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ɸʥʦʪʘʮʽʷ 

ɺ ʩʪʘʪʪʽ ʡʜʝʪʴʩʷ ʧʨʦ ʘʧʘʨʘʪʥʦ-ʤʦʜʫʣʴʥʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʰʪʫʯʥʦʤʫ ʚʽʜʪʚʦʨʝʥʥʽ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʇʦʢʘʟʘʥʦ, ʷʢʠʤ ʯʠʥʦʤ ʤʦʜʠʬʽʢʫʚʘʪʠ ʘʧʘʨʘʪ 

ɺʝʡʩʘ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʾ ʢʘʥʘʣʽʚ ʚʧʣʠʚʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʧʘ-

ʨʘʤʝʪʨʠ, ʷʢʽ ʻ ʚʘʛʦʤʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦ-

ʣʷʛʘʶʪʴ ʫ ʚʠʙʦʨʽ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʦʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʫʩʪʘʥʦʚʢʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʢʣʶʯʝʥʥʷ ʘʧʘʨʘʪʥʠʭ 

ʟʘʩʦʙʽʚ.  

Abstract 

The article is devoted to hardware-modular specialized provision of information technologies used for 

artificial reproduction of hydrobionts. Showing how to change the Weiss machine. Particular attention is devoted 

to the introduction of channels of influence, each of which has its purpose and parameters important for the 

construction of optimal information technology. System setup is to select the number of items merged into one 

installation by connecting the equipment. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʣʙʘ ɺʝʡʩʘ, ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʥʘʣʠ, ʮʠʬʨʦʚʠʡ ʙʣʦʢ, ʘʚʪʦʤʘ-

ʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ. 

Keywords: Weiss flask, hardware support, information channels, digital block, automated information 

system, algorithm for hardware operation. 

 

ɿ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʧʨʦʙʣʝʤʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʜʘʣʴ-

ʰʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʚʘʨʥʦʾ ʨʠʙʠ ʩʪʘʣʘ ʦʩʦʙʣʠʚʦ 

ʛʦʩʪʨʦʶ. ɼʦ ʪʦʛʦ ʞ, ʩʪʘʚʢʦʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʨʠʙʠ, 

ʷʢʝ ʮʽʣʢʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ, ʚʞʝ 

ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʫʯʘʩʥʫ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʫ 

ʛʘʣʫʟʴ ʧʦʚʥʦʮʽʥʥʠʤ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ʇʨʠ ʰʪʫʯʥʦʤʫ ʚʽʜʪʚʦʨʝʥʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʽ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʥʩʠ-

ʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ [1,4]. ʆʜʥʘʢ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤʠ, 

ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʾʭ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʟʤʝʥ-

ʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʙʽʦʥʪʽʚ. ɼʣʷ 

ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʷʜ 

ʫʤʦʚ [3]. 

ɼʣʷ ʷʢʽʩʥʦʛʦ ʰʪʫʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʛʽʜʨʦʙʽʦʥ-

ʪʽʚ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʘʥʘʣʠ ʚʧʣʠʚʫ: 

ʩʚʽʪʣʦʚʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ, ʧʦʪʦʢʦʚʠʡ ʪʘ ʢʘʥʘʣ ʘʥʘ-

ʣʽʟʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʢʦʣʙʽ ɺʝʡʩʘ. ɺʨʘʭʦʚʫʶʯʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʙʠ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʜʦʜʘʪʠ ʢʘʥʘʣ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʦʤ ʝʢʨʘʥʘ, ʷʢʠʡ ʤʽ-

ʩʪʠʪʴ ʥʘ ʩʦʙʽ ʜʘʪʯʠʢʠ ʪʘ ʧʨʠʩʪʨʦʾ ʚʧʣʠʚʫ ʪʘ ʟʘʙʝʟ-

ʧʝʯʫʻ ʚʽʜʢʨʠʪʪʷ ʢʦʣʙʠ ɺʝʡʩʘ ʜʣʷ ʾʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(ʨʠʩ.1). 

ʇʨʠʟʥʘʯʝʥʥʷ ʢʘʥʘʣʽʚ ʥʘʩʪʫʧʥʝ:  

- ʂʘʥʘʣ ʪʝʨʤʦʛʨʘʬʽʾ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʢʦʣʙʽ ɺʝʡʩʘ ʽ ʧʝʨʝʜʘʯʽ ʚʠ-

ʤʽʨʷʥʠʭ ʜʘʥʠʭ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴ-

ʰʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘ ʝʢʨʘʥ ʢʦ-

ʨʠʩʪʫʚʘʯʫ. 

- ʂʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʧʽʜʽʛʨʽʚʘʥʥʷ ʚʦʜʠ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʢʝʨʫʶʯʦʛʦ 

ʩʠʛʥʘʣʫ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʧʨʘ-

ʮʶʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

- ʂʘʥʘʣ ʩʚʽʪʣʦʚʦʛʦ ʚʧʣʠʚʫ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʦʧʨʦʤʽʥʝʥʥʷ ʽʢʨʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʣʙʽ ɺʝʡʩʘ 

ʩʚʽʪʣʦʤ ʨʽʟʥʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ 

ʮʴʦʤʫ, ʢʦʨʠʩʪʫʚʘʯ ʩʘʤ ʚʠʟʥʘʯʘʻ ʩʧʝʢʪʨʘʣʴʥʠʡ 
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ʩʢʣʘʜ ʩʚʽʪʣʘ, ʬʦʨʤʫʶʯʠ ʢʦʤʙʽʥʘʮʽʶ ʽʟ ʪʨʴʦʭ ʩʢʣʘ-

ʜʦʚʠʭ ʢʦʣʴʦʨʽʚ ï ʯʝʨʚʦʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ. 

- ʂʘʥʘʣ ʢʝʨʫʚʘʥʥʷ ʚʦʜʦʛʦʥʦʤ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʦʜʘʯʽ 

ʚʦʜʠ ʚ ʢʦʣʙʫ ɺʝʡʩʘ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʽʢʨʠ ʚ ʜʘʥʦʤʫ ʘʧʘʨʘʪʽ.  

- ʂʘʥʘʣ ʧʨʠʚʦʜʫ ʝʢʨʘʥʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʝʢʨʘʥʫ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʥʘʚʢʦʣʦ ʢʦʣʙʠ ɺʝʡʩʘ ʪʘ ʤʽʩʪʠʪʴ ʥʘ ʩʦʙʽ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʽʥʰʠʭ ʢʘʥʘʣʽʚ ʝʣʝʤʝʥʪʠ ʪʘ ʜʘʪʯʠʢʠ. 
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʣʙʦʶ ɺʝʡʩʘ 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʜʘʣʴʰʫ ʧʝʨʩʧʝʢʪʠʚʫ ʩʪʨʫʢʪʫʨʠ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʩʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʱʝ ʦʜʥʦʛʦ ʢʘʥʘʣʫ ï ʢʘʥʘʣ ʨʝʻʩʪʨʘʮʽʾ ʤʝʨʪʚʦʾ ʽʢʨʠ. 

ʆʩʢʽʣʴʢʠ ʤʝʨʪʚʘ ʽʢʨʠ ʨʠʙ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʢʦʣʙʠ ʚʥʘ-

ʩʣʽʜʦʢ ʟʣʠʚʘʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʚʦʜʠ ʚ ʩʧʝʮʽʘʣʴʥʫ 

ʣʽʡʢʫ-ʫʣʦʚʣʶʚʘʯ, ʚʦʜʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʩʠʪ ʪʘ ʙʘʨôʻʨʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʝʨʪʚʘ ʽʢʨʘ ʧʦʪʨʘʧ-

ʣʷʻ ʚ ʩʧʝʮʽʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ, ʥʘʧʦʚʥʝʥʽʩʪʴ ʷʢʦʛʦ 

ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɿʥʘʶʯʠ ʦʙôʻʤ 

ʨʝʟʝʨʚʫʘʨʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʝʨʪʚʦʾ ʽʢʨʠ, 

ʷʢʘ ʚ ʥʴʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ. 

ʂʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʢʘʥʘʣʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʣ-

ʙʦʶ ɺʝʡʩʘ, ʜʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʽʥʜʠʢʘʮʽʾ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʝʢ-

ʨʘʥ, ʢʣʘʚʽʘʪʫʨʘ, ʧʫʣʴʪ, ʽʥʪʝʨʬʝʡʩ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ.  

ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ, ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ ʥʝʦʙ-

ʭʽʜʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʘ ʦʪʨʠʤʘʪʠ ʧʦʪʦʯʥʽ ʟʥʘʯʝʥʥʷ 

ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩʫ ʧʨʠʣʘʜʽʚ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʢʦʣʙʠ 

ɺʝʡʩʘ ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʭʝʤʫ, ʷʢʘ ʙ ʜʦʟʚʦ-

ʣʷʣʘ ʜʣʷ ʤʥʦʞʠʥʠ ʢʦʣʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʻʜʠʥʽ ʝʣʝ-

ʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʨʦʱʫ-

ʚʘʥʥʷ ʽʢʨʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʢʦʣʙ (ʥʘ ʨʠʩ. 2 ʾʭ 

3). ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ 

ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʽʥʜʠʢʘʮʽʾ. ʊʘʢʘ ʩʠʩ-

ʪʝʤʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʧʫʣʴʪ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ (ʦʧʮʽʦʥʘʣʴʥʦ), ʤʦʥʽʪʦʨ, ʤʘʪʨʠʯʥʫ ʢʣʘʚʽ-

ʘʪʫʨʫ.  

 



6 Slovak international scientific journal # 23, (2018) 

ȧɑɔɐ 

ɐɋɖəɈɆɓɓɥ 

ɐɔɑɇɔɤ 

ɷ1

ȧɑɔɐ 

ɐɋɖəɈɆɓɓɥ 

ɐɔɑɇɔɤ 

ɷ2

ȧɑɔɐ 

ɐɋɖəɈɆɓɓɥ 

ɐɔɑɇɔɤ 

ɷ3

ȵɑɆɘɆ Ѱɓɘɋɖɚɋɏɗə 

ɐɋɖəɈɆɓɓɥ 

ȪɖɆɏɈɋɖ ɊɎɗɘɆɓɜѰɏɓɔɉɔ 

ɐɋɖəɈɆɓɓɥ + ɕəɑɢɘ

ȶѰɊɐɔɐɖɎɗɘɆɑѰɝɓɎɏ 

ɋɐɖɆɓ

ȰɑɆɈѰɆɘəɖɆ

22

1

2

8

6

ȰɔɑɇɆ 1 ȰɔɑɇɆ 2 ȰɔɑɇɆ 3

 
ʈʠʩʫʥʦʢ 2. ʂʦʥʩʪʨʫʢʮʽʷ ʘʧʘʨʘʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʪʨʴʦʤʘ ʢʦʣʙʘʤʠ ɺʝʡʩʘ ʪʘ ʟʘʩʦʙʘʤʠ ʢʝʨʫʚʘʥʥʷ. 

 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʘʚʪʦ-

ʤʘʪʠʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʦʤʫ ʮʷ ʩʠʩ-

ʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʝʨʩʦʥʘʣʫ ʪʘ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʽʥ-

ʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ. ɼʘʥʘ 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʜʽ-

ʘʛʥʦʩʪʠʢʫ ʪʘ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʦʤ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʻ ʚʘʛʦʤʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʰʪʫʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ.  

ʇʝʨʚʠʥʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʶʪʴ ʫ 

ʚʠʙʦʨʽ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʦʻʜʥʘʥʽ ʚ ʻʜʠʥʫ 

ʫʩʪʘʥʦʚʢʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʢʣʶʯʝʥʥʷ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦ-

ʙʽʚ, ʷʢʽ ʙʫʣʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʱʝ.  

ʇʨʠ ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʚʨʘʭʦʚʫ-

ʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

1. ʋʩʪʘʥʦʚʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʘʛʘʪʦʢʦʣʙʦʚʦʶ; 

2. ʂʦʞʥʘ ʢʦʣʙʘ ʤʘʻ ʚʣʘʩʥʠʡ ʢʘʥʘʣ ʢʝʨʫʚʘʥʥʷ 

ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʽʥʜʠʚʽʜʫʘ-

ʣʴʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ; 

3. ʇʦʪʨʽʙʥʦ ʩʬʦʨʤʫʚʘʪʠ ʩʧʦʩʽʙ ʧʝʨʝʜʘʯʽ ʦʜʥʘ-

ʢʦʚʦʛʦ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʦʜʨʘʟʫ ʜʣʷ ʚʩʽʭ ʢʦʣʙ ʫʩ-

ʪʘʥʦʚʢʠ. 

4. ʇʦʪʨʽʙʥʦ ʟʯʠʪʫʚʘʪʠ ʧʦʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʨʽʚʝʥʴ 

ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʩʫ ʨʦʙʦʪʠ ʢʦʣʙʠ.  

ʊʘʢʽ ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽ-

ʯʥʫ ʛʥʫʯʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʽʢʨʠ ʪʘ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʚʩʽʻʾ ʫʩʪʘʥʦʚʢʠ, ʢʦʣʙʠ ʷʢʦʾ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʡʦʛʦ ʩʪʘʜʽʷʭ. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧ-

ʥʦʤʫ[2]: ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ ʞʠʚʣʝʥʥʷ ʙʣʦʢ ʽʥʪʝʨʬʝʡʩʫ 

ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʜʽʘʛʥʦʩʪʠʢʫ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʩʠ-

ʩʪʝʤʠ ʢʦʣʙ. ʉʬʦʨʤʫʚʘʚʰʠ ʧʝʨʝʣʽʢ ʘʜʨʝʩ ʢʦʣʙ, ʩʠʩ-
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ʪʝʤʘ ʦʯʽʢʫʻ ʥʘ ʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠ-

ʙʦʨʽ ʝʣʝʤʝʥʪʫ ʫʩʪʘʥʦʚʢʠ (ʢʦʥʢʨʝʪʥʦʾ ʢʦʣʙʠ), ʘʙʦ 

ʚʩʽʭ ʢʦʣʙ ʨʘʟʦʤ (ʨʠʩ.3). 

ʇʽʩʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙóʻʢʪʫ ʢʝʨʫʚʘʥʥʷ ʥʝʦʙʭʽ-

ʜʥʦ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʜʽʾ ï ʜʽʘʛʥʦʩʪʠʢʘ ʘʙʦ ʨʝʛʫʣʷʮʽʾ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʦʙóʻʢʪ ʢʝʨʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʜʘʥʽ ʧʨʦ 

ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ (ʚʢʣʶʯʘʶʯʠ ʢʦʣʴʦ-

ʨʦʚʫ ʛʘʤʫ ʪʘ ʷʩʢʨʘʚʽʩʪʴ ʩʚʽʪʽʥʥʷ), ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ 

ʚ ʢʦʣʙʽ ʪʘ ʯʘʩ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ. ʈʝʛʫʣʶʚʘʥʥʷ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʝʨʫʶʯʽ ʜʽʾ ʱʦʜʦ ʧʨʠʩʚʦʻʥʥʷ ʟʥʘ-

ʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʢʦʣʙʫ ʟʽ ʩʪʦʨʦʥʠ ʩʠʩʪʝʤʠ. ɼʦ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʚʽ-

ʜʥʦʩʠʪʴʩʷ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʰʚʠʜʢʽʩʪʴ ʮʠʨ-

ʢʫʣʷʮʽʾ ʚʦʜʠ. ʊʘʢʦʞ, ʨʝʛʫʣʷʮʽʷ ʜʦʟʚʦʣʷʻ ʧʽʜʥʷʪʠ ʝʢ-

ʨʘʥ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʢʦʣʙʠ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʨʦʙʽʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʨʝʛʫʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ 

ʢʘʥʘʣ ʚʧʣʠʚʫ, ʚʠʩʪʘʚʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʧʽʜ-

ʪʚʝʨʜʠʪʠ ʩʚʽʡ ʚʠʙʽʨ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʥʠʡ ʢʝʨʫ-

ʶʯʠʡ ʩʠʛʥʘʣ ʙʫʜʝ ʧʝʨʝʜʘʥʦ ʧʦ ʦʙʨʘʥʽʡ ʘʜʨʝʩʽ ʥʘ ʨʦ-

ʙʦʯʠʡ ʦʨʛʘʥ ʢʦʣʙʠ, ʘ ʢʦʨʠʩʪʫʚʘʯ ʚʠʡʜʝ ʚ ʛʦʣʦʚʥʝ 

ʤʝʥʶ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʦʜʨʘʟʫ ʚʩʽʭ ʝʣʝ-

ʤʝʥʪʽʚ (ʢʦʣʙ) ʫʩʪʘʥʦʚʢʠ, ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʚʘʨʽʘʥʪ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʩʚʦ-

ʻʥʥʷ ʦʜʥʘʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʩʽʤ ʢʦʣʙʘʤ. 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ, ʱʦ ʚʠ-

ʩʪʘʚʣʷʶʪʴʩʷ ʜʣʷ ʢʦʣʙʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʝʥʝʨʛʦʥʝʟʘ-

ʣʝʞʥʽʡ ʧʘʤóʷʪʽ ʩʠʩʪʝʤʠ ʪʘ ʚʠʪʨʠʤʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʨʦʙʦʪʠ ʘʙʦ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʞʠʚʣʝʥʥʷ. ʎʽ ʧʘʨʘʤʝ-

ʪʨʠ ʻ ʥʝʟʤʽʥʥʠʤʠ ʜʦ ʪʠʭ ʧʽʨ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ 

ʚʚʝʜʝ ʽʥʰʽ ʟʥʘʯʝʥʥʷ.  

ʅʘʚʽʛʘʮʽʶ ʧʦ ʤʝʥʶ ʪʘ ʚʠʙʽʨ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪ-

ʨʽʚ ʢʦʨʠʩʪʫʚʘʯ ʟʜʽʡʩʥʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʯʥʦʾ 

ʢʣʘʚʽʘʪʫʨʠ ʪʘ ʢʫʨʩʦʨʫ. 
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ʇʦʯʘʪʦʢ

ʂ̔ʥʝʮɹ

ɺʩ̔ 1 2 N

ɺʠʟʥʘʯʝʥʥ̫ ʢ̔ʣɹʢʦʩʪ̔ 

ʧ̔ʜʢʣʁʯʝʥʠʭ ʝʣʝʤʝʥʪ̔ʚ N

ʆʧʠʪʫʚʘʥʥ̫ ʝʣʝʤʝʥʪ̔ʚ 

ʚ̔ʜ ̔ = 0 ʜʦ N

i = i + 1 

ʆʪʨʠʤʘʥʥ̫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʦʜʠ ̔-ʦʛʦ ʝʣʝʤʝʥʪʫ 

ʇʝʨʝʚ̔ʨʢʘ 

ʢʦʨʝʢʪʥʦʩʪ̔ ʧ̔ʜʢʣʁ -

ʯʝʥʥ̫

ʇʝʨʝʤʠʢʘʯ
ɼ̔ʘʛʥʦʩʪʠʢʘ ʈʝʛʫʣ̫ʮ̫̔

ɺʠʙ̔ʨ ʢʘʥʘʣʫ 

ʚʧʣʠʚʫ

ɺʠʙ̔ʨ ʝʣʝʤʝʥʪʫ

ʫʩʪʘʥʦʚʢʠ

ɿʘʧʠʪ ʜʦ ʧʨʠʣʘʜʫ ̔ 

ʚʠʚʝʜʝʥʥ̫ ʜʘʥʠʭ ʥʘ ʝʢʨʘʥ 

ʧʨʦ ʨ̔ʚʝʥɹ ʦʩʚ̔ʪʣʝʥʦʩʪ̔

ɿʘʧʠʪ ʜʦ ʧʨʠʣʘʜʫ ̔ 

ʚʠʚʝʜʝʥʥ̫ ʜʘʥʠʭ ʥʘ ʝʢʨʘʥ 

ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ

ɿʘʧʠʪ ʜʦ ʧʨʠʣʘʜʫ ̔ 

ʚʠʚʝʜʝʥʥ̫ ʜʘʥʠʭ ʥʘ ʝʢʨʘʥ 

ʧʨʦ ʯʘʩ ʨʦʙʦʪʠ

ʉʚ̔ʪʣʦ ʊʝʤʧʝʨʘʪʫʨʘ ʅʘʩʦʩ ɽʢʨʘʥ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ʇ̔ʜʪʚʝʨʜʞʝʥʥ̫ ʚʚʝʜʝʥʥ̫, ʬʦʨʤʫʚʘʥʥ̫ 

ʧʘʢʝʪʫ ʜʘʥʠʭ, ʧʝʨʝʜʘʯʘ ʢʝʨʫʁʯʦʾ 

ʢʦʤʘʥʜʠ ʧʦ ʦʙʨʘʥ̔ʡ ʘʜʨʝʩ̔ ʝʣʝʤʝʥʪʫ

... ...

ɺʠʭ̔ʜ ʚ ʛʦʣʦʚʥʝ ʤʝʥʁ

ʊʘʢ

ʅ̔
ʌʦʨʤʫʚʘʥʥ̫ ʩʧʠʩʢʫ 

ʧ̔ʜʢʣʁʯʝʥʠʭ ʝʣʝʤʝʥʪ̔ʚ

ɸ

ɸ1

 
ʈʠʩʫʥʦʢ 3. ɹʣʦʢ-ʩʭʝʤʘ ʟʘʛʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ [2]. 
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ɸ

ɸ1

ɺʠʙ̔ʨ ʢʘʥʘʣʫ 

ʚʧʣʠʚʫ

ʉʚ̔ʪʣʦ ʊʝʤʧʝʨʘʪʫʨʘ ʅʘʩʦʩ ɽʢʨʘʥ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ɺʚʝʜʝʥʥ̫ 

ʥʦʚʠʭ ʟʥʘʯʝʥɹ

ʇ̔ʜʪʚʝʨʜʞʝʥʥ̫ 

ʚʚʝʜʝʥʥ̫

ʇʝʨʝʙ̔ʨ ʝʣʝʤʝʥʪ̔ʚ ʚ̔ʜ 

 ̔= 0 ʜʦ N

i = i + 1 

ʌʦʨʤʫʚʘʥʥ̫ ʧʘʢʝʪʫ ʜʘʥʠʭ, 

ʧʝʨʝʜʘʯʘ ʢʝʨʫʁʯʦʾ ʢʦʤʘʥʜʠ 

ʧʦ ʘʜʨʝʩ̔ ʫʩʪʘʥʦʚʢʠ

 
 

ʈʠʩʫʥʦʢ 3. ɹʣʦʢ-ʩʭʝʤʘ ʟʘʛʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ (ʧʨʦʜʦʚʞʝʥʥʷ) [2] 

 

ɺ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ, ʩʠʩʪʝʤʘ ʧʝʨʤʘʥʝʥʪʥʦ 

ʦʪʨʠʤʫʻ ʜʘʥʽ ʧʨʦ ʧʦʪʦʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ ʚ ʢʦʣ-

ʙʘʭ ʽ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʘʥʘʣʽʟʫʻ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ, 

ʱʦ ʨʦʟʯʠʥʝʥʠʡ ʚ ʥʽʡ. ɼʘʥʠʡ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʪʴ ʧʦ 

ʘʣʛʦʨʠʪʤʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4. ɿʛʽʜʥʦ 

ʧʦʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʮʝʥʪʨʘʣʴʥʠʡ ʙʣʦʢ ʽʥʪʝʨʬʝʡʩʫ 

ʩʠʩʪʝʤʠ, ʤʘʶʯʠ ʩʧʠʩʦʢ ʧʽʜʢʣʶʯʝʥʠʭ ʙʣʦʢʽʚ ʢʝʨʫ-

ʚʘʥʥʷ ʢʦʣʙʘʤʠ, ʧʝʨʽʦʜʠʯʥʦ (1 ʨʘʟ ʟʘ ʭʚʠʣʠʥʫ) ʧʦʜʘʻ 

ʟʘʧʠʪ ʥʘ ʦʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʜʦ ʢʦʞʥʦʛʦ 

ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʙʣʦʢʫ. 

 

ʇʦʨ̔ʚʥ̫ʥʥ̫ 

ʟ ʢʦʨʠʜʦʨʦʤ 

ʟʥʘʯʝʥɹ

ʇʝʨʝʙ̔ʨ ʝʣʝʤʝʥʪ̔ʚ ʚ̔ʜ 

 ̔= 0 ʜʦ N

i = i + 1 

ʆʪʨʠʤʘʥʥ̫ ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ 

ʚ̔ʜ ̔-ʪʦʛʦ ʝʣʝʤʝʥʪʫ ʩʠʩʪʝʤʠ

ʇʝʨʝʪʚʦʨʝʥʥ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʢ̔ʣɹʢ̔ʩʪɹ 

ʢʠʩʥʁ  ʟʛ̔ʜʥʦ ʘʥʘʣ̔ʪʠʯʥʦʛʦ ʚʠʨʘʟʫ

ɿʙʝʨʝʞʝʥʥ̫ ʚ 

ʤʘʩʠʚ̔ ʜʘʥʠʭ

ʈʝʞʠʤ 

ʪʨʠʚʦʛʠ

ʇʦʯʘʪʦʢ

ʂ̔ʥʝʮɹ

ɺ ʤʝʞʘʭ
ʇʦʟʘ 

ʤʝʞʘʤʠ

 
ʈʠʩʫʥʦʢ 4. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʠʩʥʶ ʚ ʚʦʜʽ. [2] 
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ʆʪʨʠʤʘʚʰʠ ʜʘʥʽ, ʩʠʩʪʝʤʘ ʚʠʢʦʥʫʻ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ 

ʟʛʽʜʥʦ ʘʥʘʣʽʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. 

 

2( ) 1.3sin( 0.058 /57.3) 0.145 14K O t t= - - +, 

 

ʜʝ t ï ʪʝʤʧʝʨʘʪʫʨʘ; ʂ(ʆ2) ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʢʦʥ-

ʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ ʫ ʚʦʜʽ. 

 

ʆʪʨʠʤʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʤʘʩʠʚʽ 

ʜʘʥʠʭ ʽ ʜʦʩʪʫʧʥʘ ʜʣʷ ʩʢʘʯʫʚʘʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ 

ʢʦʤʧôʶʪʝʨ, ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʪʘ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʪʘ ʜʽʘʛʨʘʤ. 
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CONSTRUCTION  AND  ARCHITECTURE  
ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʃʀʗʅʀʗ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ɿɸʇʆʃʅʀʊɽʃʗ ʅɸ ʌʀɿʀʂʆ- 

ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʀ ʉʎɽʇʃɽʅʀɽ ʉ ʂɸʄʅɽʄ ɺʗɾʋʑɽɻʆ 

ʉɽʈʆʉʆɼɽʈɾɸʑɽɻʆ ɸʈɹʆʃʀʊɸ 

ʀʩʘʢʫʣʦʚ ɹ.ʈ., 
ɼ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɼʠʟʘʡʥ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘè 

ɸʢʪʶʙʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉ. ɹʘʠʰʝʚʘ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ. ɾʫʙʘʥʦʚʘ (ʂʘʟʘʭʩʪʘʥ) 

ʊʫʢʘʰʝʚ ɾ.ɹ., 
ʂ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ- 

ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥè ʂʘʟʘʭʩʢʦ-ʈʫʩʩʢʦʛʦ 
ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʂʘʟʘʭʩʪʘʥ) 

ɸʙʜʫʣʣʘʝʚ ʍ.ʊ., 
ʂ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɼʠʟʘʡʥ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘè 

ɸʢʪʶʙʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉ. ɹʘʠʰʝʚʘ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ. ɾʫʙʘʥʦʚʘ (ʂʘʟʘʭʩʪʘʥ) 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʣʠʷʥʠʷ ʮʝʣʣʶʣʦʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ, ʠʭ ʩʮʝʧʣʝʥʠʶ ʩ ʢʘʤʥʝʤ ʚʷʞʫʱʝʛʦ, ʨʘʟʨʘʙʦʪʢʝ ʩʦʩʪʘʚʦʚ, ʠʟʫʯʝʥʠʶ 

ʩʚʦʡʩʪʚ ʘʨʙʦʣʠʪʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʩ ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʴʶ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʚʷʞʫʱʝʛʦ ʠ ʟʘʧʦʣʥʠʪʝʣʷ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʩ ʩʝʨʦʩʦʜʝʨʞʘʱʝʡ ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʴʶ, ʘ ʪʘʢʞʝ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʦʙʝʪʦʥʘ ʙʳʣ ʚʳʙʨʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʦʣʥʠʪʝʣʷ ʚ ʘʨʙʦʣʠʪʘ, ʢʦ-

ʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ. 

Abstract  

This paper is devoted to the study of the effect of cellulosic organic fillers on the strength of sulfur-containing 

wood concrete, their adhesion to a binder stone, the development of compositions, the study of the properties of 

wood concrete and the development of its production technology. In the study of the adhesion strength of the 

organic aggregate with the mortar part of sulfur-containing wood concrete, a complex of independent methods 

was used, which allowed to obtain fairly complete and reliable data on the processes occurring at the contact 

boundary of the binder and aggregate. To characterize the magnitude of the adhesion force of organic aggregates 

with the sulfur-containing mortar part, as well as its effect on the strength of sulfur-containing arbolitobeton, the 

effectiveness factor of the aggregate in arbolite was chosen, which was calculated from the results of determining 

the tensile strength 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʨʦʩʦʜʝʨʞʘʱʠʡ ʘʨʙʦʣʠʪ, ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ, ʠʟʤʝʣʴʯʝʥʥʳʡ ʪʨʦʩʪʥʠʢ, ʤʠʢ-

ʨʦʪʚʝʨʜʦʩʪʴ, ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ. 

Keywords: Sulfur-containing arbolite, compressive strength, crushed cane, microhardness, adhesion 

strength. 

 

ʀʟ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ [1, 2, 3, 4], ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʙʝʪʦʥʘʭ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʝʨʦ-

ʩʦʜʝʨʞʘʱʠʭ ʙʝʪʦʥʦʚ ʨʝʰʘʶʱʠʝ ʚʣʠʷʥʠʝ ʜʦʣʞʥʳ 

ʦʢʘʟʳʚʘʪʴ ʚʷʞʫʱʝʝ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʟʘʧʦʣʥʠʪʝʣʴ ʠ 

ʢʦʥʪʘʢʪʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʥʠʤʠ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʮʝʧʣʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʩ ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʴʶ 

ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʝʛʦ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟʤʝʣʴʯʝʥ-

ʥʳʝ ʜʦ ʦʜʠʥʘʢʦʚʦʡ ʬʨʘʢʮʠʠ ʩʪʝʙʣʠ ʪʨʦʩʪʥʠʢʘ, ʨʠ-

ʩʦʚʦʡ ʩʦʣʦʤʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʢʦʪʦʨʳʝ ʚʚʦʜʠʣʠ ʚ 

ʩʦʩʪʘʚ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʚʷʞʫʱʝʛʦ. ʆʮʝʥʢʦʡ ʧʨʦ-

ʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ, ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʨʘʩʪʚʦʨʥʦʡ 

ʯʘʩʪʠ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʣʫʞʠʣʘ ʩʠʣʘ ʩʮʝʧʣʝʥʠʷ [5, 6, 7]. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʩ ʩʝʨʦʩʦʜʝʨʞʘʱʝʡ ʨʘʩ-

ʪʚʦʨʥʦʡ ʯʘʩʪʴʶ, ʘ ʪʘʢʞʝ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʦʙʝʪʦʥʘ ʙʳʣ ʚʳʙʨʘʥ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʦʣʥʠʪʝʣʷ ʚ ʘʨʙʦʣʠʪʝ 

(Ŭ), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘ-

ʧʦʣʥʠʪʝʣʝʡ - ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ Ŭ >1. ɹʦʣʝʝ ʥʠʟʢʠʤ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʤ ʦʙʣʘʜʘʶʪ ʦʙʨʘʟʮʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʨʠʩʦʚʦʡ 

ʩʦʣʦʤʳ (ʪʘʙʣ.).  

ʅʘʡʜʝʥʦ, ʯʪʦ ʥʘʠʚʳʩʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʚ ʩʝʨʦʩʦʜʝʨʞʘʱʝʤ ʘʨʙʦʣʠʪʝ, ʨʘʚʥʳʡ 1,02 ʠ 1,01, 

ʠʤʝʶʪ ʦʙʨʘʟʮʳ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʪʨʦʩʪʥʠʢʘ 

ʠ ʩʪʝʙʣʝʡ ʭʣʦʧʯʘʪʥʠʢʘ, ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʝ ʩʝʨʦʩʦ-

ʜʝʨʞʘʱʠʤ ʨʘʩʪʚʦʨʦʤ (ʪʘʙʣ.).  

ɿʘ ʚʝʣʠʯʠʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʚʣʠʷʥʠʝ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʩʠʣʫ ʩʮʝʧʣʝʥʠʷ ʚ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʙʝʪʦʥʘʭ, ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ű, ʫʢʘʟʳʚʘʶ-

ʱʠʡ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʦʣʥʠʪʝʣʷ ʚ ʙʝʪʦʥʝ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʢʦʥʪʘʢʪʝ: 

ű =̎̆̉̈̏̌
̉̈̏̌̉̑

, 

ʛʜʝ, Ŭʥʝʠʟʦʣ, Ŭʠʟʦʣʠʨ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʚ ʘʨʙʦʣʠʪʦʙʝʪʦʥʝ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʴʶ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʷʭ ʠʟ ʠʟ-

ʤʝʣʴʯʝʥʥʦʛʦ ʪʨʦʩʪʥʠʢʘ ʠ ʩʪʝʙʣʝʡ ʭʣʦʧʯʘʪʥʠʢʘ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ű ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 2,1-2,3. 

ɼʣʷ ʦʮʝʥʢʠ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʥ-

ʪʘʢʪʥʳʭ ʩʣʦʝʚ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ 

ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝ-

ʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ.  

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʠʨʦʚʘʥʥʳʭ 

ʰʣʠʬʘʭ ʦʙʨʘʟʮʦʚ-ʢʫʙʦʚ ʨʘʟʤʝʨʦʤ 30x30x30 ʤʤ ʠʟ 

ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ, ʚ ʩʝʨʝʜʠʥʫ ʢʦ-

ʪʦʨʳʭ ʧʦʤʝʱʘʣʠ ʬʠʙʨʫ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʪʨʦʩʪʥʠʢʘ.  

ʉʦʚʤʝʩʪʥʦ ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʩʞʘʪʠʠ ʦʙʨʘʟʮʦʚ. 
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ʊʘʙʣʠʮʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʚ ʩʝʨʦʩʦʜʝʨʞʘʱʝʤ ʘʨʙʦʣʠʪʝ 

ɺʠʜ 

ʟʘʧʦʣʥʠʪʝʣʷ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ  

ʨʘʩʪʷʞʝʥʠʠ, ʄʇʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʘʧʦʣʥʠʪʝʣʷ  

ű 
ɸʨʙʦ-

ʣʠʪʘ 

ʆʨʛʘʥʠ-ʯʝ-

ʩʢʦʛʦ 

ʟʘʧʦʣʥʠʪʝʣʷ 

ʉʝʨʦʩʦʜʝʨʞʘ-ʱʝʛʦ 

ʢʘʤʥʷ ʚʷʞʫʱʝʛʦ 

ʀʟʤʝʣʴʯʝʥ-ʥʳʝ ʩʪʝʙʣʠ 

ʪʨʦʩʪʥʠʢʘ ʬʨʘʢʮʠʠ 18ʤʤ 
3,34 1,24 4,7 1,02 2,6 

ʀʟʤʝʣʴʯʝʥ-ʥʳʝ ʩʪʝʙʣʠ ʨʠ-

ʩʦʚʦʡ ʩʦʣʦʤʳ ʬʨʘʢʮʠʠ 

18ʤʤ 

1,27 0,89 4,7 0,85 2,1 

ʀʟʤʝʣʴʯʝʥ-ʥʳʝ ʩʪʝʙʣʠ 

ʭʣʦʧʯʘʪʥʠʢʘ ʬʨʘʢʮʠʠ 18ʤʤ 
2,73 1,22 4,7 1,01 2,3 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʚ 

ʢʦʥʪʘʢʪʥʦʤ ʩʣʦʝ ʢʘʤʥʷ ʚʷʞʫʱʝʛʦ ʠ ʟʘʧʦʣʥʠʪʝʣʷ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʣʠʥʠʠ ʢʦʥʪʘʢʪʘ. ʊʘʢ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʩʣʦʷ ʢʘʤʥʷ ʩʝʨʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʚʷʞʫʱʝʛʦ ʩ ʠʟʤʝʣʴʯʝʥʥʳʤ ʪʨʦʩʪʥʠʢʦʤ 

ʨʘʚʥʘ 1550 ʄʇʘ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʥʘ 15% ʚʳʰʝ ʤʠʨʦ-

ʪʚʝʨʜʦʩʪʠ ʢʘʤʥʷ ʚʷʞʫʱʝʛʦ ʚ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʠ ʦʨʛʘʥʠ-

ʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ, ʚʷʞʫʱʝʝ ʧʨʦʥʠʢʘʝʪ ʚ ʛʣʫʙʴ 

ʟʝʨʥʘ ʮʝʣʣʶʣʦʟʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ 

105 ï 135 ʤʢʤ. ʇʦʨʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ 

ʪʨʦʩʪʥʠʢʘ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʵʬʬʝʢʪʘ ʩʘʤʦʚʘʢʫʫ-

ʤʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʚʣʝʯʝʥʠʶ ʚʥʫʪʨʴ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʪʝʩʪʘ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʚʷ-

ʞʫʱʝʛʦ, ʢʦʪʦʨʦʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʩʪʝʥʦʢ ʧʦʨ ʟʘʧʦʣʥʠʪʝʣʷ, ʘʢʪʠʚʠʨʫʝʪ ʠʭ, ʧʨʠ ʵʪʦʤ 

ʩʝʨʦʩʦʜʝʨʞʘʱʝʝ ʪʝʩʪʦ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʯʘʩʪʠʮ ʪʨʦʩʪʥʠʢʘ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟ-

ʢʘʭ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʚ 7-ʤʠ, 14-ʪʠ, 28-ʤʠ, 60-ʪʠ ʠ 90 ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠ-

ʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʝ ʩʪʝʙʣʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʪʨʦʩʪʥʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʘ ʤʝ-

ʪʦʜʳ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʦʜʷʱʝʤʫ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʤʝ-

ʥʝʥʠʶ ʠʭ ʩʚʦʡʩʪʚ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʦʙʨʘʙʦʪʢʘ ʚʦʣʦʢʦʥ ʮʝʣʣʶʣʦʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʨʘʩʪʚʦʨʘʤʠ ʱʝʣʦʯʝʡ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʩ 

ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʴʶ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ ʥʝʟʘʚʠʩʠʤʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶ-

ʱʠʭ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ 

ʚʷʞʫʱʝʛʦ ʠ ʟʘʧʦʣʥʠʪʝʣʷ. 

Abstract  

In work is considered strength properties of sulfur-containing wood concrete at long loadings of sulfur-con-

taining wood concrete in 7, 14, 28, 60 and 90th daily age where as an organic component used the mercerized 

stalks of the crushed reed. It is investigated methods of chemical treatment of cellulose fibrous materials leading 

to complex change of their properties. Generally it is processing of fibers of cellulose organic fillers it was carried 

out by solutions of alkalis. At a research of durability of coupling of organic filler with a solution part of sulfur-

containing wood concrete used a complex of the independent methods allowing to obtain rather full and reliable 

data about the processes happening on border of the contact knitting and filler. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʘʟʘ ʪʚʝʨʜʝʥʠʷ, ʧʦʩʪʦʷʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʤʠʢ-

ʨʦʩʪʨʫʢʪʫʨʘ ʠ ʫʧʨʦʯʝʥʠʝ ʤʝʨʩʝʨʠʟʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. 

Keywords: A curing phase, constant load, durability at compression, formation, a microstructure and con-

solidation of the mercerized organic filler. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʩʞʘʪʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʩʝʨʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 7-ʤʠ, 14-ʪʠ, 28-ʤʠ, 

60-ʪʠ ʠ 90 ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘ-

ʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʨʩʝʨʠʟʦ-

ʚʘʥʥʳʝ ʩʪʝʙʣʠ ʪʨʦʩʪʥʠʢʘ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʙʨʘʟʮʘʭ-ʧʨʠʟʤʘʭ 150ʭ150ʭ600 ʤʤ. ʇʦʩʪʦʷʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʨʘʟʮʳ ʩʦʟʜʘʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-

ʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʨʫʞʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʏʝʨʝʟ 

7 ʩʫʪʦʢ ʪʚʝʨʜʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʯ-

ʥʦʩʪʴ ʨʘʩʪʚʦʨʥʦʡ ʯʘʩʪʠ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ 

ʦʢʘʟʘʣʘʩʴ ʥʝʚʳʩʦʢʦʡ. ʕʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʧʝʨʚʦʡ ʬʘʟʝ ʪʚʝʨʜʝʥʠʷ ʘʨʙʦʣʠʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 28 ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ʦʙʨʘʟʝʮ ʩ 26% -ʥʦʡ ʩʝʨʦʩʦʜʝʨʞʘʱʝʡ ʜʦʙʘʚʢʦʡ, ʩʦ-

ʜʝʨʞʘʱʠʡ ʟʘʧʦʣʥʠʪʝʣʴ ʠʟ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʪʨʦʩʪ-

ʥʠʢʘ ʧʦʢʘʟʘʣ ʤʝʥʴʰʫʶ ʧʨʦʯʥʦʩʪʴ, ʯʝʤ ʨʘʩʪʚʦʨʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. ɺ ʧʝʨʠʦʜ ʦʪ 28 ʜʦ 60-ʪʠ ʩʫʪʦʢ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʨʦʯʥʦʩʪʠ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨ-

ʙʦʣʠʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʘʭ ʠ ʥʘʛʨʫʟʢʘʭ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʯʥʦʩʪʴ ʩʝʨʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʧʨʦʜʦʣʞʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʜʘʞʝ ʢ 90 

ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʭʦʪʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʦʩʪ ʧʨʦʯ-

ʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʚ ʧʝʨʚʳʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʥʘʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʝʨʩʝʨʠ-

ʟʦʚʘʥʥʦʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʟʘʧʦʣʥʠʪʝʣʴ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʘʤ, ʫʧʨʦʯʥʷʝʪʩʷ ʠ 

ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʘʞʝ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ, ʯʝʤ 

ʚ ʥʝʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʥʘʥʦ- ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʫʧʨʦʯʝʥʠʝ ʤʝʨ-

ʩʝʨʠʟʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʵʬʬʝʢʪʘ 

çʜʫʙʣʝʥʠʷè ʚ ʚʦʣʦʢʥʘʭ ʩʪʝʙʣʷ ʪʨʦʩʪʥʠʢʘ, ʘʥʘʣʦʛʠʯ-

ʥʦʛʦ ʵʬʬʝʢʪʫ ʜʫʙʣʝʥʠʷ ʢʦʞʠ [1, 2, 3, 4, 5] ʠ ʠʟʤʝʥʝ-

ʥʠʷ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʝʨʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʧʨʠ ʥʘʛʨʫʟʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʣʴʟʷ 

ʠʩʢʣʶʯʠʪʴ ʧʦʷʚʣʝʥʠʷ ʵʬʬʝʢʪʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʫʣ-

ʢʘʥʠʟʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝ-

ʣʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ çʩʰʠʚʢʘè ʣʠʥʝʡʥʳʭ 

ʧʦʣʠʤʝʨʦʚ ʢʘʫʯʫʢʘ, ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʩʪʠʢʦ-

ʚʳʭ (-S) ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʧʦʣʠʤʝʨʦʚ [2, 

3]. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʝʨʩʝʨʠʟʘʮʠʷ (ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʆʅ- ʛʨʫʧʧ) ʮʝʣʣʶ-

ʣʦʟʳ, ʦʙʣʝʛʯʘʝʪ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʨʝ-

ʘʢʮʠʡ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʪ.ʝ. ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʤʦʩʪʠʢʦʚʳʭ (-ʆ-) ʢʠʩʣʦʨʦʜʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʮʝʣʣʶʣʦʟʳ, ʯʪʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʝʝ ʧʨʦʯʥʦʩʪʴ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʚʝʩʴʤʘ ʚʝʨʦʷʪ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʨʝʘʢʮʠʠ çʩʰʠʚʢʠè 

ʜʣʠʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʮʝʣʣʶʣʦʟʳ ʤʥʦʛʦ-

ʚʘʣʝʥʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʩʝʨʦʡ, ʙʦʨʦʤ, ʭʨʦʤʦʤ) ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʜʚʝ (ʆʅ-) - ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ (-ʆ-) ʦʢʩʦ ï ʛʨʫʧʧʫ ʩ 

ʦʪʱʝʧʣʝʥʠʝʤ ʚʦʜʳ (-ʆʅ) Ÿ (-ʆ-) + ʅ2ʆ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʩʝʨʦ-

ʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʷʚʣʷʝʪʩʷ çʢʦʣʴʤʘʪʘʮʠʷè 

ʥʘʥʦ- ʠ ʤʠʢʨʦʧʦʨ ʤʝʨʩʝʨʠʟʦʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʳ ʵʣʝ-

ʤʝʥʪʘʨʥʦʡ ʩʝʨʦʡ ʠʟ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʩʦʩʪʘʚʘ ʘʨʙʦ-

ʣʠʪʘ, ʢʦʪʦʨʳʡ ʟʘʪʚʝʨʜʝʚʘʷ, ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʜʝʣʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʮʝʣʣʶ-

ʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʤʝʥʝ-

ʥʠʶ ʠʭ ʩʚʦʡʩʪʚ [3]. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʦʙʨʘʙʦʪʢʘ ʚʦ-

ʣʦʢʦʥ ʮʝʣʣʶʣʦʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʨʘʩʪʚʦʨʘʤʠ ʱʝʣʦʯʝʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʜʣʷ ʭʠʤʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʝʨʘ ʠ ʝʝ ʧʨʦʠʟʚʦʜ-

ʥʳʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʨʘ ʩʘʤʘ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʝʤ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʦʨʬʦʣʦ-

ʛʠʶ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʘʨʙʦ-

ʣʠʪʦʚ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʨʛʘʥʠʯʝʩʢʠʡ ʟʘʧʦʣʥʠʪʝʣʴ ʘʨ-

ʙʦʣʠʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʝʨʦʩʦʜʝʨʞʘʱʠʤʠ ʨʘʩʪʚʦ-

ʨʘʤʠ ʱʝʣʦʯʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʱʝʣʦʯʠ ʚ ʩʝʨʦʩʦʜʝʨ-
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ʞʘʱʝʤ ʨʘʩʪʚʦʨʝ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 5 ʜʦ 7%. ʆʮʝʥʢʫ ʚʣʠ-

ʷʥʠʷ ʤʝʨʩʝʨʠʟʦʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʳ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʘʨʙʦʣʠʪʦʚʳʭ ʢʫʙʘʭ 10ʭ10ʭ10ʩʤ ʧʣʦʪʥʦʩʪʴʶ 550-

600 ʢʛ/ʤ3. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʦʡ ʤʝʨ-

ʩʝʨʠʟʘʮʠʠ ʥʘ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʙʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʠʩʦʚʫʶ ʣʫʟʛʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʝ 

ʩʪʝʙʣʠ ʪʨʦʩʪʥʠʢʘ ʦʢʘʟʳʚʘʶʪ ʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʠ ʥʘʙʦʨ ʧʨʦʯʥʦʩʪʠ ʘʨʙʦʣʠʪʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʧʨʦʮʝʩʩʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟ ʩʪʝʙʣʝʡ 

ʪʨʦʩʪʥʠʢʘ ʚʳʱʝʣʘʯʠʚʘʶʪʩʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʘʭʘ-

ʨʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʠ ʤʠʥʝʨʘʣʴ-

ʥʳʝ ʩʦʣʠ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʨʙʦ-

ʣʠʪʘ ʤʝʨʩʝʨʠʟʘʮʠʷ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʪʨʦʩʪʥʠʢʘ ʚ ʨʘʩʪʚʦʨʘʭ 

ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ (ʨʠʩ.).  

 
ʈʠʩ. ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʘʨʙʦʣʠʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʪʚʝʨʜʝʥʠʷ ʠ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ: 1 ï ʨʠʩʦʚʦʡ ʣʫʟʛʝ; 2 ïʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʪʨʦʩʪʥʠʢʝ; 3 ïʤʝʨʩʝʨʠʟʦ-

ʚʘʥʥʦʤ ʪʨʦʩʪʥʠʢʝ  

 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʧʦ-

ʩʣʝ 28 ʩʫʪʦʢ ʪʚʝʨʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʦʙʨʘʟʮʦʚ 

ʥʘ ʦʩʥʦʚʝ ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʭ ʩʪʝʙʣʝʡ ʪʨʦʩʪʥʠʢʘ. 

