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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʢ ʢʣʶʯʝʚʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʪʥʦʩʠʪʩʷ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʠ ʬʘʢʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʥʦʚʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ABSTRACT  

The article deals with the problems of formation of strategies for the development of regions and enterprises 

of Russia in modern conditions. The necessity of transition to sustainable development and environmental-oriented 

economic growth has been identified. The problems of developing strategies to the key of which include the influ-

ence of dynamically changing processes and factors are identified. The theoretical basis for the formation of a 

strategy for the development of regions and enterprises in the context of building an eco-oriented innovative econ-

omy has been studied, and practical recommendations have been drawn up for their use. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʪʨʘʪʝʛʠʷ, ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʠʥʥʦʚʘʮʠʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʝʜʧʨʠʷʪʠʷ 

Keywords: region, socio-economic development, strategy, ecological-oriented economy, innovation, indus-

try, enterprises 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʦʚ ʩ ʥʘʣʠʯʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ ʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʲʝʢʪʘʤ ʤʠʨʦʚʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʪʨʘʪʝʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠʨʦʜʥʦ-ʨʝ-

ʩʫʨʩʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ, ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʡ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʧʨʝʬʝʨʝʥʮʠʷʤʠ ʠ ʠʩʪʦ-

ʨʠʯʝʩʢʠʤʠ ʪʨʝʥʜʘʤʠ, ʪʘʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ.  

ɼʠʩʧʨʦʧʦʨʮʠʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʝʛʠʦʥʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʚʦʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʝ-

ʛʠʦʥʦʚ, ʚʳʟʚʘʥʥʦʛʦ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʩʪʨʘʪʝʛʠʷʤʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠ-

ʦʥʦʚ.  

ʅʘʨʘʩʪʘʝʪ ʪʝʥʜʝʥʮʠʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʝʛʠʦ-

ʥʦʚ ʧʦ ʫʨʦʚʥʶ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʚʝʜʫʱʘʷ ʢ ʦʪʪʦʢʫ ʥʘʩʝʣʝʥʠʷ ʠ ʩʥʠ-

ʞʝʥʠʶ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟ-

ʚʦʜʠʤʦʡ ʚ ʨʝʛʠʦʥʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ. 

ʉʠʩʪʝʤʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʢ 2015 ʛʦʜʫ ʩʪʘʣʘ ʦʪʩʪʘʚʘʪʴ ʦʪ ʨʝʘʣʠʡ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɸʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʠʣ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʟʘʜʫʤʘʥʥʳʝ 

ʉʪʨʘʪʝʛʠʠ ʠ ʇʨʦʛʨʘʤʤʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʉʕʈ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩ-

ʩʠʠ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʈʝʘʢʮʠʝʡ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʷʚʠʣʘʩʴ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʥ-

ʜʠʢʘʪʦʨʦʚ, ʩʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʨʘʟʜʝʣʦʚ, ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʧʦ 

ʇʨʦʛʨʘʤʤʝ. ɺʩʝ ʙʦʣʴʰʝ ʇʨʦʛʨʘʤʤʘ ʉʕʈ ʦʪʭʦʜʠʣʘ 

ʦʪ ʟʘʜʫʤʘʥʥʦʡ ʉʪʨʘʪʝʛʠʠ ʉʕʈ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʣʘʥʦʚʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʇʨʦʛʨʘʤʤʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʛʦʜʳ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʧʦʚʣʠʷʣʦ: 

- ʩʥʠʞʝʥʠʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʟʘ-

ʢʘʟʦʚ ʫ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 
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- ʧʨʦʙʣʝʤʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʉ 2015 ʛʦʜʘ ʚʩʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʥʘʯʘʣʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʪʴ ʩʚʦʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʉʪʨʘʪʝʛʠʠ. ɺʢʣʶʯʠ-

ʣʘʩʴ ʚ ʵʪʦ ʧʨʦʮʝʩʩ ʠ ɹʫʨʷʪʠʷ. ʅʘʨʷʜʫ ʩ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʉʪʨʘʪʝʛʠʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠ̫ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʜʦ 2025 ʛʦʜʘ ʙʳʣʦ 

ʧʦʣʦʞʝʥʦ ʥʘʯʘʣʦ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2030 ʛʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦ-

ʚʦʡ ʩʪʨʘʪʝʛʠʠ ʙʳʣʘ ʚʳʟʚʘʥʘ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʫʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 

ʨʝʘʣʠʡ, ʚʳʟʚʘʥʥʳʭ ʩʦʙʳʪʠʷʤʠ 2014 ʛʦʜʘ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʠʟʤʝʥʠʚʰʠʭ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘ-

ʮʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦ-

ʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʨʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʊʝʦʨʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʟʥʠʢʣʘ ʚ ʪʨʫʜʘʭ ʟʘʨʫʙʝʞʥʳʭ 

ʢʣʘʩʩʠʢʦʚ ʵʢʦʥʦʤʠʢʠ, ʪʘʢʠʭ ʢʘʢ ʈ.ʃ. ɸʢʢʦʬʘ [3], 

ɼʞ.ʄ. ʂʝʡʥʩʘ [8], ʕ. ʃʘʩʣʦ [9], ʘ ʪʘʢʞʝ ʨʦʩʩʠʡʩʢʠʭ 

ʫʯʝʥʳʭ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ [4], ʅ.ʌ. ʈʝʡʤʝʨʩʘ [11] ʠ 

ʜʨ. 

ʇʨʦʙʣʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʠ-

ʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ɸ.ɻ. ɸʛʘʥʙʝʛʷʥ [1], ʀ. ɸʥʩʦʬʬ [2], ɺ.ɸ. ɺʦʨʦʪʠʣʦʚ 

[5], ɸ.ɻ. ɻʨʘʥʙʝʨʛ [6], ɼ.ʉ. ʃʴʚʦʚ [10] ʠ ʜʨ. 

ʇʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ʀ.ʀ. ɼʫʤʦʚʦʡ 

[7], ʃ.ɺ. ʇʦʪʘʧʦʚʘ [12], ʕ.ʎ. ʉʘʜʳʢʦʚʦʡ [1], ʀ.ɻ. 

ʉʘʥʛʘʜʠʝʚʦʡ [14], ɸ.ʌ. ʐʫʧʣʝʮʦʚʘ [15] ʠ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ. 

ɺʳʜʝʣʝʥʠʝ ʥʝʨʝʰʝʥʥʳʭ ʨʘʥʝʝ ʯʘʩʪʝʡ ʦʙʱʝʡ 

ʧʨʦʙʣʝʤʳ 

ʅʘ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʠ-

ʝʩʷ ʧʨʦʮʝʩʩʳ ʠ ʬʘʢʪʦʨʳ, ʚʦ ʤʥʦʛʦʤ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʥʦʩʷʱʠʝ ʧʦʧʨʘʚʢʠ ʚ ʩʣʦ-

ʞʠʚʰʠʝʩʷ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ. ʀʭ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ ʠ ʫʛʨʦʟʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʝʜʧʦʩʳʣʢʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʤʝʥʷ-

ʶʱʠʭ ʧʨʦʮʝʩʩʳ, ʤʝʭʘʥʠʟʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ.  

ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʛʦʚʦʨʠʪʴ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ ʦʙ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʚ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩ ʥʠʟʢʠʤ ʧʦʪʝʥʮʠʘ-

ʣʦʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʥʘʣʠʯʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʎʝʣʴ ʩʪʘʪʴʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʣʦʛʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʦʩʥʦʚʘʥʦ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʚʟʛʣʷʜʦʚ ʥʘ ʦʩʥʦʚʦʧʦʣʘ-

ʛʘʶʱʠʝ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʚʠʞʝ-

ʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʎʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʠʟʤʝʥʝʥʠʡ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʝʚʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʛʘʪʠʚ-

ʥʳʤ ʠ ʧʦʟʠʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢ-

ʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. 

ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴ ʮʝʣʝʡ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʝʢʪʦʨʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʵʢʦʥʦʤʠʢʠ ʢʘʢ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʦ ʚʭʦʜʷʱʠʤ ʚ ʢʘʞʜʳʡ ʢʦʤ-

ʧʣʝʢʩ ʦʪʨʘʩʣʷʤ, ʪʘʢ ʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ 

ʨʘʤʢʘʭ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʨʝʰʘʝ-

ʤʳʤ ʧʨʦʙʣʝʤʘʤ, ʥʦʩʷʱʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʩʧʫʙ-

ʣʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʮʝʣʠ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʢʪʘ ʠʣʠ 

ʥʘʙʦʨʦʚ ʧʨʦʝʢʪʦʚ ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɺ ʠʟʣʘʛʘʝʤʦʤ ʧʦʜʭʦʜʝ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʪʨʘʪʝʛʠʠ ʧʦ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʢʣʶʯʝʚʳʝ ʧʨʦʝʢʪʳ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʝ ʝʝ ʨʘʟʚʠʪʠʝ ʩ ʟʘʜʘʥʥʳʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ɺ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʟʘʣʦʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ. 

ɾʠʪʝʣʠ ɹʫʨʷʪʠʠ ï ʙʦʛʘʪʝʡʰʠʡ ʥʘʨʦʜ ï ʧʦ ʟʘ-

ʧʘʩʘʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʥʠʢʘʣʴ-

ʥʳʭ ɹʫʨʷʪʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʦʡ ʜʝʩʷʪʢʝ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ. 

ʇʦʯʝʤʫ ʞʝ ʤʳ ʥʝ ʞʠʚʝʤ ʥʘ ʧʨʠʨʦʜʥʦʡ ʨʝʥʪʝ. 

ʕʪʦʤʫ ʝʩʪʴ ʜʚʝ ʧʨʠʯʠʥʳ: 

- ɻ ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦ-

ʪʦʨʳʡ ʩʜʝʨʞʠʚʘʝʪ ʭʠʱʥʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠʩʯʝʨ-

ʧʳʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʩ ʥʘʥʝʩʝʥʠʝʤ ʫʱʝʨʙʘ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʝ; 

- ʥʫ ʠ ʢʦʥʝʯʥʦ ʵʪʦ ʨʳʥʦʯʥʳʡ ʬʘʢʪʦʨ, ʢʦʛʜʘ 

ʢʦʥʲʶʥʢʪʫʨʘ ʩʧʨʦʩʘ ʠ ʮʝʥ ʥʘ ʨʳʥʢʝ ʜʝʣʘʝʪ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʜʘʞʝ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦʡ. 

ʇʦʵʪʦʤʫ ʚʢʣʘʜ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʚ ɺʈʇ ʥʝ ʚʳʩʦʢ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʫʚʝʣʠʯʠʪʩʷ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʅʘʩʯʝʪ ʧʨʦʙʣʝʤʳ ʥʠʟʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʟʠ-

ʮʠʠ ɹʫʨʷʪʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ï ʵʪʦ ʨʝʘʣʠʠ ʠ 

ʥʘʜʦ ʞʠʪʴ ʚ ʥʠʭ. ɼʘʞʝ ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʩ ʨʘʟʚʠ-

ʪʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ ɹʫʨʷʪʠʷ ʥʠʢʦʛʜʘ ʥʝ ʚʭʦʜʠʣʘ 

ʚ ʯʠʩʣʦ ʣʠʜʠʨʫʶʱʠʭ ʨʝʛʠʦʥʦʚ. ɼʨʫʛʦʝ ʜʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʵʪʦʡ ʧʦ-

ʟʠʮʠʠ, ʚʝʜʴ ʠʤʝʥʥʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʮʠʘʣʴ-

ʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ. 
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ʅʘʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʟʝʣʝʥʦʡ ʵʢʦ-

ʥʦʤʠʢʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʦʨʦʥʥʠʢʠ ʟʝʣʝʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ çʵʢʦʥʦʤʠʢʘ ʚ̫ʣʷʝʪʩʷ ʟʘʚʠ-

ʩʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ ʠ ʷʚʣʷʝʪʩʷ ʝʸ ʯʘʩʪʴʶè. ʄʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʚʩʝ ʨʘʟʫʤʥʳʝ ʣʶʜʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʠʜʝʶ ʫʩʪʦʡʯʠʚʦʛʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʫʤʘ, ʥʦ ʠʤʝʥʥʦ ʢʘʢ 

ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʙʝʟ ʧʝʨʝʢʦʩʦʚ ʚ ʢʘ-

ʢʫ-ʁʣʠʙʦ ʯʘʩʪʴ. ʊʦ ʝʩʪʴ ʥʘʟʨʝʣʦ ʚʨʝʤʷ ʛʦʚʦʨʠʪʴ ʦ 

ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩ ʨʘʚʥʦ-

ʩʪʴʶ ʧʨʠʦʨʠʪʝʪʦʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ 

ʥʘʰʘ ʟʘʜʘʯʘ ʥʝ ʧʨʦʩʪʦ ʚʚʦʜʠʪʴ ʟʘʧʨʝʪʳ ʠ ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘ-

ʚʘʷ ʙʝʟʣʶʜʥʳʝ ʨʝʟʝʨʚʘʮʠʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʵʢʦʥʦʤʠʢʫ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʠ ʵʢʦʣʦʛʦ-ʩʙʝʨʝʛʘʶ-

ʱʝʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʬʝʨʝʥ-

ʮʠʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʢʦʣʦʛʦ-ʩʙʝʨʝʛʘʶʱʘʷ ʩʠʩʪʝʤʘ ʭʦ-

ʟʷʡʩʪʚʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ: ʩʪʨʫʢʪʫʨʳ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. 

