛʨʦʭʽʤʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝ-

ʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ɺʅɸʋ. ɼʘʥʽ ʦʙʨʦ-

ʙʣʷʣʠ ʤʘʪʝʤʘʪʠʯʥʦ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʨʦʩʣʠʥ ʚʠʚʯʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯ-

ʚʘʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 
ʊʝʨʤʽʥ çʚʘʞʢʽ ʤʝʪʘʣʠè ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʪʦʤʫ ʧʨʠ ʚʽʜʥʝʩʝʥʥʽ 

ʝʣʝʤʝʥʪʘ ʚ ʮʶ ʛʨʫʧʫ ʥʘ ʨʷʜʫ ʟ ʬʽʟʠʯʥʠʤʠ ʪʘ ʭʽʤʽʯ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠ-

ʚʥʽʩʪʴ ʝʣʝʤʝʥʪʘ, ʡʦʛʦ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʙʽʦʪʠ, ʧʦʰʠ-

ʨʝʥʽʩʪʴ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʚ 

ʧʨʠʨʦʜʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʮʠʢʣʠ . ɿʛʽʜʥʦ ʥʘʡʙʽʣʴʰ ʧʦ-

ʰʠʨʝʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ, ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚʽʜʥʦ-

ʩʷʪʴ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʽʚ ʘʙʦ 

ʤʝʪʘʣʦʾʜʽʚ, ʱʦ ʤʘʶʪʴ ʱʽʣʴʥʽʩʪʴ ʙʽʣʴʰʝ 5 ʛ/ʩʤ3, 

ʘʪʦʤʥʫ ʤʘʩʫ ʧʦʥʘʜ 50, ʘʪʦʤʥʝ ʯʠʩʣʦ 23 ʽ ʚʠʱʝ. ɺʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʅ. ʈʝʡ-

ʤʝʨʩʦʤ, ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʤʝʪʘʣʠ 

ʱʽʣʴʥʽʩʪʴ ʷʢʠʭ ʙʽʣʴʰʝ 8 ʛ/ʩʤ3. ʊʦʤʫ ʜʦ ʚʘʞʢʠʭ ʤʝ-

ʪʘʣʽʚ ʚʽʥ ʚʽʜʥʦʩʠʚ Cu, Cd, Pb, Sb, Zn, Bi, Ni, Co, Sn, 

Hg [5].  

ɼʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʜʝʷʢʽ ʚʘʞʢʽ ʤʝ-

ʪʘʣʠ ʻ ʥʝʦʙʭʽʜʥʠʤʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ Cr, Co, ʉu, 

Fe, Mn, Ni ʽ Zn, ʢʦʪʨʽ ʥʘʟʠʚʘʶʪʴ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, 

ʘʜʞʝ ʚʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʧʨʦʮʝʩʘʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʥʪʽʚ. ɺ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟ-

ʤʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦ-

ʚʘʭ ʥʝʚʝʣʠʢʽ ï 0,001% ʚʽʜ ʩʫʭʦʾ ʤʘʩʠ ʢʣʽʪʠʥʠ, ʘʣʝ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʾʭ ʨʽʚʥʷ ʚ ʝʢʦʩʠʩʪʝʤʽ ʩʪʘʶʪʴ ʪʦʢʩʠ-

ʯʥʠʤʠ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

ɺʘʞʢʽ ʤʝʪʘʣʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʨʦʣʴ ʷʢʠʭ ʚ ʜʘʥʠʡ ʯʘʩ 

ʥʝʚʽʜʦʤʘ, ʥʝ ʚʽʜʥʦʩʷʪʴ ʜʦ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʽ ʾʭ ʥʝʛʘ-

ʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʝʨʝʜ ʥʠʭ 

ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʦʣʶʪʘʥʪʠ Cd, 

Hg ʽ Pb. ʊʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢ 

ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʴ, ʽʦʥʽʟʘʮʽʷ, ʝʣʝʢʪʨʦʥʥʘ ʢʦʥʬʽ-

ʛʫʨʘʮʽʷ, ʚʝʣʠʯʠʥʘ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ ʽ ʟʜʘʪʥʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʢʣʽʪʠʥʥʫ ʦʙʦʣʦ-

ʥʢʫ ʽ ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʥʽ ʟôʻʜʥʘʥʥʷ ʚʩʝʨʝʜʠʥʽ ʪʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ ʦʙʫʤʦʚʣʶʶʪʴ ʾʭ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʊʘʢʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʷʢ, ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʽʨʩʴ-

ʢʠʭ ʧʦʨʽʜ, ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʽʚ, ʢʦʩʤʽʯʥʠʡ ʧʠʣ, 

ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ʤʦʨʽʚ ʽ 

ʦʢʝʘʥʽʚ, ʚʠʜʽʣʝʥʥʷ ʾʭ ʨʦʩʣʠʥʥʽʩʪʶ ʻ ʧʨʠʨʦʜʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʅʘ ʈʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʨʠʨʦʜʥʽ ʽ ʪʝʭʥʦʛʝʥʥʽ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʚʘʞ-

ʢʠʭ ʤʝʪʘʣʽʚ. ɸʥʪʨʦʧʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʙʦʪʦʶ ʚʫʛʣʝʜʦʙʫʚʥʦʾ, 

ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. 
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ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [5] 

 

ɺʠʭʣʦʧʥʽ ʛʘʟʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʤʽʩʪʷʪʴ 

ʧʦʥʘʜ 100 ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ 

ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʤʘʪʠʤʫʪʴ ʥʝʩʧʨʠʷʪʣʠ-

ʚʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝ-

ʜʦʚʠʱʝ. ʉʝʨʝʜ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʠʜʽʣʷ-

ʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ 

ʩʪʘʥʦʚʠʣʠ 73%, ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ 

- 11%, ʦʢʩʠʜʠ ʘʟʦʪʫ - 13%, ʩʘʞʘ - 1,6%, ʦʢʩʠʜʠ ʩʽʨʢʠ 

- 1,4% ʪʘ ʩʧʦʣʫʢʠ ʩʚʠʥʮʶ (ʤʝʪʘʙʦʣʽʪʠ PbO4). ʇʦ-

ʧʝʨʰʝ, ʤʘʩʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʚʘʪʥʠʭ ʘʚ-

ʪʦʤʦʙʽʣʽʚ, ʪʝʭʥʽʯʥʦ ʟʘʩʪʘʨʽʣʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʧʘ-

ʨʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʴʥʦʛʦ, ʱʦ ʧʦʩʪʫʧʘʻʪʴʩʷ, ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʥʘ ʜʦʨʦʛʘʭ ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʘʥʩʧʦ-

ʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʂʦʣʠ ʚʠʭʣʦʧʥʽ ʛʘʟʠ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʪʨʘʧʣʷʶʪʴ ʫ 

ʧʦʚʽʪʨʷ, ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʪʦʢʩʠʢʦʣʦ-

ʛʽʯʥʫ ʜʽʶ. ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ-

ʙʝʟʧʝʢʦʶ ʻ ʟʨʦʩʪʘʶʯʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʦʩʦʙʣʠʚʦ ʩʧʦʣʫʢ ʩʚʠʥʮʶ. ʆʩʢʽʣʴʢʠ ʩʧʦʣʫʢʠ ʩʚʠ-

ʥʮʶ ʤʘʶʪʴ ʥʝʡʨʦʪʦʢʩʠʯʥʫ ʜʽʶ (ʦʩʦʙʣʠʚʦ ʰʢʽʜʣʠʚʫ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ). 

ʅʘʢʦʧʠʯʝʥʥʷ ʩʧʦʣʫʢ ʩʚʠʥʮʶ ʫ ʦʨʛʘʥʽʟʤʽ ʣʶ-

ʜʠʥʠ ʚʠʢʣʠʢʘʻ ʭʨʦʤʦʩʦʤʥʽ ʘʙʝʨʘʮʽʾ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ 

ʡ ʽʥʰʽ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʩʧʨʠʷʪʣʠʚʠʡ 

ʚʧʣʠʚ ʩʚʠʥʮʶ ʟʘ ʫʤʦʚ ʥʘʢʦʧʠʯʝʥʥʷ ʡʦʛʦ ʫ ʟʦʚʥʽʰ-

ʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʢʣʘʜ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʚʧʣʠʚʘʻ ʥʘ ʝʤʽʩʽʶ 

ʩʚʠʥʮʶ ʯʝʨʝʟ ʩʝʨʝʜʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʥʦʨʤʠ ʚʠ-

ʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 1 ʢʤ ʰʣʷʭʫ ʚ ʣʽʪʨʘʭ. ʊʠʧʠ ʘʚʪʦʪʨʘ-

ʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʧʨʦʧʠʩʘʥʠʤʠ ʩʝʨʝʜʥʽʤʠ ʝʢʩ-

ʧʣʫʘʪʘʮʽʡʥʠʤʠ ʥʦʨʤʘʤʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 1 ʢʤ 

ʰʣʷʭʫ ʩʢʣʘʜʘʶʪʴ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 0,11 ʣ, 

ʤʘʣʠʭ ʢʘʨʙʶʨʘʪʦʨʥʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ï 0,16 

ʣ, ʚʘʥʪʘʞʥʠʭ ʢʘʨʙʶʨʘʪʦʨʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ï 0,33 ʣ, 

ʚʘʥʪʘʞʥʠʭ ʜʠʟʝʣʴʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ï 0,34 ʣ, ʘʚʪʦʙʫ-

ʩʽʚ ʢʘʨʙʶʨʘʪʦʨʥʠʭ ʪʘ ʜʠʟʝʣʴʥʠʭ 0,37 ʣ ʪʘ 0,28 ʣ ʚʽʜ-

ʧʦʚʽʜʥʦ. 

ɹʘʣʘʥʩʦʚʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʠʡ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ ʨʝʯʦʚʠʥʠ ʪʘ ʝʥʝʨʛʽʾ ʫ 

ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʟʘʧʘʩʫ (1): 

ɸʚʭ-ɸʚʠʭ=ȹA,   (1) 

ʜʝ ɸʚʭ ï ʥʘʜʭʦʜʞʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʠ 

ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝ-

ʢʩʫ, ʤʛ; ɸʚʠʭ ï ʚʪʨʘʪʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ˇʨʫʥʪʘʤʠ ʪʝ-

ʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝ-

ʢʩʫ, ʤʛ; ȹA ï ʧʨʠʤʥʦʞʝʥʥʷ ʟʘʧʘʩʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʫ ˇʨʫʥʪʠ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʤʛ [6]. 

ɿʘʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʘʣʘʥʩʦʚʘ ʤʦʜʝʣʴ ʙʫʣʘ ʝʬʝʢ-

ʪʠʚʥʦʶ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʫʩʽ ʟʥʘʯʠʤʽ ʰʣʷʭʠ ʥʘ-

ʜʭʦʜʞʝʥʥʷ ʪʘ ʚʠʥʦʩʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʩʠʩʪʝʤʠ 

(ˇʨʫʥʪʫ). 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʦʚʦʾ ʤʦ-

ʜʝʣʽ ʩʪʦʩʦʚʥʦ ʧʨʦʙʣʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦ-

ʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʘʻ ʚʠʛʣʷʜ (2): 

ὅὸ Ўὸ ὅ
ˢ̃ ̖ ˢ̃ ̖̉Ὑ ϽЎὸ

Ὤ̃ Ͻː”̃ ː

ȟς 

ʜʝ Ct ï ʧʦʯʘʪʢʦʚʘ ʘʙʦ ʬʦʥʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʘ-

ʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ˇʨʫʥʪʘʭ ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ t, ʤʛ/ʢʛ; Xʚʭ 

ï ʥʘʜʭʦʜʞʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʽʚ 

ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝ-

ʢʩʫ ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ t, ʤʛ / ʤĮ Ā ʨʽʢ; ʍʚʠʭ ï ʚʠʥʦʩ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ˇʨʫʥʪʽʚ ʟʘ ʚʠʥʷʪʢʦʤ ʪʨʘʥʩʣʦʢʘʮʠʠ 
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ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ t, ʤʛ / ʤĮ Ā ʨʽʢ; R ï ʪʨʘʥʩʣʦʢʘʮʽʷ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʨʦʩʣʠʥʠ ʟʘ ʯʘʩ t, ʤʛ / ʤĮ Ā ʨʽʢ; ȹt ï 

ʯʘʩʦʚʠʡ ʢʨʦʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦ-

ʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ, ʨʽʢ; hʧʛ ï ʧʦʪʫʞʥʽʩʪʴ ˇʨʫʥʪʦʚʦʛʦ 

ʰʘʨʫ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʚ ʷʢʦʤʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚʘʞʢʽ ʤʝʪʘʣʠ ʟʘ 

ʯʘʩ t, ʷʢʘ ʥʘ ʦʨʥʠʭ ʟʝʤʣʷʭ ʜʦʨʽʚʥʶʻ ʛʣʠʙʠʥʽ ʦʨʘʥʢʠ 

0,2 ï 0,3 ʤ, ʥʘ ʽʥʰʠʭ ʚʠʜʘʭ ʫʛʽʜʴ (ʚ ʪ. ʯ. ʮʽʣʠʥʽ) ï 0,1 

ʤ; ɟʧʛ ï ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞ-

ʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʯʘʩ t, ʢʛ / ʤį.  

ʋ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʙʘʣʘʥʩʦʚʦʾ ʤʦ-

ʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʘ-

ʣʦʚʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʠʯʠʥ: 

ʥʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚ ʤʦʤʝʥʪ 

ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʞ-

ʢʠʭ ʤʝʪʘʣʽʚ ʚ ˇʨʫʥʪʘʭ; ʙʘʣʘʥʩ ʥʘʜʭʦʜʞʝʥʴ ʽ ʚʠʪʨʘʪ 

ʤʘʩ (ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ) ʙʽʣʴʰ ʪʦʯʥʠʡ 

ʜʣʷ ʚʘʣʦʚʠʭ ʬʦʨʤ.  

ʄʘʻ ʩʝʥʩ ʨʦʟʙʠʪʠ ʦʧʠʩ ʙʘʣʘʥʩʦʚʦʾ ʤʦʜʝʣʽ ʥʘ 

ʜʚʽ ʯʘʩʪʠʥʠ ï ʧʨʠʙʫʪʢʦʚʫ ʽ ʚʠʪʨʘʪʥʫ. ʇʨʠʙʫʪʢʦʚʘ 

ʯʘʩʪʠʥʘ ʙʘʣʘʥʩʦʚʦʾ ʤʦʜʝʣʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʫʤʦʚ: ʦʩʽʜʘʥʥʷ ʘʝʨʦʟʦʣʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘ ʧʦʚʝʨ-

ʭʥʶ ˇʨʫʥʪʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʽʜʢʦʤʧʣʝʢʩʫ; ʬʦʥʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ˇʨʫʥʪʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʷʚ-

ʥʽʩʪʶ ʾʭ ʚ ʤʘʪʝʨʠʥʩʴʢʽʡ ʧʦʨʦʜʽ ʽ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʚ ʧʦʧʝʨʝʜʥʽʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʋ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʚ ʷʢʦʩʪʽ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʚʠʩʪʫʧʘʶʪʴ ʪʘʢʽ ʚʘʞʢʽ 

ʤʝʪʘʣʠ: ʩʚʠʥʝʮʴ, ʮʠʥʢ, ʤʽʜʴ, ʢʘʜʤʽʡ. ʋ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽ ʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 

ʝʤʽʩʽʾ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʢʨʽʤ ʩʚʠʥʮʶ), 

ʪʦ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʽʥ-

ʰʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʚʠʥʝʮʴ ʧʨʦʷʚʣʷʻ ʚʠʩʦʢʫ ʽʥʜʠʢʘ-

ʮʽʡʥʫ ʨʦʣʴ ʚ ˇʨʫʥʪʘʭ, ʽ ʜʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʚʠʩʦʢʽ 

ʟʥʘʯʫʱʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠʚʘʪʥʦʾ ʢʦʨʝʣʷʮʽʾ ʟ ʚʤʽʩʪʦʤ 

ʽʥʰʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʘʜ-

ʭʦʜʞʝʥʥʷ (ʧʨʠʙʫʪʢʦʚʦʾ ʯʘʩʪʠʥʠ) ʩʚʠʥʮʶ ʥʘ ʧʦʚʝʨ-

ʭʥʽ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʧʦ-

ʚʽʜʥʦ ʟʘ ʬʦʨʤʫʣʦʶ (3) : 

ὖ̃ πȟτϽὑϽὟ ϽὝϽὖ˒ Ͻὑ̔ ̖̉̌πȟρυϽπȟτϽὑϽὟ ϽὝϽὖ˒ Ͻὑ̔ ̖̉ȟ̌                         σ 

ʜʝ ʈʧt ï ʧʠʪʦʤʘ ʤʘʩʘ ʦʩʽʣʦʛʦ ʩʚʠʥʮʶ ʥʘ ʧʦʚʝʨ-

ʭʥʶ ˇʨʫʥʪʫ ʷʢʘ ʚʠʢʠʜʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 1 ʢʤ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʚ ʜʝ-

ʷʢʽʡ ʾʾ ʯʘʩʪʠʥʽ, ʤʛ Ŀ ʢʤ / ʘʚʪ; KI ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘ-

ʭʦʚʫʻ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪ,̔ ʧʨʠʡʤʘ-

ʻʪʴʩʷ ʟʘ ʪʘʙʣʠʮʝʶ 1; Uv ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʠʣʠ ʡ ʥʘʧʨʷʤʢʫ ʚʽʪʨʽʚ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʚʽ-

ʜʥʦʰʝʥʥʶ ʧʣʦʱʽ ʨʦʟʠ ʚʽʪʨʽʚ ʟ ʙʦʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʾ 

ʜʦʨʦʛʽ, ʧʨʦʪʠʣʝʞʥʦʾ ʘʥʘʣʽʟʦʚʘʥʽʡ ʟʦʥʽ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʾʾ ʧʣʦʱʽ; Tp ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚ ʜʦʙʽ (ʥʝ ʙʽʣʴʰʝ ʨʦʢʫ), ʜʦʙʘ; ʈɽt ï ʧʠʪʦʤʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ʝʤʽʩʽʾ ʩʚʠʥʮʶ ʧʨʠ ʜʘʥʽʡ (ʧʨʦʛʥʦʟʦʚʘʥʽʡ) ʩʝʨʝ-

ʜʥʴʦʜʦʙʦʚʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʧʝʨʽʦʜ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (4), ʤʛ Ŀ ʘʚʪ / ʢʤ 

Ŀ ʜʦʙʫ; ʂʫʭʠʣ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʟʜʦʚ-

ʞʥʴʦʛʦ ʫʭʠʣʫ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ, ʷʢʠʡ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (5) ʽ (6). 

ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʥʷ KI ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʢʨʘʶ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ, ʤ ɺʝʣʠʯʠʥʘ KI 

10 0,5000 

20 0,1000 

30 0,0600 

40 0,0400 

50 0,0300 

60 0,0200 

80 0,0100 

100 0,0050 

150 0,0010 

200 0,0002 

 

ὖ˒ ὑ̃ Ͻὑ Ͻά Ͻ̠ ϽВ ὋϽὖϽὔ πȟρυϽὑ̃ ϽὑϽά Ͻ̠ ϽВ ὋϽὖϽὔȟ                   (4) 

 

ʜʝ ʂʧ = 0,74 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʦʜʥʦʛʦ 

ʣʽʪʨʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʢʛ; mp ï ʢʦʝʬʽʮʽʻʥʪ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʜʦʨʦʞʥʽ ʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ ʫʤʦʚʠ, 

ʧʨʠʡʤʘʻʪʴʩʷ ʧʦ ʤʘʣʶʥʢʫ 2 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʨʝʜ-

ʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʘʙʦ ʧʦ ʩʪʫʧʽ-

ʥʯʘʩʪʠʤ ʬʫʥʢʮʽʡ (7), (1.8); ʂ0 = 0,8 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʦʩʽʜʘʥʥʷ ʩʚʠʥʮʶ ʚ ʩʠʩʪʝʤʽ ʚʠʧʫʩʢʫ ʚʽʜʧ-

ʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ; ʂt = 0,8 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʯʘʩʪʢʫ ʩʚʠʥʮʶ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʠʜʽʚ; Gi ï ʩʝʨʝʜʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ 

(ʤʘʨʢʠ) ʘʚʪʦʤʦʙʽʣʽʚ ʣ / ʢʤ, ʜʣʷ ʦʮʽʥʦʯʥʠʭ ʨʦʟʨʘʭʫ-

ʥʢʽʚ ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷʭ ʨʦʟʚʠʪʢʫ ʘʚʪʦ-

ʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠʡʤʘʪʠ ʟʘ ʜʘʥʠʤʠ, 

ʥʘʚʝʜʝʥʠʤʠ ʚʠʱʝ; i = 3 ï ʜʣʷ ʪʨʴʦʭ ʛʨʫʧ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʣʝʛʢʦʚʠʭ, ʚʘʥʪʘʞʥʠʭ ʽ ʘʚʪʦʙʫʩʽʚ); 

Pi ï ʚʤʽʩʪ ʜʦʙʘʚʢʠ ʩʚʠʥʮʶ ʚ ʧʘʣʠʚʽ, ʱʦ ʟʘʩʪʦʩʦʚʫ-

ʻʪʴʩʷ ʚ ʘʚʪʦʤʦʙʽʣʽ ʜʘʥʦʛʦ ʪʠʧʫ, ʤʛ / ʢʛ; Nit ï ʩʝʨʝʜ-

ʥʴʦʜʦʙʦʚʘ (ʟʘ ʧʨʦʛʥʦʟʥʠʡ ʨʽʢ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʜʘʥʦʛʦ ʪʠʧʫ (ʤʘʨʢʠ), ʘʚʪ. / ʜʦʙʫ. 
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ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ mp ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ V 

 

ʂʧʽʜ = 1 + ȟ

̨

, ʷʢʱʦ iÓ0 (ʧʽʜʡʦʤ)  (5) 

ʂʫʟʚ = 1 + 
̨

, ʷʢʱʦ i<0 (ʫʟʚʽʟ)  (6) 

ʜʝ i ï ʟʥʘʯʝʥʥʷ ʩʭʠʣʫ, % (ʥʘ ʧʽʜʡʦʤʽ ʩʭʠʣ ʤʘʻ 

ʟʥʘʢ ʧʣʶʩ, ʥʘ ʫʟʚʦʟʽ ï ʟʥʘʢ ʤʽʥʫʩ). 

mp=-4,8Ŀ10-3ĿV2+0,273ĿV+0,2 ʧʨʠ V< 50 ʢʤ/ʛʦʜ,(7) 

mp=-5,24Ŀ10-4ĿV2+0,095V+5,23 ʧʨʠ VÒ50ʢʤ/ʛʦʜ(8) 

ʜʝ V ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʫ, ʢʤ / ʛʦʜ.  

