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ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʋʉʊʆʁʏʀɺʆʉʊʔ ɹʀɿʅɽʉ-ʉʀʉʊɽʄ 

 

ɿʘʙʘʚʩʢʘʷ ɸ.ɺ., 

ʘʩʧʠʨʘʥʪ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʄʠʥʩʢ 

 

Abstract 

The author examines the problem of economic sustainability of business entities. Modern trends in the devel-

opment of business systems are presented in the article, the conditions for sustainable economic development of 

the business system were analyzed. Risk management in the system of ensuring the economic sustainability of 

entrepreneurial activity is considered. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ, ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʳ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʦ ʫʧʨʘʚʣʝʥʠʝ 

ʨʠʩʢʘʤʠ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

Keywords: risk management, economic sustainability, socio-economic development, entrepreneurship, busi-

ness systems and structures. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟ-

ʚʠʪʠʝ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʝ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ ʥʘʧʨʷʤʫʶ ʟʘ-

ʚʠʪ ʦʪ ʬʘʢʪʦʨʦʚ ʝʝ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, 

ʚʩʝʚʦʟʤʦʞʥʦʛʦ ʫʯʝʪʘ ʧʝʨʩʧʝʢʪʠʚ ʠ ʫʛʨʦʟ, ʤʥʦʞʝ-

ʩʪʚʘ ʨʠʩʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʫ-

ʨʝʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʙʫʜʫ-

ʱʝʤ, ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʜʘʧʪʘ-

ʮʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʙʠʟʥʝʩ-ʩʠ-

ʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʢ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤ ʫʩʣʦʚʠʷʤ. ɼʘʣʝʝ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ 

ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ (ʨʠʩ.1). 

 

 
ʈʠʩ.1 ʌʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ 

 

ʇʫʪʝʤ ʜʦʩʪʠʞʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʶʯʝʚʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʷ ʦʪʨʘʩʣʝʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʙʠʟʥʝʩ-

ʩʪʨʫʢʪʫʨʳ. ɺʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 
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ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ), ʤʦʞʥʦ 

ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ɹʝʣʘʨʫʩʴ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʩʠʣʝʥʠʝʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʢʘʢ ʥʘ ʚʥʝʰʥʝʤ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʤ 

ʨʳʥʢʝ. ʇʦ ʧʨʠʯʠʥʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʝʜ 

ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʩʪʘʶʪ ʧʨʦʙʣʝʤʳ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʠʩʢʘ ʠʩʪʦʯ-

ʥʠʢʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ. ʋʩʪʦʡ-

ʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʢ ʦʪʢʨʳʪʳʭ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ ʚʳʩʪʫʧʘʝʪ 

ʩʪʘʙʠʣʴʥʦʡ ʦʩʥʦʚʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʥʠʞʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʠʟʠʩʫ. ʇʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʣʦʞʥʦʝ ʠ ʩʦʩʪʘʚʥʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞ-

ʥʳʭ ʫʯʝʥʳʭ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʵʢʦʥʦʤʠʩʪʳ ʦʧʠʩʳ-

ʚʘʶʪ ʧʦʥʷʪʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʙʠʟ-

ʥʝʩ-ʩʪʨʫʢʪʫʨ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʨʦʩʪ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʣʝʥ-

ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ [1].  

ʋʩʧʝʰʥʘʷ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʘ ʩʪʨʝʤʠʪʩʷ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʚʦʝ ʨʘʟʚʠ-

ʪʠʝ, ʧʦʚʳʰʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʩʰʠʨʝʥʠʝ 

ʩʬʝʨʳ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʘʣʠʟʠʨʫʷ ʦʧʳʪ ʠ ʜʦ-

ʩʪʠʞʝʥʠʷ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠ-

ʤʘʶʱʠʭ ʩʪʘʙʠʣʴʥʫʶ ʧʦʟʠʮʠʶ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʨʳʥʢʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʝʦʙʭʦʜʠʤʳ ʙʳʩʪʨʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʥʘ 

ʨʳʥʢʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʨʦʩʪ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʬʠʥʘʥʩʦʚʘʷ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ɺʩʸ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʙʠʟʥʝʩ-ʩʠ-

ʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʝ 

ʜʚʠʞʝʥʠʝ ʚ ʙʫʜʫʱʝʤ.  

ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ ʪʨʝʙʫʶʪ 

ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʥʠ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʪʝ-

ʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦ-

ʪʦʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʥʷʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩʦʤ ʚ ʮʝʣʦʤ. ʇʨʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʩʫʙʲʝʢʪʦʚ ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʟʘʥʠ-

ʤʘʶʪ ʧʦʟʠʮʠʶ çʚʳʞʠʚʘʥʠʷè ʚʚʠʜʫ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ʇʨʘ-

ʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟ-

ʚʠʚʘʶʱʠʭʩʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʠʭ ʩʪʘʙʠʣʴʥʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ [2]. 

ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ (ʦʨʛʘʥʠʟʘʮʠʠ) ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʨ, ʨʳʯʘʛʦʚ ʠ ʩʨʝʜʩʪʚ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ ʚ ʜʦʩʪʦʚʝʨ-

ʥʦʡ ʬʦʨʤʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʅʘ ʨʠ-

ʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʠʤ ʘʣʛʦʨʠʪʤ ʤʝʭʘʥʠʟʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

 
ʈʠʩ.2 ɸʣʛʦʨʠʪʤ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʤʦ-

ʞʝʪ ʧʦʟʚʦʣʠʪʴ ʤʝʥʝʜʞʝʨʘʤ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʝʢʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʢʣʶ-

ʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ. ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ-

ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩ-

ʩʪʨʫʢʪʫʨʳ (ʧʨʦʝʢʪʘ). ʇʦʩʣʝ ʩʣʝʜʫʝʪ ʨʘʩʯʝʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʟʷʪ ʨʝʘʣʴ-

ʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʜʘʣʴʥʝʡʰʠʭ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʘʢ ʧʨʦ-

ʝʢʪʘ, ʪʘʢ ʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʙʠʟʥʝʩ-

ʩʪʨʫʢʪʫʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʪʫ-

ʧʘʝʪ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʤʝʥʝʜʞʤʝʥʪʘ. ʇʨʠ-

ʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʦʨʦʚ ʚʥʫʪʨʝʥ-

ʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʙʫ-

ʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ. ɹʝʟʫʩʣʦʚʥʦ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʷʚʣʷ-

ʝʪʩʷ ʨʠʩʢʦʚʘʥʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʧʨʦ-

ʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʈʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʚʳʷʚʣʝʥʠʷ, 

ʘʥʘʣʠʟʘ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠ-

ʙʳʣʠ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ï ʵʪʦ ʦʩ-

ʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ [3].  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ 

ʩʧʝʢʪʨʘ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʚʳʷʚ-

ʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

ð  ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ; 

ð  ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ; 

ð  ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

ʈʦʩʪ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥ ʩ:  

ð ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʣʝʙʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ 

ʩʧʨʦʩʘ;  

ð ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʢʫʨʝʥʪʦʚ; 

ð ʨʦʩʪ ʙʘʨʴʝʨʦʚ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ 

ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ, ʨʘʙʦʪ); 

ð ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ; 

ð ʠ ʧʨʦʯʠʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʘʢʪʦʨʦʚ, 

ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʨʠʩʢʠ, ʦʢʘʟʳ-

ʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʚ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ 2019 ʧʦ ʥʘʩʪʦʷ-

ʱʠʡ ʤʦʤʝʥʪ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

ð ʥʝʩʪʘʙʠʣʴʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʪʫʘʮʠʷ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʨʳʥʢʘʭ;  

ð ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʨʦʝʢʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʦʤ;  

ð ʥʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ 

ʥʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʛʦʩʫʜʘʨʩʪʚʘ; 

ð ʠʟʤʝʥʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʩʪʘʚʦʢ; 

ð ʢʦʣʝʙʘʥʠʷ ʢʫʨʩʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʭ ʚʘʣʶʪ; 

ð ʚʠʨʫʩʥʘʷ ʧʘʥʜʝʤʠʷ (COVID-19), ʦʭʚʘʪʠʚ-

ʰʘʷ ʚʩʸ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ;  

ð ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʢʘ-

ʪʘʩʪʨʦʬʳ; 

ð ʠ ʧʨʦʯʠʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʠʜʦʚ ʨʠʩʢʦʚ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ 

ʬʫʥʢʮʠʷʤ ʠ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʘʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʧʦʵʪʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʤʝʥʝʜʞʝʨʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳ-

ʰʝʥʠʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʨʫʢʦʚʦʜʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʫʨʦʚʥʝʡ ʠ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʚʥʫʪʨʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ.  

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩ ʚʳʷʚ-

ʣʝʥʠʷ, ʘʥʘʣʠʟʘ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘ-

ʝʪʩʷ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʥʷʪʠʝ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʨʝʰʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʠʣʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʨʠʩʢʦʚ ʠ ʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʜʣʷ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ [4]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ 

ʤʝʪʦʜʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚʘʥʥʦ-

ʩʪʠ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦ-

ʨʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʨʠʩʢʦʚ ʙʫʜʫʪ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠ-

ʤʫʤʫ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʜʦʚʳʝ ʪʝʥʜʝʥ-

ʮʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ ʥʘʧʨʘʚʣʝʥʳ ʪʘʢʞʝ ʠ ʥʘ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʩʦʥʘʣʦʤ ʠ 

ʨʝʧʫʪʘʮʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ, 

ʜʝʣʦʚʘʷ ʦʮʝʥʢʘ ʧʝʨʩʦʥʘʣʘ ʠ ʨʝʧʫʪʘʮʠʠ ʠ ʪ.ʧ.) ʠ ʢʦ-

ʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʧʨʦʭʦʜʷʪ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ, ʠʛʥʦʨʠ-

ʨʫʶʪʩʷ ʧʦ ʧʨʠʯʠʥʘʤ ʩʣʦʞʥʦʩʪʠ ʠʭ ʚʳʷʚʣʝʥʠʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʨʠʩʢʦʚ:  

ð ʦʪʩʫʪʩʪʚʠʝ ʥʘʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠ-

ʢʘʮʠʡ; 

ð ʦʪʩʫʪʩʪʚʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  

ð ʥʝʜʦʩʪʘʪʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ;  

ð ʥʝʢʦʨʨʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʪʨʘʥʩ-

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ 

ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʥʦʩʷʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʠʟʤʝ-

ʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: 

ð ʩʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

ð ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

ð ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

ð ʩʦʩʪʦʷʥʠʷ ʙʠʟʥʝʩ-ʧʦʨʪʬʝʣʷ; 
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ð ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʠ ʨʳʥʢʘ; 

ð ʠ ʧʨʦʯʠʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠ-

ʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʠʟʥʝʩ-ʩʪʨʫʢ-

ʪʫʨʘʭ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. ɼʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʜʦʭʦʜ-

ʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʜʫʤʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʠʩʢʘʤʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʳ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʠ ʩʥʠʞʝʥʠʷ ʩʫʤʤʳ 

ʫʙʳʪʢʦʚ. ʅʦʚʳʡ ʧʦʜʭʦʜ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʜʦʚʝʨʠʷ ʠ ʚʦʚʣʝ-

ʯʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ. ʇʨʦʮʝʩʩ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʘʭ 

ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʣʠʯʘʶʱʫ-

ʶʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴʶ, ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʩʪʘʥʦʚ-

ʢʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʠʭ ʨʝʰʝʥʠʝʤ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ [5].  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʯʘʪʴ ʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʧʨʦʙʣʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ 

ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʘʤ ʢʘʢ ʚʥʫʪʨʝʥʥʠʤ, ʪʘʢ ʠ ʚʥʝʰ-

ʥʠʤ, ʘʥʘʣʦʛʠʯʥʦ ʩ ʠʭ ʠʩʪʦʯʥʠʢʘʤʠ. ʇʦʩʣʝ ʪʦʛʦ, ʚʳ-

ʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘ-

ʣʠʟ ʨʠʩʢʦʚʳʭ ʩʦʙʳʪʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ.  

ʂ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ð ʩʦʢʨʘʱʝʥʠʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʭ ʧʨʦʝʢʪʦʚ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ; 

ð çʫʪʝʯʢʘè ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪ-

ʢʘʭ, ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʘʷ ʫʭʫʜʰʘʝʪ ʧʦʟʠʮʠʶ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʥʘ ʨʳʥʢʝ;  

ð ʩʙʦʠ ʠ ʥʝʧʦʣʘʜʢʠ ʧʨʠ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʚʳʧʦʣʥʝʥʠʠ ʨʘ-

ʙʦʪ; 

ð ʠ ʧʨʦʯʠʝ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʠʩʪʦʯʥʠʢʦʚ 

ʨʠʩʢʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ. ʇʦ-

ʵʪʦʤʫ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʷʜ ʬʘʢʪʦʨʦʚ ʠ ʧʨʠʯʠʥʳ ʠʩ-

ʪʦʯʥʠʢʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʠʩʢʘ, ʨʫʢʦʚʦʜʩʪʚʫ ʦʨʛʘ-

ʥʠʟʘʮʠʠ (ʣʠʙʦ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʨʠʩʢʘʤʠ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʤʝʪʦʜʳ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʚ ʙʫʜʫʱʝʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ:  

ð ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ;  

ð ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ;  

ð ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ ʣʠʙʦ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ; 

ð ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ ʧʝʨʩʦʥʘʣʘ. 

ʉ ʫʯʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʨʠʩʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ: 

ð ʧʨʠʤʝʥʝʥʠʝʤ çʫʤʥʦʛʦè ʨʠʩʢ-ʤʝʥʝʜʞ-

ʤʝʥʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʶ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ;  

ð ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥ-
ʥʳʤ ʚʦ ʚʩʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʙʠʟ-

ʥʝʩ-ʩʠʩʪʝʤʝ, ʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ; 

ð ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʠ ʟʘ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʩʦ 

ʩʣʫʞʙʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʘ ʚʳʩʰʝʝ ʨʫʢʦʚʦʜ-

ʩʪʚʦ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ.  

ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʨʠʩ-

ʢʦʚ ʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʟ ʚʣʠʷʥʠʷ ʤʝʪʦʜʳ ʨʠʩʢ-ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ:  

ð ʠʟʙʝʛʘʥʠʝ (ʠʩʢʣʶʯʝʥʠʝ, ʦʪʢʘʟ ʦʪ ʙʠʟʥʝʩ-

ʧʨʦʝʢʪʦʚ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʦʚʘʣʘ); 

ð ʩʦʢʨʘʱʝʥʠʝ (ʦʧʪʠʤʠʟʘʮʠʷ ʠ/ʠʣʠ ʤʠʥʠʤʠ-

ʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʨʠʩʢʦʚ); 

ð ʦʙʤʝʥ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʘʭʦʚʘʥʠʷ ʨʠʩʢʦʚ 

ʣʠʙʦ ʧʝʨʝʜʘʯʘ ʨʠʩʢʦʚ ʥʘ ʘʫʪʩʦʨʩʠʥʛ);  

ð ʧʨʠʥʷʪʠʝ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʝʨʚʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʨʠʩʢʦʚʦʛʦ ʩʣʫʯʘʷ) [6]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚ-

ʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʜʦʣʞʥʘ ʙʘʟʠʨʦ-

ʚʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ:  

ð ʩʦʟʜʘʥʠʠ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩ-

ʢʘʤʠ ʚ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʝ;  

ð ʥʘʣʘʞʠʚʘʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠ-

ʷʤʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ. 
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Abstract 

The article examines the problems that arise during the bankruptcy procedure involving a foreign element. 

Thus, the author gives the opinion of the President of the Bank of England, Mervyn King, who described the legal 

relations of participants in international commercial relations in the field of bankruptcy as follows: "global banks 

are international in life, but national in death". The article emphasizes that a similar conclusion can be drawn in 

relation to various participants in international commercial relations. The rules governing the legal status of the 

creditor, Trustee, defining a uniform procedure of bankruptcy procedure with a foreign element, regulatory gaps 

associated with the use of purely national law, insolvency, absent, which leads to the need for optimization, unifi-

cation of procedure of the international proceedings in insolvency proceedings involving foreign element. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʭʦʜʝ ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʊʘʢ, ʘʚʪʦʨʦʤ ʧʨʠʚʦʜʠʪʩʷ ʤʥʝʥʠʝ ʧʨʝʟʠʜʝʥʪʘ ʘʥʛʣʠʡʩʢʦʛʦ ʙʘʥʢʘ ʄʝʨʚʠʥʘ ʂʠʥʛʘ, ʢʦʪʦʨʳʡ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʘʥʢ-

ʨʦʪʩʪʚʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʛʣʦʙʘʣʴʥʳʝ ʙʘʥʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʚ ʞʠʟʥʠ, ʥʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʚ ʩʤʝʨʪʠè. ɺ 

ʩʪʘʪʴʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʢʨʝʜʠʪʦʨʘ, 

ʫʧʨʘʚʣʷʶʱʝʛʦ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ ʩ ʠʥʦʩʪʨʘʥ-

ʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʦʙʝʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ, 

ʚ ʦʙʣʘʩʪʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʫʥʠʬʠʢʘʮʠʠ ʧʦ-

ʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ ʚ ʜʝʣʘʭ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ.  

 

Keywords: enterprise bankruptcy, foreign element, national courts, limits of competence, international com-

mercial arbitration, participants in international commercial relations. 
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ʢʦʤʧʝʪʝʥʮʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʘʨʙʠʪʨʘʞ, ʫʯʘʩʪʥʠʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʥʦ-

ʰʝʥʠʡ. 

 

ʈʘʩʰʠʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʚʦʚʣʝ-

ʯʝʥʥʦʩʪʴ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʧʨʦʮʝʩʩʳ ʰʠʨʦ-

ʢʦʛʦ ʢʨʫʛʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪʫ ʛʣʦ-

ʙʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ 

ʬʠʣʠʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʶʨʠʩʜʠʢ-

ʮʠʷʭ.  

2020 ʛʦʜ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʜʣʷ ʚʩʝʛʦ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʢʦʛʦ ʤʠʨʘ ʢʨʠʟʠʩʦʤ, ʧʦʚʣʝʢʰʠʤ ʩʧʘʜ ʢʘʢ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʥʫʪʨʠʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʧʨʦʮʝʩ-

ʩʦʚ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʥʘ ʤʝʞʥʘʮʠʦʥʘʣʴ-

ʥʦʤ ʫʨʦʚʥʝ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʪʦʚʘʨʘʤʠ ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʣʘ ʩʘʤʳʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʩʧʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʩʪʨʘʜʘʣʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ 

ʫʩʣʫʛ. 

ʇʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʩʪʘʶʪʩʷ ʤʘʩʰʪʘʙʥʳʤʠ, ʯʪʦ ʚ ʙʣʠ-

ʞʘʡʰʝʤ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦ-

ʚʘʪʴ ʨʦʩʪ ʧʨʦʮʝʜʫʨ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʯʴʶ ʩʪʨʫʢʪʫʨʫ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ ʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʴʠ ʠʥʪʝ-

ʨʝʩʳ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʠʭ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʢʦʥʪʨʘʛʝʥʪʦʚ.  

ʋʢʘʟʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʦʮʝ-

ʜʫʨʫ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʙʘʥʢʨʦʪʩʪʚʘ). 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʨʙʠʪʨʘʞ ï ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟ-

ʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʩʪʨʘʥʠʪʴ ʧʨʦʙʝʣʳ, ʥʝʫʨʝʛʫʣʠ-

ʨʦʚʘʥʥʳʝ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʤʠ ʧʨʘʚʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʩʪ-

ʥʠʢʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ.  

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʨʙʠʪʨʘʞ ʨʘʟʨʝʰʘʝʪ ʚʥʝʰʥʝ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʧʦʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʩʫʙʲ-

ʝʢʪʘʤʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʴʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟ-

ʥʳʭ ʛʦʩʫʜʘʨʩʪʚ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʨʛʘʥʘʤʠ, ʨʘʟʨʝʰʘʶ-

ʱʠʤʠ ʪʘʢʦʛʦ ʚʠʜʘ ʩʧʦʨʳ, ʷʚʣʷʶʪʩʷ ʄʝʞʜʫʥʘʨʦʜ-

ʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ ʠ ʄʦʨʩʢʘʷ ʘʨ-

ʙʠʪʨʘʞʥʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠ ʊʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʘʣʘʪʝ ʈʌ [1]. 

ɼʝʣʘ, ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʝ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʘʨʙʠʪʨʘʞʥʦʤʫ ʩʫʜʫ, ʵʪʦ ʜʝʣʘ ʧʦ 

ʩʧʦʨʘʤ, ʢʘʩʘʶʱʠʭʩʷ ʜʦʛʦʚʦʨʥʳʭ ʠʣʠ ʠʥʳʭ ʛʨʘʞ-

ʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʤʧʘ-

ʥʠʡ, ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʥʦ-

ʩʪʨʘʥʥʦʡ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʝʣʘ 

ʧʦ ʩʧʦʨʘʤ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʠʤʝʶʱʠʤʠ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʠʭ ʩʧʦʨʳ ʩ ʩʫʙʲʝʢ-

ʪʘʤʠ ʧʨʘʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2].  

ɺ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʘʨʙʠʪʨʘʞʘ ʣʝʞʠʪ ʘʨʙʠʪʨʘʞʥʦʝ ʩʦ-

ʛʣʘʰʝʥʠʝ ʩʧʦʨʷʱʠʭ ʩʪʦʨʦʥ.  

ʇʨʠ ʵʪʦʤ ʩʧʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʜʫʨʦʡ 

ʙʘʥʢʨʦʪʩʪʚʘ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʩʦʛʣʘʩʦʚʘʪʴ ʧʦʨʷʜʦʢ ʠʭ ʨʘʟʨʝʰʝʥʠʷ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʪʘʢʦʛʦ ʩʧʦʨʘ. 

ʊʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, ʦʙʨʘʱʘʷʩʴ ʟʘ 

ʟʘʱʠʪʦʡ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʘʚʘ ʚ ʨʘʤʢʘʭ ʜʝʣʘ ʦ ʙʘʥʢ-

ʨʦʪʩʪʚʝ, ʨʝʜʢʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʠʥʦʩʪʨʘʥʥʳʝ ʜʦʯʝʨʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʠʣʠʘʣʳ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʥʘʣʦ-

ʛʦʚʦʛʦ ʙʨʝʤʝʥʠ, ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʦʚ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ. 

ʆʢʘʟʳʚʘʷʩʴ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʦʥʪʨʘʛʝʥʪ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʦʪʣʠʯʥʦʡ ʶʨʠʩʜʠʢʮʠʠ, ʧʝʨʝʩʪʘʝʪ 

ʠʩʧʦʣʥʷʪʴ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʫʯʘʩʪʥʠʢʘʤ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʦʤʤʝʨʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʟʘʱʠʪʦʡ 

ʥʘʨʫʰʝʥʥʳʭ ʧʨʘʚ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʫʜʘʤ. 

ʆʙʨʘʱʘʷʩʴ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʫʜʘʤ ʧʨʠ ʨʘʟʨʝ-

ʰʝʥʠʠ ʩʧʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʴʠ ʘʢ-

ʪʠʚʳ ʨʘʟʤʝʱʝʥʳ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʝʨʝʜ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʧʦʨʘ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʟʘʢʦʥʥʦʡ ʩʠʣʝ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦʩʪʠ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʰʝʥʠʡ ʩʫʜʘ 

ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ 

ʨʦʜʘ ʩʣʫʰʘʥʠʡ.  

ʉʣʦʞʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʦʟʜʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʩʫʜʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʮʝʜʫʨʝ ʦ ʥʝʩʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʙʘʥʢʨʦʪʩʪʚʝ), ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦ-

ʨʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʪʦʠ-

ʤʦʩʪʴ ʘʢʪʠʚʦʚ ʜʦʣʞʥʠʢʘ, ʦʙʝʩʧʝʯʠʪʴ ʙʘʣʘʥʩ ʟʘ-

ʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʜʦʣʞʥʠʢʘ ʠ ʢʨʝʜʠʪʦʨʘ, ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʦ ʥʘ ʩʫʜʝʙʥʫʶ ʟʘʱʠʪʫ ʚʩʝʭ ʫʯʘʩʪ-

ʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

ʇʨʘʚʦʦʪʥʦʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʘʥʢʨʦʪʩʪʚʘ ʩ ʫʯʘ-

ʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʥʘʮʠ-

ʦʥʘʣʴʥʦʡ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʦʪʚʝʯʘʝʪ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʩʧʦʨʦʚ.  

ʇʨʠʥʮʠʧ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʶʨʠʩʜʠʢʮʠʶ ʩʫʜʘ ʜʝʬʠʥʠʮʠʷʤʠ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʝʛʦ ʚʣʠʷʥʠʝ (ʩʫʙʲ-

ʝʢʪʳ, ʦʙʲʝʢʪʳ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʦʧʨʝʜʝʣʝʥʘ 

ʪʝʨʨʠʪʦʨʠʝʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ). 

ɺ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʥʠʢʦʚ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʠʤʝʶʱʠʭ ʬʠʣʠʘʣʳ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʨʘʟʥʳʭ ʶʨʠʩʜʠʢʮʠʷʭ, ʧʨʦʮʝ-

ʜʫʨʘ ʙʘʥʢʨʦʪʩʪʚʘ ʠʥʠʮʠʠʨʫʝʪʩʷ ʚ ʢʘʞʜʦʡ ʶʨʠʩʜʠʢ-

ʮʠʠ, ʛʜʝ ʫ ʜʦʣʞʥʠʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʩʪʚʦ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʩʪʴ ʘʢʪʠʚʳ.  

ʉʣʫʰʘʥʠʷ ʚ ʨʘʟʥʳʭ ʩʫʜʘʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʥʳʭ 

ʫʧʨʘʚʣʷʶʱʠʭ, ʠ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʥʳʭ ʧʨʘʚʦʚʳʭ 

ʥʦʨʤ. ʉʫʜʳ ʨʘʟʣʠʯʥʦʡ ʶʨʠʩʜʠʢʮʠʠ ʦʙʷʟʘʥʳ ʧʨʠ-

ʤʝʥʠʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʥʦʨʤʳ 

ʧʨʘʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʙʘʥʢʨʦʪʩʪʚʝ. 

ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʘʭ ʧʨʦʮʝʜʫʨʳ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

(ʙʘʥʢʨʦʪʩʪʚʘ), ʪʘʢʠʭ ʢʘʢ ʧʨʦʮʝʩʩʫʘʣʴʥʘʷ ʧʨʘʚʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʢʨʝʜʠʪʦʨʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʥʢʫʨʩʥʦʡ ʤʘʩʩʳ, ʝʝ ʨʝʘʣʠʟʘʮʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʌʝʜʝʨʘʪʠʚ-

ʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɻʝʨʤʘʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʢʨʝʜʠʪʦʨʦʚ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʫʜ ʩ ʟʘʷʚʣʝ-

ʥʠʝʤ ʦ ʙʘʥʢʨʦʪʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠ-

ʟʥʘʢʦʚ, ʦʙʲʝʢʪʠʚʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʥʦʚʳʚʘʷ ʩʚʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʥʘ ʬʘʢʪʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ ʠʣʠ ʫʪʨʘʪʝ ʪʘʢʠʭ ʘʢʪʠʚʦʚ (ʇʘʨʘ-

ʛʨʘʬ 19 ɿʘʢʦʥʘ ʦ ʙʘʥʢʨʦʪʩʪʚʝ ʌʈɻ).  

ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʜʫʨʘ, ʠʥʠʮʠʠʨʦʚʘʥʥʘʷ ʢʦʥʪʨ-

ʘʛʝʥʪʦʤ ʚ ɻʝʨʤʘʥʠʠ, ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʚʩʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʚ ʢʘ-

ʢʦʡ ʙʳ ʶʨʠʩʜʠʢʮʠʠ ʥʝ ʥʘʭʦʜʠʣʠʩʴ ʝʝ ʫʯʘʩʪʥʠʢʠ. 
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ʆʪʩʫʪʩʪʚʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʦʨʤʳ, ʫʩʪʨʘ-

ʥʷʶʱʝʡ ʥʝʜʦʩʪʘʪʢʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʯʘʩʪʠʷ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʢʨʝʜʠʪʦʨʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʙʘʥʢʨʦʪʩʪʚʝ, 

ʠ ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʛʣʘʩʦʚʘʪʴ ʦʙʱʠʝ ʠʥʪʝʨʝʩʳ ʢʨʝʜʠ-

ʪʦʨʦʚ ʠ ʜʦʣʞʥʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʜʫ-

ʨʘʤ ʧʦ ʧʨʠʟʥʘʥʠʶ ʨʝʰʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʫʜʦʚ 

ʯʫʞʦʡ ʶʨʠʩʜʠʢʮʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʪʷʛʠʚʘʥʠʶ 

ʧʨʦʮʝʜʫʨʳ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʈʌ (ʩʪʘʪʠ-

ʩʪʠʢʘ ʟʘ 2019 ʛʦʜ), ʠʟ 233 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʨʘ-

ʱʝʥʠʡ ʘʨʙʠʪʨʘʞʥʳʝ ʩʫʜʳ ʈʦʩʩʠʠ ʫʜʦʚʣʝʪʚʦʨʠʣʠ 

ʪʦʣʴʢʦ 139. 

ʇʦ ʤʥʝʥʠʶ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ʘʜʚʦʢʘʪʘ Double 

Bridge Law ʉʝʨʛʝʷ ʋʩʦʩʢʠʥʘ, çʚ ʈʦʩʩʠʠ ʦʪʣʠʯʥʦ ʠʩ-

ʧʦʣʥʷʶʪʩʷ ʨʝʰʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʫʜʦʚ ʩ ʨʘʟʤʝʨʦʤ 

ʧʨʝʪʝʥʟʠʡ ʜʦ $50 ʪʳʩ. ð ʜʦ 90% ʩʧʦʨʦʚ. ɽʩʣʠ ʞʝ 

ʩʧʦʨ ʥʘ $1 ʤʣʥ. ʠ ʙʦʣʴʰʝ, ʪʦ ʟʜʝʩʴ ʧʦʢʘʟʘʪʝʣʴ ʧʘ-

ʜʘʝʪ ð 50 ʥʘ 50è [3]. 

ʄʥʦʛʦʩʪʦʨʦʥʥʝʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, 

ʨʝʛʫʣʠʨʫʶʱʝʝ ʧʨʦʮʝʜʫʨʫ ʙʘʥʢʨʦʪʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʮʝʥʪʨʦʤ 

ʦʙʱʠʭ ʠʥʪʝʨʝʩʦʚ ʩʪʦʨʦʥ ʚ ʧʨʦʮʝʜʫʨʝ ʙʘʥʢʨʦʪʩʪʚʘ.  

ʊʘʢʦʝ ʩʦʛʣʘʰʝʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʙʳ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʳʙʦʨʘ 

ʶʨʠʩʜʠʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʜʝʣʝ ʦ ʙʘʥʢʨʦʪʩʪʚʝ 

ʫʯʘʩʪʥʠʢʘ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʥʦ-

ʰʝʥʠʡ, ʟʘʢʨʝʧʣʝʥʠʶ ʧʦʨʷʜʢʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ 

ʩʙʦʨʫ ʩʚʝʜʝʥʠʡ ʦʙ ʠʤʫʱʝʩʪʚʝ ʜʦʣʞʥʠʢʘ ʚ ʭʦʜʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʩʥʦʡ ʤʘʩʩʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʫʯʘʩʪʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʪʘʢʦʛʦ ʨʦʜʘ ʩʦʛʣʘʰʝʥʠʠ, ʤʦʛʣʦ ʙʳ ʧʦʚʣʠʷʪʴ ʢʘʢ ʥʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʘʢ ʠ ʚʥʝʩʪʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʴ ʚ ʧʦʨʷʜʦʢ ʧʨʠʟʥʘʥʠʷ ʠ ʧʨʠʚʝʜʝʥʠʷ ʚ ʠʩ-

ʧʦʣʥʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʩʫʜʝʙʥʳʭ ʘʢʪʦʚ ʚ ʜʝʣʘʭ ʦ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʙʘʥʢʨʦʪʩʪʚʝ). 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʨʙʠʪʨʘʞ ʚ ʦʙ-

ʣʘʩʪʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʙʘʥʢʨʦʪʩʪʚʘ) ʥʝ ʩʤʦʞʝʪ 

ʟʘʤʝʥʠʪʴ ʬʫʥʢʮʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʫʜʘ ʧʨʠ ʚʦʟ-

ʙʫʞʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ, ʦʜʥʘʢʦ ʝʛʦ ʨʦʣʴ 

ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʪʘʢʞʝ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʦʮʝʥʝʥʘ.  
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Abstract 

The article is devoted to the analysis of the methodological principles of future educators training for the 

preschool children education based on humanistic values. It is proved that in the humanistic educational paradigm 

a child is an active participant in the educational process. Humanistic education is presented as the teacher-child 

personality interaction, which requires the educator to make professional decisions based on a thorough under-

standing of the humanistic essence of pedagogical processes. It was found that the future educators training for the 

humanistic education of preschool children becomes effective if carried out as a system based on the subject-

subject interaction principles, conceptual integrity, structural completeness, acceptance of the child's personality 

as self-worth. 

Among the pedagogical conditions for the formation of teacher's readiness to educate preschool children 

according to ideas of the humanistic paradigm, the axiologization of general pedagogical and methodological 

training by integrating the content of professional disciplines, humanistic orientation of communication subjects, 

professional competence of teachers in the subject-subject students interaction; loading the humanistic content of 

students' activities during practice, involving them in research work in the field of education was highlighted. 

ɸʥʦʪʘʮʽʷ 
ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʜʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦ-

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘ ʟʘʩʘʜʘʭ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ. ɼʦʚʝʜʝʥʦ, ʱʦ ʫ ʛʫʤʘʥʽʩʪʠʯʥʽʡ ʚʠʭʦʚʥʽʡ ʧʘʨʘʜʠʛʤʽ 

ʜʠʪʠʥʘ ï ʘʢʪʠʚʥʠʡ ʫʯʘʩʥʠʢ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɻʫʤʘʥʽʩʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʚʟʘʻʤʦʜʽʷ ʧʝʜʘ-

ʛʦʛʘ ʽ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʧʨʠʡʥʷʪʪʷ ʚʠʭʦʚʘʪʝʣʝʤ ʧʨʦʬʝʩʽʡʥʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ˇʨʫʥʪʦʚʥʦʛʦ 

ʦʩʤʠʩʣʝʥʥʷ ʥʠʤ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʫʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿèʷʩʦʚʘʥʦ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦ-

ʚʘʪʝʣʽʚ ʜʦ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘʙʫʚʘʻ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ 

ʩʠʩʪʝʤʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʥʦʾ ʟʘʚʝʨʰʝʥʦʩʪʽ, 

ʧʨʠʡʥʷʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ ʷʢ ʩʘʤʦʮʽʥʥʦʩʪʽ. 

ʉʝʨʝʜ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʧʝʜʘʛʦʛʘ ʜʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʩʚʽ-

ʪʣʽ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʧʘʨʘʜʠʛʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʘʢʩʽʦʣʦʛʽʟʘʮʽʶ ʟʘʛʘʣʴʥʦʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʟʤʽʩʪʫ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʛʫʤʘʥʽʩʪʠʯʥʫ ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʧʨʦʬʝ-

ʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʦʬʝʩʽʡʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ʫ ʟʜʽʡʩʥʝʥʥʽ ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʫ-

ʜʝʥʪʘʤʠ; ʥʘʧʦʚʥʝʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʤ ʟʤʽʩʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʢʠ, ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʧʦʰʫ-

ʢʦʚʦʾ ʨʦʙʦʪʠ ʫ ʛʘʣʫʟʽ ʚʠʭʦʚʘʥʥʷ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʭʦʚʘʥʥʷ, ʛʫʤʘʥʽʩʪʠʯʥʽ ʮʽʥʥʦʩʪʽ, ʛʫʤʘʥʽʟʘʮʽʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʠʪʠʥʘ ʜʦʰʢʽ-

ʣʴʥʦʛʦ ʚʽʢʫ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʘ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʭʦʚʘ-

ʪʝʣʷ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʦʙʫʤʦʚʣʝʥʘ, ʥʘʩʘʤ-

ʧʝʨʝʜ, ʚʠʤʦʛʘʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʩʫʯʘʩʥʦʛʦ ʧʝʜʘ-

ʛʦʛʘ, ʡʦʛʦ ʦʩʦʙʠʩʪʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʬʝʩʽʡ-

ʥʠʭ ʷʢʦʩʪʝʡ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʾ ʨʦʙʦʪʠ 

ʚʠʭʦʚʘʪʝʣʷ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʨʽʚʥʷ ʡʦʛʦ ʟʥʘʥʴ 

ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ. ɹʘʛʘʪʦ ʫ ʯʦʤʫ ʨʽʚʝʥʴ ʡʦʛʦ ʩʘ-

ʤʦʚʽʜʜʘʯʽ, ʧʨʘʛʥʝʥʥʷ ʧʨʘʮʶʚʘʪʠ, ʣʶʙʦʚ ʜʦ ʜʠʪʠʥʠ 

ʪʘ ʩʚʦʻʾ ʧʨʘʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯ-

ʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʘʤʦʛʦ ʧʝʜʘʛʦʛʘ, ʚʠʟʥʘʯʘʻ ʡʦʛʦ 

ʧʨʦʬʝʩʽʡʥʽ ʧʨʽʦʨʠʪʝʪʠ, ʦʙʫʤʦʚʣʶʻ ʚʠʙʽʨ ʥʠʤ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʠʪʠʥʠ ʷʢ ʟʘʤʦʚʥʠʢʘ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ɺʦʜʥʦʯʘʩ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʚʠʚʯʝʥʥʷ ʚʘʛʦʤʦʩʪʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫ-

ʚʘʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʩʘʤʝ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʘ ʦʨʽʻʥʪʘʮʽʷ ʧʝ-

ʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʧʝʨʝʚʘʞʥʦ ʟʦʩʝʨʝʜʞʝʥʘ 

ʥʘ ʟʜʦʙʫʪʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʮʝ 

ʟʤʽʩʪʠʣʦ ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩ-

ʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʟʦʢʨʝʤʘ, ʚʠʙʫʜʦʚʫʚʘʥʥʷ ʚ 

ʥʠʭ ʮʽʥʥʽʩʥʦʾ ʩʬʝʨʠ ʪʘ ʩʪʽʡʢʦʛʦ ʛʫʤʘʥʥʦʛʦ ʩʚʽʪʦ-

ʛʣʷʜʫ. 