ʉʯʠʪʘʷ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ çʟʝʣʝʥʦʡè 

ʵʢʦʥʦʤʠʢʠ ʣʝʞʠʪ ʟʘʚʠʩʠʤʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ ʠ ʷʚʣʷʝʪʩʷ ʝʸ ʯʘʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʘʪʴ ʠʜʝʶ ʫʩʪʦʡʯʠʚʦʛʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʫʤʘ, ʩ 

ʨʘʚʥʦʩʪʴʶ ʧʨʠʦʨʠʪʝʪʦʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ. 

ɺ ʦʩʥʦʚʝ ʜʨʘʡʚʝʨʦʚ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ ʨʝʩ-

ʧʫʙʣʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ 

ʪʫʨʠʟʤ, ʘʢʚʘʵʢʦʥʦʤʠʢʘ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝ-

ʪʠʢʘ, ʦʨʛʘʥʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʝʢʪʦʨʦʚ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

- ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʩʝʟʦʥʘ; 

- ʩʣʦʞʥʦʩʪʠ ʚʭʦʜʷ ʠ ʩʧʨʦʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʨʳʥʢʦʚ ʧʠʪʴʝʚʦʡ ʠ ʣʝʯʝʙʥʦʡ ʚʦʜʳ; 

- ʚʳʩʦʢʘʷ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴ ʠ ʥʠʟʢʠʡ ʂʇɼ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ;  

- ʨʠʩʢʦʚʦʝ ʟʝʤʣʝʜʝʣʠʝ (ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʠ ʧʣʦʜʦʨʦʜʥʦʩʪʴ ʧʦʯʚ), ʚʳʩʦʢʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ, ʧʨʦʙʣʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʣʦʞʥʦʩʪʠ ʚʭʦʜʘ ʥʘ ʨʳʥʦʢ ʦʨʛʘʥʠʯʥʦʡ ʩʝʣʴʭʦʟʧʨʦ-

ʜʫʢʮʠʠ.  

ʇʦʵʪʦʤʫ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʥʮʠʧʦʚ 

çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʢʪʦʨʘʭ. 

ʇʨʠʨʦʜʥʳʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʧʦ-

ʪʝʥʮʠʘʣ, ʵʪʦ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʡ ʨʝʩʫʨʩ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ,  

ʆʩʥʦʚʥʳʤ ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ, ʧʦʜʣʝʞʘ-

ʱʠʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘ ʧʨʠʥʮʠʧʘʭ 

çʟʝʣʝʥʦʡè ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪ, ʵʥʝʨʛʝ-

ʪʠʢʘ ʠ ʪʦʨʛʦʚʣʷ ʨʝʩʧʫʙʣʠʢʠ. ʆʙʷʟʘʪʝʣʴʥʦʝ ʚʥʝʜʨʝ-

ʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣ-

ʣʠʥʛʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʘʠʣʫʯʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʦʨʠʪʝ-

ʪʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʙʳʣʘ ʠ ʙʫʜʝʪ ʩʠʩʪʝʤʦʦʙʨʘ-

ʟʫʶʱʠʤ ʩʝʢʪʦʨʦʤ ʩ ʚʳʩʦʢʠʤ ʚʢʣʘʜʦʤ ʚ ɺʈʇ, ʚʳʩʦ-

ʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʚʳʩʦʢʦʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ. ʇʦʜʜʝʨʞʢʘ ʢʨʫʧʥʦʛʦ 

ʙʠʟʥʝʩʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɹʫʨʷʪʠʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʚʝʨʪʠʢʘʣʴʥʦ-

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ ʦʩʪʘʝʪʩʷ ʧʨʠʦ-

ʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʩʪʨʘʪʝʛʠʠ. 

ɼʝʡʩʪʚʫʶʱʠʡ ʢʨʫʧʥʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʧʦʟ-

ʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʥʦ ʠ ʥʘʨʘʱʠʚʘʪʴ ʠʭ, ʛʝʥʝʨʠʨʫʷ ʚʘʣʦʚʦʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʦʪʭʦʜʳ ʦʪ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʫʝʤʦʡ ʠ ʙʳʩʪʨʦ ʨʝ-

ʘʛʠʨʫʶʱʝʡ ʦʪʨʘʩʣʴʶ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ. ʆʥʘ ʠʤʝʝʪ ʜʣʷ ʵʪʦʛʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʠʭ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʦʩʪʘʪʴʩʷ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʤʠ-

ʨʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʤʳ ʜʦʣʞʥʳ ʦʙʝʩ-

ʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʤʠʨʦʚʦʤ 

ʫʨʦʚʥʝ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʜʘʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʠ ʵʪʦʤ ʜʣʷ ɹʫʨʷʪʠʠ 

ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʝ ʪʦʣʴʢʦ 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ, ʥʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʭʦʜʷ ʩʚʦʠʤʠ ʧʨʦʝʢʪʘʤʠ ʨʘʟ-

ʚʠʪʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ.  

ʅʘʧʨʘʩʥʦ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʠʤʝʶʱʝʡʩʷ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ 

ʜʣʷ ʢʨʦʩʩʧʦʣʷʨʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʄʦʢʩʢʦʡ ɻʕʉ ʜʣʷ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ɹʫʨʷʪʠʠ ʠ ɿʘ-

ʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʚ ʄʦʥʛʦʣʠʶ ʜʣʷ ɹʫʨʷʪʠʷ ʨʝʘʣʴʥʳ ʠ ʪʨʝʙʫʶʪ 

ʪʱʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʠʥʚʝʩʪʦʨʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ 

ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ, ʥʦ ʠ ʥʘʣʠʯʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʝ-

ʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟ-

ʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʝʣʝ ʜʣʷ ʩʥʠ-

ʞʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʠʛʨʘʮʠʠ, ʦʙʝʟʣʶʜʠʚʘʥʠʷ ʠ ʩʦ-

ʢʨʘʱʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʝʩʧʫʙʣʠʢʠ. 

ʅʫ ʠ ʥʘʢʦʥʝʮ, ʪʫʨʠʟʤ. ʊʘʢʞʝ ʥʘʧʨʘʩʥʦ ʥʝʜʦ-

ʦʮʝʥʠʚʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʨʝʩʫʨʩ ɹʫʨʷʪʠʠ, ʦʪʣʠʯʘʶ-

ʱʠʡ ʥʘʰ ʨʝʛʠʦʥ (ʠ ʀʨʢʫʪʩʢʫʶ ʦʙʣʘʩʪʴ) ʦʪ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʕʪʦ ʥʘʣʠʯʠʝ ʦʟʝʨʘ ɹʘʡʢʘʣ. ʉʪʘʪʫʩ 

ʫʯʘʩʪʢʘ ʤʠʨʦʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʣʘʛʘʝʪ ʥʘ 

ʨʝʩʧʫʙʣʠʢʫ ʥʝ ʪʦʣʴʢʦ ʦʙʷʟʘʥʥʦʩʪʠ, ʧʦ ʠ ʧʨʝʬʝʨʝʥ-

ʮʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʪʫʨʠʟʤʘ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʩʫʨʩʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʩ-

ʪʦʨʠʯʝʩʢʦʛʦ, ʵʪʥʦʢʫʣʴʪʫʨʥʦʛʦ, ʨʝʣʠʛʠʦʟʥʦʛʦ ʠ ʜʨʫ-

ʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʫʨʠʟʤʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 

ɹʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʧʦʣʠʪʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ; 
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- ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ 

ʨʘʟʚʠʪʠʠ; 

- ʩʦʯʝʪʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʠ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

- ʨʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ; 

- ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

- ʯʝʩʪʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢʠ. 

ʀʜʝʦʣʦʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠ-

ʢʘʣʴʥʳʭ ʧʨʝʬʝʨʝʥʮʠʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʜʘʝʪ ʫʥʠ-

ʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ: 

- ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ; 

- ʧʨʠʜʘʥʠʝ ʵʢʦʣʦʛʠʠ ʩʪʘʪʫʩʘ ʩʠʩʪʝʤʥʦ-ʦʙʨʘ-

ʟʫʶʱʝʡ ʙʘʟʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠ-
ʪʠʢʠ ʨʝʛʠʦʥʘ; 

- ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʦʚʦʡ ʩʪʨʘʪʝ-

ʛʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ-

ʩʪʠ ʨʝʛʠʦʥʘ (ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ).  

ɻʣʘʚʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ ʩʪʨʘʪʝʛʠʠ ʜʦʩʪʠ-

ʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʥʠʢʘʣʴʥʦʡ ʧʦʣʠʵʪʥʠ-

ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ɹʘʡ-

ʢʘʣ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʭ 

ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʝʤ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʦʞʠʜʘʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟ-

ʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʩʣʝʜʫʶʱʠʭ ʨʠʩʢʦʚ: 

ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ: 

- ʅʘʨʘʩʪʘʥʠʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʛʝʦʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. 

- ʀʟʤʝʥʝʥʠʷ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʧʦ ʢʣʶʯʝ-

ʚʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ. 

- ʀʟʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʦʨʦʚ.  

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ: 

- ʅʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʨʘʪʝʛʠʠ. 

- ʀʟʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʙʠʟ-

ʥʝʩʘ.  

- ʈʝʛʠʦʥʘʣʴʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ. 

- ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʤʠʛʨʘ-

ʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʚ ʧʣʘʥʝ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʤʘʩʩʠʚʘ ʧʨʦʝʢʪʦʚ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ, ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʠ ʜʠʚʝʨʩʠ-

ʬʠʢʘʮʠʠ ʦʪʨʘʩʣʝʚʳʭ ʨʠʩʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ-

ʩʪʠ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩʘ ʠ ʜʦʤʦʭʦ-

ʟʷʡʩʪʚ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʝʡ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ 

ʯʘʩʪʥʳʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʝʛʠʦʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʝʛʦʜʥʷʰʥʠʤ ʠ ʙʫʜʫʱʠʤ 

ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫ-

ʫʤʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʝʢʪʦʚ 

ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʦʩʪʠʛʥʫʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ, ʪ.ʝ. ʚʦʟʨʘʩʪʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʠ ʧʨʦʝʢ-

ʪʦʚ ʩʪʨʘʪʝʛʠʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʵʬʬʝʢʪ ʦʪ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʦʪʨʘʩʣʝʡ ʠ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʧʨʝ-

ʚʳʰʘʝʪ ʩʫʤʤʫ ʵʬʬʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʡ ʚ ʦʪ-

ʜʝʣʴʥʦʩʪʠ (ʘʚʪʦʥʦʤʥʦ). 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʩʜʚʠʛʦʚ ʠ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʨʝ-

ʛʠʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʪʦʯʢʠ ʨʦʩʪʘ ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ.  

ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʪʨʘʪʝʛʠʠ ʦʩʥʦʚʘʥ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ: 

- ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʨʘʪʝʛʠʠ 
ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʥʠ-

ʢʘʣʴʥʦʡ ʧʦʣʠʵʪʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʵʢʦ-

ʩʠʩʪʝʤʳ ʦʟʝʨʘ ɹʘʡʢʘʣ. 

- ɺ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʦʞʝʥ 
ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʢʘʧʠʪʘʣʘ ʨʝʩʧʫʙʣʠʢʠ: 

¶ ɹʦʛʘʪʝʡʰʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʦʩ-
ʥʦʚʝ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʠʷ ʢʘʢ ʪʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʠ 

ʨʝʩʫʨʩʦʟʘʤʝʱʝʥʠʷ ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʧʨʦʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥ-

ʥʦʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝ-

ʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʙʳʯʫ ʥʝ ʚʦʟʦʙʥʦʚ-

ʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʨʝʛʠʦʥ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʵʢʦʥʦʤʠʢʫ ʩ ʨʦʩʪʦʤ ʧʦʪʝʥʮʠ-

ʘʣʘ. 

¶ ʈʘʟʚʠʪʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʩʬʦʨʤʠ-
ʨʦʚʘʚʰʝʛʦʩʷ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʚʘ ʪʨʘʜʠʮʠʡ ʠ ʩʝʤʝʡ-

ʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘʨʦʜʦʚ ɹʫʨʷʪʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʝʩʧʫʙʣʠʢʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʢʦʪʦʨʦʛʦ, ʘ ʪʘʢʞʝ 

ʘʜʘʧʪʘʮʠʷ ʢ ʫʩʣʦʚʠʷʤ ʠʟʤʝʥʝʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 

ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

¶ ɼʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʥʦʛʦʩʝʢʪʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʦʪʦʨʳʡ, ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʥʦʚʘʮʠʠ, ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʵʢʦ-

ʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 
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- ʀʜʝʦʣʦʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦ-

ʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʧʨʝʬʝʨʝʥʮʠʡ ʪʝʨʨʠʪʦʨʠʠ. 