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʧʦʭʠʙʢʠ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʘʚʪʦ-

ʤʦʙʽʣʽʚ (Nit) ʩʪʘʥʦʚʠʪʴ 15%, ʪʦ ʷʢ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʽ 

ʚʝʣʠʯʠʥʠ ʧʦʭʠʙʦʢ ʦʙʯʠʩʣʝʥʥʷ ʚ ʬʦʨʤʫʣʘʭ 3 ʽ 4 ʪʝʞ 

ʙʫʜʫʪʴ ʨʽʚʥʽ 15%, ʪʘʢ ʷʢ ʜʘʥʘ ʚʝʣʠʯʠʥʘ (Nit) ʚʭʦʜʠʪʴ 

ʚ ʮʽ ʬʦʨʤʫʣʠ. 

ʇʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ ʫ ˇʨʫʥʪʽ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʧʦʣʝʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ʧʦ-

ʢʘʟʘʚ ʩʫʪʪʻʚʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʠʥʮʶ ʪʘ 

ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʤʽʩʪʫ ʢʘʜʤʽʶ (ʪʘʙʣ. 2). ʅʘʡ-

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʚʠʥʮʶ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʧʨʦʙʘʭ 

ˇʨʫʥʪʫ ʧʦʣʝʟʘʭʠʩʥʦʾ ʧʨʠʜʦʨʦʞʥʴʦʾ ʩʤʫʛʠ.  

ʊʘʙʣʠʮʷ 2. 

ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʧʨʠʜʦʨʦʞʥʴʦʾ ʩʤʫʛʠ 

ʆʙôʻʢʪ ʜʦʩʣʽʜʫ 
ɺʤʽʩʪ, ʤʛ/ʢʛ 

ʉʚʠʥʝʮʴ ʂʘʜʤʽʡ 
ʇʦʣʝʟʘʭʠʩʥʘ ʣʽʩʦʩʤʫʛʘ 4,20Ñ0,14 0,08Ñ0,02 
20 ʤ (ʙʫʬʝʨʥʘ ʟʦʥʘ) 1,15Ñ0,12 0,08Ñ0,03 

100 ʤ 2,10Ñ0,05 0,09Ñ0,04 
200 ʤ 2,28Ñ0,13 0,07Ñ0,03 

ʄʽʥʽʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ ʙʫʣʘ ʚʩʪʘʥʦ-

ʚʣʝʥʘ ʫ ˇʨʫʥʪʽ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʥʘ 3,05 ʤʛ/ʢʛ ʘʙʦ ʚ 3,6 

(ʨ<0,001) ʨʘʟʠ ʤʝʥʰʝ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʣʝʟʘʭʠ-

ʩʥʦʾ ʣʽʩʦʩʤʫʛʠ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʢʽʣʴʢʽʩʪʴ 

ʩʚʠʥʮʶ ʫ ˇʨʫʥʪʽ ʟʨʦʩʪʘʻ: ʥʘ 100 ʤʝʪʨʦʚʽʡ ʚʽʜʤʽʪʮʽ 

ʥʘ 0,95 ʤʛ/ʢʛ ʘʙʦ ʥʘ 45,2%; ʥʘ 200 ʤʝʪʨʘʭ ï ʥʘ 1,13 

ʤʛ/ʢʛ ʘʙʦ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ (ʨ<0,01) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʛʨʫʥʪʦʚʠʭ ʟʨʘʟʢʽʚ ʙʫʬʝʨʥʦʾ ʩʤʫʛʠ. ʈʦʟʤʽʨ ʟʤʽʥ ʢʦ-

ʣʠʚʘʥʴ ʢʘʜʤʽʶ ʟʨʘʟʢʘʭ ʛʨʫʥʪʫ ʙʫʚ ʥʝʟʥʘʯʥʠʤ ʽ 

ʩʢʣʘʚ ï 0,02 ʤʛ/ʢʛ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʘʢʫʤʫʣʷʮʽʾ ɺʄ ʜʝʨʝʚʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʧʦʣʝ-

ʟʘʭʠʩʥʦʾ ʣʽʩʦʩʤʫʛʠ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʩʪʫʧʥʘ ʧʦʩ-

ʣʽʜʦʚʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʮʽʻʾ ʟʜʘʪʥʦʩʪʽ: ʃʠʧʘ ʜʨʽʙʥʦʣʠ-

ʩʪʘ> ʢʣʝʥ ʘʤʝʨʠʢʘʥʩʴʢʠʡ> ʪʦʧʦʣʷ. 

ɺʠʩʥʦʚʦʢ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ˇʨʫʥʪ ʧʦʣʝʟʘʭʠʩʥʦʾ ʣʽʩʦʩ-

ʤʫʛʠ ʚ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʘʢʫʤʫʣʶʻ ʩʚʠʥʝʮʴ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʚʽʜ ʣʽʩʦʩʤʫʛʠ ʩʧʦʯʘʪʢʫ ʩʧʦʩ-

ʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʠʥʮʶ ʚ ˇʨʫʥʪʦ-

ʚʠʭ ʟʨʘʟʢʘʭ, ʷʢʘ ʜʦʩʷʛʣʘ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʥʘ ʚʽ-

ʜʩʪʘʥʽ 20 ʤʝʪʨʽʚ, ʽ ʜʘʣʽ ʟʥʦʚʫ ʚʽʜʟʥʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʤʝʪʘʣʫ. ʈʽʚʝʥʴ ʢʘʜʤʽʶ ʚ ˇʨʫʥʪʘʭ, ʷʢ ʣʽʩʦʩ-

ʤʫʛʠ, ʪʘʢ ʽ ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʝʾ ʘʛʨʦʮʝʥʦʟʘʭ ʚʽʜʨʽʟʥʷ-

ʚʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ. 
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Abstract. 

The results of research on the influence of variety, hybrid and water-retaining granules on the phenological 

phases of development, biometric parameters of plants and yield are presented. The duration of the interphase 

periods was influenced by varietal characteristics and the action of water-retaining granules. The duration of 

interphase periods with the use of water-retaining granules was reduced. However, the fruiting of zucchini with 

the use of pellets for 15 days was longer compared to the options without pellets. A higher indicator of leaf area 

was obtained in plants of the Sorcerer variety and the Mostra F1 hybrid with the introduction of water-retaining 

granules into the pre-sowing cultivation, which is more than the control by 1.1 thousand m2 / ha and 1.2 thousand 

m2 / ha. Yield increase due to the use of water-retaining Akvod granules in the Chaklun variety and the Mostra F1 

hybrid, where the increase relative to control was 9.3 and 8.5 t / ha, respectively. 
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Introduction . Zucchini belongs to the family Cu-

curbitaceae. Providing the population with fresh and 

processed vegetable products in an unfavorable exter-

nal and internal environment is one of the most im-

portant problems of the modern food market. The sup-

ply of vegetables in the domestic market is formed 

mainly due to domestic production. Zucchini culture in 

recent years is increasingly attracting the attention of 

both producers and consumers. High fruit yield and un-

surpassed taste qualities make it extremely popular, es-

pecially at a time when our usual vegetables such as to-

matoes, cucumbers and peppers are not yet on the table. 

Currently, zucchini is well known and widespread in 

our country. However, few people know that the home-

land of zucchini is America, where only the seeds of 

this plant were eaten [1, 3, 15]. 

Useful properties of zucchini are very diverse. 

Yes, zucchini are in the first lines of the list of dietary 

products, as they have a really low caloric content. 

These vegetables have all the ingredients for a proper 

and balanced diet. Zucchini is used as a diuretic, which 

reduces the appearance of edema. This property is pos-

sessed not only by pulp, but also by seeds of fruits, and 

also flowers. This vegetable contains vitamin C, which 

is involved in the production of collagen, which has a 

positive effect on the skin. In addition, it contains vita-

min A, which has a positive effect on the vision and 

condition of hair, as well as nails and teeth [2, 4]. The 

advantage of zucchini is also a simple technology of 

their cultivation, which does not require significant 

costs. Zucchini plants can grow in areas where other 

vegetables can not be grown. The zucchini plant can 

also tolerate slight salinization of the soil. 

Zucchini plays an important role in human nutri-

tion, as it is one of the first vegetables to enter the con-

sumer's table. It is also a dietary and medicinal culture. 

However, every year the climate changes towards 

warming. This increases the dry season in summer. 

Therefore, to address these issues it is necessary to ap-

ply new technological techniques, which include the 

use of water-retaining granules. Thus, the study of new 

technological methods for growing zucchini is relevant 

[1, 2]. 

Zucchini is a unique vegetable in its composition 

and medicinal properties. And although it is almost 95 

% water, yet its natural potential is endless. This is 

caused by the content (even in small quantities) of the 

mass of useful micro-macronutrients, vitamins, miner-

als and other substances necessary for health [11, 12].  

Zucchini, as a food and dietary crop, is widely 

known around the world. Zucchini has both a bush and 

a climbing form, is valued as a dietary food of various 

ways of preparation. Zucchini fruits contain from 4 to 

8 % dry matter, 2.5-4.7 % sugar and ascorbic acid 35-

38 mg / 100 g, 0.6 % protein, 15-40 mg; vitamin C, car-

otene 0.5-0.7 mg%, a number of vitamins. Given such 

a rich chemical composition, zucchini have medicinal 

properties, in particular in the diet, kidney disease, 

liver, high sugar and blood pressure. Vitamins present 

in zucchini fruits increase the body's resistance [7, 14]. 

The growing area of this crop is 24-28 thousand 

hectares, but they change every year. Most (60-65 %) 

of the areas are in the steppe and south. parts of the For-

est-Steppe, where weather conditions are more favora-

ble for them. The gross harvest of fruits is 460ï550 

thousand tons. Today the yield of zucchini in the zones 

is low ï 17ï20 t / ha. The genetic potential of this crop 

is much higher and averages 90-120 t / ha. The low 

yield is influenced by technological methods that are 

not performed qualitatively. Outdated technologies that 

are forgotten in European countries are often used, so 

the study of new elements of technology, in particular 

the use of water-retaining granules will increase yields 

and improve product quality [7, 12, 13, 14]. 

In conditions of intensification of agricultural pro-

duction, especially in the cultivation of vegetable crops, 

priority is given to increasing yields and extending the 

time of receipt of fresh produce. Over the past few dec-

ades, humanity has faced a growing number of unpre-

dictable natural disasters. Most scientists around the 

world recognize the existence of climate change on the 

planet. Climate change, in particular in Ukraine, entails 

dry periods, which are growing every year [14]. 

In Ukraine, droughts are observed even in the 

northern and western regions, which are considered ar-

eas of sufficient moisture. Scientists say that if this 
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trend continues, Ukraine may lose climate diversity and 

have one arid climate zone similar to the current steppe, 

and in the south of the country without irrigation it will 

not be possible to grow any crops. Therefore, agricul-

ture faces the task of finding ways to maximize the ef-

ficient use of moisture. To achieve this, it is possible to 

use water-retaining granules [11]. 

Aquod is a superabsorbent that can hold water 500 

times its own weight. It is introduced into the pre-sow-

ing cultivation into the soil or added to the soil mixture, 

which is filled with cassettes for sowing seeds and sub-

sequent cultivation of seedlings. In addition to water, 

the hydrogel also absorbs nutrients present in the soil. 

After the granules hit the soil, they absorb water and 

increase in size. The root system of plants that grow 

from pre-sown seeds or plants planted from seedlings 

grows and reaching the granules germinates in them. In 

the future, in the absence of sufficient soil moisture, the 

plant takes moisture from the granules, which signifi-

cantly improves its nutritional conditions and promotes 

more intensive growth of vegetative mass and crop for-

mation [5, 6, 10]. 

Methods. Studies to study the impact of water-re-

taining granules on the growth, development and yield 

of zucchini plants were conducted in 2019-2020 in the 

research field of Vinnytsia National Agrarian Univer-

sity. Field experiments were established (randomized 

blocks), which makes it possible to better investigate 

this factor. Before conducting research, an experi-

mental scheme was developed according to which phe-

nological observations, biometric measurements, and 

crop accounting were subsequently performed [8]. 

The effectiveness of Aquod water-retaining gran-

ules in the cultivation of zucchini. The experiment con-

sisted of 4 variants, the experiment was repeated four 

times. The area of the accounting plot was equal to 40 

m2. Aquod water-retaining granules were used in the 

experiment, which have a water-absorbing effect. 

Granules were introduced into pre-sowing cultivation, 

earning them into the soil, at a rate of 20 kg / ha. 

Experimental work consisted of biometric meas-

urements, phenological observations. These experi-

ments were performed for each replication on 10 ac-

counting plants [9]. Field, statistical and laboratory re-

search methods were used during the research work. 

Individual observations were performed visually. 

Collection of zucchini fruits was carried out as 

they were formed from 3 to 4 times a week according 

to the requirements of the standard ï "Fresh zucchini. 

Technical conditions ï DSTU 318 ï 91 "[8]. 

Results and discussion. As a result of research it 

was found that the duration of the interphase periods of 

zucchini plants is influenced by the studied variety and 

hybrid, as well as water-retaining granules, which in 

turn improve the moisture supply of zucchini plants 

(Table 1). 

In the germination phase and at the appearance of 

the first, third and fifth true leaves, the influence of the 

variety, hybrid was revealed. Shorter interphase periods 

were recorded in the F1 hybrid hybrid. In particular, the 

appearance of single seedlings was observed on the 8th 

day, mass on the 9th day, which is 1 day earlier than in 

the variety Sorcerer. Preservation of the pattern of 

growth and development of zucchini plants was noted 

in subsequent phases. 

Table 1 

Duration between phase periods in zucchini plants depending  

on varietal characteristics and water-retaining granules, 2019-2020. 

Version Stairs Leaf appearance 

variety, hybrid 

(ɸ) 

application of granules 

(ɺ) 
single mass 1th 3th 5th 

Chaklun 
without granules (control) 9 10 5 10 13 

with granules 9 10 5 10 13 

Mostra F1 
without granules (control) 8 9 4 9 12 

with granules 8 9 4 9 12 

 

This pattern can be explained by the fact that in the 

initial stages of plant development in the soil there is 

still a sufficient amount of moisture, and therefore the 

plants are in the same conditions. 

However, with the development of zucchini 

plants, their moisture supply becomes unstable due to 

insufficient rainfall. Therefore, in all other phases of 

plant development, the effect of water-retaining gran-

ules was also noted. It should also be noted that the sub-

sequent phases of growth and development of zucchini 

plants took place in conditions with elevated tempera-

tures, which significantly affected the passage of the 

phases. 

In the variants using water-retaining granules, the 

interphase periods in zucchini plants were shorter as the 

onset of phases was influenced by the moisture con-

tained in the granules (Table 2).  
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Table 2 

Duration of interphase periods in zucchini plants depending on varietal characteristics and water-retain-

ing granules, days, 2019-2020. 

Version Germination, be-

ginning 

of fruit formation 

b 

Beginning of fruit for-

mation, 

technical ripeness 

Duration of yield com-

ing, days 
variety, hy-

brid 

(ɸ) 

application of gran-

ules 

(ɺ) 

Chaklun 

without granules 

(control) 
31 4 69 

with granules 30 4 84 

Mostra F1 

without granules 

(control) 
30 3 72 

with granules 29 3 87 

 

It is noted that the difference in the duration of the 

interphase periods relative to the control was 1 day, in 

particular in the periods "seedlings ï the beginning of 

fruit formation" and "the beginning of fruit formation ï 

technical maturity". However, a more significant dif-

ference was observed in the interphase period "duration 

of fruiting".The duration of fruiting is the most im-

portant indicator on which the yield of zucchini de-

pends. The longest period was with the use of water-

retaining granules Akvod: in the variety ï 84 days, in 

the hybrid ï 87 days, with an increase relative to con-

trol, respectively 12 and 15 days. 

Therefore, phenological observations of the devel-

opment of zucchini plants have shown that water-re-

taining granules are able to improve the moisture sup-

ply in the period when the plants need it. The difference 

in the duration of interphase periods was not signifi-

cant, but the duration of fruiting increased significantly. 

Conducted biometric measurements of zucchini 

plants in the phase of three true leaves showed the in-

fluence of varietal characteristics and superabsorbents 

on the biometric parameters of plants (Table 3.). 

Table 3 

Biometric parameters of zucchini plants in the phase of three true leaves depending on varietal character-

istics and water-retaining granules, 2019-2020 

Version 
Height of plants, 

cm 

Thickness of stem, 

mm 

Area of leaves, 

thousands m2/ha 
variety, hybrid 

(ɸ) 

application of granules 

(ɺ) 

Chaklun 
without granules (control) 16,5 3,8 47,3 

with granules 16,7 3,9 48,6 

Mostra F1 
without granules (control) 16,6 3,8 49,7 

with granules 16,9 4,0 50,8 

 

 The positive effect of water-retaining granules on 

both the length and thickness of the stem and the area 

of plant leaves has been established. A longer stem 

length was observed in the hybrid Mostra F1 with the 

introduction of water-retaining granules ï 16.9 cm, 

which is 0.3 cm more than the control. The increase in 

stem length under the influence of water-retaining 

granules was recorded in the variety. 

The smallest difference between the studied vari-

ants was observed when measuring the thickness of the 

stem. This figure did not differ significantly and was 

3.8 and 4.0 mm. Leaf area has the greatest influence 

among the studied biometric parameters on yield. Com-

paring the variety and hybrid, the highest indicator was 

recorded in the plants of the hybrid Mostra F1 ï 49.7 ï 

50.8 cm2 / plant. 

The positive effect of water-retaining granules on 

biometric parameters was also observed in the flower-

ing phase of zucchini plants (Table 4). Comparing the 

variety and hybrid, it should be noted that higher bio-

metric indicators were recorded in the variety Chaklun. 

However, there was an increase in these indicators for 

the introduction of water-retaining granules. The great-

est length of the stem was in plants with the introduc-

tion of water-retaining granules, in particular in the va-

riety Chaklun ï 65.6 cm, in hybrid Mostra F1 ï 48.5 cm, 

with an increase relative to the control variant, respec-

tively 4.1 and 1.8 cm. the largest indicator of stem 

thickness, where the increase compared to the control 

was in the variety Chaklun ï 1.3 mm, in the hybrid 

Mostra F1 ï 1.8 mm. 
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Table 4 

Biometric parameters of zucchini plants in the flowering phase depending on varietal characteristics and 

water-retaining granules, 2019-2020. 

Version 
Height of 

plants, 

cm 

Thickness of 

stem, 

mm 

Number of 

leaves, 

pieces /plant 

Area of 

leaves, 

thousands 

m2/ha 

variety, 

hybrid 

(ɸ) 

application of 

granules 

(ɺ) 

Chaklun 

without granules 

(control) 
61,5 25,5 21,5 7,2 

with granules 65,6 26,8 23,5 8,3 

Mostra F1 

without granules 

(control) 
46,7 24,8 17,6 5,4 

with granules 48,5 26,5 19,5 6,6 

 

The use of granules contributed to the formation 

of more leaves, by improving soil moisture conditions. 

The largest number of leaves was recorded in the vari-

ety Chaklun ï 23.5 pieces / plant and hybrid Mostra F1 

ï 19.5 pieces / plant, which is 2.0 and 1.9 pieces / plant 

more than the control variants. 

According to the experiment, the leaf area ranged 

from 6.6 thousand m2 / ha to 8.3 thousand m2 / ha, de-

pending on the studied variant. A larger indicator of 

leaf area was obtained in plants of the Chaklun variety 

for the use of water-retaining granules ï 8.3 thousand 

m2 / ha, which is more than the control by 1.1 thou-

sand m2 / ha. An increase in this indicator was obtained 

in the hybrid Mostra F1 with the introduction of pre-

sowing cultivation of water-retaining granules by 

1.2 thousand m2 / ha. 

For a more detailed assessment of the studied op-

tions, biometric measurements were performed in the 

phase of technical maturity (Table 5.). Higher bio-

metric indicators of plants were recorded in the variety 

Chaklun with the introduction of water-retaining gran-

ules, where the increase compared to the control was 

the length of the stem ï 2.3 cm, stem thickness ï 0.5 

mm, number of leaves ï 3.2 pcs / plant, leaf area ï 

2.6 thousand m2 / ha. In zucchini plants, an increase in 

biometric parameters was also observed in the hybrid 

Mostra F1 with the use of water-retaining granules. 

Table 5 

Biometric parameters of zucchini plants in the phase of technical maturity depending on varietal charac-

teristics and water-retaining granules, 2019-2020 

Version 
Height of 

plants, 

cm 

Thickness of stem, 

mm 

Number of 

leaves, 

pieces /plant 

Area of 

leaves, 

thousands 

m2/ha 

variety, 

hybrid 

(ɸ) 

application of 

granules 

(ɺ) 

Chaklun 

without granules 

(control) 
71,5 32,5 24,5 14,2 

with granules 73,8 33,0 27,7 16,8 

Mostra F1 

without granules 

(control) 
63,4 28,5 19,8 13,6 

with granules 63,4 29,0 23,2 14,3 

 

 Therefore, according to the conducted biometric 

measurements and phenological observations, the in-

fluence of water-retaining granules on biometric pa-

rameters was revealed, as the plants are more fully pro-

vided with moisture during the vegetation period. 

According to the size of the harvest, there is a clear 

dependence of yield on the studied varieties and water-

retaining granules and yield (Table 6.). 

Table 6 

Commodity yield of zucchini depending on varietal characteristics and water-retaining granules, 

2019-2020. 

Version Yield capacity, t/ha 

Ñ
 b
e

fo
re

 

c
o

n
tr

o
l 

variety, hybrid 

(ɸ) 

application of granules 

(ɺ) 
2019 2020 average 

Chaklun 
without granules (control) 60,5 58,3 59,4 - 

with granules 69,5 67,8 68,7 +9,3 

Mostra F1 
without granules (control) 51,1 48,8 50,0 - 

with granules 59,2 57,7 58,5 +8,5 

ʅɯʈ0,5 

ɸ 0,3 0,3 

- ɺ 0,3 0,3 

ɸɺ 0,4 0,4 
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 The highest yield was provided by the variety 

Chaklun with the use of water-retaining granules Ak-

vod, where the increase relative to control was 

9.3 t / ha. A positive effect of the use of water-retaining 

granules was observed in the hybrid Mostra F1 with an 

increase relative to the control of 8.5 t / ha. Zucchini 

plants in the Mostra F1 hybrid were characterized by the 

lowest yield ï 50.0 t / ha. The effect of the factor grade, 

hybrid was at the level of 55 %, the factor of application 

of granules at the level of 45 %. 