ʈʦʩʪ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʦʩʥʦʚʝ ʨʠʩʦʚʦʡ ʣʫʟʛʠ ʢ 

14 ʩʫʪʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʄʇʘ, ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʣʴ-

ʯʝʥʥʳʭ ʩʪʝʙʣʝʡ ʪʨʦʩʪʥʠʢʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 1,7 ʄʇʘ ʠ 

ʜʣʷ ʦʙʨʘʟʮʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʭ ʩʪʝʙʣʝʡ 

ʪʨʦʩʪʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 2,1 ʄʇʘ. ʂ 28 ʩʫʪʢʘʤ ʨʦʩʪ 

ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʦʩʥʦʚʝ ʨʠʩʦʚʦʡ ʣʫʟʛʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 1,7 ʄʇʘ, ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʣʴʯʝʥʥʳʭ ʩʪʝʙʣʝʡ 

ʪʨʦʩʪʥʠʢʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 1,9 ʄʇʘ ʠ ʜʣʷ ʦʙʨʘʟʮʦʚ ʥʘ 

ʦʩʥʦʚʝ ʤʝʨʩʝʨʠʟʦʚʘʥʥʳʭ ʩʪʝʙʣʝʡ ʪʨʦʩʪʥʠʢʘ 2,5 

ʄʇʘ (ʨʠʩ.). ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʫ ʩʝʨʦʩʦʜʝʨʞʘ-

ʱʠʭ ʘʨʙʦʣʠʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʥʘ ʤʝʨʩʝʨʠʟʦʚʘʥʥʦʤ 

ʪʨʦʩʪʥʠʢʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʢʨʦʤʝ 

çʜʫʙʣʝʥʠʷè ʩʪʝʙʣʝʡ ʪʨʦʩʪʥʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʠ 

ʪʨʘʚʣʝʥʠʝ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʤʘʪʝʨʠʘʣʝ ʦʙʨʘʟʫ-

ʶʪʩʷ ʥʘʥʦ-, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʧʦʨʳ. ʇʦʨʳ ʧʦʛʣʦʱʘʶʪ 

ʩʝʨʫ ʠʟ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʘʷ ʩʮʝʧ-

ʣʷʝʪ ʤʦʣʝʢʫʣʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʥʳʭ ʬʘʟ ʧʨʠ ʧʦ-

ʩʣʝʜʫʶʱʝʤ ʪʚʝʨʜʝʥʠʠ ʘʨʙʦʣʠʪʦʚʦʡ ʩʤʝʩʠ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʝʨʩʝʨʠʟʘ-

ʮʠʷ ʮʝʣʣʶʣʦʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʘʨʙʦʣʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʘʜʛʝ-

ʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ɸʥʥʦʪʘʮʠʷ 
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Abstract 
The article considers the analysis of methods for processing solid wastes of industry and consumption and 

the choice of the most rational and profitable way. 
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʳ 

ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʚʸʨʜʳʭ ʦʪʭʦʜʦʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʈʦʩʩʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦ-

ʜʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʪʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷè ʦʪ 23.11.95 ˉ174-ʌɿ. ʆʩʥʦʚʥʳʤʠ 

ʧʦʣʦʞʝʥʠʷʤʠ ʵʪʦʛʦ ʟʘʢʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʨʪʠ-

ʨʦʚʢʠ ʦʪʭʦʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 1-1,5 ʢʛ 

ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʜʝʥʴ. ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʪʝʤʘ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʝʞʝʛʦʜʥʦ, ʪʦʣʴʢʦ ʦʪʭʦ-

ʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ 15 ʤʣʥ ʪʦʥʥ. ʂʘʞʜʳʡ 

ʨʦʩʩʠʷʥʠʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʧʨʦʠʟʚʦʜʠʪ ʦʢʦʣʦ 

50 ʪʦʥʥ ʤʫʩʦʨʘ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʪʴ ï ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʫʧʘʢʦʚʢʠ. ɺ ʄʦʩʢʚʝ ʝʞʝʜʥʝʚʥʦ ʚʳʚʦʟʠʪʩʷ 15 ʪʳʩʷʯ 

ʪʦʥʥ ʤʫʩʦʨʘ ʚ ʜʝʥʴ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ 

ʈʦʩʩʠʠ, ʧʦ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ ʈʦʩʩʠʷ ʚ ʪʝʢʫʱʝʤ 2018 

ʛʦʜʫ ʟʘʥʠʤʘʝʪ 61 ʤʝʩʪʦ ʠʟ 142 ʩʪʨʘʥ.[1] 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʪʠʣʠ-

ʟʘʮʠʠ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʟʘʭʦʨʦʥʝʥʠʝ ʥʘ ʧʦʣʠʛʦʥʘʭ, 

ʚʩʝʛʦ ʚ ʇʦʜʤʦʩʢʦʚʴʝ ʧʨʠʤʝʨʥʦ ʦʢʦʣʦ 30 ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʧʦʣʠʛʦʥʦʚ. ʕʪʦ ʦʬʠʮʠʘʣʴʥʳʭ, ʘ ʥʝʦʬʠʮʠʘʣʴ-

ʥʳʭ - ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʧʝʨʝ-

ʧʦʣʥʝʥʳ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʄʦʩʢʚʳ ʠʟʜʘʣʦ ʧʦʩʪʘʥʦʚ-

ʣʝʥʠʝ ʦʪ 22.04.08 ˉ313-ʇʇ çʆ ʨʘʟʚʠʪʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ 

ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ ʚ ʄʦʩʢʚʝè. ɿʘʧʣʘʥʠʨʦ-

ʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 14 ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʇʦʜʤʦʩʢʦʚʴʷ. ʇʦ-

ʵʪʦʤʫ ʚʦʧʨʦʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʦʨʪʠʨʦʚʢʠ ʵʪʠʭ ʦʪ-

ʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʚ ɽʚʨʦʧʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ. ɺ ʈʦʩʩʠʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ, ʧʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʦʪʢʨʳʪʳ ʧʫʥʢʪʳ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʫʯʥʘʷ ʩʦʨʪʠ-

ʨʦʚʢʘ ʦʪʭʦʜʦʚ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʦʨʪʠʨʦʚʳʚʘʝʪʩʷ: ʢʘʨ-

ʪʦʥ, ʤʘʢʫʣʘʪʫʨʘ, ʩʪʝʢʣʦ ʠ ʤʝʪʘʣʣ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʲʝʤ ʩʢʦʧʠʚʰʠʭʩʷ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 80ʤʣʨʜ. ʪʦʥʥ. ʕʪʠ ʦʪʭʦʜʳ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ, ʘ ʚ ʧʦʯʚʫ ʫʭʦʜʷʪ 

ʞʠʜʢʠʝ ʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʨʝʜʥʦʩʪʠ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ ʵʪʦ ʤʘʩʰʪʘʙʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦ-

ʪʦʨʘʷ ʟʘʪʨʘʛʠʚʘʝʪ ʚʝʩʴ ʤʠʨ. ʆʜʥʘʢʦ ʨʝʮʠʢʣʠʥʛ ʷʚ-
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ʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʳʤ. ɺʪʦʨʠʯʥʦʝ ʩʳʨʴʝ ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ, ʷʚʣʷʝʪʩʷ: ʯʝʨʥʳʡ ʠ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʦ-

ʣʦʤ, ʧʣʘʩʪʤʘʩʩʳ, ʩʪʝʢʣʦ, ʤʘʢʫʣʘʪʫʨʘ(ʙʫʤʘʛʘ, ʢʘʨ-

ʪʦʥ, ʛʘʟʝʪʳ ʠ ʪʝʢʩʪʠʣʴ), ʜʨʝʚʝʩʠʥʘ, ʨʝʟʠʥʘ, 

ʵʣʝʢʪʨʦʥʠʢʘ(ʧʣʘʪʳ, ʧʨʦʚʦʜʘ, ʘʢʢʫʤʫʣʷʪʦʨʳ), 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ(ʤʘʩʣʘ, ʘʩʬʘʣʴʪ, ʙʠʪʫʤ).[2] 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ: ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴ-

ʥʳʝ ʟʘʚʦʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ, ʚʳʩʦʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ (ʧʠʨʦʣʠʟ). 

ʋ ʢʘʞʜʦʛʦ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʠʤʝʶʪʩʷ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʫʩʦʨʞʠʛʘʪʝʣʴʥʦʛʦ 

ʟʘʚʦʜʘ ʷʚʣʷʝʪʩʷ: ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʩʦʢʨʘʪʠʪʴ ʠʩʭʦʜʥʫʶ ʤʘʩʩʫ ʊɹʆ ʚ 3-4 ʨʘʟʘ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨ-

ʛʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦ-

ʢʠʝ ʟʘʪʨʘʪʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʵʥʝʨʛʦʜʝʬʠ-

ʮʠʪʥʳʭ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʧʨʠʨʦʜʥʳʭ 

ʪʦʧʣʠʚ ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ ʤʫʩʦʨʘ ʷʚʣʷʶʪʩʷ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʣʠʢʚʠʜʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʆʜʥʘʢʦ, ʚʚʠʜʫ ʩʦʜʝʨʞʘʥʠʷ ʚ ʊɹʆ ʪʘʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʢʘʢ ʭʣʦʨ, ʬʪʦʨ, ʙʨʦʤ, ʨʪʫʪʴ, ʢʘʜʤʠʡ, ʥʠ-

ʢʝʣʴ, ʩʚʠʥʝʮ, ʤʳʰʴʷʢ, ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ ʩʦʧʨʷ-

ʞʝʥʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʠ ʢʘ-

ʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʯʠʩʪʢʫ ʦʪʭʦʜʷʱʠʭ 

ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʷʶʱʠʭ ʪʦʢ-

ʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʊɹʆ ʠ ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. [3] 

ɼʦʩʪʦʠʥʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ: ʘʚ-

ʪʦʪʝʨʤʠʯʥʦʩʪʴ, ʥʠʟʢʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙ-

ʣʝʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʞʠʛʘʥʠʷ. ʉʨʝʜʠ ʥʝʜʦ-

ʩʪʘʪʢʦʚ ʧʨʦʮʝʩʩʦʚ ʙʠʦʧʝʨʝʨʘʙʦʪʢʠ ʊɹʆ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʛʨʳʟʫʥʦʚ ʚʙʣʠʟʠ ʞʠʣʳʭ ʜʦʤʦʚ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʠʨʦʣʠʟʘ: ʨʘʩʭʦʜ ʚʥʝʰʥʝʡ ʪʝʧ-

ʣʦʪʳ ʚ ʧʠʨʦʣʠʟʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ 

ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ, ʪʘʢ ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʥʘʛʨʝʚʝ 

ʦʪʭʦʜʦʚ ʠ ʠʭ ʨʘʟʣʦʞʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʠʨʦʣʠʟʥʳʡ 

ʛʘʟ ʧʦʣʫʯʘʝʤʳʡ ʚ ʵʪʦʡ ʫʩʪʘʥʦʚʢʝ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʩʠʥʪʝʟ ʛʘʟʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʪʝʣʴʥʳʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʪʳ, ʠʜʫʱʠʡ ʥʘ ʥʘʛʨʝʚʘʥʠʝ 

ʚʦʜʳ ʜʣʷ ʦʪʦʧʠʪʝʣʴʥʳʭ ʮʝʣʝʡ. ʆʩʪʘʪʢʠ ʞʝ ʛʘʟʘ ʤʦ-

ʛʫʪ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʥ-

ʪʝʪʠʯʝʩʢʠʭ ʪʦʧʣʠʚ. ʄʠʥʝʨʘʣʴʥʳʝ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ 

ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʚʠʜʝ ʟʘʣʳ, ʰʣʘʢʘ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳ-

ʪʠʡ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʩʤʦʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʩʝʣ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʧʠ-

ʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʠʨʦʣʠʟʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʯʝʤ ʥʘ ʤʫʩʦʨʦʩʞʠʛʘ-

ʪʝʣʴʥʦʤ ʟʘʚʦʜʝ. 

ʅʝʜʦʩʪʘʪʢʠ ʧʠʨʦʣʠʟʘ: ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʠ 

ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʠʥʪʝʟ - 

ʛʘʟʝ, ʦʢʠʩʣʷʝʪʩʷ, ʩʛʦʨʘʝʪ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ 

ʩ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʫʩʣʦʚ-

ʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʦʦʯʠʩʪʢʠ, ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦ-

ʮʝʩʩʘʤ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ. ʆʜʥʘʢʦ, ʢʦʣʠʯʝʩʪʚʦ ʦʙ-

ʨʘʟʫʶʱʠʭʩʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʧʨʠ ʧʠʨʦʣʠʟʝ ʦʪʭʦʜʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʩʞʠʛʘʥʠʠ ʊɹʆ (ʜʦ 3ï

5 ʨʘʟ), ʧʦʵʪʦʤʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʛʘʟʦ-

ʦʯʠʩʪʢʫ ʧʨʠ ʧʠʨʦʣʠʟʝ ʦʪʭʦʜʦʚ ʙʫʜʫʪ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ.[4] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʠʨʦʣʠʟ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʜʘʪʯʠʢʘʤʠ, ʨʘʙʦʪʘ-

ʶʱʠʤʠ ʚ ʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʜʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ ʧʦ ʚʳʙʨʦʩʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 

Abstract 
The article describes a version of the new system for monitoring atmospheric air with sensors operating in 

the amperometric mode, giving an idea of more effective control of the emission of pollutants into the atmospheric 

air. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʚʦʟʜʫʭ, ʜʘʪʯʠʢʠ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

Keywords: monitoring, air, sensors, wireless, environmental impact, safety. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳ-

ʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ-

ʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘ ʟʝʤʣʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʩʪʘʜʠʠ ʠʭ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʷ ʦʙʣʝʛʯʠʪʴ ʘʥʪʨʦ-

ʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʤʠʨʦ-

ʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ ʦʙʣʘ-

ʩʪʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ. 

ʄʦʥʠʪʦʨʠʥʛʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʟʳʚʘʶʪ 

ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ, ʝʸ ʨʝʩʫʨʩʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʷʚʠʪʴ ʠʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʚ ʥʠʭ ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʜ ʵʢʦʤʦʥʠʪʦʨʠʥʛʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʫʟʢʦ-

ʥʘʧʨʘʚʣʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʦʮʝʥʢʘ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʦʙʲʝʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʮʝʥʥʦʩʪʝʡ ʵʢʦ-

ʩʠʩʪʝʤ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ ʥʝ ʜʦʩʪʠʛʘʶʪʩʷ, ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʠ ʥʫʞʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

[3]. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè ʜʘʣʦ 

ʪʦʣʯʦʢ ʢ ʨʘʟʚʠʪʠʶ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠ-

ʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʥʝ-

ʚʦʟʤʦʞʥʦ. ʈʝʯʴ ʠʜʝʪ ʦ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʩ ʫʣʴʪʨʘʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʆʜʥʠʤ ʠʟ ʚʘ-

ʨʠʘʥʪʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʥʦʤʥʳʝ ʙʝʩ-

ʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʳʭ ʩʝʪʷʭ ʜʘʣʴʥʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ 

LPWAN (Low-power Wide-area Network). ʅʘ ʪʝʢʫ-

ʱʠʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʚ ʩʠʩʪʝʤʘʭ ʫʯʝʪʘ ʫʩʣʫʛ 

ɾʂʍ, ʥʦ ʤʳ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦ-

ʨʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ LPWAN ʩʭʦʞ ʩ ʩʝʪʷʤʠ 

ʩʦʪʦʚʦʡ ʩʚʷʟʠ. LPWAN ʠʩʧʦʣʴʟʫʝʪ ʪʦʧʦʣʦʛʠʶ 

çʟʚʝʟʜʘè, ʛʜʝ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘʧʨʷʤʫʶ ʧʝʨʝ-

ʜʘʝʪ ʜʘʥʥʳʝ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ. 

ʉʪʘʥʮʠʷ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʚ ʨʘ-

ʜʠʫʩʝ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʥʘ ʩʝʨʚʝʨ, ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʳʡ ʢʘʥʘʣ 

ʩʚʷʟʠ: Ethernet, ʩʦʪʦʚʫʶ ʩʚʷʟʴ, ʩʧʫʪʥʠʢʦʚʫʶ ʩʚʷʟʴ. 

ʉʝʨʚʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʨʘʙʦʪʢʫ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʝ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʝ-

ʪʷʤ LPWAN ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʦʪʦ-

ʚʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʨʘʟʚʦʨʘʯʠʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʩʝʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʢ 

ʵʪʠʤ ʩʝʪʷʤ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʫʩʪʨʦʡʩʪʚʘ, 

ʦʩʥʘʱʝʥʥʳʝ ʨʘʜʠʦʤʦʜʝʤʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʥʜʘʨʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, 

ʧʦʜʢʣʶʯʘʶʪ ʜʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢ ʩʝʪʠ ʦʧʝʨʘʪʦʨʘ ʠ 

ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 

LPWAN-ʩʝʪʠ, ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʦ-

ʪʦʚʳʭ ʩʝʪʝʡ. ʇʨʠʙʦʨʳ, ʜʘʪʯʠʢʠ ʠ ʩʝʥʩʦʨʳ ʩʦ ʚʩʪʨʦ-

ʝʥʥʳʤʠ ʤʦʜʝʤʘʤʠ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣ ʚ ʨʘʜʠʦʵʬʠʨ. 

ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʧʨʠʥʠʤʘʶʪ ʠ ʦʮʠʬʨʦʚʳʚʘʶʪ ʩʠʛ-

ʥʘʣʳ ʦʪ LPWAN-ʫʩʪʨʦʡʩʪʚ, ʧʝʨʝʜʘʚʘʷ ʠʭ ʜʘʣʝʝ ʥʘ 

ʩʝʨʚʝʨ. ʅʘ ʩʝʨʚʝʨʘʭ ʜʘʥʥʳʝ ʦʪ ʚʩʝʭ ʩʪʘʥʮʠʡ ʚ ʩʝʪʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 

ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʠʜʝ. ʆʙʨʘʪʥʳʡ ʢʘʥʘʣ 
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ʩʚʷʟʠ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʠʙʦʨʘʤʠ ʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ ʫʜʘʣʝʥʥʦ.  

ɹʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʝʪʷʭ 

LPWAN, ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝ-

ʩʢʠʝ ʘʥʘʣʦʛʦʚʳʝ ʜʘʪʯʠʢʠ ʠ/ʠʣʠ ʜʠʩʢʨʝʪʥʳʝ ʜʘʪ-

ʯʠʢʠ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ-

ʤʝʨʝʥʠʡ ʚ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʦʮʠʬʨʦʚʢʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚʦʛʦ ʜʘʪʯʠʢʘ ʚ LPWAN-

ʫʩʪʨʦʡʩʪʚʘʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʜʘʪʯʠʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʪʘʢʦʛʦ ʨʦʜʘ ʙʝʩ-

ʧʨʦʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʘʨʘʤʝʪʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪʴ, ʜʘʚʣʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʠʟʣʫʯʝʥʠʡ ʠ ʪ.ʧ. 

[1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨ-

ʥʳʡ ʚʦʟʜʫʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʩʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʨʘʥʝʝ ʚʳ-

ʙʨʘʥʥʫʶ ʪʦʯʢʫ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʠ ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ ʧʦʩʪʨʦʡʢʘ ʠʣʠ ʬʫʨʛʦʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʥʫʞ-

ʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ [4].  

ʅʦʚʘʷ ʩʝʨʠʷ ʫʩʪʨʦʡʩʪʚ çWaspmote Plug & 

Sense!è ʦʪ ʢʦʤʧʘʥʠʠ çLibeliumè ʧʦʟʚʦʣʷʝʪ ʚʘʤ 

ʣʝʛʢʦ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʩʝʪʠ ʙʝʩʧʨʦ-

ʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ.  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʦʚ ʦʩʥʦʚʘʥ ʥʘ ʷʚʣʝ-

ʥʠʠ ʧʨʦʪʝʢʘʥʠʷ ʩʧʝʮʠʬʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

(ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ) ʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-

ʩʢʦʡ ʷʯʝʡʢʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʝʤʢʦʩʪʴ ʩ ʨʘʩ-

ʪʚʦʨʦʤ ʵʣʝʢʪʨʦʣʠʪʘ ʩ ʵʣʝʢʪʨʦʜʘʤʠ (ʘʥʦʜʦʤ ʠ ʢʘʪʦ-

ʜʦʤ). 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʛʘʟ ʚʩʪʫʧʘʝʪ ʚ ʭʠʤʠʯʝʩʢʫʶ ʨʝ-

ʘʢʮʠʶ ʩ ʵʣʝʢʪʨʦʣʠʪʦʤ, ʟʘʧʦʣʥʷʶʱʠʤ ʷʯʝʡʢʫ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚ ʨʘʩʪʚʦʨʝ ʚʦʟʥʠʢʘʶʪ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ, 

ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʥʘʯʠʥʘʝʪ ʧʨʦʪʝʢʘʪʴ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ ʪʦʢ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʘʣʠ-

ʟʠʨʫʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʦʙʝ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʜʘʪ-

ʯʠʢ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʦʟʥʠʢʘʶʱʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʠʛʥʘʣ. 

ʄʦʜʝʣʴ çSmart Environmentè ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʘ-

ʢʠʭ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚ-

ʣʝʥʠʝ ʠ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʛʘʟʦʚ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ çWaspmote Plug & 

Sense!è ʵʪʦ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʛʦʨʦʜʩʢʦʛʦ ʟʘʛʨʷʟʥʝ-

ʥʠʷ, ʵʤʠʩʩʠʠ ʦʧʘʩʥʳʭ ʛʘʟʦʚ ʥʘ ʬʝʨʤʘʭ, ʢʦʥʪʨʦʣʴ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ʠ ʪ.ʜ.. 

ʂʦʤʧʘʥʠʷ çLibeliumè ʫʢʘʟʳʚʘʝʪ ʪʦʯʥʦʩʪʴ ʜʣʷ 

ʢʘʞʜʦʛʦ ʜʘʪʯʠʢʘ ʢʘʢ ʠʜʝʘʣʴʥʫʶ ʩʩʳʣʢʫ (ʥʘʧʨʠʤʝʨ, 

çÑ 0,1 ppmè). ʕʪʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʮʠʬʨʘ ʙʳʣʘ ʨʘʩ-

ʩʯʠʪʘʥʘ ʢʘʢ ʣʫʯʰʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʦʞʠ-

ʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʦʧʪʠʤʘʣʴʥʳʡ ʩʣʫʯʘʡ. ɺ ʨʝʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʙʦʣʴʰʝ (ʥʘʧʨʠʤʝʨ, çÑ 0,3 ppmè). ʏʝʤ ʩʪʘʨʰʝ ʜʘʪ-

ʯʠʢ, ʪʝʤ ʦʥ ʙʦʣʝʝ ʨʘʟʨʫʰʝʥ, ʧʦʵʪʦʤʫ ʪʦʯʥʦʩʪʴ 

ʫʭʫʜʰʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʤ ʙʦʣʝʝ ʵʢʩʪʨʝʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʩʯʝʪʯʠʢʝ, ʪʝʤ ʭʫʞʝ ʪʦʯʥʦʩʪʴ. ɸ 

ʪʘʢʞʝ, ʯʝʤ ʙʦʣʝʝ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦ-

ʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʝʤ ʙʳʩʪʨʝʝ ʜʘʪʯʠʢ ʩʥʠ-

ʞʘʝʪ ʩʚʦʶ ʪʦʯʥʦʩʪʴ. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ 

ʦʪʢʣʠʢʘ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʨʞʘʪʴ 

ʧʣʘʪʫ ʜʘʪʯʠʢʘ ʛʘʟʘ ʚʢʣʶʯʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦ-

ʭʠʤʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝ-

ʥʠʝ (ʤʝʥʝʝ 1 ʤɸ). ʇʦʵʪʦʤʫ ʵʪʠ ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ 

ʦʩʪʘʚʘʪʴʩʷ ʚʢʣʶʯʝʥʥʳʤʠ, ʘ çWaspmoteè ʧʝʨʝʭʦʜʠʪ 

ʚ ʛʣʫʙʦʢʠʡ ʨʝʞʠʤ. 

ʆʟʦʥ, ʦʢʩʠʜ ʘʟʦʪʘ (ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ), ʜʠ-

ʦʢʩʠʜ ʘʟʦʪʘ (ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ) ʠ ʜʠʦʢʩʠʜ ʩʝʨʳ (ʚʳ-

ʩʦʢʘʷ ʪʦʯʥʦʩʪʴ) ʠʤʝʶʪ ʯʝʪʚʝʨʪʳʡ ʵʣʝʢʪʨʦʜ. ʕʪʦʪ 

ʵʣʝʢʪʨʦʜ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʳʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 

ʵʣʝʢʪʨʦʜʦʤ, ʨʘʙʦʪʘʝʪ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʙʦʯʠʡ 

ʵʣʝʢʪʨʦʜ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʦʣʝʙʘ-

ʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʠʩʭʦʜʥʦʤ ʪʦʢʝ 

[2]. 

ʀʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ 

ʫʩʪʨʦʡʩʪʚʘ çSmart Environmentè, ʜʘʪʯʠʢʠ ʛʘʟʦʚ ʩ ʠʭ 

ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʠ ʠʩʧʦʣʴʟʫʷ LPWAN-ʩʝʪʴ, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʘʢʠʝ ʢʘʢ: ʜʘʣʴ-

ʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ, ʤʘʩʰʪʘʙʠʨʫ-

ʝʤʦʩʪʴ ʩʠʩʪʝʤʳ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ 

çLibeliumè ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘʩʯʸʪ ʫʚʝʣʠ-

ʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʜʝʰʝʚʠʟʥʳ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ 

ʫʩʪʫʧʘʝʪ ʚ ʪʦʯʥʦʩʪʠ ʧʨʝʜʳʜʫʱʠʤ ʘʥʘʣʦʛʘʤ. ʆʜʥʦʡ 

ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠ-

ʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʙʨʦ-

ʩʘʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ 

ʧʦʜʦʙʨʘʪʴ ʜʣʷ ʵʪʦʛʦ ʥʝʜʦʨʦʛʦʡ ʚʘʨʠʘʥʪ ʜʣʷ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʚʦʟʜʫʭʘ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʙʘʟʦʚʳʝ ʦʩʥʦʚʳ ʤʘʨʢʝʪʠʥʛʘ ʚ ʪʫʨʠʟʤʝ. ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʤʝʪʦʜʦ-

ʣʦʛʠʷ ʤʘʨʢʝʪʠʥʛʘ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʘʷ ʘʢʪʫʘʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʧʦ ʠʪʦʛʫ ʩʪʘʪʴʠ ʩʜʝʣʘʥʳ 

ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʠʷ ʤʘʨʢʝʪʠʥʛʘ ʚ ʪʫʨʠʟʤʝ ʥʘ ʵʪʘʧʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʨʳʥʢʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʩʬʝʨʳ ʪʫʨʠʟʤʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʢʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʣʫʛʠ ʧʦʙʫʞʜʘʝʪ ʢʦ-

ʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʳʙʠʨʘʪʴ ʜʘʥʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ: ʩʢʦʨʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʤʠʥʠʤʫʤ ʦʰʠʙʦʢ, ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʫʜʦʙʥʦʝ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʩʣʫʛʠ ʠʣʠ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ. 

Abstract 
The article analyzes the basic principles of marketing in tourism. The authors analyzed the methodology of 

tourism marketing, which is relevant in today's market. On the basis of theoretical materials and practical studies 

of leading scientists in this field, the article concludes on the development of marketing in tourism at the stage of 

Informatization of society and globalization of the market in Kazakhstan. The article formulates specific directions 

of current research in the field of tourism marketing. The question is what characteristic of the service encourages 

end users to choose this service provider: the speed of implementation, minimum errors, additional services, con-

venient location of the service provider or something else. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʪʫʨʠʟʤ, ʫʩʣʦʚʠʷ ʨʳʥʢʘ, ʧʨʦʜʚʠʞʝʥʠʝ ʫʩʣʫʛ, ʨʳʥʦʢ. 

Keywords: marketing, tourism, market conditions, promotion of services, market. 

 

ʆʯʝʥʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʘʨʢʝʪʠʥʛ ʨʘʩʩʤʘʪʨʠ-

ʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ, ʘ ʠʤʝʥʥʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʦʟʜʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʩʪʨʫʤʝʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʘʚʣʷʪʴ ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʦʪʥʦʰʝʥʠ-

ʷʤʠ ʥʘ ʨʳʥʢʝ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ, ʝʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, 

ʧʘʨʪʥʝʨʘʤʠ, ʢʦʥʢʫʨʝʥʪʘʤʠ ʠ ʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ, 

ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʚʩʝ ʙʦʣʴʰʝ ʵʚʦʣʶʮʠ-

ʦʥʠʨʫʝʪ ʦʪ ʤʘʨʢʝʪʠʥʛʘ ʩʜʝʣʦʢ ʢ ʤʘʨʢʝʪʠʥʛʫ ʦʪʥʦ-

ʰʝʥʠʡ. ʆʙʣʘʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩʬʝʨʦʡ ʦʙʤʝʥʘ, ʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʜʘʣʴʰʝ, ʢʘʢ ʥʘ ʩʬʝʨʫ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʘʢ ʠ 

ʥʘ ʩʬʝʨʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪ-

ʥʦʡ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʩʪʘʣʘ ʚ ʦʙʣʘʩʪʠ ʪʫʨʠʟʤʘ. ʀʟʫʯʝ-

ʥʠʝ ʨʘʟʚʠʪʠʷ ʤʘʨʢʝʪʠʥʛʘ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʳʤ ʥʘʫʯʥʳʤ ʚʦʧʨʦʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʠʪ ʚ ʨʝ-

ʪʨʦʩʧʝʢʪʠʚʝ ʫʚʠʜʝʪʴ ʝʛʦ ʵʚʦʣʶʮʠʶ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ 

ʜʦ ʥʳʥʝʰʥʝʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ.  

ʀʟʫʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ 

ʫʯʝʥʳʝ, ʢʘʢ: ʂʦʪʣʝʨ ʌ., ɼʞ. ɹʦʫʵʥ, ɼʞ. ʄʝʡʢʝʥʟ, 

ɹʝʭʝʰʪʠ ʉ.ɸ., ɹʦʨʦʟʜʠʥʘ ʅ.ɸ., ʄʘʣʠʢʦʚʘ ɽ.ɻ., ʄʠ-

ʨʦʥʦʚʘ ʕ.ʀ., ʉʘʧʠʮʢʘʷ ʀ.ʂ., ʄʦʨʦʟʦʚʘ ʄ.ɸ., ʐʠ-

ʤʠʥ ʅ.ɸ. ʠ ʧʨ. [1].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʪʝʥʜʝʥʮʠʷ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʧʦʜʭʦʜʘ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʦʙʣʘʜʘʷ ʥʝʧʣʦʭʠʤ ʪʫ-

ʨʠʩʪʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʟʘʥʠʤʘʝʪ ʚʝʩʴʤʘ ʩʢʨʦʤʥʦʝ 

ʤʝʩʪʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ. ʅʘ ʝʝ 

ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ 

ʪʫʨʠʩʪʩʢʦʛʦ ʧʦʪʦʢʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ 

ʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʠʣʠ ʭʦʪʷ ʙʳ ʙʣʦʢʠʨʦ-

ʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʢʘʢ 
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ʥʝʦʪʣʦʞʥʦʛʦ, ʪʘʢ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʟʫ-

ʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʦʧʳʪʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦ-

ʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ 

ʪʫʨʙʠʟʥʝʩʝ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʭ ʠ ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʳʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ 

ʪʫʨʠʟʤ. ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ 2016 ʛʦʜ ʜʦʣʷ ʪʫʨʠʟʤʘ ʚ ʤʠʨʦʚʦʤ 

ɺɺʇ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʠ ʦʢʦʣʦ 27% ʚ ʤʠʨʦʚʦʤ 

ʵʢʩʧʦʨʪʝ ʫʩʣʫʛ, 7% ʦʪ ʦʙʲʝʤʦʚ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ 

[1].  

ʈʦʩʪ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʩʪʠʤʫʣʠ-

ʨʫʝʪʩʷ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʥʘ ʦʪʜʳʭ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʩʝʛʦʜʥʷ ʩʬʝʨʘ 

ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʫʨʠʟʤ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʵʢʦʥʦʤʠʢ, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʚʘʣʶʪʥʳʝ ʧʦ-

ʩʪʫʧʣʝʥʠʷ, ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʝʞʥʦʛʦ ʙʘ-

ʣʘʥʩʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʅʝ ʪʦʣʴʢʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ, 

ʥʦ ʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ 

ʩʬʝʨʳ ʪʫʨʠʟʤʘ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦ-

ʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʨʢʝʪʠʥʛ ʜʘʥʥʳʭ ʩʣʫʛ, 

ʜʘʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʚʳʰʘʪʴ 

ʯʠʩʣʦ ʧʨʠʚʣʝʯʝʥʥʳʭ ʢʣʠʝʥʪʦʚ.  

ʄʘʨʢʝʪʠʥʛ ʚ ʩʬʝʨʝ ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʫ-

ʨʠʩʪʩʢʦʡ, ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʦʧʣʦʱʝ-

ʥʠʷ ʟʘʤʳʩʣʘ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʫʩʣʫʛ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ. ʆʥ ʧʨʠ-

ʟʚʘʥ ʧʦʤʦʯʴ ʢʣʠʝʥʪʘʤ ʦʮʝʥʠʪʴ ʫʩʣʫʛʠ ʬʠʨʤʳ ʠ ʩʜʝ-

ʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ. ɼʘʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʫʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʩʙʳʪʦʚʫʶ ʧʦʣʠʪʠʢʫ, ʦʥʘ 

ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʄʘʨʢʝ-

ʪʠʥʛ ʥʘʯʠʥʘʝʪʩʷ ʟʘʜʦʣʛʦ ʜʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦ-

ʜʘʞʠ ʠ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʩʣʝ ʝʸ ʩʚʝʨʰʝʥʠʷ. ʆʥ 

ʥʘʮʝʣʠʚʘʝʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʫʨʧʨʦ-

ʜʫʢʪʘ, ʧʦʣʴʟʫʶʱʝʛʦʩʷ ʩʧʨʦʩʦʤ, ʧʨʠʚʝʜʝʥʠʝ ʚʩʝʭ 

ʨʝʩʫʨʩʦʚ ʬʠʨʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʫʨʠʩʪʩʢʦʛʦ ʨʳʥʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʠʙʳʣʠ. 

ʀʟʚʝʩʪʥʳʡ ʤʘʨʢʝʪʦʣʦʛ ʇ. ɼʨʫʢʝʨ ʧʠʩʘʣ: çʎʝʣʴ 

ʤʘʨʢʝʪʠʥʛʘ ï ʩʜʝʣʘʪʴ ʫʩʠʣʠʷ ʧʦ ʩʙʳʪʫ ʥʝʥʫʞʥʳʤʠ. 

ɽʛʦ ʮʝʣʴ ï ʪʘʢ ʭʦʨʦʰʦ ʠʟʫʯʠʪʴ ʠ ʧʦʥʷʪʴ ʢʣʠʝʥʪʘ, 

ʯʪʦ ʪʦʚʘʨ ʠʣʠ ʫʩʣʫʛʘ ʙʫʜʫʪ ʪʦʯʥʦ ʧʦʜʭʦʜʠʪʴ ʢʣʠ-

ʝʥʪʫ ʠ ʧʨʦʜʘʚʘʪʴ ʩʝʙʷ ʩʘʤʠè. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ, ʪʘʢʠʭ 

ʢʘʢ ɽʛʠʧʝʪ, ʊʫʨʮʠʷ, ɻʨʝʮʠʷ, ʥʘʣʦʛʠ, ʧʦʩʪʫʧʘʶʱʠʝ 

ʠʟ ʩʬʝʨʳ ʪʫʨʠʟʤʘ, ʩʦʩʪʘʚʣʷʶʪ ʣʴʚʠʥʫʶ ʜʦʣʶ ʙʶʜ-

ʞʝʪʘ. ɹʠʟʥʝʩ ʚʝʜʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʥʢʫʨʝʥ-

ʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʠʙʦ-

ʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʨʢʝ-

ʪʠʥʛʘ ʜʘʥʥʦʡ ʩʬʝʨʳ [2]. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʤʘʨʢʝʪʦʣʦʛʠ ʢʘʢʦʡ-ʣʠʙʦ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʬʠʨʤʳ 

ʩʜʘʶʪ ʩʚʦʠ ʧʦʟʠʮʠʠ, ʟʘ ʩʯʠʪʘʥʥʳʝ ʜʥʠ ʠʭ ʨʝʡʪʠʥʛ 

ʤʦʞʝʪ ʦʧʫʩʪʠʪʴʩʷ ʯʫʪʴ ʣʠ ʥʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ.  

ɼʦʤʠʥʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ ʤʘʨʢʝʪʠʥʛʝ ʫʩʣʫʛ 

ʟʘʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦ-

ʨʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʄʘʨʢʝʪʠʥʛ 

ʫʩʣʫʛ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʢʘʢ ʦʩʦʙʳʡ ʚʠʜ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ 

ʠ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʅʘ ʨʳʥʢʝ 

ʫʩʣʫʛ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʠʣʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ 

ʧʨʠʥʮʠʧʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʝʥʷʶʱʝʛʦʩʷ ʩʧʨʦʩʘ ʩʦ 

ʩʧʦʩʦʙʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʩʧʨʦʩʘ ʥʘ 

ʫʩʣʫʛʠ, ʪʘʢ ʠ ʟʥʘʯʠʤʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ [3].  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʨʢʝʪʠʥʛʘ ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʚʥʝʰ-

ʥʠʭ ʵʬʬʝʢʪʦʚ. ʏʘʩʪʦ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʧʦʪʨʝʙʠ-

ʪʝʣʴ ʫʩʣʫʛ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʧʦʟʠʪʠʚʥʦʝ ʠʣʠ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʣʠʮ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʦʢʘʟʘʥʠʠ ʵʪʠʭ ʫʩʣʫʛ, ʥʦ ʷʚ-

ʣʷʶʱʠʤʠʩʷ ʯʣʝʥʘʤʠ ʩʦʮʠʫʤʘ. ʇʦʵʪʦʤʫ ʚʥʝʰʥʠʡ 

ʵʬʬʝʢʪ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ 

ʩʣʦʞʠʚʰʠʝʩʷ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʪʴ ʥʘ ʭʦʜ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɿʜʝʩʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʦʧʘʩ-

ʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʵʬʬʝʢʪʘ: ʥʘʧʨʠʤʝʨ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠʭ ʩʪʦʠʤʦʩʪʠ.  

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʦʪʥʦʩʠʪʩʷ ʚʳʷʩʥʝʥʠʝ ʧʨʦʙʣʝʤʳ: çʢʘ-

ʢʘʷ ʠʤʝʥʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʣʫʛʠ ʧʦʙʫʞʜʘʝʪ ʢʦ-

ʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʳʙʠʨʘʪʴ ʜʘʥʥʦʛʦ ʧʦʩʪʘʚ-

ʱʠʢʘ ʫʩʣʫʛ: ʩʢʦʨʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʤʠʥʠʤʫʤ ʦʰʠ-

ʙʦʢ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʫʜʦʙʥʦʝ ʥʘʭʦʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʩʣʫʛʠ ʠʣʠ ʯʪʦ-ʪʦ ʜʨʫʛʦʝè [4].  

http://tourlib.net/wto.htm
http://tourlib.net/wto.htm
http://tourlib.net/statti_otdyh/otdyh-v-egipte.htm
http://tourlib.net/statti_otdyh/kurorty-turcii.htm
http://tourlib.net/statti_tourism/pasichnyk.htm
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ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʬʠʢʘ ʫʩʣʫʛ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʥʠʭ ʠ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ.  

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʦʛʦ ʨʳʥʢʘ ʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʙʘʥʢʨʦʪʩʪʚ ʫʩʧʝʭʘ ʜʦʙʠʚʘʶʪʩʷ ʣʠʰʴ ʪʝ ʢʦʤ-

ʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳ-

ʚʘʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ. ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʚʳ-

ʞʠʚʘʶʪ ʣʠʰʴ ʧʨʦʬʝʩʩʠʦʥʘʣʳ. ʉʦʟʜʘʥʠʝ ʠ ʨʝʘʣʠʟʘ-

ʮʠʷ ʩʪʨʘʪʝʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʬʠʨʤʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʳʚʦʜ. ʋʩʧʝʭ ʧʨʝʜʧʨʠʷʪʠʷ ʪʫʨʠʟʤʘ ʥʘ ʨʳʥʢʝ 

ʚ ʈʂ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʙʘʟʦʚʳʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ: ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʪʫʨʠʟʤʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪ, ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ, ʠʤʝʶʱʠʝʩʷ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʨʝʢʨʝʘʮʠ-

ʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠ ʪ.ʧ., ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʪ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʟʜʘ-

ʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʪʫʨʠʩʪʠʯʝ-

ʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʩʨʝʜʩʪʚʘʤʠ 

ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʝʪʠʥʛʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʘʨʢʝ-

ʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ. 
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Abstract 
The article contains the analysis of groups on the basis of population coverage by higher education and the 

technological readiness by country, and analyzes the grouping of countries on the basis of the expected duration 

of schooling. 
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The purpose of this study is to identify the relationship between higher education and technological readiness 

in Russia and other countries of the world. The data of the world economic forum, as well as the UN Report on 

human development are used as a statistical base in the article. 

 

Keywords: Higher education, tertiary education enrollment, innovation, technological readiness, expected 

years of schooling, innovative technologies. 

 

Modern technologies, services and products play 

an important role in the modern economy, that is, the 

innovative component is an integral part of the devel-

opment of any country. Innovations are created by peo-

ple who are able not only to perceive the previously ac-

cumulated scientific knowledge, but also to analyze, 

create new, that is, have a high level of education. That 

is why higher education is given one of the central 

places in the economy. The entry of the Russian educa-

tion system into the world educational space poses the 

task of training specialists who are able to think inde-

pendently, to be able to see the emerging problems, to 

look for rational ways to solve them using modern tech-

nologies, to adapt to the rapidly changing conditions of 

modern society, to replenish their knowledge, to be able 

to work in a team, to effectively use information re-

sources to solve professional problems and to create in-

novative products and services. 

There are many documents defining the prospects 

for further development of the education system: the 

Concept of long-term socio-economic development of 

the Russian Federation for the period up to 2020, the 

Strategy of innovative development of the Russian Fed-

eration for the period up to 2020, the Strategy of devel-

opment of science and education in the Russian Feder-

ation up to 2020 [4]. 

The main objectives of the strategy of develop-

ment of higher education are: 

¶ the development of human resources in sci-

ence, education, technology and innovation; 

¶ increase of innovative activity of business and 

acceleration of emergence of new innovative compa-

nies; 

¶ wide introduction of modern innovative tech-

nologies in the activity of public administration bodies; 

¶ creating a balanced and sustainable research 

and development sector; 

¶ ensuring openness of the national innovation 

system and economy and integration of Russia into the 

world processes of creation and use of innovations; 

¶ expansion of activity on implementation of the 

innovation policy pursued by public administration 

bodies of subjects of the Russian Federation and mu-

nicipalities [1]. 

Becoming a highly qualified specialist takes a lot 

of time, starting with general education and pumping 

higher education. In Russia and many other countries it 

takes 9 to 10 years to develop a personal abilities and 

qualities and to acquire certain skills during general ed-

ucation. 

Getting higher education is the development of an 

already formed personality. On average, the expected 

duration of schooling and university education in the 

world is 13 years. 

Let's look at the grouping of countries based on the 

expected duration of schooling, which allowed us to 

identify the countries with the highest and lowest ex-

pected duration of schooling. 

Grouping analysis (table 1) showed that in the 

group with the lowest expected duration of schooling, 

the average is 8.8 years, the group mainly includes Af-

rican countries. The minimum expected duration of 

schooling is observed in South Sudan ï 4.9 years and 

Eritrea ï 5.0 years. 

In the group with the highest number of years of 

expected duration of schooling, this figure is 16.8 

years. This group includes mostly European countries, 

plus: Australia, New Zealand, USA, Argentina, Uru-

guay, Hong Kong, Saudi Arabia, Korea, Canada, and 

Chile. The maximum expected duration of schooling in 

the fifth group is observed in Australia (20.4 years), 

Denmark (19.2 years) and New Zealand (19.2 years). 

Table 1 

Grouping of countries on the basis of expected duration of schooling in 2015 [3] 

Groups of expected duration of schooling Expected duration of schooling, years 

With the least number of years 8,8 

Below average 11,5 

The average number of years 13,1 

Above the average 14,6 

With the greatest number of years 16,8 

In Russia, the average duration of schooling for 

the period from 2010 to 2015 increased by 0.3 years 

and amounted to 12 years, while the expected duration 

of schooling is 15 years (table 2).

Table 2 

The average and expected duration of schooling in Russia [3] 

Years 2010 2011 2012 2013 2014 2015 

The average duration of schooling 11,7 11,7 11,7 11,7 12,0 12,0 

The expected duration of schooling 14,0 14,0 14,0 14,0 14,7 15,0 



Slovak international scientific journal # 23, (2018) 25 

Analysis of the dynamics of Russia's positions 

among the countries for the period from 2010 to 2017 

on indicators such as tertiary education enrollment and 

technological readiness allowed to reveal some patterns 

(table 3). 

Table 3 

Russia's place among the countries of the world in terms of tertiary education enrollment and technologi-

cal readiness, for the period from 2010 to 2017 

Years Tertiary education enrollment Technological readiness 

2010 13 38 

2011 12 56 

2012 14 64 

2013 19 66 

2014 19 59 

2015 18 60 

2016 18 62 

2017 19 57 

 

From 2010 to 2017 Russia dropped from 13th to 

19th place in the ranking of countries in terms of ter-

tiary education enrollment. During the same period, 

there was a decrease in the rating of Russiaôs techno-

logical readiness from 38 to 57 place. On the basis of 

the synchronicity of the changes taking place in Russia 

according to the figures, it is assumed the existence of 

a relationship between them. 

In order to analyze the relationship between the 

tertiary education enrollment and its technological 

readiness, groups were made by countries of the world 

for 2013 and 2017 (tables 4 and 5). Based on them, it 

can be assumed that there is a direct relationship be-

tween the studied features, because the frequencies in 

the tables are mainly located from the upper left corner 

to the lower right corner. Thus, with the increase in the 

degree of tertiary education enrollment of the popula-

tion, we can assume an increase in technological readi-

ness. 

Table 4 

Grouping of countries by tertiary education enrollment and technological readiness in 2013 [2,4] 

Technological 

readiness 

Tertiary  

education enrollment 

Low 
Below the 

average 

Above the 

average 
High 

Low 24 10 2 1 

Below the average 9 16 9 3 

Above the average 4 8 17 7 

High 0 3 8 25 

The calculation of Spearman's rank correlation co-

efficient between the indicators of tertiary education 

enrollment and technological readiness confirms the 

existence of a direct connection: in 2013 it was 0.732, 

and in 2017 it was 0.762, which means a fairly close 

connection. The link between tertiary education enroll-

ment and technological readiness across countries has 

become closer over the study period. 

Table 5 

Grouping of countries by tertiary education enrollment and technological readiness in 2017 [2,4] 

Technological 

readiness 

Tertiary  

education enrollment 

Low 
Below the 

average 

Above the 

average 
High 

Low 27 6 1 0 

Below the average 5 18 8 3 

Above the average 1 7 15 10 

High 1 3 9 20 

 

In 2013 25 countries were included in the group 

with the highest values of tertiary education enrollment 

and technological readiness. Basically, the group con-

sists of European countries and the countries with the 

most developed innovation system: Australia, Austria, 

Barbados, Belgium, Czech Republic, Denmark, Esto-

nia, Finland, Hong Kong, Iceland, Ireland, Israel, Italy, 

Korea, Lithuania, Netherlands, New Zealand, Norway, 

Portugal, Singapore, Spain, Sweden, Taiwan, USA. In 

2017 Barbados, Czech Republic, Israel, Italy, Portugal, 

Slovenia, Sweden came out of the group and Canada 

and Germany were added. Russia was included in the 

group with a high level of tertiary education enroll-

ment, and its technological readiness was above aver-

age in 2013 and in 2017.  

In 2013 the group with the lowest enrolment rates 

in tertiary education enrollment and the lowest techno-

logical readiness was mainly consisted of African 

countries: Angola, Benin, Bhutan, Burkina Faso, Bu-
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rundi, Chad, Ethiopia, Gabon, Guinea, Lesotho, Mada-

gascar, Malawi, Mali, Mozambique, Nepal, Pakistan, 

Sierra Leone, Swaziland, Tanzania, Uganda, Yemen, 

Zambia, Zimbabwe. In 2017 Bangladesh, Congo, Laos, 

Liberia, Nigeria were included in the group. 

The most famous in the world University rankings 

are compiled in the same way. Infrastructure indicators 

of the university, indicators of the quality of students 

and teachers and the university's contribution to science 

and innovation are taken into account. For example, in 

the Times ranking, the total share of science, research 

and innovation in the final evaluation of the University 

is 62.5% and the quality of students and teachers is only 

7.5%. The authors of other international ratings have 

the same approach. Scientific activity, citation, devel-

opment of innovations do not give less than a third of 

points in the evaluation of the University. [2] 

Based on the data of the World economic forum in 

2017, the Russian Federation is on the 64th place in 

terms of the quality of higher education in the world out 

of 137 surveyed countries. On a scale of 1 to 7, where 

1 is the worst quality of higher education and 7 is the 

best, Russia received 3.7. 

The restructuring of the higher education sector in 

Russia, launched in 2006, had two main objectives: 

first, to strengthen close cooperation between universi-

ties and business and to better respond to the needs of 

the labour market; second, to promote the gradual de-

velopment of a group of "leading universities" in the 

world and other groups of universities with similar 

characteristics; and third, to provide graduates with 

knowledge sufficient for the development of Russia's 

innovation policy. In Russian universities there is 

mainly only training, and science and innovation grad-

uates are engaged in the Academy of Sciences or re-

search institutes. In the developed countries of the West 

science remains in universities. To take a high place in 

the ranking, Russia needs to make changes in the pro-

cess of scientific and educational process, strengthen-

ing the interaction of higher education with business 

and the Academy of Sciences.  

Table 6 

The top 10 countries for the best quality of the higher education system in 2017 [3] 

Rank Country  Point 

1 Switzerland 6,2 

2 Singapore 5,8 

3 Finland 5,8 

4 USA 5,6 

5 Qatar 5,6 

6 Netherlands 5,4 

7 Ireland 5,4 

8 Canada 5,4 

9 Germany 5,4 

10 New Zealand 5,4 

 

In the modern world the country that creates the 

most favorable conditions for the development of intel-

lectual property of individual specialists and the intel-

lectual capital of the country as a whole receives the 

greatest development. Russia has sufficient potential to 

form a new type of economic development. The analy-

sis of foreign experience shows that for the successful 

and progressive development of the knowledge-based 

economy, it is necessary to develop and implement ap-

propriate state policy, as well as an understanding of the 

problems facing Russia. The future development of the 

country largely depends on the training of highly qual-

ified and competitive specialists who can ensure Rus-

sia's long-term participation in the global innovation 

process. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʙʦʣʴ-

ʰʠʭ ʤʘʩʰʪʘʙʘʭ ʙʝʟ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʥʝʯ-

ʥʳʝ ʙʘʪʘʨʝʠ ʥʝ ʪʦʣʴʢʦ ʜʥʝʤ, ʥʦ ʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʤʝʩʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʞʫʨʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʛʦ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

Abstract 

The article deals with the use of solar panels for saving energy consumption and as an environmentally 

friendly source of energy that can be used in a large scale without a negative impact on the environment. It is 

proposed to use solar panels, not only during the day, but at night for lighting of dwellings, places of permanent 

alert and special street lighting. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʠ, ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʠ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ. 

Keywords: solar panels, saving energy consumption, the conversion of electrical and light energy. 
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ɺʚʝʜʝʥʠʝ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʥʝ ʠʤʝʝʪ ʜʣʷ 

ʩʝʙʷ ʨʘʚʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʙʘʟʫ ʨʝʩʫʨʩʦʚ. 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʠʟ ʢʨʝʤʥʠʷ, ʢʦʪʦʨʳʡ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʟʝʤʥʦʡ 

ʢʦʨʝ (29,5% ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʳ ʟʝʤʣʠ). 

ʆʜʠʥ ʢʛ ʢʨʝʤʥʠʷ ʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥ-

ʮʠʠ ʟʘ 30 ʣʝʪ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨ-

ʛʠʶ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʥʘ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 75 ʪʦʥʥ ʥʝʬʪʠ. ʇʦʵʪʦʤʫ ʢʨʝʤ-

ʥʠʡ ʥʘʟʳʚʘʶʪ ʥʝʬʪʴʶ ʍʍɯ ʩʪʦʣʝʪʠʷ. 

ʊʦʧʣʠʚʦʤ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʷʚʣʷʶʪʩʷ 

ʙʝʩʧʣʘʪʥʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʠ ʥʝʜʦʨʦʛʦʝ, ʩ 

ʪʝʥʜʝʥʮʠʝʡ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʦʨʦʞʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʩʚʦʝʡ ʠʩʯʝʨʧʘʝʤʦʩʪʠ, ʪʦʧʣʠʚʥʦʝ ʩʳʨʴʝ (ʫʛʦʣʴ, 

ʥʝʬʪʴ, ʛʘʟ), ʢʦʪʦʨʦʝ ʢ ʪʦʤʫ ʞʝ ʟʘʛʨʷʟʥʷʝʪ ʘʪʤʦ-

ʩʬʝʨʫ. 

ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʦʣʥʝʯʥʳʭ ʬʦʪʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʪʘʨʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʳʡ ʩʨʦʢ ʨʘʙʦʪʳ (30 ʣʝʪ ʠ ʙʦʣʴʰʝ), ʦʥʠ ʪʘʢʞʝ ʥʝ 

ʪʨʝʙʫʶʪ ʨʝʤʦʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦ-

ʜʚʠʞʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʠ ʦʥʠ ʛʝʨʤʝʪʠʯʥʳʝ, 

ʧʦʣʥʦʩʪʴʶ ʯʠʩʪʳʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠ 

ʙʝʩʰʫʤʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʙʘʪʳʚʘʥʠʷ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʜʝʪ 

ʙʦʨʴʙʘ ʟʘ ʵʢʦʥʦʤʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʟʘ 

ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦ-

ʨʦʝ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʥʘʰʝʡ ʧʣʘʥʝʪʦʡ, ʩʦʩʪʘʚʣʷʝʪ 

107,1 14³  ʢɺʪ. ʕʪʦ ʢʦʣʦʩʩʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 500 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɽʩʣʠ ʧʦʩʯʠʪʘʪʴ ʚʩʶ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦ-

ʨʫʁ ʥʘʰʘ ʧʣʘʥʝʪʘ ʧʦʣʫʯʘʝʪ ʟʘ ʦʜʠʥ ʛʦʜ, ʪʦ ʦʥʘ 

ʨʘʚʥʘ 1018 ʢɺʪ/ʯ. ʕʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 10 ʨʘʟ 

ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚʩʝʭ ʨʘʟʚʝʜʘʥʥʳʭ ʠ ʥʝʨʘʟʚʝʜʘʥʥʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣ-

ʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ɿʝʤʣʶ, 

ʦʢʦʣʦ 30% ʦʪʨʘʞʘʝʪʩʷ ʚ ʢʦʩʤʦʩ ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʚʦʣ-

ʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, 23% ʨʘʩʭʦʜʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩ-

ʧʘʨʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʦʩʘʜʢʦʚ ʠ ʢʨʫʛʦʦʙʦʨʦʪʘ ʚʦʜʳ ʚ 

ʧʨʠʨʦʜʝ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,2%, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚ ʦʢʝʘʥʝ ʠ 

ʚ ʘʪʤʦʩʬʝʨʝ, ʚʢʣʶʯʘʷ ʦʢʝʘʥʩʢʠʝ ʚʦʣʥʳ. ʀ ʪʦʣʴʢʦ 

0,2% ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʣʦʨʦʬʠʣʣʦʤ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʞʠʟʥʴ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʄʘʣʘʷ 

ʯʘʩʪʴ ʦʪ ʵʪʠʭ 0,2% ʦʙʝʩʧʝʯʠʣʘ ʤʠʣʣʠʦʥʳ ʣʝʪ ʪʦʤʫ 

ʥʘʟʘʜ ʥʘʢʦʧʣʝʥʠʝ ʥʘ ɿʝʤʣʝ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦ-

ʧʘʝʤʳʭ [1,2, 3]. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʫʚʝʨʝʥʥʦ ʟʘʚʦʝʚʳʚʘʝʪ ʧʦ-

ʟʠʮʠʠ ʚ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʝ. ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʵʪʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚ: 

1. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʜʦʩʪʫʧʥʘ ʚ ʢʘʞʜʦʡ 
ʪʦʯʢʝ ʧʣʘʥʝʪʳ, ʦʪʣʠʯʘʷʩʴ ʧʦ ʧʣʦʪʥʦʩʪʠ, ʧʦʪʢʫ ʠʟ-

ʣʫʯʝʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ʇʦʵʪʦʤʫ ʦʥʘ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʘ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʠʭ ʠʥʪʝ-

ʨʝʩʳ ʚ ʧʣʘʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

2. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ï ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-

ʩʪʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʙʝʟ ʦʪʨʠʮʘʪʝʣʴ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

3. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ï ɻ ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩ-

ʯʝʨʧʘʝʤʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʠ ʯʝʨʝʟ ʤʠʣʣʠʦʥʳ ʣʝʪ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣ-

ʥʝʯʥʦʡ ʵʥʝʨʛʠʠ: 

1. ʇʨʷʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨ-
ʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. 