- ɺ ʦʩʥʦʚʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʥʘʨʷʜʫ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʚ 

ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʦʪʝʥʮʠʘ-

ʣʦʤ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʢʘʨʢʘʩʦʤ, ʟʘʣʦʞʝʥʦ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ï ʨʘʟʚʠʪʠʝ ʣʦʢʘʣʴʥʦʡ ʠ ʩʝʨ-

ʚʠʩʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢʘ ʢʣʶʯʝʚʳʭ ʧʨʦʝʢʪʦʚ ï 

çʜʨʘʡʚʝʨʦʚ ʨʦʩʪʘè. 

- ʉʦʯʝʪʘʥʠʝ ʧʨʦʝʢʪʦʚ çʙʳʩʪʨʳʭ ʧʦʙʝʜè ʠ 
ʧʨʦʝʢʪʦʚ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʟʘʜʝʡ-

ʩʪʚʦʚʘʪʴ ʚʩʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʧʫʪʝʤ ʢʦʥ-

ʩʦʣʠʜʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʦʙʱʝʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʚʣʘʩʪʠ. 

- ɺ ʦʩʥʦʚʝ ʩʪʨʘʪʝʛʠʠ ʣʝʞʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʙʘ-
ʣʘʥʩʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʘʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʦʩʪʘ ʚʘʣʦ-

ʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ, ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʜʦʙʥʳʡ ʙʘʣʘʥʩ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʙʠʟʥʝʩʘ, 

ʦʙʱʝʩʪʚʘ ʠ ʚʣʘʩʪʠ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʘ 

ʪʘʢʞʝ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʨʦʩʪʘ ʜʦ-

ʭʦʜʦʚ ʥʘʜ ʠʥʚʝʩʪʠʮʠʷʤʠ ʠ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ 

ʧʦʣʫʯʝʥʠʷ çʢʨʠʪʠʯʝʩʢʦʡè ʤʘʩʩʳ ʠʥʚʝʩʪʠʮʠʡ ʚʝʜʫ-

ʱʝʡ ʢ ʧʨʦʨʳʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʩʥʦʚʘʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ 

ʧʣʘʥʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʚ ʚʠʜʝ ʚʟʘʠʤʦʫʚʷʟʘʥ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʦʝʢʪʦʚ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʵʢʦ-

ʥʦʤʠʢʠ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 

ʦʪʨʘʩʣʝʚʦʤ, ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʠ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʤ ʘʩʧʝʢʪʘʭ, ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʚ ʩʪʨʘʪʝ-

ʛʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʭʦʜʘ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʦʝʢʪʥʳʡ ʧʨʦ-

ʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ,  

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʩʪʨʘʪʝʛʠʠ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʦʩʪʘʚ-

ʣʝʥʥʳʭ ʟʘʜʘʯ. ʀʩʧʦʣʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʦ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠ-

ʪʠʷ ʦʪʨʘʩʣʝʡ ʠ ʢʦʤʧʣʝʢʩʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʉʪʨʘʪʝʛʠʷ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʚ ʧʣʘʥʝ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩ ʧʦʠʩʢʦʤ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝʤ ʨʝʝʩʪʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʘʨʪʥʝʨʦʚ ʧʦ 

ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠ ʟʘʢʣʶʯʝʥʠʝʤ ʩ 

ʥʠʤʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʜʦʛʦʚʦʨʦʚ (ʚʢʣʶʯʘʶʱʠʭ ʦʨ-

ʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʙʠʟʥʝʩʘ) ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʦʪʢʨʳʪʦʩʪʴ ʠ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʴ ʚʦ ʚʢʣʶʯʝʥʠʠ 

ʧʨʦʝʢʪʦʚ, ʢʘʢ ʦʪʨʘʞʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

(ʢʣʶʯʝʚʳʝ ʦʪʨʘʩʣʝʚʳʝ ʧʨʦʝʢʪʳ), ʪʘʢ ʠ ʠʥʠʮʠʘʪʠʚ-

ʥʳʭ ʧʨʦʝʢʪʦʚ ʙʠʟʥʝʩʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝ-

ʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʆʪʙʦʨ ʠ ʚʢʣʶʯʝʥʠʝ 

ʧʨʦʝʢʪʦʚ ʚ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʩʪʨʘʪʝʛʠʠ. 

ʉʠʩʪʝʤʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʯʝʪʦʤ 

ʵʢʩʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ ʦʙʲʝ-

ʤʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ ʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ ʦʪʜʘʯʠ ʦʪ ʠʤʝʶʱʝ-

ʛʦʩʷ ʠ ʙʫʜʫʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ. 

ʇʦʣʠʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʪʭʦʜʘ ʦʪ ʩʪʨʘʪʝʛʠʠ ʦʨʠʝʥ-

ʪʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʳʡ ʧʘʪʝʨʥʘʣʠʟʤ, ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘ-

ʩʪʠ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ, ʚʥʫʪʨʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʬʝʨʪʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʤʝʭʘʥʠʟʤʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝ-

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʠ ʪ.ʜ.).  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ɼʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ʚ 

ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩ-

ʥʦʚʘʥʦ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦ-

ʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʚʢʣʘʜʘ ʦʪ-

ʨʘʩʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʬʝʨʳ ʫʩʣʫʛ, ʘ 

ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ɺʈʇ, ʚʦʟʨʦʞ-

ʜʝʥʠʝ ʨʷʜʘ ʦʪʨʘʩʣʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʨʝʛʠʦʥʘ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ (ʙʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ, ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʠʪʴʝʚʦʡ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ, ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʜ.), ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳ-

ʚʘʶʠɦʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ɹʘʡʢʘʣʴʩʢʦʤ 

ʨʝʛʠʦʥʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʣʦʞʝʥʥʳʝ ʚʟʛʣʷʜʳ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʧʦʣʥʦʩʪʴʶ ʢʘʩʘ-

ʶʪʩʷ ʠ ʫʨʦʚʥʷ ʤʠʢʨʦʵʢʦʥʦʤʠʢʠ ï ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʭ ʨʘʟʚʠʪʠʝ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʭʦʜʦʤ ʢ ʧʝʨʝʜʦʚʳʤ ʮʠʬʨʦʚʳʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʦʚʳʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʫʢʣʘʜʘʤ, ʘʜʜʠʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʩʦʟʜʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʢʦʣʦʛʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ. 

ʉʦʯʝʪʘʥʠʝ ʧʨʦʝʢʪʦʚ çʙʳʩʪʨʳʭ ʧʦʙʝʜè ʠ ʧʨʦʝʢ-

ʪʦʚ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦ-

ʚʘʪʴ ʚʩʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʧʫʪʝʤ ʢʦʥʩʦ-

ʣʠʜʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʦʙʱʝʩʪʚʘ ʙʠʟʥʝʩʘ ʠ ʚʣʘʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʠʥʜʫʩʪʨʠʘ-

ʣʠʟʤʘ ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʢʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʷʯʝʡʢʠ ʧʦʩʪʠʥʜʫ-

ʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ: ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ; ʝʜʠʥʩʪʚʦ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʜʝʥʠʷ; ʜʝʢʦʤ-

ʧʝʥʩʘʮʠʦʥʥʦʩʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʟʘʪʨʘʪ; ʚʳʩʦʢʘʷ ʪʨʫʜʦʟʘʪʨʘʪʥʦʩʪʴ; ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦʩʪʴ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ABSTRACT  
In article, on the basis of the analysis of characteristics of the practical embodiment of the concept of post-

industrialism in a global context some organizational and economic features of an entrepreneurial activity in the 

non-productive sphere as backbone cell of post-industrial economy are established: dependence on a material 

product; unity of demand and supply; lack of compensation for inefficient expenses; high labor input; determi-

nancy of the enterprise environment national macro - and micro economic factors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʠʟʘʮʠʷ, ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʬʝʨʘ, ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. 

Keywords: globalization, post-industrial economy, non-productive sphere, business. 

 

ɺʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʠʩʚʦʝʥʠʠ ʧʨʦ-

ʬʠʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ: ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʨʳʚʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ ʍʍ ʩʪʦʣʝʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʩʤʝ-

ʩʪʠʣʩʷ ʦʪ ʧʨʝʨʦʛʘʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ, ʠʤʝ-

ʶʱʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʚʝʱʝʩʪʚʝʥʥʫʶ ʢʦʤʧʣʝʢʮʠʶ, ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʩʣʫʛ (ʩʝʨʚʠʩʥʦʛʦ ʧʨʦʜʫʢʪʘ). ʇʦʣʘ-

ʛʘʝʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦ-

ʥʦʤʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠʤʝʶʪ ʜʝʪʝʨʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʚʳʙʦʨ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʥʘʟʚʘʥʥʦʤ ʩʝʢʪʦʨʝ, ʷʚʣʷʶʪʩʷ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʛʣʫ-

ʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʚ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʦʩʷʪ ʦʪʜʝʣʴʥʳʡ, ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘ-

ʨʘʢʪʝʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʦʥʦʛʨʘʬʠʡ [1], ʥʘ ʢʦʪʦʨʳʝ ʤʳ ʦʧʠ-

ʨʘʝʤʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʧʝʨʤʘʥʝʥʪʥʦʝ ʥʘʣʠʯʠʝ ʥʝ-

ʨʝʰʝʥʥʳʭ ʨʘʥʝʝ ʯʘʩʪʝʡ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ. ɼʠʥʘ-

ʤʠʯʥʦ ʤʝʥʷʶʱʠʝʩʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ - ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ ʈʦʩʩʠʠ 

ʚ ʮʝʣʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʵʪʦʡ ʩʨʝʜʳ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʟʣʦʞʝʥʠʝ ʚ ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʥʝʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʢʣʶʯʝʚʳʤ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʨʝʩʫʨʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʙʠʟʥʝʩ-ʠʥʬʦʨʤʘʮʠʷ, ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚʳʩʪʫʧʘʶʪ ʥʘʫʯʥʳʝ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʮʝʥʥʦʩʪʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʩʣʫʞʘʪ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ, ʢʚʘʣʠʬʠʢʘʮʠʦʥ-

ʥʳʡ ʫʨʦʚʝʥʴ ʠ ʢʨʝʘʪʠʚʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʟʘʤʳʩʣʳ. 

ʂʨʠʪʝʨʠʝʤ ʧʨʠʯʠʩʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʧʦʩʪʠʥ-

ʜʫʩʪʨʠʘʣʴʥʳʤ ʩʪʨʘʥʘʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʪʫʧʝʥʠ 

ʧʨʦʣʠʬʠʢʘʮʠʠ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ɺɺʇ: ʉʐɸ ï 80%; ʈʦʩʩʠʷ ï 72,6%; ɽʚʨʦʩʦʶʟ ï 

71,3%; ʂʘʥʘʜʘ ï 70%; ɸʚʩʪʨʘʣʠʷ ï 69%; ʗʧʦʥʠʷ ï 

67,7% ʠ ʪ.ʜ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʠʟʤʘ ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʦʥ-

ʪʝʢʩʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʦʩʳʣʢʘʭ: 

1) ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ 
ʚʳʯʣʝʥʝʥʠʶ ʠʟ ʊʇʂ ʦʪʜʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʘʚʪʦ-

ʥʦʤʥʳʡ ʧʨʦʜʫʢʪ (ʘʫʪʩʦʨʩʠʥʛ). ɽʩʣʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʶ ʨʘʥʝʝ ʧʨʠʭʦʜʠʣʦʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʠ ʧʨʦʜʚʠʛʘʪʴ ʨʝʢʣʘʤʥʫʶ ʢʘʤʧʘʥʠʶ, - ɻ ʪʦ ʙʳʣʦ 

ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʘ, - ʪʦ ʩʝʡ-

ʯʘʩ ʨʝʢʣʘʤʥʳʝ ʘʛʝʥʪʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʩʝʢʮʠʝʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ; 

2) ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʘʤʢʠ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʪʨʫʜʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʦʛʠʩʪʠʢʠ: 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʤʝʥʴ-

ʰʝʥʠʶ ʫʜʝʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʩʣʫʞʠʪ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʭʦʞʝʡ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʚ ʧʝʨʠʤʝʪʨʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ çʦʪʚʷʟʢʝè ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʩ-

ʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʩʦʭʨʘ-

ʥʝʥʠʠ ʨʝʟʝʨʚʘ ʧʨʠʙʳʣʠ ʚ ʛʦʣʦʚʥʦʤ ʦʬʠʩʝ, ʩʣʫʞʘ-

ʱʝʛʦ ʢʘʧʠʪʘʣʦʤ ʨʘʟʚʠʪʠʷ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʬʝʨʳ ʚ ʩʪʨʘʥʝ ʝʛʦ ʣʦʢʘʮʠʠ; 

3) ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʚʘʨʘʤʠ ʧʝʨ-
ʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʦʚʨʝʤʝʥʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʪʨʝʙʣʝʥʠʷ: ʥʘʩʳʱʝʥʠʝ ʨʳʥʢʘ ʦʙʲ-

ʝʢʪʘʤʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʘ ʧʨʠʚʦʜʠʪ ʢ ʦʧʝʨʝʞʘʶ-

ʱʝʤʫ ʩʧʨʦʩʫ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʦʚʝʱʝʩʪʚʣʝʥʥʦʡ 

ʬʦʨʤʳ, - ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʦʪ-

ʥʦʰʝʥʠʠ ʟʘʥʷʪʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ; 