The use of water-retaining granules caused an in-

crease in the biometric parameters of zucchini plants 

(Table 7.). The largest number of fruits was obtained by 

using water-retaining granules, in particular in the vari-

ety Chaklun ï 18.5 pieces / plant, in the hybrid Mostra 

F1 ï 16.5 pieces / plant, where the increase relative to 

control was 2.2 and 2.1 pieces / plant . The indicator 

that affects the size of the crop is the weight of the fruit. 

The highest given indicator was recorded in the cultivar 

Chaklun with the introduction of water-retaining gran-

ules ï 312 g. 

Table 2 

Biometric parameters of zucchini depending on varietal characteristics and water-retaining granules, 

2019-2020. 

Version 

Number of fruit, 

p/plant 
Weight of fruit, g 

Fruit diameter, 

cm 
variety, 

hybrid 

(ɸ) 

application of granules 

(ɺ) 

Chaklun 

without granules 

(control) 
16,3 306 4,9 

with granules 18,5 312 5,0 

Mostra F1 

without granules 

(control) 
14,4 292 4,8 

with granules 16,5 298 4,9 

 

 Conclusions. Thus, research has shown that the 

use of water-retaining granules creates optimal condi-

tions for the formation of biometric indicators and 

yields in general. The introduction of water-retaining 

granules into the soil creates more optimal conditions 

for the growth, development and yield of zucchini 

plants. Variants with the introduction of granules pro-

vided an increase in yield relative to control. Given the 

range, it should be noted that the more productive was 

the variety Sorcerer. 
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DEMOGRAPHIC ANALYSIS AND FORECAST METHODS  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ  

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʀʟʣʦʞʝʥʘ ʦʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

Abstract. 

This article presents a classification of the methods used to demographic forecasting. An assessment of the 

forecasting methods is presented. The possibility of modeling and implementing an artificial neural network for 

predicting the population size is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ, ʤʝʪʦʜ, ʥʘʩʝʣʝʥʠʝ, ʤʦʜʝʣʴ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ 

ʩʝʪʴ. 

Keywords: population forecast, method, population, model, artificial neural network. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦ-

ʛʥʦʟʳ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦ-

ʥʦʤʠʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʪ.ʜ. ʆʜ-

ʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʜʝʤʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ï ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʣʶʙʦʡ ʩʪʨʘʥʳ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʀʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ 

ʤʦʞʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʪʴ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʛʥʦʟʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥ-

ʥʳʭ ʤʝʪʦʜʦʚ.  

ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳ-

ʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ [1]: ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʛʨʘʬʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʤʝʪʘ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(ʈʠʩʫʥʦʢ 1). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʵʢʩ-

ʪʨʘʧʦʣʷʮʠʷ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ (ʨʝ-

ʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʧʦʣʠʥʦʤʳ ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜ-

ʢʦʚ, ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ), ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʚʳʙʨʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʠ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʩ 

ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ. ʂ ʧʨʠʤʝʨʫ, 

ʚ ʨʘʙʦʪʝ ʆ.ɹ. ʄʘʪʚʝʝʚʦʡ ʠ ɽ.ʇ. ɻʫʩʝʚʦʡ [2] ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʨʳ-

ʥʦʢ ʪʨʫʜʘ ʆʨʝʥʙʫʨʛʘ. ɺ ʨʘʙʦʪʝ ɸ.ɸ. ɽʨʝʤʠʥʘ [3] 

ʜʣʷ ʨʘʩʯʝʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʤʝʥʝʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʢʨʠʚʘʷ. ɸ.ʅ. ɸʣʝʢ-

ʩʘʥʜʨʦʚ ʠ ʖ.ʈ. ɸʨʭʠʧʦʚ ʤʦʜʝʣʠʨʫʶʪ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʤʦʜʝʣʠ. ɺ ʨʘʙʦʪʝ 

[4] ʆ.ɺ. ʊʘʨʘʩʦʚʘ ʧʦʩʪʨʦʠʣʘ ʧʨʦʛʥʦʟ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʥʦʤʘ 

ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ.  

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʩʪʦʪʘ, ʫʜʦʙ-

ʩʪʚʦ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʨʠ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝ-

ʤʳʭ ʧʨʦʛʥʦʟʦʚ. ʅʝʜʦʩʪʘʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʜʦʧʫʱʝʥʠʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʢʦʪʦ-

ʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʩ ʢʘ-

ʯʝʩʪʚʦʤ ʩʦʙʠʨʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚʣʝʯʝʪ ʩʥʠ-

ʞʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ.  
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ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ  

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

 

ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʠ ʜʝ-

ʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ.  

ʂ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʤʦʜʝʣʴ ʘʥʛʣʠʡʩʢʦʛʦ 

ʫʯʝʥʦʛʦ ʊ. ʄʘʣʴʪʫʩʘ [5]. ɺ ʝʛʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ 

ʥʝʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ ʥʘʩʝʣʝʥʠʝ ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠ-

ʘʣʴʥʳʡ ʨʦʩʪ. ʂ ʧʨʦʩʪʳʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʤʦʜʝ-

ʣʷʤ ʨʦʩʪʘ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʤʦʜʝʣʠ 

ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ [1]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ 

ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʜʘʝʪ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʥʘ ʢʦʨʦʪʢʠʡ 

ʧʝʨʠʦʜ.  

ʄʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʨʦʞʜʘʝʤʦʩʪʴ ʨʘʚʥʘ ʩʤʝʨʪ-

ʥʦʩʪʠ, ʥʘʟʳʚʘʶʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʦʜʝʣʴʶ [1]. ɺ ʪʘ-

ʢʦʡ ʤʦʜʝʣʠ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʱʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʳʭ ʛʨʫʧʧʘʭ. 

ɼʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʴʶ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ 

ʩʪʘʙʠʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʜʠʩʢʨʝʪ-

ʥʳʝ ʝʝ ʘʥʘʣʦʛʠ) [1, 6]. ʊʘʢʘʷ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʚʦ ʚʨʝʤʝʥʠ ʚʦʟʨʘʩʪʥʳʤʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʷʤʠ ʨʦʞʜʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʥʘʩʝʣʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʥʘʩʝʣʝʥʠʝ ï ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʩʪʘʙʠʣʴʥʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ. ɽʱʝ ʦʜʥʦʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʛʠʧʝʨʙʦ-

ʣʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [7].  

ʈʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ ʆ.ɺ. ʉʪʘʨʦʚʝʨʦʚ ʚ ʨʘʙʦʪʝ 

[8] ʨʘʩʩʤʘʪʨʠʚʘʣ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʚʠʜʝ 

ʤʘʨʢʦʚʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʝ ʮʝʧʝʡ ʄʘʨʢʦʚʘ. ʄʦ-

ʜʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʚʠʜʝ 

ʤʘʨʢʦʚʩʢʠʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʳ ʠʤ ʚ ʜʠʩʢʨʝʪʥʦʤ 

ʠ ʥʝʧʨʝʨʳʚʥʦʤ ʚʠʜʝ. 

ɺ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʢ ʚʝʪʚʷʱʠʡʩʷ ʧʨʦʮʝʩʩ, ʚ 

ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʢʘʢ ʧʨʦʮʝʩʩ ʛʠʙʝʣʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ 

[9, 10]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʠ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜ ʧʝʨʝʜʚʠʞʢʠ ʚʦʟʨʘʩʪʦʚ [1, 

11]. ʄʝʪʦʜ ʢʦʤʧʦʥʝʥʪ ʠʣʠ ʤʝʪʦʜ ʧʝʨʝʜʚʠʞʢʠ ʨʘʟ-

ʨʘʙʦʪʘʥ ʇ. ʂ. ʋʵʣʧʪʦʥʦʤ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʟʘ ʦʩʥʦʚʫ 

ʧʨʠʥʠʤʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʘʤ 

ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʜʚʠʛʘʶʪ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʘʙʣʠʮ ʩʤʝʨʪʥʦʩʪʠ.  
ɺ ʈʦʩʩʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʩʯʝʪʘʤʠ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʝʪʦʜʦʤ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʝʜʚʠʞʢʠ 
ʟʘʥʠʤʘʣʠʩʴ ʉ. ɻ. ʉʪʨʫʤʠʣʠʥ, ɸ. ʗ. ɹʦʷʨʩʢʠʡ, ʇ. ʇ. 
ʐʫʰʝʨʠʥ, ʄ. ʉ. ɹʝʜʥʳʡ [1, 12, 13]. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʄʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ɸʧʧʨʦʢʩʠʤʘʮʠʷ 

ʇʨʦʩʪʘʷ 

ʨʝʛʨʝʩʩʠʷ 

ɻʨʘʬʠʯʝ-

ʩʢʘʷ ʵʢʩ-

ʪʨʘʧʦʣʷ-

ʮʠʷ 

ʉ ʧʦʤʦʱʴʶ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʦʡ ʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩʠʡ 

ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

(ʧʦʣʠʥʦʤʳ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʨʷʜʢʦʚ, ʧʦʢʘ-

ʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ)  

ɼʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʳʝ ʤʦʜʝʣʠ 

ʉʪʦʭʘʩʪʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ 

ʅʝʧʨʝʨʳʚʥʳʝ  

ʤʦʜʝʣʠ: 

- ʤʦʜʝʣʴ ʄʘʣʴʪʫʩʘ, - 

ʤʦʜʝʣʴ ʌʠʙʦʥʘʯʯʠ, 

- ʤʦʜʝʣʴ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʛʦ ʨʦʩʪʘ 

- ʤʦʜʝʣʴ ʛʠʧʝʨʙʦʣʠ-

ʯʝʩʢʦʛʦ ʨʦʩʪʘ,  

- ʤʦʜʝʣʴ ʣʠʥʝʡʥʦʛʦ 

ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴ-

ʥʦʛʦ ʨʦʩʪʘ,   

- ʤʦʜʝʣʴ ʩʪʘʙʠʣʴ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ,  

- ʤʦʜʝʣʴ ʩʪʘʮʠʦʥʘʨ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

 

ɼʠʩʢʨʝʪʥʳʝ ʤʦʜʝʣʠ:  

- ʤʦʜʝʣʴ ʩʪʘʙʠʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ,  

- ʤʦʜʝʣʴ ʩʪʘʮʠʦʥʘʨ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

- ʤʝʪʦʜ ʧʝʨʝʜʚʠʞʢʠ 

ʚʦʟʨʘʩʪʦʚ. 

ʅʝʧʨʝʨʳʚʥʳʝ 

ʤʦʜʝʣʠ: 

- ʤʥʦʛʦʤʝʨʥʳʝ 

ʄʘʨʢʦʚʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ, 

- ʮʝʧʠ ʄʘʨʢʦʚʘ. 

- ʩʠʩʪʝʤʳ ʤʘʩʩʦ-

ʚʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ. 

 

ɼʠʩʢʨʝʪʥʳʝ ʤʦ-

ʜʝʣʠ:  

- ʮʝʧʠ ʄʘʨʢʦʚʘ,  

- ʚʝʪʚʷʱʠʝʩʷ 

ʧʨʦʮʝʩʩʳ. 

ʉʪʦʭʘʩʪʠʯʝʩʢʠʡ 

ʚʘʨʠʘʥʪ ʤʝʪʦʜʘ 

ʧʝʨʝʜʚʠʞʢʠ ʧʦ 

ʚʦʟʨʘʩʪʘʤ 

ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʡ 
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ʤʝʪʦʜ ʧʝʨʝʜʚʠʞʢʠ ʚʦʟʨʘʩʪʦʚ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʥʝ ʫʯʠ-
ʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʂʨʦʤʝ ʪʦʛʦ, 
ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞ-
ʥʦʩʪʴ ʨʘʩʯʝʪʘ ʫʨʦʚʥʷ ʨʦʞʜʘʝʤʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʠ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧ.  
ɺ ʨʘʙʦʪʘʭ ʄ.ɻ. ʅʦʩʦʚʦʡ [14, 15] ʧʨʠʤʝʥʝʥʳ 

ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʠ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ. ɸʚʪʦʨʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝ-
ʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʧʦʩʪʨʦʝʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 
ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʚʨʝʤʝʥʠ [16, 17].  
ʇʦʜʚʝʜʷ ʠʪʦʛ, ʟʘʤʝʪʠʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʤʥʦʞʝʩʪʚʘ ʤʦʜʝʣʝʡ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʳ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ (ʜʠʩʢʨʝʪ-
ʥʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ) ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʜʠʩʢʨʝʪʥʳʝ, 
ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʥʝʧʨʝʨʳʚʥʳʝ. 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʝʨʝʜ ʜʝ-
ʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʦʥʠ ʫʯʠʪʳʚʘʶʪ ʦʪʢʣʦʥʝʥʠʝ ʯʘʩʪʦʪ ʜʝʤʦʛʨʘʬʠ-
ʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʦʪ ʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠ-
ʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʦʙʨʘʙʦʪ-
ʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ ʝʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʢʨʦʤʝ ʠʩʭʦʜʥʳʭ 
ʜʘʥʥʳʭ ʠ ʩʪʨʦʛʠʝ ʘʣʛʦʨʠʪʤʳ, ʪʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ, ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ ʦʧʝʨʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩʦ ʟʥʘʥʠʷʤʠ ʩʧʝʮʠ-
ʘʣʠʩʪʦʚ. 
ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʩʣʝʜʥʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʚ ʤʝʪʦʜʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝ-
ʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥ-
ʥʳʭ ʩʝʪʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʠʟʚʝʩʪʥʦ ʦʙ 
ʫʩʧʝʰʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ 
ʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝ-
ʥʠʷʭ ʩʪʘʪʠʩʪʠʢʠ [18, 19]. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥ-
ʥʳʝ ʩʝʪʠ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ 
ʥʘʩʝʣʝʥʠʝ, ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠ ʩʧʦ-
ʩʦʙʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʥʝʡʨʦʥ. ʂ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʥʝʡʨʦʥʥʳʭ 
ʩʝʪʝʡ ʦʪʥʦʩʠʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʩʚʦʡʩʪʚʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ, 
ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʩʝʪʠ 
ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʪʠ 
ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦ-
ʛʥʦʟʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘ-
ʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʤʦ-
ʜʝʣʠ ʚ ʚʠʜʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʙʦʣʝʝ 
ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʛʥʦʟʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢ-
ʪʦʤ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʃʠʪʝʨʘʪʫʨʘ 
1. ɺʘʣʝʥʪʝʡ ɼ. ʀ. ʆʩʥʦʚʳ ʜʝʤʦʛʨʘʬʠʠ / ɼ. ʀ. 

ɺʘʣʝʥʪʝʡ, ɸ. ʗ. ʂʚʘʰʘ. ï ʄ.: ʄʳʩʣʴ, 1989. ï 286 ʩ. 
2. ʄʘʪʚʝʝʚʘ ʆ.ɹ., ɻʫʩʝʚʘ ɽ.ʇ. ʇʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʠ ʥʘʩʝ-

ʣʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ) // ʀʟʚʝ-
ʩʪʠʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2014. ï ˉ 1. ï C. 191-194. 
3. ɽʨʝʤʠʥ ɸ.ɸ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ // ʀʟ-
ʚʝʩʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ï 2008. ï ˉ 3. ï C. 39-44. 
4. ʊʘʨʘʩʦʚʘ ʆ.ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʨʠʤʝʥʝʥʠʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟ-
ʚʠʪʠʷ. ï2015. ï ˉ 24. ï ʉ. 186-188. 
5. ʄʘʣʴʪʫʩ ʊ. ʈ. ʆʧʳʪ ʦ ʟʘʢʦʥʝ ʥʘʨʦʜʦʥʘʩʝʣʝ-

ʥʠʷ: ʧʝʨ. ʩ ʘʥʛʣ. / ʊ. ʈ. ʄʘʣʴʪʫʩ. ï ʇʝʪʨʦʟʘʚʦʜʩʢ: 
ʇʝʪʨʦʢʦʤ, 1993. ï 139 ʩ. 
6. ɻʨʠʰʘʛʠʥ ɺ. ɸ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. / ɺ. ɸ. 
ɻʨʠʰʘʛʠʥ, ʅ. ʈ. ʉʪʨʦʥʛʠʥʘ. ï ʅ. ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ 
ʅʠʞʝʛʦʨʦʜ. ʛʦʩ. ʫʥ-ʪʘ, 2002. ï 49ʩ. 
7. ʂʘʧʠʮʘ ʉ. ʇ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʦʩʪʘ 

ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʤʠʨʘ // ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʝ. ï 1992. ï ˉ 6. ï ʉ. 65ï79. 
8. ʉʪʘʨʦʚʝʨʦʚ ʆ. ɺ. ɸʟʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʤʦ-

ʛʨʘʬʠʠ / ʆ. ɺ. ʉʪʘʨʦʚʝʨʦʚ. ï ʄ.: ʅʘʫʢʘ, 1997. ï 
158ʩ. 

9. Pollard J. Continuousïtime and discreteïtime 
models of population growth // Journal of the Royal 
Statistical Society. ï 1969. ï Vol. 132, ˉ 1. ï P. 80-88. 

10. Goodman L. Stochastic models for the popu-
lation growth of the sexes growth // Biometrika. ï 1968. 
ï Vol. 55, ˉ 3. ï P. 469-487. 

11. Whelpton P. K. An empirical method of calcu-
lating future population // Journal of the American Sta-
tistical Association. ï 1936. ï Vol. 31, ˉ 195. ï P. 457-
473. 
12. ɹʦʷʨʩʢʠʡ ɸ. ʗ. ʆʩʥʦʚʳ ʜʝʤʦʛʨʘʬʠʠ / ɸ. ʗ. 

ɹʦʷʨʩʢʠʡ, ɼ. ʀ. ɺʘʣʝʥʪʝʡ, ɸ. ʗ. ʂʚʘʰʘ; ʧʦʜ ʨʝʜ. ɸ. 
ʗ. ɹʦʷʨʩʢʦʛʦ. ï ʄ.: ʉʪʘʪʠʩʪʠʢʘ, 1980. ï 295 ʩ. 
13. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: ʩʙ. ʩʪʘʪʝʡ / ʧʦʜ 

ʨʝʜ. ɽ. ʄ. ɸʥʜʨʝʝʚʘ, ɸ. ɻ. ɺʦʣʢʦʚʘ. ï ʄ.: ʉʪʘʪʠ-
ʩʪʠʢʘ, 1977. ï 182 ʩ. 

14. Nosova M.G. Research of a three-phase auton-
omous queuing system with a Markov Modulated Pois-
son process // Information Technologies and Mathe-
matical Modeling (ITMM-2018): Proceedings of 17th 
International Conference named after A. F. Terpugov, 
September 10-15, 2018, Tomsk, Russia. ï Tomsk: 
NTL, 2018. ï P. 33ï38. 

15. Nosova M. G. A mathematical model of pop-
ulation growth as a queuing system, 

arXiv preprint arXiv:2005.10518, 21 May 2020. 
16. ʅʦʩʦʚʘ ʄ.ɻ. ɸʚʪʦʥʦʤʥʘʷ ʥʝʤʘʨʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ 
ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʜʘʯʘʭ 
ʜʝʤʦʛʨʘʬʠʠ: ʜʠʩ. é ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ. ï ʊʦʤʩʢ, 
2010. ï 204 ʩ. 
17. ʅʘʟʘʨʦʚ ɸ.ɸ., ʅʦʩʦʚʘ ʄ.ɻ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫ-
ʘʮʠʠ ʠ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ // ɼʦʢʣʘʜʳ ʊʦʤʩʢʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. ï 2009. ï ʊ. 2 (20). ï ʉ. 100ï105. 
18. ʌʘʫʩʪʦʚʘ ʂ.ʀ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ: ʧʨʠʤʝʥʝ-

ʥʠʝ ʩʝʛʦʜʥʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ // ʊʝʨʨʠʪʦʨʠʷ 
ʥʘʫʢʠ. ï 2017. ï ˉ4. ï ʉ. 83-87. 
19. ɸʙʨʘʛʠʥ ɸ.ɺ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ // ʇʨʦʙʣʝʤʳ ʅʘʫʢʠ. ï 
2015. ï ˉ12 (42). ï ʉ. 12-15. 

  



ζColloquium - journal η # 15(102), 2021 / MEDICAL  SCIENCES 27 

MEDICAL SCIENCES 
ʋɼʂ 616-089.5+616.08:616.314.17-008.1+599.323.4 

ɸʥʠʩʠʤʦʚ ʄ.ɺ., 

ʢ. ʤʝʜ. ʥ. 

ɸʥʠʩʠʤʦʚʘ ʃ.ɺ., 

ʢ. ʤʝʜ. ʥ. 

ʄʘʢʘʨʝʥʢʦ ʆ. ɸ. 

ʜ. ʙʠʦʣ. ʥ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʀʥʩʪʠʪʫʪ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴ-

ʥʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʋʢʨʘʠʥʳè 

 

ʀɿʋʏɽʅʀɽ ʉɺʆʁʉʊɺ ʄɽʉʊʅʆɸʅɽʉʊɽɿʀʈʋʖʑɽʁ ʀʅʒɽʂʎʀʆʅʅʆʁ ɻɽʃɽʇʆɼʆɹʅʆʁ 

ɺʆɼʅʆʁ ʂʆʄʇʆɿʀʎʀʀ ʅɸ ʆʉʅʆɺɽ ɻʀɸʃʋʈʆʅɸʊɸ ʅɸʊʈʀʗ ʇʈʀ 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʄ ʇɸʈʆɼʆʅʊʀʊɽ ʋ ʂʈʓʉ  

 

Anisimov M.V., 

Ph.D. 

Anisimova L.V., 

Ph.D. 

Makarenko O. A. 