2. ʇʦʣʫʯʝʥʠʝ ʪʝʧʣʘ ʧʫʪʝʤ ʘʙʩʦʨʙʠʨʦʚʘʥʠʷ 
ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʪʦʷʥʩʪʚʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʥʝʚʥʦʝ 

ʚʨʝʤʷ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʋʢʨʘʠʥʝ ʧʨʷʤʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟ-

ʣʫʯʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ 4 ʯʘʩʘ ʚ ʜʝʥʴ. ʉʦʣʥʝʯʥʳʝ ʙʘʪʘ-

ʨʝʠ ʜʦʨʦʛʠʝ, ʘ ʧʦ ʚʨʝʤʝʥʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ (25-30 ʣʝʪ). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʥʝ ʪʦʣʴʢʦ ʜʥʝʤ, ʥʦ ʠ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʞʠʣʳʭ ʧʦʤʝʱʝ-

ʥʠʡ, ʤʝʩʪ ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʞʫʨʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʛʦ 

ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʚʦʧʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ 

ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʪʦʣʴʢʦ 

ʜʥʝʤ, ʥʦ ʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʚʝʱʝ-

ʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʉ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʦʩʚʝʪʠ-

ʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ.1), ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʠʩ-

ʪʦʯʥʠʢ 1 ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘʜ ʢʦʪʦʨʳʤ ʚ 

ʚʠʜʝ ʧʣʘʬʦʥʘ ʨʘʩʧʦʣʦʞʝʥ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦ-

ʜʫʣʴ 2 ʩ ʠʥʚʝʨʪʦʨʦʤ 3, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦ-

ʜʫʣʷ ʚ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʧʠʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʦʩʚʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʩʪʦʯʥʠʢ 1 ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ ʦʙʱʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʘ 

ʚʳʭʦʜ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 2 ʧʦʜʢʣʶʯʝʥ ʢʦ 

ʚʭʦʜʫ ʠʥʚʝʨʪʦʨʘ 3, ʚʳʭʦʜ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʝʥ ʩ ʣʦ-

ʢʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʝʪʴʶ. 
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ʀʥʚʝʨʪʦʨ 

3

ʆʙʱʘʷ ʵʣʝʢʪʨʦʩʝʪʴ

ʃʦʢʘʣʴʥʘʷ 

ʵʣʝʢʪʨʦʩʝʪʴ

1

2

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ: 1 ï ʠʩʪʦʯʥʠʢ 

ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ; 2 ï ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ; 3 ï ʠʥʚʝʨʪʦʨ. 

 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʦ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ 1 ʦʙʱʠʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ 2 ʩ 

ʠʥʚʝʨʪʦʨʦʤ 3. ʇʨʠ ʵʪʦʤ ʚʩʝ ʠʩʪʦʯʥʠʢʠ 1 ʦʧʪʠʯʝ-

ʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʙʱʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʘ ʚʳʭʦʜ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʫʣʷ 2 ʩʦʝʜʠʥʝʥ ʩʦ ʚʭʦʜʦʤ ʠʥʚʝʨʪʦʨʘ 3, ʚʳʭʦʜ 

ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʝʥ ʢ n+y ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 1. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦ-

ʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ K1  ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 

ʩʚʝʪʦʚʫʶ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ K 2  ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ 2 ʫʩʣʦʚʠʷ: 

1. ʇʦʩʢʦʣʴʢʫ ʥʝ ʚʩʷ ʩʚʝʪʦʚʘʷ ʵʥʝʨʛʠʷ ʧʨʝʚʨʘ-
ʱʘʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʯʘʩʪʴ ʝʝ ʪʝʨʷʝʪʩʷ, ʪʦ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʪʝʨʴ K c . 

2. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 
ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʚʝʪʦʚʫʶ ʜʚʘʞʜʳ ʠ ʧʦʵʪʦʤʫ ʢʦʵʬ-

ʬʠʮʠʝʥʪ K1  ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦ ʚʪʦʨʦʡ ʩʪʝ-

ʧʝʥʠ, ʪ.ʝ.K
2

1 . 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʯʠʩʣʦ )(y K1  ʙʝʩʧʣʘʪʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʦʩʚʝʪʠʪʝʣʝʡ ʥʘ 100000 ʪʘʢʠʭ ʦʩʚʝʪʠʪʝ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʵʣʝʢʪʨʦʩʝʪʠ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ: 

)(y KKKK c 12

2

1 100000=ÖÖÖ .  (1) 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʩʚʝʱʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ: 

1. ʃʘʤʧʳ ʥʘʢʘʣʘ 0800501 ..K ·= . 

2. ʈʪʫʪʥʳʝ ʜʫʛʦʚʳʝ ʨʘʟʨʷʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʦʩʚʝʱʝʥʠʷ 1201 .K = . 

3. ʄʝʪʘʣʣʦʛʝʥʥʳʝ ʦʩʚʝʪʠʪʝʣʠ 

302601 ..K ·= . 

4. ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ 250201 ..K ·= . 

5. ʅʘʪʨʠʝʚʳʝ ʣʘʤʧʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

302601 ..K ·= . 

6. ʉʚʝʪʦʜʠʦʜʳ 50401 ..K ·= . 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʤʦʛʫʪ ʩʚʝʪʠʪʴʩʷ ʚʩʶ ʥʦʯʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

100000 ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ %%K 20152 ·=  ʠ %Kc 50=  

ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ )(e K1 , 

ʧʦʣʫʯʝʥʥʳʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ )(y K1  ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʙʝʩʧʣʘʪʥʦ ʨʘʙʦʪʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʦʩʚʝʱʝʥʠʷ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ ʙʝʩʧʣʘʪʥʳʝ ʦʩʚʝʪʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ 12 ʯʘ-

ʩʦʚ ʚ ʩʫʪʢʠ, ʢʘʞʜʳʡ ʠʟ ʦʩʚʝʪʠʪʝʣʝʡ ʠʤʝʝʪ ʤʦʱ-

ʥʦʩʪʴ 100 ɺʪ, ʘ ʩʪʦʠʤʦʩʪʴ 1 ʢɺʪ/ʯ ʨʘʚʥʘ s ʛʨʥ., ʪʦ ʟʘ 

ʤʝʩʷʮ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ )(e K1  ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 

sye KK ÖÖÖÖ= -10 3
11 100)(3012)(   (2) 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʨʘʩʯʝʪʘ, ʢʦʪʦ-

ʨʳʝ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (1) ʠ 

(2) ʜʣʷ 100000 ʦʩʚʝʪʠʪʝʣʝʡ ʧʨʠ s=0,3 ʛʨʥ. 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 100000 ʦʩʚʝʪʠʪʝʣʝʡ 

K2=15 %, Kc=50 %, ʥʘ 100000 ʦʩʚʝʪʠʪʝʣʝʡ 

K1 10 % 20 % 30 % 40 % 50 % ʝʜ. ʠʟʤ. 

y(k1) 75 300 675 1200 1875 ʰʪʫʢʠ 

e(k1) 810 3240 7290 12960 20250 ʛʨʠʚʥʳ 

K2=20 %, Kc=50 %, ʥʘ 100000 ʦʩʚʝʪʠʪʝʣʝʡ 

K1 10 % 20 % 30 % 40 % 50 % ʝʜ. ʠʟʤ. 

y(k1) 100 400 900 1600 2500 ʰʪʫʢʠ 

e(k1) 1080 4320 9720 17280 27000 ʛʨʠʚʥʳ 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1, ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ (ʨʠʩ. 2 ʠ ʨʠʩ. 3). 

 
ʈʠʩ.2 ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʦʩʚʝʪʠʪʝʣʝʡ y(k1) ʦʪ ʟʥʘʯʝʥʠʷ ʂ1 ʠ ʂ2 

 

 
ʈʠʩ.3 ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʟʤʦʞʥʦʡ ʧʨʠʙʠʣʠ e(k1) ʦʪ ʟʥʘʯʝʥʠʷ ʂ1 ʠ ʂ2 

 

ʕʪʦʪ ʬʘʢʪ ʠ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ ʧʦʣʫʯʝʥʥʫʶ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʜʨʫʛʠʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ. 

 

ɺʳʚʦʜʳ 

1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʦʜʝʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ, ʦʪ ʨʘʟʚʠʪʠʷ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʠ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪʳ 

KKK c,, 21  ʜʦʣʞʥʳ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ. 

2. ʇʨʝʜʣʘʛʘʝʤʘʷ ʦʩʚʝʪʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦ-

ʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʦʩʚʝʱʝʥʠʠ ʫʣʠʮ ʠ ʧʣʦʱʘʜʝʡ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ, 

ʧʦʤʝʱʝʥʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʞʫʨʩʪʚʘ, ʦʙʲʝʢʪʦʚ ʥʦ-

ʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪ.ʜ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʣʴ-ɸʤʤʦʨʽ ɸʣʽ. ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʧʽʜʚʠ-

ʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʥʘ ʪʨʘʥʩʧʦʨʪʽ / ɸʣʴ-ɸʤʤʦʨʽ ɸʣʽ, ʇ. 

ʉ. ʉʦʯʝʥʢʦ,. ï ʂ. : ʅʊʋ 2014. ï 220ʩ. 

2. ʉʦʯʝʥʢʦ ʇ. ʉ. ɽʣʝʢʪʨʦʤʦʙʽʣʴ ï ʧʦʨʷʪʫʥʦʢ 

ʥʘʰʦʾ ʯʫʜʦʚʦʾ ʧʣʘʥʝʪʠ ɿʝʤʣʷ / ʇ. ʉ. ʉʦʯʝʥʢʦ, ʂ. ʄ. 

ʉʠʜʦʨʝʥʢʦ, ɸʣʴ-ɸʤʤʦʨʽ ɸʣʽ. ï ʂ. : ʅʘʫʢ. ʩʚʽʪ, 2012. 

ï 75 ʩ. 

3. ɹ. ʊ. ɹʦʡʢʦ, ɻ. ʉ. ʍʨʠʧʫʥʦʚ. ɻʝʣʠʦʵʥʝʨʛʝ-
ʪʠʢʘ ï ʙʫʜʫʱʝʝ ʋʢʨʘʠʥʳ ï ʅʊʋ ʍʇʀ, 2000ʛ. 

  



Slovak international scientific journal # 23, (2018) 31 

ETHNOLOGY  
 

ɿʆʆʅʀʄʓ ʀ ɿʆʆʌʆʈʓ: ʅʆʄʀʅɸʊʀɺʅʆ-ʉʃʆɺʆʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʄɽʍɸʅʀɿʄʓ 

ɹʀɿʅɽʉ-ʉʃɽʅɻɸ 

 

ɹʝʣʷʝʚʘ ʄ.ʖ., 

ʜʦʢʪʦʨ ʬʠʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʬʠʣʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ  

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʬʠʣʠʘʣ ʚ ʛ. ʉʣʘʚʷʥʩʢʝ-ʥʘ-ʂʫʙʘʥʠ 

ʂʦʩʪʝʥʢʦ ɸ.ʀ. 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʬʠʣʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʬʠʣʠʘʣ ʚ ʛ. ʉʣʘʚʷʥʩʢʝ-ʥʘ-ʂʫʙʘʥʠ 

 

ZOONYMS AND ZOOFORAS: NOMINATIVE -WORD-FORMATION MECHANISMS 

OF BUSINESS SLANG 

 

Belyaeva M.Yu., 

doctor of Philological sciences,  

professor of Kuban State University (Slavyansk-on-Kuban branch) 

Kostenko A.I. 

student of the Department of Philology, History and Social Studies 

 in the Branch of budgetary educational institution çKuban State Universityè in Slavyansk-on-Kuban 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʩʦʦʪʥʦʰʝʥʠʷ ʷʟʳʢʦʚʳʭ ʨʝʩʫʨʩʦʚ ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ, ʬʦʨʤʠ-

ʨʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʞʘʨʛʦʥ ï ʙʠʟʥʝʩ-ʩʣʝʥʛ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʧʦʩʦʙʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚ ʩʣʦʚʦʧʨʦʠʟʚʦʜʩʪʚʝ ʟʦʦʥʠʤʦʚ, ʦʨʥʠʪʦʥʠʤʦʚ, ʬʠʪʦʥʠʤʦʚ ʙʠʟʥʝʩ-ʩʣʝʥʛʘ. ʉʪʦʣʢʥʦʚʝʥʠʝ ʠʩʢʦʥʥʦʛʦ ʠ ʟʘʠʤ-

ʩʪʚʦʚʘʥʥʦʛʦ (ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ) ʩʦʟʜʘʝʪ ʤʝʞʲʷʟʳʢʦʚʳʝ ʦʤʦʥʠʤʳ ʢ ʦʙʱʝʷʟʳʢʦʚʳʤ ʠʣʠ ʞʘʨʛʦʥʥʳʤ ʞʝ 

ʩʣʦʚʘʤ (ʟʦʦʥʠʤʳ vs. ʟʦʦʬʦʨʳ). 

Abstract 

The article is devoted to the problem of the correlation of the linguistic resources of Russian and English 

languages, forming a professional jargon ï business slang. The varieties of the transformation in the wordbuilding 

of zoonyms, ornithonyms, and phytonyms of business slang are considered. The clash of the primordial and bor-

rowed (terminological) creates interlanguage homonyms for common language or slang words (zoonyms vs. 

zoofors). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʟʥʝʩ-ʩʣʝʥʛ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʞʘʨʛʦʥ, ʟʦʦʥʠʤ, ʟʦʦʬʦʨ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

Keywords: business slang, professional jargon, zoonym, zoofor, transformation. 

 

ʀʥʪʝʨʝʩ ʢ ʯʝʣʦʚʝʢʫ ʛʦʚʦʨʷʱʝʤʫ ʚ XXI  ʚʝʢʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ, ʢʘʢ ʩʣʝʥʛ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʡ (ʛʨʫʧʧʦʚʦʡ). çʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʙʦʟʥʘʯʠʪʴ ʧʨʦʙʣʝʤʫ, ʝʤʢʦ, ʥʦ 

ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ, ʟʘʜʘʪʴ ʚʦʧʨʦʩ, ʚʳ-

ʷʩʥʠʪʴ ʩʠʪʫʘʮʠʶ ʟʘʩʪʘʚʣʷʝʪ ʚʝʯʥʦ ʩʧʝʰʘʱʠʭ ʙʘʥ-

ʢʦʚʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʛʦʚʦʨʠʪʴ ʪʝʨʤʠʥʘʤʠ, ʜʘʣʝʢʠʤʠ 

ʦʪ ʧʦʥʠʤʘʥʠʷ ʦʙʳʚʘʪʝʣʷʤʠè [1]. ʉʢʘʟʘʥʥʦʝ ʩʧʨʘ-

ʚʝʜʣʠʚʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʛʨʫʧʧ ʩʣʫʞʘʱʠʭ, ʜʣʷ ʙʠʟʥʝʩ-

ʩʣʝʥʛʘ ʚ ʮʝʣʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʩʪʘ çʇʦʯʪʠ ʩʝʨʴ-

ʝʟʥʦʛʦ ʩʣʦʚʘʨʷ ʜʝʣʦʚʦʛʦ ʦʙʱʝʥʠʷè (ʩʦʩʪ. ɽ. ɺ. ʇʦ-

ʛʨʝʙʥʷʢ) [4] ʦʙʨʘʱʘʝʪ ʥʘʩ ʢ ʧʨʦʙʣʝʤʝ ʫʯʘʩʪʠʷ ʷʟʳ-

ʢʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʩʣʝʥʛʘ (ʜʘ-

ʣʝʝ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʩʪʨʘʥʠʮʳ 

ʜʘʥʥʦʛʦ ʠʟʜʘʥʠʷ). ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʷʟʳʢ 

ʨʦʩʩʠʡʩʢʠʭ ʤʝʥʝʜʞʝʨʦʚ ʩʪʘʣ çʩʚʦʝʦʙʨʘʟʥʳʤ ʜʝʣʦ-

ʚʳʤ ʵʩʧʝʨʘʥʪʦ, ʚ ʢʦʪʦʨʦʤ ʥʘʫʢʦʦʙʨʘʟʥʳʝ ʪʝʨʤʠʥʳ 

ʧʝʨʝʤʝʰʘʥʳ ʩ ʘʥʛʣʠʡʩʢʠʤʠ ʩʣoʚʘʤʠ [4, ʩ. 119]; ʵʪʦ 

ʩʚʦʝʛʦ ʨʦʜʘ ʈʫʥʛʣʠʰ // ʈʠʥʛʣʠʰ // ɻʣʦʙʠʰʴ 

(Globish) (ʘʥʛʣʠʡʩʢʠʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠ ʚʣʠʷʥʠʝʤ 

ʨʦʜʥʦʛʦ ʷʟʳʢʘ) [7]. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 

ʬʦʨʤʠʨʫʝʪ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʣʝʥʛ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʟʘ ʩʯʝʪ ʟʘʠʤʩʪʚʦʚʘʥʥʦʡ ʣʝʢʩʠʢʠ (ʪʝʨʤʠʥʦʣʦʛʠʠ), ʩ 

ʜʨʫʛʦʡ ï ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ, ʩʦʯʝʪʘʷ ʚʩʝ ʵʪʦ ʚ 

ʩʘʤʳʭ ʧʨʠʯʫʜʣʠʚʳʭ ʢʦʤʙʠʥʘʮʠʷʭ.  

ʅʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʧʦʟʠʮʠʡ 

ʩʧʝʮʠʬʠʢʠ ʤʝʭʘʥʠʟʤʘ ʥʦʤʠʥʘʮʠʠ ʚ ʙʠʟʥʝʩ-ʩʣʝʥʛʝ 

ʛʨʫʧʧʘ ʣʝʢʩʠʯʝʩʢʠʭ ʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ-ʟʦʦʥʠʤʘʤʠ, ʦʨʥʠʪʦʥʠʤʘʤʠ, ʬʠʪʦ-

ʥʠʤʘʤʠ (ʢʘʢ ʥʘʨʠʮʘʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʠʤʝʥʘʤʠ). 

ɺ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʚʳʷʚʣʝʥʘ 51 ʣʝʢʩʠʯʝʩʢʘʷ 

ʝʜʠʥʠʮʘ (32 ʟʦʦʥʠʤʘ, 6 ʦʨʥʠʪʦʥʠʤʦʚ, 13 ʬʠʪʦʥʠ-

ʤʦʚ), ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʥʠʭ, ʘ ʪʘʢʞʝ 14 ʬʨʘ-

ʟʝʦʣʦʛʠʟʤʦʚ. ʉʧʝʢʪʨ ʧʨʦʠʟʚʦʜʷʱʠʭ-ʟʦʦʥʠʤʦʚ ʚ 

ʙʠʟʥʝʩ-ʩʣʝʥʛʝ ʚʝʩʴʤʘ ʰʠʨʦʢ: ʦʪ ʥʘʩʝʢʦʤʳʭ ʠ ʤʝʣ-

ʢʠʭ ʭʠʱʥʠʢʦʚ ʜʦ ʢʨʫʧʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʫʥʳ, 

ʚʢʣʶʯʘʷ ʨʦʜʦʚʳʝ ʪʝʨʤʠʥʳ (ʟʚʝʨʴ, ʞʠʚʦʪʥʦʝ). 

ʅʝʩʢʦʣʴʢʦ ʩʣʦʚ ʢ ʚʦʧʨʦʩʫ ʦʙ ʦʧʨʘʚʜʘʥʥʦʩʪʠ 

ʥʦʤʠʥʘʮʠʡ ʩ ʟʦʦʥʠʤʘʤʠ ʚ ʩʬʝʨʝ, ʢʨʘʡʥʝ ʜʘʣʝʢʦʡ ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʦ ʤʥʝʥʠʶ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʬʠʣʦʣʦʛʦʚ, ʦʩʥʦʚʥʦʡ ʠʥʪʝʥʮʠʝʡ ʩʣʦʚʦʧʨʦ-
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ʠʟʚʦʜʩʪʚʘ ʚʳʩʪʫʧʘʝʪ ʥʝ ʤʦʤʝʥʪ ʟʘʧʝʯʘʪʣʝʥʠʷ ʥʦ-

ʚʠʟʥʳ, ʥʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʤʝʩʪʥʦʩʪʠ ʣʝʢʩʠʯʝʩʢʦʡ 

ʝʜʠʥʠʮʳ ʚ ʨʝʯʠ [2, ʩ. 23-24]. ʊʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ 

ʷʜʝʨʥʦʡ ʯʘʩʪʠ ʤʝʥʪʘʣʴʥʦʛʦ ʣʝʢʩʠʢʦʥʘ ʥʦʩʠʪʝʣʷ 

ʷʟʳʢʘ: ʠʭ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ, ʧʦʥʷʪʥʳ ʦʢʨʫʞʘʶʱʠʤ, ʥʦʤʠʥʘʮʠʠ ʚʳ-

ʟʳʚʘʶʪ ʦʞʠʜʘʝʤʳʝ, ʥʘʮʠʦʥʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʚʳʙʦʨʫ ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʘ-

ʙʘʥ, ʣʦʩʴ, ʦʣʝʥʴ, ʩʣʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʤʦʱʴ, ʚʣʠʷ-

ʪʝʣʴʥʦʩʪʴ ʩʦʣʠʜʥʳʭ, ʚʘʞʥʳʭ ʜʣʷ ʙʠʟʥʝʩʘ ʣʠʮ ʠ 

ʫʯʨʝʞʜʝʥʠʡ. ʅʘʧʨʦʪʠʚ, ʜʦʩʪʦʡʥʳʤʠ ʞʘʣʦʩʪʠ ʚʳ-

ʛʣʷʜʷʪ ʙʝʜʥʳʝ ʢʣʠʝʥʪʳ (ʭʦʤʷʢ, ʩ. 46); ʩʦʪʨʫʜʥʠʢʠ 

ɺʇʆ çɺʳʤʧʝʣʢʦʤè (ʧʯʝʣʳ, ʩ. 66) ʠʣʠ ʨʷʜʦʚʳʝ ʩʣʫ-

ʞʘʱʠʝ (ʤʘʨʪʳʰʢʠ). ʅʝʤʦʪʠʚʠʨʦʚʘʥʥʳʤ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʥʘʤ ʚʳʙʦʨ ʟʦʦʥʠʤʘ ʟʘʡʮʳ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ (ʩ. 39). 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʟʘ ʘʙʙʨʝʚʠʘʪʫʨʦʡ ʫ.ʝ. (óʫʩʣʦʚ-

ʥʳʝ ʝʜʠʥʠʮʳô) ʩʦʪʨʫʜʥʠʢʘʤ ʜʝʣʦʚʳʭ ʦʙʲʝʜʠʥʝʥʠʡ 

ʠ ʙʘʥʢʦʚ ʚʠʜʷʪʩʷ ʫʙʠʪʳʝ ʝʥʦʪʳ (ʩ. 103).  

ɼʣʷ ʧʦʧʦʣʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʙʠʟʥʝʩ-ʩʣʝʥʛʘ ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʡ ʩʧʦʩʦʙ ʩʣʦʚʦʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʘʢ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʦʪʦʚʦʡ ʟʚʫʢʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʥʘʩʯʠʪʳʚʘʶʱʠʡ ʯʝ-

ʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʚ ʪ.ʯ. ʦʙʨʘʟʦʚʘʥʠʝ ʬʨʘʟʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ [6, ʩ. 106-111]. ʉʭʦʜʩʪʚʦ ʩʣʦʚʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʟʚʦʣʠʣʦ ʀ. ʉ. ʊʦ-

ʨʦʧʮʝʚʫ ʫʩʧʝʰʥʦ ʦʙʲʝʜʠʥʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʦʨʬʦʣʦʛʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʡ ʩʧʦʩʦʙʳ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʦ-

ʚʘʣʠ ʜʦ ʩʠʭ ʧʦʨ ʦʜʥʫ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ï ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚ 

ʙʠʟʥʝʩ-ʩʣʝʥʛʝ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʜʲʷʟʳʢ ʜʝʣʦʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪ ʢʘʢ ʠʟʚʝʩʪʥʳʝ, ʪʘʢ ʠ ʥʦʚʳʝ (ʩʦ 

ʩʜʚʠʛʦʤ ʟʥʘʯʝʥʠʷ) ʥʦʤʠʥʘʮʠʠ, ʩʦʟʜʘʥʥʳʝ ʙʝʟ ʬʦʨ-

ʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʠʟʚʦʜʷʱʠʭ. ʂ ʧʝʨʚʳʤ ʦʪʥʦ-

ʩʠʪʩʷ ʨʳʙʘ ï ʚʠʟʫʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʚʠ-

ʜʝʪʴ ʝʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʵʣʝ-

ʤʝʥʪʳ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ (ʩ. 69); ʢʦ ʚʪʦʨʳʤ ï ʙʘ-

ʙʦʯʢʘ ï 1.ʧʨʦʟʨʘʯʥʘʷ ʧʘʧʢʘ ʜʣʷ ʙʫʤʘʛ ʩ ʙʦʢʦʚʠʥʦʡ 

ʜʣʷ ʩʢʦʨʦʩʰʠʚʘʪʝʣʷ, 2. ʩʢʨʝʧʢʘ ʠʣʠ ʟʘʞʠʤ ʜʣʷ 

ʧʘʯʢʠ ʙʫʤʘʛʠ (ʩ. 19); ʩʦʙʘʯʢʘ (ʩʤ. ʚʳʰʝ). 

ʏʘʩʪʴ ʥʦʤʠʥʘʮʠʡ ʙʠʟʥʝʩ-ʩʣʝʥʛʘ ʚʦʟʥʠʢʣʘ ʧʫ-

ʪʝʤ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ (ʘ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʙ) ʧʝ-

ʨʝʥʦʩʦʚ ʦʙʱʝʷʟʳʢʦʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʥʘ ʣʠʮʘ ʠʣʠ 

ʧʨʝʜʤʝʪʳ ʙʠʟʥʝʩ-ʦʙʠʭʦʜʘ; ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʧʦʩʦʙ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ: 

(ʘ) ʞʠʚʦʪʥʦʝ ï 1. ʥʝʚʤʝʥʷʝʤʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

2. ʫʩʧʝʰʥʦ, ʥʦ ʚʝʨʦʣʦʤʥʦ ʜʝʣʘʶʱʠʡ ʢʘʨʴʝʨʫ 

(ʩ. 37); 

ʢʘʙʘʥ- ʙʘʥʢ. ʢʨʫʧʥʳʡ ʢʣʠʝʥʪ (ʩ. 44); 

ʢʫʢʫʰʢʠ ï ʩʦʪʨʫʜʥʠʮʳ ʨʦʩ ʙʫʭʛʘʣʪʝʨʠʠ ʢʣʠ-

ʝʥʪʘ (ʢʫʢʫʶʪ, ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ ʧʨʦʜʝʣʳʚʘʶʪ ʨʫʪʠʥ-

ʥʫʶ ʨʘʙʦʪʫ) (ʩ. 76); 

ʢʫʨʷʪʥʠʢ ï ʩʝʢʨʝʪʘʨʠʘʪ (ʩ. 48); 

ʣʦʩʴ ï 2. ʤʝʥʝʜʞʝʨ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ (ʩ. 49-50); 

ʦʣʝʥʴ ï ʤʝʥʝʜʞʝʨ ʚʳʩʰʝʛʦ ʟʚʝʥʘ (ʩ. 58); 

ʩʣʦʥ ï ʪʦ ʞʝ ʶʟʚʝʨʴ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʩʦʥʘʣʴ-

ʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ), ʪʦʣʴʢʦ ʥʝʧʨʦʰʠʙʘʝʤʳʡ (ʩ. 72); 

(ʙ) ʜʷʪʝʣ ï ʠʥʦʩʪʨʘʥʥʳʡ ʤʝʥʝʜʞʝʨ ʚ ʨʦʩʩʠʡ-

ʩʢʦʡ ʢʦʤʧʘʥʠʠ (ʩ. 32) (çʩʪʫʯʠʪè, ʪ. ʝ. ʜʝʨʞʠʪ ʚ 

ʢʫʨʩʝ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ / ʚʣʘʜʝʣʴʮʝʚ ʢʦʤʧʘ-

ʥʠʠ); 

ʟʘʡʯʠʢ ï ʢʣʠʝʥʪ, ʩʦʩʣʫʞʠʚʝʮ ʠʣʠ ʙʦʩʩ, ʢʦʪʦ-

ʨʳʡ ʯʘʩʪʦ ʬʣʝʢʩʫʝʪ [ʧʦʙʘʠʚʘʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ï ʄ.ɹ.] (ʩ. 39); 

ʤʘʨʪʳʰʢʘ ï ʧʦʜʩʪʘʚʥʘʷ ʬʠʨʤʘ ʜʣʷ ʬʠʥʘʥʩʦ-

ʚʳʭ ʤʘʭʠʥʘʮʠʡ (ʩ. 52) [ʧʦʜʨʘʞʘʝʪ ʥʘʩʪʦʷʱʝʡ 

ʬʠʨʤʝ ï ʄ.ɹ.]; 

ʩʦʙʘʯʢʘ ï ʣʠʩʪʦʯʝʢ ʙʫʤʘʞʢʠ, ʧʨʠʢʨʝʧʣʝʥʥʳʡ 

ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩ ʫʢʘʟʘʥʠʷʤʠ, ʢʦʤʫ ʜʝʣʝʛʠʨʫʝʪʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʢʫʤʝʥʪʘ (ʩ. 73). 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʥʦʤʠʥʘʮʠʡ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʬʦʥʦʚʳʝ ʟʥʘʥʠʷ ʧʦʢʦʣʝʥʠʡ, ʚʦʩʧʠʪʘʥʥʳʭ 

ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʥʠʛʘʭ, ʢʠʥʦ- ʠ ʪʝʣʝʬʠʣʴʤʘʭ, 

ʤʫʣʴʪʬʠʣʴʤʘʭ: 

ʘʧʝʣʴʩʠʥ ï ʯʝʣʦʚʝʢ, ʬʠʢʪʠʚʥʦ ʫʧʨʘʚʣʷʶʱʠʡ 

ʯʴʝʡ-ʪʦ ʢʦʤʧʘʥʠʝʡ (ʩʤ. ʢ/ʬ ʉʪ. ʂʫʙʨʠʢʘ çɿʘʚʦʜʥʦʡ 

ʘʧʝʣʴʩʠʥè); 

ʙʘʥʜʝʨʣʦʛʠ ï ʩʦʪʨʫʜʥʠʢʠ ʥʠʟʰʝʛʦ ʟʚʝʥʘ, ʢʦʪʦ-

ʨʳʝ é çʧʳʣʝʩʦʩʷʪè ʨʳʥʦʢ ʥʘ ʧʨʝʜʤʝʪ ʧʦʠʩʢʘ ʢʣʠ-

ʝʥʪʦʚ (ʩʤ. ʤ/ʬ çʄʘʫʛʣʠè ʧʦ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʈ. ʂʠʧʣʠʥʛʘ çʂʥʠʛʘ ʜʞʫʥʛʣʝʡè); 

ʸʞʠʢ ï ʢʦʤʧʘʥʠʷ-ʦʜʥʦʜʥʝʚʢʘ ʜʣʷ ʩʣʠʚʘ ʜʦʭʦ-

ʜʦʚ ʠʣʠ ʫʭʦʜʘ ʦʪ ʥʘʣʦʛʦʚ (ʩʤ. ʤ/ʬ çɪʞʠʢ ʚ ʪʫʤʘʥʝè 

ʨʝʞ.ʖ. ʅʦʨʰʪʝʡʥʘ ʧʦ ʩʢʘʟʢʝ ʂʦʟʣʦʚʘ); 

ʄʦʩʷʥʷ ï ʢʦʤʧʘʥʠʷ ʄʦʩʵʥʝʨʛʦ(ʩʤ. ʤ/ʩʝʨʠʘʣ ʦ 

ʄʘʩʷʥʝ); 

ʧʦʤʠʜʦʨʳ ï ʢʦʤʧʘʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʬʠʥʘʥʩʦ-

ʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ (ʩʤ. ʚʩʝʩʠʣʴʥʦʛʦ ʉʠʥʴʦʨʘ 

ʇʦʤʠʜʦʨʘ ʠʟ ʤ/ʬ çʇʨʠʢʣʶʯʝʥʠʷ ʏʠʧʧʦʣʠʥʦè ʧʦ 

ʩʢʘʟʢʝ ɼʞ. ʈʦʜʘʨʠ). 

ʉʢʘʟʘʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʥʘ ʧʨʦʠʟʚʦʜʥʳʝ 

ʦʪ ʥʘʠʤʝʥʦʚʘʥʠʡ ʢʫʣʴʪʦʚʳʭ ʧʝʨʩʦʥʘʞʝʡ ʩ ʵʢʨʘʥʘ: 

ʧʷʪʘʯʢʦʚʘʪʴ ï ʭʦʜʠʪʴ ʟʘ ʢʝʤ-ʪʦ ʭʚʦʩʪʠʢʦʤ, ʧʦʩʪʦ-

ʷʥʥʦ ʟʘʛʣʷʜʳʚʘʪʴ ʚ ʨʦʪ, ʧʦʜʜʘʢʠʚʘʪʴ ʠ ʚʩʷʯʝʩʢʠ 

ʧʦʜʭʘʣʠʤʥʠʯʘʪʴ (ʩ. 66), ʪ. ʝ (ʥʘʧʦʤʠʥʘʪʴ ʩʚʦʠʤ ʧʦ-

ʚʝʜʝʥʠʝʤ ʧʦʨʦʩʝʥʢʘ ʇʷʪʘʯʢʘ ʠʟ ʤ/ʬʘ ʧʦ ʧʨʦʠʟʚʝʜʝ-

ʥʠʶ ɸ. ʄʠʣʥʘ çɺʠʥʥʠ ʇʫʭ ʠ ʚʩʝ, ʚʩʝ, ʚʩʝè). 

ʆʪʜʝʣʴʥʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝ-

ʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ çʥʦʚʦʤʫ ʧʨʦʩʪʦʨʝʯʠʶè (çʦʙʱʝʤʫ 

ʩʣʝʥʛʫè) ï ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʣʝʢʩʠʢʦ-ʬʨʘʟʝʦʣʦʛʠʯʝ-

ʩʢʠʤ ʝʜʠʥʠʮʘʤ, ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʶʱʠʤʩʷ ʟʘ ʩʯʝʪ 

ʤʦʣʦʜʸʞʥʦʛʦ ʩʣʝʥʛʘ ʠ ʫʛʦʣʦʚʥʦʛʦ ʞʘʨʛʦʥʘ ʠ ʫʧʦ-

ʪʨʝʙʣʷʶʱʠʤʩʷ ʰʠʨʦʢʠʤʠ ʢʨʫʛʘʤʠ ʥʦʩʠʪʝʣʝʡ 

ʷʟʳʢʘ, ʥʘʧʨ.: ʟʘʜʦʣʙʘʪʴ (ʢʦʛʦ-ʣʠʙʦ), ʢʨʫʪʦʡ, ʣʘʧʰʫ 

ʥʘ ʫʰʠ ʚʝʰʘʪʴ, ʧʨʠʢʦʣ, ʧʨʠʢʦʣʴʥʳʡ, ʧʨʠʢʦʣʴʥʦ, 

ʨʘʟʙʦʨʢʠ, ʪʘʱʠʪʴʩʷ, ʪʫʛʨʠʢʠ, ʪʫʩʦʚʢʘ, ʬʠʛʥʷ ʠ 

ʧʨʦʯ. [9]. ɺ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʢ çʥʦʚʦʤʫ ʧʨʦʩʪʦʨʝ-

ʯʠʶè ʧʨʠʥʘʜʣʝʞʘʪ ʨʝʟʫʣʴʪʘʪʳ ʘʬʬʠʢʩʘʮʠʠ: 

ʙʝʣʢʘ ï 1. ʦʙʱ. ʙʝʣʘʷ ʛʦʨʷʯʢʘ, 2. ʙʝʣʦʨʫʩʩʢʠʝ 

ʨʫʙʣʠ (ʩ. 20); 

ʜʦʙʘʢʣʘʥʠʪʴʩʷ ï ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʯʝʤ-ʪʦ (ʩ. 32); 

ʩʘʡʛʘʯʠʪʴ ï ʨʘʙʦʪʘʪʴ ʘʢʪʠʚʥʝʝ, ʯʝʤ ʦʙʳʯʥʦ, 

ʨʘʟʚʠʪʴ ʙʫʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩ. 71). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʢʫʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

(ʨʷʙʯʠʢ ï ʨʫʙʣʴ , ʩ. 69). 

ʄʘʥʜʘʨʠʥʩʢʠʡ ʜʠʘʣʝʢʪ ʂʠʪʘʷ ʟʘʤʝʥʷʝʪʩʷ ʥʘ 

ʘʧʝʣʴʩʠʥʩʢʠʡ ʩʦ ʟʥʘʯʝʥʠʝʤ óʘʙʩʦʣʶʪʥʦ ʥʝʧʦʥʷʪ-

ʥʳʡ ʷʟʳʢ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʣʝʥʛô (ʩ. 16), ʧʦ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʞʘʨʛʦʥʥʳʤ ʣʠʤʦʥ óʤʠʣʣʠʦʥô ʚʦʟʥʠ-

ʢʘʝʪ ʘʨʙʫʟ ï óʤʠʣʣʠʘʨʜô.  
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ʆʪ ʥʦʚʦʧʨʦʩʪʦʨʝʯʥʦʛʦ ʧʦʣʫʯʠʪʴ ʚ ʪʳʢʚʫ 

ʩʣʠʪʥʦ-ʩʫʬʬʠʢʩʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʟʫʝʪʩʷ ʩʥʠ-

ʞʝʥʥʦʝ ʚʪʳʢʚʘ ï ʦʜʠʥ ʠʟ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦ-

ʮʝʩʩʘ ʚʳʜʨʳ (ʩ. 24) (ʩʠʥʦʥʠʤ ʥʘʢʘʟʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘʯʘʣʴʩʪʚʘ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

(60%) ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʘ-

ʥʝʨʘ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʚ ʪ. ʯ. ʨʝʯʝʚʘʷ (ʞʘʨʛʦʥ, ʥʝʧʨʠ-

ʩʪʦʡʥʦʩʪʠ ʠ ʪ. ʜ.) ï çʵʪʦ ʣʠʯʥʦʝ ʜʝʣʦè ʩʦʪʨʫʜʥʠʢʘ ʠ 

ʥʠʢʪʦ ʥʠ ʚ ʢʘʢʦʡ ʬʦʨʤʝ ʥʝ ʜʦʣʞʝʥ ʚ ʵʪʦ ʚʤʝʰʠ-

ʚʘʪʴʩʷ [8]. ʄʝʞʜʫ ʪʝʤ ʟʥʘʢʦʤʩʪʚʦ ʩ ʨʝʩʫʨʩʘʤʠ 

ʧʨʦʬʞʘʨʛʦʥʦʚ ʟʘʯʘʩʪʫʶ ʚʳʷʚʣʷʝʪ ʷʟʳʢʦʚʳʝ ʬʘʢʪʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ ʛʨʘʥʴʶ ʧʨʠʣʠʯʠʡ. 

ɹʠʟʥʝʩ-ʩʣʝʥʛ ʧʦʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʦʪ ʠʩʢʦʥʥʦ ʨʫʩʩʢʠʭ ʩʣʦʚ: ʢʦʟʣʠʪʴ ï ʥʘʨʫʰʘʪʴ 

ʟʘʢʦʥ ʦ ʯʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ (ʩ. 96); ʩʣʦʥʷʚʳʡ ï 

ʦʯʝʥʴ ʩʦʣʠʜʥʳʡ, ʢʨʫʧʥʳʡ, ʢʨʫʪʦʡ ʢʣʠʝʥʪ, 2. ʙʘʥʢ ʩ 

ʙʦʣʴʰʠʤ ʦʙʦʨʦʪʦʤ ʠ ʤʥʦʞʝʩʪʚʦʤ ʬʠʣʠʘʣʦʚ (ʩ. 72); 

ʃʫʢʦʰʘ ï ʆɸʆ çʃʫʢʦʡʣè (ʩ. 103), ʨʝʧʢʘ ï 1. ʫʤ.-

ʣʘʩʢ. ʦʪ ʈʝʧʘ (ʩ. 68); ʉʣʦʥʠʢ ʦʪ ʢʦʤʧʘʥʠʠ çʉʦ-

ʥʠʢɼʫʦè, ʬʠʥʠʢ ï ʩʦʪʨʫʜʥʠʢ ʬʠʥʘʥʩʦʚʦʡ ʩʣʫʞʙʳ 

(ʩ. 82). ʄʦʩʵʥʝʨʛʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʄʦʩ, ʄʦʩʶ (ʥʫ-

ʣʝʚʘʷ ʘʬʬʠʢʩʘʮʠʷ), ʟʘʪʝʤ ʚ ʟʦʦʥʠʤ ʄʦʩʴʢʫ (-ʢʘ), 

ʄʦʩʷʨʫ (-ʷʨ-). 

ʅʝ ʤʝʥʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʙʠʟʥʝʩ-

ʩʣʝʥʛʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ï ʧʫʪʴ ʩʦ-

ʟʜʘʥʠʷ ʥʦʚʳʭ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ɺʧʨʦʯʝʤ, 

ʨʷʜ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʩʚʦʝʤ ʦʙʱʝ-

ʷʟʳʢʦʚʦʤ ʟʥʘʯʝʥʠʠ: ʣʦʚʠʪʴ ʤʳʰʝʡ ï ʨʘʟʙʠʨʘʪʴʩʷ ʚ 

ʯʝʤ-ʣʠʙʦ (ʩ. 50). ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦ ʩʜʚʠʛʦʤ ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʨʦʥʫ 

ʞʠʟʥʠ ʠ ʙʳʪʘ ʦʬʬʠʩʘ: 

ɸʮʢʠʡ ʧʸʩ ï ʠʟ ʦʣʙʘʥʩʢʦʛʦ ʘʮʢʠʡ ʙʦʩʩ (ʩ. 7); 

ʩʪʘʜʦ ʙʘʨʘʥʦʚ ï ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ, ʧʨʠʥʠʤʘʶ-

ʱʠʝ ʦʜʠʥʘʢʦʚʳʝ ʥʝʚʝʨʥʳʝ ʨʝʰʝʥʠʷ (ʩ. 74); 

ʙʳʯʦʢ ʥʘ ʤʷʩʦ ï ʢʦʤʧʘʥʠʷ, ʥʝ ʧʨʠʥʦʩʷʱʘʷ ʪʝ-

ʢʫʱʝʛʦ ʜʦʭʦʜʘ, ʥʦ ʪʨʝʙʫʶʱʘʷ ʥʝʢʦʪʦʨʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʘʞʠé(ʩ. 22);  

ʩʪʨʠʯʴ ʦʚʝʮ ï ʧʦʢʫʧʘʪʴ ʩ ʫʙʳʪʢʦʤ ʙʫʤʘʛʠ, 

ʧʨʦʜʘʥʥʳʝ ʚ ʢʦʨʦʪʢʫʶ ʧʦʟʠʮʠʶ (ʩ. 57); 

ʪʝʣʷʯʴʝ ʤʳʯʘʥʠʝ ï ʙʝʟʘʧʧʝʣʷʮʠʦʥʥʦʝ, ʫʚʝʨʝʥ-

ʥʦʝ, ʧʨʝʜʝʣʴʥʦ ʧʦʥʷʪʥʦʝ ʠʟʣʦʞʝʥʠʝ ʩʚʦʝʡ ʤʳʩʣʠ 

(ʩ. 76); 

ʣʷʛʫʰʘʯʴʷ ʙʫʤʘʞʢʘ ï ʥʝʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥ-

ʥʳʡ ʜʦʢʫʤʝʥʪ (ʩ. 96); 

ʗ ï ʩʧʨʫʪ! (ʜʝʣʘʶ ʩʪʦ ʜʝʣ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʩ. 98). 

ʇʦʧʫʣʷʨʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʞʘʙʘ, ʣʦʩʴ / ʣʦʩʠʥʳʡ: 

ʞʘʙʘ ʛʨʫʜʥʘʷ ï ʥʝʙʣʘʛʦʜʘʨʥʳʡ ʧʦʜʯʠʥʝʥʥʳʡ;  

ʞʘʙʘ ʩʪʨʘʰʥʘʷ ï ʢʨʘʡʥʷʷ ʬʦʨʤʘ ʞʘʙʳ (ʩ. 95); 

ʩʣʦʚʠʪʴ ʣʦʩʷ ï ʧʦʪʝʨʧʝʪʴ ʫʙʳʪʢʠ;  

ʧʘʩʪʠ ʣʦʩʷ ï ʜʝʨʞʘʪʴ ʘʢʪʠʚ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ 

ʚʳʰʝ ʪʝʢʫʱʝʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳé;  

ʣʦʩʠʥʳʡ ʩʪʝʡʢ ï ʥʝʙʦʣʴʰʠʝ ʫʩʪʫʧʢʠ, ʚʳʟʳʚʘ-

ʶʱʠʝ ʢʨʦʚʦʞʘʜʥʦʝ ʞʝʣʘʥʠʝ ʧʘʨʪʥʝʨʦʚ ʧʦ ʧʝʨʝʛʦ-

ʚʦʨʘʤ ʧʦʣʫʯʠʪʴ ʦʪ ʚʘʩ ʯʪʦ-ʪʦ ʙʦʣʴʰʝʝ (ʩ. 50). 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʙʠʟʥʝʩ-

ʩʣʝʥʛʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʣʝʢ-

ʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʮʝʣʠʢʦʤ, ʚʧʣʦʪʴ ʜʦ ʩʣʫʞʝʙʥʳʭ 

ʩʣʦʚ: ɹʦʨʜ ï ʩʦʚʝʪ ʜʠʨʝʢʪʦʨʦʚ; ʪʝʤʧʣʝʡʪ ï h ʘʙʣʦʥ 

ʜʦʢʫʤʝʥʪʘ; ʰʦʫ-ʨʫʤ ï ʪʦʨʛʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʊʳ 

ʠʥ ? (ʊʳ ʫʯʘʩʪʚʫʝʰʴ?); ʘʢʪʠʚʥʦʩʪʠ ʢʘʣʴʢʠʨʦʚʘʥʠʷ: 

ʙʘʡʝʨ ï ʧʦʢʫʧʘʪʝʣʴ, ʢʘʩʪʦʤʝʨ ï ʧʦʢʫʧʘʪʝʣʴ, ʢʣʠ-

ʝʥʪ; ʤʘʥʘʛʝʨ ï ʫʧʨʘʚʣʷʶʱʠʡ, ʤʝʥʝʜʞʝʨ; ʥʝʘʥʜʵʨ-

ʩʪʝʥʜ ï ʣʠʮʦ, ʥʝ ʚʣʘʜʝʶʱʝʝ ʘʥʛʣʠʡʩʢʠʤ ʠʣʠ ʚʦ-

ʦʙʱʝ ʥʝ ʟʥʘʶʱʝʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʜʨ.  

ɺʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʦʤ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʥʦʤʠʥʘʮʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʢʦʥʪʘʤʠ-

ʥʘʮʠʷ ï ʩʣʦʞʝʥʠʝ ʩ ʥʘʣʦʞʝʥʠʝʤ, ʚʧʣʦʪʴ ʜʦ ʦʜʥʦʛʦ 

ʟʚʫʢʘ / ʙʫʢʚʳ [6]: ʉʠʚʢʘ ï ʉʠʙʥʝʬʪʴ, (ʩ. 103); ʶʟʚʝʨʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʩ. 92): 

ʶʟʝʨ + ʟʚʝʨʴ. ʂʦʥʪʘʤʠʥʘʮʠʷ ʥʘ ʙʘʟʝ ʩʣʦʚ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ, ʚ ʪ. ʯ. ʟʘʠʤʩʪʚʦʚʘʥʠʷʭ, ʠʟʚʝʩʪʥʳʭ ʦʙʱʝʤʫ 

ʷʟʳʢʫ, ʦʙʥʘʨʫʞʠʣʘʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: ʚʳʜʨʘ 

ï ʦʪ ʚʳʜʨʘʪʴ; ʞʠʚʦʪʥʦʝ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʝʝ ʧʨʦʮʝʩʩ 

ʥʘʢʘʟʘʥʠʷ (ʥʘ ʚʳʜʨʫ, ʩ. 24); ʢʦʢʦʩ ï ʢʦʤʧʘʥʠʷ 

ʖʂʆʉ (ʩ. 46) 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʥʪʘʤʠʥʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʷʱʠʭ ʚʳʩʪʫʧʘʶʪ ʟʚʫʢʦʚʳʝ ʦʙʦ-

ʣʦʯʢʠ ʜʚʫʭ ʷʟʳʢʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩ-

ʩʢʦʛʦ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʝʞʲʷʟʳʢʦʚʦʡ. ɺ ʥʘʰʝʤ ʤʘ-

ʪʝʨʠʘʣʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʷʜʦʤ ʧʨʠʤʝʨʦʚ: 

loss ï ʘʥʛʣ.óʧʦʪʝʨʠ, ʫʪʨʘʪʳô+ ʨʫʩ. ʣʦʩʴ (ʞʠʚʦʪ-

ʥʦʝ) > ʣʦʩʴ óʙʠʨʞʝʚʳʝ ʫʙʳʪʢʠô; 

ʦʨʝʭ ï ʦʪ ʘʥʛʣ. ʆPEX óʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳô 

(ʩ. 58); 

ʧʦʨʦʩʠ ï ʩʦʪʨʫʜʥʠʢʠ Price Water House Coopers 

(PwC) (c. 64); 

ʨʝʧʘ ï ʩʜʝʣʢʘ ʈɽʇʆ ï ʜʚʫʩʪʦʨʦʥʥʷʷ, ʧʨʝʜʤʝ-

ʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʜʘʞʘ ʠ ʦʙʨʘʪʥʳʡ ʚʳʢʫʧ 

ʘʢʪʠʚʘ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʮʝʥʝ, ʩ. 68; 

ʨʝʧʢʘ ï 2. ʦʪ REBCO Russian Blend Crude Oil 

(ʩʳʨʘʷ ʥʝʬʪʴ) (ʩ. 68); 

ʉʣʦʥʠʢ ï ʢʦʤʧʘʥʠʷ çʉʦʥʠʢɼʫʦè, ʪʦʨʛʦʚʘʷ 

ʤʘʨʢʘ çʄʝʛʘʌʦʥ ʄʦʩʢʚʘè (ʩ. 103), ʬʘʟʘʥï

Raiffeisen Bank (ʩ. 103). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʳʟʳʚʘʶʪ ʘʩʩʦ-

ʮʠʘʮʠʠ ʩ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ, ʦʜʥʘʢʦ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʟʦʦʬʦʨʘʤ ï ʥʘʠʤʝʥʦʚʘʥʠʷʤ, ʧʦʪʝʨʷʚʰʠʤ ʩʚʷʟʴ ʩ 

ʠʩʭʦʜʥʳʤʠ ʟʦʦʥʠʤʘʤʠ; ʘʥʘʣʦʛʠʯʥʦ: ʬʠʪʦʥʠʤʳ 

ʧʨʦʪʠʚʦʩʪʦʷʪ ʬʠʪʦʬʦʨʘʤ. ʉʪʦʣʢʥʦʚʝʥʠʝ ʜʚʫʭ ʩʪʠ-

ʭʠʡ ï ʠʩʢʦʥʥʦʛʦ ʠ ʟʘʠʤʩʪʚʦʚʘʥʥʦʛʦ (ʪʝʨʤʠʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ) ï ʩʦʟʜʘʝʪ ʦʤʦʥʠʤʳ ʢ ʦʙʱʝʷʟʳʢʦʚʳʤ ʠʣʠ 

ʞʘʨʛʦʥʥʳʤ ʞʝ ʩʣʦʚʘʤ ʟʘ ʩʯʝʪ ʥʫʣʝʚʦʡ ʠʣʠ ʤʘʪʝʨʠ-

ʘʣʴʥʦ ʚʳʨʘʞʝʥʥʦʡ ʩʫʬʬʠʢʩʘʮʠʠ: ʚʦʣ (ʢʨʫʧʥʦʝ 

ʞʚʘʯʥʦʝ ʜʦʤʘʰʥʝʝ ʞʠʚʦʪʥʦʝ) ï ʚʦʣ ï ʦʪ ʘʥʛʣ. vola-

tility óʚʦʣʘʪʠʚʥʦʩʪʴ, ʜʠʩʧʝʨʩʠʷ ʮʝʥʳ ʘʢʪʠʚʘ (ʩ. 24); 

ʤʘʨʞʠʭʘ ï ʦʪ ʤʘʨʞʘ óʥʦʨʤʘ ʧʨʠʙʳʣʠô (ʩ. 52), 

ʰʫʪʣ. óʩʫʧʨʫʛʘ ʤʦʨʞʘôï ʤʦʨʞʠʭʘ; ʈʝʜʠʩʢʘ ï ʛʦʩʪʠ-

ʥʠʮʘ ʈʵʜʠʩʩʦʥ-ʉʣʘʚʷʥʩʢʘʷ ï ʨʝʜʠʩʢʘ (ʩ. 103); ʨʝʧʢʘ 

ï 2. ʦʪ REBCO (ʩʤ. ʚʳʰʝ) ʠ ʪ. ʧ. ï ʨʝʧʢʘ. 