4) ʨʘʟʚʠʪʠʝ çʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʥʠʪʝʡè ʚ 
ʛʣʦʙʘʣʠʟʠʨʫʶʱʝʤʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʚʨʘʱʘʝʪ ʠʥ-

ʬʦʨʤʘʮʠʶ ʚ ʤʘʩʩʦʚʳʡ ʪʦʚʘʨ, ʧʦʟʚʦʣʷʝʪ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʪʦʨʛʦʚʣʶ, ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ ʦʪ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪ-

ʥʦʤʫ ʤʝʩʪʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʤʫ 

ʜʝʪʝʨʤʠʥʠʟʤʫ ʥʝ ʪʦʣʴʢʦ ʣʠʤʠʪʠʨʦʚʘʥʦ ʧʨʦʤʳʰ-

ʣʝʥʥʳʤ ʨʳʥʢʦʤ, ʥʦ ʠ ʚ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ; 

5) ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʪʨʫʜʘ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʝʠʟʤʝʥ-

ʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ ʭʘʨʘʢʪʝʨʥʦ 

ʧʝʨʤʘʥʝʥʪʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʝʜʠʥʠʮʫ ʪʨʫʜʘ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ). ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚʦʟʥʠʢʘʝʪ ʜʠʩʧʨʦʧʦʨʮʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘ-

ʥʷʪʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʩʨʝʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʇʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʨʝʘʣʠʟʦʚʘʣʘʩʴ, 

ʢʘʢ ʠ ʙʳʣʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʩʢʘʟʘʥʦ ʝʝ ʩʦʟʜʘʪʝ-

ʣʝʤ, ʧʨʦʬʝʩʩʦʨʦʤ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɼʵʥʠʝʣʦʤ ɹʝʣʣʦʤ (ʢʦʥʝʮ XX ʚʝʢʘ): ʦʙʱʝʩʪʚʦ ʵʧʦʭʠ 

ʪʦʪʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʨʦʜʠʣʦ ʠ ʧʨʠʫʤʥʦʞʠʣʦ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʩʝʢʪʦʨ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ 

ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʩʪʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʩʝʨ-

ʚʠʩʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʚ ʦʩʥʦʚʘʥʠʝ ʯʝʛʦ ʧʦʣʦʞʝʥ ʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʧʦʪʦʢ, ʫʚʝʣʠʯʝ-

ʥʠʝ ʩʫʙʲʝʢʪʦʚ ʤʘʣʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʨʘʥ-

ʞʠʨʦʚʘʥʠʝ ʥʘʣʠʯʝʩʪʚʫʶʱʠʭ ʤʦʥʦʪʠʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝ-

ʨʠʷʤ (ʙʠʟʥʝʩ-ʨʝʢʠʥʛ) ï ʦʙʦʩʪʨʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʳ, ʚʚʠʜʫ ʫʩʠʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ ʠ ʧʨʦʛʨʝʩ-

ʩʠʨʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʠ-

ʩʪʝʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ ʩʠʥʪʝʟʠʨʫʝʤʦʡ ʤʦʜʝʣʠ. 

ʂʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ ʷʯʝʡʢʘ ʧʦʩʪʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʬʝʨʘ ʚ 
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ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʙʣʘʜʘʝʪ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

1) ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʩʪʳʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘ-
ʨʦʚ ʠ ʫʩʣʫʛ: ʙʘʟʠʩʦʤ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʘ ʚʳ-

ʩʪʫʧʘʝʪ ʠʤʫʱʝʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʠʛʨʘʝʪ ʨʦʣʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ), ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʥʘ ʦʩʦʙʦʡ ʩʫʙʲʝʢʪʠʚʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʪʦʠ-

ʤʦʩʪʠ ʪʨʫʜʘ; 

2) ʧʦʜʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʩʷʟʘʝʤʦʩʪʠ ʫʩʣʫʛʠ: ʢʣʶʯʝʚʦʝ ʟʥʘ-

ʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʘ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʢʘʢ ʩʦʟʜʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʝʨʚʠʩʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʝ ʪʨʝʙʫʶʱʝʛʦ ʭʨʘʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; 

3) ʦʙʲʝʢʪ ʩʧʨʦʩʘ ʥʝʦʪʜʝʣʠʤ ʦʪ ʠʩʪʦʯʥʠʢʘ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʷ-

ʟʘʥ ʢ ʧʨʦʮʝʩʩʫ ʧʦʪʨʝʙʣʝʥʠʷ ʠ "ʩʦʚʧʘʜʘʝʪ ʚʦ ʚʨʝ-

ʤʝʥʥʦʡ ʪʦʯʢʝ. ʋʢʘʟʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʨʦʞʜʘʝʪ 

ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ: ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ, 

ʧʨʝʚʨʘʱʘʝʪ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ"[2, ʩ.59], ʦʙʫʩʣʘʚʣʠʚʘʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ ʥʘ ʟʘʧʨʦʩʘʭ ʧʦʪʨʝʙʠʪʝʣʷ; ʩʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʟʥʘʯʠʤʳʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ ʨʘʙʦʪʳ ʜʦ ʪʦʛʦ, 

ʢʘʢ ʦʥʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

4) ɼʝʢʦʤʧʝʥʩʘʮʠʦʥʥʦʩʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʟʘ-
ʪʨʘʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʜʝʣʠʷ, ʩʝʨ-

ʚʠʩʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʧʦʜʣʝʞʠʪ ʭʨʘʥʝʥʠʶ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʣʷʮʠʷ ʥʝʵʬʬʝʢ-

ʪʠʚʥʳʭ ʟʘʪʨʘʪ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ ʬʠʥʘʥʩʦʚʦʤ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʪ ʧʨʦʜʘʞʠ ʨʘʟʦʚʦʛʦ ʩʝʨʚʠʩʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʠʪʦʛʦʚʳʡ (ʛʦʜʦʚʦʡ) ʬʠʥʘʥʩʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

5) ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠ-
ʟʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ (ʦʩʥʦʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʨʝ-

ʩʫʨʩ ï ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ); 

6) ʚʳʩʦʢʘʷ ʪʨʫʜʦʟʘʪʨʘʪʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 
ʨʘʙʦʪʝ ʚ ʩʝʨʚʠʩʥʦʡ ʟʦʥʝ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʚʣʠʷ-

ʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʷʱʘ-

ʷʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʜʠʚʝʨʛʝʥʮʠʝʡ 

ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʚ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʮʝʣʠ; 

7) ʬʣʫʢʪʫʘʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ - ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ʥʘ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʬʝʨʫ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝ ʟʘʥʷʪʳʭ ʨʘʥʝʝ ʢʦʥʢʫ-

ʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴ-

ʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʥʘʜ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʥʝ ʦʟʥʘʯʘʝʪ ʘʙʩʦʣʶʪʥʦʛʦ ʩʥʠ-

ʞʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʚʳʧʫʩʢʘ, ʘ ʣʠʰʴ ʪʦʣʴʢʦ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʜʠʩʛʘʨʤʦʥʠʯʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʚʝʣʠʯʠʥʳ 

ʦʙʦʨʦʪʘ (ʦʪʩʪʘʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ ʚ ʦʚʝʱʝʩʪʚʣʝʥʥʳʝ ʠʟʜʝʣʠʷ ʦʪ ʧʨʦ-

ʮʝʩʩʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʶʱʠʭ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʫʜʦʙʩʪʚʘ, ʠʤʝʶʱʠʭ ʘʙʩʪʨʘʢʪʥʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ). ʅʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʬʝʨʘ ʚʢʣʶʯʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʨʘʥʝʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʰʠʨ-

ʥʳʝ ʪʦʨʛʦʚʳʝ, ʢʦʤʤʫʥʘʣʴʥʳʝ, ʙʳʪʦʚʳʝ, ʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ, ʩʝʨʚʠʩʥʳʝ ʧʦʟʠʮʠʠ; ʩʣʝ-

ʜʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʣʶʙʦʝ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʦʟʠʜʘʝʤʦʝ ʠ 

ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʦʮʠʫʤʝ, ʝʩʪʴ ʩʦʩʪʘʚʥʦʝ ʟʚʝʥʦ ʬʫʥ-

ʜʘʤʝʥʪʘ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʧʧʘʨʘʪ, ʧʦʨʷʜʦʢ ʬʠʥʘʥ-

ʩʦʚʦʛʦ ʠ ʧʨʘʚʦʚʦʛʦ ʩʥʘʙʞʝʥʠʷ; ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʢʫʣʴʪʫʨʘ, ʧʨʦʛʨʘʤʤʥʳʝ ʧʦʠʩ-

ʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʚʪʦʨʩʢʠʝ ʧʘʪʝʥʪʥʳʝ ʣʠʮʝʥʟʠʠ ʠ 

ʧʨ.). 

ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʫʩʤʦʪʨʝʪʴ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʦʯʥʦʤ 

çʧʣʘʮʜʘʨʤʝè ʚʚʠʜʫ ʩʤʝʱʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʩ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʥʝʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʬʝʨʳ: ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʧʦʨʦʞ-

ʜʘʝʪ ʢʦʥʲʶʥʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ.  

ʄʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳ ʠʤʝʥʥʦ ʜʣʷ ʥʝʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʪʦ ʥʘʧʨʷʤʫʶ 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʤʘʢʩʠʤʠʟʘʮʠʶ ʚ ʥʝʤʘʪʝʨʠʘʣʴʥʦʤ 

çʤʠʨʝè, ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʩʪʠʥʜʫ-

ʩʪʨʠʘʣʴʥʳʤʠ ʚʝʷʥʠʷʤʠ ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠ-

ʪʠʷ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʥʝʤʘʪʝʨʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʵʢʦ-

ʥʦʤʠʢʦʡ, ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ), ʭʘʨʘʢʪʝʨʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʝʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦ-

ʚʘʥʠʷ ʢʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʷʯʝʡʢʠ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ, ʜʝʪʝʨʤʠʥʠʨʫʶʪ ʠʟ-

ʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʳʥʦʯʥʦʤ çʧʣʘʮʜʘʨʤʝè ʚʚʠʜʫ ʩʤʝʱʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʦ-

ʨʦʥʫ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʅʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʬʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦ-

ʙʘʣʠʟʘʮʠʠ [ʊʝʢʩʪ]: ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ / [ʅʠ-

ʢʦʣʴʩʢʠʡ ʄ. ɺ. ʠ ʜʨ.]; ʧʦʜ ʨʝʜ. ɻ. ɺ. ʂʦʟʣʦʚʦʡ; ʄ-

ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ɻʦʩ. ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰ. ʧʨʦʬ. ʦʙ-

ʨʘʟʦʚʘʥʠʷ "ʊʘʤʙʦʚʩʢʠʡ ʛʦʩ. ʫʥ-ʪ ʠʤ. ɻ. ʈ. ɼʝʨʞʘ-

ʚʠʥʘ". - ʊʘʤʙʦʚ: ɹʠʟʥʝʩ-ʅʘʫʢʘ-ʆʙʱʝʩʪʚʦ, 2011. - 

284 ʩ.: ʠʣ.; 21 ʩʤ.; ISBN 978-5-4343-0027-8 

2. ʄʘʯʘʣʢʠʥ ʉ.ɽ. ɻʦʩʪʠʥʠʯʥʳʡ ʙʠʟʥʝʩ ʢʘʢ ʦʙʲ-

ʝʢʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ// ɾʫʨʥʘʣ 

çʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ", 

ˉ 3 (037), 2012.  
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ʂ ɺʆʇʈʆʉʋ ʆ ʉʆɼɽʈɾɸʅʀʀ ʋʇʈɸɺʃɽʅʏɽʉʂʆɻʆ ʄɽʍɸʅʀɿʄɸ ʅʀɺɽʃʀʈʆɺɸʅʀʗ 

ʍʆɿʗʁʉʊɺɽʅʅʓʍ ʈʀʉʂʆɺ ɻʆʉʊʀʅʀʏʅʆɻʆ ɹʀɿʅɽʉɸ 

 

ʊʘʨʘʩʦʚʘ ʆ.ʖ., 

ʧʨʦʬʝʩʩʦʨ,  

ʊʘʤʙʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ  

ʄʠʯʫʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ,  

ʈʦʩʩʠʷ  

ʇʦʪʦʢʠʥʘ ʉ.ɸ. 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʦʣʠʪʠʯʝʩʢʦʡ  

ʵʢʦʥʦʤʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʈ. ɼʝʨʞʘʚʠʥʘ, 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ, ʥʘ ʦʩʥʦʚʝ ʫʪʦʯʥʝʥʠʷ ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʝʜʣʦʞʝʥʳ ʘʚʪʦʨʩʢʠʝ ʜʝʬʠʥʠʮʠʠ "ʤʝʭʘ-

ʥʠʟʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ" ʠ "ʤʝʭʘʥʠʟʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ", 

ʨʘʩʢʨʳʚʘʶʱʠʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. ʆʙʦʩʥʦʚʘʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ, ʧʨʠʥʮʠʧʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʢʦʤʧʣʝʢʩʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʥʜʫʩʪʨʠʠ ʨʘʟʤʝʱʝʥʠʷ. 