ʉʘʤʝ ʪʦʤʫ ʩʫʯʘʩʥʘ ʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʘ ʦʩʚʽʪʘ ʧʦ-

ʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽ-

ʩʪʫ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧ-

ʣʽʥ, ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟ ʦʛʣʷʜʫ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʚʠʭʦʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʚʽ-

ʜʦʤʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʾʭʥʽ ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʩʚʽʪʦ-

ʛʣʷʜʥʫ ʢʫʣʴʪʫʨʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙôʻʢʪʠʚ-

ʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ ʫ 

ʥʦʚʠʭ ʫʤʦʚʘʭ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʛʦʪʦʚʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʡ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫ ʨʝʘʣʴ-

ʥʽʡ ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡ-

ʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʜʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʥʘ ʟʘʩʘʜʘʭ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʧʨʦ ʦʩʚʽʪʫ ʚ ʋʢʨʘʾʥʽ, 

ʽʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʱʦʜʦ ʧʨʦʬʝ-

ʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡ-

ʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʜʦ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷ-

ʣɹ ʥʦʩʪʽ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʝ-

ʩʽʜʠ, ʘʥʢʝʪʫʚʘʥʥʷ. 

ɻʫʤʘʥʽʟʘʮʽʷ ʻ ʥʘʡʩʫʪʪʻʚʽʰʦʶ ʦʟʥʘʢʦʶ ʥʦʚʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʅʘʫʢʦʚʮʽ ʚʠʟʥʘʯʘʶʪʴ ʧʝ-

ʜʘʛʦʛʽʯʥʠʡ ʛʫʤʘʥʽʟʤ ʷʢ ʩʫʯʘʩʥʫ ʩʪʨʘʪʝʛʽʶ ʜʽʷʣʴʥʦ-

ʩʪʽ ʚʩʽʭ ʣʘʥʦʢ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʩʠʩʪʝʤʽ ʛʫʤʘʥʽʩ-

ʪʠʯʥʠʭ ʟʥʘʥʴ, ʧʦʛʣʷʜʽʚ, ʽʜʝʡ, ʧʝʨʝʢʦʥʘʥʴ ʪʘ ʟʨʝʘʣʽ-

ʟʦʚʘʥʫ ʚ ʧʨʦʮʝʩʽ ʚʠʭʦʚʘʥʥʷ. ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʭʦʚʘʥʥʷ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʥʘ-

ʣʝʞʠʪʴ ʜʠʪʠʥʽ ʡ ʚʠʭʦʚʘʪʝʣʶ ʷʢ ʛʦʣʦʚʥʠʤ ʫʯʘʩʥʠ-

ʢʘʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ɯ.ɼ. ɹʝʭ, ɺ.ɻ. ʂʨʝʤʝʥʴ, 

ʆ.ʗ. ʉʘʚʯʝʥʢʦ). ʗʢ ʟʘʟʥʘʯʘʻ ʆ.ʗ.ʉʘʚʯʝʥʢʦ, ʛʫʤʘʥʽ-

ʩʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʻ ʥʘʡʚʠʨʘʟʥʽʰʦʶ ʦʟʥʘʢʦʶ 

ʤʝʪʠ ʥʦʚʦʾ ʦʩʚʽʪʠ ʥʘ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʨʽʚʥʽ [7]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʠʟʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ (ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥʠ, ɿʘʢʦʥʠ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè, çʇʨʦ ʜʦ-

ʰʢʽʣʴʥʫ ʦʩʚʽʪʫè, çʇʨʦ ʦʭʦʨʦʥʫ ʜʠʪʠʥʩʪʚʘè, ʅʘʮʽʦ-

ʥʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 2012-

2021, ɹʘʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘ-

ʾʥʠ) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʝʥʪʨʦʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʟʥʘʯʝʥʦ ʜʠʪʠʥʫ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɿʥʘʯʫʱʠʤ ʦʨʽ-

ʻʥʪʠʨʦʤ ʚʠʩʪʫʧʘʻ ʛʫʤʘʥʽʩʪʠʯʥʘ ʧʘʨʘʜʠʛʤʘ ʦʩʚʽʪʠ, 

ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩ-

ʪʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʾʾ ʙʘʟʦʚʠʭ ʷʢʦʩʪʝʡ ʪʘ ʮʽʥʥʽʩʥʠʭ ʦʨʽ-

ʻʥʪʠʨʽʚ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʜʦʰʢʽʣʴʥʠʡ ʚʽʢ ʷʢ ʧʝʨʽʦʜ ʩʘʤʦ-

ʮʽʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʚʯʝʥʽ ʟ ʮʠʭ ʧʦʟʠʮʽʡ 

ʦʢʨʝʩʣʶʶʪʴ ʮʽʣʽʩʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʚ 

ʷʢʦʩʪʽ ʩʫʙôʻʢʪʘ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ. ʉʫʪʥʽʩʪʶ ʪʘʢʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʨʦʟʚʠʪʦʢ ʩʘʤʦʶ ʣʶʜʠʥʦʶ ʚʣʘʩʥʦʾ ʧʨʠ-

ʨʦʜʠ, ʩʪʚʦʨʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʢʫʣʴʪʫʨʠ, ʥʘʙʫʪʪʷ ʢʦʣʘ 

ʟʥʘʯʫʱʠʭ ʣʶʜʝʡ, ʚʠʷʚʣʝʥʥʷ ʩʝʙʝ ʧʝʨʝʜ ʩʘʤʠʤ ʩʦ-

ʙʦʶ [2]. 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʨʦʟʛʣʷʜʘ-

ʻʪʴʩʷ ʬʘʭʽʚʮʷʤʠ ʷʢ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʡ, ʮʽʣʝʩʧʨʷʤʦʚʘ-

ʥʠʡ, ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚ-

ʣʝʥʥʷ ʪʚʦʨʯʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʘ, ʛʦʪʦʚʦʛʦ 

ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ 

ʚʠʤʦʛ ʥʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ. ʊʘʢ, ʧʨʦʙʣʝʤʘ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ 

ʻ ʧʨʝʜʤʝʪʦʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚ ʋʢʨʘʾʥʽ (ʂ. ɸʥʛʝʣʦʚʩʴʢʽ, ɺ. 

ɸʥʜʨʫʱʝʥʢʦ, ɺ. ɹʝʨʝʢʘ, ɺ. ɹʝʟʧʘʣʴʢʦ, ɯ. ɹʝʭ, ɸ. 

ɹʦʡʢʦ, ʅ. ɼʘʤʩʴʢʘ, ɯ. ɿʷʟʶʥ, ʅ. ʂʽʯʫʢ, ɺ. ʂʨʝʤʝʥʴ, 

ɺ. ʂʫʟʴ, ʈ. ʇʨʽʤʘ, ʆ. ʉʘʚʯʝʥʢʦ, ɸ. ʉʪʦʣʷʨ, ʈ. ʉʢʫʣʴ-

ʩʴʢʠʡ, ʆ. ʉʫʭʦʤʣʠʥʩʴʢʘ, ʄ. ʐʢʽʣʴ ʪʘ ʽʥ.) [3]. 

ʅʘʡʙʽʣʴʰ ˇʨʫʥʪʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʪʝʦ-

ʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ 

ʜʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘ ʟʘʩʘʜʘʭ ʛʫ-

ʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ ʚʥʝʩʣʠ ʃ. ɸʨʪʝʤʦʚʘ, ɻ. 

ɹʻʣʻʥʴʢʘ, ʅ. ɻʘʚʨʠʰ, ʅ. ʃʠʩʝʥʢʦ, ʃ. ʃʦʭʚʠʮʴʢʘ, ɺ. 

ʃʷʧʫʥʦʚʘ, ʃ. ʇʽʩʦʮʴʢʘ ʪʘ ʽʥ., ʷʢʽ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ 

ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʟʘʢʣʘʜʽ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʽʜ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʥʦ-

ʚʦʾ ʛʝʥʝʨʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʜʦʰʢʽʣʴʥʦʾ ʣʘʥʢʠ, 

ʘʜʞʝ ʚʠʭʦʚʘʪʝʣʴ ï ʟʥʘʯʫʱʠʡ ʜʦʨʦʩʣʠʡ, ʦʩʦʙʠʩ-

ʪʽʩʪʴ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ ʧʝʚʥʦʶ ʤʽʨʦʶ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩ-

ʪʽʩʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʤʦʨʘʣʴʥʠʭ ʧʝʨʝʢʦʥʘʥʴ, ʥʘʙʫʪʪʷ 

ʞʠʪʪʻʚʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʥʘʚʠʯʦʢ ʤʽʞʦʩʦʙʠ-

ʩʪʽʩʥʠʭ ʚʟʘʻʤʠʥ ʜʦʰʢʽʣʴʥʠʢʘ [1]. 

ɿʚʝʨʪʘʶʯʠʩʴ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʃ. ɸʨ-

ʪʝʤʦʚʦʾ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥ-

ʪʽʚ, ʷʢʽ ʟʜʦʙʫʚʘʣʠ ʬʘʭ ʧʝʜʘʛʦʛʘ, ʧʝʨʝʢʦʥʫʻʤʦʩʷ, ʱʦ 

ʦʙʨʘʟ ʚʠʭʦʚʘʪʝʣʷ ʟʘʣʠʰʘʻ ʝʤʦʮʽʡʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ ʜʠʪʠʥʠ [1, ʩ. 83]. 
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ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʬʘʭʽʚʮʽ ʥʘʜʘʶʪʴ ʧʨʦ-

ʙʣʝʤʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʧʝʜʘʛʦʛʘ, ʚ ʩʪʨʫʢʪʫʨʽ 

ʷʢʠʭ ʧʨʽʦʨʠʪʝʪʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʮʽʥʥʦʩʪʽ ʩʘʤʦ-

ʧʨʠʡʥʷʪʪʷ ʽ ʧʨʠʡʥʷʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ. ɼʣʷ ʧʦ-

ʚʥʦʮʽʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʨʦʩʪʘʶʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʚʘʞ-

ʣʠʚʦʶ ʫʤʦʚʦʶ ʻ ʾʾ ʧʦʟʠʪʠʚʥʝ, ʜʦʙʨʦʟʠʯʣʠʚʝ ʩʪʘʚ-

ʣʝʥʥʷ ʜʦ ʩʝʙʝ, ʚʽʜʯʫʪʪʷ ʮʽʥʥʦʩʪʽ ʩʚʦʛʦ çʗè, ʚʽʨʘ ʫ 

ʚʣʘʩʥʽ ʩʠʣʠ ʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜ-

ʧʦʚʽʜʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦʨʦʩʣʠʭ, ʾʭ ʧʨʠʡʥʷʪʪʷʤ. ɼʦ 

ʮʴʦʛʦ, ʟʘ ʚʠʩʥʦʚʢʘʤʠ ʊ. ʇʦʥʽʤʘʥʩʴʢʦʾ, ʟʜʘʪʥʠʡ ʥʝ 

ʢʦʞʝʥ ʚʠʭʦʚʘʪʝʣʴ, ʘ ʣʠʰʝ ʪʦʡ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘ-

ʚʠʪʴʩʷ ʜʦ ʩʘʤʦʛʦ ʩʝʙʝ [6, ʩ. 6]. 

ɿʘ ʚʠʩʥʦʚʢʘʤʠ ɸ. ɿʘʣʽʟʥʷʢ, ʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚ-

ʣʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʭʦʚʘʪʝʣʷ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʽʜ-

ʛʦʪʦʚʢʠ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ 

ʦʚʦʣʦʜʽʥʥʷ ʧʝʚʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠ-

ʯʦʢ, ʘ ʡ ʦʩʦʙʠʩʪʽʩʥʝ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʪʘʣʽʩʪʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʟʠʮʽʾ, ʨʦʟʚʠʪʦʢ ʪʘʢʪʦʚʥʦʩʪʽ, ʢʦʤʫʥʽ-

ʢʘʪʠʚʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʦʱʦ [5, 

ʩ. 17] 

ʋʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʡ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʩʥʦ-

ʚʢʠ ʥʘʫʢʦʚʮʽʚ (ɻ. ɹʘʣʣ, ʉ. ɻʦʥʯʘʨʝʥʢʦ, ɯ. ɿʷʟʶʥ, ɸ. 

ʂʫʜʫʩʦʚʘ, ʉ. ʄʘʢʩʠʤʝʥʢʦ, ʖ. ʄʘʣʴʦʚʘʥʠʡ, ɺ. ʉʝ-

ʤʠʯʝʥʢʦ ʪʘ ʽʥ.), ʮʽʣʢʦʤ ʧʨʘʚʦʤʽʨʥʦ ʨʦʟʛʣʷʜʘʪʠ ʩʫʪ-

ʥʽʩʪʴ ʧʦʥʷʪʪʷ çʛʫʤʘʥʽʩʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʦʙʠ-

ʩʪʦʩʪʽ ʚʠʭʦʚʘʪʝʣʷ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠè ʷʢ ʽʥ-

ʪʝʛʨʘʪʠʚʥʫ ʷʢʽʩʪʴ ʬʘʭʽʚʮʷ, ʱʦ ʦʭʦʧʣʶʻ ʩʠʩʪʝʤʫ 

ʚʥʫʪʨʽʰʥʽʭ ʤʦʪʠʚʽʚ ʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʥʘ ʚʠʷʚ-

ʣʝʥʥʷ ʛʫʤʘʥʥʦʩʪʽ ʜʦ ʣʶʜʝʡ ʽ ʜʦ ʩʝʙʝ, ˇʨʫʥʪʦʚʥʠʭ 

ʟʥʘʥʴ ʽʟ ʧʨʦʙʣʝʤʠ ʛʫʤʘʥʽʟʘʮʽʾ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʢʦʤʧʣʝʢʩʫ ʛʫʤʘʥʥʠʭ ʷʢʦʩʪʝʡ, ʩʫʢʫʧʥʦʩʪʽ ʚʤʽʥʴ ʚʟʘ-

ʻʤʦʜʽʾ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩ-

ʥʦʚʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʩʧʽʚʧʨʘʮʽ ʡ ʧʘʨʪʥʝʨʩʪʚʘ, ʟʜʘʪ-

ʥʦʩʪʽ ʬʘʭʽʚʮʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ ʩʘʤʦʨʝʘʣʽʟʘ-

ʮʽʾ. ʋ ʛʫʤʘʥʽʩʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʧʨʦʮʝʩʽ ʦʩʦʙʠʩʪʽʩʥʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʷʢʦʩʪʽ ʧʝʜʘʛʦʛʘ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʽ (ɯ. ɹʝʭ, ɯ. ʂʦʣʝʩʥʽʢʦʚʘ, ɭ. ʐʠʷʥʦʚ) 

[3]. 

ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʨʦ-

ʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟʘʢʣʘʜʽʚ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, 

ʧʦʢʣʠʢʘʥʘ ʩʧʨʠʷʪʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʾʭʥʴʦʤʫ ʩʘʤʦ-

ʨʦʟʚʠʪʢʫ ʡ ʩʘʤʦʚʠʷʚʣʝʥʥʶ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʝʬʝʢʪʠʚ-

ʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʬʦʨʤʫʚʘʥʥʶ ʥʘ ʦʩ-

ʥʦʚʽ ʟʘʩʚʦʻʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʛʫʤʘʥʽʩʪʠʯ-

ʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʡ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ, ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝ-

ʯʠʪʴ ʟʜʘʪʥʽʩʪʴ ʧʦʻʜʥʫʚʘʪʠ ʦʩʦʙʠʩʪʫ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ 

ʟ ʧʽʜʪʨʠʤʢʦʶ ʩʘʤʦʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʨʘʛʥʝʥʴ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʜʽʘʣʦ-

ʛʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʥʠʤʠ. ʇʝʨʝʜʫʚʘʪʠ ʮʴʦʤʫ, ʥʘ ʥʘʰʝ 

ʧʝʨʝʢʦʥʘʥʥʷ, ʤʘʻ ʥʘʷʚʥʽʩʪʴ ʫ ʬʘʭʽʚʮʷ ˇʨʫʥʪʦʚʥʠʭ 

ʟʥʘʥʴ ʧʨʦ ʛʫʤʘʥʽʟʤ, ʛʫʤʘʥʽʩʪʠʯʥʽ ʮʽʥʥʦʩʪʽ, ʩʫʪʥʽʩʪʴ 

ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ, ʟʤʽʩʪ ʽ ʩʧʦʩʦʙʠ ʟʜʽʡʩʥʝʥʥʷ ʛʫʤʘ-

ʥʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʚʠʭʦʚʘʥʥʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʷʢ ʦʩʥʦʚʘ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʧʦʛʣʷʜʽʚ ʽ ʧʝʨʝʢʦ-

ʥʘʥʴ. ɻʫʤʘʥʽʩʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽ-

ʚʮʷ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘʢʦʞ ʥʝʤʦʞʣʠʚʘ 

ʙʝʟ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʪʘʢʠʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʷʢ 

ʧʦʚʘʛʘ ʡ ʜʦʚʽʨʘ ʜʦ ʣʶʜʝʡ, ʜʦʙʨʦʟʠʯʣʠʚʽʩʪʴ, ʪʦʣʝʨʘ-

ʥʪʥʽʩʪʴ, ʝʤʧʘʪʽʡʥʽʩʪʴ, ʛʦʪʦʚʥʽʩʪʴ ʜʦʧʦʤʘʛʘʪʠ ʽʥ-

ʰʠʤ, ʘ ʪʘʢʦʞ ʷʢ ʩʘʤʦʧʦʚʘʛʘ, ʚʽʨʘ ʫ ʚʣʘʩʥʽ ʩʠʣʠ ʡ 

ʟʜʽʙʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ. 

ʆʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʱʦ ʧʦʻʜʥʫʻ ʤʦʪʠʚʘʮʽʡʥʫ, ʢʦʛʥʽʪʠʚʥʫ, ʝʤʦʮʽʡʥʫ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʫ ʩʬʝʨʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘ ʥʘʰʝ ʧʝʨʝʢʦ-

ʥʘʥʥʷ, ʩʧʦʥʫʢʘʻ ʥʝ ʣʠʰʝ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʘ ʡ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʧʨʷ-

ʤʦʚʘʥʦʩʪʽ ʟʘʛʘʣʦʤ ï ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʫ ʥʠʭ ʩʠʩʪʝʤʠ 

ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʚʥʫʪʨʽʰʥʽʭ ʤʦʪʠʚʽʚ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʫʤʘʥʥʠʭ ʷʢʦʩʪʝʡ ʽ ʚʤʽʥʴ ʚʟʘʻ-

ʤʦʜʽʾ ʥʘ ʦʩʥʦʚʽ ʜʽʘʣʦʛʫ, ʩʧʽʚʧʨʘʮʽ ʡ ʧʘʨʪʥʝʨʩʪʚʘ, 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʽʷʣʴ-

ʥʦʩʪʽ ʡ ʧʦʚʝʜʽʥʢʠ ʛʫʤʘʥʽʩʪʠʯʥʠʤ ʽʜʝʷʤ (ʧʦʚʘʛʘ ʜʦ 

ʜʽʪʝʡ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʾʭʥʴʦʛʦ ʛʘʨʤʦʥʽʡʥʦʛʦ ʩʘ-

ʤʦʨʦʟʚʠʪʢʫ ʡ ʩʘʤʦʚʠʷʚʣʝʥʥʷ) ʪʘ ʫʩʧʽʰʥʫ ʩʘʤʦʨʝʘ-

ʣʽʟʘʮʽʶ. ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʫʤʦʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʤʦ-

ʜʝʣʽ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʙ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʨʦʟʚʠʪʦʢ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦ-

ʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʧʝʜʘʛʦʛʘ, 

ʉʧʠʥʠʤʦʩʷ ʜʦʢʣʘʜʥʽʰʝ ʥʘ ʩʪʨʫʢʪʫʨ ̔ ʛʦʪʦʚ-

ʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʜʦ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʚʠ-

ʭʦʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʩʢʣʘʜʘʶʪʴ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ ʡ ʧʦʢʘʟʥʠʢʠ: 

- ʤʦʪʠʚʘʮʽʡʥʠʡ (ʧʨʘʛʥʝʥʥʷ ʩʪʘʪʠ ʧʝʜʘʛʦʛʦʤ-

ʛʫʤʘʥʽʩʪʦʤ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯ-

ʥʦʾ ʤʦʪʠʚʘʮʽʾ; ʧʨʽʦʨʠʪʝʪ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ 

ʷʢ ʧʨʦʚʽʜʥʠʭ ʮʽʣʝʡ, ʟʤʽʩʪʫ ʽ ʤʝʪʦʜʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽ-

ʷʣʴʥʦʩʪʽ); 

- ʢʦʛʥʽʪʠʚʥʠʡ (ʦʚʦʣʦʜʽʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦ-

ʣʦʛʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʟ ʧʝʜʘʛʦʛʽʢʠ, ʧʩʠʭʦʣʦʛʽʾ, ʨʦʟʫ-

ʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʛʫʤʘʥʽʟʘʮʽʾ ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʝ-

ʪʦʜʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ); 

- ʜʽʷʣʴʥʽʩʥʠʡ (ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʜʽʪʴʤʠ, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʠʥ); 

- ʨʝʬʣʝʢʩʠʚʥʠʡ (ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʝʙʝ ʷʢ ʫʯʘʩ-

ʥʠʢʘ ʛʫʤʘʥʥʠʭ ʚʯʠʥʢʽʚ ʽ ʦʨʛʘʥʽʟʘʪʦʨʘ ʛʫʤʘʥʽʩʪʠʯ-

ʥʦʛʦ ʚʠʭʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʧʝʨʝʞʠʚʘʥʥʷ ʟʥʘʯʫ-

ʱʦʩʪʽ ʛʫʤʘʥʥʦʾ ʚʠʭʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʧʨʦʮʝʩʫ 

ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ; ʘʥʘʣʽʟ ʩʫʧʝʨʝʯʥʦʩʪʝʡ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, 

ʪʘ ʰʣʷʭʽʚ ʾʭ ʧʦʜʦʣʘʥʥʷ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʮʽʥʢʠ ʩʚʦʻʾ 

ʨʦʣʽ ʚ ʛʫʤʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʘʛ-

ʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ). 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʽ ʪʝʤ ʥʘʚʯʘ-

ʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ çʇʝʜʘʛʦʛʽʢʘè, çɼʦʰʢʽʣʴʥʘ ʧʝʜʘʛʦ-

ʛʽʢʘè, çʆʩʥʦʚʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽè ʩʪʫʜʝ-

ʥʪʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ, ʥʘʙʫʚʘʶʪʴ ʫʤʽʥʥʷ: ʦʨʽʻʥʪʘ-

ʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʪʘʢʽ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʚʽʜ-

ʥʦʩʠʥ (ʘʣʴʪʨʫʾʟʤ, ʝʤʧʘʪʽʷ ʪʦʱʦ), ʧʦʻʜʥʘʥʥʷ ʧʝʜʘʛʦ-

ʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʨʦʟʚʠʪʢʦʤ ʽʟ ʩʘʤʦʢʦʥʪʨʦʣʝʤ 

ʽ ʩʘʤʦʚʠʭʦʚʘʥʥʷʤ ʩʪʫʜʝʥʪʽʚ; ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʧʦʚʥʽʰʝ ʟʨʦʟʫʤʽʪʠ ʩʫʪʥʽʩʪʴ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʚʽʜʥʦ-

ʩʠʥ, ʦʪʨʠʤʘʪʠ ʜʦʩʚʽʜ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦ-

ʙʣʝʤ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʽʚ ʛʫʤʘʥʽʟʤʫ. 

ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʤʧôʶʪʝʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʬʘʩʠʣʽʪʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 
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ʉʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʚʧʨʘʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʤʧʘʪʽʾ, 

ʝʤʦʮʽʡʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʦʚʦʣʦʜʽʚʘʶʪʴ ʪʝʭʥʽʢʘʤʠ ʘʢ-

ʪʠʚʥʦʛʦ ʩʣʫʭʘʥʥʷ, ʧʽʜʪʨʠʤʘʥʥʷ ʜʽʘʣʦʛʫ, ʚʠʢʦʨʠʩʪʦ-

ʚʫʁʪʴ ʤʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʪʚʦ-

ʨʝʥʥʷ ʚʠʭʦʚʥʠʭ ʩʠʪʫʘʮʽʡ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʘʥʘʣʽʟʫʶʪʴ ʧʝ-

ʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʩʧʽʚʧʨʘʮʽ ʚ ʩʠʩʪʝʤʽ ʚʽʜʥʦʩʠʥ çʚʠʭʦʚʘʪʝʣʴ - ʜʠ-

ʪʠʥʘè, çʜʠʪʠʥʘ - ʜʠʪʠʥʘè, ʚʠʟʥʘʯʘʶʪʴ ʥʘʷʚʥʽ ʚ ʮʽʡ 

ʩʬʝʨʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʪʘ ʰʣʷʭʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. ʉʘʤʝ ʮʽ 

ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʡ ʩʠʥʪʝʟ ʥʘʙʫʪʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ, ʬʦʨ-

ʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʪʚʦʨʯʦ ʡ ʦʧʪʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʾʭ ʫ ʚʠʨʽʰʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɽʬʝʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʨʝʘʣʽ-

ʟʘʮʽʾ ʛʫʤʘʥʽʩʪʠʯʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʚʠʟʥʘʯʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʪʨʝʥʽʥʛʦʚʠʭ ʚʧʨʘʚ, ʨʦʟʽʛʨʫʚʘʥʥʷ ʩʠʪʫʘʮʽʡ ʟʘ ʨʦ-

ʣʷʤʠ, ʜʠʩʢʫʩʽʡ, ʤʽʢʨʦʚʠʢʣʘʜʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤʥʠʭ ʟʘʜʘʯ, ʪʝʭʥʦʣʦʛʽʡ ʽʛʨʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ, ʢʘʨʫʩʝʣʽ (ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʧʠ-

ʪʘʥʴ), ʘʢʚʘʨʽʫʤ, ʥʝʟʘʢʽʥʯʝʥʽ ʨʝʯʝʥʥʷ ñʄʦʾ ʜʫʤʢʠò, 

ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʪʦʱʦ. 

ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʟôʷʩʫʚʘʪʠ ʜʣʷ ʩʝʙʝ, ʥʘʩʢʽʣʴʢʠ ʧʨʘ-

ʚʠʣʴʥʦ ʚʦʥʠ ʦʙʨʘʣʠ ʩʬʝʨʫ ʩʚʦʻʾ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝ-

ʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʙʘʯʠʪʠ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʽʩʥʫʶ-

ʯʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʟʘʧʘʩʦʤ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʜʣʷ ʾʾ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘ ʧʨʘʢʪʠʮʽ ʧʝʜʘ-

ʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʤʽʩʪʦʚʥʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʝ-

ʟʫʣʴʪʘʪʠʚʥʝ ʦʩʚʦʻʥʥʷ ʷʢʦʛʦ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʞʠʚʠʭ ʚʨʘʞʝʥʴ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʨʘʢʪʠʢʘ ʜʦ-

ʧʦʤʘʛʘʻ ʨʝʘʣʴʥʦ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʝʪʦʜʠʯʥʫ ʨʝʬʣʝʢʩʽʶ, ʢʦʣʠ 

ʜʣʷ ʚʠʭʦʚʘʪʝʣʷ ʧʨʝʜʤʝʪʦʤ ʡʦʛʦ ʨʦʟʜʫʤʽʚ ʩʪʘʶʪʴ ʟʘ-

ʩʦʙʠ ʽ ʤʝʪʦʜʠ ʚʣʘʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦ-

ʮʝʩʠ ʚʠʨʦʙʣʝʥʥʷ ʽ ʫʭʚʘʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ɸʥʘʣʽʟ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʧʨʘʢʪʠʢʘʥʪʦʚʽ 

ʫʩʚʽʜʦʤʠʪʠ ʪʨʫʜʥʦʱʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʥʴʦʛʦ ʚ ʨʦ-

ʙʦʪʽ, ʽ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʽ ʰʣʷʭʠ ʾʭ ʧʦʜʦʣʘʥʥʷ. ʊʦʤʫ 

ʧʨʦʚʽʜʥʦʶ ʽʜʝʻʶ ʧʨʘʢʪʠʢʠ ʻ ʨʦʟʚʠʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʠʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ 

ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʩʪʘʥʦʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦʛʦ ʩʪʠʣʶ ʾʭʥʴʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [1, ʩ. 64]. 

ɺʠʭʦʚʥʘ ʨʦʙʦʪʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ ʤʽʩʪʠʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦ-

ʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʜʦ ʥʘʚ-

ʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʷʢ ʥʘ-

ʧʨʠʢʣʘʜ: ʮʽʣʴʦʚʽ ʧʨʦʝʢʪʠ ñʉʚʽʜʦʤʠʡ ʚʠʙʽʨ 

ʛʫʤʘʥʽʟʤʫò, ñʂʨʦʢ ʜʦ ʛʫʤʘʥʥʦʩʪʽ ï ʮʝ ʧʨʦʩʪʦò, ʪʝ-

ʤʘʪʠʯʥʽ ʧʨʦʝʢʪʠ ñʎʽʥʥʽʩʥʽ ʦʨʽʻʥʪʠʨʠ ʩʫʯʘʩʥʦʾ ʤʦ-

ʣʦʜʽò, ñʄʦʷ ʩʠʩʪʝʤʘ ʮʽʥʥʦʩʪʝʡò, ñʂʦʥʬʣʽʢʪʠ ʮʽʥʥʦ-

ʩʪʝʡò, ñɸʣʴʪʨʫʾʟʤò, ñɽʤʧʘʪʽʷò, ñʄʠʣʦʩʝʨʜʷò, ñɺʽʜ-

ʧʦʚʽʜʘʣʴʥʽʩʪʴ ï ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ɼʦʚʢʽʣʣʷò, ɹʨʝʡʥ-ʨʠʥʛ ʟʘ ʪʝʤʘʪʠʢʦʶ ñɻʫʤʘʥʽʟʤ: 

ʪʘʢ ʘʙʦ ʥʽ?ò. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʣʘʜʝʥʝ ʚʠʱʝ ʜʦʟʚʦʣʷʻ ʥʘʤ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʛʫʤʘʥʥʽ ʚʽʜʥʦʩʠʥʠ ʫ ʩʠʩʪʝʤʽ çʚʠ-

ʢʣʘʜʘʯ-ʩʪʫʜʝʥʪè, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘ-

ʥʠʭ ʟʘʚʜʘʥʴ, ʘʢʪʠʚʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘ-

ʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟʜʘʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 

ʧʝʜʘʛʦʛʽʚ: ʙʫʜʫʚʘʪʠ ʟ ʜʽʪʴʤʠ ʧʘʨʪʥʝʨʩʴʢʽ ʩʪʦʩʫʥʢʠ, 

ʩʪʠʤʫʣʶʚʘʪʠ ʮʽʢʘʚʽʩʪʴ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴ-

ʥʠʡ ʽʥʪʝʨʝʩ, ʽʜʝʾ ʪʘ ʪʚʦʨʯʽ ʟʘʤʠʩʣʠ, ʨʦʟʚʠʚʘʪʠ ʽʥʜʠ-

ʚʽʜʫʘʣʴʥʽʩʪʴ, ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʽʥʪʝʨʝʩʠ, ʩʪʘʚʠʪʠʩʷ ʜʦ 

ʜʽʪʝʡ ʙʝʟ ʫʧʝʨʝʜʞʝʥʥʷ, ʥʘ ʨʽʚʥʽ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʪʘʚ-

ʣʝʥʥʷ, ʙʫʜʫʚʘʪʠ ʚʽʜʢʨʠʪʽ, ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʽ ʚʽʜʥʦ-

ʩʠʥʠ, ʩʪʚʦʨʶʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʫ ʘʪʤʦʩ-

ʬʝʨʫ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʞʠʚʠʡ ʽʥʪʝʨʝʩ, ʮʽʢʘʚʽʩʪʴ ʜʦ 

ʩʚʽʪʫ, ʷʢʠʡ ʾʭ ʦʪʦʯʫʻ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʚʠʭʦʚʘʪʝʣʴ ʜʦʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʟʘʢʣʘʜʫ ʤʫʩʠʪʴ ʙʫʪʠ ʪʚʦʨʯʦʶ ʦʩʦʙʠʩʪʽʩʪʶ, 

ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ɿʚʝʨʪʘʶʯʠʩʴ ʜʦ ʧʝʜʘʛʦʛʽʚ, B.ʆ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ 

ʥʘʛʦʣʦʰʫʻ: çʅʝ ʟʘʙʫʚʘʡʪʝ, ʛʨʫʥʪ, ʥʘ ʷʢʦʤʫ ʙʫ-

ʜʫʻʪʴʩʷ ʚʘʰʘ ʧʝʜʘʛʦʛʽʯʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ï ʚ ʩʘʤʽʡ ʜʠ-

ʪʠʥʽ, ʚ ʾʾ ʩʪʘʚʣʝʥʥʽ ʜʦ ʟʥʘʥʴ ʽ ʜʦ ɺʘʩ, ʚʯʠʪʝʣʶ. ʎʝ 

ʙʘʞʘʥʥʷ ʫʯʠʪʠʩʴ, ʥʘʪʭʥʝʥʥʷ, ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʜʦ-

ʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ. ɼʙʘʡʣʠʚʦ ʟʙʘʛʘʯʫʡʪʝ ʮʝʡ ʛʨʫʥʪ, 

ʙʝʟ ʥʴʦʛʦ ʥʝʤʘʻ ʰʢʦʣʠè [8, ʩ. 178] 

ʆʪʞʝ, ʨʦʟʚʠʪʢʫ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʩʧʨʠʷʶʪʴ: ʛʫʤʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʘʢ-

ʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʧʝʜʘʛʦʛʽʯ-

ʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʚʠʚʯʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʚʽʜʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ-

ʚʯʘʥʥʷ, ʫʩʪʘʥʦʚʢʘ ʥʘ ʜʠʪʠʥʫ ʷʢ ʥʘ ʩʘʤʦʮʽʥʥʽʩʪʴ, ʾʾ 

ʨʦʟʫʤʽʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ; ʟʜʘʪʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʟʥʽ 

ʚʠʜʠ ʤʽʞʩʫʙôʻʢʪʥʦʾ ʜʽʘʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ; ʩʪʘʚ-

ʣʝʥʥʷ ʜʦ ʩʝʙʝ ʷʢ ʩʫʙôʻʢʪʘ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʧʝʨʝʪʚʦ-

ʨʝʥʴ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʦ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜʥʦ-
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ʧʨʦʬʝʩʽʡʥʦ-ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘ-

ʛʦʛʽʚ. 
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Abstract 

For distance learning, motivation is the driving force for gaining solid knowledge. The main cognitive needs 

of cadets are reduced to the following provisions: the need for meaning, the need for independence, personal 

experience, urgent need, practical orientation. Distance learning is one of the most effective technologies aimed at 

implementing an individual educational route. Motivation encourages real actions, which are the basis of volitional 

processes, determine the effectiveness of motivation. 

ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʪʠʚʘʮʠʷ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʣʦʞʝʥʠʷʤ: ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʤʳʩʣʝ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʣʠʯʥʳʡ ʦʧʳʪ, ʥʘʟʨʝʚʰʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʴ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠ-

ʟʘʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʄʦʪʠʚʘʮʠʷ ʧʦʙʫʞʜʘʝʪ ʢ ʨʝʘʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʢʦʪʦ-

ʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʚʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʪ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʤʦʪʠʚʘʮʠʠ. 

 

Keywords: Motivation, distance learning, teacher, cadet 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʪʠʚʘʮʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢʫʨʩʘʥʪ 

 

ʄʦʪʠʚʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʠʥ-

ʩʪʠʪʫʪʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʳ, ʥʘ ʢʦʪʦʨʫʶ ʦʧʠʨʘʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʇʨʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʤ ʦʙʫʯʝʥʠʠ, ʧʨʝʧʦʜʘʚʘʥʠʝ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ ʠʥ-

ʩʪʠʪʫʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʤʝʩʪʦ ʠ ʨʦʣʴ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʷʭ. ʎʝʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘʥʪʘ, ʤʦʪʠʚʠʨʦ-

ʚʘʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ ʠ ʧʨʠʤʝ-

ʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʂʫʨʩʘʥʪ ʜʦʣ-

ʞʝʥ ʫʤʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ, 

ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʣʘʜʝʪʴ ʩʧʦʩʦʙʘʤʠ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ɺ ʧʨʦʮʝʩʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪ 

ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʩʝʙʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ɸʢʪʠʚʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʠ ʚʳʩʦʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʣʫʯʘʝ-

ʤʳʝ ʟʥʘʥʠʷ ï ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʢʫʨʩʘʥʪʘ. ʂʫʨʩʘʥʪʳ ʚʧʨʘʚʝ ʩʜʝʣʘʪʴ ʚʳʙʦʨ, ʥʫʞʥʦ 

ʝʤʫ ʫʯʠʪʴʩʷ ʠʣʠ ʥʝʪ. ʆʩʥʦʚʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʣʦ-

ʞʝʥʠʷʤ: 

- ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʤʳʩʣʝ. ʂʫʨʩʘʥʪ ʚʥʠʤʘ-

ʪʝʣʴʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʪʦʛʦ, ʟʘʯʝʤ ʥʫʞʥʦ 

ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ ʢʫʨʩ. ʂʫʨʩʘʥʪʳ ʥʝ ʧʦʞʘʣʝʶʪ ʚʨʝ-

ʤʝʥʠ ʠ ʩʠʣ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘʯʝʤ ʠ ʩʪʦʠʪ ʣʠ ʪʨʘʪʠʪʴ 

ʚʨʝʤʷ ʠ ʩʠʣʳ ʥʘ ʠʟʫʯʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʠʤ ʧʨʝʜʣʘʛʘʶʪ. 

- ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʉʧʦʩʦʙ-

ʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʥʝʩʪʠ ʟʘ 

ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʦʩʥʦʚʥʘʷ ʯʝʨʪʘ ʧʦʚʝʜʝʥʠʷ ʠ 

ʩʘʤʦʩʦʟʥʘʥʠʷ ʢʫʨʩʘʥʪʘ. ʋ ʢʘʞʜʦʛʦ ʩʚʦʷ ʩʠʩʪʝʤʘ 

ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ. ɺ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʫ 

ʥʫʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʛʦ ʚʳʙʦʨʘ, ʘ ʯʪʦʙʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʙʦʨ ʩʦ-

ʩʪʦʷʣʩʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ. ʉʘʤʳʡ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ï ʤʦʪʠʚʠʨʦʚʘʪʴ ʢʫʨʩʘʥʪʘ ʩʘʤʦʤʫ 

ʩʜʝʣʘʪʴ ʚʳʙʦʨ, ʪʦʛʜʘ ʦʥ ʥʘʚʝʨʥʷʢʘ ʟʘʧʦʤʥʠʪ ʪʦʪ ʤʘ-

ʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʙʳʣ ʝʤʫ ʧʨʝʜʣʦʞʝʥ. 

- ʃʠʯʥʳʡ ʦʧʳʪ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ 

ʥʝ ʙʫʜʝʪ ʧʣʦʜʦʪʚʦʨʥʳʤ, ʝʩʣʠ ʦʥ ʦʛʨʘʥʠʯʝʥ ʣʝʢ-

ʮʠʝʡ, ʢʦʪʦʨʫʶ ʦʥ ʩʣʫʰʘʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦ. ʅʫʞʝʥ 

ʜʠʘʣʦʛ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʜʨʫʛʠʤʠ ʩʣʫʰʘʪʝʣʷʤʠ 

ʣʝʢʮʠʠ. ʅʦʚʳʝ ʟʥʘʥʠʷ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʦʧʳʪʘʤʠ. 
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- ʅʘʟʨʝʚʰʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʂʫʨʩʘʥʪʳ ʛʦ-

ʪʦʚʳ ʫʯʠʪʴʩʷ, ʢʦʛʜʘ ʩʠʪʫʘʮʠʷ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚ ʟʥʘʥʠʷʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦ. ʄʦʪʠʚʠʨʦʚʘʥʥʳʡ ʢʫʨʩʘʥʪ ʛʦʪʦʚ ʫʯʠʪʴʩʷ 

ʝʩʣʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʘʢʠʤʠ ʩʦʟʜʘʚʰʠʤʠʩʷ ʚʥʝʰ-

ʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɽʩʣʠ ʢʫʨʩʘʥʪ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʘʙ-

ʩʦʣʶʪʥʦ ʫʩʧʝʰʥʳʤ ʚ ʩʚʦʝʡ ʫʯʝʙʥʦʡ ʩʨʝʜʝ ʠ ʩʨʝʜʘ 

ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʝʤʫ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʤʦʪʠʚʘʮʠʷ ʢ 

ʫʯʝʙʝ ʧʘʜʘʝʪ. 

- ʇʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɻʣʘʚʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʫʯʝʙʳ ʢʫʨʩʘʥʪʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫ-

ʯʝʥʠʠ ï ʵʪʦ ʚʦʧʨʦʩ çʂʘʢ ʷ ʤʦʛʫ ʚʢʣʶʯʠʪʴ ʵʪʠ ʟʥʘ-

ʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ?è. ʀ ʝʩʣʠ ʥʝʪ ʤʦ-

ʪʠʚʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʙʫʜʫʱʝʡ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʠʯʝʛʦ ʠʟʫʯʘʪʴ ʥʝ ʙʫʜʫʪ. ʂʘʢʦʡ 

ʙʳ ʧʨʦʜʚʠʥʫʪʳʡ ʥʝ ʙʳʣ ʦʙʫʯʘʶʱʠʡ, ʝʤʫ ʚʩʝʛʜʘ 

ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʙʫʯʘʷʩʴ ʢʘʢʠʤ ï ʪʦ ʤʝʪʦ-

ʜʘʤ, ʢʫʨʩʘʥʪ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ, ʝʩʣʠ ʫʚʠ-

ʜʠʪ, ʯʪʦ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʠ ʯʪʦ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʩʚʝʪʠʪʝʣʴ-

ʥʦʛʦ ʤʘʨʰʨʫʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʜʠʘʣʦʛʦʚʦʡ ʤʘʥʝʨʳ ʦʙ-

ʱʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʚʷʟʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʪʠʚʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʘʤʦʨʘʟ-

ʚʠʪʠʷ ʠ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʪʝʤʧ ʦʙʫʯʝ-

ʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʳʣʦ ʫʩʧʝʰʥʳʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʩʪʨʦʝʥʘ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʘʷ ʤʦʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʩʭʝʤʳ ʧʨʦʮʝʩʩʘ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʙʫʜʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʜ ʩʭʝʤʦʡ ʧʨʦ-

ʮʝʩʩʘ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʩʨʝʜʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʧʨʦʮʝʩʩʦʚ), ʦʙʨʘʟʫ-

ʶʱʠʭ ʝʜʠʥʫʶ ʮʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʣʫʞʘʱʫʶ ʜʦ-

ʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ.  

ʇʨʦʮʝʩʩ ʤʦʪʠʚʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ, ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 

ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ, ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ʜʝʡ-

ʩʪʚʠʷ, ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʭʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʡ-

ʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʩʪʚʫʶʪ 

ʪʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʠ, ʤʦʪʠʚʳ, ʤʠʨʦ-

ʚʦʟʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦ ʩʝʙʝ, ʩʚʦʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʷʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʠ ʧʝʨʝʞʠʚʘʥʠʷ, ʦʞʠʜʘʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɻʣʘʚʥʦʡ ʠʜʝʝʡ ʢʦʥʮʝʧʮʠʷ ʩʘʤʦ-

ʜʝʪʝʨʤʠʥʘʮʠʠ ʠ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦʪ ʥʘʣʠʯʠʷ ʫ ʥʝʛʦ 

ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ï ʚʥʫʪ-

ʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ, ʚʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʠ ʘʤʦʪʠʚʘ-

ʮʠʷ. ɺ ʩʦʩʪʦʷʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʢʫʨʩʘʥʪ 

ʦʱʫʱʘʝʪ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʦʡ ʧʨʠʯʠʥʦʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ ʧʨʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʝʥʠʝʤ. ɺ ʩʦʩʪʦʷʥʠʠ ʚʥʫʪʨʝʥʥʝʡ 

ʤʦʪʠʚʘʮʠʠ ʢʫʨʩʘʥʪ ʦʱʫʱʘʝʪ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʠʩ-

ʪʠʥʥʦʡ ʧʨʠʯʠʥʦʡ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʝʜʥʘʤʝʨʝʥ-

ʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʘʛʝʥʪʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʝʥʠʝʤ. ɺ 

ʩʦʩʪʦʷʥʠʠ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ ʢʫʨʩʘʥʪ ʚʦʩʧʨʠʥʠ-

ʤʘʝʪ ʧʨʠʯʠʥʳ ʩʚʦʝʛʦ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʢʘʢ ʚʥʝʰʥʠʝ, ʥʘʚʷʟʘʥʥʳʝ ʠʟʚʥʝ, ʘ ʩʝʙʷ ʦʙʲʝʢʪʦʤ 

ʤʘʥʠʧʫʣʷʮʠʠ. ʉʦʩʪʦʷʥʠʝ ʘʤʦʪʠʚʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʤʝʨʝʥʠʷ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʦ-

ʚʝʜʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʯʫʚʩʪʚʦʤ ʥʝʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʠ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʦʢʨʫʞʘʶʱʠʤ. ʇʨʦʮʝʩʩ ʤʦʪʠʚʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʟʜʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ, ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ, ʤʝʩʪʘ, ʚʨʝʤʝʥʠ 

ʜʝʡʩʪʚʠʷ, ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʭʘ, ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʝʡʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʩʪ-

ʚʫʶʪ ʪʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʠ, ʤʦʪʠʚʳ, 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʨʩʘʥʪʘ ʦ ʩʝʙʝ ʠ ʧʨʦʛʥʦʟ 

ʝʝ ʠʟʤʝʥʝʥʠʡ, ʦʞʠʜʘʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʢʣʶʯʘʷ 

ʦʮʝʥʢʠ ʜʨʫʛʠʭ ʣʶʜʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʝ ʤʦʪʠʚʳ ʥʘʭʦʜʷʪʩʷ ʚ ʛʘʨʤʦʥʠʯʥʦʤ ʩʦʯʝ-

ʪʘʥʠʠ, ʪʘʢ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦ-

ʙʫʞʜʘʝʤʘʷ ʦʜʥʠʤ ʤʦʪʠʚʦʤ ʥʝ ʩʧʦʩʦʙʥʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ [2].  

ʋʜʘʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦ-

ʮʝʩʩʘ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʡ ʩ SCORM. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʚʳʙʠʨʘʝʪ ʩʠʩʪʝʤʫ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝ-

ʥʠʶ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ 

ʩʭʝʤʳ ʚʦʟʤʦʞʥʘ ʠ ʩ ʧʦʤʦʱʴʶ ʨʝʩʫʨʩʦʚ Web 2.0. 

ʈʝʘʣʠʟʘʮʠʷ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʌɻɹʆʋ ɺʆ ʋʀ ɻɸ ʠʤʝʥʠ ʛʣʘʚʥʦʛʦ ʤʘʨʰʘʣʘ ʘʚʠʘ-

ʮʠʠ ɹ.ʇ. ɹʫʛʘʝʚʘ ʛ. ʋʣʴʷʥʦʚʩʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʘʟʝ 

ʧʣʘʪʬʦʨʤʳ Microsoft Teams. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʧʝʜʘʛʦʛʦʤ ʠ ʢʫʨʩʘʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʩʝʨʚʠʩʘ ʣʠʯʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʩʪʨʦʝʥʥʦʛʦ ʬʦʨʫʤʘ ʠ ʯʘʪʘ. ʅʘ 

ʬʦʨʫʤʝ ʩʦʟʜʘʝʪʩʷ ʪʝʤʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʩʫʞʜʝ-

ʥʠʷ. ʈʝʟʫʣʴʪʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ. 

ʇʦ ʠʪʦʛʘʤ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʟʘ-

ʥʷʪʠʷ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʠʪʦʛʦʚʳʡ 

ʪʝʩʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪ 3 ʜʦ 5 ʚʦʧʨʦʩʦʚ ʥʘ 

ʧʨʦʚʝʨʢʫ ʫʩʚʦʝʥʠʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʡ ʮʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʤʳ ʢʦʥʩʪʨʫʠʨʫʝʤ ʠʪʦʛʦʚʳʡ 

ʪʝʩʪ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʩʚʘʠʚʘʶʱʠʭ ʢʫʨʩ ʥʘ ʙʘʟʦ-

ʚʦʤ ʫʨʦʚʥʝ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʤʠʥʠʤʫʤ ʠʟ 18 

ʟʘʜʘʥʠʡ ʠ ʚʦʧʨʦʩʦʚ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʜʣʷ ʨʘʟʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʠʪʦʛʦʚʳʭ ʪʝʩʪʦʚ. 

ʀʪʦʛʦʚʘʷ ʦʪʤʝʪʢʘ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʝʪ ʢʫʨʩʘʥʪ 

ʟʘ ʟʘʥʷʪʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʤʝʪʢʝ ʟʘ ʠʪʦʛʦʚʦʝ ʪʝ-

ʩʪʠʨʦʚʘʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʤʝʪʢʠ çʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦè ʦʙʫʯʘʶʱʝʤʫʩʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʧʨʘʚʠʣʴʥʦ ʥʝ ʤʝʥʝʝ 70% ʟʘʜʘʥʠʡ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʘ, 

ʦʪʤʝʪʢʘ çʭʦʨʦʰʦè ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʥʝ ʤʝʥʝʝ 80% ʟʘʜʘʥʠʡ ʠ ʦʪʤʝʪʢʘ çʦʪʣʠʯʥʦè ʚʳʩʪʘʚ-
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ʣʷʝʪʩʷ ʧʨʠ ʦʪʚʝʪʝ ʥʘ 90% ʚʦʧʨʦʩʦʚ. ʆʪʤʝʪʢʘ ʚʳ-

ʩʪʘʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʠʩʪʝʤʦʡ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʘ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʜʦʩʪʠʛʰʠʭ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʧʦʨʦʛʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʘʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʦʙʨʘ-

ʪʠʪʴʩʷ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ ʢʫʨʩʘ ʠʣʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ ʧʨʝʧʦʜʘʚʘʪʝʣʶ [3]. 

ʀʟʣʦʞʝʥʥʘʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʘʨʘʜʠʛʤʘ ʧʨʦʮʝʩʩʘ 

ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠ-

ʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʥʢʨʝʪʠʟʠʨʫ-

ʝʪʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ ʚʫʟʘ. 

ʇʦ ʦʮʝʥʢʘʤ ʖʅɽʉʂʆ, ʙʦʣʝʝ 1,5 ʤʠʣʣʠʘʨʜʦʚ 

ʩʪʫʜʝʥʪʦʚ ʚ 165 ʩʪʨʘʥʘʭ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ-

ʩʝʱʘʪʴ ʟʘʥʷʪʠʷ ʠʟ-ʟʘ COVID-19. ʇʘʥʜʝʤʠʷ ʚʳʥʫ-

ʜʠʣʘ ʛʣʦʙʘʣʴʥʦʝ ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʙʨʘ-

ʪʠʪʴʩʷ ʢ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʝ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ. ʕʪʦ ʦʢʘʟʘʣʦʩʴ ʥʝʧʨʦʩʪʦ 

ʢʘʢ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦ-

ʨʳʝ ʚʳʥʫʞʜʝʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʦ-

ʥʘʣʴʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʜʝʡʩʪʚʫʷ ʙʦʨʴʙʝ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʠʨʫʩʘ [1]. ʄʦʪʠʚʘʮʠʷ ʧʦʙʫʞ-

ʜʘʝʪ ʢ ʨʝʘʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ 

ʚʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʪ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʤʦ-

ʪʠʚʘʮʠʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

1. Covid-19 ʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʀʥʪʝʨʚʴʶ 

ʩ ɼ-ʨ ʄʘʡʢʣ ʄʫʨ https://www.un.org/ru/115908 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ18.12.20) 

2. ʍʘʡʨʝʪʜʠʥʦʚ ʀ.ʄ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʩʫʱʥʦʩʪʴ 
ʤʦʪʠʚʘʮʠʠ ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ.  

3. ʈʦʤʘʥʝʥʢʦʚʘ, ɼ.ʌ. ʄʝʪʦʜʳ ʧʝʜʘʛʦʛʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ / ɼ.ʌ. 

  



Danish Scientific Journal No45, 2021 17 

PHILOLOGICAL SCIENCES 

 

ONOMATOPOEIC TYPOLOGY  

 

Arabidze N. 

master student of Chekhovôs Taganrog State Institute 

 

 

Abstract 
Onomatopoeia is primordially free and multivariate; onomatopoeia features differ from language to language. 

The article presents some existing grounds of onomatopoeia typology based on the Russian, English and German 

languages according to the various authors. In result we consider typology criteria for onomatopoeia according to 

grammatical, semantic, lexical and phonetic point of view. 

 

Keywords: sound symbolism, onomatopoeia, onomatopoeic unit, verb interjection, signal vocabulary, sound 

symbols, phonetic motivation. 

 

One of the main ways of word formation is ono-

matopoeia, that is, the creation of new words by pho-

netic assimilation to sounds of animate and inanimate 

nature, as well as of human activity. Such lexical units 

as russ. ʢʚʘʢʘʪʴ, eng. quack-quack, germ; russ. ʭʣʦ-

ʧʘʪʴ, klatschen, eng. clap; russ. ʧʠʱʘʪʴ (for mice), 

eng. squeak, germ. piepsen, etc. Onomatopoeia is be-

lieved to appear as the first words in human speech, and 

etymology, as the science of the origin of words, could 

not ignore such a phenomenon. 

Scholars hypothesized that imitation of the sounds 

of animals and the surrounding world was one of the 

possible sources of speech [8]. 

In the scientific literature there is a strong opinion 

that onomatopoeia is an imitation of the sounds of the 

surrounding reality. The sounds of the surrounding re-

ality include the sounds made by living beings: people 

(laughter, hiccups), animals and birds, the sounds of na-

ture (the sound of water, thunder), as well as sounds, 

emitted by objects: the creak of wood, the sounds of a 

saw, the clink of falling dishes, sounds from the blows 

of an ax, etc. [10, 437]. 

In addition, the authors define "onomatopoeia" as 

"a special way of forming words, where words arise in 

the process of imitating natural sounds for example 

russ. ʢʫʢʫʰʢʘ, eng. cockoo, germ. Kuckuck as a desig-

nation of this bird, thereby accommodating two differ-

ent things (the process and the result) to the definition 

of the concept of "onomatopoeia" [4, 90]. 

Metzler's Dictionary gives the following defini-

tion: 1) imitation of natural sounds, the sound of water, 

thunder, sounds made by animals, human voices, for 

example, miau, muh; 2) the formation of new words by 

imitating natural sounds, for example germ. Kuckuck, 

engl, cuckoo, fran. coucou [10, 437]. S. Kuznetsova, 

S.Ozhegova and N.Shvedova understand by onomato-

poeia, first, the reproduction of the natural sound of 

smb., smth., and secondly, a word based on imitation of 

the natural sound of the object it denotes engl. cuckoo, 

croak [5]. At the same time, S. Ozhegov and N. Shve-

dova understand onomatopoeia as the phenomenon to 

reproduce natural sound only by the sounds of speech 

[7, 227]. 

In the "Concise Dictionary of Linguistic Terms" 

of N. Vasilyeva onomatopoeia defined not as a phe-

nomenon, but "onomatopoeic words", which are under-

stood as unchangeable words that conditionally repro-

duce the sounds of animate and inanimate nature, the 

environment (russ. ʦʡ!/ ʘʡ!, ʪʠʢ-ʪʘʢ, ʢʘʨ-ʢʘʨ (for a 

crow ); germ. autsch, klip, klap, KRAH! KRAH !; engl. 

outch, tic-tac, caw-caw), as well as full-valued words, 

the sound composition of which resembles the objects 

and phenomena called by these words (russ. ʪʠʢʘʪ ,ɹ 

ʢʘʨʢʘʪʴ; germ. ticken, krªʩhzen; engl. tick, caw) [2, 

39]. Thus, the imitation of natural sounds acquires lex-

ical and grammatical design. 

Onomatopoeic words of the Russian language are 

divided into the next groups according to the nature of 

the sounds: 

1) words imitating the voices of birds and insects: 

russ. ʯʠʢ-ʯʠʨʠʢ, eng. wee-tweet-tweet, germ. tsch-

iwitt;  

russ.ʞ-ʞ-ʞ, eng. z-z-z. germ. SUMM! SUMM; 

2) words imitating animal voices: 

russ. ʭʨʶ-ʭʨʶ, eng. grunt-grunt, germ. OINK !; 

russ. ʤʫ-ʫ-ʫ, eng. moo-moo, germ. MUH !; 

3) words imitating various sounds that do not be-

long to living beings: 

russ. ʪʫʢ-ʪʫʢ, eng. knock-knock, germ. klopf, 

klopf; 

russ. ʜʟʳʥʴ-ʜʟʳʥʴ, eng. ting-a-ling, germ. klinge-

lingeling. 

Also such verb interjections as russ. ʭʣʦʧ, ʰʣʝʧ; 

engl. flap, plop; germ. Plumps !, klaps ! are supposed 

to be onomatopoeia. Such words have sound-visual na-

ture, there is the "pressure" of sound in the meaning. 

For example, nouns russ. ʢʫʢʫʰʢʘ; engl. a cuckoo; 

germ. der Kuckuck etc. the sounds of speech imitate the 

cry of a bird. The sound of words russ. ʨʝʚ, ʭʨʘʧ, ʛʫʣ, 

ʰʝʧʦʪ, ʰʦʨʦʭ; engl. roar, snore, hum, whisper, rus-

tle; germ. Bruellen, Schnarchen, Droehnen, Fluestern, 

Geraeusch, etc. depict the called sounds[3, 313]. 

Considering onomatopia in English two types of 

phenomenon are distinguished: 

Å Direct. Contained in words that directly imitate 

natural sounds (russ. ʜʠʥʴ-ʜʠʥʴ, ʙʘʮ, ʢʫʢʫʰʢʘ, ʟʚʦʥ 

ʢʦʣʦʢʦʣʦʚ; engl. ding-dong, bang, cuckoo, tintinabu-

lation; germ. kling, klang, bums; kuckuck, 

Glockenlaeuten). All of these words have varying de-

grees of onomatopoeic meaning. Some immediately 

point to the source of the sound, while others require 
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some effort and imagination to decipher. Also, it is in-

teresting to consider the english phrase Ding-dong 

struggle, where onomatopoeia can be used figuratively. 

Å Indirect. This is a combination of sounds, aimed 

to turning a statement into an echo of its meaning - 

echo-writing. The meaning of the statement is strength-

ening: engl. And the silken, sad, uncertain, rustling of 

each purple curtain. - the sound s gives the impression 

of a rustling curtain. 

Germ. "Knusper, knusper, Knªuschen, wer 

knuspert an meinem Hªuschen?" - a German children's 

nursery rhyme, where the frequent use of a combination 

of sounds - kn is traced, giving the impression of a 

crunch. 

In comparison to alliteration indirect onomatopia 

requires a mention of the sound producer. Often used 

through repetitive words that are not onomatopoeic in 

themselves: engl. Silver bellsé now they tinkle, tinkle, 

tinkle. To the tintinnabulation that so musically wells. 

From the bells, bells, bells, bells, bells, bells, bells. 

From the jingling and the tinkling of the bells [15]. 

Nowadays scientists have not made any decision 

about the belonging of two types of vocabulary to ono-

matopoeic words: a) signal vocabulary and b) sound 

symbols. 

The first type (a) includes commands to animals - 

words, of course, of the most ancient origin. They are 

divided into two semantic complexes - to lure (more 

ancient) and drive away, make animals walk faster, 

tease, etc. The speech form of modern appeals to ani-

mals retains these features to a certain extent, compare: 

to lure chickens: ʨʫʩʩ. ʮʳʧ-ʮʳʧ,, eng. tuck-tuck-, 

germ. put-put; 

to lure geese: russ. ʛʫʣʠ-ʛʫʣʠ, eng. dlidli; 

to stop the horse: russ. ʪʧʨʫ!, eng. whoa, germ. 

brr;  

chase the dog away: russ. ʬʫ!, eng. shoo !,germ. 

husch !; 

lure the cat: russ. ʢʠʩʴ-ʢʠʩʴ, eng. here kitty kitty, 

germ. musch-musch, miez-miez; 

chase the cat away: russ. scatter !, eng. scat, germ. 

schhh 

The second type (b) includes words that show cor-

respondence between the type of sound and the type of 

meaning. This phenomenon is called sound symbolism. 

Some researchers suggest that there are common, uni-

versal for all languages of the world, connections be-

tween sound and meaning [16]. 

The phenomenon sound symbolism, phonesthesia 

or phonosemantics is the idea that vocal sounds or pho-

nemes carry meaning in and of themselves. Sound-

symbolic words often denote types of movement, light 

phenomena, distance, shape, size, gait, facial expres-

sions, etc. 

For example, russ. ʣʠʟʘʪʴ, eng. to lick, germ 

lecken; 

russ. ʯʘʚʢʘʪʴ, eng. chomp, germ. schmatzen; 

russ. ɦ ʝʣʢʘʪʴ, eng. clack, germ. klappern. 

According to Ullman: ñThe power of sound ex-

pression, which only represents a specific aspect of 

phonetic motivation, can be emotionally influencing in 

many ways. If sound and meaning correspond to each 

other, then it makes consonance [12, 96]. Otherwise, 

the mismatch between sound and meaning generates an 

equal amount of emotional impact. 

Indeed, with a skillful selection of words, it is pos-

sible to depict an artistic acoustic. For example, the 

feeling of silence and peace is depicted in the famous 

poem by I.V. Goethe, arising the selection of words 

with long vowels and diphthongs: 

¦ber allen Gipfeln 

Ist Ruh, 

In allen Wipfeln 

Sp¿rest du 

Kaum einen Hauch; 

Die Vºgelein schweigen im Walde. 

Warte nur, balde 

Ruhest du auch. 

(J.W. von. Wandrers Nachtlied) [14]. 

As an example in English, consider Poe's poetry, 

which is always filled with sensitive details, often dis-

turbing and frightening. This emotional effect is 

achieved by using onomatopic units. 

Below is an excerpt from the poem "The Bells" by 

Edgar Alan Poe: 

Oh, the bells, bells, bells! 

What a tale their terror tells 

Of Despair! 

How they clang, and clash, and roar! 

What a horror they outpour 

On the bosom of the palpitating air! 

Yet the ear it fully knows, 

By the twanging, 

And the clanging, 

How the danger ebbs and flows; 

Yet the ear distinctly tells, 

In the jangling, 

And the wrangling [11]. 

On the contrary, a skillful selection of words with 

short vowels and appropriate endings revives the pic-

ture of nature, creates a mood of lightness and fun: 

Da flattert um die Quelle 

Die wechselnde Libelle, 

Der Wasserpapillon, 

Bald dunkel und bald helle. 

(J.W. von Goethe. Die Freuden) [13]. 

Onomatopoeia is also often used in nursery 

rhymes. For example, one of Chukovsky's poems, the 

cheerful musical mood of the poem is noticeable thanks 

to the use of onomatopoeic units, which will also 

broaden children's mind. 

çɺʦʪ ʦʙʨʘʜʦʚʘʣʠʩʴ ʟʚʝʨʠ - 

ɿʘʩʤʝʷʣʠʩʴ ʠ ʟʘʧʝʣʠ, 

ɻʫʩʠ ʥʘʯʘʣʠ ʦʧʷʪʴ 

ʇʦ-ʛʫʩʠʥʦʤʫ ʢʨʠʯʘʪʴ - 

ɻʘ-ʛʘ-ʛʘ! 

ʂʦʰʢʠ ʟʘʤʫʨʣʳʢʘʣʠ - 

ʄʫʨ, ʤʫʨ, ʤʫʨ! 

ʇʪʠʮʳ ʟʘʯʠʨʠʢʘʣʠ - 

ʏʠʢ-ʯʠʨʠʢ! 

ʃʦʰʘʜʠ ʟʘʨʞʘʣʠ - 

ʀ-ʛʦ-ʛʦ! 

ʄʫʭʠ ʟʘʞʫʞʞʘʣʠ - 

ɾ-ʞ-ʞ-ʞ-ʞ! 

ʃʷʛʫʰʘʪʘ ʢʚʘʢʘʶʪ - 

ʂʚʘ-ʢʚʘ-ʢʚʘ! 
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ɸ ʫʪʷʪʘ ʢʨʷʢʘʶʪ - 

ʂʨʷ-ʢʨʷ-ʢʨʷ! 

ʇʦʨʦʩʷʪʘ ʭʨʶʢʘʶʪ - 

ʍʨ-ʁʭʨ-ʁʭʨʶ! 

ʄʫʨʦʯʢʫ ʙʘʶʢʘʶʪ, 

ʄʠʣʫʶ ʤʦʶ... 

ɹʘʶʰʢʠ-ʙʘʶ, ʙʘʶʰʢʠ-ʙʘʶ...è 

(ʂ.ʏʫʢʦʚʩʢʠʡ) [9]. 

The musicality of the poems is obvious, it is cre-

ated not by any word, but by series of words with the 

corresponding sound. 

The following groups of onomatopoeia can be 

considered on the basis of selected onomatopoeic units 

of English, Russian and German following the semantic 

classification of A.A. Nurullova: 

1) human; 

engl. ha-ha 

russ. ʭʘ-ʭʘ 

germ. haha! hªhª! 

2) animals and birds; 

engl. cock-a-doodle-doo, crow-crow 

russ. ʢʫ-ʢʘ-ʨʝ-ʢʫ 

germ. KIKERIKI! 

3) inanimate things; 

engl. ding-dong 

russ. ʜʠʥʴ-ʜʠʥʴ 

germ. kling, klang 

4) phenomenon of nature: 

engl. pit-a-pat 

russ. ʢʘʧ-ʢʘʧ 

germ. tropf-tropf [6]. 

The semantic content of equivalents in different 

languages does not completely coincide. So, for exam-

ple, in the Russian language the verb russ. ʤʳʯʘʪʴ 

means "to make plangent sounds "moo"- to cry (about 

a cow, a bull and some other animals). In English, three 

onomatopoeic verbs are used in the meaning of ñmoo-

ingò: low, moo, bellow, however, the last word can be 

used only with the lexical unit bull [1, 51]. 

Thus, having considered the various typologies of 

onomatopoeia in several languages, we come to the 

conclusion that there are different grounds for typolo-

gies of onomatopoeia. For example, from the grammat-

ical point of view (onomatopes - noun, onomatopes - 

verb., Onomatopes - intergection.), from the semantic 

point of view (onomatopes based on onomatopoeia of 

humans, animals, inanimate objects, nature), from the 

lexical point of view (sound symbols and signal vocab-

ulary), from the point of view of phonetics (direct and 

indirect). 

 

REFERENCES: 
1.ñMetzler Lexikon Spracheò (hrsg) Gl¿ck, 

Helmut Stuttgart, 1993. 

2.Poe Edgar Allan "The Bells". URL: 

https://poets.org/poem/bells (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

02.04.2020). 

3.Ullmann, Stephan Grundz¿ge der Semantik. Die 

Bedeutung in sprachwissenschaftlicher Sicht. 

Gebundene Ausgabe ï 1972 ï 347 S. 

4.Wolfgang Johann von Goethe òDie Freuden" 

URL: https://nddg.de/gedicht/18034-Die+Freuden-

Goethe.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.04.2015 

5.Wolfgang Johann von Goethe "¦ber allen 

Gipfeln ist Ruh'" URL: http://www.medienwerkstatt-

online.de/lws_wissen/vorlagen/show-

card.php?id=4006 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.04.2020). 

6.ɸʣʠʝʚʘ, ʉ.ɸ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʟʚʫʢʦʧʦʜʨʘʞʘʪʝʣʴʥʦʡ ʣʝʢʩʠʢʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʫʩʩʢʦʤ  ʷʟʳʢʝ: ʜʠʩ. ï ʄʘʭʘʯʢʘʣʘ, 

1997 ï 158 ʩ. 

7.ɺʘʩʠʣʴʝʚʘ ʅ.ɺ., ɺʠʥʦʛʨʘʜʦʚ ɺ. ɸ., ʐʘʭʥʘʨʦ-

ʚʠʯ ɸ. ʄ. ʂʨʘʪʢʠʡ ʩʣʦʚʘʨʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʠ-

ʥʦʚ. - ʄ. : ʈʫʩ.  ʷʟ., 1995. - 176 ʩ.; 20 ʩʤ. 

8.ɿʘʜʦʨʦʞʥʳʭ, ɼ.ʇ. ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʦʥʦʤʘʪʦʧʦʚ ʚ ʨʫʩʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʘʭ // ʄʦʣʦ-

ʜʦʡ ʫʯʝʥʳʡ. ð 2012. ð ˉ12. ð ʉ. 323-325. 

9.ʀʩʢʦʩ ɸ., ʃʝʥʢʦʚʘ ɸ. ʃʝʢʩʠʢʦʣʦʛʠʷ ʥʝʤʝʮ-

ʢʦʛʦ ʷʟʳʢʘ (ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ). ʀʟʜʘʪʝʣʴʩʪʚʦ 

çʇʨʦʩʚʝʱʝʥʠʝè, ʃʝʥʠʥʛʨʘʜʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, ʃʝʥʠʥ-

ʛʨʘʜ, 1970. 

10.ʂʫʟʥʝʮʦʚ ʉ.ɸ. ʉʦʚʨʝʤʝʥʥʳʡ ʪʦʣʢʦʚʳʡ ʩʣʦ-

ʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. 2004. 

11.ʅʫʨʫʣʣʦʚʘ, ɸ.ɸ. ʅʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʘʷ 

ʩʧʝʮʠʬʠʢʘ ʟʚʫʢʦʧʦʜʨʘʞʘʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʘʥʛʣʠʡ-

ʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ ʠ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʦʚ // ɺʝʩʪʥʠʢ 

ʊɻɻʇʋ. 2013. ˉ3 (33). 

12.ʆʞʝʛʦʚ ʉ.ʀ. ʠ ʅ.ʖ. ʐʚʝʜʦʚʘ çʊʦʣʢʦʚʳʡ 

ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè, ʄʦʩʢʚʘ, 1998. 

13.ʉʘʜʦʚʥʠʢʦʚʘ, ɸ.ɻ. ʆʥʦʤʘʪʦʧʝʷ: ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2016. ð 

ˉ21. ð ʉ. 1020-1022. 

14.ʏʫʢʦʚʩʢʠʡ ʂ. ʉʪʠʭʠ 

https://shkola7gnomov.ru/parrents/eto_interesno/razvi

vayuschie_zanyatiya/id/973/ (ʜʘʪʘ  ʦʙʨʘʱʝʥʠʷ: 

10.04.2020). 

15.https://studwood.ru/813612/literatura/osobenn

osti_onomatopei (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.02.2020). 

16.http://www.krugosvet.ru/articles/66/1006654/

1006654/al.htm (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.03.2020). 

 

 

  



20 Danish Scientific Journal No45, 2021 

ORDER, PERMISSION, PROHIBITION AND INSTRUCTIONS IN THE CATEGORY OF 

MOTIVATION  

 

Muminova A. 

Teacher, Doctor (PhD) in Philology  

Department of General Linguistics 

Uzbekistan State University of World Languages 

 Tashkent, Uzbekistan  

 

ʋʅɼɸʐ ʂɸʊɽɻʆʈʀʗʉʀɼɸ ɹʋʁʈʋפ, ʌɸʈʄʆʁʀʐ, ʈʋʍʉɸʊ, ʊɸפʀפ, ʁɶʃ-ʁɶʈʀפ 

 

ʄʫʤʠʥʦʚʘ ɸ.ɸ. 

ʉʪʘʨhʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʜʦʢʪʦʨ (PhD) ʧʦ ʬʠʣʦʣʦʛʠʠ  

ʂʘʬʝʜʨʳ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠʷ  

ʋʟʙʝʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʤʠʨʦʚʳʭ ʷʟʳʢʦʚ,  

ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

Abstract 

The article deals with the category of motivation in the system texts. Lexical and grammatical means at the 

same time play the role of formal means of expressing motivation in texts. When an order and an order are given, 

the seme of the order, along with special lexical and grammatical forms denoting such motives, is also presented 

by means of words denoting an object prompted to action. Such words are nouns, adverbs and interjections. It also 

tells about the theory of speech acts, analyzes the pragmatic factors of advertising discourse, their influence on the 

content of the text. The category of motivation, which is expressed in terms of reflecting national culture in units 

of languages, have similar and distinctive features in the compared languages. Similar and distinctive features in 

the expression of motivation are determined by national-cultural (linguocultural) characteristics. Stereotypes in 

the process of motivation are based on what is the nationality and mentality of the people. 