Doctor of Biology 

State Establishment çThe Institute of Stomatology and Maxillo-Facial Surgery  

National Academy of Medical Science of Ukraineè 

 

STUDY OF THE PROPERTIES OF A LOCALLY ANESTHETIC INJECTABLE GEL -LIKE WATER 
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RATS 

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 27 ʢʨʳʩʘʭ-ʩʘʤʮʘʭ 1,5-2ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʣʠʥʠʠ ɺʠʩʪʘʨ 

ʩʪʘʜʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʤʦʜʝʣʴ ʧʘʨʦʜʦʥʪʠʪʘ ʚʚʝʜʝʥʠʝʤ ʧʝʣʝʥʪʘʥʘ per os ʠ ʟʘʤʝʥʦʡ ʧʠʪʴʝ-

ʚʦʡ ʚʦʜʳ 2% ʨʘʩʪʚʦʨʦʤ ʢʦʤʧʣʝʢʩʦʥʘ ʵʪʠʣʝʥʜʠʘʤʠʥ-ʪʝʪʨʘʘʮʝʪʘʪʘ ad libitum. 7 ʢʨʳʩ ʩʣʫʞʠʣʠ çʠʥʪʘʢʪ-

ʥʳʤè ʢʦʥʪʨʦʣʝʤ, ʝʱʝ 7 ʢʨʳʩ ʩ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʦʩʪʘʚʠʣʠ çʢʦʥʪʨʦʣʴʥʫʶè ʛʨʫʧʧʫ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʜʝʩʥʫ 0,9 

% ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ. ɺ çʦʩʥʦʚʥʦʡè ʛʨʫʧʧʝ ʚ ʜʝʩʥʫ ʢʨʳʩ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,02 ʚʚʦʜʠʣʠ ʛʝʣʝʧʦʜʦʙʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ ʘʥʝʩʪʝʪʠʢʘ ʣʠʜʦʢʘʠʥ, ʘ ʚ ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè ï ʘʥʝʩʪʝʪʠʢ çɸʨʪʠʬʨʠʥ-ɿʜʦʨʦʚʴʝè. ʀʥʬʠʣʴ-

ʪʨʘʮʠʦʥʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʜʝʩʥʫ ʘʥʝʩʪʝʟʠʨʫʶʱʝʡ ʛʝʣʝʧʦʜʦʙʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʚ ʦʪ-

ʣʠʯʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ, ʧʨʦʷʚʠʣʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʪʢʘʥʷʭ ʧʘʨʦ-

ʜʦʥʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʝʨʝʢʠʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘʢʪʠʚʘʮʠʠ 

ʬʝʨʤʝʥʪʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ, ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ (SH-ʛʨʫʧʧ) ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʜʠ-

ʩʫʣʴʬʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (SS-ʛʨʫʧʧ) ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪ-

ʨʦʩʪʢʘ. ʇʨʠ ʵʪʦʤ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʣʘʩʴ ʣʦʢʘʣʴʥʦ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʢʘʟʳʚʘʣʘ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ.  

Abstract. 

In an experimental study on 27 male rats of 1.5-2 months of age, the Wistar line of herd breeding reproduced 

a model of periodontitis by introducing pelentan per os and replacing drinking water with a 2 % solution of the 

ethylenediamine-tetraacetate complex ad libitum. 7 rats served as an "intact" control, another 7 rats with perio-

dontitis formed a "control" group with the introduction of 0.9 % sodium chloride solution into the gum. In the" 

main "group, a gel ï like composition of the anesthetic lidocaine was injected into the gums of rats in an amount 

of 0.02, and in the" comparison "group, the anesthetic"Artifrin-Zdorovye" was injected. Infiltration administration 

of an anesthetic gel-like composition with hyaluronic acid into the gum, in contrast to the traditional local anes-

thetic, showed antioxidant properties in the periodontal tissues of experimental animals and led to a decrease in 

the level of peroxide products, activation of enzymes of the physiological antioxidant system, a decrease in the 

content of lipid peroxidation products, as well as an increase in the content of sulfhydryl (SH-groups) and a de-

crease in the level of disulfide compounds (SS-groups) in the oral mucosa and bone tissue the alveolar process. 

At the same time, the activity of the enzymes was mostly changed locally, and practically did not have a 

systemic effect. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʳʡ ʘʥʝʩʪʝʪʠʢ, ʛʠʘʣʫʨʦʥʘʪ ʥʘʪʨʠʷ, ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ, ʧʘʨʦʜʦʥ-

ʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʬʝʨʤʝʥʪʳ, ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʝ ʛʨʫʧʧʳ ʙʝʣʢʦʚ, ʢʨʳʩʳ. 

Keywords: local anesthetic, sodium hyaluronate, lipid peroxidation, periodontal protective properties, anti-

oxidant enzymes, sulfhydryl groups of proteins, rats. 



28 MEDICAL  SCIENCES / ζColloquium - journal η # 15(102), 2021  

ʄʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦ-

ʛʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʘ-

ʥʠʧʫʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ɺʳʩʦʢʘʷ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘ-

ʨʦʜʦʥʪʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʜʠʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʦ ʜʘʥ-

ʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ [1], ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʠʪʫʘʮʠʶ, ʢʦ-

ʛʜʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ, 

ʠʤʝʶʪ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʜʠʘʛʥʦʟ çʛʠʥʛʠʚʠʪè ʠʣʠ 

çʧʘʨʦʜʦʥʪʠʪè. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʝʩʪʝ-

ʪʠʢʦʚ ʠʤʝʶʪ ʨʅ=3-3,5 ʠ ʩʦʜʝʨʞʘʪ ʘʜʨʝʥʘʣʠʥ [2]. 

ʇʦʵʪʦʤʫ ʧʨʠ ʝʛʦ ʚʚʝʜʝʥʠʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʚ ʧʘʨʦʜʦʥʪʝ ʤʦʞʝʪ ʫʩʫʛʫʙʠʪʴʩʷ, ʟʘ ʩʯʝʪ ʤʠʢʨʦ-

ʪʨʘʚʤʳ ʦʪ ʠʥʲʝʢʮʠʠ, ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʘʥʝʩʪʝʪʠʢʘ ʠ ʫʩʠʣʝʥʠʷ ʟʘʢʠʩʣʝʥʠʷ ʚ ʪʢʘʥʷʭ [3]. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʧʫʙʣʠʢʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ, ʩʚʦʡ-

ʩʪʚʘ ʢʦʪʦʨʦʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ 

ʜʝʩʥʳ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ. ʉʪʘʙʠʣʠ-

ʟʠʨʫʷ ʤʝʞʢʣʝʪʦʯʥʦʝ ʚʝʱʝʩʪʚʦ, ʦʥʘ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʠʨʫʩʦʚ, ʪʦʢʩʠ-

ʥʦʚ, ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʚʨʝʞʜʝʥ-

ʥʦʡ ʪʢʘʥʠ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʪʠʚʦ-

ʦʪʝʯʥʳʡ ʵʬʬʝʢʪ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʦ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʢʦʤʧʦʟʠʮʠʷ 

ʤʝʩʪʥʦʦʘʥʝʩʪʝʟʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʙʝʟ ʚʘʟʦʢʦ-

ʥʩʪʨʠʢʪʦʨʦʚ ʠ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʝʣʝʧʦ-

ʜʦʙʥʳʤ ʘʛʝʥʪʦʤ ï ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʢʨʦʤʝ 

ʦʩʥʦʚʥʦʛʦ ʘʥʝʩʪʝʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʤʦʞʝʪ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʚ 

ʧʘʨʦʜʦʥʪʝ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ 

ʧʘʨʦʜʦʥʪʦʧʨʦʪʝʢʪʦʨʥʳʭ ʵʬʬʝʢʪʦʚ ʠʥʲʝʢʮʠʦʥʥʦʡ 

ʛʝʣʝʧʦʜʦʙʥʦʡ ʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʥʘ ʦʩʥʦʚʝ 

ʛʠʘʣʫʨʦʥʘʪʘ ʥʘʪʨʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʲʝʢ-

ʮʠʦʥʥʘʷ ʛʝʣʝʧʦʜʦʙʥʘʷ ʚʦʜʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩʦʜʝʨʞʠʪ: ʛʠʘʣʫʨʦʥʘʪ 

ʥʘʪʨʠʷ (ʧʨʝʧʘʨʘʪ HYARAL  PLUS, ʩʝʨʪʠʬʠʢʘʪ ʛʦʩ-

ʨʝʛʠʩʪʨʘʮʠʠ 711/12-300200000) ï 0,018 ʛ; ʘʥʝʩʪʝʪʠʢ 

ʃʠʜʦʢʘʠʥ 2 %ï 0,04 ʛ; ʚʦʜʘ ʜʣʷ ʠʥʲʝʢʮʠʡ ï ʜʦ 1 ʤʣ. 

ɺʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ ʧʨʠ 20ÁC - ʤʇʘĿʩ, ʨʅ=5 [5]. 

ɺ ʦʧʳʪ ʙʳʣʠ ʚʟʷʪʳ 34 ʢʨʳʩʳ-ʩʘʤʮʘ 1,5-2ʭ ʤʝ-

ʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʣʠʥʠʠ ɺʠʩʪʘʨ ʩʪʘʜʥʦʛʦ ʨʘʟʚʝʜʝ-

ʥʠʷ. ʀʥʪʘʢʪʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 7 ʦʩʦʙʝʡ. ɺ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 27 ʢʨʳʩ ʙʳʣʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʘʨʦʜʦʥʪʠʪʘ ʧʝʨʦʨʘʣʴ-

ʥʳʤ ʚʚʝʜʝʥʠʝʤ ʘʥʪʘʛʦʥʠʩʪʘ ʚʤʪʘʤʠʥʘ ʂ ʧʝʣʝʥʪʘʥʘ 

(ʃʝʭʠʚʘ,ʏʝʭʠʷ, 10ʤʛ/ʢʛ) ʠ ʟʘʤʝʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

2% ʨʘʩʪʚʦʨʦʤ ʢʦʤʧʣʝʢʩʦʥʘ ʵʪʠʣʝʥʜʠʘʤʠʥ-ʪʝʪʨʘ-

ʘʮʝʪʘʪ (ʕɼʊɸ) ad libitum. ɼʣʠʪʝʣʴʥʦʩʪʴ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ ʩʦʩʪʘʚʠʣʘ 30 ʜʥʝʡ. ʇʦʩʣʝ ʯʝʛʦ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ: 7 ʢʨʳʩ ʩ ʧʘʨʦʜʦʥʪʠ-

ʪʦʤ ʩʦʩʪʘʚʠʣʠ çʢʦʥʪʨʦʣʴʥʫʶè ʛʨʫʧʧʫ ʩ ʚʚʝʜʝʥʠʝʤ 

ʚ ʜʝʩʥʫ 0,9 % ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʠ ʧʦ 10 ʞʠ-

ʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʠ çʦʩʥʦʚʥʫʶè ʛʨʫʧʧʫ ʠ ʛʨʫʧʧʫ 

çʩʨʘʚʥʝʥʠʷè. ɺ çʦʩʥʦʚʥʦʡè ʛʨʫʧʧʝ ʚ ʤʷʛʢʠʝ ʪʢʘʥʠ 

ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʢʨʳʩ ʠʥʩʫʣʠʥʦʚʳʤ ʰʧʨʠʮʦʤ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 0,02 ʤʣ, ʩ ʠʥʪʝʨʚʘʣʦʤ 2 ʜʥʷ, ʜʚʘʞʜʳ 

ʚʚʦʜʠʣʠ ʛʝʣʝʧʦʜʦʙʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʘʥʝʩʪʝʪʠʢʘ, ʚ 

ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ ʚʚʦʜʠʣʩʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʝʩʪʝʪʠʢ çɸʨʪʠʬʨʠʥ-ɿʜʦʨʦ-

ʚʴʝè. ʂʨʳʩ ʟʘʙʠʚʘʣʠ ʯʝʨʝʟ 10 ʩʫʪʦʢ ʪʦʪʘʣʴʥʳʤ ʢʨʦ-

ʚʦʧʫʩʢʘʥʠʝʤ ʠʟ ʩʦʩʫʜʦʚ ʩʝʨʜʮʘ ʧʦʜ ʪʠʦʧʝʥʪʘʣʦʚʳʤ 

ʥʘʨʢʦʟʦʤ (40 ʤʛ/ʢʛ ʤʘʩʩʳ ʢʨʳʩ). ɺʩʝ ʦʧʳʪʳ ʥʘ ʞʠ-

ʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʥʚʝʥ-

ʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʙʲʝʢʪʘʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʳʚʦʨʦʪʢʘ 

ʢʨʦʚʠ, ʧʝʯʝʥʴ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ ʨʪʘ 

(ʉʆʇʈ) ʠ ʢʦʩʪʴ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ. ʋʨʦʚʝʥʴ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʦʮʝʥʠʚʘʣʠ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʝʡ (ɸɻʇ) [6] ʩʫʤ-

ʤʘʨʥʦʡ ʬʨʘʢʮʠʠ ʣʠʧʦʧʨʦʪʝʠʜʦʚ; ʜʠʝʥʦʚʳʭ ʢʦʥʲ-

ʶʛʘʥʦʚ (ɼʂ) [7], ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʠʛʠʜʘ (ʄɼɸ) 

[8]. ʉʦʩʪʦʷʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʩʠʩʪʝʤʳ (ʌɸʉ) ʦʮʝʥʠʚʘʣʠ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘ-

ʣʘʟʳ[6], ʛʣʫʪʘʪʠʦʥ-ʨʝʜʫʢʪʘʟʳ (ɻʈ) [9] ʠ ʛʣʫʪʘʪʠʦʥ-

ʧʝʨʦʢʩʠʜʘʟʳ (ɻʇʆ) [10], ʘ ʪʘʢʞʝ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʡ ʩʠʩʪʝʤʳ [11].  

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙ-

ʨʘʙʘʪʳʚʘʣʠ ʦʙʱʝʧʨʠʪʥʷʪʳʤ ʤʝʪʦʜʦʤ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ t-ʢʨʠʪʝʨʠʝʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʉʪʴ-

ʶʜʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʈʘʥʝʝ ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʣʝʥʪʘʥʘ ʠ ʕɼʊɸ ʙʳʣʠ ʩʤʦʜʝʣʠʨʦ-

ʚʘʥʳ ʧʨʦʷʚʣʝʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ ʫ ʢʨʳʩ, ʢʦʪʦʨʳʝ ʚʳ-

ʨʘʟʠʣʠʩʴ ʚ ʫʩʠʣʝʥʠʠ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʠ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ 

ʢʨʳʩ [12]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʘʢʪʠʚʘʮʠʶ ʇʆʃ: ʧʦ ʫʚʝʣʠʯʝʥʠʶ ɸɻʇ 

ʥʘ 39,3 % ʠ ʫʨʦʚʥʷ ʄɼɸ ï ʥʘ 38,4 % ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ; ʩʦʜʝʨʞʘʥʠʷ ɼʂ ʥʘ 47,8 % ʠ ʄɼɸ ʥʘ 12,3% ʚ 

ʧʝʯʝʥʠ; ʄɼɸ ʥʘ 59,3% ʚ ʉʆʇʈ ʧʦʣʦʩʪʠ ʨʪʘ; ɼʂ ʥʘ 

53,8 % ʠ ʄɼɸ ʥʘ 48,2 % ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʦʪʨʦʩʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ. 

1). 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʚʝʜʝʥʠʷ ʛʝʣʝʧʦʜʦʙʥʦʡ ʢʦʤʧʦ-

ʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʧʨʦ-

ʜʫʢʪʳ ʇʆʃ ʩʥʠʞʘʣʠʩʴ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ ʢʨʳʩ çʦʩʥʦʚʥʦʡè 

ʛʨʫʧʧʳ (ʪʘʙʣ.1). ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʵʪʦʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʫʤʝʥʴ-

ʰʘʣʦʩʴ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʜʦʩʪʦʚʝʨʥʦ: ʥʘ 16 % 

(ʨ<0,001), ʩʦʜʝʨʞʘʥʠʝ ʄɼɸ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 9 % 

(ʨ<0,005). ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ 

çʦʩʥʦʚʥʦʡè ʛʨʫʧʧʳ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʢʠʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʫʤʝʥʴʰʘʣʦʩʴ ʚ 1,5 ʨʘʟʘ (ʨ=0,011) ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʩʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʪʘʢʪ-

ʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ɺ ʧʝʯʝʥʠ ʠ ʢʦʩʪʠ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʦʪʨʦʩʪʢʘ ʢʨʳʩ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʆʃ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʝʩʪʝʟʠʨʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʛʠʘ-

ʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʣʦʩʴ. ɺ 

ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè ʧʦʢʘʟʘʪʝʣʠ ʇʆʃ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʠ ʦʪ çʢʦʥʪʨʦʣʴʥʦʡè ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʠ ʦʪ çʦʩʥʦʚʥʦʡè, ʚ ʩʪʦʨʦʥʫ ʠʭ ʫʚʝʣʠʯʝʥʠʷ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʠ ʚ ʉʆʇʈ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʆʃ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ (ʄÑm;ʨ) 

ʇʦʢʘʟʘʪʝʣʠ 
 ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʀʥʪʘʢʪʥʘʷ (n=7) ʂʦʥʪʨʦʣʴʥʘʷ (n=7) ʉʨʘʚʥʝʥʠʷ (n=10) ʆʩʥʦʚʥʘʷ (n=10) 

 ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

ɸɻʇ (ʝʜ.ʵʢʩʪ./ʤʣ) 1,45Ñ0,04 2,02Ñ0,03 z
2,18Ñ0,04 z

ʨ <0,001 

1,71Ñ0,02 z

ʨ<0,001 

ʄɼɸ(ʤʢʤʦʣʴ/ʣ) 14,76Ñ0,55 19,40Ñ0,26 z 20,37Ñ0,32 z
17,66Ñ0,24 

ʨ<0,005 

 ʧʝʯʝʥʴ 

ɼʂ(ʝʜ.ʵʢʩʪ./ʛ) 0,23Ñ0,05 0,34Ñ0,044 z 0,38Ñ0,08 z 0,33Ñ0,09 z

ʄɼɸ(ʤʢʤʦʣʴ/ʛ) 48,7Ñ5,65 54,7Ñ6,93 55,6Ñ7,51 52,5Ñ6,87 

 ʉʆʇʈ 

ʄɼɸ(ʤʢʤʦʣʴ/ʛ) 40,3Ñ5,23 64,2Ñ5,20 z
71,7Ñ6,32 z

ʨ<0,005 

42,8Ñ4,34 

ʨ=0,011 

 ʢʦʩʪʴ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ 

ɼʂ(ʝʜ.ʵʢʩʪ./ʛ) 0,13Ñ0,043 0,20Ñ0,027 z 0,28Ñ0,076 z 0,18Ñ0,031 z

ʄɼɸ(ʤʢʤʦʣʴ/ʛ) 8,30Ñ1,37 12,3Ñ1,30 z 11,9Ñ1,73 z 10,07Ñ2,65 z

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʪʘʙʣ.1-3 ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʤʦ-

ʜʝʣʴ ʧʘʨʦʜʦʥʪʠʪʘ);  zï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʘʨʦʜʦʥʪʠʪʘ ʫ ʢʨʳʩ çʢʦʥ-

ʪʨʦʣʴʥʦʡè ʛʨʫʧʧʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʛʥʝʪʝʥʠʶ ʘʢ-

ʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʊʘʢ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 34,1 % ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ, ʥʘ 14,3 % ï ʚ ʧʝʯʝʥʠ, ʥʘ 41,3 % ʚ ʉʆʇʈ ʧʦ-

ʣʦʩʪʠ ʨʪʘ ʠ ʥʘ 33,1 % ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʦʪʨʦʩʪʢʘ ʢʨʳʩ. ɸʢʪʠʚʥʦʩʪʴ ʜʨʫʛʦʛʦ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘ ʛʣʫʪʘʪʠʦʥ-ʨʝʜʫʢʪʘʟʳ ʩʥʠʟʠʣʠʩʴ 

ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʝ ʥʘ 30,4 % ʚ ʧʝʯʝʥʠ. ɺ ʉʆʇʈ ʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʨʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʧʘʨʦʜʦʥʪʠʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫ-

ʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ ʥʘ 39,9 % ʠ 60,5%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ (ʪʘʙʣ. 2). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʢʨʳʩʘʤ ʩ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʦʚ ʌɸʉ ï ʢʘʪʘʣʘʟʳ ʠ ʛʣʫʪʘʪʠʦʥ-

ʧʝʨʦʢʩʠʜʘʟʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʢʦʥʪʨʦʣʴʥʦʡè ʛʨʫʧ-

ʧʦʡ ʠ ʛʨʫʧʧʦʡ çʩʨʘʚʥʝʥʠʷè ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʘʨʦ-

ʜʦʥʪʘ ʠ ʚ ʉʆʇʈ (ʪʘʙʣ. 2) 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʳʭ ʬʝʨʤʝʥʪʦʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ (ʄÑm;ʨ) 

ʇʦʢʘʟʘʪʝʣʠ 

 ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʀʥʪʘʢʪʥʘʷ 

(n=7) 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=7) 

ʉʨʘʚʥʝʥʠʷ 

(n=10) 

ʆʩʥʦʚʥʘʷ 

(n=10) 

 ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

(ʤʢʘʪ/ʛ) 
835Ñ135 550Ñ161 z 536Ñ157 z  579Ñ139 z 

ʧʝʯʝʥʴ 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

(ʤʢʘʪ/ʛ) 
42Ñ6,43 36,0Ñ5,30 39,3Ñ6,82 38,6Ñ7,43 

ɸʢʪʠʚʥʦʩʪʴ ɻʈ (ʥʤʦʣʴ/ʩĿʛ) 0,023Ñ0,014 0,016Ñ0,008 0,024Ñ0,012 0,019Ñ0,010 

ʉʆʇʈ 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

(ʤʢʘʪ/ʛ) 
93,7Ñ11,4 55,0Ñ12,0 z

37,6Ñ14,2 z 

ʨ=0,02 

87,8Ñ10,5 

ʨ=0,06 

ɸʢʪʠʚʥʦʩʪʴ ɻʇʆ 

(ʤʤʦʣʴ/ʩĿʛ) 
15,51Ñ0,65 9,31Ñ0,47 z

6,63Ñ0,49 z

ʨ=0,07 

13,72Ñ0,36 

ʨ<0,005 

ʢʦʩʪʴ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

(ʤʢʘʪ/ʛ) 
68,8Ñ4,54 46,0Ñ4,00 z

31,6Ñ5,72 z

 ʨ < 0,005 

62,27Ñ3,8 

 ʨ=0,03 

ɸʢʪʠʚʥʦʩʪʴ ɻʇʆ 

(ʤʤʦʣʴ/ʩĿʛ) 
5,32Ñ0,67 2,10Ñ0,53 z

1,36Ñ0,67 z

ʨ<0,005 

4,63Ñ0,48 

ʨ=0,02 

 

ɸʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʧʘʨʦʜʦʥʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,2 ʨʘʟʘ (ʨ=0,02); 

ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ï ʥʘ 34 % (ʨ=0,03), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʘʥʝʩʪʝʪʠʢʘ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʠʩʴ: ʛʣʫʪʘʪʠʦʥ-

ʧʝʨʦʢʩʠʜʘʟʘ ʚ 1,5 ʨʘʟʘ; ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʥʘ 32 

%. ʉʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪ-

ʥʳʭ: ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ ʚ çʦʩʥʦʚ-

ʥʦʡè ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,4 ʨʘʟʘ, ʘ ʢʘʪʘʣʘʟʳ ï ʥʘ 

58 %. ɺ ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè, ʥʘʦʙʦʨʦʪ, ʩʥʠʟʠʣʘʩʴ: 