ABSTRACT  
In the article, on the basis of specification of the categorial device, author's definitions "the mechanism of 

leveling of risks" and the "mechanism of leveling of economic risks of hotel business" disclosing their content are 

offered. The purpose, tasks, the principles, tools, potentially possible to operation, risk management in a complex 

of regulation of risks of commercial objects of the industry of placement are proved and characterized. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩʢ, ʫʧʨʘʚʣʝʥʠʝ, ʦʪʝʣʴ, ʙʠʟʥʝʩ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʧʦʩʪ-

ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʬʝʨʘ, ʙʠʟʥʝʩ. 

Keywords: risk, management, hotel, business, administrative mechanism, globalization, post-industrial econ-

omy, non-productive sphere, business. 

 

ʗʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ, ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʦʝ ʩʧʝʮʠʬʠʢʦʡ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʠ 

ʬʣʫʢʪʫʘʮʠʷʤʠ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ, ʥʝʩʸʪ ʚ ʩʝʙʝ ʧʝʨʤʘʥʝʥʪ-

ʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʝʚʝʥʪʠʚʥʦ-

ʩʪʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʭ ʩʥʠʞʝʥʠʝ: ʣʶʙʘʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʝʠʟʙʝʞʥʦ ʙʝʨʸʪ 

ʥʘ ʩʝʙʷ ʨʠʩʢʠ ʚ ʭʦʜʝ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʙʠʟʥʝʩʘ. 

ʇʨʠ ʵʪʦʤ, ʚ ʩʦʩʪʘʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʩʫʙʲʝʢ-

ʪʦʚ ʙʠʟʥʝʩʘ ʚʭʦʜʷʪ, ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʝʱʸ ʠ ʟʘʝʤʥʳʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʩʣʫʯʘʝ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩ-

ʢʦʚʦʛʦ ʩʦʙʳʪʠʷ - ʫʙʳʪʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ ʥʘ 

ʪʨʝʪʴʠʭ ʣʠʮ (ʢʦʥʪʨʘʛʝʥʪʦʚ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʬ-

ʬʝʢʪʫ çʜʦʤʠʥʦè, ʚʳʨʘʞʘʶʱʝʤʫʩʷ ʚ ʩʥʠʞʝʥʠʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʦʪ-

ʨʘʩʣʠ ʚ ʮʝʣʦʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʙʦʪʳ, 

ʨʘʩʢʨʳʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʨʠʩʢʠ ʛʦʩʪʠ-

ʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡ-

ʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʧʨʠʤʝʨ, 

ɹʘʩʢʘʢʦʚʘ ɸ.ɸ., ɾʠʜʢʦʚʦʡ ɸ.ʇ., ʄʘʯʘʣʢʠʥʘ ʉ.ɽ. ʠ 

ʜʨ., ʥʦ ʦʥʠ ʥʦʩʷʪ ʝʜʠʥʠʯʥʳʡ ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢ-

ʪʝʨ, ʦʩʪʘʚʘʷʩʴ ʟʘ ʨʘʤʢʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʎʝʣʴ ʥʘʰʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʦʩʥʦʚʘʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʙʝʩʧʝʯʠʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʠ ʦʙʱʫʶ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦ-

ʙʣʝʤʝ. 

ʉʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʟʣʦʞʠʪʴ ʚ ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʫʟʢʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʟʫ-

ʯʝʥʠʷ (ʬʦʨʤʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ), ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʨʠʩʢʠ ʜʘʥʥʦʛʦ ʨʦʜʘ ʙʠʟʥʝʩʘ; 

2) ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʳʭ 
ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʘʥʝʥʪʥʳʭ ʚʠʜʦʚ ʨʠʩʢʘ 

ʚ ʛʨʘʥʠʮʘʭ ʠʟʙʨʘʥʥʦʡ çʦʪʨʘʩʣʝʚʦʡ ʚʝʪʚʠè; 

3) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝ-
ʮʠʬʠʯʝʩʢʠʤ ʦʪʨʘʩʣʝʚʳʤ ʨʠʩʢʘʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ 

ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʨʠʥʷʪʴ ʤʝʨʳ 
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ʧʦ ʠʭ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʠʣʠ ʧʦʠʩʢʘ ʠʩʪʦʯʥʠʢʘ ʚʦʟʤʝ-

ʱʝʥʠʷ ʚʝʨʦʷʪʥʳʭ ʫʙʳʪʢʦʚ; ʘ ʪʘʢʞʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 

ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʦ-

ʭʦʜʥʦʩʪʠ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʭʘ-

ʥʠʟʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʦʡ ʧʫ-

ʪʝʡ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ); 

4) ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʤʝʨ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ (ʠʣʠ) ʩʥʠ-

ʞʘʶʱʠʭ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʳʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʨʠʩʢʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʇʨʝʜʰʝʩʪʚʫʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (ʢʘʢ ʦʙʰʠʨʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʧʝʨʤʘʥʝʥʪʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʬʝʨʳ ʚ ʨʘʤʢʘʭ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʵʢʦ-

ʥʦʤʠʢʠ) ʠ ʘʥʘʣʠʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ 

ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʭʦ-

ʟʨʠʩʢʦʚ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ ʩʧʝʮʠʬʠʢʝ ʦʙʲʝʢʪʦʚ ʠʥʜʫ-

ʩʪʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʷʚʠʣʠʩʴ ʤʘʪʝʨʠʘʣʠʟʘʮʠʝʡ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʠʩʧʦʣ-

ʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʨʠʩʢʦʨʝʛʫʣʷʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ - ʚʳʷʚʣʝʥʠʝ ʬʫʥʜʘ-

ʤʝʥʪʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ) ʤʝ-

ʭʘʥʠʟʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩ-

ʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʠʝ: ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ʛʦʩʪʠʥʠʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʰʥʠʭ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ, 

ʯʪʦ ʫʙʝʞʜʘʝʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʠʤʝʥʥʦ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ (ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪ ʩʠʩʪʝʤʥʦ-ʤʝʭʘʥʠʩʪʠʯʝ-

ʩʢʠʡ ʬʦʢʫʩ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

ɺ ʜʘʥʥʦʤ ʨʘʢʫʨʩʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʪʦʯʥʠʪʴ ʢʘ-

ʪʝʛʦʨʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʠʟʳʩʢʘʥʠʡ 

ï ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʦʜ ʪʝʨʤʠʥʘʤʠ çʤʝʭʘʥʠʟʤ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚè ʠ çʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʤʝʭʘ-

ʥʠʟʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷè, ʩʩʳʣʘʷʩʴ ʥʘ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʡ ʥʘʫʯʥʦ-ʜʝʬʠʥʠʪʠʚʥʳʡ ʦʙʦʨʦʪ. 

ʇʦʥʷʪʠʝ çʥʠʚʝʣʠʨʦʚʘʥʠʝè ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʨʘʚ-

ʥʠʚʘʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ (ʪʦ ʝʩʪʴ ʚ ʧʨʝʜʠ-

ʢʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʫʨʦʯʠʚʘʷ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʢ ʩʧʝʮʠʬʠʢʝ ʨʳʥʦʯ-

ʥʦʡ ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʝʛʦ ʢʘʢ ʫʨʘʚʥʠʚʘ-

ʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ/ʤʠʥʠʤʠʟʘʮʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʠʩʢʦʚ ʥʘ ʢʦʥʪʨʘʩʪʝ ʙʠʬʫʨʢʘʮʠʡ ʘʪʤʦʩʬʝʨʳ/ʩʠʪʫʘ-

ʮʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ). 

çʄʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘè ʚ ʥʘʫʯʥʦʤ ʧʦʥʠ-

ʤʘʥʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʩʦʚʝʨʰʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʤʘʥʠʧʫʣʷʪʠʚʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʧʦʜʚʠʞʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ/ʩʦʧʨʷʞʝʥ-

ʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, çʤʝʭʘʥʠʟʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʨʠʩʢʦʚè ʤʦʞʝʪ ʙʳʪʴ ʜʝʬʠʥʠʨʦʚʘʥ ʢʘʢ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʨ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʭ ʫʨʘʚʥʠʚʘʥʠʶ, ʫʥʠʯʪʦʞʝʥʠʶ/ʤʠʥʠʤʠʟʘ-

ʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʥʘ ʢʦʥʪʨʘʩʪʝ ʙʠʬʫʨʢʘ-

ʮʠʡ ʘʪʤʦʩʬʝʨʳ/ʩʠʪʫʘʮʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʅʘ ʙʘʟʠʩʝ ʩʦʦʪʥʝʩʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʪʨʘʢʪʦ-

ʚʦʢ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ çʤʝʭʘʥʠʟʤ ʥʠ-

ʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ 

ʙʠʟʥʝʩʘè ʩʚʦʜʠʪʩʷ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʤʝʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʨʘʚʥʠʚʘʥʠʶ, ʫʥʠʯʪʦʞʝ-

ʥʠʶ/ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʩʥʠʞʝʥʠʷ 

ʧʨʠʙʳʣʠ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ʢʦʤʤʝʨʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʦʪʩʫʪʩʪʚʠʝʤ 

ʠʣʠ ʥʝʧʦʣʥʦʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʜʝʪʝʨ-

ʤʠʥʘʥʪʦʚ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʢʦʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʦʙʦʩʥʦʚʘ-

ʥʠʝʤ ʧʨʦʮʝʩʩ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩ-

ʢʦʚ (ʦʛʨʘʥʠʯʝʥʥʦ ʩʝʢʪʦʨʦʤ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʚ ʪʦʤ ʯʠʩʣʝ) ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʘʢʠʭ 

ʵʣʝʤʝʥʪʘʭ, ʢʘʢ ʩʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩ-

ʢʘʤʠ: 

- ʩʪʨʘʪʝʛʠʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯ-

ʥʦʛʦ ʙʠʟʥʝʩʘ - ʵʪʦ ʚʳʨʘʙʦʪʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʦʩʦ-

ʙʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʫʥʠʯʪʦʞʝ-

ʥʠʶ/ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʪʝʨʴ ʜʦʭʦʜʦʚ ʦʪ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʣʛʦʩʨʦʯ-

ʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ʉʦ-

ʚʦʢʫʧʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʚʦʜ ʧʨʘʚʠʣ ʠ 

ʨʘʤʢʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʥʷʪʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʅʠʚʝʣʠ-

ʨʦʚʦʯʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʠʩʢʦʚ, ʢʦʥʲʶʛʠʨʦʚʘʥʥʘʷ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ, ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥ-

ʮʠʧʘ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʝʜʚʠʞʠ-

ʤʦʛʦ ʦʙʲʝʢʪʘ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ: ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʧʨʠʙʳʣʴʥʦʩʪʴʶ ʦʪ ʟʘʩʝʣʝʥʠʷ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ ʠ 

ʫʨʦʚʥʝʤ ʧʨʠʥʠʤʘʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʪʝʧʝʥʝʡ ʬʠ-

ʥʘʥʩʦʚʳʭ ʫʛʨʦʟ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʪʨʝʤʣʝʥʠʝʤ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʛʦʣʦʚʥʦʡ ʤʠʩʩʠʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ (ʩʪʘʙʠʣʴʥʦʤʫ ʧʨʝʚʳʰʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ ʧʦʩʝʱʘʝʤʦʩʪʠ ʩ ʮʝʣʴʶ ʥʝ 

ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʠ ʧʦ ʦʪʨʘʩʣʠ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚ ʮʝʣʦʤ. 

ʊʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʪʨʘʠʚʘ-

ʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʙʦʪʘʥʥʳʤ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʤ ʚʝʢʪʦʨʦʤ.  

ʄʳ ʨʘʟʜʝʣʷʝʤ ʪʦʯʢʫ ʟʨʝʥʠʷ ɸ.ɸ. ɹʘʩʢʘʢʦʚʘ ʠ 

ɸ.ʇ. ɾʠʜʢʦʚʦʡ, ʯʪʦ "ʪʘʢʪʠʢʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʠʩ-

ʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ - ʵʪʦ ʯʝʪʢʠʝ ʤʝʪʦʜʳ ʠ 

ʧʨʠʝʤʳ, ʥʘʤʝʯʝʥʥʳʝ ʣʠʤʠʪʠʨʦʚʘʥʦ ʢʦʥʢʨʝʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ɿʥʘʯʠʤʦʩʪʴ ʪʘʢʪʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʠʟ ʚʩʝʭ ʨʝʰʝ-

ʥʠʡ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʩʪʨʘʪʝʛʠʠ, ʥʘʠʙʦʣʝʝ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʢ ʩʠʪʫ-

ʘʮʠʠ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ (ʢʘʢ ʜʦʣʛʦ-, ʪʘʢ ʠ ʩʨʝʜʥʝ- ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ) ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʩʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ 

ʧʨʝʜʚʠʜʝʥʠʷ, ʦʮʝʥʢʠ, ʨʘʟʨʝʰʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʩʪʝ-

ʧʝʥʠ ʨʠʩʢʘ" [1, ʩ. 59]; ʛʜʝ ʠʤʝʶʪʩʷ ʚʚʠʜʫ ʩʨʝʜʩʪʚʘ 

ʦʙʨʘʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢ-

ʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ï 

ʘʚʪʘʨʢʠʯʥʦʝ ʙʣʦʢʠʨʦʚʘʥʠʝ, ʯʘʩʪʠʯʥʘʷ ʟʘʱʠʪʘ. 
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ʉʦʦʙʨʘʟʥʦ, çʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʤʝʭʘʥʠʟʤʘ ʥʠ-

ʚʝʣʠʨʦʚʘʥʠʷè ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙ-

ʣʘʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ) ʨʘʮʠʦʥʘʣʴʥʦ ʩʯʠʪʘʪʴ 

ʥʘʙʦʨ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʪʥʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʨʳʥʦʢ, 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʘʙʩʦʣʶʪʥʳʡ/ʯʘʩʪʠʯʥʳʡ ʙʣʦʢ ʢ ʚʦʩ-

ʧʨʠʷʪʠʶ ʨʠʩʢʘ ʙʠʟʥʝʩ-ʩʫʙʲʝʢʪʘʤʠ (ʩʥʠʞʘʶʱʠʡ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʴ ʠ ʪʷʞʝʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ). 