ɸʥʥʦʪʘʮʠʷ 

ʄʘץʦʣʘʜʘ ʫʥʜʘʰ ʢʘʪʝʛʦʨʠʷʩʠʥʠʥʛ ʠʬʦʜʘʩʠ ״ʘץʠʜʘ ʩ˄ʟ ʙʦʨʘʜʠ. ʃʝʢʩʠʢ, ʛʨʘʤʤʘʪʠʢ ʚʦʩʠʪʘʣʘʨ 

ʫʥʜʘʰʥʠʥʛ ʬʦʨʤʘʣ ʠʬʦʜʘ ʚʦʩʠʪʘʣʘʨʠ ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʘʜʠ. ɹʫʡʨʫץ ʚʘ ʬʘʨʤʦʡʠʰʥʠʥʛ ʙʝʨʠʣʠʰʠʜʘ 

ʙʫʡʨʫץ ʩʝʤʘʩʠ ʫʰʙʫ ʫʥʜʘʰʣʘʨʥʠ ʘʥʛʣʘʪʫʚʯʠ ʤʘʭʩʫʩ ʣʝʢʩʠʢ ʚʘ ʛʨʘʤʤʘʪʠʢ ʰʘʢʣʣʘʨ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ 

ʙʫʶʨʠʣʘʸʪʛʘʥ ״ʘʨʘʢʘʪ ʦʙʲʝʢʪʠʥʠ ʘʥʛʣʘʪʫʚʯʠ ʩ˄ʟʣʘʨ ʸʨʜʘʤʠʜʘ ״ʘʤ ʝʪʢʘʟʠʣʘʜʠ. ʄʠʣʣʠʡ ʤʘʜʘʥʠʷʪʥʠ ʘʢʩ 

ʵʪʪʠʨʠʰ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʫʥʜʘʰ ʢʘʪʝʛʦʨʠʷʩʠʥʠʥʛ ˄ʭʰʘʰ ʚʘ ʬʘʨץʠ ʞʠ״ʘʣʘʨʠʥʠ ʢ˄ʨʠʰ ʤʫʤʢʠʥ. ʋʣʘʨʥʠʥʛ 

ʬʘʨץʣʘʨʠ ʤʠʣʣʠʡ-ʤʘʜʘʥʠʷʪʥʠʥʛ ʪʘʲʩʠʨʠʜʘ ʠʬʦʜʘʩʠʥʠ ʪʦʧʠʰʠ ʢ˄ʨʩʘʪʠʣʛʘʥ. ʄʫʣʦץʦʪ ʧʘʡʪʠʜʘ ʛʘʧʣʘʨ, 

ʞʫʤʣʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʨ ʵʢʘʥ, ʘʣʙʘʪʪʘ, ʛʘʧʣʘʨʥʠʥʛ ʪʫʟʠʣʠʰ ʞʠ״ʘʪʜʘʥ ʩʝʤʘʥʪʠʢʘʩʠʛʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʰ 

ʣʦʟʠʤ. ʋʣʘʨ ʢ˄ʟʣʘʥʛʘʥ ʤʘץʩʘʜ ʪʦʤʦʥ ʡ˄ʥʘʣʪʠʨʠʣʘʜʠ ʚʘ ʤʫʣʦץʦʪ ʞʘʨʘʸʥʠʜʘ ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʠʞʦʙʠʡ ʸʢʠ 

ʩʘʣʙʠʡ ʥʘʪʠʞʘʛʘ ʵʨʠʰʠʰʠʜʘ ʤʫ״ʠʤ ʨʦʣʴ ˄ʡʥʘʡʜʠ. ɹʫ ʞʘʨʘʸʥʜʘ ʫʥʜʘʰ ʤʫ״ʠʤ ʦʤʠʣ ״ʠʩʦʙʣʘʥʠʙ, 

ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʢ˄ʟʣʘʛʘʥ ʤʘץʩʘʜʠʛʘ ʝʪʠʰʠʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ. ʋʥʜʘʰ ʪʫʰʫʥʯʘʩʠ ʠʤʧʝʨʘʪʠʚ ʢʘʪʝʛʦʨʠʷʩʠ ʙʠʣʘʥ 

ʙʦסʣʠץ. ʀʤʧʝʨʘʪʠʚ ʩʝʤʘʥʪʠʢʘʩʠ ʫʥʜʘʰʥʠʥʛ ʤʘʲʥʦʚʠʡ ץʠʩʤʠʜʠʨ. ʀʤʧʝʨʘʪʠʚ ʛʨʘʤʤʘʪʠʢ ʢʘʪʝʛʦʨʠʷ ʙ˄ʣʠʙ, 

ʫ ʫʥʜʘʰ ʫʩʫʣʣʘʨʠʜʘʥ ʙʠʨʠ. ʋʥʜʘʰ ʢʘʪʝʛʦʨʠʷʩʠ ʥʠ״ʦʷʪʜʘ ʢʝʥʛ ʪʫʰʫʥʯʘ ʙ˄ʣʠʙ, ʠʥʜʠʚʠʜʥʠʥʛ ʢ˄ʟʣʘʛʘʥ 

ʤʘץʩʘʜʠʛʘ ʝʪʠʰʠʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ. 

 

Keywords: inducement category, text, modality, rejoinder, suggestion, message, influence. 

ʂʘʣʠʪ ʩ˄ʟʣʘʨʠ: ʫʥʜʘʰ ʢʘʪʝʛʦʨʠʷʩʠ, ʤʘʪʥ, ʤʦʜʘʣʣʠʢ, ʠʰʦʨʘ, ʪʘʢʣʠʬ, ʭʘʙʘʨ, ʪʘʲʩʠʨ. 

 

ʄʫʣʦץʦʪ ʧʘʡʪʠʜʘ ʛʘʧʣʘʨ, ʞʫʤʣʘʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʨ ʵʢʘʥ, ʘʣʙʘʪʪʘ, ʛʘʧʣʘʨʥʠʥʛ ʪʫʟʠʣʠʰ 

ʞʠ״ʘʪʜʘʥ ʩʝʤʘʥʪʠʢʘʩʠʛʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʰ ʣʦʟʠʤ. 

ʋʣʘʨ ʢ˄ʟʣʘʥʛʘʥ ʤʘץʩʘʜ ʪʦʤʦʥ ʡ˄ʥʘʣʪʠʨʠʣʘʜʠ ʚʘ 

ʤʫʣʦץʦʪ ʞʘʨʘʸʥʠʜʘ ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʠʞʦʙʠʡ ʸʢʠ 

ʩʘʣʙʠʡ ʥʘʪʠʞʘʛʘ ʵʨʠʰʠʰʠʜʘ ʤʫ״ʠʤ ʨʦʣʴ ˄ʡʥʘʡʜʠ. 

ɹʫ ʞʘʨʘʸʥʜʘ ʫʥʜʘʰ ʤʫ״ʠʤ ʦʤʠʣ ״ʠʩʦʙʣʘʥʠʙ, 

ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʢ˄ʟʣʘʛʘʥ ʤʘץʩʘʜʠʛʘ ʝʪʠʰʠʛʘ ʸʨʜʘʤ 

ʙʝʨʘʜʠ. ʋʥʜʘʰ ʪʫʰʫʥʯʘʩʠʥʠ ʠʬʦʜʘʣʘʡʜʠʛʘʥ 

ʩ˄ʟʣʘʨʥʠʥʛ ñɶʟʙʝʢ ʪʠʣʠʥʠʥʛ ʠʟʦ״ʣʠ ʣʫסʘʪʠòʜʘ 

 :ʫʡʠʜʘʛʠ ʤʘʲʥʦʣʘʨʠ ʙʝʨʠʣʛʘʥץ

ʋʥʜʘʤʦץ. ɹʠʨʦʨ ʠʰ-״ʘʨʘʢʘʪʥʠ ʙʘʞʘʨʠʰʛʘ 

ʯʘץʠʨʤʦץ; ʜʘʲʚʘʪ ʵʪʤʦץ, ʪʘʢʣʠʬ ץʠʣʤʦץ. 

ɺʠʞʜʦʥʠʤ, ʙʫʪʫʥ ʬʠʢʨʠʤ ʤʝʥʠ ʤʘʩʘʣʘʥʠ ʭʫʜʜʠ 

ʘʥʘ ʰʫʥʜʘʡ ʫʟʠʣ-ʢʝʩʠʣ ϲʘʣ Ϩʠʣʠʰʛʘ ʫʥʜʘʨ ʵʜʠ. 

ʄ.ɾʘʙʙʦʨʦʚ, ʉʝʚʠʥʯ ʸʰʣʘʨʠ.  

ʋʥʠ Ϩʘʥʜʘʡʜʠʨ ʙʠʨ ʢʫʯ ʙʦʨʛʘʥ ʩʘʨʠ ʀʥʦʙʘʪʥʠ 

ϲʫʨʤʘʪʣʘʰʛʘ ʫʥʜʘʨʜʠ. ɾ.ʐʘʨʠʧʦʚ, ʉʘʦʜʘʪ. 

ʂʠʤʜʠʨ ʢʫʨʩʠ ʦʣʠʙ ʢʝʣʠʙ, ˄ʪʠʨʠʰʛʘ ʫʥʜʘʨ, ʄʝʲʤʦʨ 

ʙ˄ʣʩʘ, ʙʦʰ ʠʨϤʘʙ ʪʘʰʘʢʢʫʨ ʘʡʪʘʨ-ʫ, ˄ʪʠʨʤʘʩ 

ʄʠʨʤʫ״ʩʠʥ, ʄʝʲʤʦʨ [14]. 

ʋʥʜʦʚ ״ʘʨʘʢʘʪ ץʠʣʠʰʛʘ ʪʘʢʣʠʬ, ʯʘץʠʨʠץ; 

ʙʫʡʨʫץ, ʘʤʨ. ϧʘʣʙ ʘʤʨʠ, ʚʠʞʜʦʥ ʫʥʜʦʚʠ ʙʠʣʘʥ 

ʫʨʫʰʛʘ ʞ˄ʥʘʛʘʥ ʩʘʥʦϨʩʠʟ ʰʝʨʟʦʜ ʙʘϲʦʜʠʨʣʘʨʠʤʠʟ 

ʦʨʘʩʠʜʘ ʞʫʨʥʘʣʠʩʪ ϲʘʤʢʘʩʙʣʘʨʠʤʠʟ ϲʘʤ ʦʟ 

ʵʤʘʩʜʠ. ׳.ʊʦʞʠʙʦʝʚ, ɾʘʥʛʦʚʘʨ ץʘʣʘʤʢʘʰʣʘʨ [14]. 

ɽ.ɺ.ʃʦʙʘʥʦʚʘʥʠʥʛ ʪʘʲʢʠʜʣʘʰʠʯʘ, ʫʥʜʘʰʥʠʥʛ 

ʧʨʝʩʢʨʝʧʪʠʚ ʪʫʨʠ ʘʜʨʝʩʘʪʥʠʥʛ ץʘʥʜʘʡ ״ʘʨʘʢʘʪ 

 ʠʣʠʰʠ ʢʝʨʘʢʣʠʛʠʛʘ ʢ˄ʨʩʘʪʤʘ ʙʝʨʘʜʠ, ʷʲʥʠ ʫʥʠץ

ʡ˄ʥʘʣʪʠʨʘʜʠ [8]. ɹʫʡʨʫϨ ʚʘ ʬʘʨʤʦʡʠʰ ʫʥʜʘʰʠ 

ʦʨץʘʣʠ ʤʫʣʦץʦʪ ʞʘʨʘʸʥʠʜʘ ʠʥʩʦʥʣʘʨ ʤʫʦʤʘʣʘʩʠʥʠ 

ʙʦʰץʘʨʠʰ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ, ʫʥʠ ˄ʨʛʘʥʠʰ ʵʩʘ 

ʜʦʣʟʘʨʙ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ, ʥʫʪץʠʡ ʤʫʣʦץʦʪ 

ʞʘʨʘʸʥʠʜʘ ʶʟʘʛʘ ʢʝʣʘʜʠʛʘʥ ״ʘʸʪ ʪʘʨʟʠ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʛʘʥ ״ʦʣʘʪʣʘʨʛʘ ʪʘʘʣʣʫץʣʠʛʠʜʘʜʠʨ.  
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ɹʫʡʨʫץ ï ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʜʘʨʘʞʘʩʠ, ʭʦ״ʠʰʠ, 

ʠʩʪʘʛʠ, ʠʭʪʠʸʨʠ ʚʘ ʥʠʷʪʠʥʠ ʙʠʣʜʠʨʘʜʠ [13]. ɹʫʡʨʫϨ 

ʚʘ ʬʘʨʤʦʡʠʰ ʫʥʜʘʰʠ ʙʠʨʦʨ-ʙʠʨ ʰʘʭʩʥʠʥʛ ʭʦ״ʠʰ-

ʠʩʪʘʛʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʤʘץʩʘʜʠʜʘ ʘʜʨʝʩʘʥʪʥʠʥʛ 

ʘʜʨʝʩʘʪʛʘ ʥʠʩʙʘʪʘʥ ʡ˄ʣʣʘʛʘʥ ʥʫʪץʠ ʦʨץʘʣʠ ʥʘʤʦʸʥ 

ʙ˄ʣʘʜʠ. ʋʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯʫʥ ʥʫʪץ ʪʘʲʩʠʨʯʘʥ 

ʠʬʦʜʘʣʘʥʠʰʠ ʣʦʟʠʤ.  

ɹʫʶʨʠʰ ʠʬʦʜʘʩʠ ʪʠʣ ץʦʥʫʥʠʷʪʣʘʨʠʛʘ 

ʤʫʚʦʬʠץ ʦ״ʘʥʛ ʸʢʠ ʙʫʡʨʫץ ʤʘʲʥʦʩʠʥʠ ʙʝʨʫʚʯʠ 

ʣʝʢʩʠʢ ʙʠʨʣʠʢʣʘʨ ʚʘ ʛʨʘʤʤʘʪʠʢ ʚʦʩʠʪʘʣʘʨ ʙʠʣʘʥ 

ʘʢʩ ʵʪʪʠʨʠʣʘʜʠ. ɹʫ ״ʦʣʘʪ ʪʫʨʣʠ ʪʠʟʠʤʣʠ ʪʠʣʣʘʨ, 

ʞʫʤʣʘʜʘʥ, ʬʨʘʥʮʫʟ, ˄ʟʙʝʢ ʚʘ ʨʫʩ ʪʠʣʣʘʨʠʜʘ ʪʫʨʣʠʯʘ 

ʥʘʤʦʸʥ ʙ˄ʣʘʜʠ. ɽ.ʗ.ɻʘʨʰʠʥʘ ʬʨʘʥʮʫʟ ʬʝʲʣʠ 

ʪʠʟʠʤʠʜʘ ʙʫʡʨʫץ ʤʘʡʣʠ ʤʦʨʬʦʣʦʛʠʢ ʞʠ״ʘʪʜʘʥ 

ʤʫʩʪʘץʠʣ, ʘʥʠץ ʠʬʦʜʘʣʘʥʤʘʩʘ-ʜʘ, ʩʠʥʪʘʢʩʠʩʜʘ 

ʘʣʦ״ʠʜʘ ʙʠʨʣʠʢ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ʫ ʙʫʡʨʫץ ʛʘʧ 

ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʠʰʠʥʠ ʪʘʲʢʠʜʣʘʡʜʠ [2]. 

ʅ.ɻ.ɸʙʘʢʘʨʦʚʘʥʠʥʛ ʸʟʠʰʠʯʘ, ʙʫʡʨʫץ ʙʠʨʦʨ-ʙʠʨ 

ʪʘʰʢʠʣʦʪ ʨʘ״ʙʘʨʠ ʪʦʤʦʥʠʜʘʥ ʙʝʨʠʣʘʜʠʛʘʥ ʨʘʩʤʠʡ 

ʬʘʨʤʦʡʠʰʜʠʨ [1]. ɸʤʤʦ ʙʫʥʜʘʡ ʨʘʩʤʠʡ ʬʘʨʤʦʡʠʰ 

ʙʫʡʨʫϨ ʫʥʜʘʰʠʥʠʥʛ ʙʠʨ ʢ˄ʨʠʥʠʰʠʜʠʨ, ʭʦʣʦʩ. 

 ʘʸʪʠʡ ʚʘʟʠʷʪʣʘʨʜʘ ʙʫʡʨʫϨ ʫʥʜʘʰʠ ʪʫʨʣʠ ʰʘʭʩʣʘʨ׳

ʪʦʤʦʥʠʜʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʰʠʛʘ ʛʫʚʦ״ ʙ˄ʣʘʤʠʟ. 

ʋʣʘʨ ״ʘʨ ʜʦʠʤ ״ʘʤ ʨʘ״ʙʘʨʣʘʨ ʪʦʤʦʥʠʜʘʥ 

ʙʝʨʠʣʘʚʝʨʤʘʡʜʠ. ɹʫʡʨʫϨ ʚʘ ʬʘʨʤʦʡʠʰ ʫʥʜʘʰʠ 

ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʤʘʚץʝʠʛʘ ʙʦסʣʠץ ʙ˄ʣʠʙ, ʫʥʠʥʛ ʠʩʪʘʛʠ 

ʙʘʞʘʨʠʣʠʰ ʜʘʨʘʞʘʩʠ ʶץʦʨʠʣʠʛʠ ʙʠʣʘʥ ʘʞʨʘʣʠʙ 

ʪʫʨʘʜʠ.  

ɹʫʡʨʫϨ (ʙʦʰʣʠץʥʠʥʛ ʸʢʠ ʤʘʚץʝʠ ʙʘʣʘʥʜ 

ʠʥʩʦʥʥʠʥʛ ʙʫʡʨʫסʠ) ï ʙʫ ʰʫʥʜʘʡ ʫʥʜʘʰʢʠ, ʘʜʨʝʩʘʪ 

ʙʫʥʠ ʙʘʞʘʨʠʰʠ ʘʥʠץ, ʷʲʥʠ ʤʘʞʙʫʨʠʡ, ʜʝʩʘʢ ״ʘʤ 

ʙ˄ʣʘʜʠ. ɽ.ɺ.ɽʨʦʬʝʝʚʘʥʠʥʛ ʪʘʲʢʠʜʣʘʰʠʯʘ, ʙʫʡʨʫץ 

ʫʥʜʘʰʥʠʥʛ ʪ˄סʨʠʜʘʥ ʪ˄סʨʠ ʤʫʨʦʞʘʘʪ ץʠʣʠʥʘʜʠʛʘʥ 

ʪʫʨʠ ʙ˄ʣʠʙ, ʩ˄ʟʣʦʚʯʠ ʫʥʠʥʛ ʘʩʦʩʠʜʠʨ, ʫʥʜʘ ʙʫʡʨʫץ 

ʙʝʨʠʰ ״ʫץʫץʠ ʤʘʚʞʫʜ. ɼʘʨ״ʘץʠץʘʪ, ʫʥʠʥʛ ˄ʟʠ ʰʫ 

ʤʫʨʦʞʘʘʪʥʠʥʛ ʙʘʞʘʨʠʣʠʰ ʸʢʠ ʙʘʞʘʨʠʣʤʘʩʣʠʛʠʛʘ 

ʤʘʩʲʫʣ ʰʘʭʩ ״ʠʩʦʙʣʘʥʘʜʠ [3]. 

 ï Rappelle-toi, on ne tourne jamais le dos au sou-

verain. Quand tu repartiras, pense ¨ tôen aller en recu-

lant! [20].  

ʉʘʬʘʨ ʦʡʥʘʢʥʠ ʪʫʰʠʨʠʙ ʙʦʰ ʯʠϨʘʨʜʠ. 

ï ϱʘ, ʫʢʘʭʦʥ, ʪʠʥʯʣʠʢʤʠ?  

ï ʊʠʥʯʣʠʢ, ϲʫʞʞʘʪʣʘʨʠʥʛʠʟʥʠ ʢ˄ʨʩʘʪʠʥʛ 

[17]. 

 ʃʝʚʘ, ʧʦʩʤʦʪʨʠ ʪʳ, ï ʥʘʢʦʥʝʮ ʩʢʘʟʘʣʘ ʷ, 

ʧʝʨʝʜʘʚʘʷ ʝʤʫ ʣʘʧʫ. ï ʄʥʝ ʯʪʦ-ʪʦ ʩʪʨʘʥʥʦʝ 

ʢʘʞʝʪʩʷ [19].  

 ʐʫʥʜʘʡ ץʠʣʠʙ, ʙʫʡʨʫϨ ʫʥʜʘʰ 

ʢʘʪʝʛʦʨʠʷʩʠʥʠʥʛ ʶץʦʨʠ ʧʦסʦʥʘʩʠʥʠ ʵʛʘʣʣʘʡʜʠ. 

ʋʥʠʥʛ ˄ʨʥʠ ʶץʦʨʠʣʠʛʠʛʘ ʩʘʙʘʙ ʥʫʪץ ʞʘʨʘʸʥʠʜʘ 

ʘʜʨʝʩʘʥʪ ˄ʟ ץ˄ʡʛʘʥ ʤʘץʩʘʜʠʛʘ ʠʥʪʠʣʘʜʠ ʚʘ ʫʥʛʘ 

ʵʨʠʰʠʰ ʫʯʫʥ ˄ʟ ʥʫʪץʠʥʠ ʪʘʲʩʠʨʯʘʥ ʝʪʢʘʟʠʰʛʘ 

 ʠʣʘʜʠ. ɹʫʡʨʫϨ ʩ˄ʟʠʥʠʥʛ ʤʘʲʥʦʩʠ òɶʟʙʝʢץ ʘʨʘʢʘʪ״

ʪʠʣʠʥʠʥʛ ʠʟʦ״ʣʠ ʣʫסʘʪʠòʜʘ ץʫʡʠʜʘʛʠʯʘ 

ʪʘʲʨʠʬʣʘʥʘʜʠ: 

ɹʋʁʈʋ1 פ. ʊʘʰʢʠʣʦʪ, ʤʫʘʩʩʘʩʘ, ʢʦʨʭʦʥʘ, 

 ʙʘʨʠʥʠʥʛ ˄ʟ״ʠ, ʨʘסʘʨʙʠʡ ʢʠʩʤ ʚʘ ʰ.ʢ. ʙʦʰʣʠ״

ʪʘʩʘʨʨʫʬʠʜʘʛʠ ʪʘʰʢʠʣʦʪ, ʤʫʘʩʩʘʩʘ, ʢʦʨʭʦʥʘ 

ʙ˄ʡʠʯʘ ʯʠץʘʨʘʜʠʛʘʥ ʨʘʩʤʠʡ ʬʘʨʤʦʡʠʰʠ, ʘʤʨʠ ʚʘ 

ʰʫʥʜʘʡ ʬʘʨʤʦʡʠʰ ʤʘʪʥʠ ʸʟʠʣʛʘʥ ץʦסʦʟ; ʨʘʩʤʠʡ 

 ,ʘʤʨ ,ץʟʘʢʠ ʸʢʠ ʸʟʤʘ ʪʦʧʰʠʨʠסʫʞʞʘʪ... 2. ʆ״

ʬʘʨʤʦʥ [15].  

ʐʫ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʬʨʘʥʮʫʟ ʪʠʣʠʥʠʥʛ ñPetit 

Larousse en couleursò (1980) ʣʫסʘʪʠʜʘ ״ʘʤʜʘ 

ʉ.ʀ.ʆʞʝʛʦʚʥʠʥʛ ñʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘò (1985) ʢʠʪʦʙʠʜʘ ʙʫʡʨʫץ ʪʫʰʫʥʯʘʩʠʥʠʥʛ 

ʤʘʟʤʫʥʠ ʙʠʨ-ʙʠʨʠʛʘ ˄ʭʰʘʰʜʠʨ.  

ʂ˄ʨʠʙ ʪʫʨʛʘʥʠʤʠʟʜʝʢ, ʬʨʘʥʮʫʟ, ˄ʟʙʝʢ ʚʘ ʨʫʩ 

ʪʠʣʣʘʨʠʥʠʥʛ ʠʟʦ״ʣʠ ʣʫסʘʪʣʘʨʠʜʘ ʙʫʡʨʫץ 

ʪʫʰʫʥʯʘʩʠ ʙʠʨ ʧʦסʦʥʘ ʙʘʣʘʥʜ ʙ˄ʣʛʘʥ ʠʥʩʦʥ 

ʪʦʤʦʥʠʜʘʥ ʘʤʨ ʵʪʠʣʘʜʠʛʘʥ ʫʥʜʘʰʥʠ ʙʠʣʜʠʨʘʜʠ.  

ʌʘʨʤʦʡʠʰ ʩ˄ʟʠ ʙʫʡʨʫϨ ʩ˄ʟʠʛʘ ʩʠʥʦʥʠʤ ʙ˄ʣʠʙ, 

ʫ ץʫʡʠʜʘʛʠʯʘ ʠʟʦ״ʣʘʥʘʜʠ: ʌɸʈʄʆʁʀʐ ï ʙʫʡʨʫץ, 

ʙʫʡʨʫץ ʙʝʨʠʰ; ʙʫʶʨʪʤʘ. ɹʠʨʦʨ ʯʦʨʘ ʪʘʜʙʠʨ ʸʢʠ 

ʠʰʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠ ״ʘץʠʜʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʫʡʨʫץ, 

ʪʦʧʰʠʨʠץ, ʢ˄ʨʩʘʪʤʘ [14].  

ʌʘʨʤʦʡʠʰ ʫʥʜʘʰʠʥʠʥʛ ʙʫʡʨʫϨ ʫʥʜʘʰʠʜʘʥ 

ʬʘʨץʠ, ʙʠʟʥʠʥʛ ʥʘʟʘʨʠʤʠʟʜʘ, ʰʫʥʜʘʢʠ, 

ʬʘʨʤʦʡʠʰʜʘ ʙʝʨʠʣʘʸʪʛʘʥ ʘʤʨ, ץʠʣʠʥʘʸʪʛʘʥ ״ʫʢʤ 

ʨʘʩʤʠʡ ʪʫʩʛʘ ʵʛʘ ʙ˄ʣʠʙ, ˄ʟʠʜʘ ץʘʪʲʠʡ ץʘʨʦʨʥʠ 

ʤʫʞʘʩʩʘʤʣʘʰʪʠʨʛʘʥ ʙ˄ʣʘʜʠ. ʌʘʨʤʦʡʠʰ ʙʠʨʦʨ 

ʯʦʨʘ-ʪʘʜʙʠʨ ʸʢʠ ʠʰʥʠʥʛ ʙʘʞʘʨʠʣʠʰ ״ʘץʠʜʘʛʠ 

ʪʦʧʰʠʨʠץ (ʙʫʡʨʫץ) ץʘʥʜʘʡ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʰ 

ʙ˄ʡʠʯʘ ʢ˄ʨʩʘʪʤʘʥʠ ״ʘʤ ˄ʟ ʠʯʠʛʘ ʦʣʘʜʠ. 

ʌʘʨʤʦʡʠʰ ʢ˄ʨʠʥʠʰʠʜʘʛʠ ʙʫʡʨʫϨ ʫʥʜʘʰʠʥʠʥʛ 

ʠʬʦʜʘʩʠ ʨʘʩʤʠʡ- ʠʜʦʨʘʚʠʡ ʫʩʣʫʙʛʘ ʭʦʩʜʠʨ. ɹʫʡʨʫϨ 

ʫʥʜʘʰʠʜʘʥ ʵʩʘ ʨʘʩʤʠʡ-ʠʜʦʨʘʚʠʡ ʫʩʣʫʙ ʙʠʣʘʥ ʙʠʨ 

 ʘʣʘʨʠʜʘ ʢʝʥʛ״ʘʪʦʨʜʘ ʠʥʩʦʥʥʠʥʛ ʙʘʨʯʘ ʬʘʦʣʠʷʪ ʩʦץ

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. 

ʋʥʜʘʰʥʠʥʛ ʧʨʝʩʢʨʝʧʪʠʚ ʪʫʨʠ ˄ʟ ʠʯʠʛʘ ʙʫʡʨʫϨ, 

ʬʘʨʤʦʡʠʰ, ʡ˄ʣ-ʡ˄ʨʠϨ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʨʫʭʩʘʪ ʚʘ 

ʪʘϨʠϨ ʫʥʜʘʰʠʥʠ ״ʘʤ ʦʣʘʜʠ.  

ʈʫʭʩʘʪ ʚʘ ʪʘϨʠϨ ʫʥʜʘʰʠ ʙʠʨ-ʙʠʨʠʛʘ ʘʥʪʦʥʠʤ 

 ʘʪʚʦʨʠʥʠ ʤʫʥʪʘʟʘʤ-ץʠʩʦʙʣʘʥʠʙ, ʠʥʩʦʥʥʠʥʛ ʭʫʣ״

ʨʘʚʠʰʜʘ ʪʘʨʪʠʙʛʘ ʩʦʣʠʙ ʪʫʨʠʰ ״ʦʣʘʪʠ, ˄ʟʘʨʦ ʬʠʢʨ 

ʘʣʘʤʘʰʠʥʫʚ ʞʘʨʘʸʥʠ ʦʨץʘʣʠ ʠʰ-״ʘʨʘʢʘʪʛʘ ʫʥʜʘʰ, 

ʨʫʭʩʘʪ ʙʝʨʠʰ ʸʢʠ ʪʘץʠץʣʘʰ ʸʨʜʘʤʠʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʘʜʠ. 

ɹʠʨʦʨ-ʙʠʨ ʪʠʣʜʘ ʠʬʦʜʘʣʘʥʛʘʥ ʬʠʢʨ, ʙʠʨʠʥʯʠ 

ʥʘʚʙʘʪʜʘ, ʩ˄ʟʣʦʚʯʠʥʠʥʛ ʥʫʪץ ʤʘʟʤʫʥʠʛʘ ʘʥʠץ 

ʤʫʥʦʩʘʙʘʪʠʥʠ ʙʠʣʜʠʨʠʰʠʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ ʚʘ ʘʡʥʘʥ 

ʘʜʨʝʩʘʥʪʥʠʥʛ ʭʦ״ʠʰ-ʠʨʦʜʘʩʠ, ʠʩʪʘʛʠ, ʬʠʢʨʠ ʚʘ 

ʤʫʥʦʩʘʙʘʪʠʥʠ ʘʥʛʣʘʪʠʰʛʘ ʢ˄ʤʘʢʣʘʰʘʜʠ.  

ɸ.ʀ.ʀʟʦʪʦʚʥʠʥʛ ʪʘʲʢʠʜʣʘʰʠʯʘ, ʨʫʭʩʘʪ 

ʫʥʜʘʰʥʠʥʛ ʘʩʦʩʠʜʠʨ. ʈʫʭʩʘʪ ʫʥʜʘʰʠʥʠ 

ʠʬʦʜʘʣʘʰʜʘ ʤʘʩʣʘϲʘʪ ʚʘ ʪʘϨʠϨ ʫʥʜʘʰʣʘʨʠʜʘʥ ״ʘʤ 

ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ, ʘʤʤʦ ʙʫ ״ʦʣʘʪ ˄ʟ-˄ʟʠʜʘʥ 

ʘʤʘʣʛʘ ʦʰʤʘʩʣʠʛʠ, ʤʘʩʣʘϲʘʪ ʫʥʜʘʰʠʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰʜʘʥ ʦʣʜʠʥ ʨʫʭʩʘʪ ʦʣʠʰ ʘ״ʘʤʠʷʪʣʠʜʠʨ [5]. 

ɶʟʙʝʢ ʦʣʠʤʠ נ.ʅ.ɿʠʢʨʠʣʣʘʝʚʥʠʥʛ ʸʟʠʰʠʯʘ, ʨʫʭʩʘʪ 

ʚʘ ʪʘץʠץ ʢʘʪʝʛʦʨʠʷʣʘʨʠʥʠ ʠʬʦʜʘʣʘʰʜʘ 

ʵʤʦʮʠʦʥʘʣʣʠʢʥʠʥʛ ˄ʨʥʠ ʙʝץʠʸʩʜʠʨ. ɹʠʨʦʨ ʥʠʤʘʛʘ 

ʫʥʜʘʰʜʘ ʘʜʨʝʩʘʥʪʥʠʥʛ ʨʫʭʩʘʪʠ ʘʜʨʝʩʘʪ ʫʯʫʥ ʟʘʨʫʨ 

[4].  

ʈʫʭʩʘʪ ʩ˄ʟʠʥʠʥʛ ʤʘʲʥʦʩʠ ʬʨʘʥʮʫʟ, ˄ʟʙʝʢ ʚʘ 

ʨʫʩ ʪʠʣʣʘʨʠʜʘ ʙʠʨ-ʙʠʨʠʛʘ ˄ʭʰʘʰ ʙ˄ʣʠʙ, ñʙʠʨʦʨ 

ʠʰʥʠ ʙʘʞʘʨʠʰ, ץʠʣʠʰ, ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯʫʥ ʰʫ 

ʠʰʛʘ ʪʘʘʣʣʫץʣʠ ʸʢʠ ʞʘʚʦʙʛʘʨ ʢʠʰʠ, ʦʨʛʘʥ, 

ʪʘʰʢʠʣʦʪ ʚʘ ʰ.ʢ. ʪʦʤʦʥʠʜʘʥ ʙʝʨʠʣʛʘʥ ʠʞʦʟʘʪ, 

ʨʦʟʠʣʠʢ ʞʘʚʦʙʠò[15] ʤʘʲʥʦʩʠʥʠ ʘʥʛʣʘʪʘʜʠ. 

ɽ.ɸ.ʌʠʣʘʪʦʚʘ ʬʠʢʨʠʛʘ ʢ˄ʨʘ, ʨʫʭʩʘʪ ʩ˄ʟʣʦʚʯʠ 

ʪʦʤʦʥʠʜʘʥ ʪʠʥʛʣʦʚʯʠʛʘ ʥʠʩʙʘʪʘʥ ʠʩʪʘʛʠʥʠʥʛ 

ʘʤʘʣʛʘ ʦʰʠʰʠʛʘ ʪ˄ʩץʠʥʣʠʢ ץʠʣʤʘʩʣʠʢʢʘ ʠʰʦʨʘ 

 ʠʣʠʰʥʠץ ʤʝʲʸʨʣʘʨʠʛʘ ʨʠʦʷ ץʦʣʜʘ ʥʫʪ״ ʠʣʛʘʥץ

ʪʘʣʘʙ ץʠʣʘʜʠ ʚʘ ץʦʥʫʥ-ץʦʠʜʘʣʘʨʛʘ ״ʘʤ ʙʦסʣʠץ 
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ʙ˄ʣʠʙ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ [13]. 

ʂ.ʉ.ʅʝʫʩʪʨʦʝʚ ʬʠʢʨʠʯʘ, ʨʫʭʩʘʪ ʘʜʨʝʩʘʪ ʫʯʫʥ 

ʤʫ״ʠʤʜʠʨ [9]. ʈʫʭʩʘʪ ʚʘ ʪʘϨʠϨ ʫʥʜʘʰʠʜʘ 

ʤʫʨʦʞʘʘʪ ʦʨץʘʣʠ ʜʠʘʣʦʛ-ʨʝʧʣʠʢʘ ʚʫʞʫʜʛʘ ʢʝʣʘʜʠ. 

ɹʫʥʜʘ ʵʥʛ ʘʚʚʘʣʦ ״ʘ/ʡ˄ץ ʩ˄ʟʣʘʨʠ ʨʫʭʩʘʪ ʚʘ ʪʘץʠץʜʘ 

ʤʫ״ʠʤ ˄ʨʠʥ ʵʛʘʣʣʘʡʜʠ [7]. 

 ʈʫʭʩʘʪ ʫʥʜʘʰʠ ץʫʡʠʜʘʛʠ ʚʘʟʠʷʪʣʘʨʜʘ ʥʘʤʦʸʥ 

ʙ˄ʣʘʜʠ:  

 ʝʠץʘʨʘʢʘʪʛʘ ʥʠʩʙʘʪʘʥ ʨʫʭʩʘʪ ʦʣʠʰ ï ʤʘʚ״  (1

ʙʘʣʘʥʜ ʠʥʩʦʥʜʘʥ ʙʠʨʦʨ- ʙʠʨ ״ʘʨʘʢʘʪʥʠ ʙʘʞʘʨʠʰ 

ʫʯʫʥ ʦʣʠʥʘʜʠʛʘʥ ʨʫʭʩʘʪ, ʤʘʩʘʣʘʥ: Allez chez eux 

Michel, livr® ¨ tous les yeux [21]. ɶϨʫʚʯʠ ˄Ϩʠʪʫʚʯʠʛʘ: 

ʋʩʪʦʟ, ʤʝʥʠ ʯʘϨʠʨʠʙ ʢʝʣʠʰʠʙʜʠ, ʯʠϨʠʙ Ϩʘʨʘʩʘʤ 

ʤʘʡʣʠʤʠ? (ʦϤʟʘʢʠ ʥʫʪϨʜʘʥ). ʗ ʚʘʤ ʨʘʟʨʝʰʘʶ 

ʧʦʩʪʘʚʠʪʴ ʧʝʯʘʪʴ ʥʘ ʵʪʫ ʩʧʨʘʚʢʫ [19]. 

 ʝʠץʘʨʘʢʘʪʛʘ ʥʠʩʙʘʪʘʥ ʨʫʭʩʘʪ ʙʝʨʠʰ ï ʤʘʚ״ (2

ʙʘʣʘʥʜ ʠʥʩʦʥ ʪʦʤʦʥʠʜʘʥ ״ʘʨʘʢʘʪʥʠ ʙʘʞʘʨʠʰ ʫʯʫʥ 

ʙʝʨʠʣʘʜʠʛʘʥ ʨʫʭʩʘʪ, ʤʘʩʘʣʘʥ: Entrez, apr¯s quelques 

secondes [21]. ʊʘʙʠʙʙʦʰʠ ʜʘʨʩʛʘ ʢʝʯ Ϩʦʣʛʘʥ ʙʦʣʘʜʘʡ 

ʵʰʠʢʥʠ ʘʩʪʘ ʦʯʠʙ, Ϩʘʨʘʜʠ. 

 ï ʂʠʨʘʚʝʨʠʥʛ, ï ʜʝʜʠ ɸʩʘʜʙʝʢ ʫʥʛʘ ʤʘʨϲʘʤʘʪ 

Ϩʠʣʠʙ [18]. ʉʭʦʜʠ ʢ ʃʘʨʠʩʢʝ [19]. 

ʊʘϨʠϨ ʫʥʜʘʰʠ ʠʩʪʘʢ ʚʘ ʭʦ״ʠʰ ʪʫʨʢʫʤʠʛʘ 

ʤʘʥʩʫʙ ʙ˄ʣʠʙ, ʫʥʜʘʰ ʢʘʪʝʛʦʨʠʷʩʠʜʘʥ ʞʦʡ ʦʣʛʘʥ. 

ʊʘϨʠϨ ʫʥʜʘʰʠ ˄ʟ ʤʘץʩʘʜʠʛʘ ʵʛʘ. ɸʜʨʝʩʘʥʪ 

ʪʦʤʦʥʠʜʘʥ ʘʜʨʝʩʘʪʛʘ ʙʠʨʦʨ ʥʠʤʘʥʠ ʪʘץʠץʣʘʰʠ ʸʢʠ 

ʪʘʣʘʙ ץʠʣʠʰ ״ʫץʫץʠʥʠ ״ʘʤ ʦʣʠʰʠ ʤʫʤʢʠʥ. 

ʊʘϨʠϨ ʩ˄ʟʠ ץʠʸʩʣʘʥʠʣʘʸʪʛʘʥ ʪʠʣʣʘʨʜʘ 

ñʪ˄ʭʪʘʪʠʰ; ץʫʣʦץ ʩʦʣʤʘʩʣʠʢ, ʙ˄ʡʩʫʥʤʘʩʣʠʢ. ʄʘʥ, 

 òץʣʘʤʦץʠץʪʘ (ץʸʢʠ ʵʪʤʦ) ץʠʣʤʦץ ץʠץʦʥ. ʊʘסʘʪʘץ

[15]. ʤʘʲʥʦʩʠʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ. 