ʚ 1,4 ʨʘʟʘ ʠ ʥʘ 32 % ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʫʱʝʩʪʚʝʥʥʦ 
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ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʦʚ 

ʌɸʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ ʤʳ ʥʝ 

ʥʘʙʣʶʜʘʣʠ.  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʧʦ ʩʨʘʚʥʝ-

ʥʠ ʁʩ ʠʥʪʘʢʪʥʦʡ, ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ SH-ʛʨʫʧʧ: ʚ ʉʆʇʈ ʥʘ 27,2%, ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘ 18,6 % ʠ ʚ ʧʝʯʝʥʠ ʥʘ 39 

%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʜʝʨʞʘʥʠʝ SS-ʛʨʫʧʧ ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʚ ʉʆʇʈ ʧʦʣʦʩʪʠ ʨʪʘ ï ʥʘ 60 % ʠ 

ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ï ʥʘ 31,2 

%, ʘ ʚ ʧʝʯʝʥʠ ʩʥʠʟʠʣʦʩʴ ï ʥʘ 29,1 % (ʪʘʙʣ. 3). ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʢʦʤʧʦʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʦʩʴ ʩʦ-

ʜʝʨʞʘʥʠʝ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 1,4 ʨʘʟʘ 

(ʨ=0,02); ʚ ʢʦʩʪʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ï ʚ 1,2 

ʨʘʟʘ (ʨ=0,05), ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʦʪʥʦʰʝ-

ʥʠʶ SH/SS ʚ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ çʢʦʥʪʨʦʣʴʥʦʡè ʛʨʫʧʧʦʡ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚ ʪʢʘʥʷʭ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ (ʄÑm;ʨ) 

ʇʦʢʘʟʘʪʝʣʠ 
 ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʀʥʪʘʢʪʥʘʷ (n=7) ʂʦʥʪʨʦʣʴʥʘʷ (n=7) ʉʨʘʚʥʝʥʠʷ (n=10) ʆʩʥʦʚʥʘʷ (n=10) 

ʉʆʇʈ 

SH-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 5,67Ñ0,37 4,13Ñ0,32 z 4,04Ñ0,29 z
5,21Ñ0,42 z

ʨ<0,05 

SS-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 2,98Ñ0,34 4,77Ñ0,32 z
6,20Ñ0,33 z

ʨ=0,04 

3,41Ñ0,28 

ʨ=0,02 

SH/ SS 1,90 0,86 0,65 1,52 

ʢʦʩʪʴ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ 

SH-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 3,12Ñ0,34 2,54Ñ0,21 z
2,06Ñ0,22 z 

ʨ<0,05 

2,84Ñ0,21 z

ʨ<0,05 

SS-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 6,31Ñ0,62 8,28Ñ0,53 z
8,93Ñ0,52 z

 ʨ < 0,05 

6,92Ñ0,4  

ʨ=0,05 

 SH/ SS 0,49 0,31 0,23 0,41 

ʧʝʯʝʥʴ 

SH-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 2,67Ñ0,72 1,63Ñ0,53 z 1,78Ñ0,80 z 1,88Ñ0,68 z

SS-ʛʨʫʧʧʳ (ʤʤʦʣʴ/ʛ) 8,22Ñ1,53 5,83Ñ1,06 z 6,41Ñ1,20 z 6,71Ñ1,31 z

 SH/ SS 0,32 0,28 0,27 0,28 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ ʚʦʜʦʨʦʩʪʚʦʨʠ-

ʤʳʭ ʛʨʫʧʧ (SH-ʛʨʫʧʧ), ʚʳʧʦʣʥʷʶʱʠʭ, ʢʘʢ ʠʟ-

ʚʝʩʪʥʦ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʬʫʥʢʮʠʠ [13] ʚ ʉʆʇʈ ʫ 

ʢʨʳʩ çʦʩʥʦʚʥʦʡè ʛʨʫʧʧʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠ-

ʯʠʣʦʩʴ ï ʥʘ 26 %. 

ɺ ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ çʢʦʥ-

ʪʨʦʣʴʥʦʡè ʛʨʫʧʧʝ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 2-ʭ ʢʨʘʪʥʦʛʦ ʚʚʝ-

ʜʝʥʠʷ ʚ ʧʘʨʦʜʦʥʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ, ʚ ʩʣʠ-

ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ ʢʨʳʩ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (SS-ʛʨʫʧʧ) 

ʚ 1,4 ʨʘʟʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʣʦʩʴ ʩʦʦʪʥʦʰʝ-

ʥʠʶ SH/SS. ɺ ʘʣʴʚʝʦʣʷʨʥʦʤ ʦʪʨʦʩʪʢʝ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʦʭʦʞʠʝ ʪʝʥʜʝʥʮʠʠ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ: ʥʘ ʬʦʥʝ 

ʫʤʝʥʴʰʝʥʠʷ ʙʝʣʢʦʚ SH-ʛʨʫʧʧ (ʥʘ 18 %) ʠ ʧʦʚʳʰʝ-

ʥʠʷ ʩʦʝʜʠʥʝʥʠʡ SS-ʛʨʫʧʧ (ʥʘ 7 %) ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʣʦʩʴ ʠ ʩʦʦʪʥʦʰʝʥʠʷ SH/SS. ɼʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʤʘʨʢʝʨʦʚ ʚ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ, ʢʘʢ ʚ çʦʩʥʦʚʥʦʡè 

ʛʨʫʧʧʝ, ʪʘʢ ʠ ʚ ʛʨʫʧʧʝ çʩʨʘʚʥʝʥʠʷè, ʥʘʤʠ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. 

ʈʘʥʝʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʠʘʣʫ-

ʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʘʤʘ ʜʦʩʪʠʛʘʪʴ 

ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ, ʥʦ ʠ ʩʣʫʞʠʪʴ 

ʧʝʨʝʥʦʩʯʠʢʦʤ ʜʣʷ ʜʨʫʛʠʭ ʙʠʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʥʦʝ ʛʠʜʨʘʪʠʨʫʶ-

ʱʝʝ ʜʝʡʩʪʚʠʝ. ɿʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʚʨʝʤʝʥʥʦ ʚʩʪʨʘʠ-

ʚʘʷʩʴ ʚ ʦʢʨʫʞʘʶʱʠʡ ʢʣʝʪʢʠ ʤʘʪʨʠʢʩ ʠʟ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʠ ʙʝʣʢʦʚ, ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝ ʢ ʢʣʝʪʢʘʤ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʪʢʘʥʠ ʫʧʨʫʛʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʝʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ɺʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʨʦʪʝʦʛʣʠʢʘʥʘʤʠ 

ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʝʞʢʣʝʪʦʯ-

ʥʦʛʦ ʤʘʪʨʠʢʩʘ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʚʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ, ʩʧʝ-

ʮʠʬʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʚʦʜʫ ʠ ʙʝʣʢʠ ʠ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚʳʝ ʘʛʨʝʛʘʪʳ, ʛʠʘʣʫ-

ʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʶ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʪʘʢʠʭ 

ʢʘʢ: ʪʨʦʬʠʯʝʩʢʘʷ, ʙʘʨʴʝʨʥʘʷ, ʧʣʘʩʪʠʯʝʩʢʘʷ. ʌʦʨʤʠ-

ʨʫʷ ʤʝʞʢʣʝʪʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʥʘ ʦʙʣʝʛʯʘʝʪ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢ ʢʣʝʪʢʘʤ ʠ ʫʜʘʣʝ-

ʥʠʝ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ [4]. ɺʩʝ ʵʪʠ ʩʚʦʡʩʪʚʘ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ 

ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʘʨʦʜʦʥʪʦ-

ʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦ-

ʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʩʠʣʝʥʠʠ ʟʘʱʠʪʥʳʭ ʠ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʪʦʨʤʦʞʝʥʠʝ ʵʬʬʝʢʪʦʚ 

ʧʝʨʝʢʠʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʥʳʝ ʨʘʩʪʚʦʨʳ ʤʝʩʪʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ: 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ (ʩʦʜʝʨʞʘʱʠʡ ʘʜʨʝ-

ʥʘʣʠʥ, ʨʅ=3-3,5) ʠ ʛʝʣʝʧʦʜʦʙʥʘʷ ʚʦʜʥʘʷ ʢʦʤʧʦʟʠ-

ʮʠʷ ʥʘ ʦʩʥʦʚʝ ʛʠʘʣʫʨʦʥʘʪʘ ʥʘʪʨʠʷ (ʙʝʟ ʘʜʨʝʥʘʣʠʥʘ, 

ʨʅ=5) ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ.  

ʀʥʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʜʝʩʥʫ ʘʥʝʩʪʝʟʠ-

ʨʫʶʱʝʡ ʛʝʣʝʧʦʜʦʙʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʩʪʥʦʛʦ 

ʘʥʝʩʪʝʪʠʢʘ, ʧʨʦʷʚʠʣʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʚ 
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ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʝʨʝʢʠʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʉʆʇʈ, ʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʦʚ 

ʌɸʉ ʚ ʜʝʩʥʝ ʠ ʘʣʴʚʝʦʣʷʨʥʦʤ ʦʪʨʦʩʪʢʝ, ʫʚʝʣʠʯʝʥʠʶ 

ʘʢʪʠʚʥʦʩʪʠ ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ ʠ 

ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ(SH-ʛʨʫʧʧ), ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (SS-ʛʨʫʧʧ) ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʜʝʩʥʳ ʠ ʢʦʩʪʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʨʦʩʪʢʘ. ʇʨʠʤ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʥʘʙʣʶʜʘʣʘʩʴ ʣʦʢʘʣʴʥʦ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʢʘʟʳʚʘʣʘ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ.  
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Abstract. 

The article analyzes the effect of food on the pharmacotherapeutic activity of drugs. It is known, that food 

components (sugars, essential fatty acids, amino acids, proteins, phytosterols, minerals, vitamins, etc.) have the 

ability to interact with drugs and change their pharmacotherapeutic action. The aim of our study was to investigate 

the effect of food products on drug bioavailability, to establish the relationship between changes in therapeutic 

activity of drugs depending on food composition and therapeutic efficacy of drugs as food effects and their inter-

actions are not always studied and predicted, that can significantly change the quality of pharmacotherapy. 

 

Keywords: food products, bioavailability, drugs, therapeutic activity, pharmacokinetics. 

 

One of the main factors that affect human health is 

nutrition. After all, food provides the necessary compo-

nents for the normal functioning of the body - proteins, 

fats, carbohydrates, vitamins and minerals. Depending 

on the composition, food can have therapeutic and 

prophylactic effects, but at the same time it can cause a 

number of negative phenomena. It is important to take 

into account the peculiarities of nutrition and composi-

tion of products and their impact on the effectiveness 

and safety of medicines. Given the fact, that drugs are 

in most cases taken orally as the simplest and most ac-

ceptable route of administration, this inevitably leads to 

their interaction with food ingredients. 

Interaction of drugs with food means the relation-

ship of drugs with food components due physical, 

chemical or physiological action, which leads to 

changes in the pharmacokinetics and/or pharmacody-

namics of both drugs and food components [1, p. 74]. 

American researchers [3, p. 380] considered three 

mainly mechanisms of "food drug interaction": 

- physiological (changes in the motility of the 

stomach and intestines, stimulation of blood circulation 

and bile secretion, changes in pH or flora); 

- physico-chemical (binding of drugs to food com-

ponents); 

- biochemical (change in the activity of enzymes, 

transporters and pharmacodynamic effects of drugs). 

Of course, it is extremely difficult to predict the 

emergence of interaction options, as there are no relia-

ble principles of evaluation, and it is not always possi-

ble to assess the content of food components in certain 

products [5, p. 93]. 

However, the emergence of the expected options 

for interaction can be traced in patients of the so-called 

"risk group": 

- the elderly and children; 

- patients with concomitant chronic multiorgan pa-

thology (diseases of the gastrointestinal tract, cardio-

vascular system, diabetes, hyperlipidemia, HIV and 

others); 

- patients who take several drugs at the same time 

(six or more) and have an imbalance of nutrition [10, p. 

798]. 

The interaction of food and drugs is carried out in 

two main ways: drugs affect the processes of digestion, 

absorption and excretion of food, in turn, food deter-

mines the absorption, distribution, metabolism and ex-

cretion of drugs. 

Depending on the quantitative and qualitative 

composition of food prodacts and the properties of 

drugs, food can reduce and increase the absorption of 

drugs, change their bioavailability.  

Factors that affect the interaction of food and 

drugs in the process of absorption include: 

- solubility in water and lipids, the degree of dis-

sociation of drugs, the nature and temperature of food, 
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- chemical and physical interactions between food 

components, 

- dosage form of drugs, 

- type and quantity of food, 

- the impact of food on the condition of the gastro-

intestinal tract, 

- regimen of meal and medication. 

It is known, that food components can formed che-

late complex or bind the active ingredients of drugs, de-

stroy drugs due to elevated pH, change the motility and 

flora of the gastrointestinal tract, increase hepatic blood 

circulation, thus affecting the activity of transport pro-

teins [8, p. 43]. 

Metabolism of the medicines depends on the con-

tent of the main components of food. For example, pro-

tein deficiency is accompanied by a decrease in the rate 

of metabolism and prolongation of the period of their 

excretion from the body due to reduced activity of mi-

crosomal enzymes. It is known, that in vegetarians the 

rate of biotransformation of drugs is reduced, and in 

people who eat foods high in protein, the rate of metab-

olism is increased. There is a close relationship between 

drug metabolism and endogenous lipid metabolism. 

The absence of fats in food leads to a decrease in cyto-

chrome P450 and hydroxylation activity, which leads 

to a slowing of microsomal oxidation reactions in liver 

cells, so, to detoxification of liver function and accu-

mulation of intermediate and final products of their de-

composition in the blood, increasing toxicity of them. 

From the other hand, the use of foods high in fat 

affects the function of the gastrointestinal tract and pro-

motes (facilitates) the absorption of intestinal lipophilic 

drugs (griseofulvin, mebendazole). Meal lipids pro-

mote the release of cholecystokinin, which slows gas-

trointestinal motility and increases the contact time be-

tween drug molecules and intestinal epithelial cells, po-

tentially enhancing their more complete absorption into 

the portal vein [6, p. 55]. The fat content in food should 

be taken into account when taking oral chemotherapeu-

tic agents [9, p. 189]. Conversely, a significant decrease 

in gastrointestinal tone may increase the toxicity of the 

drug due to more complete absorption, while reduced 

absorption of drugs leads to cellular inefficiency [4, p. 

12]. 

At the same time, the effect of carbohydrates on 

the biotransformation of drugs is ambiguous. On the 

one hand, they promote the formation of glucuronic 

acid, ensure the functioning of the NADPh system, are 

a source of energy for many body systems, and on the 

other hand - food enriched with carbohydrates reduces 

the formation of cytochrome P450 by hepatocytes. 

A diet high in dietary fiber, exsample pectin re-

duces the absorption of low molecular weight sub-

stances. 

According to the analysis of literature, the interac-

tion of drugs with food components may different even 

among individual members of the same pharmacologi-

cal group, for example: cholesterol synthesis inhibitors 

- lovastatin, it is recommended to take with food to en-

hance reabsorption, but the biovailability of rosuvas-

tatin after meals decreases [2, 6]. 

One of the most significant variants of pharmaco-

kinetic interaction occurs at the level of biotransfor-

mation enzymes and transporter proteins. 

Grapefruit is a classic example of both as drug 

transport and oxidation modulator of drugs by cyto-

chrome P450, because 

 it has the opposite effect on xenobiotic transport-

ers and metabolizing enzymes. Besides, this fruit is of-

ten a component of various diets. According to Cana-

dian researchers [7, p. 808] to date, there are about 85 

drugs that interact with grapefruit and this interaction is 

not in favor of the patient, because it helps to increase 

the systemic concentration of drugs by disrupting the 

biotransformations of drugs. It is known, that the chem-

ical substance  

 of grapefruit are furanocoumarins and bioflavo-

noids. Furanocoumarins are metabolized by cyto-

chrome P450 to reactive intermediates that covalently 

bind to the active site of the enzyme, causing irreversi-

ble inactivation (inhibition) [4, p. 5]. Accordingly, the 

activity of cytochrome P450 in the small intestine is 

disrupted until the çde novoè synthesis returns the en-

zyme to the previous level. 

Due to the presence of these chemicals in grape-

fruit, all forms of consumption of this fruit (freshly 

squeezed juice, frozen concentrate or fresh fruit) can 

reduce the activity of cytochrome P450. Enough whole 

grapefruit or 200 ml of its juice, which cause a signifi-

cant increase in the systemic concentration of drugs 

with the appearance of side effects [1, p. 71]. 

Statins should also be used with extreme caution 

in combination with grapefruit, as this can lead to the 

development of rhabdomyolysis (deep damage to skel-

etal muscle tissue, release of large amounts of proteins, 

such as myoglobin into the blood, which will eventu-

ally lead to acute kidney damage) [ 3, p. 381] 

When using inhibitors of calcitonin, cyclosporine 

and tacrolimus, which are vital to prevent organ rejec-

tion after transplantation in combination with grapefruit 

can lead to the development of acute renal dysfunction 

[5, p. 95]. 

Based on the increased oral bioavailability of es-

trogen with grapefruit, Canadian researchers [8, p. 49] 

proved that the use of postmenopausal women estrogen 

grapefruit increases the risk of breast cancer [9, p. 189]. 

They also prove the risk of sudden death due to 

prolonged Q-T interval in patients taking antiarrhyth-

mic drugs, like amiodarone, together with grapefruit. 

Also, such a side effect can be caused by the use of 

grapefruit with antiulcer drugs (pilobacter, tyrosine ki-

nase inhibitors) [3, p. 377]. 

The main route of excretion of drugs and their me-

tabolites from the body is excretion in the urine. Con-

sumption of foods that contain substances of acidic or 

alkaline nature can change the pH of urine. And this can 

affect the degree of ionization of drug molecules that 

are excreted in the urine and can change the reabsorp-

tion of drugs in the renal tubules. Meal products, that 

contain a sufficient amount of basic substances (milk, 

vegetables, fruits, berries) due to the alkalinization of 

urine weaken the action of acidic drugs (salicylates, 

phenobarbital) and promote their excretion from the 

body, and thus reduce the excretion and effectiveness 
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of drugs of basic nature (aminoglycosides, morphine, 

quinidine). Whereas foods that contain acidic sub-

stances (meat, eggs, cheese, bread, flour products) en-

hance the action of acidic drugs and reduce the effects 

of basic drugs. 

It should be considered, how food products may 

affect the pharmacodynamics of drugs. After all, it is 

known that some products may contain substances that 

can affect the same receptors or sites as drugs, and 

therefore change their effect. For example, foods rich 

in potassium in combination with an ACE inhibitor and 

potassium-sparing diuretics can lead to hyperkalemia. 

The use of antidepressants from the group of mon-

oamine oxidase inhibitors in interaction with tyramine-

containing foods (cheese, red meat, chocolate, etc.) can 

provoke a hypertensive crisis. And food enriched with 

vitamin K (beef, liver, avocado, leafy green vegetables, 

egg yolk, soy) can be a direct antagonist of warfarin [4, 

p. 13]. Cranberry juice is not compatible with anticoag-

ulants, as this combination can lead to internal bleed-

ing. 

Milk and dairy products should not be used with 

many antibiotics, as this leads to inactivation of these 

drugs. Antibiotics of the penicillin and tetracycline 

groups in combination with milk form stable com-

plexes with calcium in milk. Another mistake that pa-

tients often make is to drink milk immediately after tak-

ing aspirin to protect the stomach from the acidic ef-

fects of aspirin. Indeed, milk will cope with this task, 

but "aspirin" is completely inactivated and will not 

show its therapeutic effect. And the combination of as-

pirin with citrus is dangerous because it causes severe 

irritation of the gastric mucosa and can accelerate the 

development of ulcers. 

Conclusion. Given the different nature of food, 

prescribing drugs for long-term use should take into ac-

count all options for interaction, including with food 

components. After all, some foods in combination with 

drugs can lead to both a decrease and increase in the 

clinical effectiveness of drugs, and this should be taken 

into account to predict the development of adverse re-

actions. 
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BREAST CANCER OR THE MOST COMMON TUMOR. DIAGNOSTICS. MODERN APPROACH TO 

TREATMENT.  

 

Abstract. 

Breast cancer is a malignant tumor of the glandular tissue of the breast. It is the most common cancer among 

women worldwide, with an incidence rate of 99.4 per 100,000 women between the ages of 13 and 90. How to 

prevent the annual growth of this disease. What diagnostic methods are used for this and what is modern therapy. 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ð ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʤʠʨʝ ʵʪʦ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʬʦʨʤʘ ʨʘʢʘ ʩʨʝʜʠ ʞʝʥʱʠʥ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 99,4 ʥʘ 100 000 ʞʝʥʱʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 13 ʜʦ 90 ʣʝʪ. ʂʘʢ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʘʢʠʝ ʤʝʪʦʜʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʠ ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʨʘʧʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʧʫʭʦʣʴ, ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ. 

Keywords: mammary cancer, tumor, diagnostics, treatment. 

 

ɺʚʝʜʝʥʠʝ. 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 2020 ʛʦʜ ʨʘʢ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 2,3 ʤʠʣʣʠʦʥʘ ʞʝʥ-

ʱʠʥ, ʧʨʠ ʵʪʦʤ ʚ ʤʠʨʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

685 000 ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʦʪ ʵʪʦʡ ʙʦʣʝʟʥʠ. ʊʦ ʝʩʪʴ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦʪ ʚʠʜ ʨʘʢ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʫ 

ʞʝʥʱʠʥ. ɺ ʟʦʥʝ ʨʠʩʢʘ ʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʞʝʥʱʠʥʳ 

ʤʠʨʘ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʧʦʣʦʚʦʡ 

ʟʨʝʣʦʩʪʠ. ʅʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫʨʦ-

ʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ.  

ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ ʧʘʪʦʣʦʛʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ: ʚʦʟʨʘʩʪ (ʩ 

ʚʦʟʨʘʩʪʦʤ ʈʄɾ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ), ʦʞʠʨʝʥʠʝ, ʫʧʦ-

ʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʜʠʘʮʠʠ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʘ-

ʙʘʢʘ ʠ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʚ ʧʝʨʠʦʜ ʧʦʩʪʤʝʥʦʧʘ-

ʫʟʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʨʘʢʦʚʳʭ ʩʦʩʪʦʷʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʦ ʧʨʠʯʠʥʝ ʠʥʬʝʢʮʠʠ (ʥʘʧʨʠ-

ʤʝʨ, ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ), ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʥʝ ʩʚʷʟʘʥʘ ʩ ʠʥʬʝʢʮʠʝʡ ʠ ʚʣʠʷʥʠʝʤ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʧʘʪʦʛʝʥʦʚ. ʅʝʦʧʨʝʜʝʣʝʥʥʘʷ ʵʪʠʦʣʦʛʠʷ ʠ ʦʪ-

ʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ï 

ʛʣʘʚʥʳʝ ʧʨʠʯʠʥ ʧʦʧʫʣʷʨʥʦʩʪʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷ.  