ɼʣʷ ʦʪʨʘʞʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʯʝʨʪ ʤʝʭʘʥʠʟʤʘ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʠʤʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʢʪʦʨʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʦʪʯʘʩʪʠ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʘʢʪʠʢʠ) ʩʣʝʜʫʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʮʝʣʴ, ʟʘʜʘʯʠ, ʧʨʠʥʮʠʧʳ, ʬʫʥʢʮʠʠ, ʵʪʘʧʳ ʨʝʘʣʠʟʘ-

ʮʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʚ ʢʦʤʧʣʝʢʩʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʢʦʤ-

ʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʥʜʫʩʪʨʠʠ ʨʘʟʤʝʱʝʥʠʷ. 

ɻʝʥʝʨʘʣʴʥʦʡ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʥʠ-

ʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʛʦ ʥʘ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʩʬʝʨʝ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʛʦʩʪʠʥʠʮʳ (ʥʝʣʠʢʚʠʜʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʙʘ-

ʟʠʩ ʙʠʟʥʝʩ-ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʧʨʠʝʤʘ ʛʦʩʪʝʡ) ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʥʘʣʠʯʝʩʪʚʫʶʱʠʡ ʚ ʩʝʛ-

ʤʝʥʪʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʩʪʠʥʠʯʥʦʛʦ 

ʩʧʝʢʪʨʘ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠʣʠ ʚʥʝʰʥʠʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ) 

ʬʘʢʪʦʨʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʨʳ-

ʥʦʯʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʨʘʟʤʝʱʝʥʠʷ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʥʠʚʝʣʠʨʦ-

ʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʮʝʣʴʶ, ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ 

ʧʫʥʢʪʘʤ: 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘ-

ʥʠʷ "ʦʪʨʘʩʣʝʚʦʡ ʚʝʪʚʠ" (ʛʦʩʪʠʥʠʯʥʦʛʦ ʜʝʣʘ) ʠ ʧʦ-

ʛʨʘʥʠʯʥʳʭ ʦʪʨʘʩʣʝʡ (ʪʫʨʠʥʜʫʩʪʨʠʠ ʢʘʢ ʧʦʩʪʘʚʣʷʶ-

ʱʝʡ ʪʦʯʢʠ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʧʦʜʩʠʩʪʝʤ ï ʛʘʟʦ-, ʚʦʜʦ-, 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʠ ʪ.ʜ.); 

- ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘ-

ʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʠʤʤʘʥʝʥʪʥʳʭ ʛʨʫʧʧ ʨʠʩʢʦʚ ʜʣʷ 

ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʚʳʷʚʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ (ʠʥʩʪʨʫʤʝʥʪʦʚ) ʚ ʫʧʨʘʚʣʝʥʠʠ (ʥʠʚʝʣʠʨʦʚʘʥʠʠ) 

ʨʠʩʢʘʤʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʫʨʩʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʦʧʪʠʤʘʣʴ-

ʥʦʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠ ʩʠʩʪʝ-

ʤʘʪʠʟʘʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʩʦ-

ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʦʙʨʘʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʘʜʘʧʪʘʮʠʷ ʚʥʝʦʪʨʘʩʣʝʚʦʛʦ/ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠ 

ʜʨʫʛʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʝ ʥʘʤʝʨʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʠʩʢʘʤʠ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ); 

- ʤʠʥʠʤʠʟʘʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦ (ʚ 

ʨʘʟʨʝʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʵʢʟʦʛʝʥʥʳʤ ʧʝʨʝ-

ʤʝʥʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ); 

- ʧʦʚʳʰʝʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ, ʩʫʙʩʠʜʠʘʨʥʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʢʣʠʝʥʪʘʤʠ, ʢʦʥʪʨʘʛʝʥʪʘʤʠ, 

ʠʥʚʝʩʪʦʨʘʤʠ, ʢʨʝʜʠʪʦʨʘʤʠ ʠ ʧʨʦʯʠʤʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ (ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʠʯʠʥʝʥʠʷ ʢʦʩʚʝʥʥʦʛʦ ʨʠʩʢʘ ʨʝʮʠʧʠʝʥ-

ʪʘʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ); 

- ʧʦʚʳʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʠ ʘʙʩʦʣʶʪʥʦ ʠ ʚʳʩʦʢʦ ʣʠʢʚʠʜʥʳʤ ʨʠʩʢʦ-

ʚʳʤ ʢʘʧʠʪʘʣʦʤ (ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʘʩʪʫʧ-

ʣʝʥʠʷ/ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʤ ʨʠʩʢʘʤ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʯʠʩʪʳʭ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʢʦʤʤʝʨ-

ʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʚʦ ʚʨʝʤʝʥʠ). 

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʩʦʦʪʥʦʩʷʱʠʭʩʷ 

ʩ ʥʝʶ ʟʘʜʘʯ, ʚʳʪʝʢʘʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥ-

ʮʠʧʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʛʦʩʪʠ-

ʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʚʦ ʚʟʘʠʤʦʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʩʠ-

ʩʪʝʤʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ (ʧʦʜʪʝʢʩʪ ʤʝʭʘʥʠʟʤʘ): 

- ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʟ-

ʤʝʥʝʥʠʝʤ ʨʳʥʢʘ, ʜʝʨʞʘʪʴ ʠʩʪʦʯʥʠʢʠ ʨʠʩʢʘ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ (ʢʦʥʩʪʘʥʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ); 

- ʩʣʝʜʠʪʴ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ, ʦʧʨʝʜʝʣʷʪʴ ʥʦʚʳʝ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʦʥʳ ʠ (ʠʣʠ) ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩ-

ʢʦʩʦʜʝʨʞʘʥʠʝʤ; 

- ʧʣʘʥʠʨʦʚʘʪʴ ʨʠʩʢʦʚʝʨʦʷʪʠʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʜʫʤʘʪʴ ʦʙ ʦʙʲʝʢʪʠʚʥʦʡ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʦʩʣʝʜʩʪʚʠʡ 

ʨʠʩʢʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʠʟʤʝʨʷʪʴ ʫʨʦʚʝʥʴ ʧʨʠʥʠʤʘʝ-

ʤʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢ ʚʦʩʧʨʠʷʪʠʶ ʨʠʩʢʦʚʳʭ ʧʦ-

ʪʝʨʴ; 

- ʥʝ ʨʠʩʢʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ, ʝʩʣʠ ʝʩʪʴ ʪʘʢʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ;ʩʦʦʪʥʦʩʠʪʴ ʤʘʩʰʪʘʙ ʨʠʩʢʘ ʩ ʤʘʩʰʪʘʙʦʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʙʳʣʠ; ʪʘʢʞʝ ʥʝ ʜʦʧʫʩʢʘʪʴ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʦʧʘʩʥʦʩʪʠ, ʜʘʞʝ ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ 

ʩʚʝʨʭʧʨʠʙʳʣʠ; 

- ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʟʝʨʚʳ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʚʦʧʣʦʱʝʥʠʷ ʨʠʩʢʦʚʳʭ ʧʨʦʝʢʪʥʳʭ ʥʘʨʘ-

ʙʦʪʦʢ ʚ ʙʠʟʥʝʩʝ ʥʘ ʧʨʘʢʪʠʢʝ (ʥʘʣʠʯʠʝ ʣʠʢʚʠʜʥʳʭ 

ʘʢʪʠʚʦʚ); 

- ʩʦʢʨʘʱʘʪʴ ʫʙʳʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʝʘʣʠʟʦʚʘʥ-

ʥʦʛʦ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ, ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ ʩʨʝʜʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʢʣʘʜʳʚʘʷ 

ʯʘʩʪʴ ʩʪʦʠʤʦʩʪʠ ʨʠʩʢʘ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

(ʨʘʟʤʝʱʘʝʤʳʭ ʢʣʠʝʥʪʦʚ), ʧʨʠʤʝʥʷʷ ʠʥʳʝ ʩʧʦʩʦʙʳ 

(ʚʝʢʪʦʨ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʯʝʨʪʝ ʠʥʜʫʩʪʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʩʦʙ-

ʩʪʚʝʥʥʦ ʬʫʥʢʮʠʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʢʘʢ ʨʝ-

ʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʪʘʙʠʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠ-

ʨʫʶʱʝʡ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ, ʷʚʣʷʶʱʝʡʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʜʦʤʠʥʘʥʪʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʩʪʠʥʜʫ-

ʩʪʨʠʘʣʠʟʤʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʥʫʪʨʠʦʨʛʘʥʠʟʫʝ-

ʤʦʛʦ ʵʢʦʥʦʤʠʢʦ-ʨʳʥʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ɺ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʦʤ ʢʣʶʯʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠʜʘʥʠʝ ʩʠʩʪʝʤʥʦʩʪʠ (ʤʝʭʘ-

ʥʠʩʪʠʯʥʦʩʪʠ) ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʘʟʠʬʠʢʘʮʠʠ ʫʧʨʘʚ-

ʣʝʥʠʷ (ʥʠʚʝʣʠʨʦʚʘʥʠʷ) ʨʠʩʢʘʤʠ ʥʘ ʥʝʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ (ʛʦʩʪʠʥʠʯʥʦʝ ʜʝʣʦ) ʧʦʟʚʦʣʠʪ ʧʦ-

ʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʚʥʝʩʪʠ 

ʢʦʥʥʦʪʘʮʠʦʥʥʫʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʚ "ʤʝʭʘʥʠʩʪʠʯʝ-

ʩʢʠʡ ʦʙʨʘʟ" ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʝʛʦ ʤʘʪʝʨʠʶ ʚ ʧʨʘʢ-

ʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʩ ʧʦʟʠʮʠʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ. ʋʢʘʟʘʥ-

ʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʘ ʧʦʩʪʨʦʝʥʠʷ 

ʠʤʝʥʥʦ ʤʝʭʘʥʠʟʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ. 
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ɸʅʆʊɸʎɯʗ 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʦʩʥʦʚʥʠʤ ʝʪʘʧʘʤ ʩʪʘʥʦʚʣʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʟʘʩʘʜʘʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʤʝʥʪʫ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠ-

ʜʽʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʤʽʩʪʽ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʫ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ, ̫ ʢ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʥʝʨʫʭʦʤʽʩʪʴ. 

ABSTRACT 

The article is devoted consideration the basic stages of becoming of developerskoy activity and organization-

ally economic to principles of functioning of developmentu at the market of the real estate. Separate attention is 

spared research and analysis of activity of developerskikh companies at the market of the real estate in town Ivano-

Frankivsk, and also suggestions are offered in relation to the improvement of introduction of developerskoy activ-

ity, as an effective method of investing in the real estate. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʚʝʣʦʧʤʝʥʪ, ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ, ʜʝʚʝʣʦʧʝʨʩʴʢʠʡ ʧʨʦʝʢʪ, ʽʥʚʝʩʪʠʮʽʾ. 