ʊʘϨʠϨ ï ʫʥʜʘʰʥʠʥʛ ʷץץʦʣ ʢ˄ʟʛʘ ʢ˄ʨʠʥʘʨʣʠ 

ʢʘʪʝʛʦʨʠʷʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ, ʙʠʨʦʨ ʥʠʤʘʥʠ 

 ʠʣʤʘʩʣʠʢ ʫʯʫʥ ʘʜʨʝʩʘʥʪʥʠʥʛ ʘʜʨʝʩʘʪʛʘ ʤʦʥʝʣʠʢץ

 ʠʣʠʰʠʜʠʨ. ʊʘϨʠϨ ʫʥʜʘʰʠ ï ʨʫʭʩʘʪ ʩ˄ʨʦʚʠʛʘץ

ʥʠʩʙʘʪʘʥ ʨʝʧʣʠʢʘ-ʨʝʘʢʮʠʷʜʠʨ. ʀʥʩʦʥ ʙʠʨʦʨ 

ʥʠʤʘʥʠ ʙʘʞʘʨʠʰʛʘ ʪʘץʠץ ץ˄ʷʨ ʵʢʘʥ, ʩ˄ʟʣʦʚʯʠʥʠʥʛ 

 ʠ ʙ˄ʣʠʰʠ ʰʘʨʪ. ɹʫ ʨʘʩʤʠʡץʫץʫ״ ʦʥʫʥ ʜʦʠʨʘʩʠʜʘץ

ʚʘ ʥʦʨʘʩʤʠʡ ʢ˄ʨʩʘʪʛʠʯʛʘ ʵʛʘ [12]. 

ʂ.ʉ.ʅʝʫʩʪʨʦʝʚʥʠʥʛ ʸʟʠʰʠʯʘ, ʪʘϨʠϨ ʫʥʜʘʰʠ 

ʪʫʨʣʠ ʭʠʣ. ʊʘץʠץ ץʠʣʠʰ ʤʫʤʢʠʥ ʙ˄ʣʤʘʛʘʥ ʥʘʨʩʘʛʘ 

ʥʠʩʙʘʪʘʥ, ʢʝʨʘʢʩʠʟ ʤʘʲʣʫʤʦʪʛʘ ץʘʨʘʪʘ, ʠʰʣʘʪʠʰ 

ʤʫʤʢʠʥ ʙ˄ʣʤʘʛʘʥ ʥʘʨʩʘʥʠ ʪʘץʠץʣʘʰ, ץʦʥʫʥ 

ʜʦʠʨʘʩʠʜʘʛʠ ʪʘץʠץ ʚʘ ʰʫ ʢʘʙʠ ״ʦʣʘʪʣʘʨʜʘ ʙʝʨʠʣʘʜʠ 

[9]. 

ʀʣʤʠʡ ʘʜʘʙʠʸʪʣʘʨʜʘ ʪʘϨʠϨ ʫʯ ʪʫʨʛʘ ʙ˄ʣʠʥʘʜʠ: 

1. ʇʨʝʚʝʥʪʠʚ ʪʘϨʠϨ (preventifs). ɹʫʥʜʘʡ 

ʪʘץʠץ ʤʘʥ ʵʪʠʰʜʘʥ ʦʣʜʠʥ ʤʘʲʣʫʤ ץʠʣʠʥʘʜʠ, 

ʤʘʩʘʣʘʥ: Ne dise rien ¨ son ain®, son visage se ferme 

[21]. ï ϱʦʡ, ʷʭʰʠʣʘʨ, ʙʫ ʫʡʜʘ ʜʦʤʣʘ ʪʫʨʘʜʠʣʘʨ. 

ʊʝʛʤʘʥʛʣʘʨ, ʍʫʜʦʜʘʥ Ϩ˄ʨϨʠʥʛʣʘʨ! [18]. ʂʦʛʜʘ ʷ 

ʫʝʜʫ, ʪʝʙʝ ʥʝʣʴʟʷ ʚʳʭʦʜʠʪʴ ʠʟ ʢʚʘʨʪʠʨʳ [19].  

2. ʀʥʭʠʙʠʪʠʚ ʪʘϨʠϨ (inhibitifs). ʋʰʙʫ ״ʦʣʘʪ 

ʪʘץʠץ ץ˄ʡʠʰ ʚʘץʪʠʜʘ ʤʘʲʣʫʤ ץʠʣʠʥʘʜʠ, ʤʘʩʘʣʘʥ: 

Nôachete pas ce mod¯le, côest mon fils qui la choisi 

[21]. ʊʫʰʠʥʛʠʟʜʘ ˄ʣʠʢ-ʧ˄ʣʠʢ ʢ˄ʨʠʙ Ϩ˄ʨϨʜʠʥʛʠʟʤʠ? ï 

ʭʦʪʠʥʠ ʩʘʚʦʣʠʛʘ ʞʘʚʦʙ ʢʫʪʤʘʡ, ˄ʨʥʠʛʘ ʯ˄ʟʠʣʜʠ. ï 

ʏʘʣϨʘʥʯʘ ʸʪʤʘʥʛ, ʷʥʘ ʙʦʩʠʥϨʠʨʘʡʩʠʟ [17]. 

3. ʂʦʨʨʝʢʪʠʚ ʪʘϨʠϨ (correctifs) [16]. ɹʫʥʜʘʡ 

ʪʘץʠץ ʙʠʨʦʨ-ʙʠʨ ʥʠʤʘʥʠ ץʠʣʠʙ ʙ˄ʣʛʘʥʠʜʘʥ 

ʢʝʡʠʥʛʠʥʘ ʪʘץʠץʣʘʥʘʜʠ, ʤʘʩʘʣʘʥ: Non ne dire pas, je 

vous ai toujours vu sur ce tabouret [21]. ʂ˄ʢʨʘʛʠʜʘʥ 

ʟʘʨʙʘ ʝʛʘʥ ʁʠʛʠʪʘʣʠ ʘʯʯʠϨʣʘʥʜʠ-ʜʘ, ʫʥʠ ʸϨʘʩʠʜʘʥ 

ʦʣʜʠ: ï ʊʝʛʤʘ, ʜʝʷʧʤʘʥ ʩʝʥʛʘ, ʠʪʜʘʥ ʪʘʨϨʘʛʘʥ! 

[18]. ʃʝʚʘ, ʥʝ ʜʚʠʛʘʡʩʷ, ʥʘʩʝʢʦʤʦʝ [19]. 

ɼʝʤʘʢ, ʪʘϨʠϨ ʫʥʜʘʰʠʥʠ ʙʠʨʦʨ-ʙʠʨ ״ʘʨʘʢʘʪʥʠ 

ʙʘʞʘʨʠʰʜʘʥ ʦʣʜʠʥ, ʙʘʞʘʨʠʰ ʚʘץʪʠʜʘ ״ʘʤʜʘ ʠʰ-

 .ʣʣʘʰ ʤʫʤʢʠʥ˄ץ ʘʨʘʢʘʪ ʙʘʞʘʨʠʣʛʘʥʜʘʥ ʢʝʡʠʥ״

ʐʫʥʜʘʡ ץʠʣʠʙ, ʪʫʨʣʠ ʪʠʟʠʤʣʠ ʪʠʣʣʘʨʜʘ ʨʫʭʩʘʪ ʚʘ 

ʪʘϨʠϨ ʫʥʜʘʰʠ ʤʫ״ʠʤʜʠʨ. ɿʝʨʦ, ʙʦʣʘ ʜʫʥʸʛʘ 

ʢʝʣʠʰʠʜʘʥ ʙʦʰʣʘʙ ʨʫʭʩʘʪ ʚʘ ʪʘץʠץ ʪʫʰʫʥʯʘʩʠʥʠ 

  .ʘʨ ʙʠʨ ʤʠʣʣʘʪ ʫʥʛʘ ʩʠʥʛʜʠʨʠʙ ʙʦʨʘʜʠ״

ʋʥʜʘʰʥʠʥʛ ʧʨʝʩʢʨʠʧʪʠʚ ʪʫʨʠ ˄ʟ ʠʯʠʛʘ ʙʫʡʨʫϨ, 

ʬʘʨʤʦʡʠʰ, ʨʫʭʩʘʪ, ʪʘϨʠϨ ʙʠʣʘʥ ʙʠʨʛʘ ʡ˄ʣ-ʡ˄ʨʠϨ 

ʫʥʜʘʰʠʥʠ ״ʘʤ ʦʣʘʜʠ. ʁ˄ʣ-ʡ˄ʨʠϨ ʫʥʜʘʰʠ ʦסʟʘʢʠ 

ʥʫʪץ ʙʠʣʘʥ ʙʠʨʛʘ ʸʟʤʘ ʥʫʪץʜʘ ״ʘʤ ץ˄ʣʣʘʥʘʜʠ.  

ɪʟʤʘ ʥʫʪץʜʘ ʫʥʜʘʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ, ʬʠʢʨʥʠ 

ʪʝʨʘʥ ʝʪʢʘʟʠʰ ʫʯʫʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠʛʘʥ ʫʥʜʘʰ 

ʪʫʨʣʘʨʠʛʘ ʡ˄ʣ-ʡ˄ʨʠϨ, Ϩ˄ʣʣʘʥʤʘ, ʯʘϨʠʨʠϨ, ʵʲʣʦʥ, 

Ϩʘʨʦʨʥʠ ʢʠʨʠʪʠʰ ʤʫʤʢʠʥ, ʘʤʤʦ ʸʟʤʘ ʥʫʪץʜʘ 

ʬʠʢʨʣʘʨ ʦʨץʘʣʠ ʫʥʜʘʰ ʤʫʨʘʢʢʘʙʨʦ[6] ץ. 

ʁ˄ʨʠץʥʦʤʘʣʘʨ ץʦʥʫʥ ʸʢʠ ʙʦʰץʘ ʥʦʤʠʥʘʪʠʚ 

 ,ʘʨʠʣʘʜʠץʫʞʞʘʪʣʘʨʥʠ ʪʫʰʫʥʪʠʨʠʰ ʫʯʫʥ ʯʠ״

ʘʩʦʩʘʥ ʙʠʨʦʨ ʤʫʘʩʩʘʩʘ, ʪʘʰʢʠʣʦʪ, ʢʦʨʭʦʥʘʣʘʨʛʘ 

ʪʝʛʠʰʣʠ ʙ˄ʣʠʙ, ץʠʸʩʣʘʥʘʸʪʛʘʥ ʪʠʣʣʘʨʥʠʥʛ ʦʣʘʤ 

ʤʘʥʟʘʨʘʩʠʜʘ ʤʘʚʞʫʜ.  

ʂ.ʉ.ʅʝʫʩʪʨʦʝʚʥʠʥʛ ʪʘʲʢʠʜʣʘʰʠʯʘ, ץʦʠʜʘʣʘʨ 

ʪ˄ʧʣʘʤʠ, ʷʲʥʠ ʙʠʨʦʨ ʥʠʤʘʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯʫʥ 

ʙʝʨʠʣʘʜʠʛʘʥ ʡ˄ʣ-ʡ˄ʨʠץʥʠʥʛ ˄ʨʥʠ ʙʝץʠʸʩʜʠʨ [9]. 

ʁ˄ʣ-ʡ˄ʨʠϨ ʫʥʜʘʰʠ ʘʜʨʝʩʘʥʪ ʪʦʤʦʥʠʜʘʥ ʘʨʨʝʩʘʪʛʘ 

-ʘʨʘʪʘ ʙʫʶʨʠʣʘʨ ʵʢʘʥ, ʘʜʨʝʩʘʥʪ ʫʯʫʥ ʪʘʨʪʠʙץ

 ʘʤʠʷʪʣʠ״ʨʠ ʢ˄ʨʩʘʪʤʘ ʙʝʨʠʰ ʘס˄ʚʘ ʪ ץʦʠʜʘʣʠ, ʘʥʠץ

ʩʘʥʘʣʘʜʠ. ɸʜʨʝʩʘʪ ʵʩʘ ʙʝʨʠʣʛʘʥ ʡ˄ʣ-ʡ˄ʨʠץʥʠ ʪ˄סʨʠ 

ʚʘ ˄ʨʠʥʣʠ ʪʫʰʫʥʠʙ, ʫʥʠ ʙʘʞʘʨʠʣʠʰ ʪʘʨʪʠʙʠʥʠ 

˄ʨʛʘʥʠʰʠ ʰʘʨʪ. ɿʝʨʦ, ʘʜʨʝʩʘʥʪ ʪʦʤʦʥʠʜʘʥ 

ʙʝʨʠʣʛʘʥ ʡ˄ʣ-ʡ˄ʨʠץ ʪ˄סʨʠ ʙ˄ʣʩʘ-ʜʘ, ʘʜʨʝʩʘʪ ʫʥʠʥʛ 

ʢ˄ʨʩʘʪʤʘʩʠʥʠ ʢʝʪʤʘ-ʢʝʪ ʙʘʞʘʨʤʘʛʘʥʣʠʛʠ ʙʦʠʩ 

 .ʝʯ ʛʘʧ ʵʤʘʩ״ ʦʣʠʰʠץ ʘʸʪʠʡ ʭʘʚʬ ʦʩʪʠʜʘ״

ʁ˄ʣ-ʡ˄ʨʠϨ ʩ˄ʟʠʥʠʥʛ ʤʘʲʥʦʩʠ òɶʟʙʝʢ ʪʠʣʠʥʠʥʛ 

ʠʟʦ״ʣʠ ʣʫסʘʪʠòʜʘ ץʫʡʠʜʘʛʠʯʘ ʪʘʲʨʠʬʣʘʥʘʜʠ: 

ʁ˄ʣ-ʡ˄ʨʠ1 ץ. ɹʠʨʦʨ ʠʰ, ʪʘʜʙʠʨʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰ ʪʘʨʪʠʙ-ץʦʠʜʘʣʘʨʠ ʤʘʞʤʫʠ. 2. ɹʘʞʘʨʠʰ 

ʪʘʨʪʠʙʠ, ʡ˄ʣʠ ״ʘץʠʜʘʛʠ ʬʠʢʨ, ʛʘʧ, ʢ˄ʨʩʘʪʤʘ. 3. ʀ -h

ʪʦʧʰʠʨʠץ, ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʠʰʣʘʨ ״ʘץʠʜʘ ʢ˄ʨʩʘʪʤʘ: 

ʙʫʡʨʫ[15] ץ. ʁ˄ʣ-ʡ˄ʨʠץ ʩ˄ʟʠ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ 

ʠʥʩʪʨʫʢʮʠʷ, ץ˄ʣʣʘʥʤʘ, ʩ˄ʟʣʘʨʠ ״ʘʤ ʠʰʣʘʪʠʣʘʜʠ.  

 ʠʪʠʰʜʘץ˄ ,ʠʰץ˄ ,ʣʣʘʥʤʘ 1. ɹʠʨʦʨ ʠʰ˄פ

ʬʦʡʜʘʣʘʥʠʣʘʜʠʛʘʥ, ʡ˄ʣ-ʡ˄ʨʠץ ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʸʟʤʘ 

ʤʘʥʙʘ [15]. ʁ˄ʣ-ʡ˄ʨʠϨ ʫʥʜʘʰʠ ʘʜʨʝʩʘʥʪ ʪʦʤʦʥʠʜʘʥ 

ʘʜʨʝʩʘʪʥʠ ʙʠʨʦʨ ʥʠʤʘ ץʠʣʠʰʛʘ ʫʥʜʘʩʘ, ʠʢʢʠʥʯʠ 

ʪʦʤʦʥʜʘʥ ʙʠʨʦʨ ʥʠʤʘʥʠ ʙʘʞʘʨʤʘʩʣʠʢʛʘ ʯʦʨʣʘʰʠ 

ʤʫʤʢʠʥ [10].  

ɼʝʤʘʢ, ʡ˄ʣ-ʡ˄ʨʠϨ ʫʥʜʘʰʠ ʦʨץʘʣʠ ʘʜʨʝʩʘʥʪ 

ʥʘʬʘץʘʪ ʘʜʨʝʩʘʪʥʠ ʙʠʨʦʨ ʥʠʤʘʛʘ ʡ˄ʥʘʣʪʠʨʘʜʠ, 

ʙʘʣʢʠ ʭʘʚʬ-ʭʘʪʘʨʥʠ ʦʣʜʠʥʠ ʦʣʠʰ ʤʘץʩʘʜʠʜʘ ʙʠʨʦʨ 

ʥʠʤʘʥʠ ץʠʣʤʘʩʣʠʢʢʘ ʙʫʶʨʠʰʠ ״ʘʤ ʤʫʤʢʠʥ. ʁ˄ʣ-

ʡ˄ʨʠϨ ʫʥʜʘʰʠʥʠʥʛ ʤʘץʩʘʜʠ ʙʠʨʦʨ ʥʠʤʘʥʠ ʙʘʞʘʨʠʰ 

ʫʯʫʥ ʘʜʨʝʩʘʥʪ ʪʦʤʦʥʠʜʘʥ ʡ˄ʣ-ʡ˄ʨʠץ ʢ˄ʨʩʘʪʠʰʜʘʥ 

ʠʙʦʨʘʪʜʠʨ. ɸʜʨʝʩʘʥʪ ʙʠʨʦʨ-ʙʠʨ ʠʰʛʘ ʘʜʨʝʩʘʪʥʠ 

ʫʥʜʘʨ ʵʢʘʥ, ʙʫ ʫʥʜʘʰʥʠ ʘʜʨʝʩʘʪ ʙʝʚʦʩʠʪʘ ʘʜʨʝʩʘʥʪ 

ʙʝʣʛʠʣʘʙ ʙʝʨʛʘʥ ״ʘʨʘʢʘʪʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʰʠʥʠ ʢ˄ʟʜʘ ʪʫʪʘʜʠ.  

ɽ.ɺ.ʃʦʙʘʥʦʚʘʥʠʥʛ ʸʟʠʰʠʯʘ, ʡ˄ʣ-ʡ˄ʨʠϨ ʫʥʜʘʰʠ 

ʨʝʮʝʧʪʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʠʙ ʪʠʙʙʠʸʪʛʘ ʦʠʜ, ʤʝʥʶ 

ʪʘʦʤʥʦʤʘ ״ʘʤʜʘ ˄Ϩʫʚ-ʤʝʪʦʜʠʢʘʩʠʛʘ ʪ˄סʨʠ ʢʝʣʠʰʠ 

ʤʫʤʢʠʥ [8]. ʂ.ʉ.ʅʝʫʩʪʨʦʝʚʥʠʥʛ ʬʠʢʨʠʯʘ, ʡ˄ʣ-ʡ˄ʨʠϨ 
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ʫʥʜʘʰʠ ץʦʠʜʘʣʘʨ ʪ˄ʧʣʘʤʠ, ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʙʠʨʦʨ 

ʥʠʤʘʥʠ ץʠʣʠʰʜʘ ʙʝʨʠʣʘʜʠʛʘʥ ʡ˄ʨʠץʥʦʤʘʜʠʨ [9]. 

ʃ.ɺ. ʈʝʭʪʠʥ ʵʩʘ: ñʁ˄ʣ-ʡ˄ʨʠץ ʤʘʩʣʘ״ʘʪʜʘʥ ʢʝʣʠʙ 

ʯʠץץʘʥ ʥʫʪץ ʞʘʥʨʠʜʠʨò, - ʜʝʷ ʪʘʢ̡ʠʜʣʘʡʜʠ[11]. 

ʄ.ʉ.ʇʠʩʘʨʝʥʢʦ ʬʠʢʨʠʛʘ ʢ˄ʨʘ [10], ʡ˄ʣ-ʡ˄ʨʠϨ 

ʫʥʜʘʰʠ ץʫʡʠʜʘʛʠ ʪʫʨʣʘʨʛʘ ʙ˄ʣʠʙ ˄ʨʛʘʥʠʣʘʜʠ: 

1. ʀʩʪʝʲʤʦʣʛʘ ʦʠʜ ץ˄ʣʣʘʥʤʘ. ʀʩʪʝʲʤʦʣʛʘ 

ʦʠʜ ץ˄ʣʣʘʥʤʘ ʙʠʨ ʪʫʨʛʘ ʦʠʜ ʙ˄ʣʠʰʠ ʜʘʨʢʦʨ. ʋ 

ʤʘʲʣʫʤ ץʦʠʜʘʣʘʨ ʘʩʦʩʠʜʘ ʪʘʰʢʠʣ ʪʦʧʘʜʠ [10]. 

ʄʘʩʘʣʘʥ, ʪʫʨʣʠ ʪʠʟʠʤʣʠ ʪʠʣʣʘʨ ʜʦʠʨʘʩʠʜʘ 

ʪʠʙʙʠʸʪʛʘ ʦʠʜ ץ˄ʣʣʘʥʤʘ ʙ˄ʣʩʘ, ʫ ʬʘץʘʪ ʰʠʬʦʢʦʨʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ʪʫʰʫʥʠʣʘʜʠʛʘʥ ʪʝʨʤʠʥʣʘʨ ʘʩʦʩʠʜʘ 

ʸʟʠʣʛʘʥ ʡ˄ʣ-ʡ˄ʨʠץ ʙ˄ʣʘʜʠ. ʋʰʙʫ ʢʘʩʙ ʩʦ״ʠʙʣʘʨʠ ʙʫ 

ʡ˄ʣ-ʡ˄ʨʠץʥʠ ʩ˄ʟʩʠʟ ʪʫʰʫʥʠʰʘʜʠ.  

2. ʄʘʥʩʘʙ, ʷʲʥʠ ʣʘʚʦʟʠʤ ʙʠʣʘʥ ʙʦסʣʠץ 

ʙ˄ʣʛʘʥ ץ˄ʣʣʘʥʤʘ. ʄʘʥʩʘʙ, ʷʲʥʠ ʣʘʚʦʟʠʤ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʛʘʥ ץ˄ʣʣʘʥʤʘ ʪʫʨʣʠ ʭʠʣ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

 ʦʣʜʘ ʠʰʣʘʙ״ ʘʨ ʙʠʨ ʙ˄ʣʠʤʛʘ ʪʝʛʠʰʣʠ ʙ˄ʣʛʘʥ׳

ʯʠץʘʨʠʣʘʜʠ. ʄʘʩʘʣʘʥ, ʙʠʨʦʨ-ʙʠʨ ʢʦʨʭʦʥʘ 

ʪʦʤʦʥʠʜʘʥ ˄ʟ ʭʦʜʠʤʣʘʨʠʥʠʥʛ ʠʰ-ʶʨʠʪʠʰ ʪʘʨʪʠʙʠ 

 ץʣʣʘʥʤʘʜʘ ʢ˄ʨʩʘʪʠʣʛʘʥ ʡ˄ʣ-ʡ˄ʨʠ˄ץ ʠʜʘʛʠץʘ״

ʫʥʜʘʰʠ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ˄ʰʘ ʢʦʨʭʦʥʘʥʠʥʛ 

ʭʦʜʠʤʣʘʨʠʛʘ ʪʝʛʠʰʣʠ ʙ˄ʣʘʜʠ.  

3. ʊʘʦʤʥʦʤʘʛʘ ʦʠʜ ץ˄ʣʣʘʥʤʘ. ʊʘʦʤʥʦʤʘʛʘ 

ʦʠʜ ץ˄ʣʣʘʥʤʘ ʤʝʥʶ ʜʝʙ ʘʪʘʣʘʜʠ. ʋʥʜʘ ʢ˄ʨʩʘʪʠʣʛʘʥ 

ʪʘʦʤʥʠʥʛ ʪʘʨʢʠʙʠ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʙʝʨʠʣʛʘʥ ʙ˄ʣʘʜʠ. 

ʄʝʥʶ ʪʘʦʤʥʦʤʘʛʘ ʪ˄סʨʠ ʢʝʣʠʰʠ ʤʫʤʢʠʥ [8]. 

4. ʌʦʡʜʘʣʠ ʤʘʩʣʘ״ʘʪ ʩʠʬʘʪʠʜʘʛʠ ץ˄ʣʣʘʥʤʘ. 

ʌʦʡʜʘʣʠ ʤʘʩʣʘ״ʘʪ ʩʠʬʘʪʠʜʘʛʠ ץ˄ʣʣʘʥʤʘ ʪʫʨʣʠ ʭʠʣ 

ʙ˄ʣʘʜʠ. ʌʦʡʜʘʣʠ ʤʘʩʣʘ״ʘʪ ʩʠʬʘʪʠʜʘʛʠ ץ˄ʣʣʘʥʤʘ 

ʘʜʨʝʩʘʥʪ ʪʦʤʦʥʠʜʘʥ ʘʜʨʝʩʘʪʛʘ ʙʝʨʠʣʛʘʥ ʤʘʩʣʘ״ʘʪʣʠ 

ʡ˄ʣ-ʡ˄ʨʠץ ʚʘ ץ˄ʣʣʘʥʤʘʜʠʨ.  

5. ʊʘʲʣʠʤʛʘ ʦʠʜ ʤʘʩʣʘ״ʘʪ ʩʠʬʘʪʠʜʘʛʠ 

 ʘʪ ʩʠʬʘʪʠʜʘʛʠ״ʣʣʘʥʤʘ. ʊʘʲʣʠʤʛʘ ʦʠʜ ʤʘʩʣʘ˄ץ

 ʙ˄ʣʛʘʥ ץʣʠסʫʚ ʪʠʟʠʤʠ ʙʠʣʘʥ ʙʦץ˄ ʣʣʘʥʤʘ˄ץ

ʢ˄ʨʩʘʪʤʘʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʘʜʠ.  

6. ɼʦʨʠ ʚʦʩʠʪʘʣʘʨʠʥʠʥʛ ץ˄ʣʣʘʥʤʘʩʠ. ɼʦʨʠ 

ʚʦʩʠʪʘʣʘʨʠʥʠʥʛ ץ˄ʣʣʘʥʤʘʩʠ ʪʠʙʙʠʸʪʛʘ ʦʠʜ ʙ˄ʣʠʙ, 

ʜʦʨʠ-ʜʘʨʤʦʥʣʘʨʥʠ ץ˄ʣʣʘʰ ʙ˄ʡʠʯʘ ʘʥʥʦʪʘʮʠʷ, ʷʲʥʠ 

ʡ˄ʨʠץʥʦʤʘʜʠʨ. ʐʫʥʜʘʡ ץʠʣʠʙ, ʡ˄ʣ-ʡ˄ʨʠϨ 

ʫʥʜʘʰʠʥʠʥʛ ʪʫʨʣʘʨʠ ʫʥʜʘʰ ץʘʡʩʠ ʩʦ״ʘʛʘ ʦʠʜ ʸʢʠ 
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Mentality is a set of genetically and socially deter-

mined traits inherent in a particular nation. First of all 

it is character traits, way of thinking, group decisions, 

system of values and norms of behavior. The mentality 

can be interpreted as the established way of specific 

worldview inherent to ethnic groups, nations, which 

causes their reaction to certain social processes and 

combines them into a social and historical groups. 

The human mentality is a special characteristic of 

a specific type of thinking. It manifests complexes of 

images, skills of awareness of the environment, mental 

schemes. Mentality is formed on the basis of both nat-

ural and socially conditioned components, revealing a 

person's idea of the world, reflecting habits, passions, 

collective emotional patterns. [1, p. 317]. 

Academician Mykhailo Tuhan-Baranovsky, a 

Ukrainian economist of the early twentieth century, 

drew attention to the fact that the economic organiza-

tion of society depends on the psychological state of 

people, labor traditions, religious beliefs, national con-

sciousness, spiritual personality, in other words, the 

mental phenomenon. [2, p. 170]. 

Numerous studies by experts point to such inher-

ent features of the mentality of Ukrainians as focusing 

on the facts and problems of the inner, personal and in-

dividual world, psychological flexibility, sentimental-

ity, sensitivity, empathy, love of nature and more. 

According to O. Hook, such a mental feature of 

Ukrainians as the tendency to democratic transfor-

mations is an extremely important moment for the cur-

rent state-building processes in Ukraine. [3, p. 33]. 

However, certain manifestations of mentality do 

not always have a positive impact on the country's 

economy. In particular, as an obstacle to the effective 

socio-economic development of the country in the con-

text of globalization can be interpreted inherent in 

Ukrainian society such features as: 

- paternalism of a large part of the population of 

Ukraine, propensity to dependence, inability to make 

independent decisions, passivity on the course of eco-

nomic reforms; 

- social and political conformism, unwilling-

ness to uncompromisingly defend their own interests 

[4, p. 232]; 

- anarchic individualism, which manifests itself 

in various forms of centrifugal desire for personal free-

dom; 

- a complex of inferiority, which is associated 

with the recognition of the inadequacy of their national 

characteristics in comparison with other peoples and 

nations [5, ʉ. 31]. 

- vagueness of one's own national mental model 

of success [6]. 

According to A. Karpenko, due to historical cir-

cumstances in Ukraine in many areas of activity formed 

a total resistance to change, there is a rejection of the 

necessary reforms. [4, p. 231]. 

O. Stadnichenko singles out among the peculiari-

ties of the mentality of Ukrainian society that stand in 

the way of full European integration: the population's 

tendency to a strong hand, paternalism, conservatism, 

fear of change, unwillingness to take initiative and re-

sponsibility, a relatively small share of middle class the 

habit of the majority to obey the orders of superiors, 

rather than laws, norms of law [7]. 

I. Polishchuk believes that there are several basic 

interrelated features of the traditional political mental-

ity of Ukrainians, among which - existential individu-

alism, egocentrism, introversion, conservatism, social 

egalitarianism, the tendency to unite in communities, 

provincialism, apolitical, anarchy [8]. 

In Ukrainian society, can be observe a combina-

tion of opposing values and norms, that is, on the one 

hand, the desire for democratic freedoms, and on the 

other - the popularity of undemocratic methods of solv-

ing social problems. 

In terms of democracy and the state, Ukraine's po-

litical mentality remains authoritarian and paternalistic. 

But under the conditions of sovereign existence, such 

traditional features of the Ukrainian political mentality 

as populism, tolerance, and a liberal attitude to the state 

(not man and nation for the state, but the state for man 

and nation) are being revived. 

Since the second half of the twentieth century in 

most European countries formed a system of values, 

dominated by respect for law, human rights and free-

doms, private property, civil society ideals, social jus-

tice, conscientious attitude to work as the only means 
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of increasing welfare, empathy, own forces in the man-

agement of the economy, the prerogative of individual-

ism. These values have become the ethical basis for the 

effective functioning of informal institutions of West-

ern European civilization [3, p. 34]. 

Ukraine's current political transformations, 

changes in ideological orientations and significant 

transformations in the economic sector require a free, 

active and creative personality, able not only to navi-

gate in new conditions and achieve full realization of 

their abilities and capabilities, but also to purposefully 

transform the surrounding reality to the benefit of soci-

ety as a whole [7]. 

V. Vodnik notes that today we are witnessing the 

formation of a new class for the state in Ukraine - the 

class of entrepreneurs, the emergence of which perme-

ates the fundamental contradiction between their own 

interests and socially significant values. In contrast to 

the states that have experienced the "civilizational in-

fluence of capital" before, the inhabitants of Ukraine 

for centuries focused mainly on the norms of communal 

collectivism, embodying primarily the interests of fam-

ily, community, class, state [1, p. 318]. 

Modern Ukraine in general is characterized by a 

commitment to Western European political values, but 

there are noticeable features of the mentality and cul-

ture of Eastern peoples, in particular the focus on char-

ismatic leaders, statism, paternalism, church subordina-

tion to the state [8]. 

Well-known economist, philanthropist, member 

of the Club of Rome, public figure Bohdan Havry-

lyshyn saw the main reasons for the inefficiency of 

Ukrainian society in the incompetence and corruption 

of the government and bureaucracy. There are a num-

ber of competent, decent and patriotic people in the leg-

islative and executive bodies. However, there is no crit-

ical mass of such people. Therefore, they are unable to 

carry out a real transformation of society [9]. 

The vast majority of Ukrainian citizens recognize 

the authority of a statesman not on the basis of real abil-

ities and moral qualities, but guided by emotions, tem-

porary enthusiasm. That is why such phenomena as 

cheap populism, vanity, slander, etc. flourish in Ukrain-

ian politics. 

Some researchers emphasize such a feature of 

Ukrainian character as patience. Although this contrib-

utes to informed decisions, but this trait is detrimental 

in terms of corruption and incompetence of government 

structures [10]. 

In particular, as world practice shows, one of the 

most effective methods of preventing corruption in the 

public sphere is to strengthen measures of financial and 

other control of persons authorized to perform state and 

other equivalent functions. Experts had high hopes that 

in the future such control would change the logic of 

people who go into politics only for their own enrich-

ment. In Ukraine, an electronic declaration mechanism 

has been introduced since 2016 to implement such con-

trol. However, this has not brought any real results yet, 

although the discrepancy between the income and ex-

penditure levels of the vast majority of parliamentari-

ans and top officials became apparent. 

In addition, the problem of forming a common 

Ukrainian national identity remains relevant. The is-

sues of state language policy and interethnic relations 

are acute. Such phenomena as denationalization, russi-

fication of broad sections of Ukrainian society create 

significant difficulties on the way to national and polit-

ical consolidation [5, p. 33]. 

Unfortunately, the process of forming a national 

idea, which should become the basis of our spiritual and 

political life, has not yet been completed in Ukraine. 

The stereotype of the obsolescence of the "nation-state" 

as the main form of statehood is actively spreading in 

the mass media. Such conclusions are destructive for 

the national security of the country as a whole [12, p. 

563]. 

Phenomena such as the lack of solidarity of citi-

zens, low level of trust in state institutions, underdevel-

oped horizontal ties, weak sense of common values, 

practical lack of an effective trade union movement, 

etc. do not contribute to the development of Ukrainian 

civil society. 

According to Kakha Bendukidze, a former mem-

ber of the Expert Council at the Ministry of Economy 

of Ukraine, Ukraine "must take bold steps to transform 

the economy, which is burdened with huge government 

spending and corruption." He proposed to reform the 

tax system, reduce the state apparatus and start an un-

compromising fight against corruption [13]. 

To implement the idea of building a successful 

state in Ukraine, it is necessary to develop and imple-

ment an effective model of success. People need to feel 

the effectiveness of reforms by improving their quality 

of life. 

In modern conditions in Ukraine it is especially 

important to ensure national consent. It can be based on 

public consensus on the commitment to democratic re-

form. Simultaneous transformations in the economic, 

political and social spheres are needed, taking into ac-

count the mentality of society. 

Understanding the mental characteristics of the 

people allows to a large extent to understand the rea-

sons for building an appropriate system of socio-eco-

nomic relations in modern Ukraine, in the future will 

help overcome the oversimplified vision of social pro-

cesses, understand the fundamental foundations of na-

tional rules of economic relations which exist in the 

minds of members of Ukrainian society. 
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Abstract 

The article reflects the results of a study of the state of cognitive grammaticalization operations in children 

with primary school age disabilities. The main terms that are considered from different points of view of speech 

therapy, psycholinguistics on the basis of foreign and domestic publications are analyzed. Studied the relationship 

between the formation of cognitive operations of grammaticalization and mental retardation (farther ï CRA), the 

grammatical structure of speech in children with severe speech disorders (farther ï TNR) and mental retardation 

(farther ï EE). 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʫ 

ʜʝʪʝʡ ʩ ʆɺɿ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʣʦʛʦʧʝʜʠʠ, ʧʩʠʭʦʣʠʥʛʚʠʩʪʠʢʠ ʥʘ ʙʘʟʝ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. 

ʀʟʫʯʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʠ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʜʘʣʝʝ ï ɿʇʈ), ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʩʪʨʦʝʤ ʨʝʯʠ ʫ ʜʝʪʝʡ ʩ ʪʷʞʝʣʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ (ʜʘ-

ʣʝʝ ï ʊʅʈ) ʠ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ (ʜʘʣʝʝ ï ʋʆ). 

 

Keywords: limited health opportunities, preschool children, speech development, grammaticalization, 

speech therapy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʜʦʨʦʚʴʷ, ʜʝʪʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʟʚʠʪʠʝ ʨʝʯʠ, 

ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʷ, ʣʦʛʦʧʝʜʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʘʚʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʳʰʣʝʥʠʷ ʠ 

ʨʝʯʠ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʠʭ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦ-

ʩʪʠ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ [1]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʵʪʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʥʘʛʣʷʜʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʧʝ-

ʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʪʠʧʘ ʫ ʜʦ-

ʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ. 

ʆʧʝʨʘʮʠʠ ʤʳʰʣʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʙʣʘʛʦʜʘʨʷ 

ʧʝʨʝʨʘʙʦʪʢʝ ʟʥʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʥʷʪʦ ʠʤʝʥʦ-

ʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʤʠ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʭʘʥʠʟʤʘ 

ʠʥʪʝʨʠʦʨʠʟʘʮʠʠ [2].  

ɺ ʧʨʦʚʦʜʠʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʟʘʜʝʡʩʪʚʦ-

ʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥʘ, ʛʜʝ ʦʙʱʠʝ 

ʢʦʛʥʠʪʠʚʥʳʝ (ʤʳʩʣʠʪʝʣʴʥʳʝ) ʦʧʝʨʘʮʠʠ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʦʙʦʙʱʝʥʠʝ, ʘʙʩʪʨʘʢʮʠʶ, ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ ʠ 

ʩʠʥʪʝʟ. ʈʘʩʰʠʨʠʪʴ ʵʪʦʪ ʨʷʜ ʤʳ ʩʤʦʛʣʠ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɸ.ɺ. ɹʘʩʦʚʘ ʠ ʃ.ʌ. ʊʠʭʦʤʠʨʦʚʦʡ. 

ɻʦʚʦʨʷ ʦ ʪʝʨʤʠʥʝ çʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʷè ʚ ʣʦ-

ʛʦʧʝʜʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʤʳ ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʮʝʩʩʘ ʦʚʣʘʜʝʥʠʷ ʛʨʘʤ-

ʤʘʪʠʯʝʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʠʩʪʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʛʨʘʤ-

ʤʘʪʠʢʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʤʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʠ ʩʣʦʚʦʠʟʤʝʥʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʠʥ-

ʪʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʧʘʨʘʜʠʛʤʘʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʠʤʳ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʡ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʚʠʜʘ [4]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɸʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ 

ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʧʨʦʭʦʜʠʣʦ ʥʘ ʙʘʟʝ ʌɻɹɼʆʋ 

çʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʨʝʙʸʥʢʘ ï ʜʝʪʩʢʠʡ ʩʘʜ ˉ 1387è ʛ. 