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ ʩʪʘʜʠʠ. 

I. ʋʟʣʦʚʘʷ ʬʦʨʤʘ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɺʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʜʨʫʛʠʭ ʬʦʨʤ. ʍʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʣʦʪʥʳʭ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʭ ʠʣʠ ʤʷʛ-

ʢʠʭ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʢʠʩʪʫ, ʫʟʣʦʚ ʙʦʣʴʰʠʤ ʩ ʙʫʛʨʠ-

ʩʪʳʤʠ ʩʪʝʥʢʘʤʠ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʢʘʥʝʡ ʙʫʨʦʛʦ ʮʚʝʪʘ  

II. ɼʠʬʬʫʟʥʳʝ ʬʦʨʤʳ: 

¶ ʆʪʝʯʥʦ-ʠʥʬʠʣʴʪʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ʨʘʢʘ ʤʦ-

ʣʦʯʥʦʡ ʞʝʣʝʟʳ 

¶ ʄʘʩʪʠʪʦʧʦʜʦʙʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

¶ ʈʦʞʠʩʪʦʧʦʜʦʙʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

¶ ʇʘʥʮʠʨʥʳʡ ʨʘʢ 

¶ ʈʘʢ ʩʦʩʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʨʘʢ ʇʝʜʞʝʪʘ) 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʷʚʣʷʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜ-

ʥʘʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɺʆɿ (1981), ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʬʦʨʤʳ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ï ʧʨʦʪʦʢʦʚʳʡ ʠ ʜʦʣʴ-

ʢʦʚʳʡ. ʅʦ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʦʧʫʭʦʣʝʚʳʭ ʧʦʜʪʠʧʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʵʪʠʦʣʦʛʠʠ ʢʘʞʜʦʛʦ ʧʦʜʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪ ʠʤʤʫʥʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʠ 

HER2 ʠ ʤʘʨʢʝʨʘ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ Ki-67. 

https://doi.org/10.24412/2520-6990-2021-15102-35-39
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ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʦʧʫʭʦʣʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʨʝʮʝʧʪʦʨʳ ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʦʙʲʷʩʥʷ-

ʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʠʪʤʦʤ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴ ʨʦʞʜʘ-

ʝʤʦʩʪʠ, ʦʞʠʨʝʥʠʝ. ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʳʭ ʙʝʨʝ-

ʤʝʥʥʦʩʪʝʡ ʠ ʣʘʢʪʘʮʠʡ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ 

ʥʘʨʫʰʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝ-

ʣʝʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠ ʦʙʥʦʚʣʝʥʠʷ ʢʣʝʪʦʢ. ɸ 

ʞʠʟʥʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʦ-

ʜʫʢʪʘʤ ʧʠʪʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʦʞʠʨʝʥʠʝ 

ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ ʧʦʧʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʩʣʝ ʤʝʥʦʧʘʫʟʳ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʦ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʵʩʪʨʦ-

ʛʝʥʦʚ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ER/ PgR-ʧʦʟʠʪʠʚʥʳʭ ʦʧʫʭʦ-

ʣʝʡ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʢ, ʪʦ 

ʝʩʪʴ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʦʡ ʚʠʜ ʦʧʫʭʦʣʠ ʫ ʙʦʣʝʝ ʚʟʨʦʩ-

ʣʳʭ ʞʝʥʱʠʥ; ɼʣʷ ER+/PgR+ ʭʘʨʘʢʪʝʨʥʦ ʚʷʣʦʝ ʪʝ-

ʯʝʥʠʝ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʵʥʜʦʢʨʠʥʥʦʡ ʪʝʨʘʧʠʠ. 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʜʨʫʛʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʘʢʘ ʤʦʣʦʯ-

ʥʦʡ ʞʝʣʝʟʳ, ʥʘʧʨʠʤʝʨ, ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʦʛʦ ʈʄɾ 

ʠʣʠ HER2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʠʟʫʯʝʥʳ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʅʘʧʨʠʤʝʨ, ʦʢʦʣʦ 

20% ER/PgR-ʥʝʛʘʪʠʚʥʦʛʦ ʈʄɾ ʚʳʷʚʣʷʝʪʩʷ ʫ ʞʝʥ-

ʱʠʥ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ BRCA1. ʊʘ-

ʢʠʝBRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʨʘʢʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʞʝʥʱʠʥ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷ-

ʟʘʥʳ ʩ ʦʙʨʘʟʦʤ ʠ ʩʪʠʣʝʤ ʞʠʟʥʠ. ʅʦ ʜʣʷ ʥʠʭ ʭʘʨʘʢ-

ʪʝʨʥʘ ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʛʨʝʩʩʠʚʥʦʤʫ ʪʝʯʝʥʠʶ. ʊʘʢʦʝ 

ʪʠʧʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʈʄɾ ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʳ-

ʚʘʪʴʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʨʠʥʠʥʛʘ ʠ ʣʝʯʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ï 70% ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦ-

ʣʷʝʪ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ ʚ ʣʝʯʝʥʠʠ 

ʈʄɾ: ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʢʘʟʘʪʝʣʠ 10-ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʦʣʴ-

ʥʳʭ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 83%. çʎʝʣʴ ʩʢʨʠʥʠʥʛʘ, ʧʨʦ-

ʚʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʈʄɾ, - ʚʳ-

ʷʚʠʪʴ ʦʧʫʭʦʣʴ ʥʘ ʥʝʠʥʚʘʟʠʚʥʦʡ ʩʪʘʜʠʠ ʠʣʠ ʠʥʚʘ-

ʟʠʚʥʫʶ ʦʧʫʭʦʣʴ ʜʦ ʝʝ ʜʠʩʩʝʤʠʥʘʮʠʠ ʧʦ 

ʣʠʤʬʘʪʠʯʝʩʢʠʤ ʧʫʪʷʤ ʠ ʯʝʨʝʟ ʢʨʦʚʴ. ʉʢʨʠʥʠʥʛʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʦʙʨʝʤʝʥʠʪʝʣʴʥʳʤ, 

ʙʝʟʦʧʘʩʥʳʤ ʠ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʩʧʝʮʠʬʠʯʥʳʤ.  

ʆʩʥʦʚʦʡ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʈʄɾ ʷʚʣʷʝʪʩʷ 

ʤʘʤʤʦʛʨʘʬʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ 

(ʄɸʀʈ, ɺʆɿ) ʜʣʷ ʞʝʥʱʠʥ 50 - 70 ʣʝʪ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʤʝʪʦʜʦʤ ʤʘʤʤʦʛʨʘʬʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʧʫ-

ʭʦʣʠ ʦʪ 2 ʤʤ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʙʦ-

ʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ 
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ʦʱʫʧʴ. ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʤʘʤʤʦʛʨʘʬʠʷ ʥʘʠʙʦʣʝʝ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʘʷ ʠ ʱʘʜʷʱʘʷ ʪʝʭʥʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʈʄɾ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥʘ ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦ ʝʝ ʠʥʬʦʨʤʘʪʠʚ-

ʥʦʩʪʴ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʩʥʠʤʢʦʚ, ʥʦ ʠ 

ʦʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ (ʚʘʞʥʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝ-

ʮʠʘʣʠʩʪʳ). ʆʜʥʘʢʦ ʧʦʜ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʪʦ, ʢʘʢ 

ʯʘʩʪʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʤʘʤʤʦʛʨʘʬʠʶ ʠ ʩ ʢʘʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʜʠʘʛʥʦʩʪʠʢʫ, ʚʝʜʴ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥ ʨʠʩʢ ʩʘʤʦʡ ʤʘʤʤʦʛʨʘʬʠʠ. ɺ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʪʢʘʥʴ ʞʝʣʝʟʳ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶʧʣʦʪʥʦʩʪʴ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ), 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʥʠʞʘʝʪʩʷ. ɸʣʴ-

ʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʋɿʀ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʦʯʘʛʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟʘʭ, 

ʚʢʣʶʯʘʷ ʧʘʣʴʧʠʨʫʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʝʛʦʜʥʷ ʤʝ-

ʪʦʜ ʋɿʀ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʄɾ ʫ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʠʪʴ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʪʢʘʥʴ ʦʧʫʭʦʣʠ 

ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʨʝʜʠ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʋɿʀ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ: ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦ-

ʤʘʤʤʦ- ʛʨʘʬʠʷ (ʄPT-ʄPʊʄ), ʇʕʊ-ʂʊ. ʊʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʚʳʩʦʢʦʧʦʣʴʥʳʝ ʄP-ʪʦʤʦʛʨʘʬʳ ʧʦʟʚʦʣʷʶʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʟʣʦʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 94% ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 65%, ʦʮʝʥʠʪʴ ʨʘʟʤʝʨ ʠ ʣʦʢʘʣʠʟʘ-

ʮʠʶ ʣʶʙʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʝʝ 5 

ʤʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʇʕʊ ʧʨʠ ʧʝʨʚʠʯʥʦʤ 

ʚʳʷʚʣʝʥʠʠ ʈʄɾ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 48 ʜʦ 96%, ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʴ- ʦʪ 73 ʜʦ 100%, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʄPʊ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʇʕʊ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟ-

ʤʝʨʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ. ɺ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʪʘʢʞʝ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪ ʠ ʤʝʪʦʜ ʨʘʜʠʦʪʝʨʤʦʤʝʪʨʠʠ, ʧʦʢʘʟʘʪʝʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʶʪ 85-92%, ʘ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ-70-75%. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʴ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʇʦʵʪʦʤʫ ʤʦ-

ʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝ ʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ - ʟʘʙʦʨʘ ʦʙʨʘʟʮʘ 

ʪʢʘʥʠ ʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦ-

ʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ 

ʈʄɾ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʦʥʢʦʜʠʘʛʥʦʩʪʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʠ ʦʥʢʦ-

ʤʘʨʢʝʨʦʚ: ʤʝʪʘʙʦʣʦʤʥʳʭ, ʧʨʦʪʝʦʤʥʳʭ, ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 80% ʞʝʥʱʠʥ ʩʣʫʯʘʡʥʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʫ ʩʝʙʷ ʈʄɾ, ʢʦʪʦʨʳʡ ʯʘʱʝ ʚʩʝʛʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʫʞʝ ʧʦʟʜʥʠʤʩʪʘʜʠʷʤ. 

ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʭʠʨʫʨʛʠʠ 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚʟʛʣʷʜ ʥʘ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʝ ʣʝʯʝʥʠʝ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʩʷ. ʊʝʧʝʨʴ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʚ ʣʝ-

ʯʝʥʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ - ʵʪʦʩʦʙʣʶʜʝʥʥʠʝ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʨʘʜʠʢʘʣʴʥʦʩʪʴʶ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʩʤʝʪʠʯʝ-

ʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʶʪ 

ʚʳʷʚʠʪʴ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ, 

ʪʝʤ ʩʘʤʳʤ ʠʟʙʝʞʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʪʵʢʪʦʤʠʠ. ɽʩʣʠ 

ʫʜʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʩʝ ʞʝ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʧʦʜʢʦʞʥʦʡ ʠʣʠ 

ʢʦʞʝʩʦʭʨʘʥʷʶʱʝʡʤʘʩʪʵʢʪʦʤʠʠ ʩ ʦʜʥʦʤʦʤʝʥʪʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʚʘʨʠʘʥ-

ʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʦʞʝʩʦʭʨʘʥʷʶʱʘʷʤʘʩʪʵʢʪʦʤʠʷ ʩ 

ʥʝʤʝʜʣʝʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʦʧʝ-

ʨʘʮʠʝʡ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʦʥʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʥʦʛʦ ʵʩʪʝʪʠ-

ʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʦʩʧʦʣʥʝʥʠʝ ʦʙʲʝʤʘ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʸʪ ʵʥʜʦʧʨʦʪʝʟʘ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʝ ʣʝʯʝʥʠʝ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘʱʘʜʷʱʠʭ ʚʘʨʠʘʥʪʘʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʢʘʢ ʥʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ, ʪʘʢ ʠ ʥʘ ʧʦʜʤʳʰʝʯ-

ʥʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʚ ʭʠʨʫʨʛʠʠ ʨʘʥʥʝʛʦ ʈʄɾ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʩʦʭʨʘʥʷ-

ʶʱʘʷ ʦʧʝʨʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʣʫ-

ʯʝʚʦʡ ʪʝʨʘʧʠʝʡ. ʇʦʥʷʪʠʝ çʦʨʛʘʥʦʩʦʭʨʘʥʷʶʱʘʷ 

ʦʧʝʨʘʮʠʷè ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʝ ʫʜʘʣʝʥʠʝ ʦʧʫʭʦʣʠ ʩ ʟʘ-

ʧʘʩʦʤ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʈʄɾ ʦʥʢʦʣʦʛʠ ʘʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ çʧʨʠʝʤʳè ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠ-

ʨʫʨʛʠʠ. ʆʥʢʦʧʣʘʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʤʝ-

ʥʝʝ ʪʨʘʚʤʘʪʠʯʝʩʢʠ ʠ ʪʨʫʜʦʝʤʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʤʠ, ʥʦ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʥʢʦʧʣʘ-

ʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʝ ʞʝ ʢʨʠ-

ʪʝʨʠʠ, ʯʪʦ ʠ ʧʨʠ ʆʉʆ, ʪʱʘʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʨʘʟʤʝʨ ʠ 

ʣʦʢʘʣʠʟʘʮʠʶ ʦʧʫʭʦʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ 

ʟʘʤʝʱʝʥʠʷ ʜʝʬʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʠʪʝʛʨʘʮʠʷ ʦʥʢʦʣʦʛʠʠ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠ-

ʨʫʨʛʠʠ ï ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ 

ʚ ʣʝʯʝʥʠʠ ʈʄɾ.ɹʫʨʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʭʠʨʫʨʛʠʠ ʧʦʟ-

ʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʪʴ ʢʦʞʥʳʡ ʧʦʢʨʦʚ ʤʦʣʦʯ-

ʥʦʡ ʞʝʣʝʟʳ, ʩʦʩʦʢ ʠ ʘʨʝʦʣʫ, ʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʤʘʩʪ-

ʵʢʪʦʤʠʶ ʙʝʟ ʚʠʜʠʤʳʭ ʨʘʟʨʝʟʦʚ. 

ʇʣʘʩʪʠʢʘ 

ʈʄɾ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʯʝʥʠʝ ʈʄɾ ʧʦ-

ʤʠʤʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʥʦ ʠ 

ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ. 

ɺʩʝ ʫʞʝ ʟʥʘʶʪ, ʯʪʦ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʧʨʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʚʦʟʤʦʞʥʘ ʟʥʘʯʠʪʝʣʴ-

ʥʘʷ, ʚʠʜʠʤʘʷ ʜʝʬʬʦʨʤʘʮʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʦ-

ʩʣʝʜʫʶʱʝʝ ʧʨʦʚʝʜʝʥʠʝ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʧʘʮʠʝʥʪʢʝ, ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʝʪ ʚʥʝʰʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʫʩʫʛʫʙʣʷʝʪ ʵʩʪʝʪʠʯʝʩʢʠʡ ʜʝʬʬʝʢʪ. 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳʵʤʪʝʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʤʦ-

ʨʘʣʴʥʦ ʪʷʞʝʣʦ ʧʝʨʝʥʦʩʷʪ ʫʜʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝ-

ʣʝʟʳ, ʞʠʚʫʪ ʚ ʧʦʩʪʦʷʥʥʦʤ ʩʪʨʝʩʩʝ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ 
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ʧʨʠʯʠʥʝ ʧʘʮʠʝʥʪʢʠ ʧʨʠʙʝʛʘʶʪ ʢ ʧʦʤʦʱʠ ʧʣʘʩʪʠʯʝ-

ʩʢʠʭ ʭʠʨʫʨʛʦʚ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʫʞʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ ʛʨʫʜʠ: 

¶ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘ-
ʥʠʷ  

¶ ʥʝ ʦʪʜʘʣʷʝʪ ʜʠʘʛʥʦʟ ʨʝʮʠʜʠʚʘ 

¶ ʥʝ ʤʝʥʷʝʪ ʧʨʦʛʥʦʟʘ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʛʨʫʜʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʵʪʘʧʦʚ 

1. ʇʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʲʝʤʘ, 

ʬʦʨʤʳ ʠ ʩʠʤʤʝʪʨʠʠ  

2. ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʚʦʟ-

ʤʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʧʦʜʛʦʥʢʘ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʠʩ-

ʧʨʘʚʣʝʥʠʷ  

3. ʊʨʝʪʠʡ ʵʪʘʧ - ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦʩʢʘ ʠ ʘʨʝ-

ʦʣʳ 

ʉʘʤʳʡ ʠʜʝʘʣʥʳʡ ʚʘʨʠʘʥʪ- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʛʨʫʜʠ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʵʢʪʦʤʠʠ. ʅʦ 

ʢ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʪʘʢ ʢʘʢ ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʩʣʝ ʤʘʩʪʵʢʪʦʤʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦ-

ʚʝʜʝʥʠʝ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʦʧʝʨʘ-

ʮʠʶ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʝʨʝʥʦʩʷʪ ʥʘ ʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʝʝ ʚʨʝʤʷ. ʀʥʦʛʜʘ ʵʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ. 

ɻʨʫʜʴ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʩʦʙʩʪʚʝʥʥʳʭ ʪʢʘʥʝʡ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʝʟʘ. ʕʪʦ 

ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʢʦʞʠ 

ʛʨʫʜʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʘ-

ʮʠʝʥʪʢʠ, ʝʝ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʠ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ. 

¶ ʅʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪʢʠ ʛʦʪʦʚʳ ʧʝʨʝʥʝʩʪʠ 
ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ, ʯʪʦʙʳ ʧʨʠʡʪʠ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ, ʜʨʫʛʠʝ ʞʝ ʞʜʫʪ ʦʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦ-

ʩʪʦʡ ʚʦʟʚʨʘʪ ʢ ʬʦʨʤʝ ʠ ʦʙʲʝʤʫ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʚʥʝʰʥʝʛʦ ʜʝʬʬʝʢʪʘ. 

¶ ʏʘʩʪʴ ʞʝʥʱʠʥ ʧʨʝʜʧʦʯʠʪʘʶʪ ʤʝʪʦʜʳ ʣʦʩ-
ʢʫʪʦʚ, ʯʪʦʙʳ ʠʤʝʪʴ ʤʷʛʢʠʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʞʝʣʘʝʪ ʧʨʦʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʪʝʟʘ, ʯʪʦʙ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʘʟʤʝʨ 

ʰʨʘʤʘ.  
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʈʄɾ 

ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ɹʣʘʛʦ-

ʜʘʨʷ ʤʘʤʤʦʛʨʘʬʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛʫ, ʄʈʊ, ʇʕʊ-ʂʊ 

ʠ ʋɿʀ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʧʫʭʦʣʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘ-

ʜʠʷʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ 

ʚʠʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʈʌ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʧʨʦʭʦʜʷʪ 

ʪʦʣʴʢʦ 59% ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, 

ʈʄɾ 1 ʩʪʘʜʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʫ 10-15% ʧʘʮʠ-

ʝʥʪʦʢ. ʆʉʆ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ ʷʚʣʷ-

ʶʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʚ ʣʝʯʝʥʠʠ ʨʘʥʥʝʛʦ 

ʈʄɾ. ʈʘʜʠʢʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʝ 

ʚʩʝʛʜʘ ʤʦʞʝʪ ʫʚʝʥʯʘʪʴʩʷ ʧʨʠʝʤʣʝʤʳʤ ʢʦʩʤʝʪʠʯʝ-

ʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʵʩʪʝʪʠʯʝ-

ʩʢʠʡ ʚʠʜ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʝʥʠʝ ʦʥʢʦʧʣʘʩʪʠʯʝʩʢʦʡ 

ʭʠʨʫʨʛʠʠ, ʩʦʯʝʪʘʶʱʝʡ ʚ ʩʝʙʝ ʰʠʨʦʢʦʝ ʠʩʩʝʯʝʥʠʝ 

ʦʧʫʭʦʣʠ ʩ ʟʘʤʝʱʝʥʠʝʤ ʜʝʬʝʢʪʘ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʤʝʩʪʥʳʤʠ ʪʢʘʥʷʤʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʆʉʆ ʧʦ ʧʨʘʚʫ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʨʘʜʠʢʘʣʴʥʘʷ ʤʘʩʪ-

ʵʢʪʦʤʠʷ ʩ ʦʜʥʦʤʦʤʝʪʥʦʡ ʈʇʆ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ 

ʪʨʝʙʫʝʪ ʧʦʩʣʝʜʫʶʱʝʡ ɼʃʊ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʣʫʯ-

ʰʘʝʪ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʧʪʦʟʘ ʠ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʛʨʘʮʠʷ ʧʣʘʩʪʠʯʝ-

ʩʢʦʡ ʭʠʨʫʨʛʠʠ ʠ ʦʥʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫ-

ʱʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʣʝʯʝʥʠʠ ʦʧʝʨʘʙʝʣʴ-

ʥʦʛʦ ʈʄɾ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʙʦʙʱʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʥʝʢʦʪʦʨʳʭ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

Abstract. 

In the course of the work, data on the stocks of some pharmacopoeial medicinal plants growing in the territory 

of the Arkhangelsk region were summarized and analyzed 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʟʘʧʘʩʳ  
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ɺ ʢʥʠʛʝ ɺ.ʄ. ʐʤʠʜʪʘ, çʌʣʦʨʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠè, ʷʚʣʷʶʱʝʡʩʷ ʠʪʦʛʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʦʧʠʩʘʥʦ 1098 ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 72 ʨʘʩ-

ʪʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 32 ʩʝʤʝʡʩʪʚʘʤ, ʷʚʣʷʶʪʩʷ ʬʘʨ-

ʤʘʢʦʧʝʡʥʳʤʠ, ʚʢʣʶʯʸʥʥʳʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʚʳʧʫʩʢʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʈʌ. ʀʟ ʯʠʩʣʘ ʦʧʠ-

ʩʘʥʥʳʭ ɺ.ʄ. ʐʤʠʜʪʦʤ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩʦʛʣʘʩʥʦ çʂʨʘʩʥʦʡ ʢʥʠʛʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

(2020 ʛ.) ʢ ʦʭʨʘʥʷʝʤʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʠ-

ʜʘʤ ʦʪʥʦʩʷʪʩʷ ʧʠʦʥ ʫʢʣʦʥʷʶʱʠʡʩʷ (Paeonia 

anomala L.) ʠ ʨʦʜʠʦʣʘ ʨʦʟʦʚʘʷ (Rhodiola rosea L.) 