Keywords: development, real estate market, development project, investment.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʝʚʝʣʦʧʤʝʥʪ ʩʴʦʛʦʜʥʽ 

ï ʮʝ ʧʨʦʮʝʩ ʦʙôʻʢʪʠʚʥʦ ʦʙʫʤʦʚʣʝʥʠʡ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʨʝʘʣʽʷʤʠ ʽ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ 

ʋʢʨʘʾʥʠ. ʆʪʦʞ, ʧʦʷʚʘ ʪʘ ʨʦʟʚʠʪʦʢ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ 

ʙʽʟʥʝʩʫ ï ʮʝ ʧʨʦʷʚ ʧʦʩʣʽʜʦʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 

ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʩʘʜ 

ʜʽʷʣʴʥʦʩʪʽ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ ʥʝʨʫ-

ʭʦʤʦʩʪʽ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦʶ 

ʪʝʤʦʶ. ɿʘʧʦʨʫʢʦʶ ʨʦʟʚʠʪʢʫ ʪʘʢʦʛʦ ʨʠʥʢʫ ʚ ʢʨʘʾʥʽ ʻ 

ʧʦʧʠʪ ʥʘ ʷʢʽʩʥʽ ʦʙ'ʻʢʪʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʜʣʷ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʚʝʜʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʜʣʷ 

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʘ ʫʟʛʦʜʞʝʥʘ ʨʦʙʦʪʘ ʢʦʤʘʥʜʠ 

ʬʘʭʽʚʮʽʚ. ʎʠʤ ʽ ʟʫʤʦʚʣʝʥʘ ʧʦʷʚʘ ʥʦʚʠʭ ʫʯʘʩʥʠʢʽʚ 

ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʩʧʦʞʠʚʯʦʾ ʚʘʨʪʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦ-

ʤʦʩʪʽ. ʊʘʢʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʻ ʜʝʚʝʣʦʧʝʨʩʴʢʽ ʢʦʤ-

ʧʘʥʽʾ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʫʩʢʣʘʜʥʷʶʪʴʩʷ ʟʘ ʚʽʜ-

ʩʫʪʥʦʩʪʽ ʮʠʚʽʣʽʟʦʚʘʥʦʛʦ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ, ʘ ʟʦ-

ʢʨʝʤʘ, ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʦʾ - ʨʠʥʢʫ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ 

ʧʦʩʣʫʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʦ ʚʘʞʣʠʚʽʩʪʶ ʧʦʟʠʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʽʰʠʪʠ ʥʠʟʢʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ. 
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ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʘ-

ʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦ-

ʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʜʝʚʝʣʦʧʝʨ-

ʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʚʥʝʩʣʠ ʚʽʪ-
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ɸ.ɸ. ʇʝʨʝʩʘʜʘ, ʘ ʪʘʢʦʞ ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ, ʱʦ ʚʠʢʦ-

ʥʫʶʪʴ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ: ɸ.ʆ. ɹʘʢʫʣʽʥʘ, ɸ.ʃ. ʂʝʢʩʽʥʦʚ, 

ʅ.ɻ. ʆʣʴʜʝʨʦʛʛʝ, ʈ. ʇʝʡʟʝʨ, ɺ.ɯ. ʈʝʩʽʥ, ɺ.ɸ. ʉʠʜʦ-

ʨʦʚ, ɭ.ɯ. ʊʘʨʘʩʝʚʠʯ, ɺ.ɯ. ʐʘʧʽʨʦ, ɸ. ʌʨʝʡ ʪʘ ɼʞ. 

ʌʨʠʜʤʘʥ.  

ʈʘʟʦʤ ʟ ʪʠʤ ʤʘʣʦʜʦʩʣʽʜʞʝʥʦʶ ʣʠʰʘʻʪʴʩʷ ʧʨʦ-

ʙʣʝʤʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʧʨʘʚʦʚʦʤʫ ʪʘ ʨʠʥʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢ ʬʦʨʤʠ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʚ ʩʬʝʨʽ ʥʝʨʫʭʦ-

ʤʦʩʪʽ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʪʽ ʻ ʚʠʦʢʨʝʤʣʝʥʥʷ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʘʩʘʜʠ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʤʝʥʪʫ ʚ ʤʽʩʪʽ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ, ʱʦ ʻ ʜʦʩʠʪʴ ʥʦʚʦʶ ʩʬʝʨʦʶ ʜʽʷʣʴʥʦʩʪʽ 

ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ɿʘʛʘʣʴʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ 

ʚʝʜʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʤʘʣʦʚʠʚʯʝʥʽ ʪʘ 

ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʴʦʛʦʜʥʽʰʥʽʭ ʨʝʘʣʽʡ. ʑʝ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʚʯʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʝʨʠʪʦʨʽʡ. ʅʝʦʙ-

ʭʽʜʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʟʫʤʦʚʠʣʠ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʩʪʘʪʪʽ ʪʘ ʾʾ ʪʝʦʨʝʪʠʯʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʟʥʘ-

ʯʫʱʽʩʪʴ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 
ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʪʨʘʢʪʫʚʘʥʴ ʚʽʪʯʠʟ-

ʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪ-

ʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʜʝʬʽʥʽʮʽʡ çʜʝʚʝʣʦʧʤʝʥʪʫ ʥʝʨʫʭʦ-

ʤʦʩʪʽè ʪʘ ʾʭʥʴʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʜʦʟʚʦ-

ʣʠʣʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʩʣʽʜ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʦʥʷʪʪʷ "ʜʝʚʝʣʦʧʤʝʥʪ" ʥʘʡ-

ʯʘʩʪʽʰʝ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʽʥʚʝʩʪʠʮʽʡʥʦ-ʙʫʜʽʚʝʣʴʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴ-

ʥʠʭ, ʽʥʞʝʥʝʨʥʠʭ, ʟʝʤʣʷʥʠʭ ʪʘ ʽʥʰʠʭ ʨʦʙʽʪ ʥʘ ʧʦ-

ʚʝʨʭʥʽ, ʥʘʜ ʘʙʦ ʧʽʜ ʟʝʤʣʝʶ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʥʷ ʽʥ-

ʰʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʤʽʥ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʫʜʽʚʝʣʴ ʘʙʦ 

ʜʽʣʷʥʦʢ ʟʝʤʣʽ. ʎʝ ʽ ʥʝ ʜʠʚʥʦ, ʘʜʞʝ ʜʝʚʝʣʦʧʝʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʩʘʤ ʪʝʨʤʽʥ çʜʝʚʝ-

ʣʦʧʤʝʥʪè ʻ ʽ ʜʦʩʽ ʟʘʢʦʥʦʜʘʚʯʦ ʥʝ ʚʠʟʥʘʯʝʥʠʤ, ʘ ʛʦʩ-

ʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ï ʥʝ ʣʽʮʝʥʟʦʚʘʥʘ, ʚ ʩʠʣʫ ʯʦʛʦ 

ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚ ʩʴʦʛʦʜʥʽʰʥʽʭ 

ʫʤʦʚʘʭ ʜʘʪʠ ʪʦʯʥʝ ʘʙʦ ʯʽʪʢʝ ʧʨʘʚʦʚʝ ʚʠʟʥʘʯʝʥʥʷ. 

ɼʦʚʦʜʠʪʴʩʷ ʚʠʟʥʘʪʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʮʝ ʧʦ-

ʥʷʪʪʷ ʥʦʩʠʪʴ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʝʢʦʥʦʤʽʯʥʠʡ ʭʘʨʘʢ-

ʪʝʨ, ʪʦʤʫ ʽ ʜʝʬʽʥʽʮʽʾ ʡʦʛʦ ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ.[1] 

ʊʦʤʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʝʚʝ-

ʣʦʧʤʝʥʪʫ, ʷʢ ʦʩʦʙʣʠʚʦʾ ʬʦʨʤʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ, ʱʦ ʚʠʩʪʫʧʘʻ ʦʜ-

ʥʽʻʶ ʟ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, 

ʘʜʞʝ ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʥʝʨʫʭʦʤʦʩʪʽ ʻ ʾʭ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʪʘ ʜʦʭʽʜʥʽʩʪʴ. ʇʝʨʝʜ 

ʽʥʚʝʩʪʦʨʘʤʠ ʧʦʩʪʘʣʘ ʥʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʱʦʜʦ ʤʘʢ-

ʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʯʘʩʥʦʛʦ ʚʠʢʦ-

ʥʘʥʥʷ ʜʦʛʦʚʽʨʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʩʪʦʩʦʚʥʦ ʙʫʜʽʚ-

ʥʠʮʪʚʘ ʧʨʦʝʢʪʫ, ʚʯʘʩʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʢʨʝʜʠʪʽʚ ʪʘ 

cʧʣʘʪʘ ʚʽʜʩʦʪʢʽʚ; ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʦʬʦʨʤʣʝʥʥʷ 

ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʘʡʢʨʘʱʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʝʨʞʘʚʥʠʤ ʥʦʨ-

ʤʘʤ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʧʨʠʷʪʠ ʨʦʟʚôʷʟʘʥʥʶ ʮʠʭ 

ʧʨʦʙʣʝʤ ʧʦʢʣʠʢʘʥʘ ʜʝʚʝʣʦʧʝʨʩʴʢʘ ʢʦʤʧʘʥʽʷ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʤʘʣʦʜʦʩʣʽʜʞʝʥʦʶ ʣʠʰʘʻʪʴʩʷ ʧʨʦ-

ʙʣʝʤʘ ʨʦʟʚʠʪʢʫ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ 

ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʚ ʩʬʝʨʽ 

ʥʝʨʫʭʦʤʦʩʪʽ. ʊʘʢ, ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦ-

ʟʚʠʪʢʫ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦ-

ʤʦʩʪʽ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʦʥʠ ʚʠ-

ʥʠʢʣʠ ʟ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ, ʘ ʟ ʯʘʩʦʤ ʾʭ ʧʦʩʣʫʛʠ 

ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʫʚʘʣʠʩʴ ʪʘ ʨʦʟʰʠʨʶʚʘʣʠʩʴ, ʘ ʪʘʢʦʞ 

ʱʦ ʨʦʟʚʠʪʦʢ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʷʤʦ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʬʘʟʠ ʘʢʪʠʚʥʦʩʪʽ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʗʢʱʦ 

ʨʠʥʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʜʽʾ ʟʨʦʩʪʘʥʥʷ, ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʪʘ ʘʩʦʨʪʠʤʝʥʪ ʧʦʩʣʫʛ ʜʝʚʝʣʦʧʝʨʽʚ ʪʘʢʦʞ ʟʨʦʩʪʘʻ. 

ʉʝʨʝʜ ʤʽʩʪ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʤʽʩʪʦ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ ʚʠʟʥʘʥʝ ʪʘʢʠʤ, ʱʦ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ʊʘʢʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʚʜʘʣʠʤ 

ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʧʦʟʠʪʠʚʥʠʤʠ ʧʨʠ-

ʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ ï 

ʥʘʡʢʨʘʱʦʶ ʩʝʨʝʜ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ ʋʢʨʘʾʥʠ. ɼʠ-

ʥʘʤʽʢʘ ʧʨʠʨʦʩʪʫ ʥʘʩʝʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʮʝʟʜʘʪ-

ʥʠʭ ʦʩʽʙ ʩʧʨʦʚʦʢʫʚʘʣʘ ʨʦʟʚʠʪʦʢ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴ-

ʦʛʦ ʙʽʟʥʝʩʫ, ʨʦʟʰʠʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʞʠʪʣʦʚʦʾ ʪʘ ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ ʟʘʜʦʚʽʣʴʥʠʪʠ ʧʦʧʠʪ ʥʘ ʥʝʨʫʭʦʤʽʩʪʴ ʚ ʤʽʩʪʽ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ ʜʽʻ ʙʽʣʴʰ ʥʽʞ 30 ʢʦʤʧʘʥʽʡ-ʟʘʙʫ-

ʜʦʚʥʠʢʽʚ ʪʘ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʪʘʢʦʞ ʻ 

ʨʝʢʦʨʜʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʦʙ-

ʣʘʩʥʦʤʫ ʮʝʥʪʨʽ.  

ʇʝʨʰ ʟʘ ʚʩʝ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʛʦʣʦʚʥʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʜʝʚʝʣʦʧʤʝʥʪʫ  ̒ʜʝʚʝʣʦʧʝʨʩʴʢʽ 

ʢʦʤʧʘʥʽʾ, ʷʢʽ ʚ ʢʣʘʩʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʠʩʪʫʧʘʶʪʴ 

ʛʦʣʦʚʥʠʤʠ ʟʘʤʦʚʥʠʢʘʤʠ ʪʘ ʟʘʙʫʜʦʚʥʠʢʘʤʠ. ʊʘʢ 

ʚʦʥʠ ʩʝʙʝ ʧʦʟʠʮʽʦʥʫʶʪʴ ʷʢ ʜʝʚʝʣʦʧʝʨʠ, ʘʣʝ ʯʘʩʪʦ 

ʚʠʢʦʥʫʶʪʴ ʪʽʣʴʢʠ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ, ʪʦʤʫ ʱʦ ʥʝ 

ʟʘʜʽʷʥʽ ʚ ʧʦʚʥʦʤʫ ʮʠʢʣʽ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ, 

ʘʜʞʝ ʷʢ ʧʨʘʚʠʣʦ, ʦʙʠʨʘʶʪʴ ʩʦʙʽ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ 

ʬʫʥʢʮʽʡ ʜʝʚʝʣʦʧʤʝʥʪʫ.[2] 

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩ-

ʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ ʚ ʤʽʩʪʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ 

ʻ ʧʦʷʚʘ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦ-

ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʚʽʜʦʤʦʾ ʷʢ çʜʝʚʝʣʦʧʤʝʥʪ 

ʥʝʨʫʭʦʤʦʩʪʽè. ɼʝʚʝʣʦʧʝʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤʽʩʪʽ ʻ 

ʢʣʶʯʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʘʜʞʝ ʙʫʜʽʚʥʠʮʪʚʦ ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʦʙʣʘʩʪʽ, ʷʢʘ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʩʧʨʠʷʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʟʘ-

ʙʝʟʧʝʯʫʻ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʷʢʽʩʥʦʶ ʥʝʨʫʭʦʤʽʩʪʶ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠ-

ʥʘʤʽʢʘ ʟʨʦʩʪʘʥʥʷ ʱʦʜʦ ʚʚʝʜʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ 

ʧʨʦʝʢʪʽʚ ʟ ʞʠʪʣʦʚʦʾ ʪʘ ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ, 

ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ ʪʘ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ. ɿʚʠʯʘʡʥʦ, ʙʽʣʴʰʽʩʪʴ ʤʽʩʮʝʚʠʭ ʜʝʚʝʣʦʧʝʨ-

ʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʧʨʘʮʶʶʪʴ ʚ ʪʘʢ ʟʚʘʥʦʤʫ ʥʝ ʯʠʩʪʦʤʫ 