ʄʦʩʢʚʘ. 

ʂʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 60 ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʊʅʈ, ɿʇʈ ʠ ʋʆ 

ʣʸʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ɺʩʝ ʜʝʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʰʣʠ ʧʩʠʭʦʣʦʛʦ-ʤʝʜʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʢʦʤʠʩ-

ʩʠʶ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ (ʩʫʢʮʝʩʩʠʚʥʦʛʦ ʠ ʩʠ-

ʤʫʣʴʪʘʥʥʦʛʦ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʩʨʘʚʥʝʥʠʷ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʱʝʥʠʷ) ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɸ.ɸ. ʊʘʨʘʢʘʥʦʚʦʡ 

[5]. ɻʨʘʤʤʘʪʠʯʝʩʢʠʡ ʨʝʯʝʚʦʡ ʩʪʨʦʡ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ 

ʤʝʪʦʜʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʅʀʀ ʜʝʬʝʢʪʦʣʦʛʠʠ 

ɸʇʅ ʉʉʉʈ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢ ʀ.ɺ. ʇʨʠʱʝʧʦʚʦʡ 

ʠ ʈ.ʀ. ʃʘʣʘʝʚʦʡ ʫʜʘʣʦʩʴ ʠʩʣʝʜʦʚʘʪʴ ʩʣʦʚʦʠʟʤʝʥʝ-

ʥʠʷ ʠ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ [6]. ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʣʝʛʣʠ 
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ʢʨʠʪʝʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʉ.ʃ. ɺʳʛʦʪʩʢʠʤ, ɺ.ʂ. ɺʦ-

ʨʦʙʴʝʚʦʡ, ʇ.ʗ. ɻʘʣʴʧʝʨʠʥʘ ʠ ʜʨ. [7,8,9]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘ-

ʮʠʷ ʙʳʣʠ ʪʨʘʢʪʦʚʘʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʨʥʦʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʨʘʤʤʘʪʠ-

ʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ ʩʪʨʦʷ ʠʟʫʯʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ 

ʩʦʩʪʦʷʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘ-

ʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʠʣʦ ʚ ʩʝʙʷ ʜʚʘ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʭ ʙʣʦʢʘ. ʇʝʨʚʳʡ ʙʣʦʢ (ʰʝʩʪʴ ʟʘʜʘʥʠʡ) ʥʘʧʨʘʚ-

ʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʫ ʜʦʰʢʦʣʴ-

ʥʠʢʦʚ ʩ ʆɺɿ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʢʦʛʥʠʪʠʚʥʦʛʦ ʪʠʧʘ. ɺʪʦʨʦʡ ʙʣʦʢ 

ʧʦʩʚʷʱʝʥ ʘʥʘʣʠʟʫ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ ʩʪʨʦʷ 

ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠ-

ʟʘʮʠʠ. ɿʜʝʩʴ ʠʤʝʝʪʩʷ ʜʚʘ ʨʘʟʜʝʣʘ (ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ 

ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ), ʥʘʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʷʤʠ ʩʝ-

ʨʠʡʥʦʛʦ ʪʠʧʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʨʝʯʝ-

ʚʦʡ ʩʪʦʨʦʥʳ. ɺ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝ ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʥʠʷ ʥʘ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʣʦʚʦʠʟʤʝʥʝʥʠʝ, ʘ ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʥʘ ʩʦʛʣʘʩʦʚʘ-

ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʨʝʯʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʣʦʛʘʤʠ. 

ʆʪʨʘʟʠʤ ʚ ʪʘʙʣʠʮʝ 1 ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ. 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ 

ʋʨʦʚʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɼʝʪʠ ʩ ʋʆ ɼʝʪʠ ʩ ʊʅʈ ɼʝʪʠ ʩ ɿʇʈ 

ɺʳʩʦʢʠʡ 0 0 0 

ʉʨʝʜʥʠʡ 0 15 (75%) 5 (25%) 

ʅʠʟʢʠʡ 3 (15%) 5 (25%) 15 (75%) 

ʅʫʣʝʚʦʡ 17 (85%) 0 0 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʫ ʜʝ-

ʪʝʡ ʩ ʆɺɿ ʥʘ ʥʫʣʝʚʦʤ, ʥʠʟʢʦʤ ʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ 

ʥʘʭʦʜʠʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ 

ʚʳʷʚʣʷʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʀʟ-ʟʘ ʥʝ-

ʧʨʘʚʠʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʮʝʥʥʦ ʚʣʘ-

ʜʝʪʴ ʫʯʝʙʥʳʤʠ ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ. 

ɻʨʘʤʤʘʪʠʯʝʩʢʠʡ ʨʝʯʝʚʦʡ ʩʪʨʦʡ ʪʘʢʞʝ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʥʫʣʝʚʦʤ, ʥʠʟʢʦʤ ʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʷʭ, ʯʪʦ 

ʦʪʨʘʞʝʥʦ ʚ ʥʘʨʫʰʝʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʚʣʘʜʝʥʠʷ 

ʥʘʚʳʢʘʤʠ ʩʣʦʚʦʠʟʤʝʥʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʦʚʦʠʟʤʝʥʝʥʠʷ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ, 

ʢʘʢ ʚ ʫʩʪʥʦʡ, ʪʘʢ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʜʝʪʝʡ, ʠʤʝʶ-

ʱʠʭ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʜʦʨʦʚʴʷ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ 

ʦʪʨʘʞʝʥʳ ʥʘ ʪʝʭ ʞʝ ʫʨʦʚʥʷʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʨʫʰʝ-

ʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝ-

ʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʥʠʷ ʥʘ ʩʣʦʚʦʠʟʤʝʥʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʩʣʦʚʦʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʝʯʝʚʳʭ ʦʰʠʙʢʘʭ. 

ʅʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʩʨʘʚʥʝʥʠʷ ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʣʠʰʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ 

ʛʣʫʙʠʥʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʯʠ ʜʝʪʝʡ ʩ 

ʆɺɿ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʝ-

ʯʝʚʦʛʦ ʩʪʨʦʷ ʠ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʫ ʜʝʪʝʡ ʩ ʆɺɿ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ 

ʩʪʨʦʷ ʠ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʫ ʜʝʪʝʡ ʩ ʆɺɿ, % 

ʋʨʦʚʥʠ ʋʆ ʊʅʈ ɿʇʈ 

1 ʙʣʦʢ 

(ʂ.ʆ.) 

2 ʙʣʦʢ 

(ʛʨ. 

ʩʪʨ.). 

3 ʙʣʦʢ 

(ʂ.ʆ.ɻ.) 

1 ʙʣʦʢ 

(ʂ.ʆ.) 

2 ʙʣʦʢ 

(ʛʨ. 

ʩʪʨ.). 

3 ʙʣʦʢ 

(ʂ.ʆ.ɻ.) 

1 ʙʣʦʢ 

(ʂ.ʆ.) 

2 

ʙʣʦʢ 

(ʛʨ. 

ʩʪʨ.). 

3 ʙʣʦʢ 

(ʂ.ʆ.ɻ.) 

ɺʳʩʦʢʠʡ 0 0 0 0 0 0 0 0 0 

ʉʨʝʜʥʠʡ 0 0 0 75 65 55 30 15 0 

ʅʠʟʢʠʡ 15 10 0 25 35 45 80 15 10 

ʅʫʣʝʚʦʡ 85 90 100 0 0 0 0 0 5 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʝ-

ʯʝʚʦʛʦ ʩʪʨʦʷ ʠ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʫ ʜʝʪʝʡ ʩ ʆɺɿ 

ʚʳʷʚʠʣ ʩʨʝʜʥʝ-ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ ʩ ʊʅʈ ʠ 

ɿʇʈ ʠ ʥʠʟʢʦ-ʥʫʣʝʚʦʡ ʫ ʜʝʪʝʡ ʩ ʋʆ. 

ɹʣʘʛʦʜʘʨʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ (ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ) ʥʘʤ ʫʜʘʣʦʩʴ 

ʦʙʥʘʨʫʞʠʪʴ ʧʨʷʤʳʝ ʩʪʘʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ (ʩʠʣʴʥʳʝ ʦʪ Ñ 0,7 ʜʦ Ñ 1) ʩʨʝʜʠ ʠʟʫʯʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʠ ʫʨʦʚ-

ʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ 

ʩʪʨʦʷ ʫ ʜʝʪʝʡ ʩ ʆɺɿ. 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʘ-

ʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʷʟʴ ʘʥʘʣʠʟʠ-

ʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ 

ʥʘʨʫʰʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʪʚʝʨʜʠʣʦ 

ʟʥʘʯʠʤʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʠʤʳʭ 

ʤʝʪʦʜʠʢ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʧʠʩʘʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʘʥʘʣʠʟ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ 

ʫ ʜʝʪʝʡ ʩ ʆɺɿ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʡ ʠ ʥʝʜʦʩʪʘʪʦʯ-

ʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʧʨʦʷʚʣʷʷʩʴ ʚ 

ʦʰʠʙʢʘʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʚʳʧʦʣʥʝʥʠʷʭ ʟʘʜʘʥʠʡ. 
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ʊʘʢʞʝ ʫ ʜʝʪʝʡ ʦʪʤʝʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʨʦʞʜʝʥʠʷ ʨʝʯʝʚʦʛʦ ʚʳʩʢʘ-

ʟʳʚʘʥʠʷ (ʢʦʥʢʨʝʪʥʦ ʚ ʬʘʟʝ ʣʝʢʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʧʦ ɸ.ɸ. ʃʝʦʥ-

ʪʴʝʚʫ). ʅʘʧʨʠʤʝʨ, ʛʨʘʤʤʘʪʠʯʝʩʢʦʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʣʦʚ ʠʩʢʘʞʝʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʦʧʝʨʘʮʠʡ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ.  

ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʦʩʪʘ-

ʚʠʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʤʝʭʘʥʠʟʤʦʚ ʥʘʨʫʰʝʥʠʡ ʧʨʦ-

ʮʝʩʩʘ ʛʨʘʤʤʘʪʠʢʘʣʠʟʘʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʢʦʨ-

ʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʜʝʪʴʤʠ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʠʤʠ ʆɺɿ. 
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Introduction  

A space-filling curve in dimension d is a map from 

[0, 1] into ᴙd such that the image contains an open non-

empty set or, equivalently, some cube [a1, b1]Ĭ...Ĭ[ad, 

bd] for ai<bi, i = 1,... , d. There are lots of space filling 

curve constructions, many of them can be found in [1]. 

Fractal space-filling curves are self-similar curves, i. e. 

they exhibit similar patterns at increasingly small 

scales. This similarity is called unfolding symmetry. If 

the symmetry is a composition of scale and an isometry, 

the curve is called affine self-similar. Affine self-simi-

lar curves play an important role in practice, because 

they can be easily constructed and provide a way to 

construct locality-preserving mapping from multidi-

mensional data into one-dimensional space. 

For instance, the applications include 

¶ geo-information systems (GIS, see [2]), 

¶ database indices (map multidimensional data 

to one-dimensional disk 

¶ address space, see [3]), 

¶  image compression (clustering of pixels by 

three-dimensional color, see [4]), 

¶ parallel processing (see [5]), 

¶ bandwidth reduction of digitally sampled 

signals (see [6]). 

There are many sophisticated curve constructions 

in the literature. The simplest curve construction which 

is also called Z-curve was proposed in [7]. Its improve-

ment by usage of Grey coding was proposed in [8]. An-

other method based on the Hilbert curve [9] was pro-

posed in [10].  

The first space-filling curve was discovered by G. 

Peano in 1890. This curve is continuous in terms of Jor-

dansôs precise notion of continuity (1887). In 1891 D. 

Hilbert discovered a general geometric construction 

procedure for a class of space-filling curves [9]. It has 

been shown that the Hilbert curve is a continuous, sur-

jective and nowhere differentiable mapping [11]. 

We follow the procedure mentioned above with 

some modification making all the constructed curves 

cyclic thus leading to a class of continuous space-filling 

curves S1Ÿ [0, 1]d. Constructions in [9] are based on 

ordering, i. e. one subdivides a cube into a grid of half-

size cells being recursively divided up to 2nd unit cells 

(assuming that the initial cube has size length 2n), 

where n the depth of subdivision. Then an order of half-

size cells is chosen and an order of unit cells is recur-

sively defined, thus giving the ordering of all unit cells. 

We apply a different approach including construction 

of oriented cycles and combining them to a single ori-

ented cycle on each step of the construction. Resulting 

class of curves differs from the order-based space-fill-

ing curves. Its advantage is the simpler algorithmic de-

scription of continuous curves. In the case of order-

based construction we must apply some reflections (or 

any non-trivial of 2dĬd! symmetries) to sub-cells. In 

the case of cycle-based construction we can avoid us-

age of all sub-cell symmetries and only apply rotations 

and/or reversals of cycles obtaining the curve which we 

call H-curve. In terms of evaluation this can be ex-

pressed as an linear operation modulo length of the cy-

cle of the form x Ÿ Ñ x + c. 

Not only fractal curves are used in practice. For 

example, the onion curve [12] and spectral curve [13] 

can give better results than the Hilbert curve, but have 

a fixed space granularity. Fractal curves have the ad-

vantage that one can select granularity and evaluate in-

dexes with different precision for different points. For 

example, if we need only to compare the ordering of a 

pair of points, we need only to evaluate indexes until 

the first difference occurred. 

Let us describe carefully the notion of locality-pre-

serving mappings. Roughly speaking, we want to con-

struct such a mapping ɤ that the closer the images ɤ(x), 

ɤ(y) ɴ ᴙd of two points are, the closer the points x, yɴ ᴙ 

are and vice versa (like it is described in [1]). In other 

words, one condition is that the mapping ɤ is open and 

other is that ɤ is continuous. Unfortunately, there are 

no curves satisfying both these conditions. 

If a curve is a one-to-one correspondence (we need 

it to be injection, because we consider only surjective 

mappings by the definition of space-filling curves), 

then it is a homeomorphism (open continuous bijec-

tion). But the interval [0, 1] and a cube [0,1]d for d > 1 

are not homeomorphic, because [0, 1] without any point 

except 0 and 1 is not connected and [0, 1]d without any 

point is connected. Number (more precisely, cardinal-

ity) of points x Xɴ for a topological space X such that X 

\ { x} is disconnected is a topological invariant and pre-

serves under homeomorphisms. The subset of such 
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points in [0, 1]d is empty for d > 1 and is (0, 1) for d = 

1, so we get a contradiction. 

We will see below that the curves we consider are 

not one-to-one correspondences. Nevertheless, there 

are no open continuous mappings from [0, 1] to [0, 1]d 

for d > 1. 

Now suppose that a curve ɤ : [0, 1] Ÿ [0, 1]d is 

continuous, open and is not injective. By an equivalent 

definition of continuous map, it is a map such that the 

preimage of a closed subset is closed. Therefore, for 

any point v [ɴ0, 1]d as a closed subset its preimage ɤï

1(v) Ṗ [0, 1] is a closed subset of the compact [0, 1], i. 

e. is compact and therefore includes its minimum, so 

ɤ(min(ɤï1(v))) = v. Define S={min(ɤ-1(v)) | 

v [ɴ0,1]d}Ṗ [0, 1]. From non-injectivity it follows that 

S Í [0, 1]. Obviously, 0Sɴ. If S=[0, 1), then we get a 

contradiction in the same way as before. Otherwise 

p (ɴ0,1)\S exists, i. e. the set S is not connected. But the 

mapping ɤ : SŸ[0, 1]d is open, continuous and bijec-

tive by construction. Therefore, S and [0, 1]d are home-

omorhic. At the same time, [0, 1]d is connected and S is 

not, so we again get a contradiction. 

This simple topological reasoning shows that we 

need to weaken the conditions on locality preserving 

mappings. We can obtain continuity, but we need some 

other way to compare which of curves ñbetter preserves 

localityò. Here we follow a well-known idea from [3] 

(see section 3) to compare numbers of ñconnected com-

ponents of preimages of connected figuresò asymptoti-

cally for curve construction iterations. In the same way, 

we perform a numerical simulation experiment and ob-

tain results (see section 3.2). 

Another interesting property of such maps (like 

Hilbert curve) is that they are measure-preserving, i. e. 

if S Ṗ [0, 1] has one-dimensional Lebesque measure z, 

then its image {ɤ(s) | sɴ S} has d-dimensional Lebesque 

measure z. We omit the proof of this property as a sim-

ple analysis exercise.  

The idea of continuity is a useful heuristic to con-

struct curves with better locality preserving properties. 

The main results of this paper are 

¶ to introduce the idea of cyclicity (see section 

1), 

¶ to construct an explicit cyclic curve for any 

dimension (see section 2), 

¶ to conduct an experiment providing an 

empirical evidence that the constructed curve is slightly 

better (or not worse) than the Hilbert curve, 

¶ to show that the construction of the these 

curves is simpler than the construction of most widely 

used Hilbert curve. 

¶ to show by profiling that H-curve can be 

evaluated essentially faster than the Hilbert curve. 

So, for a number of applications this new construc-

tion method may be preferable to the Hilbert curve. 

1 Constructions of curves 

The generic construction process of fractal space-

filling curve is usually iterative. We need to map an in-

terval size of 1 to a square size of 1 (or a cube of di-

mension d). Let us illustrate this for dimension d = 2. 

On the first step, we divide the square into a grid of 2Ĭ2 

square cells, while the interval size of 1 is subdivided 

into four equal sub-intervals where each sub-interval 

matches a cell. We say that the curve traverses the cells 

in the order given by the order of intervals. Then we 

apply the procedure recursively to each sub-interval-

cell pair, so that within each cell, the curve makes a 

similar traversal up to symmetries of the whole cell. 

The symmetries are needed to make each cellôs first 

sub-cell touching the previous cellôs last sub-cell. This 

condition after the going to the limit gives us continu-

ity. Let us present a more detailed algorithm. 

Usually the construction of fractal space-filling 

curves consists of the following steps: 

¶ divide a cube of dimension d into the grid of 

2d half-size cells and match them to 2d equal sub-

intervals of interval; 

¶ perform the iteration steps: given a matching 

between 2dn cells in the cube and 2dn sub-intervals in the 

interval, 

¶ subdivide each cell into the grid of 2 nd sub-

cells (and maybe apply some symmetry of cell) and 

match them to sub-intervals of the corresponding sub-

interval, 

¶ join this to the matching between grid of 2d(n+1) 

cells of the cube and 2d(n+1) sub-intervals of the interval. 

Here we introduce another algorithm of curve de-

sign based on cyclicity. We assume that all the curves 

are cyclic. Then on the iteration step we perform some 

local mutation gathering 2d cycles into one cycle. The 

local mutation here means the following: 

¶ in each cell we take some sub-cell and the 

next one in the cycle, 

¶ for these cells we say that the corresponding 

next subcells are next to 

¶ the chosen in the next cell, so, for the next 

sub-cell w. r. t. the chosen one is the sub-cell chosen 

in the previous cell. 

In terms of graphs, we chain 2d edges into a cycle 

by 2d edges and then remove the initial edges. If we take 

pairs of sub-cells in such a way that new edges con-

nected by cycle are touching, then we obtain a continu-

ous surjective map going to the limit: 

S1 Ÿ [0, 1]d. 

See examples of local mutations in section 2. 

Usually one needs to perform some transfor-

mations during construction process to obtain continu-

ity. Sometimes it is not necessary as in case of Z-curve. 

It is the simplest curve used, but it is not having conti-

nuity, so it has bad locality preserving properties and is 

not widely used. Usually, any continuous curve gives 

better results, but it that case the construction procedure 

needs carefully chosen reflections and/or rotations. In 

the proposed construction of cyclic curves on the step 

of local mutation in terms of traversal we may need to 

change the traversal direction and initial point. Note 

that the cycle lengths are always degrees of 2. So, the 

change of initial point is simply the addition of cell in-

dex to a number of new initial point modulo a degree 

of 2 (addition of d-bit numbers), and change of direc-

tion with change of initial point to the previous one (be-

fore reversal) is simply a bitwise complement of d-bit 

number. 

Of course, one may need to use some symmetries 

depending on the particular curve construction algo-
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rithm. In the section 2 we will see that a cyclic contin-

uous curve can be constructed for any dimension with-

out usage of any symmetries. An addition with maybe 

one bitwise complement is computationally cheaper 

than the evaluation and application of symmetry. 

2 H-curve 

2.1 Construction 

This section is devoted to the construction of cy-

clic fractal space-filling curve for any d > 1 without us-

ing symmetries. For any dimension d, we will traverse 

half-sized cells in the initial cube in the same way. 

Taking a d-bit number k as an index in traversal 

(counting from 0), we obtain the corresponding cell co-

ordinate bits as consecutive bits of the number 

gd(k) := k ṥ ỗ(k mod 2d )/2Ộ mod 2d 

(the symbol ṥ means bitwise sum, or, xor). This 

function permutes the set {0, . . . , 2d ï1}. Therefore, 

the function gd
ï1 is well-defined on the set {0, . . . , 2d ï

1}. As we claimed, in the cells we do not apply any re-

flections or rotations to the cells and sub-cells. For the 

curve construction we need only the local mutations. 

For explicit computation of correspondence between 

indexes and cells we need to calculate the index shifts 

and find all direction reversals. 

As we claimed, in the cells we do not apply any 

reflections or rotations to the cells and sub-cells. For the 

curve construction we need only the local mutations. 

For explicit computation of correspondence between 

indexes and cells we need to calculate the index shifts 

and find all direction reversals. 

2.2 Local mutation 

For convenience let us assume that grid cells are 

unit cubes, and the initial big cube has side length 2n. 

Actually, for any dimension d > 1 we will apply 

the same local mutation. This mutation will always act 

on the central 4Ĭ2Ĭ. . .Ĭ2-parallelepiped. 

Lemma 1. Given d > 1, for any n Ó 2 the re-

striction of the graph composed of 2d half-size cycles in 

the cube with side length 2nï1 onto the central 4Ĭ2Ĭ. . 

.Ĭ2-parallelepiped form the same graph, namely, if we 

denote its vertices with {0, 1, 2, 3}Ĭ{0, 1}dï1 , then the 

edge set would be  

({0} Ĭ p, {1} Ĭ p) and ({2} Ĭ p, {3} Ĭ p) for all p 

 ɴ{0, 1}dï1. 

Proof. Assume that we have the grid of integral 

points in the cube [0, 2n+1ï1]d, and we initially have the 

cyclic traversals of cubes of side 2. They form a grid of 

2nd cells. Then we consequently apply mutations gath-

ering cycles into cycles traversing cells of sizes 4, 8, . . 

. , 2n . Each time we consider the central 4Ĭ2Ĭ. . .Ĭ2-

parallelepiped in some cell of size 4, 8, . . . , 2n, then 

each of these parallelepipeds has even minimal first co-

ordinate and odd minimal other coordinates. This im-

plies that the restrictions of initial 2nd cycles on them 

are same and coincide with the written above graph. At 

the same time, these parallelepipeds have pairwise non-

intersecting sets of vertices. Therefore, mutations of 

previous steps of construction do not affect the final 

step. 

On Fig. 1, 2, 3 we see examples of mutations. On 

these figures we color some black edges red. Then we 

draw a number of green edges such that together the 

green and red edges form cycles. After the mutation we 

remove red edges and color green edges black. Note 

that if in the red-green cycle we contract all the red 

edges, then we obtain exactly the graph corresponding 

to the traversal of the cube of size 2 and the same di-

mension. Obviously, we will see the same behavior in 

any dimension. 

Example 1. Consider the case of d = 2 and n = 3 

(side length 8). 

 
Figure 1: Join of cycles in squares of side 2 into cycles in squares of side 4. 

 

On fig. 1 we join cycles of side length 2, after on 

fig. 2 we join cycles of 

side 4, and on fig. 3 we see the result. 

 
Figure 2: Join of cycles in squares of side 4 into cycles in squares of side 8. 
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Figure 3: H-curve for d = 2, n = 3. 

 

Definition 1. We call the constructed above fam-

ily of curves H-curves for all d > 1, n. Also, we will call 

H-curves the limit curves for all d > 1. 

We name them this way for the form of the second 

iteration of plane curve. Next iterations also looks like 

the letter óHô, but more tangled and shaggy. For d Ó 3 

we can consider these curves as high-dimensional 

ñgeneralizationsò of letter óHô. 

Example 2. On fig. 4 we see the example of H-

curve for d = 3, n = 2 (side length 4) and how looks the 

mutation in three-dimensional case. In the 

higher dimensions it looks the same, but less il-

lustrative. 

 
Figure 4: The central mutation for d = 3, n = 2 and its result. 

 

Theorem 1. For any nɴ ᴓ and any d >1 the H-

curve cyclically traverses all the unit cells. Each move 

to the next cell is a move to an adjacent cell.  

For any k < n, for one cycle the curve one time 

enters and one time leaves any of cells of grid of 2dk-

side cells, and the traversal of these cells is H-curve for 

the pair (d, k). 

For n Ÿ Ð we can choose infinitely decreasing 

sequence of cells such that each one contains all the 

following, and we obtain the sequence that converges 

to the continuous map h : S1 Ÿ [0, 1]d. 

Proof. The first part of statement is obvious by the 

construction of curve and by choice of the mutation. 

The second part is obvious for k = n ï 1 by the 

iteration of construction and for any k by induction 

from n ï 1 down to 1. 

For the third part we need to take unit cells in 

such a way that 

¶ for increasing n the matching between smaller 

cells and intervals is a subdivision of matching between 

larger cells and intervals; 

¶ end points of [0, 1] are mapped to the same 

point. 

Actually, it is enough to take the first cell of initial 

subdivision of each next time to take the first sub-cell, 

where the cycle enters the cell. The condition that 0 and 

1 are mapped into the same point is obvious. Continuity 

is standard and follows from the same reasons as for 

Hilbert and other curves. 

We will compare below properties of H-curve, 

Hilbert curve and Z-curve. 

Remark 1. Actually, for dimension 2 there is only 

one construction method of the Hilbert. As it was no-

ticed in [1], for higher dimensions there are many ways 

to generalize the construction of the curve to any di-

mension such that its restriction to d = 2 gives the usual 

plane Hilbert curve. In [1] there are 5 ways to do this. 

The commonly used version seems to be called Butzï

Hilbert curve in [1]. For higher dimensions is seems 

that different variations of Hilbert curve would give 

very close results. At the same time, their constructions 

have the same complexity (computational and mathe-

matical). So, we will compare H-curve with the com-

monly used ButzïHilbert curve. 

Remark 2. One of curves constructed in [1] is 

called there inside-out curve. For n = 2, it returns to the 

cell adjacent to the initial point, but for bigger n it loses 

continuity. In this sense H-curve can be called an in-

side-out-repeat curve as a curve moving from the center 

to the perimeter in one octant, back to the center, out 

into another octant and so on cyclically. On fig. 5 we 

see Z-curve, Hilbert curve and H-curve on plane.  

On fig. 6 we see Z-curve, ButzïHilbert curve and 

H-curve in the same axes. 
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Figure 5: Z-curve, Hilbert curve, H-curve for d = 2, n = 4 

 

 
 

Figure 6: Z-curve, ButzïHilbert curve, H-curve for d = 3, n = 2 

 

2.3 Index shifts and direction reversals 

Our next goal is to describe the correspondence 

between a unit cell with coordinates ae = (a0 , . . . , adï1) 

in d-dimensional cube with side length 2n and its index 

r in the traversal along H-curve. Say, we encode the 

point Ǖ by the index r and decode the index r to the 

point Ǖ. So, we want to describe two mutually inverse 

functions 

{0, . . . , 2n ï 1}d ᵮ ᴚ/2ndᴚ. 

We will construct the functions recursively. To 

make the construction easier, let us introduce some 

notation. 

Let us write bits of d-bit numbers ai into the matrix 

nĬd as rows. Denote n-bit numbers in the rows of trans-

posed matrix by Ŭ0 , . . . , Ŭd. These coordinates are also 

known as coordinates in Z-order. It is easy to pass from 

(ai) to (Ŭj) and back, but Ŭj are more convenient for al-

gorithm design. So, we will describe functions encode 

and decode (for right and left arrows): 

{0, . . . , 2dï1}n ᵮ ᴚ/2ndᴚ. 

Geometrical sense of Ŭ-coordinates corresponds to 

the iterative construction of curve. Each cell can be 

coded by d bits of coordinates. These d bits form the 

number Ŭj for j-th iteration. When subdividing the cube 

into the grid of 2d cells, we choose one of them which 

has coordinates (Ŭ0 , . . . , Ŭdï1). 

Lemma 2. The central 4Ĭ2Ĭ. . .Ĭ2-parallelepiped 

in d-dimensional cube with side 2n consists of the set 

of points 

cŬ = (Ŭ, Ŭ, . . . , Ŭ) and cŬ' = (Ŭ, ‒ , . . . , ‒ ṥ 1) 

for all Ŭɴ 2
n. 

Proof. Denote the central cube of size 2 by C and 

the central 4Ĭ2Ĭ. . . Ĭ2-parallelepiped by P . Each half-

size cube Ŭ has a unique unit cell in C. Denote it by cŬ. 

Each half-size cube Ŭ has two unit cells in P, cŬ is on of 

them. Denote the other one by cŬ' . The index Ŭ for both 

cŬ and cŬ' corresponds to the first coordinate of a unit 

cell in Ŭ-coordinates. Our goal is to find remaining Ŭ-

coordinates of the points cŬ and cŬ'.  

Bits of Ŭ geometrically mean the choice of half-

size cube in the first subdivision operation. To get the 

cell cŬ  ɴC, we should take opposite coordinate choices 

for each coordinate on each next iteration. This exactly 

implies that all the next Ŭ-coordinates equal ‒. 

To take cŬ', we should take the same sub-cells until 

the last subdivision. At the last iteration we should 

change the first coordinate to get the adjacent cell along 

the first coordinate. This exactly means that cŬ' has all 

next coorinates equal ‒ until the last one which equals 

‒ṥ1. 

Corollary 1. The traversal of H-curve enters the 

half-size sub-cell Ŭ at one of unit cells cŬ and cŬ' and 

leaves at other one. 

We have fixed the traversal of the central 4Ĭ2Ĭ. . 

.Ĭ2-parallelepiped. Therefore, if we know the order of 

traversal of the pair (cŬ, cŬ'), then we know if we need 

to reverse the traversal of half-size sub-cell Ŭ. (As it 

was noted above, this pair of cell are neighbors in the 

sub-cell traversal). 

Now we want to determine when the direction of 

half-size sub-cube traversal is either the same or oppo-

site to the direction of traversal of the cube in the pre-

vious iteration of construction. Suppose the direction is 

the same. Then before the mutation we pass from one 

cell of {cŬ, cŬ'} to another one, so, traversing the re-

maining part of the cycle traversing the sub-cube, we 

pass them in the opposite order, because the first one 

becomes the leaving unit cell, and other one becomes 

the entering unit cell for sub-cube. Vice versa, if the di-

rection changes, then the order remains the same. To 

avoid confusion, we consider the chain part traversing 

the sub-cube, but not whole the cube, because in the 

cycle the proposition that a cell follows other one is 

nonsense. 
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Lemma 3. Consider a d-dimensional cube of side 

length 2n. In the construction of H-curve the edges (0, . 

. . , 0) ï (1, 0, . . . , 0) and (2n ï 1, . . . , 2n ï 1) ï (2n ï 2, 

2n ï 1, . . . , 2n ï 1) (denote them correspondingly 0←ï0'← 

and 1←ï1'← ) are passed in the same direction (along the 

first coordinate) for d odd and in the opposite direction 

for d even. 

Proof. The proof consists of two steps: to pass to 

n = 1 and to directly calculate for n = 1. 

At first, we pass to n = 1. Indeed, we obtain the 

traversal of the cube of size 2n by joining together tra-

versals of 2n ï 1 cubes with a central mutation. Note that 

the mutations does not affect the edge from/to corner 

vertices. So, for n > 1 the proposition is the same as for 

n = 1, and we can put n = 1 without loss of generality. 

Fix some d > 1. In Z-order the representations of 

the vertices are the following (we write the square 

brackets and index 2 to distinguish decimal and binary 

numbers): 

0←=[0...0]2, 0←'=[0...01]2, 

1←=[1...1]2, 1←'=[1...10]2, 

 

Note that g(0) = [0...0]2 and g(1) = [0...01]2. It 

only remains to find gï1(1←) and gï1(1←'). 

One of the following two cases holds: 

¶ Let d be even. Then 

gï1([1...1]2)= 2(2dï1)/3, gï1([1...10]2)= 2(2dï

1)/3+1. 

Wee see that 1←' follows 1←. 

¶ Let d be odd. Then  

gï1([1...1]2)= 2(2d+1ï1)/3, gï1([1...10]2)= 2(2d+1ï

1)/3ï1. 

We see that 1← follows 1←'. 

The calculations can be easily checked directly. 

This concludes the proof. 

Corollary 2. For d even there are no traverse re-

versals. For d odd the only traverse reversal happens 

for n = 2. 

Proof. As we have seen above, the direction of a 

bigger cubes traversal from 0← to 0←' is the same as for 

unit cells in cubes with side length 2 if in the cube of 

side length 2 the traversal of the edge 1←ï1←' is opposite 

to the traversal direction of the edge 0←ï0←' . So, the di-

rection for (n, d) for n > 1 is the same as for (1, d) for 

even d and opposite for odd d. Therefore, there are no 

any reversals for d even and the only reversal for d odd 

is when n = 2. (For d odd and n > 1 the directions are 

opposite to the direction for n = 1, thus, they coincide.) 

Theorem 2. For any d > 1 and n Ó 1 H-curve starts 

the traversal of sub-cell Ŭ at its unit sub-cell (‒, . . . , ‒, 

‒ ṥ p(‒)), and the direction of traversal changes if and 

only if d is odd and n = 2. 

Proof. Actually, it only remains to find which one 

of cŬ and cŬ' is the initial point. Note that the function g 

is 2-linear as a function g : 2
d Ÿ 2

d. Geometrically 

the operation ṥŬ corresponds to the composition of re-

flections along coordinate hyperplanes through the 

cube center corresponding to bits equal 1 in Ŭ. There-

fore, we can find only the initial point of the sub-cube 

corresponding to Ŭ = [0...0]2. In the traversal of this sub-

cube (before the mutation) cŬ and cŬ' follows each other. 

So, after the mutation the second one becomes the en-

tering unit cell of a sub-cube, and first one becomes the 

leaving unit cell. From the reasoning above it follows 

that for d even the entering point is 1← and for d odd the 

entering point is 1←' . Restoring generality of Ŭ and due 

2 -linearity, we can rewrite the initial point of sub-

cube Ŭ with the parity function p as the point (‒, . . . , ‒, 

‒ṥp(‒)) in Z-order. 

2.4 Algorithmic construction 

Here we briefly describe algorithms of two func-

tions: 

encode which maps d-dimensional array of cell 

coordinates in the cube {0,... , 2nï1} d to the index, 

decode performing the inverse function. 

Here index means the number of cell in the tra-

versal. It can be considered as an arbitrary integer num-

ber or a number in {0, . . . , 2ndï1} due to 2nd-periodic-

ity. 

For convenience, we will evaluate coordinates in 

Z-order : instead of d n-bit numbers we consider n d-

bits numbers composed of corresponding bits of coor-

dinates. If we write down d n-bit numbers as rows of 

bit matrix, then the corresponding n d-bit numbers in Z-

order become rows of the transposed matrix. 

Denote the coordinates of the cell with index r by 

(a0,... , ad ï1). Denote the corresponding Z-order num-

bers by (Ŭ0,é , Ŭnï1 ). 

Denote gn(k) = (k mod 2n)ṥ(ỗk / 2Ộ mod 2nï1). 

Note that gn is a bijection on the set {0,... , 2nï1}, so gn
ï

1 is well-defined on this set. Denote by p(x) the parity 

of x, i. e. 1 if the number of odd bits in x is odd and 0 

otherwise. 

2.4.1 Encode 

Given dimension d, depth n, numbers ‒ = (Ŭ0,... , 

Ŭnï1), we calculate the index r = encode(d, n, ‒) as fol-

lows. 

¶ Put r0 = gd
ï1(Ŭ0). 

¶ Put r = encode(d, n ï 1, (Ŭ1 , . . . , Ŭnï1 )). 

¶ Put r' = encode(d, n ï 1, p(e, . . . , eṥp(e))), 

where e = (ï 1 ï r0) mod 2d (bitwise complement). 

¶ Return r0Ĭ2d(n ï1)+(r ï r' mod 2d(nï1)). 

2.4.2 Decode 

Given dimension d, depth n, and index r we cal-

culate ‒ = (Ŭ0,... , Ŭnï1) with the function decode(d, n, 

r, i = 0) (i is the argument with the default value 0) as 

follows. 

¶ If i Ó n, the function returns Ŭ = (Ŭ0,... , Ŭnï1 ). 

¶ Put Ŭi = g(ɟi), where ɟi = ỗr / 2d(nï1ïi)Ộ. 
¶ Put r' = encode(d, n ï 1, (e, . . . , eṥp(e))), 

where e = (ï 1 ï r0) mod 2d (bitwise complement). 

¶ Put r''  = r ï r' mod 2d(n ï1). 

¶ decode(d, n ï 1, r'' , i + 1). 

2.4.3 Tail recursion 

Here we see that each of decode and encode call 

two of these functions for smaller d. But one of these 

calls is a call to get the index of a corner of an (n, d)-

cube or an adjacent cell by the first coordinate. In prac-

tice, we should keep more points than the number of 

corners of (n', d)-cubes for n' < n. So they can be pre-

computed and stored (or lazily evaluated on demand), 

so the first call will require only O(1) operations as-

ymptotically. This improvement makes decode and en-

code tail recursive.  