ʀʪʘʢ, ʚ ʩʘʤʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩʣʝʥʛʘ ʢʘʢ ʨʘʟʛʦ-

ʚʦʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʦʬʝʩ-ʩʠʦʥʘʣʴʥʦʡ ʨʝʯʠ ʟʘʢʣʶ-

ʯʝʥʘ ʝʛʦ ʜʫʘʣʴʥʦʩʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʈʠʥʛʣʠʰʘ // 

ʈʫʥʛʣʠʰʘ [7]: ʩʧʘʷʥʥʦʩʪʴ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯ-

ʥʦʩʪʠ ʩʦ ʩʪʠʭʠʝʡ ʙʦʣʝʝ ʩʚʦ-ʙʦʜʥʦʛʦ, ʥʝʬʦʨʤʘʣʴ-

ʥʦʛʦ ʦʙʱʝʥʠʷ ʚ ʫʟʢʦʤ ʢʨʫʛʫ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʢʦʣʣʝʢ-ʪʠʚʝ). ʆʪʩʶʜʘ ʠ ʩʦʯʝʪʘʥʠʝ ʠʥʦʷʟʳʯʥʳʭ ʢʦʨ-

ʥʝʡ ʩ ʨʫʩʩʢʦʷʟʳʯʥʳʤʠ ʘʬʬʠʢʩʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ, 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʝʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʚ ʪ. ʯ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ. ɼʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ (ʤʦʜʝʣʴʥʦʡ) ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʤʦʜʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʏʫʚʘʰʠʠ. 

Abstract 

The parameters of the hierarchical structure of the settlement system are considered. The definition of the 

actual and theoretical (model) hierarchical structure of the settlement system is given. A method for assessing the 

degree of compliance of the actual parameters of the hierarchical structure with the model parameters is proposed. 

The proposed method was tested on materials of Chuvashia. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʩʝʣʝʥʠʷ, ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʘʨʘʤʝʪʨʳ, ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ, ʏʫʚʘʰʠʷ 

Keywords: regional settlement system, hierarchical structure, parameters, analysis method, Chuvashia 

 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʨʘʩʩʝ-

ʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʨʘʞʘʝʪʩʷ ʩʦʧʦʜʯʠʥʝʥ-

ʥʦʩʪʴʶ ʩʝʣʝʥʠʡ-ʮʝʥʪʨʦʚ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠ ʬʦʨʤʠ-

ʨʫʶʱʠʤʠʩʷ ʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʨʘʩʩʝʣʝʥʠʷ. ɸʙ-

ʩʪʨʘʢʪʥʘʷ (ʪʝʦʨʝʪʠʯʝʩʢʘʷ) ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝ-

ʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʮʝʥʪʨʳ ʦʜʥʦʛʦ ʫʨʦʚʥʷ 

ʠʝʨʘʨʭʠʠ ʨʘʚʥʳ ʧʦ ʣʶʜʥʦʩʪʠ ʠ ʯʠʩʣʦ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʝʠʟʤʝʥʥʦ. 

ʊʦʛʜʘ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ, ʢʨʦʤʝ ʩʘʤʦʛʦ 

ʥʠʞʥʝʛʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ[1]: 
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ʛʜʝ m ï ʥʦʤʝʨ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, Pm ï ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʮʝʥʪʨʘ m ïʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, 

Pm+1 ï ʣʶʜʥʦʩʪʴ ʮʝʥʪʨʘ ʩʤʝʞʥʦʛʦ, ʙʦʣʝʝ ʥʠʟʢʦʛʦ, 

ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, km ïʯʠʩʣʦ ʩʝʣʝʥʠʡ (m+1) ïʛʦ 

ʫʨʦʚʥʷ, ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ ʚʣʠʷʥʠʷ ʮʝʥʪʨʘ m ïʛʦ 

ʫʨʦʚʥʷ, ʧʣʶʩ ʩʘʤ ʮʝʥʪʨ m ïʛʦ ʫʨʦʚʥʷ, Ŭm ï ʜʦʣʷ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʮʝʥʪʨʘ m ïʛʦ ʫʨʦʚʥʷ ʚ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʟʦʥʳ ʝʛʦ ʚʣʠʷʥʠʷ, ʚ ʢʦʪʦ-

ʨʫʶ ʚʭʦʜʷʪ ʚʩʝ ʥʠʞʝʣʝʞʘʱʠʝ ʫʨʦʚʥʠ.  

ʇʫʩʪʴ m =1, 2,...,n, n+1, ʛʜʝ 1, 2,...,n ï ʥʦʤʝʨʘ 

ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ ʮʝʥʪʨʦʚ, ʘ n+1 ï ʥʠʟʰʠʡ ʫʨʦʚʝʥʴ 

ʠʝʨʘʨʭʠʠ, ʢʦʪʦʨʳʡ, ʚ ʩʣʫʯʘʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʩʝʭ ʩʝ-

ʣʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʛʦʨʦʜʩʢʠʭ, 

ʪʘʢ ʠ ʩʝʣʴʩʢʠʭ, ʩʦʩʪʦʠʪ ʠʟ ʦʙʳʯʥʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʝ ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʡ ʮʝʥʪʨʘ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Sm ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʮʝʥʪʨʘ m ïʛʦ ʫʨʦʚʥʷ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʩʝʣʝʥʠʡ, ʚʭʦ-

ʜʷʱʠʭ ʚ ʟʦʥʫ ʝʛʦ ʚʣʠʷʥʠʷ. 

ɼʣʷ ʧʘʨʳ ʩʤʝʞʥʳʭ ʩʘʤʳʭ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ[1]: 
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ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠʟʫʯʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʪʝ-

ʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʇʦʜ ʬʘʢʪʠʯʝʩʢʦʡ ʠʝʨʘʨ-

ʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʦ 

ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʣʶʜʥʦʩʪʝʡ ʮʝʥʪʨʦʚ, ʧʘʨʘ-

ʤʝʪʨʦʚ km, Ŭm ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ, ʧʦʜ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ï ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʱʝʡ ʫʨʘʚʥʝʥʠʷʤ (1) ʠ (2). ʆʪʣʠʯʠʝ ʬʘʢ-

ʪʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʜʚʫʭ 

ʘʩʧʝʢʪʘʭ: ʤʝʞʫʨʦʚʥʝʚʦʤ ʠ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʤ.  

ʄʝʞʫʨʦʚʥʝʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʪʥʦʰʝʥʠʡ ʚʝʣʠʯʠʥ ʮʝʥʪʨʦʚ ʩʤʝʞ-

ʥʳʭ ʫʨʦʚʥʝʡ, ʪʦ ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʷʤʠ 1, +mmb  (m =1, 

2,..., n). ʆʪʢʣʦʥʝʥʠʝ ʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʷʶʪ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʝʧʝʥʴ ʦʪ-

ʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚ ʧʣʘʥʝ ʤʝʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʨ ʜʣʷ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʨʘʟʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝ-

ʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʞʝʣʘʪʝʣʴʥʦ, 
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ʯʪʦʙʳ ʟʥʘʯʝʥʠʝ ʤʝʨʳ ʤʝʥʷʣʦʩʴ ʦʪ 0 (ʝʩʣʠ ʬʘʢʪʠʯʝ-

ʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʩʦʚʧʘʜʘʶʪ) ʜʦ 1 (ʚ 

ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʤʝʞʫ-

ʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ 

ʚʚʝʜʝʥʥʦʡ ʤʝʨʳ ʩ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʨʘʤʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫ-

ʶʱʫʶ ʤʝʨʫ: 
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1, , ++ mmmm bb  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʘʢʪʠʯʝ-

ʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʤʝʞʫ-

ʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɺʥʫʪʨʠʫʨʦʚʥʝʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ï ʵʪʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥʪʨʦʚ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨ-

ʭʠʠ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʳ (ʣʶʜʥʦʩʪʠ) 

ʮʝʥʪʨʦʚ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʠ ʨʘʚʥʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ. ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝ-

ʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ. ʇʫʩʪʴ Pi,m ï ʣʶʜʥʦʩʪʴ i ïʛʦ ʮʝʥʪʨʘ m ïʛʦ 

ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ (i =1, 2,..., nm; m =2, 3,..., n+1), 

ä
=

=
mn

i

mim PS
1

,  - ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʮʝʥ-

ʪʨʦʚ m ïʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, mP  - ʩʨʝʜʥʷʷ ʣʶʜ-

ʥʦʩʪʴ ʮʝʥʪʨʦʚ m ïʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ. ʊʦʛʜʘ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ 
m

mi

S
P, , (i =1, 2,..., nm), ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʬʘʢʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʮʝʥʪʨʦʚ m ïʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʧʦ ʣʶʜʥʦʩʪʠ, ʘ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ nm ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ 
m

m

S
P  - ʪʝʦʨʝʪʠ-

ʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʦʪʣʠʯʠʷ ʬʘʢʪʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ: 
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ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʠʝʨʘʨʭʠʠ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʚʝʜʝʥʥʦʡ ʤʝʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʰʝʡ ʤʝʨʳ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʨʘʟʣʠʯʠʡ 

ʧʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʨʘʩʩʝʣʝʥʠʷ ʤʦʞʥʦ ʚʟʷʪʴ ʩʨʝʜʥʝ-

ʚʟʚʝʰʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʟʥʘʯʝʥʠʡ ʤʝʨ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʫʨʦʚʥʷʤ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ ʮʝʥʪʨʦʚ, ʪʦ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʤ ʜʚʝ ʤʝʨʳ. ʄʝʨʘ ɛ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʨʘʟʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʤʝʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʤʝʨʘ ɜ ï ʨʘʟʣʠʯʠʷ ʬʘʢ-

ʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʦʪʥʦ-

ʰʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʟʥʘʯʝʥʠʡ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʤʝʨ ʜʣʷ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 

2001 ʧʦ 2010 ʛʦʜʳ. ɺʥʘʯʘʣʝ ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʷ 

ʤʝʨʳ ʤʝʞʫʨʦʚʥʝʚʦʛʦ ʦʪʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠʝʨʘʨ-

ʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʝ ʛʦʜʳ. ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ km, Ŭm ʠ 

ɓm,m+1 ʟʘ 2001 ʠ 2010 ʛʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ɿʥʘʷ ʟʥʘʯʝʥʠʷ km, Ŭm, ʧʦ ʬʦʨʤʫʣʘʤ (1) ʠ (2) 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ɓm,m+1. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ɓm,m+1 ʜʣʷ 

ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ ʟʘ 2001 ʠ 2010 ʛʦʜʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ 

ʋʨʦʚʥʠ 

ʠʝʨʘʨʭʠʠ (m) 

2001 ʛ. 2010 ʛ. 

mk  1, +mmb  am mk  1, +mmb  am 

1 4 12,646 0,442 4 15,004 0,462 

2 4,33 6,510 0,345 4,33 5,922 0,335 

3 16,67 10,798 0,245 16,22 9,616 0,244 

4 4,98 3,632 0,478 6,16 3,718 0,417 

 

ʊʘʙʣʠʮʘ 2 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʤʝʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚʝʣʠʯʠʥ ʮʝʥʪʨʦʚ ʩʤʝʞʥʳʭ 

ʫʨʦʚʥʝʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ 

ʋʨʦʚʝʥʴ 

(m) 

2001 ʛ. 2010 ʛ. 

F
1, +mmb  

T
1, +mmb  

F
1, +mmb  

T
1, +mmb  

1 12,646 8,392 15,004 9,379 

2 6,510 10,631 5,922 8,446 

3 10,798 10,992 9,616 12,234 

4 3,632 3,645 3,718 3,691 
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ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (3), ʚʳʯʠʩʣʠʤ ʤʝʨʫ ɛ ʦʪ-

ʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦ-

ʰʝʥʠʡ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʣʷ 2001 ʠ 2010 ʛʦʜʦʚ: 

ɛ2001=0,1276; ɛ2010=0,1594. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝ-

ʥʠʷ ʏʫʚʘʰʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʣʠʯʠʡ 

ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨ ʤʝʞʫʨʦʚʥʝ-

ʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʥʠʞ-

ʥʝʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʩʝʣʝʥʠʡ. ʋʤʝʥʴʰʠʣʦʩʴ ʯʠʩʣʦ 

ʮʝʥʪʨʦʚ 4-ʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ (ʮʝʥʪʨʦʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ) ʧʦ ʧʨʠʯʠʥʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʦʙʳʯʥʳʭ 

ʩʝʣʝʥʠʡ (5-ʡ ʫʨʦʚʝʥʴ ʠʝʨʘʨʭʠʠ) (ʪʘʙʣ. 3). 

ʆʧʨʝʜʝʣʠʤ ʪʝʧʝʨʴ ʤʝʨʳ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʨʘʟ-

ʣʠʯʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥ-

ʥʳʝ ʦ ʚʝʣʠʯʠʥʘʭ ʧʦʩʝʣʝʥʠʡ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨ-

ʭʠʠ [2, 3] ʠ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

(ɜm) ʠ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ (ɜ), ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʥ ʩʦ-

ʩʪʦʠʪ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʊʘʙʣʠʮʘ 3 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʤʝʨ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ 

ʋʨʦʚʝʥʴ 

(m) 

ʏʠʩʣʦ 

ʩʝʣʝʥʠʡ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʫʨʦʚʥʷ (ʪʳʩ. ʯʝʣ) 

ʉʨʝʜʥʷʷ ʣʶʜʥʦʩʪʴ 

ʩʝʣʝʥʠʷ (ʪʳʩ. ʯʝʣ.) 

2001 ʛ. 2010 ʛ. 2001 ʛ. 2010 ʛ. 2001 ʛ. 2010 ʛ. 

1 1 1 597,3 577,8 597,1 577,8 

2 3 3 141,7 115,5 47,2 38,5 

3 18 18 130,6 117,1 7,256 6,503 

4 342 274 229,8 184,0 0,672 0,676 

5 1361 1414 251,8 257,2 0,185 0,182 

 

ʊʘʙʣʠʮʘ 4 

ʄʝʨʳ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ 

ʋʨʦʚʝʥʴ 2001ʛ. 2010 ʛ. 

2 0,0569 0,0614 

3 0,2221 0,2344 

4 0,2677 0,254 

5 0,3379 0,3154 

ʆʙʱʘʷ ʤʝʨʘ 0,2436 0,2349 

 

ʇʦʣʫʯʝʥʥʳʝ ʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʞʩʝʣʝʥ-

ʥʳʝ ʨʘʟʣʠʯʠʷ ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʮʝʥʪʨʦʚ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʦʙʳʯʥʳʭ ʩʝʣʝʥʠʡ. ʅʘ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʧʨʦʠʩʭʦʜʠʣ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝ-

ʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʣʶʜʥʦʩʪʠ ʩʝʣʝʥʠʡ. ɺ ʮʝʣʦʤ 

ʤʝʞʩʝʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʫʤʝʥʴʰʠʣʠʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠʝʨʘʨʭʠʠ ʧʦ-

ʩʝʣʝʥʠʡ ʏʫʚʘʰʠʠ ʰʸʣ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʧʫʪʠ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʤʝʥʴʰʠʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚʥʫʪʨʠ-

ʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʀʟʤʝʥʝʥʠʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ ʦʙʲʷʩʥʷ-

ʶʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʠʟʤʝ-

ʥʝʥʠʷʤ ʥʘ ʫʨʦʚʥʝ ʩʝʣʴʩʢʠʭ ʩʝʣʝʥʠʡ, ʩ ʜʨʫʛʦʡ ʩʪʦ-

ʨʦʥʳ, ʫʤʝʥʴʰʝʥʠʝʤ ʩʨʝʜʥʝʡ ʣʶʜʥʦʩʪʠ ʮʝʥʪʨʦʚ-ʛʦ-

ʨʦʜʦʚ ʠ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʦʩʝʣʝʥʠʡ ʏʫ-

ʚʘʰʠʠ ʚ ʮʝʣʦʤ ʞʝʣʘʪʝʣʴʥʦ ʙʳʣʦ ʙʳ ʠʤʝʪʴ ʦʙʱʫʶ 

ʤʝʨʫ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʨʘʟʣʠʯʠʷ) ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʠ ʧʦʩʝʣʝʥʠʡ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʚʦʟʥʠ-

ʢʘʶʪ ʩʣʦʞʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʏʫʚʘʰʠʠ, ʚʨʷʜ ʣʠ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʡ ʤʝʨʳ ʜʣʷ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʨʘʟʣʠʯʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʘʢ 

ʤʝʞʫʨʦʚʥʝʚʳʭ, ʪʘʢ ʠ ʚʥʫʪʨʠʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʚʥʫʪʨʠʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ ʦʙʳʯʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʜʦʣʝʡ), ʘ ʤʝʞʫʨʦʚʥʝʚʘʷ ï ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʡ 

ʦʪʥʦʰʝʥʠʡ (ʚʝʣʠʯʠʥ ɓm,m+1). ɺʦ-ʚʪʦʨʳʭ, ʜʘʞʝ ʝʩʣʠ 

ʵʪʦ ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʦ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʟʥʘ-

ʯʠʤʦʩʪʠ ("ʚʝʩʦʚ") ʤʝʨ ɛ ʠ ɜ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʤʝʨʘ ʨʘʟʣʠʯʠʡ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʞʫ-

ʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ (ɛ) ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ, 

ʯʝʤ ʤʝʨʘ ʚʥʫʪʠʨʠʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ (ɜ), ʪʘʢ ʢʘʢ 

ʤʝʞʫʨʦʚʥʝʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʘʢ ʪʦʣʴʢʦ ʯʪʦ ʦʙ ʵʪʦʤ 

ʙʳʣʦ ʩʢʘʟʘʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʪ-

ʥʦʰʝʥʠʡ ɓ1,2:ɓ2,3:ɓ3,2:...:ɓn-1,n:ɓn,n+1, ʛʜʝ ʢʘʞʜʘʷ ʠʟ ʚʝ-

ʣʠʯʠʥ ɓm,m+1 ʫʯʠʪʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ k ï

ʦʮʝʥʢʫ ʠ ʜʦʣʠ ʮʝʥʪʨʦʚ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʙ-

ʩʣʫʞʠʚʘʝʤʳʭ ʠʤʠ ʟʦʥ (Ŭm, Ŭm+1). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʦʢʘʟʘʪʝʣʴ ɓm,m+1 ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ, 

ʯʝʤ ʧʨʦʩʪʘʷ ʜʦʣʷ ʮʝʥʪʨʘ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʮʝʥʪʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ʇʘʜʝʥʠʝ ʨʝʞʠʤʘ ʄ, ʂʘʜʜʘʬʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʠ ʚʦʦʨʫʞʸʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ɿʘʧʘʜʦʤ ʧʫʪʯʠʩʪʦʚ ʂʠʨʝʥʘʠʢʠ ʧʨʠʚʝʣʠ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ ʢ 

ʭʘʦʩʫ ʠ ʧʦʪʝʨʠ ʃʠʚʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ʈʘʩʧʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʠ, ʨʘʥʝʝ ʦʙʲʝʜʠʥʷʚʰʠʝ ʪʨʠ ʠʩʪʦʨʠʯʝ-

ʩʢʠʝ ʧʨʦʚʠʥʮʠʠ ï ʊʨʠʧʦʣʠʪʘʥʠʶ, ʂʠʨʝʥʘʠʢʫ ʠ ʌʝʟʟʘʥ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʚ ʩʘʤʠʭ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʟʦʰʣʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʦʮʠʫʤʘ ʥʘ ʢʣʘʥʳ, ʧʣʝʤʝʥʘ ʠ ʚʨʘʞʜʫʶʱʠʝ ʛʨʫʧʧʳ. ʉʠʪʫʘʮʠʷ ʚ 

ʩʪʨʘʥʝ ʦʩʣʦʞʥʷʝʪʩʷ ʥʝʧʨʝʢʨʘʱʘʶʱʠʤʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ, ʚʦ ʛʣʘʚʝ ʩ ʉʦʝʜʠʥʸʥʥʳʤʠ ʐʪʘ-

ʪʘʤʠ, ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʃʠʚʠʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ ʢʦʥʬʣʠʢʪʘ ï ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚ 

ʊʨʠʧʦʣʠ (ʇʅʉ). 

ʆʪ ʨʝʞʠʤʘ ʂʘʜʜʘʬʠ ʚ ʩʪʨʘʥʝ ʦʩʪʘʣʦʩʴ ʛʨʦʤʘʜʥʦʝ ʥʘʩʣʝʜʠʝ ï ʙʦʝʚʘʷ ʪʝʭʥʠʢʘ ʠ ʚʦʦʨʫʞʝʥʠʝ, ʢʦʪʦʨʳʝ 

ʟʘʢʫʧʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʠʭ ʣʝʪ, ʢʦʧʠʣʠʩʴ çʚʧʨʦʢè ʥʘ ʩʢʣʘʜʘʭ ʠ ʘʨʤʝʡʩʢʠʭ ʘʨʩʝʥʘʣʘʭ. ʉʝʛʦʜʥʷ ʵʪʠ ʘʨʩʝ-

ʥʘʣʳ ʧʦ ʧʨʠʟʥʘʥʠʶ ʵʢʩʧʝʨʪʦʚ ʆʆʅ ʥʘʭʦʜʠʪʩʷ ʚ çʯʘʩʪʥʳʭ ʨʫʢʘʭè ʠ ʚʦʦʨʫʞʝʥʠʝ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʜʘʸʪʩʷ ʢʘʢ 

ʟʘ ʨʫʙʝʞ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʩʣʘʤʠʩʪʦʚ ʚ ʛʦʨʷʯʠʭ ʪʦʯʢʘʭ: ʉʠʨʠʠ, ʀʨʘʢʝ, ʁʝʤʝʥʝ, ʪʘʢ ʠ ʜʣʷ çʚʥʫʪ-

ʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷè ʙʳʚʰʠʤʠ ʧʦʚʩʪʘʥʮʘʤʠ ʠ ʙʦʝʚʠʢʘʤʠ ʨʘʟʥʳʭ ʤʘʩʪʝʡ. ʃʠʚʠʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʯʘʛ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʥʘ ʘʬʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ ʠ ʯʸʨʥʳʡ ʨʳʥʦʢ ʢʦʥʪʨʘʙʘʥʜʳ ʚʦʦʨʫʞʝʥʠʡ. 

Abstract 
The fall of the regime of M, Gaddafi as a result of civil confrontation and armed support by the West to the 

putschists of Cyrenaica led, after a certain period of stabilization of the situation in the country, to chaos and the 

loss of statehood by Libya. Not only the ties that previously united the three historical provinces - Tripolitania, 

Cyrenaica and Fezzan within a single state, but the fragmentation of society into clans, tribes and warring groups 

also occurred. The situation in the country is complicated by the continued intervention of Western countries, led 

by the United States, in the internal affairs of Libya, which support one of the parties to the conflict - the govern-

ment in Tripoli (PNS). 

An enormous legacy remained in the country from the Gaddafi regime - military equipment and weapons, 

which were purchased over the course of many years, were accumulated for the future in warehouses and army 

arsenals. Today, according to UN experts, these arsenals are in "private hands" and weapons are actively sold 

abroad, mainly to support Islamists in hot spots: Syria, Iraq, Yemen, and for "internal use" by former rebels and 

militants of various stripes. Libya has become a hotbed of tension on the African continent and a black market for 

arms smuggling 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʘʜʝʥʠʝ ʨʝʞʠʤʘ; ʚʨʘʞʜʫʶʱʠʝ ʛʨʫʧʧʠʨʦʚʢʠ; ʠʩʣʘʤʠʩʪʳ; ʧʣʝʤʝʥʘ ʃʠʚʠʠ; ʈʝʟʦʣʶ-

ʮʠʷ ʆʆʅ, ʄʠʩʩʠʷ ʆʆʅ ʪʦ ʧʦʜʜʝʨʞʢʝ ʃʠʚʠʠ; ʢʦʥʪʨʘʙʘʥʜʘ ʚʦʦʨʫʞʝʥʠʷ ʠ ʙʦʝʚʦʡ ʪʝʭʥʠʢʠ; ʟʘʧʨʝʪ ʥʘ ʵʢʩ-

ʧʦʨʪ ʚʦʦʨʫʞʝʥʠʡ; ʩʘʥʢʮʠʠ ʆʆʅ; ʠʩʣʘʤʠʩʪʩʢʠʡ ʘʥʢʣʘʚ; çʛʦʨʷʯʠʝ ʪʦʯʢʠè. 

Keywords: fall of regime; warring factions; the Islamists; tribes of Libya; The UN resolution, the UN mission 

the support of Libya; smuggling of weapons and military equipment; a ban on the export of arms; UN sanctions; 

Islamist enclave; "hot spots". 
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ʉ ʧʘʜʝʥʠʝʤ ʨʝʞʠʤʘ ʄ.ʂʘʜʜʘʬʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʫʪʯʘ ʠʩʣʘʤʠʩʪʦʚ ʚ 2011ʛ., ʧʦʜʜʝʨʞʘʥʥʦʛʦ ʘʥʛʣʦ-

ʬʨʘʥʢʦ-ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʛʨʝʩʩʠʝʡ ʧʨʦʪʠʚ ʩʫʚʝʨʝʥ-

ʥʦʡ ʃʠʚʠʠ ʚ ʥʝʢʦʛʜʘ ʧʨʦʮʚʝʪʘʶʱʝʡ ʘʬʨʠʢʘʥʩʢʦʡ 

ʩʪʨʘʥʝ, ʧʦʩʣʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʩʪʘʥʦʚʢʠ, ʚʦʮʘʨʠʣʩʷ ʭʘʦʩ. ɺʨʘʞʜʫ-

ʶʱʠʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʟʘʩʝʚʰʠʝ ʚ ʊʨʠʧʦʣʠ ʠ ʊʦʙʨʫʢʝ, 

ʥʝʢʦʛʜʘ ʝʜʠʥʳʝ ʚ ʩʪʨʝʤʣʝʥʠʠ ʫʥʠʯʪʦʞʠʪʴ ʧʨʘʚʷ-

ʱʠʡ ʨʝʞʠʤ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʣʘʤʠʩʪʩʢʠʝ 

ʙʘʥʜʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʣʝʤʝʥʘ ʃʠʚʠʠ ʨʘʟʚʝʨʥʫʣʠ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫʶ ʥʝʟʘʢʦʥʥʫʶ ʪʦʨʛʦʚʣʶ ʦʨʫ-

ʞʠʝʤ ʠ ʝʛʦ ʢʦʥʪʨʘʙʘʥʜʫ ʟʘ ʨʫʙʝʞ. ʇʦ ʨʷʜʫ ʠʩʪʦʯ-

ʥʠʢʦʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ ʠʥʪʝʨʥʝʪ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʟʘʧʨʝʪ ʥʘ ʵʢʩʧʦʨʪ ʚʦʦʨʫʞʝʥʠʡ ʠʟ 

ʃʠʚʠʠ ʙʳʣ ʚʚʝʜʸʥ ʨʝʟʦʣʶʮʠʝʡ 1970 ʉɹ ʆʆʅ, ʧʨʠ-

ʥʷʪʦʡ ʚ 2011ʛ. ʆʜʥʘʢʦ ʚʦ ʚʨʝʤʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦ-

ʪʠʚʦʩʪʦʷʥʠʷ ʤʥʦʛʠʝ ʚʦʝʥʥʳʝ ʩʢʣʘʜʳ ʙʳʣʠ ʨʘʟʛʨʘʙ-

ʣʝʥʳ. ɺ ʦʪʯʸʪʝ ʆʆʅ 2013ʛ. ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʝ ʟʘʧʘʩʳ ʚʦʦʨʫʞʝʥʠʷ çʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʥʝʦʬʠʮʠʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠè.  

ʇʨʝʜʩʝʜʘʪʝʣʴ ʢʦʤʠʪʝʪʘ ʠ ʧʦʩʪʦʷʥʥʳʡ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴ ʈʫʘʥʜʳ ʧʨʠ ʆʆʅ ʖʜʞʠʥ-ʈʠʯʘʨʜ ɻʘʩʘʥʘ ʟʘ-

ʷʚʠʣ ʥʘ ʠʪʦʛʦʚʦʤ ʟʘʩʝʜʘʥʠʠ ʉʦʚʙʝʟʘ ʧʦ ʃʠʚʠʠ: 

çɻʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ (ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʣʠʚʠʡ-

ʩʢʠʤ ʩʘʥʢʮʠʷʤ) ʚʳʨʘʟʠʣʘ ʩʚʦʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʨʫʞʠʷ ʠ ʙʦʝʧʨʠʧʘʩʦʚ ʟʘ ʧʨʝʜʝʣʳ 

ʃʠʚʠʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʦʪʤʝʪʠʣʘ ʨʦʩʪ ʯʠʩʣʘ 

ʩʦʦʙʱʝʥʠʡ ʦ ʩʣʫʯʘʷʭ ʢʦʥʪʨʘʙʘʥʜʳ ʦʨʫʞʠʷ ʠ ʙʦʝ-

ʧʨʠʧʘʩʦʚ ʠʟ ʃʠʚʠʠ ʚ ʉʠʨʠʡʩʢʫʶ ɸʨʘʙʩʢʫʶ ʈʝʩʧʫʙ-

ʣʠʢʫ ʤʦʨʩʢʠʤ ʠ ʚʦʟʜʫʰʥʳʤ ʧʫʪʸʤé ʢʦʥʪʨʘʙʘʥʜʘ 

ʠʟ ʃʠʚʠʠ ʧʦʜʧʠʪʳʚʘʝʪ ʢʦʥʬʣʠʢʪ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʨʦʨʠʟʤ, ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʭ, 

ʯʪʦ ʚʨʷʜ ʣʠ ʠʟʤʝʥʠʪʩʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤè [1]. 

ʇʨʠ ʵʪʦʤ ʚ ʩʚʦʸʤ ʚʳʩʪʫʧʣʝʥʠʠ ɻʘʩʘʥʘ ʦʛʣʘʩʠʣ 

ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʪʝʭ ʩʪʨʘʥ, ʢʫʜʘ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʧʦ-

ʩʪʫʧʘʝʪ ʢʦʥʪʨʘʙʘʥʜʥʦʝ ʦʨʫʞʠʝ ʠʟ ʃʠʚʠʠ. ʕʪʦ: ʊʫʨ-

ʮʠʷ, ʉʠʨʠʷ, ʃʠʚʘʥ, ɽʛʠʧʝʪ, ʀʨʘʢ, ʄʘʣʠ, ʏʘʜ, ʎɸʈ, 

ʅʠʛʝʨ, ʅʠʛʝʨʠʷ, ʊʫʥʠʩ, ɸʣʞʠʨ, ʄʘʚʨʠʪʘʥʠʷ ʠ ʄʘ-

ʨʦʢʢʦ. ʂʘʢ ʚʠʜʠʤ ï ʛʝʦʛʨʘʬʠʷ ʢʦʥʪʨʘʙʘʥʜʳ ʚʝʩʴʤʘ 

ʦʙʰʠʨʥʘ ʠ ʚʢʣʶʯʘʝʪ 14 ʩʪʨʘʥ. 

ʅʘ ʩʝʨʴʸʟʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʫʢʘʟʘʣ ʠ ʩʧʝʮ-

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʆʆʅ ʧʦ ʃʠʚʠʠ ʊʘʨʠʢ ʄʠʪʨʠ. ɺ 

ʩʚʦʸʤ ʠʥʪʝʨʚʴʶ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʟʘʩʝʜʘʥʠʷ ʦʥ ʩʢʘ-

ʟʘʣ: 

çʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʚʠʡʩʢʠʭ ʛʨʘ-

ʥʠʮ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ʇʦʪʦʢ ʦʨʫʞʠʷ ʚ ʃʠʚʠʶ ʠ ʠʟ 

ʥʝʸ ʚʳʰʝʣ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷè [2 - ʪʘʤ ʞʝ]. 

ʉʝʛʦʜʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʪʢʨʳʚʘʶʱʠʭʩʷ 

ʥʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, 

ʯʪʦ ʚʦʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʚʦ 

ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʃʠʚʠʠ ʛʦʪʦʚʠʣʦʩʴ ʟʘʨʘʥʝʝ. ʉʐɸ ʠ 

ʝʛʦ ʩʦʶʟʥʠʢʠ ʧʦ ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʤʫ ʘʣʴʷʥʩʫ 

ʚʦʦʨʫʞʠʣʠ ʧʦʚʩʪʘʥʮʝʚ ʂʠʨʝʥʘʠʢʠ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ 

ʃʠʚʠʡʩʢʫʶ ʠʩʣʘʤʩʢʫʶ ʙʦʝʚʫʶ ʛʨʫʧʧʫ (Lybian Is-

lamic Fighting Group) , ʧʨʠʤʢʥʫʚʰʫʶ ʚ ʧʦʩʣʝʜʩʪʚʠʝ 

ʢ ʢʨʳʣʫ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ çɸʣʴ ïʂʘʠʜʘè ʚ ɸʬʨʠʢʝ, ʟʘʜʦʣʛʦ ʜʦ ʧʫʪʯʘ. 

ɽʱʸ ʚ 2006-2007ʛʛ. ʙʦʝʚʠʢʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʩʧʦʨ-

ʪʠʨʦʚʘʣʠ ʩʤʝʨʪʥʠʢʦʚ ʜʣʷ ʪʝʨʘʢʪʦʚ ʚ ʀʨʘʢʝ ʠʟ ʠʩʣʘ-

ʤʠʩʪʩʢʦʛʦ ʘʥʢʣʘʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʚʠʠ ʚ ʛ.ɼʝʨʥʘ 

ʥʘ ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ. ʆʙ ʵʪʦʤ ʧʠʰʫʪ ʚ ʩʚʦʸʤ ʨʘʩʩʣʝ-

ʜʦʚʘʥʠʠ ʙʳʚʰʠʡ ʜʝʧʫʪʘʪ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ 

ʦʪ ʀʪʘʣʠʠ ɼʞ. ʂʴʝʟʘ ʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʦʣʠʪʦʣʦʛ 

ʇʠʥʦ ʂʘʙʨʘʩ [3, ʩ.107]. 

ɸʚʪʦʨʳ ʚ ʯʘʩʪʥʦʩʪʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ çʉʦʝʜʠ-

ʥʸʥʥʳʝ ʐʪʘʪʳ ʚʦʦʨʫʞʠʣʠ ʧʦʚʩʪʘʥʮʝʚ ʚ ʃʠʚʠʠ, ʠʩ-

ʧʦʣʴʟʫʷ ʝʛʠʧʝʪʩʢʫʶ ʛʨʘʥʠʮʫ ʧʨʠ ʷʚʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʚʦʝʥʥʳʭ ʚ ʂʘʠʨʝ, ʢʦʪʦʨʳʭ ʪʝ ʞʝ ʉʦʝʜʠʥʸʥʥʳʝ 

ʐʪʘʪʳ ʧʨʠʚʝʣʠ ʢ ʚʣʘʩʪʠ ʧʦʩʣʝ ʧʘʜʝʥʠʷ ʄʫʙʘʨʘʢʘ, 

ʩʚʦʝʛʦ ʙʳʚʰʝʛʦ ʢʣʠʝʥʪʘè [4 -ʪʘʤ ʞʝ, ʩ.111]. 

ʀʪʘʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʞʠʭʘ-

ʜʠʩʪʳ ʂʠʨʝʥʘʠʢʠ ʙʳʣʠ ʚʦʦʨʫʞʝʥʳ ʜʚʘʞʜʳ: ɿʘʧʘ-

ʜʦʤ, ʘ ʪʘʢ ʞʝ ʦʨʫʞʠʝʤ ʠ ʪʝʭʥʠʢʦʡ, ʜʦʩʪʘʚʰʠʤʠʩʷ 

ʠʤ ʦʪ ʙʳʚʰʝʛʦ ʨʝʞʠʤʘ ʂʘʜʜʘʬʠ. 

ʆʙʱʘʷ ʩʠʪʫʘʮʠʷ ʚ ʃʠʚʠʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʨʘʟʨʘʩʪʘʥʠʝʤ ʪʝʨʨʦʨʠʩʪʠʯʝ-

ʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ɸʣʴ-ʂʘʠʜʘ, çɹʨʘʪʴʷ-ʤʫʩʫʣʴ-

ʤʘʥʝè, ʀɻ (ʟʘʧʨʝʱʸʥʥʳʝ ʚ ʈʦʩʩʠʠ), ʙʦʝʚʠʢʠ ʢʦʪʦ-

ʨʳʭ ʩʝʛʦʜʥʷ ʥʘʩʯʠʪʳʚʘʶʪ ʤʥʦʛʠʝ ʪʳʩʷʯʠ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʠ ʚʦʦʨʫʞʸʥʥʦʡ ʙʦʨʴʙʦʡ ʧʨʦʪʠʚ ʥʠʭ ʃʠʚʠʡ-

ʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʨʤʠʠ (ʃʅɸ) ʧʦʜ ʢʦʤʘʥʜʦʚʘ-

ʥʠʝʤ ʬʝʣʴʜʤʘʨʰʘʣʘ ʍ. ʍʘʬʪʘʨʘ. 

16 ʩʝʥʪʷʙʨʷ 2011ʛ. ʉʦʚʝʪ ɹʝʟʦʧʘʩʥʦʩʪʠ ʆʆʅ 

ʧʨʠʥʷʣ ʨʝʟʦʣʶʮʠʶ ˉ2009 ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʠʨʦ-

ʪʚʦʨʯʝʩʢʦʡ ʄʠʩʩʠʠ ʚ ʃʠʚʠʠ ʜʣʷ çʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠé ʠ ʩʦʜʝʡʩʪʚʠʷ ʚ ʚʳʨʘ-

ʙʦʪʢʝ ʥʦʚʦʡ ʢʦʥʩʪʠʪʫʮʠʠ; ʨʘʩʰʠʨʝʥʠʷ ʟʦʥʳ ʜʝʡ-

ʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ; ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦ-

ʚʝʢʘ ʚ ʩʪʨʘʥʝè ʠ ʪ.ʜ. [5]. 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʦ ʨʝʰʝʥʠʝ ʆʆʅ, ʦʪʤʝʯʘʝʤ, ʯʪʦ 

ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʡ ʄʠʩʩʠʠ ï ʝʩʪʴ ʥʠ ʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʜʘʣʴʥʝʡʰʘʷ ʵʢʩʧʘʥʩʠʷ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʧʨʦʪʠʚ ʃʠ-

ʚʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʚʦʦʨʫʞʸʥʥʳʤ ʧʫʪʸʤ ʧʦʜʜʝʨ-

ʞʘʪʴ ʤʷʪʝʞʥʠʢʦʚ ʠʟ ʇʅʉ ʚ ʊʨʠʧʦʣʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʩʧʦʩʦʙʥʳ ʙʝʟ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʠ ʠʭ ʚʦʠʥʩʢʠʭ ʢʦʥ-

ʪʠʥʛʝʥʪʦʚ (ʥʝ ʚʘʞʥʦ ʧʦʜ ʢʘʢʠʤ ʧʨʝʜʣʦʛʦʤ ʦʥʠ ʪʫʜʘ 

ʚʚʝʜʝʥʳ), ʫʜʝʨʞʘʪʴ ʚʣʘʩʪʴ ʚ ʩʪʨʘʥʝ. ʅʝ ʩʣʫʯʘʡʥʦ, 

ʧʦʵʪʦʤʫ, ʯʪʦ ʛʣʘʚʘ ʄʠʩʩʠ- ʙʨʠʪʘʥʝʮ, ʗʥ ʄʘʨʪʠʥ, 

ʪ.ʝ. ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆʆʅ ʚʥʦʚʴ ʧʦʜʪʚʝʨʞʜʝʥ ʢʦʥ-

ʪʨʦʣʴ ʅɸʊʆ ʥʘʜ ʥʦʚʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʧʦ ʥʘʚʝʜʝʥʠʶ ʧʦʨʷʜʢʘ ʚ ʃʠʚʠʠ. 

ʆʙʲʝʜʠʥʸʥʥʳʡ ɿʘʧʘʜ ʩʥʦʚʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʜʜʝʨʞʢʫ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʛʨʘʞʜʘʥʩʢʦʛʦ ʢʦʥ-

ʬʣʠʢʪʘ, ʘ ʠʤʝʥʥʦ ʤʷʪʝʞʥʠʢʘʤ, ʩʦʚʝʨʰʠʚʰʠʤ ʧʝʨʝ-

ʚʦʨʦʪ, ʯʪʦ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʩʦ-

ʛʣʘʩʠʶ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʝʟʦʣʶʮʠʷ ˉ2009 ʥʝ ʦʪʤʝʥʠʣʘ 

ʩʦʟʜʘʥʥʦʡ ʚ ʥʝʙʝ ʥʘʜ ʃʠʚʠʝʡ çʙʝʟʧʦʣʸʪʥʦʡ ʟʦʥʳè, 

ʥʘ ʯʸʤ ʥʘʩʪʘʠʚʘʣʘ ʚ ʆʆʅ ʈʦʩʩʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʄʠʩʩʠʠ 

ʧʦ ʃʠʚʠʠ ʚ ʨʝʟʦʣʶʮʠʠ ˉ2009 ʧʨʠʚʦʜʠʪʩʷ ʩʩʳʣʢʘ 

ʥʘ ʩʪʘʪʴʶ 41 ʋʩʪʘʚʘ ʆʆʅ. ʆʜʥʘʢʦ ʵʪʘ ʩʪʘʪʴʷ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʘʚʘ ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʚʦʦʨʫʞʸʥʥʳʭ ʄʠʩʩʠʡ ʆʆʅ, ʪʝʤ ʙʦʣʝʝ ʟʘ ʨʫ-

ʙʝʞʦʤ. 

ʇʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʳʭ 

ʩʪʨʘʥ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʉʐɸ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʢʘʢ ʧʦʜʣʦʛ ʠ ʧʨʷʤʦʝ ʥʘʨʫʰʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʧʨʘʚʘ. ʀ ʥʝʛʘʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʳʭ ʜʝʡ-

ʩʪʚʠʡ ʥʝ ʟʘʩʪʘʚʠʣ ʩʝʙʷ ʞʜʘʪʴ. 

ʇʦ ʩʣʦʚʘʤ ʉʧʝʮʧʨʝʜʩʪʘʚʠʪʝʣʷ ɻʝʥʝʨʘʣʴʥʦʛʦ 

ʩʝʢʨʝʪʘʨʷ ʠ ʛʣʘʚʳ ʄʠʩʩʠʠ ʆʆʅ ʧʦ ʧʦʜʜʝʨʞʢʝ ʃʠ-

ʚʠʠ ʄʘʨʪʠʥʘ ʂʦʙʣʝʨʘ çʚʣʘʩʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘʮʠ-
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ʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ʦʛʨʘʥʠʯʝʥʘ, ʘ ʝʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʟʘʯʘʩʪʫʶ ʚʩʪʨʝʯʘʶʪ ʦʪʧʦʨ ʚ 

ʧʘʨʣʘʤʝʥʪʝé ʙʦʨʴʙʘ ʪʝʥʝʚʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚ ʟʘ ʚʣʠ-

ʷʥʠʝ ʫʛʨʦʞʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ 

ʩʪʨʘʥʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʘʤʫʶ ʢʨʦ-

ʚʘʚʫʶ ʚʩʧʳʰʢʫ ʥʘʩʠʣʠʷ ʚ ʊʨʠʧʦʣʠ ʩ 2014ʛʦʜʘè. 

ʂʦʙʣʝʨ ʪʘʢʞʝ ʟʘʷʚʠʣ ʯʪʦ, ʚ ʥʘʨʫʰʝʥʠʝ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ ʵʤʙʘʨʛʦ ʚ ʃʠʚʠʶ ʧʨʦʜʦʣʞʘʝʪ ʧʦʩʪʫʧʘʪʴ 

ʦʨʫʞʠʝ ʠʟ-ʟʘ ʨʫʙʝʞʘ[6]. 

ɿʘ ʛʦʜʳ ʩʚʦʝʛʦ ʧʨʘʚʣʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʦʙʲʷʚʣʝ-

ʥʠʷ ʦʨʫʞʝʡʥʦʛʦ ʵʤʙʘʨʛʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝ-

ʩʪʚʦʤ ʧʨʦʪʠʚ ʃʠʚʠʠ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʠ 

ʈʦʩʩʠʷ ʚ 1992ʛ. ʍʍ ʚ., ʨʝʞʠʤ ʂʘʜʜʘʬʠ ʟʘʢʫʧʠʣ ʚʦ-

ʦʨʫʞʝʥʠʡ ʥʘ ʤʥʦʛʦ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ɺ 

ʦʩʥʦʚʥʦʤ ʵʪʦ ʙʳʣʦ ʚʦʦʨʫʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ ʩʦʚʝʪ-

ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʦ ʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚ ï 

ʦʪʯʸʪ ʥʘ ʵʪʫ ʪʝʤʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ Armament Re-

search Services and Small Armes Survey [7]. 

ʇʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆʆʅ ʢ 2011ʛ. ʚ ʘʨʩʝ-

ʥʘʣʘʭ ʣʠʚʠʡʩʢʦʡ ʘʨʤʠʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ (ʧʦ ʨʘʟʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ) ʦʪ 500 ʜʦ 700 ʪʳʩ. ʝʜʠʥʠʮ ʦʛʥʝʩʪʨʝʣʴ-

ʥʦʛʦ ʦʨʫʞʠʷ; ʯʠʩʣʦ ʧʝʨʝʥʦʩʥʳʭ ʟʝʥʠʪʥʦ-ʨʘʢʝʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʇɿʈʂ), ʚ ʪʦʤ ʯʠʩʣʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʦʮʝʥʠʚʘʣʦʩʴ ʚ 22 ʪʳʩ. ʝʜʠʥʠʮ. 

ɺ ʩʪʘʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ɹʨʠʪʘʥʩʢʦʡ ʛʘʟʝʪʝ 

The Guardian ʦʪ 28.10.2011ʛ. ʧʦʣʠʪʦʣʦʛ ʠ ʘʥʘʣʠʪʠʢ 

ʕʥʜʨʶ ʌʝʡʥʩʪʝʡʥ (Andrew Feinstein) ʧʠʰʝʪ: çé 

ʂʘʜʜʘʬʠ ʩʤʦʛ ʥʘʢʫʧʠʪʴ ʦʨʫʞʠʷ ʥʘ ʤʠʣʣʠʘʨʜʳ ʜʦʣ-

ʣʘʨʦʚ ʩ 1969 ʛʦʜʘ, ʙʣʘʛʦʜʘʨʷ ʚʥʫʰʠʪʝʣʴʥʳʤ ʟʘʧʘ-

ʩʘʤ ʥʝʬʪʠ. ʉ 1970 ʧʦ 2009ʛʦʜʳ, ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʧʝʨʠʦʜʘ - ʩ 1992 ʧʦ 

2003ʛʛ. ï ʧʨʦʪʠʚ ʃʠʚʠʠ ʜʝʡʩʪʚʦʚʘʣʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʩʘʥʢʮʠʠ ʆʆʅ, ʃʠʚʠʷ ʥʘʢʫʧʠʣʘ ʦʨʫʞʠʷ ʥʘ 30 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ɹʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʧʦʩʪʫ-

ʧʠʣʘ ʠʟ ʉʉʉʈ (ʘ ʧʦʟʞʝ ʈʦʩʩʠʠ): ʥʘ 22 ʤʠʣʣʠʘʨʜʘ 

ʜʦʣʣʘʨʦʚ. ʅʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʙʳʣʠ ʠ ʠʩʪʦʯʥʠʢʠ 

ʧʦʩʪʘʚʦʢ ʩʣʦʞʥʦʛʦ ʟʘʧʘʜʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʂʘʜʜʘʬʠ ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʢʘʯʝʩʪʚʝ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʦʚ 

ʩʠʣʳ. ʌʨʘʥʮʠʷ ʠ ɻʝʨʤʘʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʦʣʴ ʧʦʜʭʦʜʷʱʠʤ ʩʣʫʯʘʝʤ, ʧʦʢʘ 

ʩʦʣʥʮʝ ʪʦʨʛʦʚʣʠ ʦʨʫʞʠʝʤ ʚʦʚʩʶ ʩʠʷʣʦ, ʟʘʨʘʙʦʪʘʚ 

ʥʘ ʵʪʦʤ 3,2 ʠ 1,4 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦé ʙʳʣʦ ʟʘʢʫʧʣʝʥʦ ʩʪʦʣʴ ʤʥʦʛʦ ʦʨʫʞʠʷ, ʯʪʦ 

ʙʳʣʠ ʩʝʨʴʸʟʥʳʝ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʦʦʙʱʝ ʢʦʛʜʘ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘè 

[8]. 

ɺ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ, ʧʦʩʚʷʱʸʥʥʦʡ ʩʦʙʳʪʠʷʤ ʚ 

ʃʠʚʠʠ 2011ʛ., ʨʦʩʩʠʡʩʢʠʡ ʫʯʸʥʳʡ ɸ. ɼ. ʎʳʛʘʥʦʢ, 

ʜʦʮʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʄɻʋ, ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴ ʚʦʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʮʝʥʪʨʘ 

ɺʦʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʚ ʮʝ-

ʣʦʤ, ʨʝʞʠʤ ʂʘʜʜʘʬʠ ʙʳʣ ʛʦʪʦʚ ʢ ʦʪʨʘʞʝʥʠʶ ʟʘʧʘʜ-

ʥʦʡ ʘʛʨʝʩʩʠʠ, ʧʦʜʜʝʨʞʘʚʰʝʡ ʚʳʩʪʫʧʣʝʥʠʝ ʧʫʪʯʠ-

ʩʪʦʚ ʚ ɹʝʥʛʘʟʠ [9]. 

ʀ ʵʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʜʧʠʩʘʥʥʳʝ ʚ 2008ʛ. ʩ 

ʄʦʩʢʚʦʡ, ʥʦ ʪʘʢ ʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʢʦʥʪʨʘʢʪʳ ʥʘ 

ʧʦʩʪʘʚʢʠ ʥʦʚʳʭ ʧʘʨʪʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ 

ʦʨʫʞʠʷ ʠ ʪʝʭʥʠʢʠ (ʪʘʥʢʦʚ, ʩʨʝʜʩʪʚ ʇɺʆ, ʧʦʜʚʦʜ-

ʥʳʭ ʣʦʜʦʢ ʠ ʧʨʦʯ., ʚʩʝʛʦ ʥʘ 4,5 ʤʣʨʜ. ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʜʦʣʣʘʨʦʚ). 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (IISS), ʥʘ ʢʦʥʝʮ 2010ʛ., ʥʘ 

ʚʦʦʨʫʞʝʥʠʠ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ ʃʠʚʠʠ ʥʘʭʦʜʠʣʦʩʴ 

500 ʪʘʥʢʦʚ ʊ-55, 100 ʪʘʥʢʦʚ ʊ-62, ʦʢʦʣʦ 200 ʪʘʥʢʦʚ 

ʊ-72 ʠ 180 ʪʘʥʢʦʚ ʊ-90. ʇʨʠ ʵʪʦʤ ʥʘ ʢʦʥʩʝʨʚʘʮʠʠ 

ʥʘʭʦʜʠʣʠʩʴ ʝʱʸ 1040 ʪʘʥʢʦʚ ʊ-55, 70 ʪʘʥʢʦʚ ʊ-62 ʠ 

115 ʪʘʥʢʦʚ ʊ-72, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʙʳʩʪʨʦ ʚʦʟ-

ʚʨʘʱʝʥʳ ʚ ʩʪʨʦʡ. ʉʫʭʦʧʫʪʥʳʤ ʚʦʡʩʢʘʤ ʧʨʠʥʘʜʣʝ-

ʞʘʣʦ ʦʢʦʣʦ 1ʪʳʩ. ʙʦʝʚʳʭ ʤʘʰʠʥ ʧʝʭʦʪʳ ɹʄʇ-1, 

750 ʙʨʦʥʝʪʨʘʥʩʧʦʨʪʸʨʦʚ ɹʊʈ-50 ʠ ɹʊʈ-60 ʩʦʚʝʪ-

ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 28 ʘʤʝʨʠʢʘʥʩʢʠʭ ʄ-113, ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʘʷ ʯʝʰʩʢʘʷ ʠ ʶʞʥʦ-ʘʬʨʠʢʘʥʩʢʘʷ ʪʝʭ-

ʥʠʢʘ. 