[3,7]. 

ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʷ-

ʶʱʠʭʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʥʦ ʥʝ ʚʦʰʝʜʰʠʭ ʚ 

ʚʳʧʫʩʢʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʈʌ. ʇʦ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʠʟ ʚʩʝʛʦ ʦʙʲʝʤʘ ʝʞʝʛʦʜʥʦ ʟʘ-

ʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-

ʨʴʷ ʦʢʦʣʦ 80 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʳʨʴʝ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʀʟʜʝʨʞʢʠ ʧʨʠ ʜʦʙʳʯʝ ʜʠ-

ʢʦʨʘʩʪʫʱʝʛʦ ʩʳʨʴʷ ʚ ʧʨʠʨʦʜʝ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʣʘʥ-

ʪʘʮʠʦʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ, ʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ï ʚʳʰʝ. ʆʜʥʘʢʦ ʨʘʩʰʠʨʝʥʠʝ ʤʘʩʰʪʘʙʦʚ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʨʫʰʝʥʠʝ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʥʝʵʬ-

ʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ 

ʜʣʷ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ 

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʤʳʩʣʘ, ʘ ʟʘʯʘʩʪʫʶ ʠ ʚʦʦʙʱʝ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ [4]. 

ʅʘʠʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʟʘʛʦʪʦ-

ʚʦʢ ï ʙʦʣʝʝ 145 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ï 

ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ 1970ï1980-ʝ ʛʦʜʳ. ɽʞʝʛʦʜʥʳʡ 
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ʚʘʣʦʚʦʡ ʩʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʚ ʵʪʠ ʛʦʜʳ ʩʦ-

ʩʪʘʚʣʷʣ ʧʦ 30ï70 ʪʦʥʥ. ʇʣʘʥʳ ʧʦ ʩʙʦʨʘʤ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʜʣʷ ʘʧʪʝʢ, ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʪʨʝʙʢʦʦʧʝʨʘʮʠʠ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʧʫʥʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʝʩʫʨ-

ʩʦʚ ʥʦʩʠʪ ʩʪʠʭʠʡʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʪʜʘʣʝʥʥʦʩʪʴ ʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʤʘʩʩʠ-

ʚʦʚ ʠ ʚʳʩʦʢʠʝ ʟʘʢʫʧʦʯʥʳʝ ʮʝʥʳ ʥʘ ʩʳʨʴʝ ʜʝʣʘʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤʠ ʟʘʛʦʪʦʚʢʠ ʜʘʞʝ ʪʝʭ ʚʠ-

ʜʦʚ ʨʝʩʫʨʩʦʚ, ʟʘʧʘʩʳ ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʧʫ-

ʣʷʮʠʡ ʨʝʩʫʨʩʦʚ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʳ ʚ ʩʝʤʠʜʝʩʷʪʳʭ-ʚʦʩʴʤʠʜʝʩʷʪʳʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʟʦʰʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʧʦ-

ʨʦʜʥʳʡ, ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʣʝʩʦʚ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ), ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʩʢʘʟʘʪʴʩʷ ʠ ʥʘ ʨʝ-

ʩʫʨʩʘʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʊʘʢ, ʜʣʷ 73% ʣʝʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʨʦʢ ʜʘʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʣʝʩʦ-

ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʚʳʰʘʝʪ 10 ʣʝʪ, ʠ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙ-

ʣʘʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ [6]. ʋʩʪʘʨʝʚʰʠʝ ʤʘ-

ʪʝʨʠʘʣʳ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʳʭ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘ-

ʥʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʥʘʣʘ-

ʜʠʪʴ ʵʣʝʤʝʥʪʘʨʥʳʡ ʫʯʝʪ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ (ʢ ʢʦʪʦ-

ʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ) ʠ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʣʥʳʝ ʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʟʘʛʦʪʦʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ, ʠ ʥʝʢʦʪʦʨʳʝ ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʨʛʘ-

ʥʠʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʵʢʩʧʝʜʠʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʳʨʴʷ, ʠʟ ʢʦʪʦ-

ʨʦʛʦ ʧʨʦʠʟʚʦʜʷʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷ-

ʮʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʮʝʥʢʘ ʠʭ ʨʝʩʫʨʩʦʚ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷ-

ʶʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʟʘʛʦ-

ʪʦʚʦʢ ʩʳʨʴʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʘʨʝʘʣʳ 

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ, ʢʘʨʪʠʨʦʚʘʪʴ ʟʘʨʦʩʣʠ, 

ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʠ, ʦʮʝʥʠʚ ʟʘʧʘʩʳ ʩʳʨʴʷ ʚ 

ʥʠʭ, ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩʙʦʨʘ ʠ ʨʝʞʠʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʨʦʩʣʝʡ [2]. 

 ʅʘʤʠ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʠ ʚʦʟʤʦʞʥʳʭ ʦʙʲʝʤʘʭ ʟʘʛʦʪʦʚʦʢ 

17 ʚʠʜʦʚ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙ-

ʣʘʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦ-

ʚʦʜʠʤʳʭ ʢʘʬʝʜʨʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʬʘʨʤʘʮʠʠ 

ʉɻʄʋ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʙʘʟʝ ʉɻʄʋ ʛ. ɸʨʭʘʥ-

ʛʝʣʴʩʢ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʬʘʨʤʘʢʦ-

ʧʝʡʥʳʭ ʠ ʥʝʬʘʨʤʘʢʦʧʝʡʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʩʫʨʩʦʚʝʜʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ 

ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʩʪʨʦ ʫʩʪʘʨʝʚʘʶʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʦʦʙ-

ʱʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ ʦʭʚʘʪʳʚʘʶʪ ʣʠʰʴ ʨʷʜ 

ʨʘʡʦʥʦʚ, ʘ ʥʝ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʟʘʛʦʪʦʚʢʫ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʛʦʪʦʚʦʢ ʧʨʠʜʝʪʩʷ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʧʨʦʙʣʝʤʘʤʠ ʦʪʩʫʪʩʪʚʠʷ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙ-

ʣʘʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʦʙʲʝʤʦʤ ʟʘʛʦʪʦʚʦʢ. 
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EFFICIENCY OF APPLICATION OF THE PREVENTIVE COMPLEX IN DENTAL TREATMENT 

OF CHILDREN LIVING IN THE DANUBE  

 

ɸʥʦʪʘʮʽʷ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʜʽʪʝʡ 6 ʪʘ 12 ʨʦʢʽʚ ʇʨʠʜʫʥʘʚôʷ, ʷʢʠʡ ʚʢʣʶ-

ʯʘʚ ʘʜʘʧʪʦʛʝʥʥʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʽ ʪʘ ʨʝʤʽʥʝʨʘʣʽʟʫʶʯʽ ʧʨʝʧʘʨʘʪʠ, 

ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʩʥʦʚʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʟʘ 2 ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʘʨʽʻʩʧʨʦʬʽʣʘʢʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʫ ʜʽʪʝʡ 6 ʨʦʢʽʚ ʜʦʩʷʛʣʘ 40,8 %, ʘ ʫ 12-ʨʽʯ-

ʥʠʭ ï 51,29 %, ʽʥʜʝʢʩ  ʈʄɸ % ʟʥʠʟʠʚʩʷ ʚ 1,87 ʨʘʟʠ ʫ 6-ʨʽʯʥʠʭ ʜʽʪʝʡ, ʘ ʫ ʜʽʪʝʡ 12 ʨʦʢʽʚ ï ʚ 2,5 ʨʘʟʠ, ʽʥʜʝʢʩʠ 
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ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʐʠʣʣʝʨʘ-ʇʠʩʘʨʻʚʘ ʫ 6-ʨʽʯʥʠʭ ʜʽʪʝʡ ʟʥʠʟʠʣʠʩʴ ʚ 2,28 ʨʘʟʠ ʪʘ ʚ 1,67 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ 

12 ʨʽʯʥʠʭ ï ʚ 2,58 ʨʘʟʠ ʪʘ 1,27 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʦʞ ʟʘ 2 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʜʽʪʝʡ 6 ʪʘ 12 ʨʦʢʽʚ 

ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʚʩʷ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ɺ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ ʜʽʪʠ, ʷʢʠʭ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ 

ʙʘʟʦʚʫ ʪʝʨʘʧʽʶ, ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

Abstract. 

The proposed treatment and prophylactic complex for children 6 and 12 years old in the Danube region, 

which included adaptive, anti-inflammatory, antioxidant, membrane stabilizing and remineralizing drugs, showed 

high efficiency in the treatment of major dental diseases.  At the same time, over 2 years of observation, the caries 

prophylactic efficacy of the complex in children of 6 years old reached 40.8%, and in 12-year-olds - 51.29%, 

PMA% index decreased by 1.87 times in 6-year-old children, and in 12-year-old children - by 2.5 times, bleeding 

indices, Schiller-Pisarev indices in 6-year-old children decreased by 2.28 times and 1.67 times and in 12-year-

olds - 2.58 times and 1.27 times, respectively.  Also, over 2 years of observation in children 6 and 12 years old, 

the level of oral hygiene has significantly increased.  In the comparison groups, children who received only basic 

therapy, there were no significant changes in these indicators. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʪʠ ʇʨʠʜʫʥʘʚôʷ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʦʬʽʣʘʢʪʠʢʘ.  

Key words: children of the Danube region, dental diseases, prevention. 

 

ʇʨʠʜʫʥʘʚᾷʷ ʻ ʫʥʽʢʘʣʴʥʠʤ ʫ ʧʨʠʨʦʜʥʦʤʫ, ʛʦʩ-

ʧʦʜʘʨʯʦʤʫ ʪʘ ʝʪʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʘʡʦʥʦʤ ʆʜʝ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʥʠʟʠʥʠ. ʐʠʨʦʢʽ ʪʨʘʥʩ-

ʧʦʨʪʥʽ ʟʚôʷʟʢʠ, ʨʦʟʚʠʥʫʪʠʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤ-

ʧʣʝʢʩ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʝʟʫʤʦʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʷʢ ʟʘ-

ʛʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʪʘ 

ʜʦʨʦʩʣʠʭ [1, 2]. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʽʦʥʫ ʇʨʠʜʫʥʘʚôʷ 

ʻ ʤʫʣʴʪʠʝʪʥʽʯʥʠʡ ʩʢʣʘʜ ʥʘʩʝʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʪʨʠ-

ʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʝʛʽʦʥʫ ʧʨʦ-

ʙʣʝʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʝʬʽʮʠʪ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʥʝ-

ʟʘʜʦʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʢʦ-

ʩʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʤʝʨʝʞʽ ʟʘʢʣʘʜʽʚ 

ʧʦ ʥʘʜʘʥʥʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʠʪʷʯʦʤʫ 

ʥʘʩʝʣʝʥʥʶ [3, 4, 5]. ʉʠʩʪʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦ-

ʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʇʨʠʜʫʥʘʚᾷʷ ʜʦʩʽ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʷ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʢʣʽʥʽʯʥʘ ʦʮʽʥʢʘ 

ʚʧʣʠʚʫ ʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʜʽʪʝʡ ʇʨʠʜʫ-

ʥʘʚᾷʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʦʩʥʦʚʥʠʭ ʩʪʦ-

ʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 97 ʜʽʪʝʡ 

ʇʨʠʜʫʥʘʚôʷ ʚʽʢʦʤ 6 ʨʦʢʽʚ (50 ʦʩʽʙ) ʪʘ 12 ʨʦʢʽʚ (47 

ʦʩʽʙ). ɼʽʪʷʤ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʚʦʜʠʣʘʩʷ ʩʘʥʘʮʽʷ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ ʧʨʦʬʝʩʽʡʥʘ ʛʽʛʽʻʥʘ. ɼʽʪʠ ʦʩʥʦʚ-

ʥʠʭ ʛʨʫʧ ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤ-

ʧʣʝʢʩ ʘʜʘʧʪʦʛʝʥʽʚ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ, ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʠʭ, ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʠʭ ʪʘ ʨʝʤʽʥʝʨʘʣʽʟʫʶʯʠʭ 

ʧʨʝʧʘʨʘʪʽʚ [6], ʷʢʠʡ ʤʽʩʪʠʚ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ:  

¶ çʂʚʝʨʮʝʪʠʥ-ʛʨʘʥʫʣʠ ʟ ʧʝʢʪʠʥʦʤè (ʇɸʊ 

ʅɺʎ çɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿè, ʋʢʨʘʾʥʘ) 1 ʪʘʙʣʝʪʢʘ ʥʘ 

ʜʦʙʫ; 

¶ ʢʦʤʧʣʝʢʩ ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʽʚ çɸʣʬʘʚʽʪ-

ʰʢʦʣʷʨè (ɺʽʪʘʤʽʥʠ ɸʆɸ, ʋʢʨʘʾʥʘ) 1 ʪʘʙʣʝʪʢʘ ʥʘ 

ʜʦʙʫ; 

¶ ʯʠʩʪʢʘ ʟʫʙʽʚ ʧʘʩʪʦʶ R.O.C.S. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʜʽʪʝʡ ʚʽʢʦʤ 6 ʪʘ 

12 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ, ʦʮʽʥʶʚʘ-

ʣʘʩʴ ʟʘ ʜʘʥʠʤʠ ʽʥʜʝʢʩʫ ʂʇɺ, ʧʨʠʨʦʩʪʫ ʢʘʨʽʻʩʫ ʟʫʙʽʚ 

ʟʘ ʨʽʢ, ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ ʽʥʜʝ-

ʢʩʘʤʠ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [96, 119]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʪʘʙʣʠʮʽ 1 

ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢ-

ʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʃʇʂ) ʥʘ ʧʦʢʘʟʥʠʢʠ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ 6-ʨʽʯʥʠʭ ʜʽʪʝʡ, ʘ ʚ ʪʘʙʣʠʮʽ 2 ï 12-ʨʽʯ-

ʥʠʭ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ (ʂʇɺʟ) ʫ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 28 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

n = 22 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 
0,21 Ñ 0,03 

ʨ > 0,05 
0,28 Ñ 0,03 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 
0,31 Ñ 0,03 

ʨ = 0,05 
0,42 Ñ 0,04 

ʏʝʨʝʟ 1 ʨʽʢ 
0,39 Ñ 0,04 

ʨ < 0,05 
0,56 Ñ 0,05 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 
0,41 Ñ 0,04 

ʨ < 0,05 
0,71 Ñ 0,06 

ʏʝʨʝʟ 2 ʨʦʢʠ 
0,53 Ñ 0,04 

ʨ < 0,05 
0,82 Ñ 0,07 

 

ʇʨʠʤʽʪʢʘ: ʨ ï ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

 

ʂʇɽ = 100 ï  
0,32 Ŀ 100 

= 40,8 % 
0,54 
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ɺ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʃʇʂ, ʽʥʜʝʢʩ ʂʇɺʟ ʟʘ 2 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʨʽʩ ʚ 

2,5 ʨʘʟʠ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʮʝʡ ʧʦʢʘʟ-

ʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʧʨʘʢʪʠʯʥʦ ʚ 3 ʨʘʟʠ (ʪʘʙʣ. 1). ʆʪʨʠ-

ʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʫ 

ʢʘʨʽʻʩʧʨʦʬʽʣʘʢʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ, ʱʦ 

ʜʦʩʷʛʘʣʘ 40,8 %. 

ɺ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʜʽʪʝʡ 12 ʨʦʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ, ʽʥʜʝʢʩ ʂʇɺʟ 

ʟʘ 2 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʨʽʩ ʚ 1,18 ʨʘʟʠ, ʘ ʚ ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʥʷ, ʜʝ ʧʨʦʚʦʜʠʣʘʩʷ ʪʽʣʴʢʠ ʙʘʟʦʚʘ ʪʝʨʘʧʽʷ ï 

ʚ 1,34 ʨʘʟʠ (ʪʘʙʣ. 2). ʂʘʨʽʻʩʧʨʦʬʽʣʘʢʪʠʯʥʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʣʘ 51,29 

%. 

ʊʘʙʣʠʮʷ 2 

ʇʦʢʘʟʥʠʢʠ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ (ʂʇɺʟ) ʫ ʜʽʪʝʡ 12 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 26 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

n = 21 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 2,11 Ñ 0,20 2,23 Ñ 0,21 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 2,21 Ñ 0,19 2,35 Ñ 0,24 

ʏʝʨʝʟ 1 ʨʽʢ 2,32 Ñ 0,25 2,73 Ñ 0,26 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 2,38 Ñ 0,26 2,87 Ñ 0,27 

ʏʝʨʝʟ 2 ʨʦʢʠ 2,49 Ñ 0,25 3,01 Ñ 0,29 

 

ʂʇɽ = 100 ï  
0,38 Ŀ 100 

= 51,29 % 
0,78 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʫ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠ-

ʜʫʥʘʚôʾ, ʜʦʟʚʦʣʠʣʦ ʚʞʝ ʯʝʨʝʟ 1 ʨʽʢ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʥʠʟʠʪʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʡ ʽʥʜʝʢʩ ʈʄɸ % ʚ 1,87 ʨʘʟʠ, 

ʷʢʠʡ ʟʘʣʠʰʘʚʩʷ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʽ ʯʝʨʝʟ 2 ʨʦʢʠ. ɯʥʜʝʢʩ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʧʨʠ ʮʴʦʤʫ ʯʝʨʝʟ 1 

ʨʽʢ ʟʤʝʥʰʠʚʩʷ ʚ 2,28 ʨʘʟʠ, ʘ ʽʥʜʝʢʩ ʐʠʣʣʝʨʘ-ʇʠʩʘ-

ʨʻʚʘ (ʐ-ʇ) ï ʚ 1,67 ʨʘʟʠ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʥʠʟʠ-

ʚʩʷ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʘ 2 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʽʣʴʢʠ ʟʙʽʣʴ-

ʰʫʚʘʣʠʩʴ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʷ 3 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 28 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

n = 22 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

ʈʄɸ, % 10,87  10,91 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,16 Ñ 0,02 

ʨ > 0,05 
0,19 Ñ 0,02 

ʐ-ʇ 
1,22 Ñ 0,10 

ʨ > 0,05 
1,31 Ñ 0,12 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʈʄɸ, % 6,3  8,5 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,09 Ñ 0,01 

ʨ > 0,05 
0,11 Ñ 0,01 

ʐ-ʇ 
0,61 Ñ 0,10 

ʨ > 0,05 
0,92 Ñ 0,10 

ʏʝʨʝʟ 1 ʨʽʢ 

ʈʄɸ, % 5,8 9,6 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,07 Ñ 0,01 

ʨ < 0,05 
0,21 Ñ 0,02 

ʐ-ʇ 
0,73 Ñ 0,11 

ʨ > 0,05 
0,98 Ñ 0,10 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 

ʈʄɸ, % 6,0 10,3 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,08 Ñ 0,01 

ʨ < 0,05 
0,33 Ñ 0,03 

ʐ-ʇ 
0,61 Ñ 0,10 

ʨ < 0,05 
1,25 Ñ 0,10 

ʏʝʨʝʟ 2 ʨʦʢʠ 

ʈʄɸ, % 6,1 11,5 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,08 Ñ 0,01 

ʨ < 0,05 
0,41 Ñ 0,03 

ʐ-ʇ 
0,59 Ñ 0,10 

ʨ < 0,05 
1,42 Ñ 0,15 

ʇʨʠʤʽʪʢʘ: ʨ ï ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

 

ɺ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʜʽʪʝʡ ʇʨʠʜʫʥʘʚôʷ ʚʽʢʦʤ 12 ʨʦ-

ʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʃʇʂ, ʽʥʜʝʢʩ ʈʄɸ % ʟʘ 2 ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʥʠʟʠʚʩʷ ʚ 2,5 ʨʘʟʠ, ʽʥʜʝʢʩ ʢʨʦʚʦʪʦ-

ʯʠʚʦʩʪʽ ʟʥʠʟʠʚʩʷ ʚ 2,58 ʨʘʟʠ, ʘ ʽʥʜʝʢʩ ʐ-ʇ ï ʚ 1,27 

ʨʘʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ, ʜʽʪʠ ʷʢʦʾ 

ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʙʘʟʦʚʫ ʪʝʨʘʧʽʶ, ʧʦʜʽʙʥʽ ʜʦʩʪʦʚʽ-

ʨʥʽ ʟʤʽʥʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

(ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʷ 4 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʜʽʪʝʡ  12 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 26 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

n = 21 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

ʈʄɸ, % 15,35 15,96 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,31 Ñ 0,03 

ʨ > 0,05 
0,42 Ñ 0,04 

ʐ-ʇ 
1,42 Ñ 0,15 

ʨ > 0,05 
1,53 Ñ 0,16 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʈʄɸ, % 5,41 10,43 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,06 Ñ 0,01 

ʨ < 0,05 
0,22 Ñ 0,02 

ʐ-ʇ 
0,92 Ñ 0,10 

ʨ > 0,05 
1,32 Ñ 0,12 

ʏʝʨʝʟ 1 ʨʽʢ 

ʈʄɸ, % 6,05 11,56 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,09 Ñ 0,01 

ʨ < 0,05 
0,31 Ñ 0,03 

ʐ-ʇ 
1,02 Ñ 0,10 

ʨ < 0,05 
1,49 Ñ 0,15 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 

ʈʄɸ, % 6,13 15,31 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,11 Ñ 0,01 

ʨ < 0,05 
0,41 Ñ 0,04 

ʐ-ʇ 
1,11 Ñ 0,10 

ʨ < 0,05 
1,56 Ñ 0,15 

ʏʝʨʝʟ 2 ʨʦʢʠ 

ʈʄɸ, % 6,22 16,42 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ 
0,12 Ñ 0,01 

ʨ < 0,05 
0,49 Ñ 0,04 

ʐ-ʇ 
1,12 Ñ 0,11 

ʨ < 0,05 
1,63 Ñ 0,17 

ʇʨʠʤʽʪʢʘ: ʨ ï ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

 

ʉʪʘʥ ʨʽʚʥʷ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʜʽʪʝʡ ʦʮʽ-

ʥʶʚʘʣʠ ʟʘ ʛʽʛʽʻʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ Silness-Loe ʪʘ 