Of course, we can choose initial point other way 

(for example, put into correspondence the zero index to 
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the point with zero coordinates), but then we should ap-

ply the same additional corrections for mutations. In the 

chosen way we always remove the edges with the same 

indexes. So, actually, there is no significant difference. 

With precomputed corner indexes and implemen-

tation of tail recursions as loops on C, the profiling re-

sults of encode and decode functions for pair (n, d) = 

(7, 7) for a million calls are the following (see Table 1). 

 

Table 1:  

Profiling results 

function average time spent with function descendents, ms/call 

encode_h 0.08 

decode_h 0.06 

encode_Hilbert 0.31 

decode_Hilbert 0.47 

 

So, we can see that H-curve computes signifi-

cantly faster than the Hilbert curve. 

3 Clustering property 

3.1 Model definition 

We define and test clustering property following 

[3]. 

Let us described the model of experiment. 

We assume that data space  has dimension d and 

finite granularity, say, a coordinate is an integer n-bit 

number. So,  = {0, 1,... , 2n ï 1} d. Each point of the 

space corresponds to a grid cell. A space-filling curve 

(below SFC for shortness) introduces a bijection ɤ :  

Ÿ {0, 1,... , 2nd ï 1}. A query is any subset q Ṗ . Con-

sider rectangular queries being intersections of coordi-

nate half-spaces. More generally (see [3]), one can con-

sider queries corresponding to connected simply con-

nected domains. 

Remark 3. Here we understand  as a subset of 

the lattice  = ᴚd. We need some other identification of 

queries with geometrical objects to define connected 

and simply connected sets correctly. Namely, we con-

sider the Euclidean space E= ṧᴙᴚ. Consider a closed 

unit cube C in E. It is a fundamental domain of the ac-

tion ᴚ E. Given a query q, denote by Cq the set 

Cq := ẕp qɴ(p + C) Ṗ E. 

that consists of shifts of the cube C by all points of 

the query. We say that a query q is connected (or simply 

connected) if so is the interior of Cq. 

For instance, a two point query q = {x, y} is con-

nected if and only if CqÁ is connected, i. e. x and y differ 

by 1 in one coordinate and coincide in all the others. 

Definition 2. A subset p Ṗ q of a query is called a 

cluster with respect to a SFC ɤ if it is a maximal subset 

such that the points (or cells) of p are numbered conse-

quently by ɤ. We denote the number of clusters in q by 

cq(ɤ). 

Definition 3. A clustering property of a SFC ɤ 

with respect to a (maybe parametric) class of queries  

as the average number c(ɤ) of clusters in q  ɴ  (or the 

limits/asymptotics of cluster number as a function in 

the parameters if exist). 

Of course, there are also implicit parameters being 

the space granularity parameter n and the distribution 

over . Usually, for fixed parameters the set  is finite, 

and the distribution is assumed to be uniform. If we 

specify a probabilistic measure ɛ on , then 

c(ɤ) := Úcq(ɤ)dɛ 

We consider the class of cubic queries l where l 

is the side length of cubes. In [3] there were considered 

parametric classes of queries of same shape para-

metrized by their scales. Also, limit asymptotics of av-

erage cluster number of a shape (cubes, spheres and 

some others) as a function in the scale were considered. 

3.2 Simulation results 

Our main goal is to minimize number of disk ac-

cesses. This number depends on capacity of disk pages, 

model of memory access, some particular algorithms of 

access, insertion and deletion. We omit the technical 

details and compute average number of clusters, or con-

tinuous runs over a subspace representing a query re-

gion. 

In [3] the analytical results for different curves 

were tested on different query shapes and an increasing 

range of sizes. Note that the number of different query 

shapes is exponential in the dimensionality. Conse-

quently, for a large grid space and high dimensionality, 

each simulation run may require an excessively large 

number of queries. So we restrict simulations for d = 2, 

3, 4. 

For a given query shape and size, we do not test 

all the query positions but perform a statistical simula-

tion by random sampling of queries. For query shapes, 

we choose squares and cubes. In [3] the asymptotic and 

simulation results we shown to be very close and were 

considered as identical apart from round-off errors. 

Also, results coincided for different shapes in simula-

tions and analytic calculation with asymptotics. So, we 

consider only quadratic and cubic queries due to relia-

bility of the estimation method. The results of the ex-

periment are listed in Table 2. For d = 2 we compare 

average number of clusters for 10000 random queries 

on grid of side length 1024 (in [3] for d = 2 the grid is 

the same and there were 200 queries for a given combi-

nation of shape and size). 

4 Conclusion 

In this paper we introduced a new way to construct 

cyclic space-filling curves. A particular simple family 

of curves is created (we call them H-curves). This fam-

ily has a very close clustering property to Hilbert 

curves. At the same time, their construction is simpler 

and significantly faster. So, for a number of applica-

tions H-curves may be preferable than Hilbert curves. 

d = 2 

l Z Hilbert H 

2 2.62 2.00 1.99 
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3 4.51 3.00 3.01 

4 6.36 4.01 3.99 

5 8.25 4.99 5.00 

6 10.23 6.00 6.00 

7 12.26 7.00 7.00 

8 14.23 8.03 8.00 

9 16.14 9.01 9.02 

10 18.00 9.94 9.97 

11 20.04 10.98 10.98 

12 22.24 12.07 12.00 

13 24.06 12.99 12.99 

14 26.04 14.00 14.00 

15 28.17 15.04 15.02 

16 30.28 16.11 16.16 

 

d = 3 

l Z Hilbert H 

2 5.34 4.02 4.00 

3 13.51 9.04 9.01 

4 25.58 16.08 16.04 

5 41.63 25.08 24.99 

6 61.62 36.10 36.03 

7 85.74 49.08 49.00 

8 113.96 64.38 64.13 

9 145.76 80.90 81.00 

10 181.04 99.85 99.75 

11 221.63 120.50 120.85 

12 267.50 144.72 144.77 

13 314.00 169.28 169.21 

14 363.72 195.11 194.73 

15 421.75 225.17 224.99 

16 482.29 256.53 256.33 

 

d = 4 

l Z Hilbert H 

2 10.74 7.95 8.05 

3 40.49 26.96 26.98 

4 102.33 64.39 64.14 

5 208.39 125.23 125.01 

6 372.55 216.60 217.18 

7 600.43 343.52 343.02 

8 911.06 513.73 512.52 

9 1312.09 730.78 729.02 

10 1810.43 991.12 995.21 

11 2440.48 1331.96 1331.06 

12 3185.88 1734.03 1728.66 

13 4080.00 2203.18 2197.00 

14 5091.67 2732.45 2726.83 

15 6329.08 3378.49 3375.01 

16 7663.64 4072.42 4096.86 

Table 2: Average number of clusters in cubic que-

ries with the cube side l for d = 2, 3, 4. 

A Implementation 

Let us introduce some notation used in pseudo-

code below: 

¶ d denotes the dimension, 

¶ n denotes the depth, 

¶ r denotes the number of cell in the traversal, 

¶ <<cycle and >>cycle denote left and right cyclic 

bit shifts, 

Implementation of Hilbert curve from [14] (re-

written): 

function decode(n, d, r) 

for  i Ŷ [0..d ï 1] do 

Ji Ŷ log2 (2ɟi + 1) ï 1 

ůi Ŷ ɟi ṥ ɟi / 2 

if  ɟi % 2 then 

Űi Ŷ (ɟi ï 1) ṥ (ɟi ï 1) / 2 

else 

Űi Ŷ (ɟi ï 2) ṥ (ɟi ï 2) / 2 

end if  
ůӉi Ŷ ůi >>cycle J0 + . . . + Jiï1 

ŰӉi Ŷ Űi >>cycle J0 + . . . + Jiï1 

ɤi Ŷ if  i = 0 then 0 else ɤi ï1 ṥ ŰӉiï1 

Ŭi Ŷ ɤi ṥ ůӉiï1 

end for  

end function 
function encode(n, d, Ŭ) 

for  i Ŷ [0..d ï 1] do 

ɤi Ŷ if  i = 0 then 0 else ɤiï1 ṥ ŰӉiï1 

ůӉi Ŷ if  i = 0 then Ŭ0 else Ŭi ṥ ɤiï1 

ůi Ŷ ůӉi <<cycle J1 + . . . + Jiï1 

for  j Ŷ [0..n] do 

ɟi
j Ŷ if  j = 0 then ů0

i else ůj
i ṥ ůjï1

i 

end for  
Ji Ŷ log2 (2ɟi + 1) ï 1 

Űi Ŷ if  odd parity(ůi) then ůi ṥ 2nï1 else ůi ṥ 2nï

1 ṥ 2Ji 

ŰӉi Ŷ Űi <<cycle J0 + . . . + Jiï1 

end for  

end function 
Implementation of H-curve: 

function decode(n, d, r) 

for  i Ŷ [0..n ï 1] do 

Ŭi Ŷ g(ỗ{ r / 2d(n ï1)Ộ) 
r Ŷ r + encode(n ï 1, d, (‒i,... , ‒i, ‒i ṥ p(‒i )) mod 

2d(nï1) 

if  odd d and n = 2 then 

r Ŷ ï 1 ï r mod 22d 

end if  

end for  

end function 
function encode(n, d, Ŭ) 

r Ŷ gï1(Ŭ0) 

r' Ŷ encode(n ï 1, d, (Ŭ1,é , Ŭnï1)) 

r' Ŷ r' + encode(n ï 1, d, (‒i,..., ‒i, ‒i ṥ p(‒i)) mod 

2d(nï1) 

if  odd d and n = 2 then 

r' Ŷ ï 1 ï r' mod 22d 

end if  
return  r Ĭ 2d(nï1) + r' 

end function 
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Abstract 

A review and brief analysis of fractal image coding optimization methods is performed. Options for signifi-

cantly increasing the compression rate by the fractal algorithm are proposed. The characteristics of the most prom-

ising options for practical use are given. 

The need for research is due to the high practical value and insufficient elaboration of the problem of appli-

cation of fractal algorithms for image coding in information technology and computer graphics. Thus, the task of 

storing and transmitting graphic information in the most compact form is quite relevant. 
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Introduction  

The rapid development of computer technology, 

large amounts of information transmitted through 

communication channels, lead to the need to compress 

it. Much of the transported data is static bitmaps. To 

date, a large number of methods and algorithms for 

encoding halftone and color images have been created. 

At the same time, the task of improving both existing 

algorithms and developing new ones remains relevant. 

The most promising for optimization, in our opinion, is 

the fractal method. Already now the discovery of 

fractals has led to a revolution not only in geometry but 

also in physics, chemistry, and biology. Fractals 

initiated the intensive development of information 

theory. Fractal algorithms have found application in 

information technology, for example for the synthesis 

of three-dimensional computer images of natural 

landscapes. 

The main trend recently has been the use of new 

image classes. Old algorithms have ceased to meet the 

requirements for archiving. Many images did not 

shrink, although they were clearly redundant. This has 

led to the creation of a new type of algorithms - lossy 

compression. As a rule, the coefficient of archiving and, 

consequently, the amount of quality loss in them can be 

set. This achieves a compromise between image size 

and quality. 

One of the serious problems of computer graphics 

is that an adequate criterion for estimating image qual-

ity loss has not yet been found. And it is lost constantly 

- when digitizing, when transferring to a limited color 

palette, when transferring to another color representa-

tion system for printing, and, most importantly for us, 

when archiving with losses [1-4, 12]. 

The basis of the fractal coding method is the de-

tection of similar areas in the image. The mathematical 

model used in fractal image compression is called the 

Iterated Function System (IFS). It is represented by Mi-

chael Barnsley and Alan Sloan in the early 80's of last 

century. One of the possible schemes of framing im-

ages by the fractal method was proposed by Arno 

Jacquin. This approach was improved by Yuval Fischer 

and a number of other researchers and became the basis 

for most fractal coding methods. But, despite the fact 

that the work done in recent years has significantly re-
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duced the coding time, it is important to conduct re-

search to increase the compression rate of images by 

this method. 

Fractal archiving is based on the fact that with the 

help of the coefficients of the Iterated Function System 

(IFS) the image is presented in a more compact form. 

Before considering the archiving process, let's look at 

how IFS constructs images [17-20]. 

A IFS is a set of three-dimensional affine transfor-

mations that translate one image into another. Points in 

three-dimensional space (x coordinate, y coordinate, 

brightness) are subject to transformation. This process 

was demonstrated by Michael Barnsley in his book 

Fractal Image Compression. It introduces the concept 

of a Photocopier, which consists of a screen showing 

the original image and a system of lenses that project 

the image onto another screen. Each lens projects part 

of the original image. By arranging the lenses and 

changing their characteristics, you can control the re-

sulting image. Lenses are required - they must reduce 

the size of the projected part of the image. In addition, 

they can change the brightness of the fragment and pro-

ject not circles but areas with an arbitrary border. 

In fact, fractal compression is a search for self-

similar areas in the image and determining the parame-

ters of affine transformations for them. In the worst 

case, if the optimization algorithm is not used, it will be 

necessary to search and compare all possible fragments 

of the image of different sizes. Even for small images, 

given the discreteness, we get an astronomical number 

of options that are moved. A sharp narrowing of the 

transformation classes, for example, by scaling only a 

certain number of times, will not achieve an acceptable 

time. In addition, the image quality is lost. The vast ma-

jority of research in the field of fractal compression is 

now aimed at reducing the archiving time required to 

obtain a quality image [21, 22]. 

For the fractal compression algorithm, as for other 

lossy compression algorithms, the mechanisms by 

which the degree of compression and loss can be ad-

justed are very important. To date, a fairly large set of 

such methods has been developed. First, you can limit 

the number of transformations, deliberately providing a 

degree of compression not lower than a fixed value. 

Secondly, it is possible to require that in situations 

where the difference between the processed fragment 

and its best approximation is higher than a certain limit 

value, this fragment must be crushed (for it, several 

lenses are wound). Third, it is possible to prohibit the 

fragmentation of fragments smaller than, for example, 

four points [8]. By changing the thresholds and the pri-

ority of these conditions, you can very flexibly control 

the compression ratio of the image: from bitwise 

matching, to any degree of compression. 

 

Analysis of literature data and problem state-

ment 

 

The development of the fractal method began with 

the study of Michael Barnsley (Michael Barnsley) in 

1988. He discovered a class of theorems that allowed 

efficient compression of images. Barnsley called the 

method a "fractal transformation." In this case, it is es-

sentially not the image itself that is encoded, but the al-

gorithm of its construction [3, 4]. The method is based 

on a certain feature of real images, which consists in the 

fact that in them with small variations individual self-

similar fragments are repeated many times. For exam-

ple, leaves in the crown of a tree, windows in a build-

ing, pedestrians on the street, scales on a fish, the bor-

der between dark and light areas of the image, as shown 

in Pic. 1. And although these fragments differ in detail, 

however, they have much in common [5]. This was 

practically the first algorithm used to mathematically 

describe a real bitmap image due to its fractal proper-

ties. 

Fractal encoding is widely used to convert bitmap 

images into fractal codes. Fractal decoding is a reverse 

process in which a system of fractal codes is converted 

into a raster. 

The degree of fractal compression is significantly 

influenced by the content and resolution of the initial 

raster. Images with a large number of fractal elements 

(for example, portraits, landscapes and complex tex-

tures) are characterized by a higher degree of compres-

sion than images with a low content of such elements 

(graphics, diagrams, text and simple textures). High-

resolution images can be compressed with a high de-

gree of compression without affecting their quality. To 

maintain high quality images with low resolution, the 

final compression ratio should be much lower. Note 

that images with greater bit depth (for example, 24-bit 

color images) are compressed more efficiently than im-

ages with fewer bits per pixel (in particular, 8-bit half-

tone) [1]. 

 

 
Pic. 1. Self-similar fragments of the image. 

 

The coding process requires a very large amount 

of computation. It takes millions, even billions of itera-

tions to find fractal images in an image. Depending on 

the resolution and content of the raster input, image 

quality, compression time and file size, the process of 

compressing a single image can take from a few sec-

onds to several hours (or more) even on a very fast com-

puter [1]. 

Decoding a fractal image is a much simpler pro-

cess, as all the time-consuming work was done search-

ing for all fractals during encoding. In the process of 

decoding, you only need to interpret fractal codes, turn-

ing them into a bitmap image. 

Fractal method of image compression belongs to 

the group of methods of compression with information 
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loss. This means that, if applied, the recovered image 

will differ from the original by the amount of conver-

sion noise, although this difference may be very small. 

The process of comparing fractals does not involve 

finding their exact match. Instead, the "best" match is 

sought based on the compression parameters (encoding 

time, quality, and size of the original image). The en-

coding process, however, can be controlled by bringing 

it to a state in which the image is "visually lossless". 

That is, the user should not see image degradation. 

Fractal coding differs from other lossy compres-

sion methods. The JPEG method provides compaction, 

discarding those components of the image that are not 

important for perception by the human eye. The result-

ing data is further processed using the lossless compres-

sion method. To achieve a high degree of compression, 

it is necessary to discard more data, which leads to a 

deterioration in image quality and the appearance of 

discrete (block) areas. 

Fractal images are not based on raster, and the 

coding is not compared with the visual characteristics 

of the human eye. On the contrary, raster data is dis-

carded if you want to create the best fractal image. A 

high degree of compression is achieved by performing 

a large amount of transformations and calculations, 

which can degrade the image quality, but due to the 

fractal components of the distortion is not so noticea-

ble. 

Most other lossy compression methods are sym-

metrical in their characteristics. This means that they 

are based on the use of a specific sequence of opera-

tions, which are performed in reverse order when un-

packing. It takes about the same amount of time to com-

press and unpack. Fractal compression is an asymmet-

ric process. Compression takes much longer than 

unpacking. This feature allows you to effectively use 

the method for images that are continuously unpacked 

but never compressed. Therefore, the fractal method 

should be used in image databases. For example, Mi-

crosoft's Encarta encyclopedia, released in 1997, con-

tains a large amount of textual information on a single 

CD and is illustrated with about 7,000 photographs en-

coded using this method. 

The fractal method of image encoding provides 

compression ratios ranging from fifty to five hundred 

times depending on the type of image and the allowable 

level of conversion noise. Such compression ratios to-

gether with high decoding speed make this method at-

tractive to use. The process itself, used by some fractal 

packages, including Michael Barnsley's Fractal Trans-

form, is considered patented [1]. 

A large number of studies by foreign scientists are 

devoted to the problems of fractal compression optimi-

zation of digital images [6ï11]. It should be noted the 

work of S.V. Vinokurov [10], which considers the al-

gorithm of fractal compression of images using space-

sensitive hashing. However, little attention is still paid 

to methods of optimizing fractal compression, which 

would have equally high characteristics of the degree 

of compression and quality of the restored image. Es-

pecially relevant today is the construction of high-

speed fractal compression algorithms. 

 

A number of optimization methods are used to in-

crease the speed and efficiency of fractal image coding. 

The most well-known methods of increasing the speed 

of image coding fractal method: 

1. Search for domain blocks for which F does not 

exceed the specified value. 

2. Local and sublocal search. 

3. Isometric prediction. 

4. Classification of domain and rank blocks; rank 

is compared with domain blocks of the same class. 

 

Among the methods it is necessary to note the 

classification proposed by Arno Jacquin [12, 16]. It is 

based on the topology of blocks and provides: 

Á blocks without contours; 

Á blocks invariant to orientation (texture 

blocks); 

Á contour blocks (full search is performed). 

 

Software implementation of the fractal algorithm 

occurs in two stages: encoding and decoding. Consider 

them in more detail. Encoding (compression) contains 

the following steps: 

1. We go through all the rank blocks. 

2. For each rank block we sort all domain blocks. 

3. Calculate the degree of coincidence of this rank 

block to the corresponding domain block, as the sum of 

the absolute values of the differences between the 

points of the current rank block and domain. Among all 

domains, you need to find the one that will have as little 

difference as possible. The file stores the size of the 

rank block, the width of the matrix, the height of the 

matrix and the matrix data. 

 

The decoding step includes the following se-

quence of actions: 

1. At the input of the algorithm we have data: 

- The size of the rank block; 

- Matrix of data on rank blocks (marks the width 

and height). Each cell of this matrix consists of three 

values: the X coordinates of the corresponding domain, 

the Y coordinates of the corresponding domain, the dif-

ference between the average brightness of the corre-

sponding domain and the rank block; 

2. Calculate the width and height of the desired 

original image: 

width = matrix width * size of the rank block; 

height = height of the matrix * the size of the rank 

block. 

3. Create an auxiliary image, which is twice 

smaller in width and height than the original. 

4. From the data of the matrix in place of each rank 

block copy the corresponding domain from the auxil-

iary image. 

5. Increase the brightness of this rank block by the 

value of the matrix. 

6. Form an auxiliary image by reducing the previ-

ous two times and lowering the brightness by 0.75 

times. 

7. From the data of the matrix in place of each rank 

block again copy the corresponding domain from the 

auxiliary image, and increase the brightness of the cop-

ied rank blocks by the same amount from the matrix. 
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Then we also form an auxiliary image by reducing the 

previous and reducing the brightness by 0.75 times. 

8. Repeating the same on the 15th iteration we get 

a decoded image (Pic. 2 ). 

 
Pic. 2 Image for 15 iterations 

 

Tabular method of increasing speed. The amount 

of memory and speed of computers is growing every 

year. In this regard, it will be possible to use tabular 

methods of searching for domain blocks without pre-

processing images and searching for classification cri-

teria for domain blocks [8, 10, 11]. 

The domain block can be represented as a vector 

with 
2n  coordinates 

),...,,( 221 n
dddD

C
, 

where id  - the brightness value of the elements of 

the block, n  - the size of the sides of the rank block. 

After performing affine transformations, 7 more vec-

tors are formed, the coordinates of which are permuta-

tions of the coordinates of the initial vector. If 8 bits are 

used to represent the element id , the bit size of the 

number 2...21 n
ddd will be equal 28 2n

. 

The tables presented in Pic. 3. As can be seen from 

the figure, for the value of the coordinate of the rank 

block k  are selected domain blocks with numbers m
and 1m , for which it is necessary to calculate only the 

values F ,O  and Saccording to expressions (1), (2) 

and (3): 
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It is clear that the dimensions of table 1 in pic. 3 

do not yet allow to implement such an approach in 

practice without pre-processing of domain blocks to 

reduce the dimensionality of the representation of the 

elements of these blocks. 

 

 
Pic. 3. Tabular search method 

 

where Y  - is the affine transformation number; 

 m - domain coordinates in the image plane; N  - number of domain blocks. 

 

Improving the speed of fractal compression is 

based on the pre-processing of each domain and rank 

block by one of the operators of the selection of image 

contours and the assessment of the detail of each of 

these blocks [3, 4, 5]. The greatest advantage is the use 

of the Laplace filter, because it accurately identifies the 

contours and in comparison with the gradient operators 

provides a smaller size of the search tables: 

 

( ) ( ) ( ) ( ) ( ) ( )1,1,,1,1,4, +Ö--Ö-+Ö--Ö-ÖÖ= jifjifjifjifjifjiG    (4) 
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where ( )jif ,  - the value of the samples of the 

input image. Processing blocks in accordance with ex-

pression (4) excludes from the comparison of a constant 

component of the image and therefore allows you to 

pre-select close to this rank block domain blocks. 

During the first pass, the detail of the domain and 

rank blocks is evaluated. This estimate can be the sum 

of the modules of the values of the samples of the con-

tour component: 
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where 
Rk  - rank block number, 

Dk  - domain 

block number, SkD
, SkR

 - detail of domain and rank 

block, respectively. The sums SkR
 are entered into the 

array in the order of ranking blocks, and for domain 

blocks the tables shown in Pic. 4. 

 
Pic. 4. Search for a domain block according to the detail criterion 

 

where m - the coordinates of the domain in the image plane; N  - number of domain blocks. 

 

During the second pass, for each value of the detail 

of the rank block 
RkS  from tables 1, 2 (Pic. 4), the cor-

responding domain blocks are selected, for which the 

processing characteristic of fractal compression and 

calculation according to expressions (1), (2) and (3) . 

Since the selected blocks are much smaller than the to-

tal number of domain blocks, you should expect a sig-

nificant gain in performance. Therefore, the tabular 

method has advantages over others. 

 

Conclusions 

In the process of converting ordinary raster images 

into fractal data, several significant advantages are im-

mediately realized. For example, the ability to scale a 

fractal image without the appearance of artifacts and 

loss of detail, as is typical for raster images. This pro-

cess does not depend on the resolution of the original 

image and the scale is limited only by the amount of 

free computer memory. Another advantage is that the 

size of the physical data used to write fractal codes is 

much smaller than the size of the original raster data. It 

is this difference in fractal technology, called fractal 

compression, that has aroused the greatest interest in 

the formation and reproduction of computer images. 

The process of fractal transformation is asymmet-

ric. That is, image playback is much faster than com-

pression. The iterative decoding process is not a simple 

inversion of compression procedures and requires 

much less time to perform, which makes it possible to 

already use this method for compact storage of images 

on different media. 

Variants of optimization and increase of speed of 

compression of images with use of fractal graphics are 

offered. Optimization will reduce image compression 

time without significant deterioration. Unfortunately, 

the proposed methods do not completely solve the 

problem of increasing the speed of fractal image com-

pression. Therefore, researchers have opportunities to 

improve efficiency and find other ways to optimize 

fractal coding. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɿɸɻɸʃʔʅʀʍ ʂʈʀʊɽʈɯɰɺ ʆʎɯʅʂʀ ɿʅʆʉʆʉʊɯʁʂʆʉʊɯ 

ʉʃɸɹʂʆʉʊʈʋʄʆɺʀʍ ʂʆʅʊɸʂʊʅʀʍ ʇɸʈ 

 

ʉʠʪʥʠʢ ʆ.ʆ. 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʦʪʘʩʦʚ ʉ.ʖ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʠʩʝʣʴʦʚ ɺ.ɹ. 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʠʩʝʣʴʦʚʘ ɻ.ʆ. 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

Abstract 

The article examines a method for predicting the wear resistance of sliding contact pairs of wire 

potentiometers operating under current load. The method allows us to obtain a model of changes in the chord of 

the wire wear trace as the main parameter, depending on the influence of the most significant operating factors: 

contact pressure, the number of service life cycles and switching current. Patterns of deter-mined and stochastic 

processes are used for forecasting. Primary stochastic information must be pre-processed, and it is also necessary 

to sort the process parameters by the degree of information content (by the method of weighting coefficients, by 

the magnitude of variance, or by the sign criterion). Calculations, modeling, and testing serve as a means of 

implementing the same criteria for evaluating wear resistance. When studying such multi-factor processes, the 

information obtained is always stochastic in nature and therefore requires formalization in order to establish the 

main, Basic Laws of the object under study-its Model. The mathematical model in the article refers to the operator 

that describes this object. When identifying, the task is not to determine the operator itself, but to establish its 

assessment. 

ɸʥʦʪʘʮʽʷ. 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ ʜʨʦʪʷʥʠʭ ʧʦʪʝ-

ʥʮʽʦʤʝʪʨʽʚ ʧʨʘʮʶʶʯʠʭ ʧʽʜ ʩʪʨʫʤʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʟʤʽʥʠ ʭʦʨʜʠ ʩʣʽʜʫ 

ʟʥʦʩʫ ʧʨʦʚʦʜʫ ʷʢ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ ʬʘʢʪʦʨʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ, ʯʠʩʣʘ ʮʠʢʣʽʚ ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʩʫʨʩʫ ʽ ʩʪʨʫʤʫ ʢʦʤʫʪʘʮʽʾ. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʽ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʝʨʚʠʥʥʘ ʩʪʦʭʘʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦ-

ʚʠʥʥʘ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʘ, ʢʨʽʤ ʪʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʧʦʨʷʜʢʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʟʘ ʩʪʫʧʝʥʝʤ ʽʥ-

ʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʟʘ ʤʝʪʦʜʦʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʠʩʧʝʨʩʽʾ ʘʙʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʟʥʘʢʽʚ). ɿʘʩʦʙʦʤ 

ʨʝʘʣʽʟʘʮʽʾ ʝʜʠʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʦʢ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʩʣʫʞʘʪʴ ʨʦʟʨʘʭʫʥʢʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʠʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʚʞʜʠ ʥʦʩʠʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

 ̔ʪʦʤʫ ʚʠʤʘʛʘʻ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ, ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʙ'̒ʢʪʘ ï ʡʦʛʦ ʤʦʜʝʣʽ. ʇʽʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʚ ʩʪʘʪʪʽ ʤʘ̒ʪʴʩʷ ʥʘ ʫʚʘʟʽ ʦʧʝʨʘʪʦʨ, ʷʢʠʤ ʮʝʡ ʦʙ'ʻʢʪ 

ʦʧʠʩʫʻʪʴʩʷ. ʇʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ ʥʝ ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʦʮʽ-

ʥʢʠ. 

 

Keywords: contact pair, prediction, current load, wear resistance, mathematical model, wire potentiometers. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʪʘʢʪʥʘ ʧʘʨʘ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʪʨʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʤʘʪʝʤʘʪʠ-

ʯʥʘ ʤʦʜʝʣʴ, ʜʨʦʪʷʥʽ ʧʦʪʝʥʮʽʦʤʝʪʨʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. 

ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʢʽ ʦʙ-

ʤʝʞʫʶʪʴ ʪʝʭʥʽʯʥʠʡ ʨʝʩʫʨʩ ʩʣʘʙʢʦʩʪʨʫʤʦʚʠʭ ʢʦʥʪʘ-

ʢʪʥʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ ʻ ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʽ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʰʠʡ ʬʘʢʪʦʨ ʥʘʡʙʽʣʴʰ 

ʢʨʠʪʠʯʥʠʡ ʜʣʷ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʟ ʥʝʙʣʘʛʦʨʦʜʥʠʭ ʤʝ-

ʪʘʣʽʚ, ʘ ʜʨʫʛʠʡ ï ʜʣʷ ʙʣʘʛʦʨʦʜʥʠʭ [1, ]. 

ɯʩʥʫʶʯʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ 

ʨʦʟʙʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ [2]. 

ʇʝʨʰʘ ʛʨʫʧʘ ʤʝʪʦʜʽʚ ʧʦʚ'ʷʟʘʥʘ ʟ ʤʘʪʝʤʘʪʠʯ-

ʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ, ʧʦʙʫʜʦʚʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʦ-

ʜʝʣʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʷʚʠʱʘ ʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ 

ʷʢ ʢʽʣʴʢʽʩʥʽ ʪʘʢ ʽ ʷʢʽʩʥʽ ʦʮʽʥʢʠ. ɼʨʫʛʘ ʛʨʫʧʘ ʤʝʪʦʜʽʚ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʢʩʪʨʘʧʦʣʷʮʽʾ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ. ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʤʝ-

ʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʆʜ-

ʥʠʤ ʟ ʧʦʰʠʨʝʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʤʘ-

ʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ. 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʢʦ-

ʥʦʤʽʨʥʦʩʪʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʽ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʜʽʡ. 

ʇʝʨʚʠʥʥʘ ʩʪʦʭʘʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʧʝʨʝʜʥʴʦ ʧʦ-

ʚʠʥʥʘ ʙʫʪʠ ʦʙʨʦʙʣʝʥʘ ʚ ʧʨʦʩʪʦʨʽ ʪʨʴʦʭ ʚʠʤʽʨʽʚ: ʧʘ-

ʨʘʤʝʪʨ, ʯʘʩ, ʡʤʦʚʽʨʥʽʩʪʴ (ʢʫʙ ʽʥʬʦʨʤʘʮʽʾ). ʊʘʢ ʩʘʤʦ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʧʦʨʷʜʢʦʚʘʥʽ ʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʟʘ ʤʝʪʦʜʦʤ ʚʘʛʦʚʠʭ 
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ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʠʩʧʝʨʩʽʾ ʘʙʦ ʟʘ ʢʨʠ-

ʪʝʨʽʻʤ ʟʥʘʢʽʚ) [2]. 

ɿʘʩʦʙʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʥʦʟʫʶʯʠʭ ʦʮʽʥʦʢ ʩʣʫ-

ʞʘʪʴ ʨʦʟʨʘʭʫʥʢʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʚʞʜʠ ʥʦʩʠʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʚʠʤʘʛʘʻ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʛʦʣʦʚʥʠʭ, ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʜʦ-

ʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ï ʡʦʛʦ ʤʦʜʝʣʽ. ʆʜʥʠʤ ʟ ʧʦʰʠ-

ʨʝʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ [3, 4]. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʧʦʯʠ-

ʥʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ. 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ [5]: 

ʘ) ʚʠʙʽʨ ʩʪʨʫʢʪʫʨʠ ʤʦʜʝʣʽ ʟ ʬʽʟʠʯʥʠʭ ʤʽʨʢʫ-

ʚʘʥʴ; 

ʙ) ʧʽʜʛʦʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʜʦ ʥʘʷʚʥʠʭ ʜʘʥʠʭ; 

ʚ) ʧʝʨʝʚʽʨʢʘ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʦʜʝʣʽ; 

ʛ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʇʽʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ 

ʦʧʝʨʘʪʦʨ, ʷʢʠʤ ʮʝʡ ʦʙ'ʻʢʪ ʦʧʠʩʫʻʪʴʩʷ. ɺʽʥ ʤʦʞʝ 

ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ: ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ, 

ʧʝʨʝʭʽʜʥʦʶ ʬʫʥʢʮʽʻʶ, ʯʘʩʪʦʪʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʶ, ʘʣʛʝʙʨʘʾʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʪʘ ʽʥ. 

ʇʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ 

ʥʘʙʣʠʞʝʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʡʦʛʦ ʦʮʽʥʢʠ. 

 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. 

ʈʦʙʦʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ 

ʧʣʽʚʢʦʚʠʭ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʦʩʦʤ 

ʢʦʥʪʘʢʪʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʽ ʝʣʝʢʪʨʠ-

ʯʥʦʾ ʝʨʦʟʽʾ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʧʨʦʚʦʜʠ-

ʣʠʩʷ ʪʨʠʙʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʠ ʽ 

ʥʘʩʣʽʜʢʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʦʩʫ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʢʨʠʪʪʷʤ 

ʽ ʙʝʟ ʧʦʢʨʠʪʪʷ. ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʽ ʚ ʫʥʽʩʦʥ ʽʟ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʝʤʧʽʨʠʯʥʠʤʠ 

ʪʝʩʪʘʤʠ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʮʠʭ ʤʦʜʝ-

ʣʝʡ [1, 6-8]. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʽʟ-

ʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ʟʥʦʰʫʚʘʥʥʷ: ʩʪʠʨʘʥʥʷ, ʘʜʛʝʟʽʾ, 

ʝʨʦʟʽʾ, ʢʦʨʦʟʽʡʥʦʤʫ ʟʥʦʩʽ, ʚʪʦʤʥʦʤʫ ʟʥʦʩʽ, ʘ ʪʘʢʦʞ 

ʥʘ ʨʽʟʥʠʭ ʾʭ ʢʦʤʙʽʥʘʮʽʷʭ [9]. 

ɯʩʥʫʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʝʦʨʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʟʥʦʩʫ: 

ʧʽʜʭʽʜ ʙʘʣʘʥʩʫ ʤʘʩʠ, ʧʽʜʭʽʜ ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ, ʘʥʘʣʽʟ 

ʥʘʧʨʫʛ (ʜʝʬʦʨʤʘʮʽʡ) ʽ ʧʽʜʭʽʜ ʢʦʥʪʘʢʪʥʦʾ ʤʝʭʘʥʽʢʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʤʘʪʝʨʽʘʣʫ [1]. 

ɯʩʪʦʪʥʠʡ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʚʥʝʩʦʢ ʫ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʦ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ 

ʚʥʽʩ ʈ. ʍʦʣʴʤ [9], ʦʜʥʘʢ ʷʚʠʱʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʥ-

ʪʘʢʪʫʚʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝ-

ʥʠʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʚ-ʟʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʩʪʘʚʣʷʪʴ ʚʠ-

ʤʦʛʠ ʱʦʜʦ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʩʦʙʣʠʚʦʶ ʩʢʣʘʜʥʽʩʪʶ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʢʦʚʟʥʠʭ ʢʦʥ-

ʪʘʢʪʘʭ ʻ ʜʽʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʽʜʩʠʣʝʥʥʷ ʪʝʨʪʷ ʽ ʟʥʦʰʫʚʘʥʥʷ [1]. 

ʂʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʟʥʦʰʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻ ʰʚʠʜ-

ʢʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʷʢ ʬʫʥʢʮʽʶ ʰʚʠʜʢʦʩʪʽ 

ʢʦʚʟʘʥʥʷ, ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʽ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʤʘʪʝʨʽʘʣ ʩʪʚʦʨʠʪʴ 

ʯʘʩʪʢʫ ʟʥʦʩʫ ʚ ʜʘʥʽʡ ʢʦʥʪʘʢʪʥʽʡ ʩʠʪʫʘʮʽʾ [1, 9]. 

ʈʝʞʠʤ ʟʥʦʩʫ ʧʨʠ ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʪʦʨʮʝʚʠʭ 

ʫʱʽʣʴʥʝʥʴ ʛʨʘʥʠʯʥʦʤʫ ʪʝʨʪʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʦʧʠ-

ʩʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʦʶ ɯ. ɺ. ʂʨʘʛʝʣʴʩʴʢʠʤ [1] ʤʦʣʝ-

ʢʫʣʷʨʥʦ-ʤʝʭʘʥʽʯʥʦʶ (ʘʜʛʝʟʽʡʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʦʶ) 

ʪʝʦʨʽʻʶ ʪʝʨʪʷ ʽ ʚʪʦʤʥʦʛʦ ʟʥʦʩʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʪʝʦʨʽʾ ʪʝʨʪʷ ʦʙʫʤʦʚʣʝʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʝʬʦʨ-

ʤʘʮʽʻʶ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʨʦʥʠʢ ʥʝʨʽʚʥʦʩʪʷʤʠ 

(ʧʨʫʞʥʝ ʘʙʦ ʧʣʘʩʪʠʯʥʝ ʚʽʜʙʠʪʢʘ), ʟ ʽʥʰʦʛʦ - ʧʦʜʦ-

ʣʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ (ʘʜʛʝʟʽʡʥʠʭ) ʟʚ'ʷʟʢʽʚ ʚ ʟʦʥʽ 

ʢʦʥʪʘʢʪʫ. 