ɸʨʪʠʣʣʝʨʠʡʩʢʠʝ ʯʘʩʪʠ ʘʨʤʠʠ ʂʘʜʜʘʬʠ ʙʳʣʠ 

ʚʦʦʨʫʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʪʝʭʥʠʢʦʡ ʠ ʚʦʦʨʫʞʝʥʠʝʤ 

ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

- 122ʤʤ ï ʩʘʤʦʭʦʜʥʳʝ ʘʨʪʠʣʣʝʨʠʡʩʢʠʝ ʫʩʪʘ-

ʥʦʚʢʠ 2ʉ1èɻʚʦʟʜʠʢʘè - 130ʝʜ.; 

- 152ʤʤ ʉɸʋ 2ʉ3 çɸʢʘʮʠʷè - 60 ʝʜ.; 

- 122 ʤʤ ʛʘʫʙʠʮ ɼ-30 ï 60 ʝʜ.; 

- 130-ʤʤ ʧʦʣʝʚʳʝ ʧʫʰʢʠ ï 330 ʝʜ.; 

- 152 ʤʤ. ʛʘʫʙʠʮʳ ʄʃ-20 ï 25 ʝʜ.; 

- ʈʝʘʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʟʘʣʧʦʚʦʛʦ ʦʛʥʷ ï çɻʨʘʜè 

ï 9ʢ51; 

- ʤʠʥʦʤʸʪʳ ʢʘʣʠʙʨʦʚ 82ʤʤ ʠ 160ʤʤ.; 

- ʪʘʢʪʠʯʝʩʢʠʝ ʨʘʢʝʪʥʳʝ ʢʦʤʧʣʝʢʩʳ 2ʢ6 çʃʫʥʘè 

- 45 ʝʜ. ʠ ʪ.ʜ. 

ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʣʠʚʠʡʩʢʠʭ ʘʨʪʠʣʣʝ-

ʨʠʡʩʢʠʭ ʯʘʩʪʝʡ ʥʘʭʦʜʠʣʘʩʴ ʪʝʭʥʠʢʘ ʠ ʚʦʦʨʫʞʝʥʠʝ 

ʠʟ: ʉʐɸ, ʏʝʭʠʠ, ʀʪʘʣʠʠ, ʂʠʪʘʷ, ʐʚʝʮʠʠ ( ʩʚʝʨʭ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ï ɻʝʨʤʘʥʠʠ ʠ ʌʨʘʥʮʠʠ). 

ʇʦ ʜʘʥʥʳʤ Flightglobal Mili  CAS ʚ ʩʦʩʪʘʚʝ 

ɺɺʉ ʃʠʚʠʠ ʙʳʣʦ ʩʘʤʦʣʸʪʦʚ ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ: 

- ʄʀɻ-21 ï 20ʝʜ; 

- ʄʀɻ-23- 50 ʝʜ; 

- ɹʦʤʙʘʨʜʠʨʦʚʱʠʢʠ ʉʫ-22 ï 80 ʝʜ; 

- ʉʫ- 24 - 2 ʝʜ; 

ɸ ʪʘʢʞʝ ʘʤʝʨʠʢʘʥʩʢʘʷ, ʬʨʘʥʮʫʟʩʢʘʷ ʠ ʯʝʰʩʢʘʷ 

ʣʸʪʥʘʷ ʪʝʭʥʠʢʘ. 

ʆʩʦʙʝʥʥʦ ʧʦʣʥʦ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʠʢʘ 

ʇɺʆ, ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

- 900 ʝʜ. ʟʝʥʠʪʥʳʭ ʨʘʢʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʉʪʨʝʣʘ1-2-10; 

-ɿʉʋ 23-4 çʐʠʣʢʘè ; 

- ɿʇʋ-2; 

- ʉ-60; 

- ʉ-200; 

- ʇʫʩʢʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʇʋ ʉ-75; ʉ-125; ʇʋ ï 

çʢʚʘʜʨʘʪè; ʇʋ ï çʆʩʘè ʠ ʪ.ʜ. 

ʂʘʜʜʘʬʠ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʨʘʩʧʦʣʘʛʘʣ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, 216 ʟʝʥʠʪʥʳʤʠ ʨʘʢʝʪʘʤʠ. 

ɺʦʝʥʥʦ- ʤʦʨʩʢʠʝ ʩʠʣʳ ʚʢʣʶʯʘʣʠ ʬʣʦʪ, ʘʚʠʘ-

ʮʠʶ ɺʄʉ ʠ ʙʝʨʝʛʦʚʫʶ ʦʭʨʘʥʫ. ɺʩʝʛʦ ï 11 ʙʦʝʚʳʭ 

ʢʦʨʘʙʣʝʡ, ʚ ʪ.ʯ. 2 ʧʦʜʚʦʜʥʳʝ ʣʦʜʢʠ. 

ɸʚʠʘʮʠʷ ɺʄʉ ʥʘʩʯʠʪʳʚʘʣʘ 24 ʙʦʝʚʳʭ ʚʝʨʪʦ-

ʣʸʪʘ, ʚ ʪ.ʯ. 12 ï ʧʨʦʪʠʚʦʣʦʜʦʯʥʳʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʃʠʚʠʶ ʯʘʩʪʦ ʥʘʟʳʚʘʣʠ 

çʘʨʩʝʥʘʣʦʤ ʘʨʘʙʩʢʦʛʦ ʤʠʨʘè ʠ ʥʝ ʩʣʫʯʘʡʥʦ, ʪ.ʢ. 

ʯʘʩʪʴ ʦʨʫʞʠʷ ʦʥʘ ʟʘʢʫʧʘʣʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʨʫʛʠʤ 

ʩʪʨʘʥʘʤ ʘʨʘʙʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʌʘʢʪʳ ʧʝʨʝʜʘʯʠ ʦʨʫ-

ʞʠʷ ɽʛʠʧʪʫ ʠ ʉʠʨʠʠ ʠʤʝʣʠ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʛʦʜʳ 

ʘʨʘʙʦ-ʠʟʨʘʠʣʴʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ. 
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ʉʨʘʟʫ ʦʛʦʚʦʨʠʤʩʷ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʜʘʥ-

ʥʳʝ ʦ ʣʠʚʠʡʩʢʦʤ ʦʨʫʞʝʡʥʦʤ ʘʨʩʝʥʘʣʝ ʷʚʣʷʶʪʩʷ ʜʘ-

ʣʝʢʦ ʥʝ ʧʦʣʥʳʤʠ. ɺ ʥʠʭ ʛʦʚʦʨʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦ 

ʪʝʭʥʠʢʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʥʘʧʦʤ-

ʥʠʤ, ʯʪʦ ʈʦʩʩʠʷ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʢ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʤʫ ʵʤʙʘʨʛʦ ʥʘ ʧʦʩʪʘʚʢʠ ʚʦʦʨʫʞʝʥʠʷ ʠ ʙʦʝʚʦʡ 

ʪʝʭʥʠʢʠ ʚ ʃʠʚʠʶ ʚ 1992ʛ. ʀ ʩ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦ-

ʩʪʘʚʢʠ ʚʦʦʨʫʞʝʥʠʷ ʩʦʚʝʪʩʢʦʛʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʵʪʫ ʩʪʨʘʥʫ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ. 

ʆʜʥʘʢʦ ʨʷʜ ʩʪʨʘʥ ʨʝʛʠʦʥʘ, ʚ ʦʙʭʦʜ ʦʙʲʷʚʣʝʥ-

ʥʳʤ ʩʘʥʢʮʠʷʤ ʧʨʦʜʦʣʞʠʣʠ ʧʦʩʪʘʚʢʠ ʚ ʃʠʚʠʶ ʚʦ-

ʦʨʫʞʝʥʠʡ ʠ ʙʦʝʚʦʡ ʪʝʭʥʠʢʠ ʠ ʟʘʥʠʤʘʶʪʩʷ ʵʪʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴʶ ʦʪʢʨʳʪʦ ʚʧʣʦʪʴ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

ʈʝʯʴ ʠʜʸʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙ ʆɸʕ, ʢʦʪʦʨʳʝ 

ʥʘʯʠʥʘʷ ʩ 2011ʛ. ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʪʘʚʢʠ ʚʦʦʨʫʞʝ-

ʥʠʡ ʧʦʚʩʪʘʥʯʝʩʢʠʤ ʣʠʜʝʨʘʤ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, 

ʥʝ ʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ ʆʆʅ. 

ɺ ʜʦʢʣʘʜʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʩʘʥʢ-

ʮʠʷʤ ʚ ʦʪʥʦʰʝʥʠʠ ʃʠʚʠʠ (ʆʆʅ) ʛʦʚʦʨʠʪʩʷ, ʯʪʦ 

ʆɸʕ ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʨʫʰʘʣʠ ʨʝʞʠʤ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʩʘʥʢʮʠʡ, ʚʚʝʜʸʥʥʳʭ ʧʨʦʪʠʚ ʃʠʚʠʠé çʧʫʪʸʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʬʝʣʴʜʤʘʨʰʘʣʫ 

ʍʘʬʪʘʨʫéʯʪʦ ʣʠʰʴ ʫʩʫʛʫʙʣʷʝʪ ʣʠʚʠʡʩʢʠʡ ʢʦʥ-

ʬʣʠʢʪè [10]. 

ɺ ʜʦʢʣʘʜʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʫʷ ʩʚʷʟʠ ʩ 

ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʝʡ, ʆɸʕ ʧʝʨʝʜʘʣʠ ʩʠʣʘʤ 

ʍʘʬʪʘʨʘ 195 ʙʦʝʚʳʭ ʤʘʰʠʥ, ʚ ʪ.ʯ. ʚʥʝʜʦʨʦʞʥʠʢʠ ʠ 

ʥʝʩʢʦʣʴʢʦ ʚʝʨʪʦʣʸʪʦʚ ʄʠ-24 ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 

ɼʦʢʣʘʜʳ ʦ ʥʘʨʫʰʝʥʠʷʭ ʧʦʜʦʙʥʳʝ ʵʪʦʤʫ ʙʳʣʠ 

ʠ ʨʘʥʴʰʝ. ʊʘʢ ʚ ʤʘʨʪʝ 2015ʛ. ʚ ʜʦʢʣʘʜʝ ʆʆʅ ʩʦʦʙ-

ʱʘʣʦʩʴ, ʯʪʦ ʢʦʥʪʨʘʙʘʥʜʘ ʦʨʫʞʠʷ ʚ ʃʠʚʠʶ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʧʝʨʝʜʘʯʫ ʥʝ ʪʦʣʴʢʦ ʙʦʝʧʨʠʧʘʩʦʚ ʠ ʦʨʫʞʠʷ, 

ʥʦ ʠ ʠʩʪʨʝʙʠʪʝʣʝʡ ʠʟ ʆɸʕ ʠ ɽʛʠʧʪʘ. ʎʝʣʴ ʧʦʤʦʱʠ 

ï ʨʝʚʦʣʶʮʠʷ ʚ ʃʠʚʠʠ ʠ ʧʨʠʭʦʜ ʢ ʚʣʘʩʪʠ ʚʦʝʥʥʳʭ ʧʦ 

ʧʨʠʤʝʨʫ ʩʦʙʳʪʠʡ ʚ ɽʛʠʧʪʝ, ʢʦʛʜʘ ɸʙʜʝʣʴ ï ʌʘʪʪʘʭ 

ʘʩ-ʉʠʩʠ ʧʨʠʰʸʣ ʢ ʚʣʘʩʪʠ ʚ ʩʪʨʘʥʝ, ʩʦʚʝʨʰʠʚ ʚʦʝʥ-

ʥʳʡ ʧʝʨʝʚʦʨʦʪ. 

ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʤʘʝ 2016ʛ. ʦʪʯʸʪʝ Janes 

(ʦʨʛʘʥʠʟʘʮʠʷ ʚʝʜʫʱʘʷ ʚʦʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʛʦʚʦ-

ʨʠʪʩʷ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʠʶʥʷ 2015ʛ. ʧʦ ʤʘʡ 2016ʛ. ʧʨʠ 

ʧʦʜʜʝʨʞʢʝ ʆɸʕ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚʦʝʥʥʘʷ ʙʘʟʘ ʚ ʚʦ-

ʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʘʵʨʦʜʨʦʤʘ 

ɸʣʴ-ʍʘʜʠʤ. ɹʘʟʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʚʠʘʮʠʠ - 

ʦʪʪʫʜʘ ʚʟʣʝʪʘʣʠ ʩʘʤʦʣʸʪʳ (ʣʸʛʢʠʝ ʰʪʫʨʤʦʚʠʢʠ ɸʊ-

802), ʧʨʠʥʷʚʰʠʝ ʫʯʘʩʪʠʝ ʚ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʍ. 

ʍʘʬʪʘʨʘ ʧʦʜ ʢʦʜʦʚʳʤ ʥʘʟʚʘʥʠʝʤ çɼʦʩʪʦʠʥʩʪʚʦè 

[11 - ʪʘʤ ʞʝ]. 

ʅʝ ʦʪʩʪʘʸʪ ʦʪ ʩʚʦʝʛʦ ʩʦʩʝʜʘ ʠ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘ-

ʚʠʷ. ʇʦ ʩʦʦʙʱʝʥʠʶ Live Journal ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʠʩ-

ʪʦʯʥʠʢ raialyoum ʦʪ 13 ʩʝʥʪʷʙʨʷ 2017ʛ.: çéʨʘʩʢʨʳ-

ʪʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦ-

ʤʦʱʴ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ 

ʣʠʚʠʡʩʢʠʤ ʦʧʦʣʯʝʥʮʘʤ ʚ ʢʦʥʪʨʘʙʘʥʜʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ, ʦʩʪʘʚʰʝʛʦʩʷ ʦʪ 

ʵʧʦʭʠ ʂʘʜʜʘʬʠ ʜʣʷ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, 

ʩʨʘʞʘʶʱʠʭʩʷ ʟʘ ʵʪʫ ʩʪʨʘʥʫ (ʉʠʨʠʶ)é ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʦʙʱʠʣ, ʯʪʦ ʚ ʦʜ-

ʥʦʡ ʠʟ ʩʪʨʘʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ, 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʢʨʝʪʥʘʷ ʦʧʝʨʘʮʠʷ ʩ ʮʝʣʴʶ ʪʘʡ-

ʥʦʛʦ ʚʳʚʦʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʠʟ ʃʠʚʠʠ. ʕʪʦʪ ʠʩʪʦʯʥʠʢ 

ʜʦʙʘʚʠʣ, ʯʪʦ ʧʦʩʦʣ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ʚ ʃʠʚʠʠ ʠ 

ʦʜʠʥ ʠʟ ʣʠʚʠʡʩʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʚ ʪʦ ʚʨʝʤʷ ʩʳʛʨʘʣʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʦʨʜʠʥʘʮʠʠ 

ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘè [12]. 

ɺ ʜʦʢʣʘʜʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʘʤʝʨʠʢʘʥʩʢʠʤ 

ʞʫʨʥʘʣʠʩʪʦʤ ʉ. ʍʝʨʰʝʤ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʭʠʤ-

ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʫʩʪʳʥʥʦʤ ʨʘʡʦʥʝ ʫ ʣʠʚʠʡ-

ʩʢʦʛʦ ʛ. ʉʠʨʪ, ʘ ʟʘʪʝʤ ʙʳʣʠ ʧʝʨʝʧʨʘʚʣʝʥʳ ʚ ʉʠʨʠʶ 

ʜʣʷ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦʜ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʧʝʮʩʣʫʞʙ ʨʷʜʘ ʘʨʘʙʩʢʠʭ ʛʦʩ-

ʫʜʘʨʩʪʚ. ɸ ʢʦʦʨʜʠʥʠʨʦʚʘʣ ʵʪʫ ʨʘʙʦʪʫ ʥʝʢʠʡ ʣʠʜʝʨ 

ʣʠʚʠʡʩʢʠʭ ʦʧʦʣʯʝʥʮʝʚ (ʬʘʤʠʣʠʷ ʥʝ ʥʘʟʳʚʘʝʪʩʷ), 

ʧʦʣʫʯʠʚʰʠʡ ʟʘ ʦʧʝʨʘʮʠʶ ʙʦʣʝʝ 9 ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ. 

ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʠʶ ʍʝʨʰʘ, ʯʘʩʪʴ ʟʘʨʠʥʘ 

(ʙʦʝʚʦʝ ʦʪʨʘʚʣʷʶʱʝʝ ʚʝʱʝʩʪʚʦ), ʢʦʥʪʨʘʙʘʥʜʥʦʛʦ 

ʠʟ ʃʠʚʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ɺʦʩʪʦʯʥʦʡ ɻʫʪʝ ʚʙʣʠʟʠ 

ʩʠʨʠʡʩʢʦʡ ʩʪʦʣʠʮʳ ɼʘʤʘʩʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʛʠʙʣʦ ʙʦʣʝʝ 900 ʤʠʨʥʳʭ ʞʠʪʝʣʝʡ. 

ɾʫʨʥʘʣʠʩʪ ʧʠʰʝʪ: çʕʪʘ ʦʧʝʨʘʮʠʷ ʙʳʣʘ ʩʦʚʝʨ-

ʰʝʥʘ ʩʦʛʣʘʩʥʦ ʩʝʢʨʝʪʥʦʤʫ ʩʦʛʣʘʰʝʥʠʶ, ʟʘʢʣʶʯʸʥ-

ʥʦʤʫ ʤʝʞʜʫ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʉʐɸ ʠ ʥʝʢʦʪʦʨʳʤʠ 

ʩʪʨʘʥʘʤʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʚʠ-

ʥʠʪʴ ʩʠʨʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘ-

ʨʠʥʘ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʯʚʫ ʜʣʷ ʉʦʝʜʠʥʸʥʥʳʭ ʐʪʘ-

ʪʦʚ, ʯʪʦʙʳ ʚʪʦʨʛʥʫʪʴʩʷ ʚ ʉʠʨʠʶ ʠ ʩʚʝʨʛʥʫʪʴ 

ɸʩʘʜʘ.è 

ɺ ʵʪʦʤ ʞʝ ʜʦʢʣʘʜʝ ʛʦʚʦʨʠʪʩʷ ʠ ʦ ʪʦʤ, ʯʪʦ çʧʦ-

ʷʚʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʝ-

ʨʝʜʘʯʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʠʟ ʃʠʚʠʠ ʜʣʷ ʢʦʥ-

ʬʣʠʢʪʫʶʱʠʭ ʛʨʫʧʧ ʚ ʁʝʤʝʥʝè [13- ʪʘʤ ʞʝ]. 

ɺ 2016ʛ. ʚ ʮʝʥʪʨʝ ʦʨʫʞʝʡʥʦʛʦ ʩʢʘʥʜʘʣʘ, ʩʚʷ-

ʟʘʥʥʦʛʦ ʩ ʃʠʚʠʝʡ, ʦʢʘʟʘʣʘʩʴ ʋʢʨʘʠʥʘ. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ Reuters ʦʧʫʙʣʠʢʦʚʘʣʦ ʨʘʩʩʣʝʜʦʚʘ-

ʥʠʝ, ʛʜʝ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʩ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ 

ʥʝʣʝʛʘʣʴʥʦ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʦʦʨʫʞʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʝ 

ʪʦʯʢʠ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ [14]. 

ʇʦ ʩʣʦʚʘʤ ʄʘʨʢʘ ɻʘʣʝʦʪʪʠ, ʫʯʘʩʪʥʠʢʘ ʧʨʦʚʝ-

ʜʸʥʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʨʫʞʠʷ ʚ 

ʟʦʥʳ ʚʦʦʨʫʞʸʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʟʳʚʘʶʪʩʷ: ʃʠʚʠʷ, ʉʠʨʠʷ ʠ ʀʨʘʢ, ʤʦʞʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʠʟ ʧʦʨʪʘ ʆʜʝʩʩʳ, ʯʝʨʝʟ ɹʘʣʢʘʥʳ ʠ ʉʝ-

ʚʝʨʥʳʡ ʂʘʚʢʘʟ. 

ɼʘʣʝʝ, ʢʘʢ ʧʠʰʝʪ EADaily, ʋʢʨʘʠʥʫ ʥʝ ʨʘʟ ʦʙ-

ʚʠʥʷʣʠ ʚ ʢʦʥʪʨʘʙʘʥʜʝ ʦʨʫʞʠʷ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʙʳʚ-

ʰʠʭ ʩʦʚʝʪʩʢʠʭ ʚʦʝʥʥʳʭ ʦʢʨʫʛʘʭ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ï ʂʠʝʚʩʢʦʛʦ, ʆʜʝʩʩʢʦʛʦ ʠ ʇʨʠ-

ʢʘʨʧʘʪʩʢʦʛʦ. ʕʪʦʪ ʙʠʟʥʝʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʦʚ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠʟ ɺʉʋ, 

ʘ çʋʢʨʘʠʥʘ ʜʘʞʝ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ ʚʭʦʜʠʣʘ ʚ ʪʦʧ-5 

ʠʛʨʦʢʦʚ ʤʠʨʦʚʦʛʦ çʯʸʨʥʦʛʦè ʨʳʥʢʘ ʚʦʦʨʫʞʝʥʠʡè 

[15- ʪʘʤ ʞʝ]. 

ʆʩʝʥʴʶ 2015ʛ. ʚ ʂʫʚʝʡʪʝ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʧʨʝ-

ʩʝʢʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʩʪʫʧʥʦʡ ʷʯʝʡʢʠ, ʟʘʥʠʤʘʚ-

ʰʝʡʩʷ ʧʦʩʪʘʚʢʘʤʠ ʚʦʦʨʫʞʝʥʠʷ çʀʩʣʘʤʩʢʦʤʫ ʛʦʩʫ-

ʜʘʨʩʪʚʫè (ʟʘʧʨʝʱʸʥʥʦʤʫ ʚ ʈʦʩʩʠʠ). ʃʠʜʝʨ ʷʯʝʡʢʠ, 

ʫʨʦʞʝʥʝʮ ʃʠʚʘʥʘ ʋʩʘʤʘ ʍʘʷʪ, ʧʨʠʟʥʘʣʩʷ, ʯʪʦ ʟʘʢʫ-

ʧʘʣ ʦʨʫʞʠʝ ʥʘ ʋʢʨʘʠʥʝ ʠ ʦʪʧʨʘʚʣʷʣ ʝʛʦ ʚ ʊʫʨʮʠʶ. 

ɸ ʦʪʪʫʜʘ ʦʥʦ ʧʦʧʘʜʘʝʪ ʚ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʠʩʣʘʤʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʃʠʚʠʶ. 

ɺ ʩʪʘʪʴʝ çʂʦʥʪʨʘʙʘʥʜʘ ʦʨʫʞʠʷ ʚ ʉʠʨʠʶ ʠ ʃʠ-

ʚʠʶ ʚ ʦʙʤʝʥ ʥʘ ʥʝʬʪʴè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʛʨʝʯʝ-

ʩʢʦʡ ʛʘʟʝʪʝ çʂʘʪʠʤʝʨʠʥʠè ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʣʝ-
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ʜʦʚʘʥʠʷ ʢʦʥʪʨʘʙʘʥʜʳ ʦʨʫʞʠʷ ʠ ʙʦʝʧʨʠʧʘʩʦʚ ʩʫʜ-

ʥʦʤ Haddad, ʟʘʜʝʨʞʘʥʥʦʤ 1 ʩʝʥʪʷʙʨʷ 2015ʛ. ʶʞʥʝʝ 

ʦʩʪʨʦʚʘ ʂʨʠʪ ʩʦʦʙʱʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: çʆʨʫʞʠʝ ʠ 

ʙʦʝʧʨʠʧʘʩʳ ʪʫʨʝʮʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʧʦʛʨʫ-

ʞʝʥʳ ʥʘ ʩʫʜʥʦ ʚ ʀʩʢʘʥʜʝʨʫʥʝ (ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʊʫʨ-

ʮʠʷ) ʠ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʚʦʦʨʫʞʸʥʥʳʤ ʠʩʣʘʤʠʩʪ-

ʩʢʠʤ ʛʨʫʧʧʘʤ, ʚʝʨʦʷʪʥʦ, çLibya Dawnè, ʧʦʜ ʯʴʠʤ 

ʢʦʥʪʨʦʣʝʤ ʥʘʭʦʜʠʪʩʷ ʧʦʨʪ ʄʠʩʫʨʘʪʘè [16]. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʣʶʙʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʫʜʥʘ. ʉʥʘʯʘʣʘ ʦʥʦ ʭʦʜʠʣʦ ʧʦʜ 

ɹʦʣʠʚʠʡʩʢʠʤ ʬʣʘʛʦʤ, ʘ ʟʘʪʝʤ ʧʦʜ ʇʘʥʘʤʩʢʠʤ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʢʦʥʪʨʘ-

ʙʘʥʜʝ ʚʦʦʨʫʞʝʥʠʡ ʚ ʃʠʚʠʶ ʪʘʢ ʞʝ ʠ çʙʠʟʥʝʩʤʝʥʦʚè 

ʩ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. 

ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʣʴʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʃʠʚʠʠ ʧʨʠʚʝʣʠ ʢ 

ʪʦʤʫ, ʯʪʦ ʥʝʣʝʛʘʣʴʥʘʷ ʪʦʨʛʦʚʣʷ ʥʘʢʦʧʣʝʥʥʳʤ ʟʘ 

ʛʦʜʳ ʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘ ʂʘʜʜʘʬʠ ʚʦʦʨʫʞʝʥʠʝʤ ʠ 

ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʠʤ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʦʨʫʞʠʝʤ ʚ 

ʩʪʨʘʥʫ, ʥʘʙʨʘʣʘ ʦʙʦʨʦʪʳ. ʇʦ ʨʷʜʫ ʠʩʪʦʯʥʠʢʦʚ ʟʘ 

2015ʛ. ʟʘ ʛʦʜ ʚ ʃʠʚʠʠ ʧʨʦʜʘʸʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʨʫʞʠʷ 

ʠ ʙʦʝʧʨʠʧʘʩʦʚ ʢ ʥʠʤ ʥʘ ʩʫʤʤʫ ʦʪ 15-ʪʠ ʜʦ 30-ʪʠ 

ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ɺ ʩʪʘʪʴʝ ʄ.ʊʠʱʝʥʢʦ çʅʘʩʣʝʜʩʪʚʦ ʂʘʜʜʘʬʠ. 

ʂʘʢ ʚ ʃʠʚʠʠ ʪʦʨʛʫʶʪ ʛʨʘʥʘʪʦʤʸʪʘʤʠ ʯʝʨʝʟ ʬʝʡʩ-

ʙʫʢè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ 9 ʘʧʨʝʣʷ 2016ʛ. ʥʘ ʩʘʡʪʝ Re-

public (ʨʘʥʝʝ ï Slon), ʛʦʚʦʨʠʪʩʷ: çʇʦʧʫʣʷʨʥʦʡ ʧʣʦ-

ʱʘʜʢʦʡ ʜʣʷ ʪʦʨʛʦʚʣʠ ʦʨʫʞʠʝʤ ʩʪʘʣʠ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï Facebook. ɿʘ ʧʦʣʪʦʨʘ ʛʦʜʘ 

ʥʘʙʣʶʜʝʥʠʡ ʘʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʣʠ 

ʪʘʤ ʙʦʣʝʝ 1.3 ʪʳʩʷʯʠ ʩʜʝʣʦʢ. ʀ ʵʪʦ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʘʞ. ʆʨʫʞʠʝ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʜʘʸʪʩʷ ʯʝʨʝʟ ʟʘʢʨʳʪʳʝ ʛʨʫʧʧʳ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʜʦ ʙʦʣʝʝ 10 ʪʳʩʷʯ ʫʯʘʩʪʥʠʢʦʚ. 

ʌʦʨʤʘʣʴʥʦ ʚ Facebook ʞʫʨʥʘʣʠʩʪʳ New York 

Times, ʨʘʩʩʣʝʜʦʚʘʚʰʠʝ ʵʪʫ ʪʝʤʫ, ʦʙʥʘʨʫʞʠʣʠ ʩʝʤʴ 

ʧʦʜʦʙʥʳʭ ʛʨʫʧʧè. ɼʘʣʝʝ ʚ ʩʪʘʪʴʝ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ 

çʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʧʨʦʜʘʸʪʩʷ ʣʸʛʢʦʝ ʚʦʦʨʫʞʝʥʠʝ 

ʩʦʚʝʪʩʢʦʛʦ ʠʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʨʝʜʠ 

ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ ï ʩʦʚʝʪʩʢʠʝ ʧʫʣʝʤʸʪʳ ɼʐʂʄ 

ʠ ʇʂɺ, ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʝ ʫʧʨʘʚʣʷʝʤʳʝ ʨʘʢʝʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ 2ʂɺ8 çʌʘʣʘʥʛʘè ʠ 9ʂ11 çʄʘʣʶʪʢʘè, 

ʛʨʘʥʘʪʦʤʸʪʳ ɻʄ-93/94 ʠ ʧʨʦʯè. ɸ ʪʘʢ ʞʝ ʚʦʦʨʫʞʝ-

ʥʠʝ ʠʟ ʂʠʪʘʷ, ɹʝʣʴʛʠʠ, ʐʚʝʡʮʘʨʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʆʆʅ ʚ ʩʝʨʝʜʠʥʝ 2000-ʭ ʛʛ. ʃʠʚʠʷ 

ʜʦʛʦʚʦʨʠʣʘʩʴ ʩ ʌʨʘʥʮʠʝʡ ʦ ʧʦʩʪʘʚʢʘʭ ʨʘʢʝʪ ʢ 

ʬʨʘʥʢʦ-ʛʝʨʤʘʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʇʊʈʂ çʄʠʣʘʥè 

(ʚʩʝʛʦ ʦʢʦʣʦ 1ʪʳʩ. ʝʜʠʥʠʮ), ʢʦʪʦʨʳʝ ʠ ʧʦʣʫʯʠʣʘ ʚ 

2011ʛ. ʧʨʠ ʧʦʩʨʝʜʥʠʯʝʩʪʚʝ ʂʘʪʘʨʘ. 

ɺʥʫʪʨʠʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʃʠʚʠʠ ʩʝʛʦ-

ʜʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʢ-

ʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ çʩʠʣʴʥʳʡ ʯʝʣʦ-

ʚʝʢè ʩʪʨʘʥʳ ʬʝʣʴʜʤʘʨʰʘʣ ʍʘʣʠʬʘ ʍʘʬʪʘʨ. ʆʥ ʷʚ-

ʣʷʝʪʩʷ ʢʦʤʘʥʜʫʶʱʠʤ ʃʠʚʠʡʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʘʨʤʠʝʡ (ʃʅɸ), ʢʦʪʦʨʘʷ ʚʝʜʸʪ ʥʝʧʨʠʤʠʨʠʤʫʶ 

ʙʦʨʴʙʫ ʩ ʢʦʘʣʠʮʠʝʡ ʠʩʣʘʤʠʩʪʩʢʠʭ ʚʦʦʨʫʞʸʥʥʳʭ 

ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʩʦʩʪʘʚʝ: ʦʪʨʷʜʦʚ ɸʣʴ-ʂʘʠʜʳ, çɹʨʘ-

ʪʴʝʚ-ʤʫʩʫʣʴʤʘʥè, ʀɻ, çʊʨʝʪʴʝʡ ʩʠʣʳ ʄʠʩʫʨʘʪʳè, 

ɹʨʠʛʘʜʦʡ ʟʘʱʠʪʳ ɹʝʥʛʘʟʠ (ɹɿɹ) ʠ ʜʨʫʛʠʭ ʙʦʣʝʝ 

ʤʝʣʢʠʭ ʙʘʥʜʛʨʫʧʧ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʤʝʩʷʮʳ ʥʘʧʨʷʞʸʥ-

ʥʳʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʍʘʬʪʘʨʫ ʫʜʘʣʦʩʴ ʚʟʷʪʴ ʧʦʜ 

ʢʦʥʪʨʦʣʴ ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʢ ʶʛʫ ʦʪ ʉʠʨʪʘ, 

ʧʣʦʱʘʜʴʶ, ʧʨʠʤʝʨʥʦ ʚ 350 ʢʚ. ʢʤ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ 

ʠʟʚʝʩʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʃʠʚʠʠ ɼʞʝʡʩʦʥʘ ʇʘʢʘ, 

çʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʙʘʣʘʥʩʘ ʩʠʣ ʚ ʧʦʣʴʟʫ ʚʦʩʪʦʯ-

ʥʦʛʦ ʮʝʥʪʨʘ ʚʣʘʩʪʠ ʚ ʂʠʨʝʥʘʠʢʝ ʠ ʧʦʩʪʘʚʠʣʦ ʢʦʘʣʠ-

ʮʠʶ ʠʩʣʘʤʠʩʪʦʚ ʥʘ ʛʨʘʥʴ ʢʦʣʣʘʧʩʘè. ʊʝʧʝʨʴ ʍʘ-

ʣʠʬʘ ʍʘʬʪʘʨ ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚʩʶ ʂʠʨʝ-

ʥʘʠʢʫ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʩʣʘʤʠʩʪʩʢʦʛʦ ʘʥʢʣʘʚʘ ʚ 

ɼʝʨʥʝ ʠ ʥʝʩʢʦʣʴʢʠʭ ʢʚʘʨʪʘʣʦʚ ʚ ɹʝʥʛʘʟʠ, ʥʦ ʠ ʚʦ-

ʰʸʣ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʊʨʠʧʦʣʠʪʘʥʠʠ ʠ ʌʝʟʟʘʥʘ ï ʟʘ-

ʧʘʜʥʦʛʦ ʠ ʶʞʥʦʛʦ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳè [17]. 

12 ï̫  ʙʨʠʛʘʜʘ ʃʅɸ ʧʦʜ ʢʦʤʘʥʜʦʚʘʥʠʝʤ ɹʝʥ 

ʅʘʠʣʷ, ʧʦ ʩʣʦʚʘʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʠʣ 

ʍʘʬʪʘʨʘ ɸʭʤʝʜʘ ʄʠʩʤʘʨʠ, ʥʘʯʘʣʘ ʚʳʜʚʠʞʝʥʠʝ ʚ 

ʩʪʦʨʦʥʫ ɹʝʥʠ ɺʘʣʠʜʘ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ çʢʣʶʯʦʤè 

ʢ ʊʨʠʧʦʣʠ. ʆʜʥʘʢʦ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦʙʳ ʬʝʣʴʜʤʘʨ-

ʰʘʣ ʨʝʰʠʣʩʷ ʥʘ ʰʪʫʨʤ ʩʪʦʣʠʮʳ ʠ ʙʨʦʩʠʣ ʚʳʟʦʚ ʪʝʤ 

ʩʠʣʘʤ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʌʘʠʟʘ ʉʘʨʘʜʞʘ 

(ʅɸʊʆ). ɼʣʷ ʵʪʦʛʦ ʫ ʥʝʛʦ ʥʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ. ɸ ʪʝ ʠʟ 

ʦʬʠʮʝʨʦʚ, ʢʪʦ ʨʘʥʝʝ ʧʦʜʜʝʨʞʠʚʘʣ ʨʝʞʠʤ ʂʘʜʜʘʬʠ, 

ʢʪʦ ʤʦʛ ʙʳ ʩʦʩʪʘʚʠʪʴ ʝʛʦ ʨʝʟʝʨʚ, ʠʤʝʶʪ ʚʩʝ ʦʩʥʦʚʘ-

ʥʠʷ ʝʤʫ ʥʝ ʜʦʚʝʨʷʪʴ. 

ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ: 

1-ʉʠʪʫʘʮʠʷ ʚ ʃʠʚʠʠ ʦʩʪʘʥʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʥʝ-

ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʝʱʸ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʨʘʩʢʦʣʘ ʣʠ-

ʚʠʡʩʢʦʛʦ ʩʦʮʠʫʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦ-

ʪʠʚʦʩʪʦʷʥʠʷ ʚ 2011ʛ. ʠ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ɿʘʧʘʜʘ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʛʦʩʫʜʘʨʩʪʚʘ. 

2-ʆʨʫʞʝʡʥʳʡ ʙʠʟʥʝʩ, ʚ ʢʦʪʦʨʦʤ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʳ ʤʥʦʛʠʝ ʚʨʘʞʜʫʶʱʠʝ ʩʪʦʨʦʥʳ ʚ ʩʘʤʦʡ ʃʠʚʠʠ 

ʠ ʙʠʟʥʝʩ ʩʦʦʙʱʝʩʪʚʘ ʟʘ ʨʫʙʝʞʦʤ, ʙʫʜʝʪ ʧʨʦʮʚʝʪʘʪʴ 

ʠ ʜʘʣʴʰʝ, ʧʦʢʘ ʥʝ ʧʦʷʚʠʪʩʷ ʩʠʣʴʥʘʷ ʮʝʥʪʨʘʣʴʥʘʷ 

ʚʣʘʩʪʴ, ʩʧʦʩʦʙʥʘʷ ʚʟʷʪʴ ʚ ʨʫʢʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʪʨʘ-

ʥʦʡ. 

3-ʃʠʚʠʷ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʘ. ʈʘʩʧʘʣʠʩʴ ʩʪʨʘʪʳ, 

ʨʘʥʝʝ ʦʙʲʝʜʠʥʷʚʰʠʝ ʣʠʚʠʡʩʢʠʡ ʩʦʮʠʫʤ. ʃʠʚʠʷ ʧʦ-

ʪʝʨʷʣʘ ʦʙʣʠʢ ʛʦʩʫʜʘʨʩʪʚʘ. ʊʘʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ 

ʩʪʨʘʥʝ ʢʘʢ ʥʠ ʯʪʦ ʣʫʯʰʝ ʧʦʜʧʠʪʳʚʘʝʪ ʢʨʠʤʠʥʘʣʴ-

ʥʳʡ ʙʠʟʥʝʩ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʨʫʞʝʡʥʳʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʯʘʣʴʥʦ-

ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʭ ʥʝʩʞʠʤʘʝʤʳʝ ʧʦʪʦʢʠ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʨʝʜʘʭ ʩ ʬʘʟʦʚʳʤʠ 

ʧʨʝʚʨʘʱʝʥʠʷʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʥʝʦʜʥʦʨʦʜ-

ʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʊʘʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʵʥʝʨʛʠʷʭ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʥʳʭ ʚʦʣʥ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ, ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨ-

ʛʠʠ ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ. ʊʘʢʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʠ ʯʠʩʣʝʥʥʳʝ 

ʨʘʩʯʝʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʝʨʠʘʣʝ, ʩʦʜʝʨʞʘ-

ʱʝʤ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ. ʇʨʠ ʯʠʩʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ ʍʘʨʣʦʫ ʠ ʤʝʪʦʜʘ 

ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ɹʝʣʦʮʝʨʢʦʚʩʢʦʛʦ, ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘ-

ʟʦʚʳʭ ʜʠʘʛʨʘʤʤʘʭ. 

Abstract 

A new modification of mathematical modeling method for initial-boundary value hydrodynamics problems 

for compressible flows in heterogeneous medium with phase transitions will be presented in the paper. The method 

is destined for the modeling of phase transition dynamics in heterogeneous materials. The transition dynamics 

arise by large velocities and high pressures and energies from shock waves influences. The method is based on a 

discretization of conservation laws for masses, momentums, and energies in integral and differential forms. The 

discretization is natural and numerical simulations are realized as direct computer experiments for dynamics of 

material together with particles, which can have phase transitions. The combination of Harlow's particle-in-cell 

conservative method and Belotserkovskii's method of large particles is used for computing by the simulation 

method depending on numerical value of parameters on corresponding phase diagrams. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʟʘʢʦʥʳ ʩʦʭʨʘ-

ʥʝʥʠʷ, ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ, ʥʝʦʜʥʦʨʦʜʥʳʝ ʩʨʝʜʳ.  

Keywords: modeling, numerical methods, hydrodynamics processes, conservation laws phase transitions, 

heterogeneous medium. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʧʨʦ-

ʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʩʪʝʤ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʙʣʝʤ. ʄʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʠ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʥʠʤʘʥʠʠ ʩʫʪʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩ-

ʩʦʚ, ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʭʘʥʠʢʝ, ʬʠʟʠʢʝ 

ʠ ʭʠʤʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʜʘʞʝ ʧʨʝʜ-

ʩʢʘʟʘʥʠʶ ʠ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʷʚʣʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʦʜʥʦ-

ʨʦʜʥʳʭ ʚʝʱʝʩʪʚʘʭ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʚʳʩʦ-

ʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʵʥʝʨʛʠʷʭ ʚ ʦʙʣʘʩʪʠ ʬʘʟʦʚʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ, ʪʨʝʙʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʡ, ʵʥʝʨʛʠʡ ʠ ʩʢʦʨʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ-

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʪʝʦʨʠʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʥʝ-

ʦʜʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ, 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʵʥʝʨʛʠʷʭ ʚ ʦʙʣʘʩʪʠ ʬʘʟʦʚʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ. ɿʘʜʘʯʘ ʦ ʧʦʩʪʨʦʝʥʠʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʬʘʟʦ-

ʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʦʩʪʘʚʣʝʥʘ ɺ.ʀ. ʖʜʦʚʠʯʝʤ ʚ ʨʘ-

ʙʦʪʝ [1] ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʬʠʟʠʢʠ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʪʝʥ-

ʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ ʠ ʤʝʭʘʥʠʢʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʫʜʘʨʥʳʭ ʚʦʣʥ ʚ ʤʝʪʘʣʣʘʭ, ʧʦʣʠ-

ʤʝʨʘʭ ʠ ʜʨʫʛʠʭ ʪʚʝʨʜʳʭ ʪʝʣʘʭ ʠ ʩʤʝʩʷʭ [2]. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦ-

ʜʠʤʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʭ ʤʝʪʦʜʳ ʫʜʘʨʥʦʛʦ ʦʙʞʘʪʠʷ ʠ ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʚʝ-

ʱʝʩʪʚʘ ʠ ʧʦʣʠʤʝʨʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʬʘʟ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʠʥʠʮʠʠʨʫʝʤʳʤʠ ʫʜʘʨʥʳʤʠ ʚʦʣʥʘʤʠ 

ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ, ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʵʥʝʨʛʠʷʭ. 

ʈʘʩʯʝʪ ʪʘʢʠʭ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʪʘʢʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʥʠʮʠʠʨʫʶʱʠʭ ʫʜʘʨ-

ʥʳʭ ʚʦʣʥ. ʂʨʦʤʝ ʪʦʛʦ, ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʫʜʘʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʤʥʦʛʦʬʨʦʥʪʦʚʳʤ ʫʜʘʨʥʳʤ ʚʦʣʥʘʤ ʠ ʢ ʫʜʘʨʥʳʤ 

ʚʦʣʥʘʤ ʨʘʟʛʨʫʟʢʠ [2]. ɼʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥ-

ʥʳʭ ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʦʟʤʦʞʥʳʝ ʧʨʷʤʳʝ ʠ 

ʦʙʨʘʪʥʳʝ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ, ʠ ʧʦʩʪʨʦʝʥʠʝ ʧʦʜʭʦ-

ʜʷʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ [2] ʠ ʦʩʥʦ-

ʚʘʥ ʥʘ ʢʦʥʮʝʧʮʠʠ ʤʥʦʛʦʬʘʟʥʳʭ ʩʧʣʦʰʥʳʭ ʩʨʝʜ, ʛʜʝ 

ʧʨʠ ʚʳʚʦʜʝ ʤʥʦʛʦʬʘʟʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶ-

ʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʥʷ-

ʪʠʝ ʤʥʦʛʦʩʢʦʨʦʩʪʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʠ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ ʦ ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʝʤ ʜʚʠʞʝʥʠʠ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ. ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ, ʵʪʦ ʧʦʥʷʪʠʝ ʦʟʥʘʯʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʚ ʢʘʞʜʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

(ʜʘʣʴʥʝʡʰʠʝ ʧʦʜʨʦʙʥʦʩʪʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [2]). 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʱʠʝ ʤʥʦʛʦʬʘʟʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʝ ʪʘʢʠʝ ʤʥʦʛʦʬʘʟʥʳʝ ʩʧʣʦʰʥʳʝ ʩʨʝʜʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ [2], ʥʝ ʷʚʣʷʶʪʩʷ ʟʘʤʢʥʫʪʳʤʠ ʠ 

ʩʦʜʝʨʞʘʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʘʛʘʝʤʳʝ, ʯʪʦ ʦʩʣʦʞ-

ʥʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʤʥʦʛʦʬʘʟʥʳʭ ʤʦʜʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʚ ʪʘʢʠʭ 

ʫʨʘʚʥʝʥʠʷʭ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʦʧʠʩʘʥʠʷ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ, ʜʘʚʣʝʥʠʷ ʠ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʬʘ-

ʟʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʜʠʥʘʤʠʢʠ ʚʦʣʥ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʚʟʨʳʚʥʦʛʦ 

ʦʙʞʘʪʠʷ ʠ ʥʘʛʨʫʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʝʱʝʩʪʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʥʦʛʦʬʘʟʥʳʭ ʤʦʜʝʣʷʭ (ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʚ [2]), ʫʯʠʪʳʚʘʶʱʠʭ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʭ ʬʘʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʤʝʶʪ ʥʫʣʝʚʫʶ ʧʣʦʪʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʪʦʯʢʘʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʜʠʥʘʤʠʢʠ ʫʜʘʨʥʳʭ ʚʦʣʥ. 

ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ [3, 4, 5] ʜʣʷ ʨʘʩʯʝʪʘ ʫʨʘʚʥʝʥʠʡ 

ʪʘʢʠʭ ʤʥʦʛʦʬʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʝʣʝʥʠʷ ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʨʘʩʯʝʪʝ 

ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʣʝʥʠʷ ʥʘ ʤʘʣʫʶ ʠʣʠ ʜʘʞʝ 

ʥʫʣʝʚʫʶ ʧʣʦʪʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʡ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʜʭʦʜʷʱʝʛʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʤʦ-

ʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠ-

ʥʘʤʠʢʠ ʩʤʝʩʝʡ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʙʣʘ-

ʩʪʠ ʙʦʣʴʰʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʙʣʝʤʘ ʦʧʠ-

ʩʘʥʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ, ʜʘʚʣʝʥʠʷ ʠ ʵʥʝʨ-

ʛʠʠ ʤʝʞʜʫ ʬʘʟʘʤʠ ʥʝ ʚʦʟʥʠʢʘʝʪ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʬʘʟʘʤʠ ʚ ʵʪʦʤ ʤʝ-

ʪʦʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʩʦʚʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʩʯʝʪʥʦʡ 

ʷʯʝʡʢʝ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʬʘʟ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ çʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚ-

ʣʝʥʠʷʭ ʩʚʦʡʩʪʚʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʩʚʦʡʩʪʚʘʤ ʞʠʜʢʦʩʪʝʡ, ʘ ʜʣʷ ʩʤʝʩʝʡ ʞʠʜʢʦʩʪʝʡ ʭʘ-

ʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʠʭ ʜʘʚʣʝʥʠʡè [2]. 

ɼʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʨʘʟʚʠʚʘʝʪ ʠ ʦʙʦʙʱʘʝʪ ʤʝʪʦʜʳ 

ʨʘʙʦʪ [6, 7, 8], ʛʜʝ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘ-

ʤʠʢʠ ʥʝʦʜʥʦʨʦʜʥʦʡ ʞʠʜʢʦʩʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʫ-

ʱʝʡ ʞʠʜʢʦʩʪʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝ-

ʪʝʨʧʝʚʘʪʴ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʜʠʩʢʨʝʪʠʟʘʮʠʷ. ɺ ʜʘʣʴ-

ʥʝʡʝhʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʞʠʜ-

ʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʞʠʤʘʝʤʳʤʠ ʠ ʥʝʚʷʟʢʠʤʠ. ʅʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʘʣʳʝ ʯʘ-

ʩʪʠʮʳ ʠʣʠ ʢʘʧʣʠ ʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ ʜʨʫʛʦʡ (ʥʝʩʫʱʝʡ) ʞʠʜʢʦʩʪʠ. ʆʙ-

ʱʝʝ ʯʠʩʣʦ ʪʘʢʠʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʤ, ʠ ʚ ʵʪʠʭ ʯʘʩʪʠʮʘʭ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ.  

ɺ ʧʨʝʜʩʪʘʚʣʷʝʤʦʤ ʤʝʪʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠ-

ʥʘʤʠʢʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ, ʤʦʤʝʥ-

ʪʦʚ ʠ ʵʥʝʨʛʠʠ. ʊʘʢʠʝ ʟʘʢʦʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʠʥ-

ʪʝʛʨʘʣʴʥʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʘʭ. ʕʪʘ ʜʠʩ-

ʢʨʝʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʠ ʯʠʩʣʝʥʥʦʝ 

ʨʘʩʯʝʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʥʝʩʫʱʝʡ ʞʠʜʢʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʬʘʟʦʚʳʝ ʧʨʝ-

ʚʨʘʱʝʥʠʷ. ʇʨʠ ʯʠʩʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʝ-

ʪʦʜʘ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʯʘ-

ʩʪʠʮ ʚ ʷʯʝʡʢʘʭ [3, 4, 5]. ɺ ʵʪʦʤ ʤʝʪʦʜʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʡʣʝʨʦʚ ʠ ʣʘʛʨʘʥʞʝʚ ʧʦʜʭʦʜʳ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʠ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʟʘʢʦ-

ʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʣʝʜʫʶʱʝʡ ʠʥ-

ʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʝ 
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ʛʜʝ )(tV  ʠ )(tS  ʦʙʦʟʥʘʯʘʶʪ ʦʙʲʝʤ ʠ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʣʘʛʨʘʥʞʝʚʦʡ ʦʙʣʘʩʪʠ ʚ ʞʠʜʢʦʩʪʠ, 

N  ̫ ʚʣʷʝʪʩʷ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʴʶ ʜʣʷ ʪʘʢʦʡ ʦʙʣʘʩʪʠ, 

),( Epp r=  ʦʧʨʝʜʝʣʷʝʪ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, 

EW,,r  ʦʙʦʟʥʘʯʘʶʪ ʠʩʢʦʤʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʧʣʦʪ-

ʥʦʩʪʴ, ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʝʡ ʠ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ. ɺ ʩʣʫ-

ʯʘʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʣʘʛʨʘʥʞʝʚʦʡ ʦʙʣʘ-

ʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ 

).,,( wvuW= ɺ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ [5, 6] ʟʘʢʦʥʳ 

ʩʦʭʨʘʥʝʥʠʷ (1) ʷʚʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʟʘʢʦʥʘʤ 

ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ, ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ 
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ʛʜʝ W WÃ ʦʙʦʟʥʘʯʘʝʪ ʪʝʥʟʦʨʥʳʡ ʢʚʘʜʨʘʪ ʚʝʢ-

ʪʦʨ-ʬʫʥʢʮʠʠ ( )W W t x y z= , , , ʟʘʜʘʥʥʦʡ ʚ ʪʦʯʢʝ

( )x y z, ,ʥʝʢʦʪʦʨʦʡ ʵʡʣʝʨʦʚʦʡ ʦʙʣʘʩʪʠ3WËR  ʚ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ[0 ]t TÍ , ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʛʦT. ʂʦʥʢʨʝʪʥʳʝ ʪʠʧʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʞʠʜʢʦʩʪʝʡ (ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʵʪʠʭ 

ʫʨʘʚʥʝʥʠʷʭ ʯʝʨʝʟ ʚʳʙʦʨ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ, 

ʧʨʝʜʩʪʘʚʠʤʦʛʦ ʚ ʚʠʜʝ ( )p p Er= ,ʠʣʠ, ʵʢʚʠʚʘ-

ʣʝʥʪʥʦ, ( )p p Jr= ,, ʛʜʝ 2 2J E W= - / ʦʙʦʟʥʘʯʘʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ. 

ɺʨʝʤʝʥʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʚ ʤʝʪʦʜʝ ʯʘʩʪʠʮ ʚ 

ʷʯʝʡʢʘʭ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ. ʈʘʩʯʝʪʳ ʧʨʦʚʦ-

ʜʷʪʩʷ ʰʘʛ ʟʘ ʰʘʛʦʤ ʩ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ, ʥʘʯʠʥʘʷ ʩ ʟʘʜʘʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. ʇʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʷʚʣʷʝʪʩʷ ʙʦ-

ʣʝʝ ʩʣʦʞʥʦʡ ʠ ʧʨʠʥʠʤʘʶʱʝʡ ʚ ʨʘʩʯʝʪ ʜʠʥʘʤʠʢʫ 

ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ. ʆʙʣʘʩʪʴ, ʟʘʥʠʤʘʝʤʘʷ ʞʠʜʢʦ-

ʩʪʴʶ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʷʯʝʡʢʠ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ ʠ ʞʠʜ-

ʢʦʩʪʴ, ʟʘʧʦʣʥʷʶʱʘʷ ʢʘʞʜʫʶ ʠʟ ʪʘʢʠʭ ʷʯʝʝʢ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʠʮ 

(ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ çʤʦʣʝʢʫʣʳè 

ʠʣʠ, ʪʦʯʥʝʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ çʤʦʣʝʢʫʣʳè, ʧʦ-

ʩʢʦʣʴʢʫ ʨʘʟʤʝʨ ʪʘʢʠʭ ʯʘʩʪʠʮ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ 

ʨʘʟʤʝʨʘ ʨʝʘʣʴʥʳʭ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ). ʂʘʞʜʦʡ ʠʟ 

ʵʪʠʭ ʯʘʩʪʠʮ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʤʘʩʩʘ, ʦʙʲʝʤ, ʵʥʝʨʛʠʷ ʠ 

ʢʦʦʨʜʠʥʘʪʳ, ʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʦʪʥʦʩʪʴ, ʩʢʦ-

ʨʦʩʪʴ ʠ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ 

ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ. ʉʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʪʨʠ 

ʵʪʘʧʘ ʪʘʢ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʜʠʩʢʨʝʪʥʳʝ ʟʘʢʦʥʳ 

ʩʦʭʨʘʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʦʙʱʘʷ ʤʘʩʩʘ ʯʘʩʪʠʮ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥ-

ʥʦʤ ʰʘʛʝ ʧʨʠ ʪʘʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʢʘʞʜʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʡ-

ʩʪʚʠʝʤ ʩʠʣ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʵʡʣʝʨʦʚ ʵʪʘʧ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʧʝʨʝʥʦʩʫ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʠʣʘʤʠ ʜʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʨʘʚʥʝʥʠʷʤʠ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ ʠʟ (1). ʅʘ ʚʪʦʨʦʤ 

ʵʪʘʧʝ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʨʘʩʯʝʪ ʜʚʠʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʭ ʯʘʩʪʠʮ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʯʠʩʣʝʥʥʳʭ ʤʦʤʝʥ-

ʪʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʘʛʨʘʥʞʝʚʫ ʵʪʘʧʫ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʨʘʚʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ 

ʤʘʩʩʳ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʝʨʝʥʦʩ ʤʘʩʩʳ 

ʠʟ ʥʝʢʦʪʦʨʦʡ ʢʦʥʢʨʝʪʥʦʡ ʷʯʝʡʢʠ ʚ ʩʦʩʝʜʥʠʝ ʷʯʝʡʢʠ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʯʠʩʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʝʨʝ-

ʥʦʩ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʘʢʣʶʯʠ-

ʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʤʦ-

ʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ ʠʟ (1) ʙʝʟ ʫʯʝʪʘ ʩʠʣ ʜʘʚʣʝʥʠʷ, ʯʪʦ 

ʤʦʜʝʣʠʨʫʝʪ ʧʝʨʝʥʦʩ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠʥʝʨʮʠʠ ʠʟ ʢʦʥʢʨʝʪʥʦʡ 

ʷʯʝʡʢʠ ʚ ʩʦʩʝʜʥʠʝ ʷʯʝʡʢʠ.  

ʊʘʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩ 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʜʠʩ-

ʢʨʝʪʥʦʤ ʫʨʦʚʥʝ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʭ ʵʪʘʧʦʚ ʚʳʯʠʩʣʝ-

ʥʠʡ. ʄʝʪʦʜ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʞʠʜ-

ʢʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʩʠʣ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʭ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʯʘʩʪʠʮ ʠ 

ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʩʯʝʪʘʭ [3, 5].  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦ, ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ. ʇʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʚ ʤʝʪʦʜʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʙʣʘʩʪʴ, ʟʘʥʠʤʘʝ-

ʤʘʷ ʞʠʜʢʦʩʪʴʶ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʷʯʝʡʢʠ ʤʘʣʦʛʦ 

ʨʘʟʤʝʨʘ, ʥʘʧʨʠʤʝʨ, ʩ ʨʘʚʥʦʤʝʨʥʳʤʠ ʰʘʛʘʤʠ 

zyx DDD ,,  ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʝʨʝʤʝʥʥʳʤ. 

ɾʠʜʢʦʩʪʴ, ʟʘʧʦʣʥʷʶʱʘʷ ʢʘʞʜʫʶ ʠʟ ʪʘʢʠʭ ʷʯʝʝʢ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʠʮʘ ʠʣʠ ʢʘʧʣʷ. 

ʂʘʞʜʦʡ ʪʘʢʦʡ ʯʘʩʪʠʮʝ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʤʘʩʩʘ, ʦʙʲʝʤ 

ʠ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʦʪʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ 

ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ 

ʷʯʝʡʢʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ. ʆʜʥʘʢʦ, ʦʙʲʝʤ ʪʘʢʦʡ 

ʯʘʩʪʠʮʳ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʲʝʤʦʤ ʷʯʝʡʢʠ ʚ ʢʘʞʜʳʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʩʩʘ ʠ ʚʥʫʪʨʝʥʥʷʷ 

ʵʥʝʨʛʠʷ ʢʘʞʜʦʡ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʧʝʨʴ ʯʝʨʝʟ 

ʧʣʦʪʥʦʩʪʴ ʠ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥ-

ʥʳʝ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʳʯʠʩʣʝʥʠʷʭ, ʠʤʝʶʪ ʧʨʠʝʤʣʝ-

ʤʳʡ ʦʙʲʝʤ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʠʮʳ ʠʟ ʢʘʞʜʦʡ ʷʯʝʡʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʝʪʦʜʝ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ, ʦʙʲʝʜʠ-

ʥʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʚ ʦʜʥʫ çʙʦʣʴʰʫʶè ʯʘʩʪʠʮʫ, 

ʦʧʨʝʜʝʣʷʝʤʫʶ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ, ʢʘʢ ʧʦʜʯʝʨʢʠʚʘ-

ʝʪʩʷ ʚ ʨʘʙʦʪʘʭ [4, 5]. 
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ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʪʘʢʞʝ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʪʨʠ ʵʪʘʧʘ ʪʘʢ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ 

ʜʠʩʢʨʝʪʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ʕʡʣʝʨʦʚ ʵʪʘʧ ʤʝ-

ʪʦʜʘ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʬʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʵʡʣʝ-

ʨʦʚʳʤ ʵʪʘʧʦʤ ʤʝʪʦʜʘ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ. ʅʘʧʨʠʤʝʨ, 

ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʠʤʝʝʪ ʨʘʟ-

ʤʝʨʳ zyx DDD ,,  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʥʘ ʵʡ-

ʣʝʨʦʚʦʤ ʵʪʘʧʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʚʨʝʤʝʥʥʦʛʦ ʩʣʦʷ ʩ ʥʦ-

ʤʝʨʦʤ n  ʚʳʯʠʩʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ 
nnn

wvu ,,  ʠ ʵʥʝʨʛʠʠ 
n

E  ʜʣʷ ʷʯʝʡʢʠ ʩ 

ʥʦʤʝʨʦʤ kji ,,  ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ  
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ʛʜʝ zyxxyz DDD=O  ʦʙʦʟʥʘʯʘʝʪ ʦʙʲʝʤ ʵʡʣʝ-

ʨʦʚʦʡ ʷʯʝʡʢʠ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʠ ʵʥʝʨʛʠʡ 
n

kji

n

kji

n

kji

n

kji Euuu 2/1,,,2/1,,,2/1,,2/1 ,...,,, -+-+  ʚʳʯʠʩʣʷ-

ʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, ʘʥʘʣʦʛʠʯʥʳʤ (6), ʚ ʢʦʪʦʨʳʭ 
nr  

ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ 
nnn wvu ,,  ʠʣʠ 

nE , ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ.  

 ɼʣʷ ʫʯʝʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩ-

ʯʝʪʦʚ, ʦʙʣʘʩʪʴ, ʟʘʥʠʤʘʝʤʘʷ ʞʠʜʢʦʩʪʴʶ, ʦʢʨʫʞʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʬʠʢʪʠʚʥʳʭ ʷʯʝʝʢ [4], ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ,nr nnn wvu ,,  ʠ 
nE  ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʪʘʢ, ʯʪʦʙʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʨʘʤʢʘʭ ʧʨʠʥʷ-

ʪʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʤʝʪʦʜ 

ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʘ ʚʳʯʠʩ-

ʣʝʥʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʜʠʥʘʤʠʢʠ ʦʜʥʦʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʜʭʦʜʷʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩʦʩʪʦʷ-

ʥʠʷ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʯʘʩʪʠʮ. ʈʘʩʩʤʦʪʨʠʤ 

ʜʘʣʝʝ ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʥʝʩʫʱʝʡ ʞʠʜʢʦʩʪʠ ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʜʨʫʛʦʡ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝ-

ʪʝʨʧʝʚʘʪʴ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ. ɺʨʝʤʝʥʥʘʷ ʜʠʩ-

ʢʨʝʪʠʟʘʮʠʷ ʚ ʪʘʢʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʤʝʪʦʜʝ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ, ʢʘʢ ʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʘʭ, ʘ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʆʙʣʘʩʪʴ, ʟʘʥʠʤʘʝʤʘʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʞʠʜ-

ʢʦʩʪʴʶ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʷʯʝʡʢʠ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ, 

ʥʘʧʨʠʤʝʨ, ʩ ʨʘʚʥʦʤʝʨʥʳʤʠ ʰʘʛʘʤʠ zyx DDD ,,  ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʝʨʝʤʝʥʥʳʤ. ʅʝʩʫʱʘʷ ʞʠʜ-

ʢʦʩʪʴ, ʟʘʧʦʣʥʷʶʱʘʷ ʢʘʞʜʫʶ ʠʟ ʪʘʢʠʭ ʷʯʝʝʢ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʙʦʣʴʰʘʷè ʯʘʩʪʠʮʘ, ʘ ʚʢʣʶʯʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ çʤʘʣʳʭè ʯʘ-

ʩʪʠʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʘʞʜʦʡ ʪʘʢʦʡ ʷʯʝʡʢʝ. ɹʦʣʴ-

ʰʠʤ ʯʘʩʪʠʮʘʤ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʤʘʩʩʘ, ʦʙʲʝʤ ʠ ʵʥʝʨ-

ʛʠʷ, ʢʦʥʢʨʝʪʠʟʠʨʫʝʤʳʝ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ. ʄʘʣʳʤ ʯʘʩʪʠʮʘʤ ʪʘʢʞʝ ʧʨʠʧʠʩʳʚʘʝʪʩʷ 

ʤʘʩʩʘ, ʦʙʲʝʤ, ʵʥʝʨʛʠʷ ʠ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ, ʢʦʥʢʨʝʪʠʟʠʨʫʝʤʳʝ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʣʦʪʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʢʘʞʜʦʡ 

ʷʯʝʡʢʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ ʠ 

ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʨʘʟʙʠʚʘ-

ʝʪʩʷ ʥʘ ʪʨʠ ʵʪʘʧʘ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪʩʷ ʵʪʘʧʦʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʵʪʦʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ, ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʙʦʣʴ-

ʰʠʭ ʠ ʤʘʣʳʭ ʯʘʩʪʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ, 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʠʮʘʤʠ ʪʘʢ, ʯʪʦʙʳ 

ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʡ ʷʯʝʡʢʝ ʙʳʣʦ ʨʘʚ-

ʥʳʤ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʦʚʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ 

( ) ( ) ,b b p pp J p Jr r, = ,  (8) 

ʛʜʝ ,b b p pJ Jr r, , ʦʙʦʟʥʘʯʘʶʪ ʧʣʦʪʥʦʩʪʠ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʵʥʝʨʛʠʠ ʙʦʣʴʰʦʡ ʠ ʤʘʣʳʭ ʯʘʩʪʠʮ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʷʯʝʡʢʝ. ɸʥʘʣʦ-

ʛʠʯʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʨʘʚʝʥʩʪʚʝ 

ʜʘʚʣʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʜʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʩʦʚʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʜʣʷ ʤʘʣʳʭ ʯʘʩʪʠʮ, ʥʝ ʧʨʝʪʝʨʧʝʚʰʠʭ ʬʘʟʦʚʳʡ ʧʝʨʝ-

ʭʦʜ ʠ ʧʨʝʪʝʨʧʝʚʰʠʭ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʪʘʢʞʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʷʯʝʡʢʝ.  

ʇʦʣʫʯʘʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʡ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ ʛʘʨʘʥʪʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʷʯʝʡʢʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʠʮʘ ʠʥʜʫʮʠʨʫʝʪ ʥʝʢʦʪʦʨʦʝ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʯʝʨʝʟ ʩʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʤʘʣʳʝ 

ʯʘʩʪʠʮʳ (ʧʨʝʪʝʨʧʝʚʰʠʝ ʠ ʥʝ ʧʨʝʪʝʨʧʝʚʰʠʝ ʬʘʟʦ-

ʚʳʝ ʧʝʨʝʭʦʜʳ) ʠʥʜʫʮʠʨʫʶʪ ʥʝʢʦʪʦʨʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʯʝʨʝʟ ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʚ-

ʧʘʜʝʥʠʝ ʵʪʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʭʘʨʘʢʪʝʨʥʦ 
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ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʩʤʝʩʝʡ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʙʣʶʜʘʪʴ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʤʘʣʳʭ ʯʘʩʪʠʮ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʠʝ 

ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʨʝʘʣʠʟʫʶʪʩʷ, ʝʩʣʠ ʜʘʚʣʝʥʠʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʦʣʴʰʝ (ʠʣʠ ʤʝʥʴʰʝ) ʢʨʠʪʠʯʝʩʢʠʭ 

ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʘʟʦ-

ʚʦʡ ʜʠʘʛʨʘʤʤʝ. ɺ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʬʘʟʦ-

ʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʜʣʷ ʤʘʣʦʡ ʯʘʩʪʠʮʳ ʤʦʞʝʪ ʠʟʤʝ-

ʥʠʪʴʩʷ ʦʙʲʝʤ, ʵʥʝʨʛʠʷ ʠ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷ-

ʥʠʡ. ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ ʠ ʬʘʟʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘ ʧʨʠʤʝʨʝ ʬʘʟʦ-

ʚʦʛʦ ʧʝʨʝʭʦʜʘ ʛʨʘʬʠʪźʘʣʤʘʟ ʧʨʠʚʝʜʝʥʳ ʚʦ ʚʪʦʨʦʤ 

ʧʘʨʘʛʨʘʬʝ ʨʘʙʦʪʳ [7].  

ʆʩʪʘʚʰʠʝʩʷ ʵʪʘʧʳ ʚʳʯʠʩʣʝʥʠʡ ʜʘʥʥʦʛʦ ʢʦʤ-

ʙʠʥʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʵʪʘ-

ʧʘʤ ʤʝʪʦʜʦʚ ʯʘʩʪʠʮ ʚ ʷʯʝʡʢʘʭ ʠ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ. 

ʅʘʧʨʠʤʝʨ, ʵʡʣʝʨʦʚ ʵʪʘʧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʘʤʠ 

(3), ʘ ʧʨʠ ʨʘʩʯʝʪʝ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ, ʧʨʦʚʦʜʠʤʦʛʦ ʥʘ 

ʣʘʛʨʘʥʞʝʚʦʤ ʵʪʘʧʝ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʚ ʬʦʨʤʫʣʘʭ (5) 

ʧʦʪʦʢʠ ʤʘʩʩʳ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʤʘʣʳʤʠ ʯʘʩʪʠʮʘʤʠ 

ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʤʘʩʩʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʝʦʜʥʦʨʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. 

ɸʥʘʣʦʛʠʯʥʦ, ʚ ʬʦʨʤʫʣʘʭ (7) ʫʯʠʪʳʚʘʝʪʩʷ ʧʝʨʝʥʦʩ 

ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʠʥʝʨʮʠʠ ʠʟ 

ʥʝʢʦʪʦʨʦʡ ʷʯʝʡʢʠ ʚ ʩʦʩʝʜʥʠʝ ʷʯʝʡʢʠ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ (1) ʥʘ ʜʠʩ-

ʢʨʝʪʥʦʤ ʫʨʦʚʥʝ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʭ ʵʪʘʧʦʚ ʚʳʯʠʩʣʝ-

ʥʠʡ. ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʵʪʘ-

ʧʦʚ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʪʨʝʪʴʝʤ 

ʧʘʨʘʛʨʘʬʝ ʨʘʙʦʪʳ [7]. ʉʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʠʯʠʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʜʝʩʴ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʯʘ-

ʩʪʠʮ ʦʪ ʤʝʪʦʜʘ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʷʯʝʡʢʝ ʥʘ ʦʩʥʦʚʝ ʨʘʚʝʥʩʪʚ (8), ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ 

ʠʟ ʫʩʣʦʚʠʷ ʩʦʚʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘ-

ʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʤ ʵʪʘʧʝ ʨʘʩʯʝʪʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯ-

ʰʠʣʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ ʠ ʦʙʦʙʱʝʥʠʷ. ʄʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʯʘ-

ʩʪʠʮʳ ʛʨʘʬʠʪʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʘʚʥʦʤʝʨʥʦ ʚ ʥʝʢʦ-

ʪʦʨʦʡ ʞʠʜʢʦʩʪʠ. ʊʦʯʥʝʝ, ʧʫʩʪʴ ʠʤʝʝʪʩʷ ʩʧʣʦʰʥʘʷ 

ʩʨʝʜʘ ʩ ʯʘʩʪʠʮʘʤʠ ʛʨʘʬʠʪʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʪʘʢʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʨʠ ʚʳʩʦʢʠʭ 

ʜʘʚʣʝʥʠʷʭ ʢʘʢ "ʞʠʜʢʦʩʪʴ", ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦʜʭʦʜʷ-

ʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ. ʄʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʫʜʘʨʥʳʭ ʚʦʣʥ ʚ ʪʘʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʩʨʝʜʝ. ʕʪʦ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʬʘʟʦʚʳʝ 

ʧʝʨʝʭʦʜʳ ʯʘʩʪʠʮ ʛʨʘʬʠʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʝʣʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʛʨʘʬʠʪʘ ʠ ʯʘʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʙʦʪʝ [8].  

ɹʦʣʝʝ ʨʘʥʥʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʤʝʪʦʜʘ ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢʞʝ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʣʘʟʤʳ [9], ʜʠʥʘʤʠʢʠ ʥʝʦʜʥʦ-

ʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʩʨʝʜ [6] ʠ ʜʠʥʘʤʠʢʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ [8]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩ-

ʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʜʠʬʬʫʟʠʠ ʠ ʘʙʩʦʨʙʮʠʠ ʚ ʩʤʝʩʷʭ, 

ʛʘʟʘʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʨʝʜʘʭ. ɸʢʪʫʘʣʴ-

ʥʦʩʪʴ ʪʘʢʠʭ ʨʘʩʯʝʪʦʚ ʦʪʤʝʯʝʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ 

[10] ʠ ʢʥʠʛʝ [11]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʫʢʦʨʝʥʠʣʠʩʴ ʚʝʩʴʤʘ ʫʧʨʦʱʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʘʢʦʡ ʚʘʞʥʝʡʰʝʡ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʩʠʩʪʝʤʝ, ʢʘʢ ʩʠʩʪʝʤʘ ʜʳʭʘʥʠʷ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʜʦ 50 

ɺʪ ʬʫʥʢʮʠʠ ʧʦʜʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʧʦʜʩʠʩʪʝʤʳ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ ʧʨʦʩʪʳ ʠ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. ʇʨʠ ʥʘʛʨʫʟʢʝ ʙʦʣʝʝ 50 ɺʪ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚʟʘʠʤʥʦ ʩʚʷʟʘʥʥʳʝ ʧʦʪʦʢʦʤ ʢʠʩʣʦʨʦʜʘ: ʧʦʜʩʠʩʪʝʤʘ ʙʠʦ-

ʨʝʛʫʣʷʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʧʦʜʩʠʩʪʝʤʘ ʙʠʦʨʝʛʫʣʷʮʠʠ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʦʧʝʨʘʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʝ ʧʦʪʦʢ ʢʠʩʣʦʨʦʜʘ, ʘʜʝʢʚʘʪʥʳʡ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʶ ʪʢʘʥʷʤʠ. ʆʙʲʷʩʥʝʥʘ ʨʘʙʦʪʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʣʝʛʢʠʭ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʜʦ 15 ʨʘʟ ʠ 

ʙʦʣʝʝ. ʇʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʩʧʦʩʦʙ ʜʳʭʘʥʠʷ.  

ɼʣʷ ʬʠʟʠʦʣʦʛʦʚ, ʚʨʘʯʝʡ, ʩʧʦʨʪʠʚʥʳʭ ʚʨʘʯʝʡ ʠ ʪʨʝʥʝʨʦʚ.  

Abstract 

In modern physiology very simplified ideas of such the system, major for an organism, as system of breath 

have taken roots. The system analysis has shown that at physical activity to 50 W of function of a subsystem of 

external breath and a subsystem of tissue respiration are simple and independent from each other. At loading more 

than 50 W will be organized mutually connected by an oxygen stream: the subsystem of bioregulation of external 

breath and a subsystem of bioregulation of tissue respiration which is quickly providing the oxygen stream ade-

quate to his consumption with fabrics. Operation of the biological mechanism providing increase in diffusion of 

oxygen in lungs at physical activities to 15 times and more is explained. The way of breath, effective at physical 

activity, is offered.  

For physiologists, doctors, sports doctors and trainers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʢʘʥʝʚʦʝ ʜʳʭʘʥʠʝ; ʣʝʛʦʯʥʦʝ ʜʳʭʘʥʠʝ; ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ; ʩʠʩʪʝʤʘ ʜʳʭʘʥʠʷ; ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ; ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ; ʩʠʥʦʘʪʨʠʘʣʴʥʳʡ ʫʟʝʣ, ʩʧʦʩʦʙ ʜʳʭʘʥʠʷ. 

Keywords: tissue respiration; pulmonary respiration; exercise stress; respiratory system; the oxygen con-

sumption; respiration rate; sinoatrial node, way of breath. 

 

ʉʥʘʙʞʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢʠʩʣʦʨʦʜʦʤ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʳʭʘʥʠʷ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʜʩʠ-

ʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʧʦʜʩʠʩʪʝʤʳ ʪʢʘʥʝʚʦʛʦ 

ʜʳʭʘʥʠʷ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʫʢʦʨʝʥʠʣʠʩʴ ʚʝʩʴʤʘ 

ʫʧʨʦʱʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʦʡ ʚʘʞʥʝʡʰʝʡ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʩʠʩʪʝʤʝ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 

ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʦʪʦʢ ʢʠʩʣʦʨʦʜʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʠʰʴ ʚʝʥʪʠʣʷʮʠʝʡ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʦʪʦʢ ʢʠʩʣʦʨʦʜʘ 

ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʳʤ 

ʧʨʦʮʝʩʩʦʤ.  

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʜʩʠʩʪʝʤʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ 

ʧʦʜʩʠʩʪʝʤʘ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ 

ʩʠʩʪʝʤʫ ʜʳʭʘʥʠʷ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʨ-

ʛʘʥʠʟʤʘ. ʊʘʢʦʡ ʛʨʘʥʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʟʥʘ-

ʯʝʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 ɺʪ. ʇʨʠ ʥʘʛʨʫʟʢʝ ʜʦ 50 ɺʪ 

ʧʦʜʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʘʢ, ʢʘʢ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʦʣʦʛʠʷ. ʇʨʠ ʵʪʦʤ ʧʦʜʩʠ-

ʩʪʝʤʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʬʠʟʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʟʥʘʯʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 ɺʪ 

ʧʦʜʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʜʳʭʘ-

ʥʠʷ ʪʘʢ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʜʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʨʫʛʦʡ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʧʦʜʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪʩʷ ʞʝʩʪʢʦ ʠ ʩʦʛʣʘʩʦʚʘʥʦ 

ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʝʜʠʥʳʤ ʧʦʪʦʢʦʤ ʧʦʪʨʝʙ-

ʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʙʣʘʛʦʜʘʨʷ ʚʢʣʶʯʘʶʱʠʤʩʷ ʚ ʨʘ-

ʙʦʪʫ ʧʦʜʩʠʩʪʝʤʘʤ ʙʠʦʨʝʛʫʣʷʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʜʳʭʘʥʠʷ ʧʦʜʨʦʙʥʝʝ. ɺ ʩʦ-

ʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝ ʙʦʣʴʰʦʝ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ. ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʛʦ ʧʦʢʦʷ (ʥʘʛʨʫʟʢʘ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʥʠʞʝ 50 ɺʪ) ʩʝʨʜʮʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʢʠʩʣʦʨʦʜʦʤ ʧʨʠ 

ʧʦʜʘʯʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʠʩʣʦ-

ʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʧʨʷʞʝʥʠʶ, ʧʨʠʤʝʨʥʦ 100 
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mm Hg ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʦʨʷʜʢʘ, 5 ʣ/ʤʠʥ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʜʘʣʝʝ, ʏʉʉ) ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʩʠʥʦʘʪʨʠʘʣʴʥʳʤ ʫʟʣʦʤ (ʜʘʣʝʝ, ʉɸʋ), 

ʢʘʢ ʧʝʡʩʤʝʡʢʝʨʦʤ ʩʝʨʜʮʘ, ʥʘ ʫʨʦʚʥʝ 60 ï 80 ʫʜ/ʤʠʥ. 

ʕʨʠʪʨʦʮʠʪʳ ʚ ʘʣʴʚʝʦʣʷʨʥʳʭ ʢʘʧʠʣʣʷʨʘʭ ʣʝʛʢʠʭ 

ʧʨʠ ʪʘʢʦʤ ʥʝ ʙʦʣʴʰʦʤ ʧʦʪʦʢʝ ʢʨʦʚʠ ʧʨʦʜʚʠʛʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ. ʊʘʢ ʠʟʚʝʩʪʥʦ [3, ʩ. 590], 

ʯʪʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘ ʧʦ ʣʝʛʦʯʥʦʤʫ 

ʢʘʧʠʣʣʷʨʫ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʩʦʩʪʘʚʣʷʝʪ, ʧʦʨʷʜʢʘ, 

0,3 ʩʝʢʫʥʜʳ. ʇʨʠ ʵʪʦʤ ʜʳʭʘʪʝʣʴʥʳʡ ʮʝʥʪʨ (ʜʘʣʝʝ, 

ɼʎ), ʫʧʨʘʚʣʷʶʱʠʡ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ, ʧʫ-

ʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʯʘʩʪʦʪʝ ʜʳʭʘʥʠʷ, ʧʨʠʤʝʨʥʦ 14 ʮʠʢʣʦʚ ʚ ʤʠʥʫʪʫ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 

ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ, ʧʦʨʷʜʢʘ, 100 mm Hg. ɺʝʥʦʟʥʘʷ 

ʢʨʦʚʴ, ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ ʚʭʦʜ ʣʝʛʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʘ 

ʧʦʩʣʝ ʦʪʜʘʯʠ ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʷʭ, ʠʤʝʝʪ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ ʢʠʩʣʦʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʧʨʷʞʝʥʠʶ, 

ʧʨʠʤʝʨʥʦ, 40 mm Hg. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʠʬʬʫʟʠʷ 

ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʠʣʣʷʨʥʫʶ ʤʝʤ-

ʙʨʘʥʫ (ʜʘʣʝʝ, ɸʂʄ) ʫʩʧʝʚʘʝʪ ʥʘʩʳʪʠʪʴ ʧʨʦʪʝʢʘʶ-

ʱʫʶ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʢʨʦʚʴ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ 

ʥʘʧʨʷʞʝʥʠʷ 100 mm Hg.  

ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʚ ʧʨʝʜʝ-

ʣʘʭ 50 ɺʪ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʪʢʘʥʷʤʠ, ʤʦʞʝʪ 

ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴʩʷ, ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ 

ʚ ʪʢʘʥʷʭ ʠ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ - ʩʥʠ-

ʟʠʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ɼʎ, ʫʚʝʣʠʯʠ-

ʚʘʷ ʚʝʥʪʠʣʷʮʠʶ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʛʘʟʦʦʙʤʝʥ ʟʘʨʝʟʝʨ-

ʚʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʯʘʩʪʠ ʣʝʛʢʠʭ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘ-

ʤʳʤ ʧʦʚʝʨʭʥʦʩʪʴ ʜʠʬʬʫʟʠʠ ʠ ʫʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʫ 

ʚʝʥʦʟʥʦʛʦ ʰʫʥʪʘ ʣʝʛʢʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʩʳʱʝʥʠʝ 

ʢʠʩʣʦʨʦʜʦʤ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʦʩʪʘʝʪʩʷ ʥʘ ʥʦʨ-

ʤʘʣʴʥʦʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʫʨʦʚʥʝ ʠʣʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʳʩʠʪʴʩʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ 

ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʪʦ ʫʚʝʣʠʯʠʚʘʶʱʝʝʩʷ ʧʦʪʨʝʙʣʝ-

ʥʠʝ ʢʠʩʣʦʨʦʜʘ ʪʢʘʥʷʤʠ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴ-

ʰʝʥʠʶ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠ-

ʞʝʥʠʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʪʢʘʥʷʭ, ʦʜʥʘʢʦ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʠ ʜʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʤʝʨʥʦ 25 mm Hg, ʝʱʝ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʨʛʘʥʠʟʤʘ 

(ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ <50 ɺʪ) ʥʦʨʤʘʣʴʥʳʝ ʜʣʷ ʜʳ-

ʭʘʥʠʷ ʪʢʘʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴ-

ʥʦʡ ʠ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʝʟ ʢʘʢʦʛʦ-

ʣʠʙʦ ʬʦʨʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ ʠ ʙʝʟ ʠʭ 

ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʆʜʥʘʢʦ ʨʘʩʩʤʦʪʨʠʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠ, ʢʘʢ ʙʳ ʨʘ-

ʙʦʪʘʣʘ ʦʧʠʩʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠ-

ʯʝʥʠʠ (>50 ɺʪ) ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦ-

ʨʦʜʘ ʪʢʘʥʷʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʜʦ ʟʥʘʯʝʥʠʡ ʥʠʞʝ 25 

mm Hg, ʘ ʵʪʦ ʫʞʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʢʘʢ 

ʚʭʦʞʜʝʥʠʝ ʚ ʟʦʥʫ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘ-

ʥʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ, ʝʩʣʠ ʪʢʘʥʷʤ ʥʝ ʭʚʘʪʘʝʪ ʢʠʩʣʦ-

ʨʦʜʘ, ʩʝʨʜʮʝ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʏʉʉ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʪʦʢ ʢʨʦʚʠ (ʦʙʲʝʤʥʫʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ), ʫʚʝ-

ʣʠʯʠʚʘʷ, ʪʝʤ ʩʘʤʳʤ, ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʦʩʪʘʚʢʠ ʢ ʪʢʘ-

ʥʷʤ. ʅʦ ʩʢʦʨʦʩʪʴ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʠ ʚ 

ʣʝʛʦʯʥʳʭ ʢʘʧʠʣʣʷʨʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʟʦʥʝ ɸʂʄ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʚʨʝʤʷ ʤʦʞʝʪ ʫʤʝʥʴ-

ʰʠʪʴʩʷ ʜʦ ʟʥʘʯʝʥʠʷ 0,1 ʩʝʢ, ʠ ʝʱʝ ʤʝʥʴʰʝʛʦ. ʆʜ-

ʥʘʢʦ ʯʝʤ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʦʪʚʦʜʠʪʩʷ ʥʘ ʜʠʬʬʫʟʠʶ, 

ʪʝʤ ʤʝʥʴʰʝ ʢʠʩʣʦʨʦʜʘ, ʧʨʠ ʪʝʭ ʞʝ ʧʨʦʯʠʭ ʫʩʣʦ-

ʚʠʷʭ, ʙʫʜʝʪ ʧʝʨʝʥʝʩʝʥʦ ʯʝʨʝʟ ɸʂʄ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʜʘʥʥʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʠʩʪʝʤʝ 

ʚʦʟʥʠʢ ʙʳ çʧʦʨʦʯʥʳʡ ʢʨʫʛè: ʯʝʤ ʙʦʣʴʰʝ ʙʳʣʦ ʙʳ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʷʭ, ʪʝʤ ʩʢʦʨʝʝ ʩʝʨʜʮʝ 

ʧʨʦʛʦʥʷʣʦ ʙʳ ʢʨʦʚʴ ʧʦ ʣʝʛʦʯʥʳʤ ʢʘʧʠʣʣʷʨʘʤ, ʪʝʤ 

ʤʝʥʴʰʝ ʢʠʩʣʦʨʦʜʘ ʫʩʧʝʣʦ ʙʳ ʧʦʩʪʫʧʠʪʴ ʚ ʣʝʛʦʯʥʳʝ 

ʢʘʧʠʣʣʷʨʳ ʠ, ʪʝʤ ʥʠʞʝ ʙʳʣʘ ʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ. ɺʦʟʥʠʢʣʘ ʙʳ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʚ ʧʨʦʮʝʩʩʝ ʩʥʠʞʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ. ʕʪʦ ʥʝʠʟ-

ʙʝʞʥʦ ʧʨʠʚʝʣʦ ʙʳ ʢ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʨʦʩʪʫ ʏʉʉ ʠ 

ʟʘʢʦʥʯʠʣʦʩʴ ʙʳ ʢʘʪʘʩʪʨʦʬʦʡ ʜʣʷ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʝʩʪʴ ʤʝʭʘʥʠʟʤ, 

ʚʩʪʫʧʘʶʱʠʡ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

ʦʨʛʘʥʠʟʤʘ, ʫʩʢʦʨʷʶʱʠʡ ʜʠʬʬʫʟʠʶ ʢʠʩʣʦʨʦʜʘ ʚ 

ʣʝʛʢʠʭ, ʠ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʘʶʱʠʡ ʢʨʦʚʴ ʜʦ ʥʦʨʤʳ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʝ ʩʢʦʨʦʩʪʠ ʚ ʣʝʛʦʯʥʳʭ ʢʘ-

ʧʠʣʣʷʨʘʭ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ʩʠ-

ʩʪʝʤʳ ʜʳʭʘʥʠʷ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʠ ʧʦʟʚʦ-

ʣʷʝʪ ʩʝʨʜʮʫ ʨʘʙʦʪʘʪʴ ʩ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʥʝʛʦ ʏʉʉ. 

ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʠʩʘʥʠʶ ʩʠ-

ʩʪʝʤʳ ʜʳʭʘʥʠʷ ʚ ʨʝʞʠʤʝ ʥʘʛʨʫʟʢʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʷʩʥʝʥʠʷ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʷʚʣʝʥʠʶ 

ï ʧʦʚʳʰʝʥʠʶ ʏʉʉ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ. ɹʠʦʣʦʛʠʷ ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʣʘ ʩʪʨʫʢ-

ʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ. ʅʦ ʚʩʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʢʘʩʘʶʪʩʷ 

ʪʦʣʴʢʦ ʪʦʛʦ, ʢʘʢ ʩʝʨʜʮʝ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʪʨʦ-

ʬʠʢʘ, ʵʥʝʨʛʝʪʠʢʘ, ʩʦʙʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʘʜʘʧʪʘ-

ʮʠʷ). ʕʪʫ ʩʣʦʞʥʫʶ (ʦʜʥʘʢʦ, ʩʝʨʚʠʩʥʫʶ) ʟʘʜʘʯʫ ʨʝ-

ʰʘʝʪ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ, ʠ ʤʝʩʪʥʳʝ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʝʨʜʮʘ. ʆ ʚʘʞʥʝʡʰʝʡ 

ʞʝ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʚ ʩʠʩʪʝʤʝ ʜʳʭʘʥʠʷ, ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʢʦʪʦʨʦʡ ʦʥʦ ʠ ʩʦʟʜʘʥʦ ʧʨʠʨʦʜʦʡ ï ʦʧʝ-

ʨʘʪʠʚʥʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʢʨʦʚʦʪʦʢʘ, ʘʜʝʢʚʘʪʥʦʛʦ ʪʝ-

ʢʫʱʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʦʨʛʘʥʠʟʤʦʤ ʠʟ-

ʚʝʩʪʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʵʪʘ ʬʫʥʢʮʠʷ (ʜʝ-ʬʘʢʪʦ) ʠʤʝʝʪ 

ʤʝʩʪʦ. ʅʦ ʢʘʢ ʵʪʘ ʬʫʥʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʩʦʚʨʝ-

ʤʝʥʥʘʷ ʬʠʟʠʦʣʦʛʠʷ ʥʝ ʦʧʠʩʳʚʘʝʪ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʘʚʪʦʨʘ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʫ-

ʶʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɼʦʣʞʝʥ ʧʨʝʜʫʧʨʝʜʠʪʴ ʯʠʪʘʪʝʣʷ, ʯʪʦ ʚ ʥʘʩʪʦʷ-

ʱʝʡ ʩʪʘʪʴʝ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʙʠʦʨʝʛʫʣʷʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʬʦʨʤʠʨʦʚʘʪʝʣʴ ʟʘʢʦʥʘ 

ʫʧʨʘʚʣʝʥʠʷè (ʜʘʣʝʝ, ʌɿʋ), ʩ ʢʦʪʦʨʳʤ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʩʪʘʪʴʝ ʘʚʪʦʨʘ [1]. 

ʀʪʘʢ, ʘʚʪʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʉɸʋ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʫ ʤʝʩʪʘ ʚʭʦʜʘ ʧʦʣʳʭ ʚʝʥ ʚ ʧʨʘʚʦʝ ʧʨʝʜʩʝʨ-

ʜʠʝ, ʠʤʝʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʝ-

ʣʝʤ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ 
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ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ ʌɿʋ (ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʏʉʉ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟ-

ʥʦʡ ʢʨʦʚʠ) ï çʧʘʜʘʶʱʘʷè (ʩ ʨʦʩʪʦʤ ʥʘʧʨʷʞʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʏʉʉ ʫʤʝʥʴʰʘʝʪʩʷ) ʠ 

ʥʝʣʠʥʝʡʥʘʷ (ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ (ʙʦʣʝʝ 25 mm Hg) ʏʉʉ ʠʤʝʝʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʦ; ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ (ʤʝʥʝʝ 25 mm Hg) 

ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚʳʰʝ 25 mm 

Hg, ʌɿʋ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʙʝʟʨʘʟʣʠʯʠʷ, ʠ ʚ ʉɸʋ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ, ʢʘʢ ʩʧʦʥ-

ʪʘʥʥʘʷ ʤʝʜʣʝʥʥʘʷ ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʝʧʦʣʷʨʠʟʘʮʠʷ. 

ʉʝʨʜʮʝ ʩʦʢʨʘʱʘʝʪʩʷ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʦʷ ʯʘʩʪʦʪʦʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 25 mm Hg ʠ 

ʥʠʞʝ, ʌɿʋ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʨʝʛʫʣʷʮʠʠ, ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʫʷ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ (ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʝ-

ʧʦʣʷʨʠʟʘʮʠʷ ʚʦʜʠʪʝʣʷ ʨʠʪʤʘ ʚ ʉɸʋ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʵʪʦʤʫ ʩʥʠʞʝʥʠʶ ʨʝʟʢʦ ʫʩʢʦʨʷʝʪʩʷ, ʠ, ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ, ʏʉʉ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʜʮʝ, ʢʘʢ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘ-

ʥʠʟʤ (ʜʘʣʝʝ, ʀʄ) ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ ʪʢʘʥʝʚʦʛʦ ʜʳ-

ʭʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʢʨʦʚʠ ʘʜʝʢʚʘʪ-

ʥʦʡ ʧʦʪʨʝʙʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʪʢʘʥʷʤʠ.  

ɺ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʛʠʧʦʪʝʟʳ, ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʝʱʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝ-

ʤʝʥʪʦʤ ʚʦʜʠʪʝʣʷ ʨʠʪʤʘ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʤʠʪʦʭʦʥʜʨʠʠ ʝʛʦ ʢʣʝʪʦʢ. ʄʠ-

ʪʦʭʦʥʜʨʠʠ ʤʦʛʫʪ ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʪʴ ʠʦʥʥʳʝ ʪʦʢʠ 

ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ ʠ 

ʚʣʠʷʪʴ ʪʝʤ ʩʘʤʳʤ ʥʘ ʩʢʦʨʦʩʪʴ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʝ-

ʧʦʣʷʨʠʟʘʮʠʠ, ʯʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘ-

ʯʝʥʠʝ ʏʉʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʢʠʩʣʦʨʦʜʘ ʪʢʘʥʷʤʠ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ 

ʙʦʣʝʝ 50 ɺʪ, ʚʳʟʳʚʘʝʪ ʘʜʝʢʚʘʪʥʦʝ ʝʤʫ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʠʪʦʢʘ ʢ ʥʠʤ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʘʛʨʫʟʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʠ-

ʩʪʝʤʳ ʜʳʭʘʥʠʷ (ʨʠʩ. 1), ʧʦʩʪʨʦʝʥʥʫʶ ʘʚʪʦʨʦʤ ʧʦ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ (E. Doll, J. 

Keul, and C. Maiwald, 1968) [4].  

ʕʢʩʧʝʨʠʤʝʥʪ ʩʦʩʪʦʷʣ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʟʜʦʨʦʚʳʝ, ʥʦ ʥʝ ʪʨʝ-

ʥʠʨʦʚʘʥʥʳʝ ʣʶʜʠ. ʅʘʛʨʫʟʢʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʪʫʧʝʥ-

ʯʘʪʦ: 50 ɺʪ, 100 ɺʪ, 150 ɺʪ, 200 ɺʪ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ï 6 ʤʠʥʫʪ. ɼʦ ʥʘʯʘʣʘ ʨʘ-

ʙʦʪʳ (ʧʦʢʦʡ) ʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʝʨʝʜ ʢʘʞʜʳʤ ʧʝ-

ʨʝʭʦʜʦʤ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ ʥʘʛʨʫʟʢʠ ʫ ʠʩʧʳ-

ʪʫʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʙʠʨʘʣʠʩʴ ʧʦʨʮʠʠ ʢʨʦʚʠ ʯʝʨʝʟ 

ʢʘʪʝʪʝʨʳ, ʚʚʝʜʝʥʥʳʝ ʚ ʧʣʝʯʝʚʫʶ ʘʨʪʝʨʠʶ (ʘʨʪʝʨʠ-

ʘʣʴʥʘʷ ʢʨʦʚʴ) ʠ ʚ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ (ʚʝʥʦʟʥʘʷ ʢʨʦʚʴ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ. ʀʩʧʳʪʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʥʘ 

ʚʝʣʦʵʨʛʦʤʝʪʨʝ ʩ ʢʦʥʪʨʦʣʝʤ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʧʦ-

ʵʪʦʤʫ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩʳ ʛʨʘʬʠʢʘ ʫ ʘʚʪʦʨʦʚ ʧʫʙʣʠʢʘ-

ʮʠʠ [4] ʦʪʣʦʞʝʥʦ ʚʨʝʤʷ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪʳ ʦʪʣʦ-

ʞʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʠ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚ ʚʠʜʝ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ, ʘ ʚʝ-

ʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ ʚ ʚʘʪʪʘʭ, ʠʤʝʚʰʘʷ ʤʝʩʪʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ, ʧʦʢʘʟʘʥʘ ʚ ʚʠʜʝ ʩʪʦʣʙʯʘʪʦʡ ʜʠʘ-

ʛʨʘʤʤʳ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ, ʫʞʝ ʘʚʪʦʨʩʢʦʛʦ, ʘʥʘʣʠʟʘ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʧʠʩʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʥʝʢʦʪʦʨʦʡ 

ʜʦʨʘʙʦʪʢʝ. ʇʦʩʢʦʣʴʢʫ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʥʘʛʨʫʟʢʠ 

ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʣʘʩʴ 6 ʤʠʥʫʪ, ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ 

ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʥʘʛʨʫʟʢʠ ʜʦ ʤʦʤʝʥʪʘ ʟʘʙʦʨʘ 

ʢʨʦʚʠ ʛʘʨʘʥʪʠʨʦʚʘʥʦ ʟʘʢʘʥʯʠʚʘʣʩʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʨʦʚʠ ʧʨʠʚʷʟʘʪʴ ʥʘ ʛʨʘʬʠʢʝ ʢ ʫʨʦʚʥʶ ʥʘʛʨʫʟʢʠ ʧʫ-

ʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʘ ʛʨʘʬʠʢ ʦʩʠ ʚʝʣʠʯʠʥʳ ʥʘʛʨʫʟʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʜʦʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʘ ʥʘʛʨʫʟʦʯ-

ʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ï 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʠ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʦʪ ʚʝʣʠʯʠʥʳ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ. 

ʅʘ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ 

(ʥʘʛʨʫʟʢʘ ʤʝʥʝʝ 50 ɺʪ), ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʥʘʛʨʫʟʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝ-

ʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʯʪʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʚ 

ʧʦʢʦʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ. ʇʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʥʘʛʨʫʟʢʠ ʦʪ 50 ɺʪ ʠ ʚʳʰʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʩʪʝ-

ʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʪʢʘ-

ʥʷʤʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ 

(ʢʨʠʚʘʷ Pvo2) ʧʨʝʢʨʘʱʘʝʪ ʧʘʜʝʥʠʝ. ʕʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʨʝʛʫʣʷʮʠʠ ʪʢʘʥʝʚʦʛʦ 

ʜʳʭʘʥʠʷ. ʅʝʢʦʪʦʨʳʡ ʦʩʪʘʪʦʯʥʳʡ ʥʘʢʣʦʥ ʢʨʠʚʦʡ 

Pvo2 ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʫʢʘʟʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʢʨʘʱʝʥʠʝ ʧʘʜʝʥʠʷ Pvo2 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ï ʵʪʦ ʩʣʝʜ-

ʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʢʨʦʚʦʪʦʢʘ, ʪʦ ʧʨʠ ʵʪʦʤ ʥʝʠʟ-

ʙʝʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʟʦʥʝ ɸʂʄ. ʅʦ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ 
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ʈʠʩ 1. ʅʘʛʨʫʟʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ 

(ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ (ʚʝʨʭʥʷʷ ʢʨʠʚʘʷ, Pao2) ʠ ʚʝʥʦʟʥʦʡ (ʥʠʞʥʷʷ ʢʨʠʚʘʷ, 

Pvo2) ʢʨʦʚʠ ʦʪ ʥʘʛʨʫʟʢʠ ʫ ʠʩʧʳʪʫʝʤʳʭ ʚʦ ʚʨʝʤʷ ʩʪʫʧʝʥʯʘʪʦʡ ʨʘʙʦʪʳ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ [4]) 

 

ʢʨʦʚʠ (ʢʨʠʚʘʷ Pao2) ʧʨʠ ʵʪʦʤ ʥʝ ʧʘʜʘʝʪ (ʥʝʢʦ-

ʪʦʨʳʡ ʦʩʪʘʪʦʯʥʳʡ ʥʘʢʣʦʥ ʟʜʝʩʴ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʩʠʩʪʝʤʳ). ʀ ʵʪʘ ʩʪʘʙʠʣʠʟʘ-

ʮʠʷ ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʥʝ ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦ-

ʢʦʷ, ʥʦ ʚʩʪʫʧʘʶʱʝʡ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠ ʥʘʛʨʫʟʢʝ >50 ɺʪ 

(Pvo2<25 mm Hg), ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ (ʩʫʜʷ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʫ) ʘʜʝʢʚʘʪʥʦʝ ʥʘʛʨʫʟʢʝ ʫʩʢʦʨʝʥʠʝ ʜʠʬʬʫʟʠʠ 

ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ɸʂʄ. 

ʏʪʦ ʞʝ ʚʳʟʳʚʘʝʪ ʫʩʢʦʨʝʥʠʝ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦ-

ʨʦʜʘ ʠʟ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʘʟʘ ʚ ʢʨʦʚʴ? ʇʨʝʜʧʦʣʦʞʝ-

ʥʠʝ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʟʢʝ >50 

ɺʪ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʳʭʘʪʝʣʴʥʳʤ 

ʮʝʥʪʨʦʤ ʪʘʢ, ʯʪʦʙʳ ʧʦʪʦʢ ʚʳʜʳʭʘʝʤʦʛʦ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʛʘʟʘ ʩʦʚʤʝʩʪʥʦ ʩ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝʤ (ʜʘʣʝʝ, ɸɼʉ) ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʦʙʝʩʧʝʯʠ-

ʚʘʣ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦ-

ʨʦʜʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʚ 

ʘʣʴʚʝʦʣʘʭ. ʇʨʠ ʥʝʠʟʤʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ɸɼʉ, ʜʠʥʘ-

ʤʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʜʘʚʣʝʥʠʷ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ 

ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ, ʪ.ʢ. ʚʦʟʨʘʩʪʘʝʪ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʛʘʟʦʚ, ʠ, ʢ ʪʦʤʫ ʞʝ, ʧʦʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʪʫʨʙʫʣʝʥʪ-

ʥʳʤ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʜʘʚʣʝʥʠʷ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʛʘʟʘ ʩʦʟʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫ-

ʩʢʫʣʘʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʜʦʭ, ʠ ʢʠʩʣʦʨʦʜ, 

ʢʘʢ ʙʳ, çʟʘʢʘʯʠʚʘʝʪʩʷè ʚ ʢʨʦʚʴ ʥʘ ʚʳʜʦʭʝ. ʊʘʢ ʠʟ-

ʤʝʥʝʥʠʝʤ ʏʉʉ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ɸɼʉ, ʨʝʛʫʣʠʨʫ-

ʝʪʩʷ ʚʝʣʠʯʠʥʘ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʙʘʚʢʠ ʜʘʚʣʝʥʠʷ, ʢʦ-

ʪʦʨʘʷ ʫʩʢʦʨʷʝʪ ʭʦʜ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʠʟ ʘʣʴʚʝʦ-

ʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʢʨʦʚʴ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʘʭ. 

ʉʚʦʡʩʪʚʦ ɼʎ, ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʪʨʝ-

ʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʜʠʬʬʫʟʠʠ ʜʦʙʘʚʢʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʫʪʝʤ ʠʟʤʝ-

ʥʝʥʠʷ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ, ʧʨʦʷʚʠʣʦʩʴ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʄʠʭʘʡʣʦʚʘ ɺ.ɺ. [2].  