Stallard, ʷʢʽ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʘ 2 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʥʠʟʠʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʚ 2 ʨʘʟʠ ʪʘ ʚ 1,89 ʨʘʟʠ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʟʘ 2 

ʨʦʢʠ ʜʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʷ 5 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 28 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

n = 22 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

S-Loe 
1,47 Ñ 0,16 

ʨ > 0,05 
1,53 Ñ 0,15 

Stallard 
1,61 Ñ 0,17 

ʨ > 0,05 
1,68 Ñ 0,18 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

S-Loe 
1,03 Ñ 0,10 

ʨ > 0,05 
1,25 Ñ 0,14 

Stallard 
1,02 Ñ 0,11 

ʨ > 0,05 
1,28 Ñ 0,14 

ʏʝʨʝʟ 1 ʨʽʢ 

S-Loe 
0,91 Ñ 0,10 

ʨ < 0,05 
1,38 Ñ 0,15 

Stallard 
1,13 Ñ 0,12 

ʨ < 0,05 
1,49 Ñ 0,15 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 

S-Loe 
0,95 Ñ 0,10 

ʨ < 0,05 
1,52 Ñ 0,15 

Stallard 
0,96 Ñ 0,10 

ʨ < 0,05 
1,56 Ñ 0,16 

ʏʝʨʝʟ 2 ʨʦʢʠ 

S-Loe 
0,73 Ñ 0,10 

ʨ < 0,05 
1,64 Ñ 0,17 

Stallard 
0,85 Ñ 0,10 

ʨ < 0,05 
1,67 Ñ 0,16 

 

ʇʨʠʤʽʪʢʘ: ʨ ï ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 
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ʇʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʜʽ-

ʪʝʡ 12 ʨʦʢʽʚ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʃʇʂ, ʚʠʷʚʠʣʦʩʴ ʧʦʢ-

ʨʘʱʝʥʥʷ ʟʘ 2 ʨʦʢʠ ʽʥʜʝʢʩʫ Silness-Loe ʚ 2,25 ʨʘʟʠ ʪʘ 

ʽʥʜʝʢʩʫ Stallard ï ʚ 2,51 ʨʘʟʠ. ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʛʽʛʽ-

ʻʥʠ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʪʘʢʦʞ ʜʦʩʪʦʚʽ-

ʨʥʦ ʥʝ ʟʤʽʥʠʣʠʩʴ (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʷ 6 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʜʽʪʝʡ 12 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʇʨʠʜʫʥʘʚôʾ 

ɻʨʫʧʘ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

n = 26 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥ ̫

n = 21 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

S-Loe 
1,15 Ñ 0,12 

ʨ > 0,05 
1,21 Ñ 0,13 

Stallard 
1,59 Ñ 0,16 

ʨ > 0,05 
1,63 Ñ 0,17 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

S-Loe 
0,61 Ñ 0,08 

ʨ < 0,05 
0,96 Ñ 0,10 

Stallard 
0,59 Ñ 0,08 

ʨ < 0,05 
0,98 Ñ 0,10 

ʏʝʨʝʟ 1 ʨʽʢ 

S-Loe 
0,53 Ñ 0,07 

ʨ < 0,05 
1,01 Ñ 0,10 

Stallard 
0,61 Ñ 0,07 

ʨ < 0,05 
1,23 Ñ 0,12 

ʏʝʨʝʟ 1,5 ʨʦʢʠ 

S-Loe 
0,45 Ñ 0,06 

ʨ < 0,05 
1,25 Ñ 0,11 

Stallard 
0,53 Ñ 0,08 

ʨ < 0,05 
1,35 Ñ 0,12 

ʏʝʨʝʟ 2 ʨʦʢʠ 

S-Loe 
0,51 Ñ 0,06 

ʨ < 0,05 
1,39 Ñ 0,12 

Stallard 
0,62 Ñ 0,08 

ʨ < 0,05 
1,65 Ñ 0,16 

 

ʇʨʠʤʽʪʢʘ: ʨ ï ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʣʽʢʫ-

ʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʜʽʪʝʡ ʇʨʠʜʫ-

ʥʘʚôʷ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʘʜʘʧʪʦʛʝʥʥʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʽ ʪʘ ʨʝʤʽʥʝ-

ʨʘʣʽʟʫʶʯʽ ʧʨʝʧʘʨʘʪʠ, ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʩʥʦʚʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶ-

ʚʘʥʴ ʫ ʜʽʪʝʡ 6 ʪʘ 12 ʨʦʢʽʚ. 
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THE STATE OF THE MICROCIRCULATORY BED OF THE MUCOUS MEMBRANE AFTER THE 

USE OF VARIOUS DESIGNS OF FIXED ORTHODONTIC EQUIPMENT UNDER EXPERIMENTAL 

CONDITIONS  

 

ɸʥʦʪʘʮʽʷ 

ɿʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʧʨʠ ʚʪʨʘʪʽ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʻ ʯʘʩʪʠʥʦʶ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʩʘʥʘʮʽʾ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʫ ʚʩʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ, ʷʢʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʘʙʦ ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʥʘʡʩʫʯʘʩʥʽʰʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʘʜʝʥʪʽʾ ʷʚʣʷʻʪʴʩʷ ʦʨʪʦʜʦʥʪʠʯʥʠʡ, ʘ ʽʥʦʜʽ, ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʜʫʛ, ʮʝʡ ʤʝʪʦʜ ʤʦʞʝ ʩʪʘʪʠ ʻʜʠʥʠʤ ʤʝʪʦʜʦʤ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʡ ʥʝ 

ʧʦʪʨʝʙʫʻ ʥʘʜʘʥʥʷ ʥʘʜʘʣʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 36 ʢʨʦʣʷʭ-ʩʘʤʮʷʭ ʛʦʣʣʘʥʜʩʴʢʦʾ 

ʧʦʨʦʜʠ ʚʽʢʦʤ 6 ʤʽʩʷʮʽʚ (ʧʦ 12 ʪʚʘʨʠʥ ʫ 3 ʛʨʫʧʘʭ). 

Abstract 
Replacement of defects in the dentition with the loss of permanent teeth is part of comprehensive measures of 

rehabilitation of the oral cavity in all age periods, which can be done by surgical or orthopedic methods. At the 

same time, the most modern method of treating adentia is orthodontic, and sometimes, if it is possible to close 

defects in the dental arches, this method can become the only method of rehabilitation of patients that does not 

require further orthopedic care. 

To achieve this goal, we conducted a study on 36 male rabbits of the Dutch breed aged 6 months (12 animals 

in 3 groups each). 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʟʥʽʤʥʘ ʦʨʪʦʜʦʥʪʠʯʥʘ ʪʝʭʥʽʢʘ, ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʤʽʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʝ ʨʫʩʣʦ. 

Key words: fixed orthodontic technique, oral mucosa, microcirculatory bed. 

 

ɿʛʽʜʥʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʰʠʨʝ-

ʥʽʩʪʴ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟʘ ʟʚʝʨʪʘʥʥʷʤ ʫ ʩʪʦʤʘ-

ʪʦʣʦʛʽʯʥʽ ʢʣʽʥʽʢʠ ʚ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʩʪʘʥʦʚʠʪʴ 43 

%. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʘʜʝʥʪʽʾ ʽʟ ʚʽʢʦʤ. ʊʘʢ, ʫ ʦʩʽʙ 15-19 ʨʦʢʽʚ 

ʘʜʝʥʪʽʾ ʚʠʷʚʣʝʥʦ ʫ 25 %, 20-24 ʨʦʢʽʚ ï ʫ 35,9 %, ʘ ʚ 

25-29 ʨʦʢʽʚ ï ʚʞʝ 61,8 % [1, 2]. 

ɿʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʧʨʠ ʚʪʨʘʪʽ 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʻ ʯʘʩʪʠʥʦʶ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ 

ʩʘʥʘʮʽʾ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʫ ʚʩʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ, ʷʢʽ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʘʙʦ ʦʨʪʦʧʝʜʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʩʫʯʘʩʥʽʰʠʤ ʤʝʪʦʜʦʤ ʣʽ-

ʢʫʚʘʥʥʷ ʘʜʝʥʪʽʾ ʷʚʣʷʻʪʴʩʷ ʦʨʪʦʜʦʥʪʠʯʥʠʡ, ʘ ʽʥʦʜʽ, 

ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʜʫʛ, ʮʝʡ 

ʤʝʪʦʜ ʤʦʞʝ ʩʪʘʪʠ ʻʜʠʥʠʤ ʤʝʪʦʜʦʤ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘ-

ʮʽʻʥʪʽʚ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʥʘʜʘʥʥʷ ʥʘʜʘʣʽ ʦʨʪʦʧʝʜʠ-

ʯʥʦʾ ʜʦʧʦʤʦʛʠ [3, 4, 5, 6]. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʟʥʽ-

ʤʥʦʾ ʦʨʪʦʜʦʥʪʠʯʥʦʾ ʪʝʭʥʽʢʠ (ʅʆʊ) ʩʪʘʣʦ çʟʦʣʦʪʠʤ 

ʩʪʘʥʜʘʨʪʦʤè ʫ ʣʽʢʫʚʘʥʥʽ ʘʜʝʥʪʽʾ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ. 

ʆʜʥʘʢ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʩʭʠʣʴʥʘ 

ʜʦ ʟʤʽʥ ʧʽʜ ʚʧʣʠʚʦʤ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʜʽʾ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʝʟʥʽʤʥʦʾ ʦʨʪʦʜʦʥʪʠʯʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʅʆʊ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʘʜʝʥʪʽʻʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤʽʢ-

ʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʘʨʦʜʦʥʪʫ [7, 8, 9].  

ʊʦʤʫ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʟʽʩʪʘʚʣʝʥʥʷ 

ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʅʆʊ ʥʘ ʩʪʘʥ ʤʽʢʨʦʮʠʨ-

ʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʨʽ-

ʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʥʘ 36 ʢʨʦʣʷʭ-ʩʘʤʮʷʭ ʛʦʣʣʘʥʜʩʴʢʦʾ ʧʦʨʦʜʠ 
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ʚʽʢʦʤ 6 ʤʽʩʷʮʽʚ (ʧʦ 12 ʪʚʘʨʠʥ ʫ 3 ʛʨʫʧʘʭ). ɺʩʽ ʜʦʩʣʽ-

ʜʞʫʚʘʥʽ ʪʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

ʜʚʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʛʨʫʧʘʤ ʥʘ ʚʝʨʭʥʶ ʱʝʣʝʧʫ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʙʨʝʢʝʪ-ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʦʙʨʽʟʘʥʥʷ 

ʪʘ ʧʣʦʤʙʫʚʘʥʥʷ ʢʦʨʝʥʷ ʦʜʥʦʛʦ ʨʽʟʮʷ (ʨʠʩ. 1). ʇʨʠ 

ʮʴʦʤʫ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʩʪʦʩʦʚʫ-

ʚʘʣʠ ʪʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʅʆʊ (ʪʝʭ-

ʥʽʢʘ ʧʨʷʤʦʾ ʜʫʛʠ), ʘ ʚ ʪʨʝʪʽʡ ï ʘʚʪʦʨʩʴʢʠʡ ʤʝʪʦʜ, ʨʦ-

ʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʫʞʠʥʠ ʪʘ ʽʤʧʣʘʥʪʘʪʫ 

(z-ʧʦʜʽʙʥʘ ʅʆʊ, ʨʠʩ. 2). 

 
ʈʠʩ. 1. ɹʨʝʢʝʪ ʩʠʩʪʝʤʘ, ʪʝʭʥʽʢʘ ʧʨʷʤʦʾ ʜʫʛʠ. 

 

 
ʈʠʩ. 2. ɼʽʷ ʥʘ ʧʝʨʝʤʽʱʫʚʘʥʠʡ ʟʫʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥʠ ʪʘ ʽʤʧʣʘʥʪʘʪʫ. 

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʪʘʢʪ-

ʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʷʢʠʤ ʥʝ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʅʆʊ ʪʘ 

ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ ʞʦʜʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ.  

ʂʨʦʣʽ ʚʠʚʦʜʠʣʠʩʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ 5-ʪʫ ʪʘ 

20-ʪʫ ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʽʞ-

ʥʘʨʦʜʥʠʭ ʙʽʦʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽ-

ʜʞʝʥʴ ʥʘ ʪʚʘʨʠʥʘʭ. 

ʇʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʢʘ-

ʥʠʥʠ ʧʘʨʦʜʦʥʪʫ ʬʽʢʩʫʚʘʣʠ ʚ 10 % ʨʦʟʯʠʥʽ ʬʦʨʤʘ-

ʣʽʥʫ ʽ ʧʽʩʣʷ ʨʫʪʠʥʥʦʾ ʧʨʦʚʦʜʢʠ ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ, 

ʷʢʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʪʘ ʝʦʟʠʥʦʤ, ʟʘ ʚʘʥʥ ɻʽʟʦʥʦʤ, ʟʘ ʈʝʛʦ.  

ʄʢ̔ʨʦʧʨʝʧʘʨʘʪʠ ʚʠʚʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦ-

ʩʢʦʧʫ çOlympus ɺʍ-41è ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ ʟʦ-

ʙʨʘʞʝʥʴ ʧʨʦʛʨʘʤʦʶ çOlympus DP-soft version 3.2è, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʽ ʧʨʦʚʦʜʠʣʦʩʴ ʤʦʨʬʦʤʝʪʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʇʨʠ ʦʛʣʷʜʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʩʪʘ-

ʥʦʚʣʶʚʘʣʘʩʷ ʅʆʊ, ʧʨʠʚʝʨʪʘʣʘ ʫʚʘʛʫ ʚʠʨʘʞʝʥʘ ʙʣʽ-

ʜʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʧʨʠ ʜʦʪʦʨʢʘʥʥʽ ʰʧʘʪʝ-

ʣʝʤ ʚʦʥʘ ʢʨʦʚʦʪʦʯʠʣʘ.  

ʎʽʢʘʚʠʤ ʻ ʬʘʢʪ, ʱʦ ʦʧʠʩʘʥʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘ-

ʣʠʩʷ ʷʢ ʥʘ 5-ʪʫ, ʪʘʢ ʽ ʥʘ 20-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʮʽʨʢʫ-

ʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 

ɿʤʽʥʠ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʘʤʝʪʨʫ ʦʩʥʦʚʥʠʭ ʩʫʜʠʥ ʄʎʈ ʥʘ ʬʦʥʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʅʆʊ, z-

ʧʦʜʽʙʥʦʾ ʅʆʊ ʪʘ ʚ ʽʥʪʘʢʪʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ. 

ɻʨʫʧʠ 

ɼʽʘʤʝʪʨ ʝʣʝʤʝʥʪʽʚ ʄʎʈ, ʭ10-6 ʤ 

ʘʨʪʝʨʦ̔ʣʠ 
ʧʨʝʢʘʧʣ̔ʷʨʥ ̔ ʘʨ-

ʪʝʨ̔ʦʣʠ 
ʢʘʧ̔ʣʷʨʠ 

ʧʦʩʪʢʘʧʣ̔ʷʨʥ ̔ʚʝ-

ʥʫʣʠ 
ʚʝʥʫʣʠ 

ɯʥʪʘʢʪʥ ̔ʪʚʘ-

ʨʠʥʠ 
23,12Ñ0,45 13,18Ñ0,24 7,37Ñ0,32 25,66Ñ0,37 37,48Ñ1,71 

ʪʨʘʜʠʮʽʡʥʘ 

ʅʆʊ, 5 ʜʦʙʘ 
18,01Ñ0,41* 11,33Ñ0,25* 5,47Ñ0,11* 28,03Ñ0,63 43,21Ñ1,59* 

ʪʨʘʜʠʮʽʡʥʘ 

ʅʆʊ, 20 ʜʦʙʘ 
13,34Ñ0,61* 9,74Ñ0,29* 4,77Ñ0,14* 29,39Ñ0,38* 46,87Ñ1,66* 

z-ʧʦʜʽʙʥʘ ʅʆʊ, 

5 ʜʦʙʘ 
20,42Ñ1,04Û 12,21Ñ0,32Û 6,47Ñ0,38Û 27,44Ñ0,72 41,39Ñ1,36 

z-ʧʦʜʽʙʥʘ ʅʆʊ, 

20 ʜʦʙʘ 
22,14Ñ0,91Û 12,71Ñ0,39Û 7,02Ñ0,19Û 26,03Ñ0,82Û 40,11Ñ1,22Û 

ʇʨʠʤʽʪʢʘ: *ʨ<0,05 ʨʽʟʥʠʮʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ; Ûʨ<0,05 ʨʽʟʥʠʮʷ ʩʪʘ-

ʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʾ ʅʆʊ.  
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ɼʽʘʤʝʪʨ ʘʨʪʝʨʽʦʣ ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʪʦʜʠʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʅʆʊ ʩʢʣʘ-

ʜʘʚ 18,01Ñ0,41 ʪʘ 13,34Ñ0,61; ʜʽʘʤʝʪʨ ʧʨʝʢʘʧʽʣʷʨʽʚ ï

11,33Ñ0,25 ʪʘ 9,74Ñ0,29; ʢʘʧʽʣʷʨʽʚ ï 5,47Ñ0,11 ʪʘ 

4,77Ñ0,14; ʘ ʧʦʩʪʢʘʧʽʣʷʨʥʠʭ ʚʝʥʫʣ ï 28,03Ñ0,63 ʪʘ 

29,39Ñ0,38 ʽ ʚʝʥʫʣ ï 43,21Ñ1,59 ʪʘ 46,87Ñ1,66 ʚʽʜʧʦ-

ʚʽʜʥʦ ʥʘ 5 ʪʘ 20 ʜʦʙʫ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʧʘʨʘʪʫʨʠ. 

ɺʠʨʘʞʝʥʽʩʪʴ ʟʤʽʥ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫ-

ʩʣʘ (ʄʎʈ) ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʠʜʫ ʅʆʊ. ʎʽ ʟʤʽʥʠ ʙʫʣʠ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʣʘʩʥʦ ʨʦʟʨʦʙʣʝ-

ʥʦʾ z-ʧʦʜʽʙʥʦʾ ʅʆʊ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʫʞʠʥʠ ʪʘ 

ʽʤʧʣʘʥʪʘʪʫ. ʊʘʢ, ʜʽʘʤʝʪʨ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʫʜʠʥ 

ʙʫʚ ʥʘ 13-18 % ʙʽʣʴʰʠʤ ʥʘ 5 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʢʠ ʧʨʷʤʦʾ ʜʫʛʠ, ʘ 

ʥʘ 20 ʜʦʙʫ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ z-ʧʦʜʽʙʥʦʾ ʅʆʊ ʜʽʘ-

ʤʝʪʨ ʩʫʜʠʥ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʠʭ ʚ ʽʥʪʘʢ-

ʪʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʪʘ ʙʫʚ ʥʘ 47-65 % ʙʽʣʴʰʠʤ ʚ ʧʦ-

ʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʥʦʶ ʪʝʭʥʽʢʦʶ 

ʧʨʷʤʦʾ ʜʫʛʠ.  

ʄʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʛʨʫʧʠ ʽʥʪʘʢʪʥʠʭ 

ʪʚʘʨʠʥ, ʷʢʠʤ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ ʙʫʜʴ-ʷʢʠʭ ʤʘʥʽʧʫʣʷ-

ʮʽʡ, ʙʫʣʠ ʪʚʘʨʠʥʠ ʚ ʛʨʫʧʽ, ʷʢʠʤ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ z-

ʧʦʜʽʙʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʅʆʊ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʫ-

ʞʠʥʠ ʪʘ ʽʤʧʣʘʥʪʘʪʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʽʪʴ ʧʨʠ ʟʦ-

ʚʥʽʰʥʴʦʤʫ ʦʛʣʷʜʽ ʧʦʨʦʞʥʠʥʘ ʨʦʪʫ ʚʠʛʣʷʜʘʣʘ ʙʣʽʜʦ-

ʨʦʞʝʚʦʶ, ʚʦʣʦʛʦʶ, ʯʠʩʪʦʶ. ʇʨʠ ʜʦʪʦʨʢʫʚʘʥʥʽ ʰʧʘ-

ʪʝʣʝʤ ʤʘʡʞʝ ʥʝ ʢʨʦʚʦʪʦʯʠʣʘ.  

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʅʆʊ, ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ z-

ʧʦʜʽʙʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʘʞʝʥʽ ʫ ʟʥʘʯʥʦ ʤʝʥʰʦʤʫ 

ʩʪʫʧʝʥʽ, ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʠ ʨʽʚʥʦʤʽʨʥʽ, ʙʝʟ ʬʦʨʤʫ-

ʚʘʥʥʷ ʦʩʝʨʝʜʢʽʚ ʛʦʩʪʨʦʾ ʘʙʦ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʢʩʽʾ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʽʚ. ʇʨʠ ʮʴʦʤʫ, ʚʽʜʩʫʪʥʷ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫ-

ʩʣʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ, ʧʦʰʠʨʝʥʠʭ ʜʽʣʷʥʦʢ ʢʨʦʚʦ-

ʚʠʣʠʚʽʚ, ʬʦʨʤʫʚʘʥʴ ʤʘʩʠʚʥʠʭ ʪʨʦʤʙʦʪʠʯʥʠʭ ʤʘʩ, 

ʷʢʽ ʙʫʣʠ ʧʝʨʝʚʘʞʥʦ ʚ ʘʨʪʝʨʽʷʭ ʤʘʣʦʛʦ ʢʘʣʽʙʨʫ, ʘʨʪʝ-

ʨʽʦʣʘʭ, ʧʦʩʪʢʘʧʽʣʷʨʘʭ, ʚʝʥʫʣʘʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʚ ʛʨʫʧʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʅʆʊ ʧʨʷʤʦʾ ʜʫʛʠ. ʊʘʢʦʞ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʧʘ-

ʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʙʝʟ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘ-

ʢʨʦʬʘʛʽʚ.  

ɺʠʩʥʦʚʢʠ. ɺ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦ-

ʚʣʝʥʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʅʆʊ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʰʝʤʽʯʥʠʭ ʟʤʽʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʫ ʟ ʨʦʟʚʠʪʢʦʤ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨ-

ʢʫʣʷʮʽʾ ʚ ʥʽʡ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ z-ʧʦʜʽʙʥʦʾ-ʅʆʊ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʪʘʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʫ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʽʰʝʤʽʾ ʪʘ ʥʝʢʨʦʟʫ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʫ. ʇʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʅʆʊ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʫʞʠʥʠ ʪʘ ʽʤʧʣʘʥʪʘʪʫ ʥʘ 

20-ʪʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʙʣʠʟʴʢʠʡ 

ʜʦ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. 
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