ʇʨʦʮʝʩ ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʪʨʫʪʴʩʷ, 

ʥʘʩʪʽʣʴʢʠ ʩʢʣʘʜʥʠʡ, ʱʦ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝʤʘʻ ʥʘʜʽʡ-

ʥʠʭ ʤʝʪʦʜʽʚ ʡʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʅʘʚʽʪʴ ʜʣʷ ʦʜʥʠʭ 

ʽ ʪʠʭ ʩʘʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʧʨʠ ʟʤʽʥʽ 

ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ: ʧʨʠ ʟʤʽʥʽ ʪʠʩʢʫ ʫʱʽʣʴʥʶʚʘʣʴ-

ʥʦʾ ʨʽʜʠʥʠ, ʢʦʣʦ-ʚʦʾ ʰʚʠʜʢʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʴ-

ʦʚʠʭ ʪʘ ʢʫʪʦʚʠʭ ʚʽʙʨʘʮʽʡ. ʇʦʢʠ ʱʦ ʦʮʽʥʢʠ ʧʦʢʘʟ-

ʥʠʢʽʚ ʟʥʦʩʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʦʩʚʽʜʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʽʜ 

ʥʠʭ ʥʝ ʤʦʞʥʘ ʚʠʤʘʛʘʪʠ ʚʝʣʠʢʦʾ ʤʽʨʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʽʥʞʝʥʝʨ-

ʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʦʨʤʫʣʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫ-

ʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʜʦʚʽʜʥʠʢʫ [9], 

ʧʨʦʪʝ ʩʧʝʮʽʘʣʴʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʮʠʭ ʬʦʨʤʫʣ (ʧʘʨʘʤʝʪʨ ʢʨʠʚʦʾ 

ʬʨʠʢʮʽʡʥʦʾ ʚʪʦʤʣʝʥʦʩʪʽ; ʧʦ-ʧʨʘʚʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʜʦ ʯʠʩʣʘ ʮʠʢʣʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʜʜʽʣʝʥʥʶ ʯʘʩʪʠʥʢʠ 

ʟʥʦʩʫ; ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʧʨʫʞʝʥʠʡ 

ʩʪʘʥ ʥʘ ʧʣʷʤʽ ʢʦʥʪʘʢʪʫ, ʪʘ ʽʥ.) ʯʘʩʪʢʦʚʦ ʩʠʩʪʝʤʘʪʠ-

ʟʦʚʘʥʽ ʣʠʰʝ ʜʣʷ ʜʝʷʢʠʭ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʢʦʥ-

ʩʪʨʫʢʮʽʡ-ʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʫʤʦʚʘʭ ʩʫʭʦʛʦ ʪʝʨʪʷ ʽ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. 

ʋ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠ ʜʦʤʽʥʫʶʯʽ ʤʝʪʦʜʦʣʦʛʽʾ ï ʮʝ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ, ʙʘʣʘʥʩ ʤʘʩʠ, ʘʥʘʣʽʟ ʜʝʬʦʨ-

ʤʘʮʽʡ ʽ ʧʽʜʭʽʜ ʢʦʥʪʘʢʪʥʦʾ ʤʝʭʘʥʽʢʠ [1]. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʝʤʘʻ ʧʨʷʤʦʛʦ ʟʚ'ʷʟʢʫ ʘʙʦ ʟʛʦʜʠ ʤʽʞ ʨʽʟʥʠʤʠ ʤʦʜʝ-

ʣʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʽ ʬʦʨʤʘʣʴʥʦʾ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʷʢ ʪʘʢʦʾ ʚ ʮʽʡ ʛʘʣʫʟʽ ʥʝ ʽʩʥʫʻ, ʱʦ 

ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʷʢ ʜʣʷ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʽʥ-

ʞʝʥʝʨʽʚ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʙʦʨʦʪʠʩʷ ʟ ʥʘʩʣʽʜʢʘʤʠ 

ʟʥʦʩʫ ʚ ʡʦʛʦ ʨʽʟʥʠʭ ʬʦʨʤʘʭ [1, 9]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʢʦʚ-

ʟʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʩʣʘʙʢʦʩʪʨʫ-

ʤʦʚʠʭ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʽʜʝʥʪʠʬʽ-

ʢʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʟʤʽʥʠ ʭʦʨʜʠ 

ʩʣʽʜʫ ʟʥʦʩʫ ʧʨʦʚʦʜʫ ʊ ʷʢ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ ʬʘʢʪʦʨʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ: ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ ʈʢ, ʯʠʩʣʘ ʮʠʢʣʽʚ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʩʫʨʩʫ N ʽ ʩʪʨʫʤʫ ʢʦʤʫʪʘʮʽʾ I ʧʨʠ 

ʽʥʰʠʭ ʧʦʩʪʽʡʥʠʭ ʬʘʢʪʦʨʘʭ (ʧʦʩʪʽʡʥʦʤʫ ʟʥʘʯʝʥʥʽ 

ʰʣʷʭʫ ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʘʢʪʫ ʥʦʨʤʘʣʴ-

ʥʠʭ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). ɺʠʙʽʨ ʟʘ-

ʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʚʞʝ 

ʥʘʷʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʥʦʩʫ [1, 5-9]. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦ-

ʚʠʥʥʦ ʧʨʦʚʦʜʠʪʠʩʴ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ ʥʘ 3-5 ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʩʣʘʙʢʦʩʪʨʫʤʦʚʠʭ ʢʦ-

ʥʪʘʢʪʥʠʭ ʧʘʨ ʟ ʚʠʤʽʨʦʤ 20-30 ʪʦʯʦʢ ʟʥʦʩʫ. 

ʄʝʪʦʜʠʢʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ 

ʩʭʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡ-

ʢʦʩʪʽ ʩʣʘʙʢʦʩʪʨʫʤʦʚʠʭ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ, ʱʦ ʩʢʣʘ-

ʜʘʻʪʴʩʷ ʟ ʨʷʜʫ ʝʪʘʧʽʚ. 

ɽʪʘʧ I ʧʝʨʝʜʙʘʯʘʻ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʚʩʽʤʘ ʨʝʞʠʤʘʤʠ ʽ ʯʠʥʥʠ-

ʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ, ʚ ʣʽʥʽʡʥʦʤʫ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʤʫ 

ʤʘʩʰʪʘʙʘʭ ʚ ʚʚʜʝ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ. 

ʅʘ II ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʽʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠ-

ʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ ʢʦʞ-

ʥʦʤʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘʜʘʥʦʛʦ ʬʘʢʪʦʨʘ, ʱʦ ʚʧʣʠʚʘʻ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʘʩʪʦʩʪʽ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʨʷʜʫ ,i
i

W
V

n
=
S

 ʨʽʟʥʠʮʷ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʪʦʯʢʘʤʠ 

ʯʘʩʪʦʩʪʝʡ 1,i i iD V V-= -  ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ [10] 

ʄʘʪʝʤʘʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʦʨʝʪʠʯʥʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʧʦ 

ʢʦʞʥʦʤʫ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ, ʻ ʝʥʝʨʛʝʪʠʯʥʘ 

ʤʦʜʝʣʴ ʟʥʦʩʫ [7], ʷʢʘ ʚʠʨʘʞʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

.NTʈʊ mm

T ʢT K P N= Ö Ö  (1) 

ʜʝ ʊ ï ʟʤʽʥʘ ʭʦʨʜʠ ʩʣʽʜʫ ʟʥʦʩʫ ʧʨʦʚʦʜʫ (ʤʢʤ); 

ʈʢ ï ʢʦʥʪʘʢʪʥʠʡ ʪʠʩʢ (ʢʅ), 

N ï ʯʠʩʣʦ ʮʠʢʣʽʚ ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʩʫʨʩʫ; 

mPT ʽ mNT ï ʧʦʢʘʟʥʠʢʠ ʩʪʫʧʝʥʽʚ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ. 

ʎʝ ʨʽʚʥʷʥʥʷ ʚ ʣʦʛʘʨʠʬʤʽʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠ-

ʥʘʪ ʻ ʣʽʥʽʡʥʠʤ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʧʨʦʮʝʩ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷ ʤʦʜʝʣʽ ʩʪʘʥʦʚʠʪʴ ʪʘʢʽ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ. 

ʈʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ, ʥʘʧʨʠʢʣʘʜ 

ʜʣʷ ʟʘʣʝʞʥʦʩʪʽ ()T f N=  ʧʨʠ 1 ʢʈ ʢH=  

ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [7]: 

( ) 0 ,Y a b x x Y b x= + - = + Ö (2) 

ʜʝ 

;iy
a y

n

S
= =  ;ix

x
n

S
= lg ;i iy N=  

lg ;i ix T=  
( )

( )
2

,
i i

i

x x y
b

x x

S - Ö
=
S -

 

ʘʙʦ 0 lg TY K=  ʪʘʢ ʢ̫ ʧʨʠ 1 ʢʈ ʢH=  ʟʥʘ-

ʯʝʥʥ ̫ lg 0PT ʢm P=  ʠ lg .NTb x m NÖ = Ö 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʜʦ ʚʠʜʫ (2) ʥʘʚʦʜʠʪʴʩʷ ʟʘ-

ʣʝʞʥʽʩʪʴ ( )ʢT f P=  ʧʨʠ constiN =  ʽ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʷ mPT. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ [11]: 

( )2 2 2 ,Y a RS S S x x= + Ö -  (3) 

ʜʝ 
2

2 ;a

S
S

m
=  

( )

2
2

2

1

;b m

i

i

S
S

x x
=

=

-ä
 

( )
22

1

1
.

2

m

i i

i

S y Y
m =

= Ö -
-
ä  

ɼʦʚʽʨʯʽ ʤʝʞʽ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ ʪʝʦʨʝ-

ʪʠʯʥʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʧʝʨʩʽʡ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

, , ;k a k aa t S a a t Sa a- Ö < < + Ö (4) 

, , ;k b k bb t S b b t Sa a- Ö < < + Ö (5) 

, , ,k Y k YY t S Y Y t Sa a- Ö < < + Ö (6) 

ʜʝ ,kta  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ a ʽ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ 

1

2.
m

i

i

k n
=

= -ä  

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʯʽʢʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʢʨʝʤʠʭ ʨʝ-

ʞʠʤʽʚ ʧʦʚʠʥʥʽ ʧʝʨʝʢʨʠʚʘʪʠʩʷ ʟʘʜʘʥʦʶ ʜʦʚʽʨʯʦʶ 

ʦʙʣʘʩʪʶ. ʗʢʱʦ ʮʷ ʚʠʤʦʛʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʜʦʚʞʝʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʙʽʣʴʰʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʡ, ʧʦʯʠʥʘʶʯʠ ʟ ʝʪʘʧʫ I, 

ʪʦʙʪʦ: 

ʇʝʨʝʜʙʘʯʠʪʠ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʚʩʽʤʘ ʨʝʞʠʤʘʤʠ ʽ ʯʠʥʥʠʢʘʤʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ, ʚ ʣʽʥʽʡʥʦʤʫ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʤʫ ʤʘʩʰʪʘ-

ʙʘʭ ʫ ʚʠʛʣʷʜʽ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ. 

ʇʨʦʚʝʩʪʠ ʽʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ ʢʦʞʥʦʤʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʟʘʜʘʥʦʛʦ ʚʧʣʠʚʘʻ ʬʘʢʪʦʨʘ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʘʩʪʦʩʪʽ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʨʷʜʫ ,i
i

W
V

n
=
S

 ʨʽʟʥʠʮʷ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʪʦʯʢʘʤʠ 

ʯʘʩʪʦʩʪʝʡ 1,i i iD V V-= -  ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ [10] 

max 1.D nÖ <   (7) 

ʇʦʪʽʤ ʜʣʷ ʚʩʽʭ m ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʬʘʢʪʦʨʽ ʚʧʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫ-

ʚʘʥʥʷ ʽ ʜʠʩʧʝʨʩʽʶ (lg ,cpT  lg cpTS ), ʘ ʪʘʢʦʞ ʧʝ-

ʨʝʚʽʨʷʶʪʴ ʦʜʥʦʨʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʠʩʧʝʨʩʽʡ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʂʦʭʨʘʥʘ [11]: 

2

max
max

2

1

.
i

m

i

i

S

S

w

=

è øê ú
=

ä
  (8) 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʭʠʙʢʘ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ ʢʦʞʥʦʤʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ d 

ʚʠʟʥʘʯʘʣʘʩʷ, ʩʪʦʩʦʚʥʦ ʣʦʛʘʨʠʬʤʽʯʥʦ-ʥʦʨʤʘʣʴʥʦʛʦ 



Danish Scientific Journal No45, 2021 47 

ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʚʠʭʦʜʷʯʠ ʟ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ʚʠʧʨʦ-

ʙʫʚʘʥʴ n ̔  ʨʽʚʥʷ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

a ʘʙʦ ʢʚʘʥʪʠʣʷ ua ʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ [12]: 

,n R Q= Ö   (9) 

2

2
,

u
Q a

d
=     (10) 

ʜʝ R ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ lg cpTS  ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʙʣʠʯʥʦ. 

ʇʦʭʠʙʢʘ ʜʦʩʣ̔ ʜʫ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʟʘʜʘʥʠʤʠ ʟʥʘ-

ʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʘ 
n

Q
R
=  ʽ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨ-

ʥʦʩʪʽ a ʪʘʢʦʞ ʪʘʙʣʠʯʥʦ. 

ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʠ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʜʦʩʣ̔ ʜʫ ʽ ʥʝʦʙʭʽʜʥʘ ʧʦʭʠʙʢʘ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʥʝʨʽʚʥʦʩʪʽ: 

.ʚʠʤ ʜʦʩʣ ʪʝʦʨd d d¢ ¢   (11) 

ʋ ʧʽʜʩʫʤʢʫ (ʚʠʩʥʦʚʢʫ) ʧʝʨʝʜʙʘʯʘʻʤʦ ʜʣʷ ʢʦʞ-

ʥʦʛʦ ʯʠʥʥʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘ ʤʝʪʦʜʦʤ ʤʽʥʽʤʫʤʫ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯ-

ʥʦʾ ʧʦʭʠʙʢʠ [11]. 

ɽʪʘʧ VII ʷʚʣʷʻ ʩʦʙʦʶ ʦʧʝʨʘʪʦʨ ʦʙʨʦʙʢʠ ʚʩʽʭ 

ʨʝʘʣʽʟʘʮʽʡ n-ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʚʠʛʣʷʜʽ ʧʦʚʥʦʾ 

ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʟʥʦʩʫ: 

 ,NTPT mm

TI ʢT K P N= Ö Ö   (12) 

( )1 .
NTm

TI T IK K K Ia= Ö + Ö  (13) 

ʊʫʪ ʢʦʝʬʽʮʽʻʥʪʠ KT, mPT, mNT, KI ʠ Ia  ʜʣʷ ʟʘʜʘ-

ʥʦʾ ʢʦʥʪʘʢʪʥʦʾ ʧʘʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʽ ʟʨʦ-

ʟʫʤʽʣʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʠʡʥʷʪʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ 

(ʝʪʘʧ IV). 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʷʚʣʷʻ ʩʦʙʦʶ ʦʧʝʨʘʮʽʶ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ 

ʜʨʦʪʷʥʠʭ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ. 

ʅʠʞʥʻ ʛʘʨʘʥʪʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ 

ʟʥʦʩʫ ʭʦʨʜʠ ʊʛʘʨ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʟʘ ʪʘʢʦʶ ʬʦʨ-

ʤʫʣʦʶ [12]: 

lg2 2

lg , lglg lg 1,51 1 2,65 ,
T

ʛʘʨ ʜʦʧ T k T

S
T ʊ S t S

n
a= + Ö - Ö Ö + Ö  (14) 

ʜʝ ,kta  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ a ʽ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ 

1

2,
m

i

i

k n
=

= -ä  
lgTS  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʠʩʧʝ-

ʨʩʽʾ ʟ ʫʩʽʭ ʜʦʩʣʽʜʽʚ ʜʘʥʦʾ ʢʦʥʪʘʢʪʥʦʾ ʧʘʨʠ; ʊʜʦʧ ï ʜʦ-

ʧʫʩʪʠʤʠʡ, ʨʽʚʝʥʴ ʟʥʦʩʫ ʧʨʦʚʦʜʫ ʦʙʤʦʪʢʠ ʧʦʪʝʥʮʽʦ-

ʤʝʪʨʘ. ɺʠʭʦʜʷʯʠ ʟ ʜʦʧʫʩʪʠʤʦʛʦ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʨʽʚʥʷ ʟʥʦʩʫ ʧʨʦʚʦʜʫ (14), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʴ 

ʟʥʦʩʫ (12) ʽ (13), ʣʝʛʢʦ ʦʮʽʥʠʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʨʽʚʝʥʴ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ Nʛʘʨ: 

lg lg lg
lg .

ʛʘʨ TI PT ʢ

ʛʘʨ

NT

ʊ K m P
N

m

- - Ö
=  (15) 

ɼʣʷ ʽʥʞʝʥʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʟ ʤʝʪʦʶ ʚʠʙʦʨʫ ʥʝʦʙ-

ʭʽʜʥʦʛʦ ʨʽʚʥʷ N, ʈʢ ʘʙʦ KI ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘ-

ʥʠʡ ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦ-

ʩʪʽʡʢʦʩʪʽ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ ʜʨʦʪʷʥʠʭ ʧʦʪʝʥ-

ʮʽʦʤʝʪʨʽʚ ʧʨʘʮʶʶʯʠʭ ʧʽʜ ʩʪʨʫʤʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 
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ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ ʜʨʦʪʷʥʠʭ 

ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ ʧʽʜ ʩʪʨʫʤʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

 

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʚʝ-

ʜʝʥʘ ʨʦʟʨʦʙʢʘ ʻʜʠʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʟʥʦʩʫ ʧʦʪʝ-

ʥʮʽʦʤʝʪʨʽʚ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ ʢʦʥʪʘ-

ʢʪʥʠʭ ʪʠʩʢʘʭ, ʦʙʫʤʦʚʣʝʥʠʭ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠ-

ʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʻ ʦʙʤʝʞʫʶʯʠʤ ʪʝʭʥʽʯʥʠʡ ʨʝʩʫʨʩ ʬʘ-

ʢʪʦʨʦʤ ʽ ʜʣʷ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ ʟ ʥʝʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘ-

ʣʽʚ. 

ʆʪʞʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʝʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘ-

ʮʽʾ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ ʟʘ ʜʦʧʫʩʪʠʤʦʶ ʚʝʣʠʯʠʥʦʶ ʟʥʦ-

ʩʦʩʪʽʡʢʦʩʪʽ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʾʭ ʪʝʭʥʽʯʥʦʛʦ 
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ʨʝʩʫʨʩʫ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʪʝʥʮʽʦ-

ʤʝʪʨʽʚ, ʦʙʤʦʪʢʠ ʷʢʠʭ ʚʠʢʦʥʘʥʽ ʟ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝ-

ʪʘʣʽʚ. 

ʊʘʢ ʷʢ ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʽʩʪʦʪʥʦ ʧʽʜʚʠ-

ʱʫʻʪʴʩʷ ʟ ʨʦʩʪʦʤ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ, ʪʦ ʧʨʠ ʥʘʷʚ-

ʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʜʝʣʽ ʚʽʜʤʦʚ 

( ),  ,  ,  ʢ ʢq f R ʈ V N=  ʽ ʤʦʜʝʣʽ ʟʥʦʩʫ 

( ),  ʢT ʈ Nj=  ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘʜʘʯʘ ʦʧ-

ʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʈʢ  ̔N ʨʦʙʦʪʠ ʢʦʥ-

ʪʘʢʪʥʠʭ ʧʘʨ. 
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Abstract 

This article discusses the parathermal effect on the production reservoir of the Karazhanbas field, located in 

the Mangistau region, for a system of developing oil deposits in conditions of poorly drained reserves. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʧʘʨʘʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʜʢʫʪʠʚʥʳʡ ʧʣʘʩʪ ʤʝʩʪʦʨʦʞʜʝʥʠʠʂʘʨʘ-

ʞʘʥʙʘʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʩʣʘʙʦʜʨʝʥʠʨʫʝʤʳʭ ʟʘʧʘʩʦʚ. 

 

Keywords. Reservoir, productive horizon, production, development, well, steam. 
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ɺʚʝʜʝʥʠʝ.ʊʝʭʥʦʣʦʛʠʷ ʯʝʨʝʜʫʶʱʝʡʩʷ ʟʘʢʘʯʢʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʮʠʢʣʠʯʝʩʢʫʶ ʟʘʢʘʯʢʫ ʧʘʨʘ ʠ ʚʦʜʳ ʚ 

ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ. ʉʫʪʴ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʟʘʢʘʯʢʠ ʧʘʨʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 2ï4 ʤʝʩ. ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʛʨʝʚ ʧʣʘʩʪʘ, 

ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʤʦʙʠʣʴʥʦʩʪʠ ʥʝʬʪʠ. ʇʨʠ ʟʘʢʘʯʢʝ ʧʘʨʘ ʜʨʝʥʠʨʫʶʪʩʷ 

ʚʝʨʭʥʠʝ ʧʨʦʧʣʘʩʪʢʠ, ʘ ʧʨʠ ʟʘʢʘʯʢʝ ʚʦʜʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʥʠʞʥʠʝ ʧʨʦʧʣʘʩʪʢʠ. [1] 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʅʘ ʩʝʛʦʜʥʷ ʧʦ ʦʙʲʝʢ-

ʪʘʤ ʟʘʧʘʜʥʦʛʦ ʫʯʘʩʪʢʘ ʪʝʢʫʱʠʡ ʂʀʅ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 4,2- 7,1%, ʦʪʙʦʨ ʦʪ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ï 13-

28%, ʧʨʠ ʵʪʦʤ, ʩʨʝʜʥʷʷ ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʧʣʘʩʪʦʚ ʫʞʝ 



50 Danish Scientific Journal No45, 2021 

ʜʦʩʪʠʛʣʘ ʫʨʦʚʥʷ 87- 93%. ʆʮʝʥʠʚʘʝʤʳʡ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʡ ʂʀʅ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʟʘʧʘʜʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʦʙʲʝʢʪʘʤ ï 

7,6 - 11,7%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʫʪʚʝʨʞʜʸʥʥʦʛʦ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦ-

ʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʠ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝ-

ʦʪʜʘʯʠ ʧʣʘʩʪʦʚ. 

ɺ ʫʪʦʯʥʸʥʥʦʤ ʧʨʦʝʢʪʝ 2008 ʛʦʜʘ ʥʘ ʟʘʧʘʜʥʦʤ 

ʫʯʘʩʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʟʘʢʘʯʢʫ ʚ ʧʣʘʩʪ 

ʧʘʨʘ ʧʨʠ ʜʝʚʷʪʠʪʦʯʝʯʥʦʡ ʩʭʝʤʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʢʚʘʞʠʥ ʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ 150 ʤ. 

ʕʪʦ ʦʙʲʷʩʥʷʣʦ ʚʳʩʦʢʠʡ ʫʪʚʝʨʞʜʸʥʥʳʡ ʂʀʅ ʧʦ 

ʦʙʲʝʢʪʘʤ - 24,6- 34,7%. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʩʚʷʟʠ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʦʙʲʸʤʦʚ ʚʳʨʘʙʦʪʢʠ ʧʘʨʘ ʥʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʠ, ʚ ɼʦʧʦʣʥʝʥʠʠ ʢ ʫʪʦʯʥʸʥʥʦʤʫ ʧʨʦʝʢʪʫ 

ʨʘʟʨʘʙʦʪʢʠ (ɼʋʇʈ- 2011 ʛ.) ʥʘ ʟʘʧʘʜʥʦʤ ʫʯʘʩʪʢʝ 3-

ʭ ʦʙʲʝʢʪʦʚ ʙʳʣʘ ʧʝʨʝʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʧʫʪʸʤ ʟʘʤʝʥʳ ʟʘʢʘʯʢʠ ʧʘʨʘ ʥʘ ʟʘʢʘʯʢʫ ʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ.ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ 

ʂʀʅ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʘʧʨʝʣʝ 2016 ʛ. ʥʘ 8 

ʷʯʝʡʢʘʭ ʥʘʯʘʪʘ ʯʝʨʝʜʫʶʱʘʷʩʷ ʟʘʢʘʯʢʘ ʧʘʨʘ ʠ ʚʦʜʳ 

ʥʘ ʟʘʧʘʜʥʦʤ ʫʯʘʩʪʢʝ I ʦʙʲʝʢʪʘ. ɼʘʣʝʝ, ʚ ʤʘʝ 2018ʛ. 

ʚʳʧʦʣʥʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʏɿ ʥʘ I ʦʙʲʝʢʪʝ ʝʱʝ ʥʘ 4 

ʷʯʝʡʢʠ (ʈʠʩ. 1)[6] 

 
 

ʈʠʩ. 1. ʋʯʘʩʪʦʢ ʆʇʀ ʏɿ ʥʘ ʟʘʧʘʜʝ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ 

ʋʪʚʝʨʞʜʝʥʥʳʡ ʜʣʷ ʆʇʀ ʫʯʘʩʪʦʢ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ 1 ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʣ 53 ʜʦʙʳʚʘʶʱʠʭ ʠ 12 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ (ʈʠʩ. 2). ʉ ʘʧʨʝʣʷ 2016 

ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʜʫʶʱʘʷʩʷ ʟʘʢʘʯʢʘ ʧʘʨʘ ʠ 

ʚʦʜʳ, ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʦʙʩʣʫʞʠʚʘʣʠ ʜʚʘ ʧʘʨʦʛʝʥʝ-

ʨʘʪʦʨʘ ʄʇɻʋ-8 ʠ ʄʇɻʋ-4, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

11ʪ/ʯʘʩ ʧʘʨʘ. 

 
ʈʠʩ.2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʘ ʠ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʯʝʨʝʜʫʶʱʝʡʩʷ ʟʘʢʘʯʢʠ ʧʘʨʘ ʠ ʚʦʜʳ 
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ʅʘ 01.10.2010ʛ. ʫʯʘʩʪʦʢ ʆʇʀ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

1 ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʝʪ 40 ʜʦʙʳʚʘʶʱʠʭ ʠ 8 ʥʘʛʥʝʪʘ-

ʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ (ʈʠʩ. 2). ɺ ʭʦʜʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʄʇɻʋ-4, ʫʯʘʩʪʦʢ ʏɿ ʥʘ 1 ʦʙʲʝʢʪʝ ʩʦʢʨʘʪʠʣʠ ʜʦ 8 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. [5,6,7] 

ʉ 01.06.2019ʛ. ʫʯʘʩʪʦʢ ʆʇʀ ʦʙʩʣʫʞʠʚʘʝʪ 

ʄʇɻʋ-8, ʚ ʯʝʪʳʨʝʭ ʩʢʚʘʞʠʥʘʭ ʚʝʜʝʪʩʷ ʧʘʨʦʟʘʢʘʯʢʘ 

(6329, 1086, 6392, 6394), ʚ ʯʝʪʳʨʝʭ ʩʢʚʘʞʠʥʘʭ ʚʝ-

ʜʝʪʩʷ ʟʘʢʘʯʢʘ ʚʦʜʳ (6325, 6365, 6367, 6327), ʢʘʞʜʳʝ 

4 ʤʝʩʷʮʘ ʧʨʦʠʟʚʦʜʷʪ ʩʤʝʥʫ ʘʛʝʥʪʘ ʟʘʢʘʯʢʠ. 

ɺ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʦʩʪʦʷʥʠʶ 

01.10.2020ʛ.  

 
 

ʈʠʩ.3. ɼʠʥʘʤʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʯʘʩʪʢʘ ʏɿ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʩ ʘʧʨʝʣʷ 2016ʛ., ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʜʝʙʠʪʘ ʥʝʬʪʠ ʠ ʞʠʜʢʦʩʪʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠʩʧʳʪʘʥʠʷ. ʊʘʢ, ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʝʬʪʠ ʧʦ ʷʯʝʡʢʝ ʟʘ ʧʝʨʚʳʡ ʮʠʢʣ 

ʟʘʢʘʯʢʠ ʧʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

(ʧʦʩʪʦʷʥʥʦʡ ʟʘʢʘʯʢʠ ʚʦʜʳ) ʠʟʤʝʥʷʝʪʩʷ ʠʥʪʝʨʚʘʣʝ 

0,4 ï 1,3 ʪ/ʩʫʪ. ɺ ʪʝʯʝʥʠʝ ʮʠʢʣʦʚ ʟʘʢʘʯʢʠ ʧʘʨʘ ʦʪʤʝ-

ʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʫʩʪʴʝ ʜʦʙʳʚʘʶ-

ʱʠʭ ʩʢʚʘʞʠʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʯʝʡʢʘʭ, ʢʨʦʤʝ 

ʪʦʛʦ, ʨʝʘʢʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ 

ʟʘʤʝʪʥʘ ʪʘʢʞʝ ʚ ʩʦʩʝʜʥʠʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʷʯʝʡʢʘʭ, 

ʟʘ ʩʯʝʪ ʛʨʘʥʠʯʥʳʭ ʩʢʚʘʞʠʥ. ɼʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʘʭ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʮʠʢʣʘ ʟʘʢʘʯʢʠ ʧʘʨʘ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʦʜʥʘʢʦ ʜʘ-

ʣʝʝ ʬʠʢʩʠʨʫʝʪʩʷ ʝʛʦ ʧʦʩʪʦʷʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʧʦ ʚʩʝʤ ʷʯʝʡʢʘʤ. ɺ ʥʘʯʘʣʴʥʳʭ ʮʠʢʣʘʭ ʟʘ-

ʢʘʯʢʠ ʧʘʨʘ ʧʦ ʷʯʝʡʢʘʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʚʦʜʳ ʚ ʧʨʦʜʫʢʮʠʠ (ʜʦ 4%), ʯʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʜʦʙʳʯʫ. [6] 

ʉʥʠʞʝʥʠʝ ʜʦʣʠ ʚʦʜʳ ʚ ʧʨʦʜʫʢʮʠʠ (ʜʦ 4%) ʚ 

ʧʝʨʚʳʡ ʮʠʢʣ ʥʘ ʫʯʘʩʪʢʝ ʏɿ, ʧʦʟʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʜʦʙʳʯʫ ʞʠʜʢʦʩʪʠ. ɺ ʮʠʢʣʘʭ ʟʘʢʘʯʢʠ ʚʦʜʳ ʫʨʦ-

ʚʝʥʴ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʧʦ ʷʯʝʡʢʘʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 

ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ (108-120 ʤ3/ʩʫʪ).  

ʆʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʫʭʫʜʰʝʥʠʷ ʵʬ-

ʬʝʢʪʘ ʏɿ ʟʘʧʘʜʥʦʛʦ ʙʣʦʢʘ I ʦʙʲʝʢʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʘʨʘʞʘʥʙʘʩ ʷʚʣʷʶʪʩʷ: 

Å ʈʘʩʰʠʨʝʥʠʝ ʫʯʘʩʪʢʘ ʏɿ ʥʘ ʯʝʪʳʨʝ ʷʯʝʡʢʠ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʢʘʯʢʠ ʧʘʨʘ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʧʘʨʘ ʥʘ ʢʘʞʜʫʶ 

ʩʢʚʘʞʠʥʫ, ʪ. ʢ. ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 11 ʪ/ʯʘʩ. 

Å ʇʝʨʝʤʝʱʝʥʠʝ ʚ ʠʶʥʝ 2019 ʛ. ʄʇɻʋ-4 ʥʘ 

ʫʯʘʩʪʦʢ ʏɿ III  ʦʙʲʝʢʪʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʧʘʨʘ. 

Å ʇʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʘʯʢʠ ʧʘʨʘ ʚ ʷʯʝʡʢʠ 
6363, 6323, 6286, 6288, ʚʩʣʝʜʩʪʚʠʝ ʥʝʭʚʘʪʢʠ ʦʙʲʝ-

ʤʦʚ ʧʘʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 60% ʥʠʞʝ 

ʥʘʯʘʣʴʥʦʛʦ. ʉ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠ-

ʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʚʳʩʦʢʠʝ ʦʙʲʝʤʳ ʟʘʢʘʯʢʠ ʠ ʟʘʙʦʡʥʳʝ ʜʘʚʣʝʥʠʷ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʥʠʟʢʦʤ ʧʣʘʩʪʦʚʦʤ 

ʜʘʚʣʝʥʠʠ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦ-

ʪʝʨʴ, ʢʘʢ ʚ ʩʪʚʦʣʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʪʘʢ ʠ ʚ 

ʢʨʦʚʣʶ ʠ ʧʦʜʦʰʚʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. ʆʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʟʘʢʘʯʢʠ ʧʘʨʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʨʳʚʦʚ ʪʝʧʣʦʥʦ-

ʩʠʪʝʣʷ ʥʘʧʨʦʪʠʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʪʝʧʣʦʚʳʤ 

ʂʇɼ ʠ ʦʭʚʘʪʦʤ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʪʝʤʧʳ ʦʪʙʦʨʘ ʥʝʬʪʠ. ʋʚʝʣʠʯʠʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʜʦ 

60%, ʥʘʨʷʜʫ ʩ ʵʪʠʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʙʦʨ ʠ ʧʨʠ-

ʤʝʥʝʥʠʝ ʪʝʨʤʦʩʪʦʡʢʠʭ ʩʦʩʪʘʚʦʚ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʧʨʦʬʠʣʷ ʧʨʠʪʦʢʘ ʠ ʧʨʠʝʤʠʩʪʦʩʪʠ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʨʦʨʳʚʦʚ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʭʚʘʪʘ 

ʧʣʘʩʪʘ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝ-

ʜʝʥʠʝ ɻʀʉ-ʢ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʬʠʣʷ ʧʨʠʪʦʢʘ) ʚ 

ʩʢʚʘʞʠʥʘʭ 6346, 6379, 6347.[7] 

ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʏɿ ʧʘʨʘ ʠ ʚʦʜʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ, 

ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʪʝʩʥʝʥʠʷ ɺʅʌ, ʢʦʪʦ-

ʨʘʷ ʧʦʢʘʟʘʣʘ ʭʦʨʦʰʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-
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ʥʦʩʪʴ ʏɿ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ, ʜʦʧ. ʜʦ-

ʙʳʯʘ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 

104 ʪʳʩ. ʪ. 

ɺʳʚʦʜʳ.ʆʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʫʭʫʜʰʝ-

ʥʠʷ ʵʬʬʝʢʪʘ ʏɿ ʟʘʧʘʜʥʦʛʦ ʙʣʦʢʘ I ʦʙʲʝʢʪʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʂʘʨʘʞʘʥʙʘʩ ʷʚʣʷʶʪʩʷ: 

ʈʘʩʰʠʨʝʥʠʝ ʫʯʘʩʪʢʘ ʏɿ ʥʘ ʯʝʪʳʨʝ ʷʯʝʡʢʠ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʢʘʯʢʠ ʧʘʨʘ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʧʘʨʘ ʥʘ ʢʘʞʜʫʶ 

ʩʢʚʘʞʠʥʫ, ʪ. ʢ. ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 11 ʪ/ʯʘʩ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʚ ʠʶʥʝ 2019 ʛ. ʄʇɻʋ-4 ʥʘ ʫʯʘ-

ʩʪʦʢ ʏɿ III ʦʙʲʝʢʪʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʦʙʲ-

ʝʤʦʚ ʟʘʢʘʯʢʠ ʧʘʨʘ. 

ʇʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʘʯʢʠ ʧʘʨʘ ʚ ʷʯʝʡʢʠ 6363, 

6323, 6286, 6288, ʚʩʣʝʜʩʪʚʠʝ ʥʝʭʚʘʪʢʠ ʦʙʲʝʤʦʚ 

ʧʘʨʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ: ʇʨʦʚʝʜʝʥʠʝ ɻʀʉ-ʢ (ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʨʦʬʠʣʷ ʧʨʠʪʦʢʘ): 6346, 6379, 6347. ʋʚʝʣʠʯʠʪʴ 

ʢʦʤʧʝʥʩʘʮʠʶ ʜʦ 60%, ʥʘʨʷʜʫ ʩ ʵʪʠʤ, ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʧʦʜʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʩʪʦʡʢʠʭ ʩʦʩʪʘʚʦʚ 

ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʦʬʠʣʷ ʧʨʠʪʦʢʘ ʠ ʧʨʠʝʤʠʩʪʦ-

ʩʪʠ, ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʧʨʦʨʳʚʦʚ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʦʭʚʘʪʘ ʧʣʘʩʪʘ ʚʦʟʜʝʡʩʪʚʠʝʤ 
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1. ʃʳʩʝʥʢʦ ɺ.ɼ. çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè, ʄʦʩʢʚʘ, 

çʅʝʜʨʘè, 1987 ʛ.; 
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4. çɽʜʠʥʳʝ ʧʨʘʚʠʣʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè 

ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ 

ʦʪ 18 ʠʶʥʷ 1996 ʛʦʜʘ ˉ745; 

5. ʆʪʯʝʪ çʇʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʤʝʩʪʦ-
ʨʦʞʜʝʥʠʶ ʂʘʨʘʞʘʥʙʘʩè, ʛ.ɸʪʳʨʘʫ ï 2006 ʛ; 

6. ʆʪʯʝʪ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 
ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʂʘʨʘʞʘʥʙʘʩè - ʛ.ɸʪʳʨʘʫ ï 2010 ʛ; 

7. ʆʪʯʝʪ çɼʦʧʦʣʥʝʥʠʝ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʘʟ-

ʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘ-

ʨʘʞʘʥʙʘʩè - ʛ.ɸʪʳʨʘʫ ï 2018 ʛ. 
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