ɺ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʨʠ ʜʳʭʘʥʠʠ ʣʠʙʦ ʯʝʨʝʟ 

ʥʦʩ, ʣʠʙʦ ʯʝʨʝʟ ʨʦʪ, ʩʧʦʨʪʩʤʝʥ ʧʨʝʦʜʦʣʝʚʘʣ ʦʜʠʥʘ-

ʢʦʚʫʶ ʥʘʛʨʫʟʢʫ ʤʦʱʥʦʩʪʴʶ 800 ʢɻʤ/ʤʠʥ (133 ɺʪ) ʚ 

ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ 

ʪʘʙʣʠʮʳ ʠʟ ʝʛʦ ʧʫʙʣʠʢʘʮʠʠ [2, ʩ. 19], ʩʦʜʝʨʞʘʱʠʡ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʧʨʠʚʝ-

ʜʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʨʦʤʝ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʠ ʛʣʫ-

ʙʠʥʳ ʜʳʭʘʥʠʷ ʩʣʘʙʦ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʜʳʭʘʥʠʷ: 

ʨʦʪʦʚʦʝ ʠʣʠ ʥʦʩʦʚʦʝ. ʆʥʠ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ 

ʥʘʛʨʫʟʢʠ. ʏʘʩʪʦʪʘ ʞʝ ʜʳʭʘʥʠʷ ʧʨʠ ʨʦʪʦʚʦʤ ʜʳʭʘ-

ʥʠʠ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩʣʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ʧʨʠ ʜʳʭʘʥʠʠ 

ʯʝʨʝʟ ʨʦʪ, ɸɼʉ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ, ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʚʝʥʪʠʣʷʮʠʶ ʦʙʝʩʧʝʯʠʪʴ 

ʣʝʛʯʝ. ɿʘʯʝʤ ʦʨʛʘʥʠʟʤʫ ʧʦʚʳʰʘʪʴ ʯʘʩʪʦʪʫ ʜʳʭʘ-

ʥʠʷ? 
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ʊʘʙʣʠʮʘ 1 

 ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ [2] ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʥʘʛʨʫʟʢʠ ʧʨʠ ʜʳʭʘʥʠʠ ʯʝʨʝʟ ʥʦʩ ʠ ʯʝʨʝʟ ʨʦʪ 

 

ʇʘʨʘʤʝʪʨʳ 

ʈʝʞʠʤ 

ɼʳʭʘʥʠʷ 

ɺʨʝʤʷ ʨʘʙʦʪʳ, ʤʠʥ 

1 2 3 4 5 

ʄʦʱʥʦʩʪʴ, ʢɻʤ/ʤʠʥ 
ʅʦʩʦʚʦʝ 800 780 810 805 810 

ʈʦʪʦʚʦʝ 810 810 805 800 790 

VO2, 

ʤʣ/ʤʠʥ (STPD) 

ʅʦʩʦʚʦʝ 840 1500 1980 2280 2460 

ʈʦʪʦʚʦʝ 840 1421 1866 2120 2243 

VE,  

ʣ/ʤʠʥ (STPD) 

ʅʦʩʦʚʦʝ 20,0 31,3 39,6 45,4 49,0 

ʈʦʪʦʚʦʝ 20,5 30,1 37,8 42,4 45,6 

ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ, 1/ʤʠʥ 
ʅʦʩʦʚʦʝ 15 16 18 21 21 

ʈʦʪʦʚʦʝ 17 19 22 24 24 

ɻʣʫʙʠʥʘ ʜʳʭʘʥʠʷ, ʤʣ 
ʅʦʩʦʚʦʝ 1333 1956 2200 2162 2333 

ʈʦʪʦʚʦʝ 1205 1584 1718 1769 1900 

ʇʨʦʮʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʆ2 
ʅʦʩʦʚʦʝ 4,20 4,80 5,00 5,02 5,04 

ʈʦʪʦʚʦʝ 4,10 4,72 4,90 5,00 4,92 

ʏʉʉ, 1/ʤʠʥ 
ʅʦʩʦʚʦʝ 118 137 147 150 152 

ʈʦʪʦʚʦʝ 116 133 142 143 145 

 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʙʳ ʨʝʯʴ ʰʣʘ ʪʦʣʴʢʦ ʦ 

ʚʝʥʪʠʣʷʮʠʠ, ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʜʘʞʝ 

ʩʥʠʟʠʪʴ. ʅʦ ɼʎ ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ ʚʩʝ ʞʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪ. ʆʪʚʝʪ - ʦʜʥʦʟʥʘʯʝʥ (ʭʦʪʷ ʘʚʪʦʨ ʠʩʩʣʝʜʦʚʘʥʠʷ 

[2] ʵʪʦʛʦ ʠ ʥʝ ʦʪʤʝʯʘʝʪ). ɸ ʠʤʝʥʥʦ, ɼʎ, ʦʙʝʩʧʝʯʠ-

ʚʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 133 ɺʪ 

ʜʠʬʬʫʟʠʶ, ʩʦʟʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʫʶ ʚʝʥʪʠ-

ʣʷʮʠʶ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʥʘʛʨʫʟʢʝ, ʜʦʙʘʚʦʯʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʘʣʴ-

ʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʜʠʬʬʫʟʠʠ, ʘʜʝʢʚʘʪʥʦʡ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʢʨʦʚʠ 

ʚ ʣʝʛʦʯʥʳʭ ʢʘʧʠʣʣʷʨʘʭ. ɸ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʦʪʦʡ ʜʳʭʘʥʠʷ. ʇʨʠ ʨʦʪʦʚʦʤ ʜʳ-

ʭʘʥʠʠ, ɸɼʉ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʳʭʘ-

ʥʠʝʤ ʯʝʨʝʟ ʥʦʩ, ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʡ ʞʝ ʜʦʙʘʚʢʠ ʜʘʚ-

ʣʝʥʠʷ ʧʨʠ ʤʝʥʴʰʝʤ ɸɼʉ, ɼʎ ʚʳʥʫʞʜʝʥ ʫʚʝʣʠʯʠʪʴ 

ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ, ʧʨʠ ʪʦʤ ʞʝ ʧʦʪʨʝʙʣʝ-

ʥʠʠ ʢʠʩʣʦʨʦʜʘ, ʚʝʥʪʠʣʷʮʠʶ ʫʚʝʣʠʯʠʚʘʪʴ ʥʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ, ɼʎ 

ʛʣʫʙʠʥʫ ʜʳʭʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ.  

ʊʘʙʣʠʮʘ 1 ʧʦʢʘʟʳʚʘʝʪ ʪʘʢ ʞʝ, ʯʪʦ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʏɼ ʧʨʠ ʨʦʪʦʚʦʤ ʜʳʭʘʥʠʠ ʥʝʩʢʦʣʴʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʏʉʉ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ. ʇʦʚʳʰʘʝʪʩʷ ʥʘʩʳ-

ʱʝʥʠʝ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ, ʠ ʩʝʨʜʮʝ ʠʤʝʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ ʦʙʲʝʤʥʦʛʦ ʧʦʪʦʢʘ ʢʨʦʚʠ. 

ʅʘʛʨʫʟʢʘ ʥʘ ʩʝʨʜʮʝ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʜʳʭʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ʧʦʤʦʛʘʶʪ ʤʠʦ-

ʢʘʨʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ [2, ʩ. 

19] ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʘʚʪʦʨʘ ʥʘʩʪʦʷ-

ʱʝʡ ʩʪʘʪʴʠ. 

ʀʪʘʢ, ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʦʨʛʘʥʠʟʤʘ 50 

ɺʪ ʠ ʚʳʰʝ, ʠ ʩʥʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʝ-

ʥʦʟʥʦʡ ʢʨʦʚʠ ʥʠʞʝ 25 mm Hg, ɼʎ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʜʦʙʘʚʦʯʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʫʩʢʦʨʷʝʪ 

ʪʝʤ ʩʘʤʳʤ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ 

ɸʂʄ ʚ ʢʨʦʚʴ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʭʦʜ ʜʠʬʬʫʟʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʣʝʛʢʠʭ.  

ʀʟʚʝʩʪʝʥ ʟʘʢʦʥ ʜʠʬʬʫʟʠʠ ʌʠʢʘ [3, ʩ. 589]. ʉ 

ʟʘʤʝʥʦʡ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʛʨʘʜʠʝʥʪ 

ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ, ʵʪʦʤʫ ʟʘʢʦʥʫ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʚʳʨʘʞʝʥʠʝ:  

)(
2

2 2 2
dMo

PAo Po Ko
dt
= - ³   (1) 

ʛʜʝ: Mo2 ï ʤʘʩʩʘ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʯʝʨʝʟ ɸʂʄ 

ʢʠʩʣʦʨʦʜʘ, t ï ʚʨʝʤʷ, PAo2 ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, Po2 ï 

ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʢʘʧʠʣʣʷʨʘ, Ko2 ï ʢʦ-

ʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʘʨʘʤʝʪʨʳ ɸʂʄ ʠ ʩʚʦʡ-

ʩʪʚʘ ʩʨʝʜʳ ʜʣʷ ʢʠʩʣʦʨʦʜʘ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (1) ʠʤʝʝʪ ʨʝʰʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʨʘʞʝ-

ʥʠʝʤ:  

2 2 1
t

TPo PAo e
-å õ

= -æ öæ
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   (2) 

ʛʜʝ: e=2,718 ï ʠʨʨʘʮʠʦʥʘʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ, T ï 

ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ɸʂʄ.  

ʀʟ ʚʳʨʘʞʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʠʬ-

ʬʫʟʠʠ ʯʝʨʝʟ ɸʂʄ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʦʙʲʝʤʘ ʢʨʦʚʠ (ʥʘʧʨʠʤʝʨ, ʦʙʲʝʤʘ ʢʨʦʚʠ, ʩʦʜʝʨʞʘ-

ʱʝʛʦ 1 ʵʨʠʪʨʦʮʠʪ) ʥʝ ʧʦʩʪʦʷʥʥʘʷ, ʠ ʠʟʤʝʥʷʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʊʘʢ, ʚ 

ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʘʨʮʠʘʣʴʥʳʤ ʜʘʚ-

ʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ ʠ ʥʘʧʨʷʞʝ-

ʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʚʝʩʴʤʘ ʚʝʣʠʢʘ. ʅʦ, ʧʦ ʤʝʨʝ 

ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʴ, ʝʛʦ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʢʨʦʚʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʕʪʦ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪ ʨʘʟʥʠʮʫ ʜʘʚʣʝʥʠʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʢʦ-

ʨʦʩʪʴ ʜʠʬʬʫʟʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʢʨʦʚʠ, ʦʢʘ-

ʟʘʚʰʝʡʩʷ ʚ ʣʝʛʦʯʥʦʤ ʢʘʧʠʣʣʷʨʝ, ʥʘʧʨʷʞʝʥʠʝ ʢʠʩ-

ʣʦʨʦʜʘ ʙʫʜʝʪ ʚʦ ʚʨʝʤʝʥʠ ʚʦʟʨʘʩʪʘʪʴ ʧʦ ʵʢʩʧʦʥʝʥʮʠ-

ʘʣʴʥʦʤʫ ʟʘʢʦʥʫ (ʚ ʪʝʦʨʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʧʝ-

ʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ). ʅʦ ʢʨʦʚʴ ʚ ʢʘʧʠʣʣʷʨʝ ʜʚʠʞʝʪʩʷ, 

ʠ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʦʜʥʦʡ ʯʘʩʪʠ ʢʨʦʚʠ, ʚ ʢʘʧʠʣ-

ʣʷʨ ʧʦʩʪʫʧʘʝʪ ʥʦʚʘʷ ʯʘʩʪʴ, ʩ ʥʝʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʢʠʩʣʦʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʠ. ʀ ʚ ʵʪʦʡ ʯʘʩʪʠ ʢʨʦʚʠ ʪʘʢʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
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ʜʠʬʬʫʟʠʠ ʚʦʟʨʘʩʪʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ çʨʘʟʚʝʨʪʢʘè ʚʝʣʠʯʠʥʳ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʘ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʘʟʚʝʨʪʢʘ ʦʧʠ-

ʩʘʥʥʦʡ ʚʳʰʝ ʵʢʩʧʦʥʝʥʪʳ (2), ʚʜʦʣʴ ʢʘʧʠʣʣʷʨʘ. ɺ 

ʬʠʟʠʦʣʦʛʠʠ ʵʪʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ [3, ʩ. 590]. ʇʨʠ 

ʵʪʦʤ ʥʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʪʦʣʴʢʦ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʢʨʦʚʴ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʛʦʯʥʦʤ 

ʢʘʧʠʣʣʷʨʝ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʢʨʦʚʠ ʠʟ ʢʘʧʠʣʣʷʨʘ, 

ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʥʝʡ ʦʩʪʘʝʪʩʷ ʥʘ ʪʦʤ 

ʫʨʦʚʥʝ, ʢʦʪʦʨʦʛʦ ʦʥʦ ʜʦʩʪʠʛʣʦ, ʚʦʟʨʘʩʪʘʷ ʧʦ ʵʢʩʧʦ-

ʥʝʥʪʝ. 

ʀʟ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʟʘ ʚʨʝʤʷ, 

ʨʘʚʥʦʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3*T, ʘʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʝʨʝ-

ʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʚʝʨʰʠʚʰʠʤʩʷ. ɺ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʠ ʪʘʢʦʚʘ, ʯʪʦ ʵʨʠʪ-

ʨʦʮʠʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʘʧʠʣʣʷʨ ʟʘ 0,3 ʩʝʢ, ʠ ʢ ʢʦʥʮʫ 

ʢʘʧʠʣʣʷʨʘ ʜʠʬʬʫʟʠʷ ʫʩʧʝʚʘʝʪ ʟʘʚʝʨʰʠʪʴʩʷ (ʚ ʧʨʠ-

ʨʦʜʝ ʚʩʝ ʚʳʚʝʨʝʥʦ ʜʦ ʤʝʣʦʯʝʡ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ-

ʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ, ʚʭʦʜʷʱʘʷ ʚ ʚʳ-

ʨʘʞʝʥʠʝ (2) ʚ ʩʨʝʜʥʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ: 

T=0,3/3=0,1 ʩʝʢ. ɿʥʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʧʦʣ-

ʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʠ 

ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ɸʂʄ.  

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʢʨʦʚʠ, ʧʨʦ-

ʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʢʘʧʠʣʣʷʨʳ ʣʝʛʢʠʭ, ʚ ʚʳʨʘʞʝʥʠʝ (1) 

ʥʝ ʚʭʦʜʠʪ, ʧʦʵʪʦʤʫ ʦʥʘ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʠʬʬʫʟʠʠ. ʆʪ ʩʢʦʨʦʩʪʠ ʢʨʦʚʠ ʟʘʚʠʩʠʪ ʣʠʰʴ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʠ ʚ ʦʪʜʝʣʴʥʦʡ 

ʯʘʩʪʠ ʢʨʦʚʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʠ-

ʟʠʢʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʫʩʢʦʨʠʪʴ ʜʠʬʬʫʟʠʶ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʢʨʦʚʠ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʠʝʤ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ 

ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʠʟ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ɸʂʄ ʚ ʢʨʦʚʴ 

ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʘʚʪʦʨʦʤ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝ-

ʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʧʦ ʢʘʧʠʣʣʷʨʫ ʣʝʛʢʠʭ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʵʪʦʡ 

ʤʦʜʝʣʠ. ɻʨʘʬʠʢ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʠʩʘʥʥʳʡ 

ʚʳʰʝ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʣʝʛʢʠʭ. 

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʢʨʦʚʠ ʧʦ ʢʘ-

ʧʠʣʣʷʨʫ ʣʝʛʢʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ (ʨʝʟʫʣʴʪʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) 

PAo2 ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ; 

Pao2 ï ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʣʝʛʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʘ; 

ʂʨʠʚʳʝ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ Pao2: 

1 ï ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ; 

2 ï ʧʨʠ ʥʘʛʨʫʟʢʝ 200 ɺʪ ʙʝʟ ʫʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʘʭ; 

3 ï ʧʨʠ ʥʘʛʨʫʟʢʝ 200 ɺʪ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʘʭ. 

 

ʂʨʠʚʘʷ 1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ɿʜʝʩʴ ʚ ʤʦʜʝʣʴ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ PAo2=100 mm Hg; 

ʥʘ ʚʭʦʜ ʣʝʛʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʘ ʧʦʩʪʫʧʘʝʪ ʚʝʥʦʟʥʘʷ 

ʢʨʦʚʴ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ Pvo2=40 mm Hg; 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘ ʧʦ ʣʝʛʦʯʥʦʤʫ ʢʘ-

ʧʠʣʣʷʨʫ 0,3 ʩʝʢ.  

ʄʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʦ-

ʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ 0,1 ʩʝʢ, ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ʥʘ ʚʳʭʦʜʝ ʣʝʛʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʘ, ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝ-

ʥʠʷ ʨʘʚʥʦʛʦ 100 mm Hg. 
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ʂʨʠʚʘʷ 2 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʜʠʬʬʫʟʠʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳ ʧʨʠ ʥʘʛʨʫʟʢʝ 200 

ɺʪ ʥʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʘʣʴʚʝʦʣʘʭ. ɿʜʝʩʴ, ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ 

ʚʝʥʪʠʣʷʮʠʠ, PAo2 ʚʦʟʨʘʩʪʘʝʪ ʜʦ 110 mm Hg, ʯʪʦ ʥʝ-

ʩʢʦʣʴʢʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ. ʆʜʥʘʢʦ ʚ ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʣʝʛʦʯʥʳʝ ʢʘʧʠʣʣʷʨʳ, ʥʘʧʨʷ-

ʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʥʠʞʝʥʦ: Pvo2=20 mm Hg, ʘ 

ʜʠʬʬʫʟʠʷ ʜʣʠʪʩʷ ʪʦʣʴʢʦ 0,1 ʩʝʢ (ʚ ʤʦʜʝʣʠ ʦʨʠʝʥʪʠ-

ʨʦʚʦʯʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʟʢʝ 200 ɺʪ, 

ʩʢʦʨʦʩʪʴ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʳʭ ʢʘʧʠʣʣʷʨʘʭ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ 3 ʨʘʟʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʣʝʛʦʯʥʦʛʦ ʢʘ-

ʧʠʣʣʷʨʘ ʘʨʪʝʨʠʘʣʴʥʘʷ ʢʨʦʚʴ ʠʤʝʝʪ ʧʦʥʠʞʝʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʝ 

Pao2=80 mm Hg.  

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʧʦʪʨʝʙ-

ʣʝʥʠʠ ʢʠʩʣʦʨʦʜʘ ʪʢʘʥʷʤʠ (ʧʨʠ ʪʦʡ ʞʝ ʥʘʛʨʫʟʢʝ) 

ʝʱʝ ʙʦʣʴʰʝ ʩʥʠʟʠʣʦ ʙʳ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ ʚ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʠ ʟʘʩʪʘʚʠʣʦ ʙʳ ʩʝʨʜʮʝ ʝʱʝ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʪʴ ʏʉʉ (ʫʩʠʣʠʪʴ ʢʨʦʚʦʪʦʢ), ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʢʘʥʠ ʢʠʩʣʦʨʦʜʦʤ. ʅʦ, ʪʝʤ ʩʘ-

ʤʳʤ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʥʘ ʜʠʬʬʫʟʠʶ ʚ ʣʝʛʢʠʭ, ʝʱʝ 

ʙʦʣʴʰʝ ʫʤʝʥʴʰʠʣʦʩʴ ʙʳ. ʕʪʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʥʠ-

ʟʠʣʦ ʙʳ ʟʥʘʯʝʥʠʝ Pao2. ʊ.ʝ. ʧʨʦʮʝʩʩ ʰʝʣ ʙʳ ʢ ʢʘʪʘ-

ʩʪʨʦʬʝ. 

ʂʨʠʚʘʷ 3 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ 

ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʥʘʛʨʫʟʢʝ 200 ɺʪ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʣʴʚʝʦʣʘʭ, ʩʦ-

ʟʜʘʚʘʝʤʦʛʦ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ ʧʨʠ ʚʳʜʦʭʝ. 

ʇʨʠ ʵʪʦʤ ʚ ʤʦʜʝʣʠ, ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦ-

ʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚ-

ʣʠʚʘʣʦʩʴ ʥʘ ʪʘʢʦʤ ʫʨʦʚʥʝ, ʯʪʦʙʳ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0,1 ʩʝʢ (ʤʦʤʝʥʪ ʚʳʭʦʜʘ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠʟ ʢʘʧʠʣʣʷʨʘ ʣʝʛʢʠʭ) ʜʦʩʪʠʛʘʣʦ ʙʳ 

ʟʥʘʯʝʥʠʷ Pao2=90 mm Hg. ʕʪʦ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ 

PAo2=130 mm Hg. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʙʦʪʦʡ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ 

ʜʳʭʘʥʠʷ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʦʟʜʘʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝ-

ʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʠʨʦʩʪ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ 

130ï110=20 mm Hg. ʇʨʠʚʝʜʝʥʥʳʝ ʟʜʝʩʴ ʯʠʩʣʦʚʳʝ 

ʜʘʥʥʳʝ, ʭʦʪʷ ʠ ʙʣʠʟʢʠ ʢ ʦʞʠʜʘʝʤʳʤ ʟʥʘʯʝʥʠʷʤ, ʥʦ 

ʫʩʣʦʚʥʳ, ʠ ʩʣʫʞʘʪ ʣʠʰʴ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ.  

ɿʥʘʯʝʥʠʝ PAo2 ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 200 

ɺʪ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʯʠʩʪʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʈʘʥʝʝ ʙʳʣʦ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʦʮʝʥʝʥʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ 

ʣʝʛʦʯʥʦʤʫ ʢʘʧʠʣʣʷʨʫ ʧʨʠ ʵʪʦʡ ʥʘʛʨʫʟʢʝ, ʢʘʢ 0,1 

ʩʝʢ. ʇʨʠ ʚʳʭʦʜʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠʟ ʣʝʛʦʯʥʳʭ ʢʘʧʠʣʣʷ-

ʨʦʚ, ʜʠʬʬʫʟʠʷ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘ-

ʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ 

ʙʣʠʟʢʦ ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʢʨʦʚʠ ʣʝ-

ʛʦʯʥʦʛʦ ʢʘʧʠʣʣʷʨʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0,1 ʩʝʢ. ʀʟ 

ʥʘʛʨʫʟʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 1) ʜʣʷ ʥʘʛʨʫʟʢʠ 

200 ɺʪ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠ-

ʘʣʴʥʦʡ ʢʨʦʚʠ (ʢʨʠʚʘʷ Pao2) ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ 

95 mm Hg. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0,1 ʩʝʢ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʤ ʢʘʧʠʣʣʷʨʝ ʙʣʠʟʢʦ ʟʥʘ-

ʯʝʥʠʶ 95 mm Hg. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ 0,1 ʩʝʢ ʙʣʠʟʢʦ 

ʢ ʟʥʘʯʝʥʠʶ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʵʢʩʧʦʥʝʥʪʳ, ʦʧʠ-

ʩʳʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʣʝʛʢʠʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʥʝʥʪʳ ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ ʨʘʚʥʳʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ ʨʘʚʥʦ 

95 mm Hg. ʀʟ ʩʚʦʡʩʪʚ ʵʢʩʧʦʥʝʥʪʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʵʢʩ-

ʧʦʥʝʥʪʳ, ʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 63% ʦʪ ʟʥʘʯʝʥʠʷ 

ʝʸ ʘʩʠʤʧʪʦʪʳ. ɸʩʠʤʧʪʦʪʘ ʥʘʰʝʡ ʵʢʩʧʦʥʝʥʪʳ ï ʵʪʦ 

ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ 

ʛʘʟʝ PAo2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, PAo2*ʂ=95/0,63=150,8 

mm Hg. ɿʜʝʩʴ ʂ<1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ (ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʨʘʚʥʠʚʘʪʴ 

ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦ ʚʨʝʤʷ ʚʳ-

ʜʦʭʘ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʜʳʭʘʥʠʷ), ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, PAo2>150,8 mm Hg.  

ʇʦʩʢʦʣʴʢʫ ʚʥʝʰʥʝʝ ʜʳʭʘʥʠʝ ʵʪʦ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʚ ʦʜʥʫ ʯʘʩʪʴ ʧʝʨʠʦʜʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚʜʦʭ, ʘ ʚ ʜʨʫʛʫʶ ï ʚʳʜʦʭ, ʚʩʝ ʚʣʠʷʶʱʠʝ ʥʘ 

ʜʠʬʬʫʟʠʶ ʧʘʨʘʤʝʪʨʳ ʟʘ ʧʝʨʠʦʜ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʧʨʘ-

ʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʦʮʝʩʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʷʩʥʝʥʠʷ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʫʩʢʦʨʝʥʠʷ ʜʠʬʬʫʟʠʠ 

ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ɸʂʄ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ 

ʚʳʜʦʭʘ, ʠ ʵʬʬʝʢʪʠʚʝʥ ʣʠʰʴ ʚ ʥʘʯʘʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ, 

ʪ.ʢ. ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨ-

ʥʦʤ ʛʘʟʝ ʧʨʠ ʚʳʜʦʭʝ ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ, ʠ ʚ ʢʦʥʝʯ-

ʥʦʡ ʬʘʟʝ ʚʳʜʦʭʘ ʜʠʬʬʫʟʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘ-

ʝʪʩʷ. ɺ ʠʪʦʛʝ, ʚʝʣʠʯʠʥʫ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨ-

ʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʜʠʬʬʫʟʠʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ.  

ʀʪʘʢ, ʜʘʥʥʳʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ 

ʜʳʭʘʥʠʷ ʚʦ ʚʨʝʤʷ ʚʳʜʦʭʘ ʠʤʝʝʪ ʤʝʩʪʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʜʝʢʚʘʪʥʦʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʫʩʢʦʨʝʥʠʝ ʜʠʬʬʫ-

ʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʣʝʛʢʠʭ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʧʠʩʘʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʶʙʦʝ 

ʫʩʠʣʝʥʠʝ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʠʟ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ɸʂʄ ʚ ʢʨʦʚʴ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘ-

ʟʳʚʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʜʳ-

ʭʘʥʠʷ. ʇʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ ʧʦʟʚʦʣʷʝʪ ʩʝʨʜʮʫ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʯʨʝʟʤʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʢʘ 

ʢʨʦʚʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʣʝʚʘʝʪ ʚʨʝʤʷ ʧʨʝ-

ʙʳʚʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʣʝʛʦʯʥʦʤ ʢʘʧʠʣʣʷʨʝ, ʯʪʦ 

ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʜʠʬʬʫʟʠʠ 

(ʚʦʟʥʠʢʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ). 

ʋʯʠʪʳʚʘʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʩʧʦʩʦʙ ʜʳʭʘʥʠʷ (ʠʜʝʥʪʠʬʠʮʠʨʫʝʤ ʝʛʦ, ʢʘʢ çʩʧʦʩʦʙ 

ʜʳʭʘʥʠʷ ʧʦ ɺʘʩʠʣʴʝʚʫè), ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚʳʜʦʭ ʧʨʦʠʟʚʦʜʷʪ ʯʝ-

ʨʝʟ ʨʦʪ, ʪʦʨʤʦʟʷ ʚʳʭʦʜ ʛʘʟʘ ʥʘʧʨʷʞʝʥʥʳʤ ʨʪʦʤ, ʠ 

ʧʨʝʦʜʦʣʝʚʘʷ ʵʪʦ ʪʦʨʤʦʞʝʥʠʝ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʧʨʷ-

ʞʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʛʫʙʳ 
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ʠʛʨʘʶʪ ʨʦʣʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʦʛʨʘʥʠ-

ʯʠʚʘʶʱʝʛʦ ʚʝʣʠʯʠʥʫ ʩʦʟʜʘʚʘʝʤʦʛʦ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʚ ʘʣʴʚʝʦ-

ʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʧʨʘʚʣʷʝʤʦʝ ʧʦʚʳʰʝʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʘʟʘ (ʢʦʤʧʨʝʩʩʠʶ) ʠ ʫʩʢʦ-

ʨʷʝʪ ʧʝʨʝʭʦʜ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʴ (ʧʝʨʚʘʷ ʬʘʟʘ ʚʳ-

ʜʦʭʘ). ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʪʘʢʦʡ ʢʦʤʧʨʝʩʩʠʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ ʩʥʠʞʘʝʪʩʷ 

ʙʳʩʪʨʦ (ʢʠʩʣʦʨʦʜ ʫʩʢʦʨʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʢʨʦʚʴ), ʚʦ 

ʚʪʦʨʦʡ ʬʘʟʝ ʚʳʜʦʭʘ ʨʦʪ ʨʘʩʩʣʘʙʣʷʶʪ ʠ çʦʪʨʘʙʦʪʘʥ-

ʥʳʡè ʛʘʟ ʙʳʩʪʨʦ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʙʨʦʩʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʛʘʟʘ ʚ ʘʪ-

ʤʦʩʬʝʨʫ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʟʘʪʨʘʪʦʡ 

ʚʨʝʤʝʥʠ, ʠ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʱʘʪʴ. ɿʘʚʝʨʰʝʥʠʝ 

ʚʳʙʨʦʩʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʘʣʴʚʝʦʣʷʨʥʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʢ ʦʯʝʨʝʜʥʦʤʫ ʧʦʣʥʦʮʝʥʥʦʤʫ ʚʜʦʭʫ, ʧʨʠ ʵʪʦʤ 

ʙʝʟ ʟʘʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʷʪ ʙʳʩʪʨʳʡ ʚʜʦʭ ʯʝʨʝʟ ʰʠ-

ʨʦʢʦ ʨʘʩʢʨʳʪʳʡ ʨʦʪ, ʠ ʜʘʣʝʝ ʙʝʟ ʟʘʜʝʨʞʢʠ ʧʨʦʠʟʚʦ-

ʜʷʪ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʚʳʜʦʭ.  

ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʠ ʢʦʤʧʨʝʩʩʠʷ ʟʘʚʠʩʷʪ ʦʪ ʚʝ-

ʣʠʯʠʥʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʢʦʤ-

ʧʨʝʩʩʠʷ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʬʘʟ ʚʳʜʦʭʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʨʝʥʠʨʦʚʢʦʡ.  

ʏʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʣʝʛʢʠʝ, ʢʦʤʧʨʝʩʩʠʶ ʩʣʝ-

ʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʚʨʘʯʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʯʝ-

ʣʦʚʝʢ, ʧʨʦʠʟʚʦʣʴʥʦ ʫʧʨʘʚʣʷʷ ʧʨʠ ʚʳʜʦʭʝ ʤʳʰʮʘʤʠ 

ʨʪʘ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ, ʤʦʞʝʪ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʜʣʷ ʙʦʣʴʰʝʡ ʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʪʴ ʧʠʢʦʚʳʝ ʧʝʨʝʥʘʧʨʷ-

ʞʝʥʠʷ ʩʝʨʜʮʘ ʠ ʢʠʩʣʦʨʦʜʥʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. ʕʪʦ 

ʚʘʞʥʦ, ʢʘʢ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʯʪʦʙʳ ʥʝ ʧʨʠʙʝʛʘʪʴ ʢ 

ʜʦʧʠʥʛʫ, ʪʘʢ ʠ ʜʣʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʟʘʱʠ-

ʪʠʪʴ ʩʝʨʜʮʝ ʧʨʠ ʙʦʣʴʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ, ʥʘʤʠ ʦʙʦʩʥʦʚʘʥʘ ʨʦʣʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʥʠʡ 

ʠ ʫʤʝʥʠʡ, ʪʘʢ ʩ ʠʭ ʧʦʤʦʱʴʶ ʥʘ ʫʨʦʢʝ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ï ʚʝʜʫʪ ʩʝʙʷ ʘʢʪʠʚʥʝʝ, ʫʚʝʨʝʥʥʝʝ, ʧʨʝʦʜʦʣʝʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ ʧʦʤʦʱʠ ʫʯʠʪʝʣʷ ʠ ʪ.ʜ.. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʥʘ ʟʘʥʷʪʠʷʭ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʜʝʡ-

ʩʪʚʫʝʪ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʢʘʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʜʦ ʵʪʦʛʦ ʙʳʣʠ ʩʢʨʳʪʳ ʦʪ ʫʯʠʪʝʣʷ, ʙʦʣʝʝ ʪʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʠʤ 

ʦʮʝʥʠʪʴ ʩʝʙʷ ʠ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʟʚʦʣʷʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ 

ʥʘ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʨʘʟʚʠʪʠʝʤ ʚ ʥʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʘ 

ʢ ʧʨʝʜʤʝʪʫ çʊʝʭʥʦʣʦʛʠʷè. 

Abstract 

In the article, we substantiated the role of innovative educational technologies in the formation of knowledge 

and skills, so with their help, the level of cognitive activity of students noticeably increases in the lesson - they 

behave more actively, more confidently, overcome difficulties on their own without the help of a teacher, etc. We 

note that the cognitive activity of students, in the classroom of technology, is positively affected by the method of 

applying ICT technologies and gaming technology at various stages of the lesson. Consequently, due to the use of 

innovative educational technologies, some of the qualities of students are revealed, which were previously hidden 

from the teacher, moreover, it is possible to evaluate yourself and your capabilities, since it is the new approach 

to education that allows you to influence each participant of the educational process with him cognitive activity 

and interest in the subject of "Technology". 
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ʊʝʨʤʠʥ çʪʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʝʨʤʠ-

ʥʦʚ, ʦʥ ʧʨʦʠʟʦʰʝʣ ʦʪ ʛʨʝʯʝʩʢʦʛʦ tehne-ʠʩʢʫʩʩʪʚʦ, 

ʤʘʩʪʝʨʩʪʚʦ, ʠ logos-ʥʘʫʢʘ [2]. ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ, ʥʦʚʳʝ ʢʦʤ-

ʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʘʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ 

ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʠ ʧʨʠʝʤʘʭ, ʘ ʪʘʢʞʝ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʦʯʝʥʴ ʯʘʩʪʦ ʤʳ ʩʣʳʰʠʤ ʦʪ ʨʦʜʠʪʝʣʝʡ ʠ ʦʪ 

ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʯʪʦ ʜʝʪʠ ʥʝ ʭʦ-

ʪʷʪ ʫʯʠʪʴʩʷ, ʥʝʪ ʠʥʪʝʨʝʩʘ ʢ ʫʯʝʙʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʫ ʫʯʘʱʝʛʦʩʷ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʥʘ-

ʥʠʷʭ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʧʝʰʥʳʤ.  

ɻʦʚʦʨʷ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʤʳ 

ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ï ʵʪʦ ʥʦʚʳʝ ʠʣʠ ʪʦʯʥʝʝ, ʫʣʫʯ-

ʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʤʳ ʥʝ ʤʦʞʝʤ ʩ 

ʚʘʤʠ ʦʪʨʠʮʘʪʴ, ʯʪʦ, ʢʘʢʘʷ-ʣʠʙʦ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝ-

ʥʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ, ʥʦ ʦʪʨʝʜʘʢ-
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ʪʠʨʦʚʘʚ ʠ ʚʥʝʜʨʠʚ ʚ ʥʝʝ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ, ʦʪʚʝʯʘʶ-

ʱʠʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʤʠʨʫ, ʦʥʘ ʩʪʘʣʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʣʠ ʜʘʞʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ ʯʝʨʪʦʡ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʥʥʦʚʘʮʠʷ ï ʵʪʦ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʦʛʦ. ʇʦʜ ʥʦʚʦʚʚʝʜʝʥʠʝʤ ʧʦʥʠʤʘʶʪ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʝʜʠʥʠʮʫ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʷʚʣʝ-

ʥʠʶ ʥʦʚʳʭ ʩʪʘʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʥʥʦʚʘʮʠʠ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʣʠʯʥʦʩʪʠ, ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʦʡ, ʚʩʪʘʚʰʝʡ ʧʝʨʝʜ ʥʘʤʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢ-

ʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [3, 

ʩ.2]. 

ʄʳ ʤʦʞʝʤ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʜ-

ʤʝʪ çʊʝʭʥʦʣʦʛʠʷè ï ʦʜʠʥ ʠʟ ʧʨʝʜʤʝʪʦʚ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘ-

ʩʪʠ ʟʥʘʥʠʡ ʚ ʰʢʦʣʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʝʜʠʥʝʥʠʶ ʪʝʦ-

ʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ, ʪʘʢ ʢʘʢ ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷè 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, 

ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴ-

ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʨʘʥʩʧʦʨʪʝ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪ.ʜ.. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ 

ʫʯʝʥʠʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʩʪʘʝʪʩʷ ʦʜ-

ʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʝʛʦʜʥʷ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʨʘʮʠʦʥʘʣʴʥʦ 

ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ: ʢʘʢʦʚʘ ʞ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʧʨʠ-

ʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʩ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʪʘ 

ʟʘʜʘʯʘ ʩʝʛʦʜʥʷ? ɺʝʜʴ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʠ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʝʝ ʚ ʪʝʦʨʠʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ 

ʧʝʜʘʛʦʛʠ, ʢʘʢ: ʂ.ɼ. ʋʰʠʥʩʢʠʡ, ɺ.ɻ. ɹʝʣʠʥʩʢʠʡ, 

ʅ.ʀ. ʇʠʨʦʛʦʚʘ ʠ ʜʨ..  

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝ-

ʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʦʛʦ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ, 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ 

ʩʧʦʩʦʙʦʚ ʦʙʫʯʝʥʠʷ [5, ʩ.102]. 

ʆʧʨʝʜʝʣʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʰʢʦʣʳ 

21 ʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʤʝʨʘ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʘʟʚʠʪʠʝ, ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʫʯʘʱʝʛʦʩʷ, ʘ ʪʘʢʞʝ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʪʚʦʨʯʝʩʢʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦ-ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʝʟ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦ, ʜʦ-

ʩʪʠʯʴ ʮʝʣʠ ʠ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʙʠʪʴʩʷ ʦʪ 

ʫʯʘʱʠʭʩʷ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʃʠʯʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʝʛʦ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ ʫʯʝʥʠʷ, ʥʝ ʩʣʫʯʘʡʥʦ ʠʥʪʝʨʝʩʫʶʪ 

ʚ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʫʯʠʪʝʣʝʡ. ʅʦ ʤʝʥʝʝ ʚʘʞʥʳʤ, ʯʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ çʯʝʤʫ ʫʯʠʪʴ?è ʠ çʢʘʢ 

ʫʯʠʪʴ?è, ʩʪʘʣ ʚʦʧʨʦʩ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʣ ʙʳ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʥʦ-

ʩʠʪ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘ-

ʨʘʢʪʝʨ. 

ʆʩʥʦʚʥʳʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ [3, ʩ.3]. 

ʎʝʣʴʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ, ʧʦʚʳʰʝʥʠʝ ʤʦʪʠ-

ʚʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʠ 

ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ, ʨʘʩʢʨʳʪʠʝ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʩʦʟʜʘʥʠʝ ʩʠʪʫʘʮʠʡ çʫʩʧʝʰʥʦ-

ʩʪʠè. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʧʝʨʝʜʘʯʫ, ʚʦʩʧʨʠʷʪʠʝ, ʦʩʤʳʩʣʝʥʠʝ, ʟʘʧʦʤʠʥʘʥʠʝ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʵʪʦʤ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ [1, ʩ.20]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʦʙʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ, ʝʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʠ ʥʨʘʚ-

ʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘʧʨʘʚʣʝʥʳ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʦʙʫʯʘʝ-

ʤʳʭ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ, ʜʠʩʪʘʥʮʠʦʥʥʦʩʪʴ ʠ ʚʘʨʠ-

ʘʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʰʢʦʣʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʉ ʚʥʝʜʨʝʥʠʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʫ ʫʯʠʪʝʣʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ: 

Å ʚʳʨʘʙʘʪʳʚʘʥʠʷ ʛʣʫʙʠʥʳ ʠ ʧʨʦʯʥʦʩʪʠ ʟʥʘʥʠʡ, 

ʟʘʢʨʝʧʣʝʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘ-

ʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

Å ʨʘʟʚʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʫʤʝ-

ʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʫʯʝʙʥʫʶ, ʩʘ-

ʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ;  

Å ʚʳʩʪʨʘʠʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʦʙʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ;  

Å ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷ-

ʪʠʡ. 

ʂ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ: 

 - ʧʨʦʝʢʪʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; 

 - ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʠʛʨʦʚʳʭ 

ʤʝʪʦʜʦʚ (ʨʦʣʝʚʳʝ, ʜʝʣʦʚʳʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʦʙʫʯʘʶ-

ʱʠʭ ʠʛʨ.); 

 - ʟʜʦʨʦʚʴʝ ʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ; 

 - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʤʝʪʦʜʳ ʚ ʦʙʫʯʝʥʠʠ; 

 - ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ; 

-ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ çʊʝʭʥʦʣʦʛʠʷè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʤʝ-

ʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʀʂʊ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʥʘ ʟʘʥʷʪʠʷʭ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ. [4, ʩ. 100]. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʂʊ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʞʜʳʡ 

ʫʯʘʱʠʡʩʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʩʣʘʙʳʭ ʫʯʝʥʠʢʘʭ, ʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝ-

ʥʠʶ ʫʨʦʚʥʷ ʠʭ ʦʙʫʯʝʥʥʦʩʪʠ. ʊʘʢ ʢʘʢ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, 

ʢʘʞʜʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʫʜʝʪ ʨʝʰʘʪʴ ʩʪʦʷʱʫʶ ʧʝ-

ʨʝʜ ʥʠʤ ʟʘʜʘʯʫ, ʘ ʥʝ ʩʧʠʩʳʚʘʪʴ ʦʪʚʝʪ ʫ ʪʦʚʘʨʠʱʘ ʧʦ 

ʧʘʨʪʝ, ʠʤʝʥʥʦ ʪʦʛʜʘ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʫ ʫʯʘʱʝ-

ʛʦʩʷ, ʧʦʷʚʣʷʝʪʩʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʠʟʫʯʘʝʤʦʤ ʧʨʝʜ-

ʤʝʪʝ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʘʚʠʣʴʥʦ ʫʩʚʦʠʣ 

ʤʘʪʝʨʠʘʣ, ʧʨʠ ʦʪʚʝʪʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʨʘʭ ʧʝʨʝʜ ʩʦʙ-

ʩʪʚʝʥʥʦʡ ʦʰʠʙʢʦʡ [4, ʩ. 102] ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʠ-

ʟʠʨʫʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ [4, 

ʩ. 102]. 

ʇʦʤʦʱʴ ʀʂʊ ʚ ʦʙʫʯʝʥʠʠ ʚʝʣʠʢʘ, ʪʘʢ ʢʘʢ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʧʘʩʩʠʚʥʦʛʦ 

ʫʩʚʦʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢ ʘʢʪʠʚʥʦʤʫ, ʦʨʠ-

ʝʥʪʠʨʫʷ ʝʛʦ ʥʘ ʫʩʧʝʭ. 

ɺʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ, 

ʨʝʘʣʴʥʦ, ʘʢʪʫʘʣʝʥ ʚ ʥʘʰʝʤ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘ-

ʥʠʠ, ʦʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʫʯʝʥʳʭ, ʥʦ ʠ ʥʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʥ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦ ʨʝʰʝʥ.  

ɺʳʩʦʢʘ ʨʦʣʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦ-

ʛʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʵʥʮʠʢ-

ʣʦʧʝʜʠʡ, ʧʨʦʛʨʘʤʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ 

ʫʩʣʫʛ ʀʥʪʝʨʥʝʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

çʊʦ, ʯʪʦ ʨʝʙʝʥʦʢ ʩʝʛʦʜʥʷ ʫʤʝʝʪ ʜʝʣʘʪʴ ʚ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ, ï ʫʪʚʝʨʞʜʘʣ ʚʳ-

ʜʘʶʱʠʡʩʷ ʧʩʠʭʦʣʦʛ ʃ. ʉ. ɺʳʛʦʪʩʢʠʡ, ï ʟʘʚʪʨʘ ʦʥ 

ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦé ʀʩʩʣʝʜʫʷ, 

ʯʪʦ ʨʝʙʝʥʦʢ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, 

ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʨʘʟʚʠʪʠʝ ʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʯʠʪʝʣʴ, ʩʪʘʚʷʱʠʡ ʮʝʣʶ ʧʨʦʚʝ-

ʜʝʥʠʝ ʫʨʦʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʫʨʦʢʫ, ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣ-

ʞʝʥ ʧʨʠʤʝʥʷʪʴ ʠʛʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʭʦʪʷ ʙʳ 

ʵʣʝʤʝʥʪʳ ʠʛʨʳ. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʛʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚ-

ʣʷʝʪʩʷ: 

ʚʦ - ʧʝʨʚʳʭ, ʘʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝ-

ʛʦʩʷ; 

ʚʦ ï ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ, ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ, ʤʳʰ-

ʣʝʥʠʷ; 

ʚ-ʪʨʝʪʴʠʭ, ʧʦʜʜʝʨʞʠʚʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʘʝ-

ʤʦʤʫ ʤʘʪʝʨʠʘʣʫ; 

ʚ-ʯʝʪʚʝʨʪʳʭ, ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʷʪʠʝ ʫʪʦʤʣʝʥʠʝ ʫ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʢʘʢ 

ʠʛʨʘ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʟʘʥʠʤʘʪʝʣʴʥʳʤ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʦ-

ʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʠʪʫʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ [6] ʷʚ-

ʣʷʶʪʩʷ: 

 - ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʮʝʣʴ ï ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʝ 

ʠʛʨʦʚʦʡ ʟʘʜʘʯʠ; 

 - ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʵʣʝʤʝʥʪʦʤ ʩʦʨʝʚʥʦ-

ʚʘʥʠʷ ï ʧʨʦʪʝʢʘʝʪ ʧʦ ʧʨʘʚʠʣʘʤ ʠʛʨʳ; 

 - ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ; 

 - ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʟʘʜʘ-

ʥʠʷ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʠʛʨʦʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ [6]. 

ʀʛʨʘ ʣʶʙʦʛʦ ʪʠʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 4 ʵʪʘʧʘ (ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʛʨ ʵʪʘʧʳ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ). 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ: ʚʢʣʶʯʘʝʪ ʠʟʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʝʩʣʠ ʠʛʨʘ ʠʤʝʝʪ ʮʝʣʴ ʩʠ-

ʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ), ʧʦʜʛʦʪʦʚʢʫ ʩʮʝʥʘʨʠʷ 

ʠʛʨʳ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

2. ʇʨʦʮʝʩʩʫʘʣʴʥʳʡ ʵʪʘʧ: ʭʦʜ ʠʛʨʳ. 

3. ʕʪʘʧ ʛʨʫʧʧʦʚʦʛʦ ʦʙʩʫʞʜʝʥʠʷ: ʜʝʣʘʝʤ ʘʥʘʣʠʟ 

ʠʛʨʳ ʠ ʚʳʚʦʜʳ. 

4. ʇʦʩʣʝʠʛʨʦʚʦʡ ʵʪʘʧ: ʵʪʦʪ ʵʪʘʧ ʨʝʘʣʠʟʫʝʪʩʷ 

ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ. 

ʄʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʦʜʥʫ ʦʩʦʙʝʥʥʦʩʪʴ ʠʛʨʦ-

ʚʦʛʦ ʤʝʪʦʜʘ - ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ 

ʫʨʦʢʘ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʠʟʫʯʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ, ʧʨʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʠ ʠ ʩʠʩʪʝ-

ʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ. 

ɿʘʥʠʤʘʪʝʣʴʥʦʩʪʴ ʚ ʠʛʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʨʘʟʨʷʜʢʝ ʥʘʧʨʷʞʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʢʣʘʩʩʝ, ʧʦʤʦʛʘʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘ-

ʱʠʭʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʥʘʜ ʠʟʫʯʘʝʤʳʤ ʤʘ-

ʪʝʨʠʘʣʦʤ. 

ʅʘʰʝ ʤʥʝʥʠʝ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ, ʤʝʪʦʜ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʛʨ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʫʩʚʦʝʥʠʠ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʫʯʘʱʠʝʩʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʨʘʟʚʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʦʙ-

ʨʘʟʮʫ (ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʛʨʘ ʨʘʟʚʠʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʀʛʨʘ ï ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʚ 

ʦʙʫʯʝʥʠʠ. ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʢʣʶʯʠʪʴʩʷ ʚ ʣʶʙʦʡ 

ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʛʨʦʚʫʶ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, 

ʧʨʦʝʢʪʥʫʶ ʠ ʪ.ʜ.. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʫʯʝʥʠʝ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʜʦʣʞʝʥ 

ʨʘʟʚʠʚʘʪʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʫʯʠʪʝʣʴ, ʧʨʠʤʝʥʷʷ ʥʘ 

ʫʨʦʢʘʭ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʘʢʪʠʚʘʮʠʠ. ɺʳʩʦʢʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʦʤ ʧʦʟʥʘʥʠʠ, ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʦʚ ʠ 

ʤʝʪʦʜʦʚ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦʚʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʫʨʦʢʘʭ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʜʣʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, 

ʪʚʦʨʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʘʢʪʠ-

ʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʝʟ ʧʝʨʝʛʨʫʟʦʢ ʫʨʦʢʦʚ, 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʧʨʠʯʠʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʦʛʦ, ʚ ʪ. ʯ., ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʩʨʝʜʥʠʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʩʠ-

ʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢʦʥʮʝʧʮʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ. ʉʢʘʟʘʥʥʦʝ ʷʚʠʣʦʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʧʨʠʨʦʜʦʩʦʦʙʦʙʨʘʟʥʦʛʦ 

ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʧʨʠʨʦʜʦ ʠ ʢʫʣʴ-

ʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʀʭ ʨʝʘʣʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʩʦʭʨʘʥʝʥʠʝ ʝʝ 

ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʦ ʠ ʧʦʜʪʚʝʨ-

ʞʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʘʚʪʦʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ.  

Abstract 
The author presents the reasons of low quality of learning as well as personal and intellectual potential devel-

opment with regard to school leavers, training college graduates and higher education graduates identified in the 

works ritten with coauthors. At the same time, the concept of learning quality and specialists training quality is 

formulated by the author from the perspective of systematic psychoeducational approach. The reasons and concept 

mentioned became theoretical grounds for elaboration of the concept of natureconformable and cultureconforma-

ble education including main propositions and principles of natureconformable and cultureconformable learning. 

Their implementation provides personality development, health preservation and quality of school leavers learning 

as well as quality of specialists, bachelors and masters training. The foregoing is proved experimentally by the 

author and her postgraduates. 
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ɺʚʝʜʝʥʠʝ 

ɸʥʘʣʠʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʩʦʭʨʘʥʝ-

ʥʠʷ ʝʝ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʨʦʚʦ-

ʜʠʤʘʷ ʙʦʣʝʝ 20 ʣʝʪ, ʜʠʘʛʥʦʩʪʠʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʣʠʯʥʦʩʪʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʩʢʣʦʥ-

ʥʦʩʪʝʡ ʢ ʧʨʝʜʤʝʪʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʚ ʩʠ-

ʩʪʝʤʘʭ ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

[17, 19, 20] ʧʦʟʚʦʣʠʣʠ:  

1. ɺʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʘʣʘʥʪʦʚ 

[19]; 

2. ʋʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝ-

ʩʪʚʘ ʦʙʫʯʝʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʰʢʦʣ ʠ ʚʫʟʦʚ [20], ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: 

¶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʥʝ 
ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʜʦʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ ʠ ʵʥʝʨʛʠʠ ʫʯʘ-

ʱʠʭʩʷ;  

¶ ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʝʪʘ ʚʦʟʨʘʩʪʥʳʭ ʧʩʠʭʦʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʝʥʟʠʪʠʚʥʳʭ 

(ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ) ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʫʯʘ-

ʱʠʭʩʷ, ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʢʣʦʥʥʦ-

ʩʪʝʡ ʢ ʧʨʝʜʤʝʪʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ ʥʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʜʦʰʢʦʣʴʥʠʢʦʚ ʠ 

ʰʢʦʣʴʥʠʢʦʚ ï ʙʫʜʫʱʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ;  

¶ ʚʩʝ ʙʦʣʴʰʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʥʘ ʨʘʟʚʠʪʠʝ ʣʝʚʦʛʦ ʧʦʣʫʰʘʨʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʙʝʟ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʘʚʦʛʦ, ʯʪʦ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʩʠ-

ʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʪʠʣʝʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʯʘʱʝ ʧʘʩʩʠʚʥʘʷ, ʘ ʥʝ ʘʢʪʠʚʥʘʷ ʧʦʟʠʮʠʷ ʫʯʘ-
ʱʠʭʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ;  

¶ ʩʣʘʙʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʥʘ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʢ 

ʩʘʤʦʚʦʩʧʠʪʘʥʠʶ, ʩʘʤʦʨʘʟʚʠʪʠʶ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, 

ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʘʤʦʧʦ-

ʟʥʘʥʠʝ;  

¶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʦʩʥʦʚ-
ʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʶ-

ʱʠʝʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ ʨʘʟʥʳʭ, 

ʚ ʪ.ʯ. ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠ ʪʘʣʘʥʪʦʚ ʣʠʯʥʦʩʪʠ;  

¶ ʬʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʪʚʦʨʯʝʩʢʦʡ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʚ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘ-

ʥʠʡ, ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʮʝʣʦʤ ʠ ʪ.ʜ.  

3. ʉ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩʦʟʜʘʪʴ ʢʦʥʮʝʧʮʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ, ʧʦ-

ʩʣʝʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ;  

4. ɺʳʷʚʠʪʴ, ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ 

ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ [21], ʧʨʠʥʮʠʧʳ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ ï ʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦʥʘʤ ʨʘʟʚʠ-

ʪʠʷ ʧʨʠʨʦʜʳ, ʤʠʨʦʟʜʘʥʠʷ; ʛʘʨʤʦʥʠʠ ʩ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʦʡ;ʛʘʨʤʦʥʠʠ ʪʝʣʝʩʥʦʡ, ʜʫʰʝʚʥʦʡ, ʜʫʭʦʚ-

ʥʦʡ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ; ʧʦʠʩʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʘʢ-

ʩʠʦʣʦʛʠʯʝʩʢʠʡ (ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ), 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʘʢʪʫʘʣʠ ʟʘʮʠʠ, ʩʘʤʦʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ï ʙʳʪʴ ʩʘʤʠʤ ʩʦʙʦʡ, ʥʝʚʟʠʨʘʷ ʥʘ ʦʙʩʪʦʷ-

ʪʝʣʴ- ʩʪʚʘ, ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤ. 

5. ɺʳʷʚʠʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʧʨʠʨʦʜʦʩʦ-

ʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʧʨʠ-

ʨʦʜʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʬʦʨʤʫ-

ʣʠʨʦʚʘʪʴ ʮʝʣʴ, ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʝʧʮʠʠ. 

ʅʦ, ʧʨʝʞʜʝ ʯʝʤ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʤ ʦʙʨʘʪʠʤʩʷ ʢ ʠʩ-

ʪʦʢʘʤ ʧʨʠʨʦʜʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʗ.ɸ.ʂʦʤʝʥʩʢʠʡ ï ʯʝʰʩʢʠʡ ʧʝʜʘʛʦʛ-ʛʫʤʘʥʠʩʪ, ʦʩʥʦ-

ʚʦʧʦʣʦʞʥʠʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 

(1592-1670) ʠ ɸ ɼʠʩʪʝʨʚʝʛ, ʚʳʜʘʶʱʠʡʩʷ ʥʝʤʝʮʢʠʡ 

ʧʝʜʘʛʦʛ (1790ï1866). ʊʘʢ, ʗ.ɸ.ʂʦʤʝʥʩʢʠʡ ʚ ʨʘʙʦʪʝ 

çɺʝʣʠʢʘʷ ʜʠʜʘʢʪʠʢʘè ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʣ 

ʧʦʥʷʪʠʶ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦ ʝʛʦ 

ʤʥʝʥʠʶ, ʯʝʣʦʚʝʢ ï ʜʠʪʷ ʧʨʠʨʦʜʳ, ʘ ʧʦʵʪʦʤʫ ʚʩʝ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʨʦʜʦʩʦ-

ʦʙʨʘʟʥʳʤʠ. ʇʨʝʜʤʝʪʦʤ ʝʛʦ ʧʦʠʩʢʘ ʙʳʣ ʝʩʪʝʩʪʚʝʥ-

ʥʳʡ (ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʳʡ) ʤʝʪʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʮʝʣʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʣ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʨʘʩʪʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. ʇʦ ʤʥʝʥʠʶ ʗ.ɸ. ʂʦʤʝʥʩʢʦʛʦ, 

ʘʚʪʦʨʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ, ʨʘʟʫʤ 

ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʝʥ ʦʭʚʘʪʠʪʴ ʚʩʝ, ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʛʦ ʚ 

ʦʙʫʯʝʥʠʠ ʥʘʜʦ ʩʦʙʣʶʜʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʫʯʝ-

ʥʠʝ ʦʩʥʦʚ ʥʘʫʢ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ ʟʥʘʥʠʡ. ʆʥ ʨʘʟ-

ʨʘʙʘʪʳʚʘʣ ʠʜʝʠ ʧʘʥʩʦʬʠʠ ï ʦʙʫʯʝʥʠʝ ʚʩʝʭ ʠ ʚʩʝʤʫ, 

ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʥʠʡ 

ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɸ. ɼʠʩʪʝʨʚʝʛ ʚ ʨʘʙʦʪʝ çʈʫʢʦʚʦʜʩʪʚʦ ʢ ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʥʝʤʝʮʢʠʭ ʫʯʠʪʝʣʝʡè ʧʦʜʯʝʨʢʠʚʘʝʪ ï ʦʙʫʯʘʡ 

ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦ, ʪ.ʝ. ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʠʨʦʜʝ, ʟʘʢʦʥʘʤ ʝʝ ʨʘʟʚʠ-

ʪʠʷ ʠ, çʯʝʤ ʙʦʣʴʰʝ ʢʫʣʴʪʫʨʦʩʦ-ʦʙʨʘʟʥʦʝ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʳʤ, ʪʝʤ ʙʣʘʛʦʨʦʜʥʝʝ, 

ʣʫʯʰʝ ʠ ʧʨʦʱʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘè. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʘʫʢ ʦ ʯʝʣʦʚʝʢʝ ʬʠ-

ʟʠʦʣʦʛʠʠ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ, ʧʩʠʭʦʣʦʛʠʠ, ʤʝʜʠ-

ʮʠʥʳ ʠ ʢʘʢ ʥʠʢʦʛʜʘ ʨʘʥʝʝ, ʫʩʫʛʫʙʠʚʰʠʤʠʩʷ ʧʨʦʙʣʝ-

ʤʘʤʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʝʤ, 

ʩʦʛʣʘʩʥʦ ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʟʠʮʠʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢʦʥʮʝʧʮʠʠ (ʨʠʩ.1) ʦʮʝʥʠʚʘʪʴ ʢʘ-

ʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, ʢʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ 

ʩʠʩʪʝʤʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʨʘʟ-

ʚʠʪʠʶ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʘ, ʨʘʟ-

ʣʠʯʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ (ʇʉɼ) ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʣʠʯʥʦʩʪʠ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ, ʘ ʚʳ-

ʧʫʩʢʘʝʤʳʭ ʚʫʟʘʤʠ, ʢʦʣʣʝʜʞʘʤʠ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠ-

ʩʪʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʜʛʦʪʦʚʢʠ 
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ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 3-ʭ ʛʨʫʧʧ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ:-ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠʥʮʠʧʳ 

ʛʫʤʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ, ʩʘʤʦʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ, ʦʩʥʦʚʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʠ 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʦʙʫʯʝʥʠʷ, ʢʦʥʮʝʧʮʠʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʢ ʨʘʟʥʳʤ 

ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʫʯʝʙʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ, 

ʪʚʦʨʯʝʩʢʦʡ ʠ ʜʨ. 

 
ʈʠʩ. 1. ʂʦʥʮʝʧʮʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

 

ʇʨʠʥʮʠʧʳ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ: 1)ʩʣʝʜʦʚʘ-

ʥʠʝ ʟʘʢʦʥʘʤ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ, ʤʠʨʦʟʜʘʥʠʷ; 2)ʛʘʨ-

ʤʦʥʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ; 3)ʛʘʨʤʦʥʠʠ ʪʝʣʝʩʥʦʡ, 

ʜʫʰʝʚʥʦʡ, ʠ ʜʫʭʦʚʥʦʡ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ, 4)ʧʦʠʩ-

ʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ; 5) ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ (ʮʝʥʥʦʩʪʥʳʝ 

ʦʨʠʝʥʪʘʮʠʠ); 6)ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʘʢʪʫʘʣʠʟʘ-

ʮʠʠ, 7) ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠïʙʳʪʴ ʩʘʤʠʤ ʩʦʙʦʡ, ʥʝ-

ʚʟʠʨʘʷ ʥʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʩʘʤʦʜʦ-

ʩʪʘʪʦʯʥʳʤ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʘʤ ʤʦʞʝʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʠʥʮʠʧʳ:1,2.3,ʝʩʣʠ ʫ ʥʝʛʦ ʩʬʦʨʤʠ-

ʨʦʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʤʠʨʦʚʦʟʟʨʝʥʠʝ 

ʠ ʩʦʟʥʘʥʠʝ;4,5,6,7 ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʠʨʦʜʦ-

ʩʦʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʠʩʪʝʤ ʜʦʰʢʦʣʴʥʦʛʦ, ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʠʥʮʠʧʦʚ ʧʨʠʨʦʜʦʩʦ-

ʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʫʶʱʝʝ. 

1. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫ-

ʜʝʥʪʦʚ, ʫʯʠʪʝʣʝʡ, ʧʝʜʘʛʦʛʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠ-

ʨʘʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ, ʢʦʣʣʝ-

ʜʞʝʡ ʢ: 

¶ ʨʝʰʝʥʠʶ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʙʣʝʤï

ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʰʢʦʣʴʥʠʢʦʚ, 

ʩʪʫʜʝʥʪʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝ-

ʥʠʷ, ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʘʢʘʣʘʚ-

ʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤ ʦʙʨʘʟʦ-

ʚʘʥʠʷ; 

¶ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚ-
ʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʧʨʠʥʮʠʧʦʚ ʢʦʥʮʝʧʮʠʠ ʧʨʠʨʦʜʦ-

ʩʦʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʦʙʦʙʱʝʥʠʶ ʫʯʝʙʥʦʡ ʠ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘ-
ʮʠʠ, ʝʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʶ ʧʦ ʜʝʜʫʢʪʠʚʥʦʤʫ ʧʨʠʥʮʠʧʫï ʦʪ ʦʙʱʝʛʦ 

ʢ ʯʘʩʪʥʦʤʫ, ʠʥʦʛʜʘ ʦʪ ʯʘʩʪʥʦʛʦ ʢ ʦʙʱʝʤʫ, ʯʪʦ ʦʙʦʩ-

ʥʦʚʘʥʦ ʥʘʤʠ ʚ [18, ʉ. 132]; 

2. ʆʮʝʥʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ 
ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʩ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʧʦ ʨʘʟʚʠʪʠʶ 

ʫ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, 

ʠʥʪʝʣʣʝʢʪʘ ï ʨʘʟʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨ-

ʯʝʩʢʠʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘ- ʣʴʥʦʡ ʩʬʝʨʝ) ʧʨʠ ʧʨʠʤʝ-

ʥʝʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʪʘʢ ʠ ʩ ʧʦʟʠʮʠʡ ʢʦʥ-

ʪʝʢʩʪʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʨʘʟʚʠʪʠʶ ʫ 

ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʢʦʤʧʝ-

ʪʝʥʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ [18]. 

3. ʈʝʘʣʠʟʘʮʠʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʡ, ʧʨʠʥʮʠʧʦʚ ʢʦʥ-

ʮʝʧʮʠʠ ʧʨʠʨʦʜʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-
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ʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʠʭ (ʟʘʜʘʯ, ʟʜʘʥʠʡ, ʩʨʝʜʩʪʚ 

ʢʦʥʪʨʦʣʷ), ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

(ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ), ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ; 

4. ʈʝʰʝʥʠʝ 3-ʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ï 

ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷï h ʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥ-

ʪʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ, ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, 

ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠ-

ʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 3-ʭ ʛʨʫʧʧ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ, 

ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʨʠʩ.2).  

 
ʈʠʩ. 2. ʂʦʥʮʝʧʮʠʷ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 

5. ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʩʠ-

ʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʷʚʠ-

ʣʠʩʴ ʧʨʝʜʣʦʞʝʥʥʳʝ ʘʚʪʦʨʦʤ ʧʨʠʥʮʠʧʳ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ (ʩʤ.ʪʘʙʣ.1) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʘʟʚʠʪʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʩʦ-

ʭʨʘʥʝʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ: 

¶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʦʙʫʯʝʥʠʷ ï ʦʙʫ-

ʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʨʫʜʥʦ-

ʩʪʠ, ʨʘʟʚʠʪʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʦʙʨʘʟʥʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʜʝ-

ʜʫʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʝʨʚʦʛʦ, ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʟʥʘʥʠʷ [16, ʉ. 89]; 

¶  

ʊʘʙʣʠʮʘ 1. 

ʇʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʛʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ, ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʤʘʛʠʩʪʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʀ.ʖ. ʉʦʢʦʣʦʚʦʡ [18]  

ˉ 

ʧ/ʧ 

ʇʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʛʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ, ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ, 

ʤʘʛʠʩʪʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʧʝʜʘʛʦʛʦʚ  

1. ʛʫʤʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ-ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝʢʘ, ʠʤʝʷ ʚʚʠʜʫ, ʯʪʦ ʢʘʞʜʦʤʫ ʜʘʥ ʧʦʪʝʥ-

ʮʠʘʣ ʤʳʩʣʠʪʝʣʷ ʠ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ), ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ 

2. ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʛʣʘʩʥʦ ʩʢʣʦʥʥʦʩʪʷʤ ʣʠʯʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 

3. ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

4. ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʨʫʧʧʘʭ-ʜʠʘʜʘʭ, ʤʘʣʳʭ ʛʨʫʧʧʘʭ  

5. ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ, ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

6. ʨʝʘʣʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʦʙʫʯʝʥʠʷ 

7. ʧʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ, ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ  
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ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ, 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ ʣʠʯʥʦʩʪʠ ï ʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦ-

ʥʘʤ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ, ʤʠʨʦʟʜʘʥʠʷ; ʛʘʨʤʦʥʠʠ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ; ʛʘʨʤʦʥʠʠ ʪʝʣʝʩʥʦʡ, ʜʫʰʝʚ-

ʥʦʡ ʠ ʜʫʭʦʚʥʦʡ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ; ʧʦʠʩʢʦʚʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ; ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ (ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘ-

ʮʠʠ); ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ; ʩʘʤʦʠʥ-

ʜʝʬʠʢʘʮʠʠ ï ʙʳʪʴ ʩʘʤʠʤ ʩʦʙʦʡ ʥʝʚʟʠʨʘʷ ʥʘ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤ 

[19, ʩ.113].  

ʇʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ [20] 

ʎʝʣïɹʦʙʫʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʝʥʟʠʪʠʚʥʳʭ ʧʝʨʠʦ-

ʜʦʚ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠ-

ʪʠʠ ʬʫʥʢʮʠʡ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʩʠʭʠʯʝʩʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚïʚʦʩʧʨʠʷ-

ʪʠʷ, ʚʥʠʤʘʥʠʷ ʧʘʤʷʪʠ, ʤʳʰʣʝʥʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ, 

ʨʝʯʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʚʠʚʘ-

ʶʪʩʷ ʨʘʟʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʣʘʥʪʳ, ʣʠʯʥʦʩʪʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʚ ʮʝʣʦʤ. 

ʇʨʠʥʮʠʧʳ ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʟʥʘʯʝʥʠʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

1)  ʦʙʫʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʝʥʟʠʪʠʚʥʳʭ ʧʝʨʠʦ-

ʜʦʚ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʝʥʟʠʪʠʚʥʳʤ ʧʝ-

ʨʠʦʜʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʦʙʨʘʞʝʥʠʷ, ʬʘʥʪʘʟʠʠ ʷʚʣʷ-

ʝʪʩʷ ʚʦʟʨʘʩʪ 5 ï 7 ʣʝʪ; ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 10 ï 

13 ʣʝʪ; ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ 18 ï 20 ʣʝʪ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʘʢʪʠʚʥʫʶ, ʘ ʥʝ ʧʘʩʩʠʚʥʫʶ ʧʦʟʠʮʠʶ ʫʯʘʱʠʭʩʷ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫ-

ʜʝʥʪʦʚ [21].  

2)  ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʬʫʥʢʮʠʡ ʧʨʘʚʦʛʦ 

ʠ ʣʝʚʦʛʦ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʱʠʭʩʷ ï 

ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-

ʮʝʩʩʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʚʦʜʘ ʫʯʝʙʥʦʡ 

ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʜʥʦʛʦ ʠʟ 3-ʭ ʷʟʳʢʦʚ ʧʦʟʥʘ-

ʥʠʷ (ʯʫʚʩʪʚʝʥʥʦ-ʩʝʥʩʦʨʥʳʡ, ʧʨʝʜʩʪʘʚʣʝʥʯʝʩʢʠʡ 

ʠʣʠ ʦʙʨʘʟʥʳʡ, ʨʝʯʝʤʳʩʣʠʪʝʣʴʥʳʡ) ʥʘ ʜʚʘ ʜʨʫʛʠʭ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʜʦʰʢʦʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʘ ʚ ʩʨʝʜʥʠʭ ʠ 

ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʷʟʳʢʘ ʦʙʨʘʟʦʚ ʥʘ ʷʟʳʢ ʟʥʘʢʦʚ, ʩʠʤʚʦʣʦʚ ʠ ʥʘʦʙʦʨʦʪ, 

ʨʝʘʣʠʟʫʶʱʠʡʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʛʝʦʤʝʪʨʠʠ, 

ʩʪʝʨʝʦʤʝʪʨʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʬʫʥʢʮʠʡ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ 

ʨʘʟʚʠʪʠʶ ʧʦʪʝʥʮʠʘʣʘ ʤʳʩʣʠʪʝʣʷ ʠ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯ-

ʥʦʩʪʠ ʫʯʘʱʠʭʩʷ [16, ʉ. 88 ];  

3)  ʦʙʫʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦʛʥʠʪʠʚʥʳʭïʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʩʪʠʣʝʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʴïʨʝʬʣʝʢʩʠʚʥʦʩʪʴ; ʘʥʘʣʠʪʠʯʥʦʩʪʴï

ʩʠʥʪʝʪʠʯʥʦʩʪʴ; ʚʳʩʦʢʘʷïʥʠʟʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ; 

ʚʳʩʦʢʘʷïʥʠʟʢʘʷ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ; ʧʦʣʝʟʘʚʠʩʠ-

ʤʦʩʪʴïʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ; ʢʦʥʢʨʝʪʥʦʩʪʴïʘʙ-

ʩʪʨʘʢʪʥʦʩʪʴ, ʜʨ.), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʘʢ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦʣʶʩʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡ, ʪʘʢ 

ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘïʜʦʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʤʝʥʴʰʠʭ ʚʨʝ-

ʤʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ ʫʯʘʱʠʭʩʷ [15, ʉ. 

120 ï 123]; 

4)  ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʠʭ ʩʢʣʦʥʥʦʩʪʷʤʠ ʢ ʧʨʝʜʤʝʪʥʦʡ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʥʦʡ, ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʜʨ. ʩʧʦʩʦʙʥʦʩʪʝʡ 

5)  ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʡ, ʜʨ. ʠʥʬʦʨʤʘʮʠʠ 

ʢʘʢ ʚ ʟʥʘʢʦʚʦʡ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʙʦʙʱʝʥ-

ʥʦʡ ʬʦʨʤʝ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʠʭ, 

ʩʪʨʫʢʪʫʨ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ (ʉʃʉ) ʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʦ ʜʝʜʫʢʪʠʚʥʦʤʫ ʧʨʠʥʮʠʧʫïʦʪ ʦʙʱʝʛʦ ʢ 

ʯʘʩʪʥʦʤʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʠ-

ʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʫʯʘʱʠʤʠʩʷ ʩ ʨʘʟʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘʢʪʠʚʠʟʘʮʠʶ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚ ʮʝʣʦʤ [16], 

6)  ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ï1) ʥʘʛʣʷʜʥʦ-

ʩʪʠ, 2) ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʦʩʠʣʴʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʠ 

ʦʙʫʯʝʥʠʷ ʩ ʞʠʟʥʴʶ (3). ʀʭ ʨʝʘʣʠʟʘʮʠʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ (1) ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

(2), ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ (3).  

ʂʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʝ ʠ ʦʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ [20], ʥʘʧʨʘʚʣʝʥʥʦʝ, ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʩʦʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʨʘʟ-

ʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʪʚʦʨ-

ʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘʢʪʫʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, 

ʰʢʦʣʴʥʠʢʦʚ, ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʠʩʪʝʤʘʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ;  

ʎʝʣʴ ï ʦʩʚʦʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴ-

ʥʠʢʘʤʠ, ʩʪʫʜʝʥʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ, ʠʩʢʫʩʩʪʚʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʵʪʦʡ ʦʩ-

ʥʦʚʝ ʣʠʯʥʦʩʪʠ (ʝʝ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʩʦʟʥʘʥʠʷ, ʠʥʪʝʣ-

ʣʝʢʪʘ, ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʮʝʣʦʤ, ʢʦʤʧʝʪʝʥ-

ʮʠʡ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ) ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʚ ʩʠ-

ʩʪʝʤʘʭ ʦʙʱʝʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʦʩʣʝʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʠʥʮʠʧʳ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʟʥʘʯʝʥʠʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦ-

ʚʘʥʠʷ  

1) ʩʘʤʦʧʦʟʥʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʣʠʯʥʦʩʪʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ 

ʜʨ. ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ, ʩʘʤʦʨʘʟʚʠʪʠʷ, 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣ ʠ ʩʠʩʪʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [16, ʉ. 142-153];  

2) ʨʝʘʣʠʟʘʮʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʦʙʫʯʝʥʠʷ (ʦʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʥʮʠʧʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʨʫʜʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ 

ʧʩʠʭʠʯʝʩʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪ. ʯ., ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʱʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʥʦʛʦ, ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʜʝʜʫʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʩ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʝʜʫʢʪʠʚʥʦʛʦ, ʧʨʦ-

ʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʟʥʘ-

ʥʠʷ), ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʠ ʜʨ. ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ [16, ʉ. 89]; 

3) ʦʙʦʙʱʝʥʠʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʫʯʝʙʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʧʝʜʘʛʦʛʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʝ ʚ ʚʠʜʝ 

ʉʃʉ ʠ, ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʚʦʩʧʨʠʷʪʠʷ ʫʯʘʱʠʤʠʩʷ, 
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ʦʙʣʘʜʘʪʝʣʷʤʠ ʨʘʟʥʳʭ ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘʢ-

ʪʠʚʠʟʘʮʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ [16, ʉ.132]. 

4) ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝ-
ʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦ-

ʚʴʷ ʫʯʘʱʠʭʩʷ ʠ ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʟʜʦʨʦʚʴʷ, ʝʩʣʠ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʰʢʦʣʴʥʠʢʦʚ, 

ʩʪʫʜʝʥʪʦʚ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʩʦʟʥʘʥʠʷ, ʠʭ ʘʢʪʠʚʥʫʶ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ [16, ʉ. 

106]; 

5)  ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ï ʥʘʫʯʥʦʩʪʠ 

(1), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ (2), ʩʦʟʥʘ-

ʪʝʣʴʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (3), ʩʚʷʟʠ ʦʙʫ-

ʯʝʥʠʷ ʩ ʞʠʟʥʴʶ (4), ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ï ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫʯʘ-

ʱʠʭʩʷ (1) ʠ ʩʠʩʪʝʤʥʦʛʦ ʟʥʘʥʠʷ (2), ʨʘʟʚʠʪʠʶ 

ʩʦʟʥʘʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ (3), ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʥʘ ʨʝʰʝʥʠʝ ʟʥʘʯʠʤʳʭ ʚ ʞʠʟʥʠ ʣʠʯʥʦʩʪʠ ʧʨʦ-

ʙʣʝʤ (4).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʠ ʘʩʧʠʨʘʥ-

ʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʘʞʝ ʯʘʩʪʠʯʥʘʷ ʨʝʘʣʠʟʘ-

ʮʠʷ ʧʨʠʥʮʠʧʦʚ ʧʨʠʨʦʜʦ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʚ ʰʢʦʣʝ [1,4,11,14,15,22,24] ʠ 

ʚʫʟʝ [3,22,24,]; ʛʫʤʘʥʠʪʘʨʥʳʭ [7,8,11,12,13,18], ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ [2,12], ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠ-

ʧʣʠʥ [9,15,16,17,25], ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 

[1,4,11,15],ʩʪʫʜʝʥʪʦʚ 7,8.9,10,12,16,17,22,23,25], 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝ-

ʣʦʤ. ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʣʦʛʠʯʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦ-

ʨʦʚʴʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʧʦʩʣʝʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʠ. 
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Abstract 
The article considers a classical model of photon propagation in space. Based on this model it is possible to 

estimate the current and the voltage corresponding to a single photon of any wavelength, but it impassible yet to 

understand a real structure of photons or space. We can predict only that there are movements of couples of charges 

associated with a photon 
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Introduction  
As we know, a photon is one of the basic particles 

in quantum mechanics and relativistic physics. But it 

still does not have an acceptable explanation for a num-

ber of its inherent properties, or a single model, or cor-

rect ideas about its structure. In this article weôll try to 

propose a next approach for the calculations of some 

photonôs parameters.  

Let's begin from a number of contradictions and 

paradoxes, which really exist, but do not attract enough 

attention. In quantum in mechanics, the energy E of the 

photon e is equal to the energy of a strictly monochro-

matic wave with a frequency ɤ:  

E = ᴐ ɤ    (1)  

where ᴐ is the Planck constant.  

It follows from the relation (1) that a photon is an 

infinite wave in space and time, but that contradicts to 

the Heisenberg's uncertainty principle and to the exper-

imental fact that photons always have a finite life time.  

The next problem arises with the waveôs nature of 

a photon, like an electromagnetic wave (a solution of 

Maxwell's equations). Hence for a standing electro-

magnetic wave there are moments in times when due to 

the electro-magnetic nature both electric and magnetic 

fields are simultaneously equal to zero. Therein the vol-

ume density of the wave energy is also zero, so the pho-

ton energy at these moments disappears, and after some 

time suddenly appears out from nowhere!  

And there are not all known paradoxes for the pho-

tons.  

 

Photon  

We know many different ways for description of 

the photon motion in space today. For example, in radio 

engineering it is possible to consider the movement of 

electromagnetic waves movement in the cable, as the 

process of recharging of a system of inductances and 

capacitors distributed in space, as it shown on Fig. 1.  

 

 
Fig.1. Scheme for electromagnetic wave propagation through the cable 

 

Using this approach as a model for the motion of 

a photon in space, it is sufficient to assume that the 

physical space has similar parameters, namely: distrib-

uted inductance L  and capacitance C. That means that 

the physical space is not "empty"!  

By the way, this assumption removes the paradox 

with the disappearance of the energy in standing elec-

tromagnetic wave, because the disappeared energy is 

transferred to the space and then again comes back from 

it.  

This concept of space as some physical environ-

ment ("ether") has been proposed since ancient times, 

but only since R. Descartes [1] the concept of ether is 

considered as a scientific hypothesis and it has some 

background. Modern ideas about the properties of 

physical space have changed greatly [2].  

In this work, we will pay attention to the process 

of photon propagation only and try to estimate (calcu-

late) some macroscopic parameters of the photons. For 

presented on Fig.1 circuit we can record the wave re-

sistance Z of the ñcableò (space), and remember that the 

oscillation period T for this system is: 
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Z =     (2) 

T = 2ˊ    (3) 

And here we have the first surprise: the concept of 

the wave resistance of vacuum there is not exists in 

some systems of physical units. If in SI system this re-

sistance is approximately equal to 376.730 Ohms [3], 

in the CGS system a similar expression (with the di-

mension of resistance) is absent at all! 

Of course, it is absurd that the concept of a specific 

physical quantity (wave resistance) depends on select-

ing the system of units!  

But let us continue. Next, we can write that the en-

ergy of the wave running along the cable is a serial tran-

sition of energy stored from the inductance L to the en-

ergy of the capacitor C and so on. The one step for 

transformation was described as:  

E = C  = L*I 22/2 = ᴐɤ  (4)  

where in addition to the previous notation of sym-

bols, U is the capacitorôs voltage, I ï is the current in 

inductance, q is the charge, ʌ - is magnetic flux (ʌ = 

LI) and T ï the period of oscillations. 

Taking into account the quantization of the mag-

netic flux ʌ: 

ʌ = h/2e   (5) 

where h is the Planck constant (2ˊ ᴐ) and e is the 

charge of electron.  

Also it it is easy to draw a conclusion, that: 

L =    (6) 

C =   (7) 

where ɚ ï is a wavelength and V ï is a speed of 

light.  

Let us suppose that q=e and well obtain a complete 

match of the formulas (1), (4),(5).  

It may be assumed that the photon carries a con-

nected couple of charges in space (dipole) and this 

movement generates magnetic and electric fields. Such 

idea we have known before [4], but this is again only 

some iteration that cannot explain all properties of pho-

tons. For example, in such model we cannot explain dif-

fraction on several slots or the influence of an observer 

on the result of an experiment (next paradox). 

In addition, it can not be argued that q=e, and the 

change in the value of the dipole charge corresponds to 

renormalization of a number of coefficients and the 

value of the flux quantum, which is still experimental 

tested only in a superconductor. So, the question of the 

magnitude of the charge q remains open yet and only 

an estimate was given here. 

We can draw a conclusion, that with a high prob-

ability, that a dipole (or quadrupole) moves in space, 

because the photon is not deflected in an electric field. 

Possible replacement of the electron charge to the 

charges of quark [2], will lead to a slight change in the 

numerical coefficients in the above formulas. 

Let us carry out numerical estimates for the mag-

nitude of currents and voltages in space, associated 

with the motion of a photon with a wavelength near 600 

nm.  

So, period T = ɚ/V ~ 2*10-15s, current I = e/T ~ 10-

4A, U ~ IZ ~ 37*10-3 V  

 

Conclusion  

In addition, within the framework of the proposed 

model, it is possible to assume that the stimulated emis-

sion is a process of summering of magnetic fluxes sev-

eral photons etc.  

Of course, a very rough photonôs model was pro-

posed, but it has the right to exist, but it cannot explain 

the diffraction of a single photon on several slots, the 

phenomenon of entangled photons, etc. But we need to 

start with something é 
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ɸʥʦʪʘʮʽʷ  

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʦʩʚʽʜ ʢʨʘʾʥ ʨʦʟʚʠʥʝʥʦʾ ʜʝʤʦʢʨʘʪʽʾ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʉʐɸ ʚ ʽʥʩʪʠʪʫʘʣʽʟʘʮʽʾ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʘʥʘʣʽʟʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʠʭ ʢʨʘʾʥ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʩʴ-

ʢʦʛʦ ʩʝʢʪʦʨʫ, ʟʦʢʨʝʤʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʻʩʪʨʘʮʽʾ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙôʻʜʥʘʥʴ ʫ ʉʐɸ, ʩʦʮʽʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ 

ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʦʩʦʙʣʠʚʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʾ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʫ ʅʽʤʝʯʯʠʥʽ, ʧʦʰʠʨʝʥʥʷ ʘʥʪʠʽʤʤʽʛʨʘʥʪʩʴʢʠʭ 

ʨʫʭʽʚ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ. ɸʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢʘʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʽʥʩʪʠʪʫʮʽʦʥʘʣʴ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʽʡ ɭʚʨʦʧʠ. 

Abstract 

The article examines the experience of the developed democracies in Western Europe and the United States 

in institutionalizing the civil activity of the population, analyzes the typical features of the development of public 

sector in these countries, in particular the features of the registration of civic associations in the United States, of 

social entrepreneurship in the UK, features of self-organization of civil society in Germany, growth of anti-immi-

grant movements in European countries. The focus is on the successful practices of organizational and institutional 

development of civil societies in countries of Central and Eastern Europe. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʦʤʘʜʷʥʩʴʢʘ ʘʢʪʠʚʥʽʩʪʴ, ʥʝʫʨʷʜʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʽʥʩʪʠʪʫʘʣʽʟʘʮʽʷ, ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʦʟ-

ʚʠʪʦʢ. 

Keywords: civic engagement, non-government organizations, institutionalization, institutional development. 

 

ʗʢʱʦ ʚʚʘʞʘʪʠ ʛʨʦʤʘʜʷʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʥʝʦʙ-

ʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʪʘ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʜʝʤʦʢʨʘ-

ʪʽʾ, ʪʦ ʩʘʤʝ ʜʦʩʚʽʜ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʘʢʪʠʚʥʦ-

ʩʪʽ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚʘʭ ʪʘ ʉʐɸ ʤʘʻ ʧʦʩʣʫʛʫ-

ʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚ, 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʧʨʘʢʪʠʢ ʚʟʘʻʤʦʜʽʾ ʟ ʜʝʨʞʘʚʥʠʤʠ ʦʨ-

ʛʘʥʘʤʠ, ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʩʧʨʦ-

ʤʦʞʥʦʩʪʽ ʥʝʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ, ʬʦʨʤ ʛʨʦʤʘʜʷʥʩʴ-

ʢʦʾ ʫʯʘʩʪʽ ʪʘ ʟʤʽʮʥʝʥʥʷ ʜʝʤʦʢʨʘʪʽʾ ʫ ʩʫʩʧʽʣʴʩʪʚʘʭ 

ʧʝʨʝʭʽʜʥʦʛʦ ʪʠʧʫ. ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ 

ʻ ʜʦʩʚʽʜ ʧʦʩʪʩʦʮʽʘʣʽʩʪʠʯʥʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʫ ʨʦʟʙʫ-

ʜʦʚʽ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʽ ʤʘʣʠ ʩʭʦʞʽ 

ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʦʜ-

ʥʘʢ ʟʤʦʛʣʠ ʰʚʠʜʰʝ ʟʘʜʽʷʪʠ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʴʥʽ ʤʦʞ-

ʣʠʚʦʩʪʽ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ. ʅʘ ʜʫʤʢʫ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ɸ. ʂʫʜʨʷʯʝʥʢʘ, ʩʘʤʝ ʧʝ-

ʨʽʦʜ ʧʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʩʪʘʚ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʜʣʷ ʫʪʚʝʨʜʞʝʥʥʷ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ ʘʢʪʠ-

ʚʽʟʘʮʽʾ ʛʨʦʤʘʜʩʴʢʠʭ ʨʫʭʽʚ ʫ ɭʚʨʦʧʽ. ʉʝʨʝʜ ʢʣʶʯʦ-

ʚʠʭ ʜʦʩʷʛʥʝʥʴ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʫʯʝʥʠʡ ʚʠʦʢʨʝʤʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʩʦʙʠʩʪʦʾ ʩʚʦʙʦʜʠ ʛʨʦʤʘʜʷʥ, ʩʚʦ-

ʙʦʜʠ ʜʫʤʢʠ, ʨʽʚʥʽʩʪʴ ʛʨʦʤʘʜʷʥ ʧʝʨʝʜ ʟʘʢʦʥʦʤ, ʽʜʝʦ-

ʣʦʛʽʯʥʠʡ ʧʣʶʨʘʣʽʟʤ [1, ʩ. 66]. 

ʋ ʜʝʨʞʘʚʘʭ ʨʦʟʚʠʥʝʥʦʾ ʜʝʤʦʢʨʘʪʽʾ ʽʥʩʪʠʪʫʪʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʪʫʧʘʶʪʴ 
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ʧʦʚʥʦʧʨʘʚʥʠʤ ʫʯʘʩʥʠʢʦʤ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ 

ʞʠʪʪʷ ʢʨʘʾʥʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʩʪʝʞʠʤʦ ʬʦʨ-

ʤʫʚʘʥʥʷ ʰʠʨʦʢʦʾ ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʤʝ-

ʨʠʢʘʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʫ ʟʘʭʠʩʪʽ ʧʨʘʚ ʣʶʜʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʽʥ-

ʪʝʨʝʩʽʚ ʛʨʦʤʘʜʷʥ ʉʐɸ. ʇʨʦʡʰʦʚʰʠ ʰʣʷʭ ʚʽʜ çʧʦ-

ʩʝʨʝʜʥʠʮʴʢʦʛʦ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè ʫ ʧʝʨ-

ʰʽʡ ʧʦʣʦʚʠʥʽ XIX  ʩʪ. ʯʝʨʝʟ ʧʝʨʽʦʜ çʜʝʤʦʢʨʘʪʠʯʥʦʛʦ 

ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè ʫ ʧʝʨʰʽʡ ʯʚʝʨʪʽ ʪʘ ʚ 

60-70-ʭ ʨʨ. XX ʩʪ., ʩʴʦʛʦʜʥʽ ʛʨʦʤʘʜʷʥʩʴʢʝ ʩʫʩʧʽʣʴ-

ʩʪʚʦ ʫ ʉʐɸ ʧʝʨʝʙʫʚʘʻ ʥʘ ʩʪʘʜʽʾ çʚʠʙʦʨʯʦʛʦ ʩʫʩʧʽ-

ʣʴʩʪʚʘè ʪʘ ʫʪʚʝʨʜʞʝʥʥʷ ʧʦʩʪʤʦʜʝʨʥʦʛʦ ʛʨʦʤʘʜʷʥ-

ʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [2, ʩ. 158]. ʇʦʢʘʟʦʚʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʨʦʤʘʜʷʥ ʉʐɸ 

ʦʛʣʷʜ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʪʫʪ ʜʽʶʪʴ, 

ʟʜʽʡʩʥʝʥʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʩʦʮʽʦʣʦʛʦʤ ʊʝʜʦʶ 

ʉʢʦʢʧʦʣ. ɼʦʩʣʽʜʥʠʮʷ ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʜʫʤʢʠ, ʱʦ ʥʘ-

ʚʽʪʴ ʜʦ ʧʦʯʘʪʢʫ ʤʘʩʦʚʦʾ ʫʯʘʩʪʽ ʥʘʩʝʣʝʥʥʷ ʉʐɸ ʚ ʜʽ-

ʷʣʴʥʦʩʪʽ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʘʩʦʮʽʘʮʽʡ ʫ XIX  ʩʪ. ʙʘʛʘʪʦ 

ʜʦʙʨʦʚʽʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ ʤʘʣʠ ʤʝʨʝʞʫ, ʱʦ ʦʭʦʧʣʶ-

ʚʘʣʘ 48-50 ʰʪʘʪʽʚ, ʯʦʤʫ ʩʧʨʠʷʣʘ ʧʦʣʽʪʠʢʘ ʘʤʝʨʠ-

ʢʘʥʩʴʢʦʛʦ ʫʨʷʜʫ, ʷʢʠʡ ʥʝ ʣʠʰʝ ʥʝ ʧʝʨʝʰʢʦʜʞʘʚ ʾʭ-

ʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ ʡ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʽʜʪʨʠʤʫʚʘʚ 

ʮʶ ʜʽʷʣʴʥʽʩʪʴ [3, ʩ. 468].  

ʉʣʽʜ ʜʦʜʘʪʠ, ʱʦ ʟ ʧʦʟʠʮʽʾ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʦ-

ʣʽʪʦʣʦʛʘ ʄʝʨʠʣʽʥ ɼʞʽʪʪʝʣʣ, ʫʩʧʽʰʥʽʩʪʴ ʘʤʝʨʠʢʘʥ-

ʩʴʢʦʾ ʜʝʤʦʢʨʘʪʽʾ ʙʫʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦ-

ʰʠʨʝʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʥʝʫʨʷʜʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ (ʜʘʣʽ 

ï ʅʋʆ) ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʚ ʛʨʦʤʘʜʘʭ. ʊʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʤʽʩʮʝʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʘ 

ʯʣʝʥʩʪʚʦ ʚ ʮʠʭ ʛʨʫʧʘʭ, ʫʯʘʩʪʴ ʫ ʤʽʩʮʝʚʦʤʫ ʫʧʨʘʚ-

ʣʽʥʥʽ ʪʘ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʷʣʠ ʷʢʦʤʦʛʘ ʰʠ-

ʨʰʦʤʫ ʟʘʣʫʯʝʥʥʶ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʤʽ-

ʩʮʝʚʠʤʠ ʩʧʨʘʚʘʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʧʽʣʴʥʦʾ ʽʜʝʥʪʠ-

ʯʥʦʩʪʽ [4, c. 6].  

ɿʘʛʘʣʦʤ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʛʨʦʤʘʜʷʥʩʴʢʘ ʘʢʪʠʚ-

ʥʽʩʪʴ ʘʤʝʨʠʢʘʥʮʽʚ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʝ-

ʨʝʚʘʞʥʦ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʷʢ ʚʠʙʦʨʯʠʡ ʧʨʦʮʝʩ, ʟʘ-

ʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʭʦʨʦʥʘ ʟʜʦ-

ʨʦʚôʷ, ʩʧʨʠʷʥʥʷ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʪʘ ʽʥʰʠʭ. 

ʗʢ ʧʠʰʝ ʊ. ʉʢʦʢʧʦʣ, ʬʦʨʤʫʚʘʥʥʶ ʰʠʨʦʢʦʾ ʤʝ-

ʨʝʞʽ ʅʋʆ ʚ ʉʐɸ, ʷʢʘ ʥʘʨʘʭʦʚʫʻ ʧʨʠʙʣʠʟʥʦ 1,5 

ʤʣʥ. ʦʨʛʘʥʽʟʘʮʽʡ, ʩʧʨʠʷʣʦ ʣʽʙʝʨʘʣʴʥʝ ʘʤʝʨʠʢʘʥʩʴʢʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʦʱʝʥʫ ʧʨʦʮʝ-

ʜʫʨʫ ʾʭʥʴʦʾ ʨʝʻʩʪʨʘʮʽʾ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʟ 50 ʰʪʘʪʽʚ; ʟʚʽ-

ʣʴʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʢʘʪʝʛʦʨʽʡ ʅʋʆ ʚʽʜ ʧʦʜʘʪʢʽʚ ʥʘ ʨʽ-

ʚʥʽ ʦʢʨʝʤʠʭ ʰʪʘʪʽʚ ʪʘ ʬʝʜʝʨʘʣʴʥʠʭ ʧʦʜʘʪʢʽʚ; ʩʚʦ-

ʙʦʜʫ ʚʠʩʣʦʚʣʝʥʥʷ ʧʦʛʣʷʜʽʚ ʪʘ ʩʚʦʙʦʜʫ ʟʽʙʨʘʥʴ; 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʦʟʝʤʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ [3; 

5].  

ʋ ʟʚôʷʟʢʫ ʟ ʽʥʽʮʽʶʚʘʥʥʷʤ ʚ ʋʢʨʘʾʥʽ ʯʘʩʪʠʥʦʶ 

ʧʨʘʚʣʷʯʦʛʦ ʢʣʘʩʫ ʧʨʠʡʥʷʪʪʷ ʟʘʢʦʥʦʧʨʦʝʢʪʫ ʧʨʦ ʨʝ-

ʻʩʪʨʘʮʽʶ ʘʛʝʥʪʽʚ ʚʧʣʠʚʫ ʢʨʘʾʥʠïʘʛʨʝʩʦʨʘ ʈʦʩʽʾ, 

ʷʢʠʤʠ ʻ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʅʋʆ, ʜʦʮʽ-

ʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʅʋʆ ʫ 

ʉʐɸ, ʜʝ 1938 ʨʦʢʫ ʙʫʚ ʫʭʚʘʣʝʥʠʡ ɸʢʪ ʨʝʻʩʪʨʘʮʽʾ 

ʽʥʦʟʝʤʥʠʭ ʘʛʝʥʪʽʚ (Foreign Agents Registration Act 

(FARA) (ʜʘʣʽ ï ɸʢʪ). ɿʽ ʟʤʽʥʦʶ ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ 

ʚ ʩʚʽʪʽ ʧʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ 1966 ʨʦʢʫ ʟʘ-

ʚʜʘʥʥʷ ɸʢʪʫ ʙʫʣʠ ʜʝʱʦ ʧʝʨʝʛʣʷʥʫʪʽ ʟʘʜʣʷ ʪʦʛʦ, ʱʦʙ 

çʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʟʘʭʠʩʪʽ ʮʽʣʽʩʥʦʩʪʽ ʧʨʦʮʝʩʫ ʧʨʠʡ-

ʥʷʪʪʷ ʫʨʷʜʦʚʠʭ ʨʽʰʝʥʴè ʪʘ ʚʠʷʚʣʝʥʥʽ çʜʞʝʨʝʣ ʧʦʣʽ-

ʪʠʯʥʦʾ ʧʨʦʧʘʛʘʥʜʠè [6, c. 2]. ʎʠʤ ʜʦʢʫʤʝʥʪʦʤ ʧʝ-

ʨʝʜʙʘʯʝʥʘ ʦʙʦʚôʷʟʢʦʚʘ ʨʝʻʩʪʨʘʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʽʥʦ-

ʟʝʤʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʫ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʉʐɸ. 

ʂʨʽʤ ʪʦʛʦ ʦʩʦʙʠ, ʷʢʽ ʜʽʶʪʴ ʷʢ çʽʥʦʟʝʤʥʽ ʘʛʝʥʪʠè, ʟʦ-

ʙʦʚôʷʟʘʥʽ ʧʝʨʽʦʜʠʯʥʦ ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʚôʷʟʢʠ ʟ ʽʥʦʟʝʤʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ, ʘ ʪʘʢʦʞ ʟʚʽʪʫ-

ʚʘʪʠ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʬʽʥʘʥʩʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ ʟ-ʟʘ 

ʢʦʨʜʦʥʫ. ʇʽʜ ʽʥʦʟʝʤʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʨʦʟʫʤʽʶʪʴʩʷ 

ʫʨʷʜʠ, ʧʦʣʽʪʠʯʥʽ ʧʘʨʪʽʾ, ʦʩʦʙʠ ʯʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʧʝ-

ʨʝʙʫʚʘʶʪʴ ʧʦʟʘ ʤʝʞʘʤʠ ʉʐɸ ʪʘ ʙʫʜʴ-ʷʢʽ ʩʫʙôʻʢʪʠ 

(ɿʄɯ, ʛʨʦʤʘʜʩʴʢʽ ʦʙôʻʜʥʘʥʥʷ ʪʘ ʽʥʰʽ), ʷʢʽ ʙʫʣʠ ʫʪʚʦ-

ʨʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽʥʰʠʭ ʜʝʨʞʘʚ. 

çɯʥʦʟʝʤʥʠʤ ʘʛʝʥʪʦʤè ʚʚʘʞʘʻʪʴʩʷ çʙʫʜʴ-ʷʢʘ ʦʩʦʙʘ, 

ʷʢʘ ʜʽʻ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʷʢ ʘʛʝʥʪ, ʧʨʝʜʩʪʘʚʥʠʢ, 

ʧʨʘʮʽʚʥʠʢ ʘʙʦ ʩʣʫʞʙʦʚʝʮʴ, ʘʙʦ ʙʫʜʴ-ʷʢʘ ʦʩʦʙʘ, ʱʦ 

ʜʽʻ ʚ ʷʢʠʡʩʴ ʽʥʰʠʡ ʩʧʦʩʽʙ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʘʙʦ ʧʽʜ ʢʝ-

ʨʽʚʥʠʮʪʚʦʤ ʪʘ ʢʦʥʪʨʦʣʝʤ ʽʥʦʟʝʤʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ʘʙʦ 

ʦʩʦʙʠ, ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʾ ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝ-

ʜʢʦʚʘʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʩʧʨʷʤʦʚʫʻʪʴʩʷ, ʬʽʥʘʥʩʫ-

ʻʪʴʩʷ ʘʙʦ ʩʫʙʩʠʜʫʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʘʙʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʽʥʦʟʝʤʥʠʤ ʢʝʨʽʚʥʠʢʦʤè ʽ, ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʟʘʡʤʘʻʪʴʩʷ 

ʧʦʣʽʪʠʯʥʦʶ ʘʙʦ ʢʚʘʟʽʧʦʣʽʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ [5]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʠ ʘʫʜʠʪʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʄʽʥʽʩʪʝʨʩ-

ʪʚʦʤ ʶʩʪʠʮʽʾ ʉʐɸ 2016 ʨʦʢʫ, ʟ 1966 ʨ. ʜʦ 2015 ʨ. 

ʟʘ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ɸʢʪʫ ʙʫʣʦ ʧʦʨʫʰʝʥʦ ʣʠʰʝ 7 

ʢʨʠʤʽʥʘʣʴʥʠʭ ʩʧʨʘʚ ʽ ʣʠʰʝ ʟʘ ʦʜʥʽʻʶ ʙʫʚ ʦʛʦʣʦʰʝ-

ʥʠʡ ʦʙʚʠʥʫʚʘʣʴʥʠʡ ʚʠʨʦʢ [6, c. 8]. ʈʦʟʩʣʽʜʫʚʘʥʥʷ 

ʽʤʦʚʽʨʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʫ ʧʨʝʟʠ-

ʜʝʥʪʩʴʢʽ ʚʠʙʦʨʠ ʚ ʉʐɸ 2016 ʨʦʢʫ ʧʨʠʟʚʝʣʦ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʞʦʨʩʪʢʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʫʤʦʚ ɸʢʪʫ [7, ʩ. 1].  

ʇʨʠʡʥʷʪʪʷ ʚ ʋʢʨʘʾʥʽ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʟʘʢʦʥʦ-

ʧʨʦʝʢʪʫ, ʷʢ ʪʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʜʦʩ-

ʚʽʜʫ ʨʝʻʩʪʨʘʮʽʾ ʽʥʦʟʝʤʥʠʭ ʘʛʝʥʪʽʚ, ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦ-

ʢʦʻʥʥʷ ʩʝʨʝʜ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ ʝʢʩʧʝʨʪʽʚ. 

ʊʘʢ, ʥʘ ʜʫʤʢʫ ʜʠʨʝʢʪʦʨʘ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘ-

ʮʽʾ Freedom House ʚ ʋʢʨʘʾʥʽ ʄʝʪʴʶ ʐʘʬʬʘ, çʫ ʪʘ-

ʢʠʭ ʢʨʘʾʥʘʭ, ʷʢ ʋʢʨʘʾʥʘ, ʜʝ ʩʫʜʦʚʘ ʩʠʩʪʝʤʘ ʧʝʨʝʙʫ-

ʚʘʻ ʚ ʧʨʦʮʝʩʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʩʥʫʻ ʙʦʣʶʯʝ ʧʠ-

ʪʘʥʥʷ ʢʦʨʫʧʮʽʾ ʚ ʧʨʘʚʦʦʭʦʨʦʥʥʽʡ ʩʠʩʪʝʤʽ, ʪʘʢʠʡ 

ʟʘʢʦʥ ʻ ʟʘʛʨʦʟʦʶ. ʇʦ ʩʫʪʽ, ʙʫʜʴ-ʷʢʘ ʣʶʜʠʥʘ ʤʦʞʝ 

ʟʘʩʪʦʩʫʚʘʪʠ ʡʦʛʦ ʫ ʩʚʦʾʭ ʽʥʪʝʨʝʩʘʭ ʧʨʦʪʠ ʢʨʠʪʠʢʽʚ 

ʘʙʦ ʣʶʜʝʡ, ʷʢʽ ʚʠʩʣʦʚʣʶʶʪʴ ʥʝʧʦʧʫʣʷʨʥʽ ʜʫ-

ʤʢʠè[ʎʠʪ. ʟʘ: 8].  

ʇʨʦʡʰʦʚʰʠ ʪʨʠʚʘʣʠʡ ʰʣʷʭ ʩʪʘʥʦʚʣʝʥʥʷ ʜʝʤʦ-

ʢʨʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ, ʛʨʦʤʘʜʷʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚ 

ʢʨʘʾʥʘʭ ʨʦʟʚʠʥʝʥʦʾ ʜʝʤʦʢʨʘʪʽʾ, ʟʦʢʨʝʤʘ, ʚ ɿʘʭʽʜʥʽʡ 

ɭʚʨʦʧʽ ʥʠʥʽ ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʧʨʘʚʥʠʤ ʧʘʨʪʥʝʨʦʤ 

ʜʝʨʞʘʚʠ ʫ ʚʠʨʽʰʝʥʥʽ ʛʫʤʘʥʽʪʘʨʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʠʪʘʥʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫ-

ʚʘʥʥʷ ʻʜʠʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʦʩʥʦʚʽ 

ʩʧʽʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʽʜʝʾ ʤʫʣʴʪʠ-

ʢʫʣʴʪʫʨʘʣʽʟʤʫ ʷʢ ʦʙôʻʜʥʘʚʯʦʾ ʽʜʝʾ ʜʣʷ ʤʠʨʥʦʛʦ ʩʧʽ-

ʚʽʩʥʫʚʘʥʥʷ ʢʨʘʾʥ ʟ ʨʽʟʥʠʤ ʜʦʩʚʽʜʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʫʩʧʽʣʴʥʠʭ ʽʥʩʪʠʪʫʪʽʚ.  

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʯʠʤʘʣʦ ʫʯʝʥʠʭ ʩʪʚʝʨʜʞʫʶʪʴ ʧʨʦ 

ʥʘʨʦʩʪʘʥʥʷ ʢʨʠʟʦʚʠʭ ʩʫʩʧʽʣʴʥʠʭ ʷʚʠʱ, ʧʦʚôʷʟʘʥʠʭ 

ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʦʣʽʪʠʢʠ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʩʪʽ. ʆʧʦ-

ʥʝʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʦʣʽʪʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʘ 

ʣʠʰʝ ʧʦʩʠʣʶʻ ʤʽʞʝʪʥʽʯʥʫ ʥʝʜʦʚʽʨʫ ʪʘ ʥʘʨʦʩʪʘʥʥʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʚ ʩʫʩʧʽʣʴʩʪʚʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʦʩʥʦʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʦ-

ʜʥʦʯʘʩ, ʫ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʛʦ ʥʘʧʣʠʚʫ ʙʽʞʝʥʮʽʚ ʟ 