ʚʠʛʣʷʜʽ, ʘʜʞʝ ʚʝʜʫʪʴ ʙʫʜʽʚʥʠʮʪʚʦ ʦʙ'ʻʢʪʘ ʥʝʨʫʭʦ-
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ʤʦʩʪʽ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʦʪ-

ʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʪʘʢ ʩʘʤʦ ʥʘ ʥʘʰ ʨʠʥʦʢ ʥʝʨʫʭʦ-

ʤʦʩʪʽ ʟʘʭʦʜʷʪʴ ʢʦʤʧʘʥʽʾ ʟ ʽʥʦʟʝʤʥʠʤʠ ʽʥʚʝʩʪʠʮʽʷʤʠ, 

ʱʦ ʩʪʚʦʨʠʪʴ ʢʦʥʢʫʨʝʥʪʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʚʩʝ ʟʥʘʯ-

ʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʝ ʜʦʙʨʦʶ ʨʝʧʫʪʘʮʽʻʶ ʤʽʩʪʘ, 

ʙʽʣʴʰ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʩʧʨʠʡʥʷʪʪʷ ʨʠʟʠʢʽʚ ʫ 

ɿʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʠʪʫʘʮʽʻʶ ʫ 

ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʯʘʩʪʠʥʘʭ ʢʨʘʾʥʠ, ʪʘʢʦʞ ʮʴʦʤʫ 

ʩʧʨʠʷʻ ʣʦʷʣʴʥʘ ʜʦʟʚʽʣʴʥʘ ʩʠʩʪʝʤʘ ʱʦʜʦ ʙʫʜʽʚ-

ʥʠʮʪʚʘ, ʥʠʟʴʢʽ ʩʪʘʚʢʠ ʻʜʠʥʦʛʦ ʧʦʜʘʪʢʫ.[3] 

ʗʢʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʜʝʚʝʣʦ-

ʧʝʨʽʚ ʚ ʤʽʩʪʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ, ʪʦ ʚʦʥʠ ʟʘʜʽʷʥʽ ʫ 

ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʘʭ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ, ʪʘ ʤʦʞʥʘ ʩʢʘ-

ʟʘʪʠ, ʱʦ ʟʥʘʯʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʫ 

ʦʬʩ̔ʥʽʡ, ʪʦʨʛʦʚʝʣʴʥʽʡ ʪʘ ʪʦʨʛʦʚʝʣʴʥʦ-ʨʦʟʚʘʞʘʣʴʥʽʡ 

ʥʝʨʫʭʦʤʦʩʪʽ. ʇʦʷʩʥʠʪʠ ʪʘʢʝ ʷʚʠʱʝ ʤʦʞʥʘ ʪʠʤ, ʱʦ 

ʧʦ-ʧʝʨʰʝ, ʥʘ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʦʧʪʦʚʦ-ʨʦʟʜʨʽʙʥʦʾ 

ʪʦʨʛʽʚʣʽ ʧʨʠʡʰʣʠ ʽʥʦʟʝʤʥʽ ʽʥʚʝʩʪʦʨʠ ï ʢʨʫʧʥʽ 

ʨʽʪʝʡʣʝʨʩʴʢʽ ʤʝʨʝʞʽ, ʪʘʢʽ ʷʢ Metro ʉash&ʉarry, 

Auchan, ʽ ʥʘʰʝ ʤʽʩʪʦ ʩʪʘʣʦ ʥʝ ʚʠʢʣʶʯʝʥʥʷʤ. ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʪʦ ʪʘʢʠʡ ʧʦʧʠʪ ʽ ʪʘʢʘ 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦ-

ʝʢʪʽʚ ʫ ʜʘʥʽʡ ʩʬʝʨʽ ʟʫʤʦʚʠʣʘ ʪʠʤ, ʱʦ ʥʝ ʣʠʰʝ ʽʥʦ-

ʟʝʤʥʽ ʘʣʝ ʡ ʫʢʨʘʾʥʩʴʢʽ ʨʽʪʝʡʣʦʨʠ ʧʨʘʛʥʫʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦ ʚʩʽʤ ʨʝʛʽʦʥʘʤ ʢʨʘʾʥʠ, ʟʦ-

ʢʨʝʤʘ ʽ ʚ ʤʽʩʪʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ.[4]  

ʋ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʟʘ ʦʮʽʥʢʘʤʠ 

ʝʢʩʧʝʨʪʽʚ ʨʠʥʢʫ, ʨʦʟʰʠʨʠʪʴʩʷ ʽ ʩʝʛʤʝʥʪ ʛʦʪʝʣʴʥʦʾ 

ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ. ʆʪʦʞ, ʨʦʟʚʠʪʦʢ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ 

ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʫ ʚʠʢʦʥʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ 

ʪʘ ʦʩʚʦʻʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʙʫʜʽʚʥʠʮʪʚʦ, ʷʢ ʦʩʥʦʚ-

ʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʶ ʜʽʷʣʴ-

ʥʽʩʪʴ. ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʚ ʟʘʛʘʣʴʥʽʡ ʜʠʥʘʤʽʮʽ ʽʥʜʝʢʩʫ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʟʘ ʚʩʽʤʘ ʚʠʜʘʤʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʚʠʜʥʦ ʱʦ ʚʦʥʠ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʶʪʴ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʩʪʘʥʦʚʣʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʘ. ɸ 

ʪʘʢʦʞ, ʪʝ ʱʦ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʘ ʩʝʨʝʜ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ ʧʦʩʽʣʘ 4 ʤʽʩʮʝ, ʘ ʟʘ ʦʙʩʷʛʦʤ ʚʠʢʦʥʘʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ -12 ʤʽʩʮʝ, ʪʘʢʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʝ-

ʞʝʪʴʩʷ ʽ ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ.[5] 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʝʚʝʣʦʧʝʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʚ 

ʤʽʩʪʽ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʜʝ-

ʚʝʣʦʧʝʨʩʴʢʠʭ ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʙʫʜʫʪʴ 

ʧʨʘʛʥʫʪʠ ʨʦʟʚʠʚʘʪʠʩʴ ʽ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʥʘʧʨʷʤʠ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʽʟʥʽ ʩʝʛʤʝʥʪʠ ʨʠʥʢʫ. ʊʦʙʪʦ, ʷʢʱʦ 

ʨʘʥʽʰʝ ʢʦʤʧʘʥʽʷ ʤʦʛʣʘ ʩʧʝʮʽʘʣʽʟʫʚʘʪʠʩʷ ʥʘ ʙʫʜʽʚ-

ʥʠʮʪʚʽ ʪʽʣʴʢʠ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʦ ʩʴʦʛʦʜʥʽ 

ʚʦʥʘ ʚʞʝ ʧʨʘʛʥʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʘʭ ʟʘʙʫʜʦʚʠ 

ʪʦʨʛʽʚʝʣʴʥʠʭ, ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʦʬʽʩʥʠʭ ʧʘʨʢʽʚ ʪʦʱʦ, ʭʦʯʘ ʦʜʥʦʟʥʘʯʥʦʛʦ ʢʘʨʜʠ-

ʥʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ ʫ ʽʥʰʠʡ ʩʝʛʤʝʥʪ ʱʝ ʥʝ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʩʝʛʤʝʥʪʽ 

ʣʦʛʽʩʪʠʢʠ ʪʘ ʩʢʣʘʜʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʧʨʦʮʝʩ ʜʝʚʝ-

ʣʦʧʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʥʽʰʝʶ, ʭʦʯʘ ʚ 

ʟʘʭʽʜʥʠʭ ʢʨʘʾʥʘʭ ʻ ʜʦʩʠʪʴ ʧʨʠʙʫʪʢʦʚʠʤ.  

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʽʩʪʦ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ ʚʦʣʦʜʽʻ ʟʥʘʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʩʬʝʨʠ, ʘ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ï ʱʦ ʻ ʝʢʦ-

ʥʦʤʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ ʷʢ ʜʣʷ ʞʠʪʪʷ, ʪʘʢ ʽ ʜʣʷ ʢʦ-

ʤʝʨʮʽʡʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʝʚʝʣʦʧʝʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʦʜʥʘ ʟ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ ʽ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦ-

ʛʘʤ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ. ʆʜʥʘʢ 

ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʚʝʣʦʧʤʝʥʪ ʚ ʋʢʨʘʾʥʽ ʱʝ 

ʥʝ ʜʫʞʝ ʨʦʟʚʠʥʝʥʠʡ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʷʢ ʤʽʥʽʤʫʤ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ. ɸʣʝ ʪʠʤ ʥʝ 

ʤʝʥʰ, ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʩʝ ʙʽʣʴʰʝ ʩʪʚʦʨʶʻʪʴʩʷ 

ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʝʚʝʣʦʧʤʝʥʪʫ, ʷʢ ʥʘʧʨʠʢʣʘʜ 

ʙʘʞʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ʨʦʟʚʠʚʘʪʠʩʴ ʪʘ ʚʝ-

ʩʪʠ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʪʘ 

ʧʨʘʮʶʚʘʪʠ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚ-

ʥʠʮʪʚʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ.  

ɺʽʜ ʝʬʝʢʪʠʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʘ-

ʩʘʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦ-

ʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʰʦʛʦ ʤʽʩʪʘ, ʪʘʢ ʽ ʥʘ 

ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ. ɸʜʞʝ ʽʥʚʝʩʪʠʮʽʾ ʚ ʥʝʨʫ-

ʭʦʤʽʩʪʴ ʚʝʜʫʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚ ʮʽʣʦʤʫ 

ʨʷʜʽ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ: ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʚʠʪʢʫ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ, ʨʦʟʰʠʨʝʥʥʷ ʡʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʙʝʟʧʝ-

ʯʫʶʯʠ ʧʨʠʨʽʩʪ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʽ ʟʘʡʥʷʪʽʩʪʴ ʥʘʩʝ-

ʣʝʥʥʷ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʢʨʘ-

ʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ. 

ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ-

ʪʨʠʤʫʚʘʪʠʩʴ ʚʘʞʣʠʚʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ:  

- ʧʦʜʦʣʘʥʥʷ ʙʶʨʦʢʨʘʪʠʯʥʠʭ ʧʝʨʝʰʢʦʜ ʪʘ ʟʘ-
ʢʦʥʦʜʘʚʯʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʜʝʚʝʣʦʧʝʨʽʚ. 

ɹʝʟʫʤʦʚʥʦ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-

ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʯʽʪʢʠʤʠ ʚʠʤʦ-

ʛʘʤʠ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ ʨʦʟʰʠʨʶʚʘʪʠ 

ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʚ ʥʘʣʝʞʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʧʦʣʽ;  

- ʩʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʠʭ ʫʤʦʚ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ 
ʜʝʚʝʣʦʧʝʨʘ ʪʘ ʟʘʣʫʯʝʥʥʷ ʡʦʛʦ ʜʦ ʧʨʦʝʢʪʫ, ʷʢ ʧʨʦ-

ʬʝʩʽʡʥʦʛʦ ʫʯʘʩʥʠʢʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʙʽʟʥʝʩʫ, ʷʢʠʡ ʚʦ-

ʣʦʜʽʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʽ ʜʦʩʚʽʜʦʤ, ʱʦ ʜʦʧʦ-

ʤʦʞʝ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʜʝʚʝʣʦʧʝʨʩʴʢʠʡ ʧʨʦʝʢʪ 

ʪʘ ʟʤʦʞʝ ʟʽʛʨʘʪʠ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʟʥʷʚʰʠ ʟ ʽʥʚʝʩʪʦʨʘ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʘ-

ʚʜʘʥʴ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʩʽ ʨʠʟʠʢʠ; 

- ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʜʝʚʝʣʦʧʝʨʽʚ, ʰʣʷ-
ʭʦʤ ʥʘʜʘʥʥʷ ʛʦʪʦʚʠʭ ʧʘʢʝʪʽʚ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʩʪʦʩʫ-

ʶʪʴʩʷ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʮʝʜʫʨʦʶ ʚʠʢʫʧʫ ʟʝ-

ʤʝʣʴ ʽ ʧʨʘʚʠʣʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙ'ʻʢʪʘ. ʎʝ ʧʦʣʝʛ-

ʰʠʪʴ ʜʝʚʝʣʦʧʝʨʘʤ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʛʦʜʞʝʥʴ ʽ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʦʙ-

ʩʷʛ ʟʘʪʨʘʪ ʽ ʯʘʩʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʝʢʪʫ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʽʚ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ 

ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʥʝʨʫʭʦʤʦʩʪʽ; 

- ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʜʝʚʝʣʦ-
ʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʥʝʨʫʭʦʤʦʩʪʽ, ʱʦ ʜʦʧʦ-

ʤʦʞʫʪʴ ʚʽʜʤʝʞʫʚʘʪʠ ʜʝʚʝʣʦʧʝʨʩʴʢʽ ʢʦʤʧʘʥʽʾ ʚʽʜ 

ʩʫʤʽʞʥʠʭ ʘʙʦ ʬʦʨʤʘʣʴʥʦ ʩʭʦʞʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʧʨʦʮʝʩʘʭ ʜʝʚʝʣʦʧʤʝʥʪʫ ʥʝʨʫʭʦ-

ʤʦʩʪʽ; 

- ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʝ-
ʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʡʦʛʦ 

ʷʢʽʩʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʥʝʨʫʭʦ-

ʤʦʩʪʽ. ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ, ʘʢʮʝʥʪ ʙʫʜʝ 

ʧʦʩʪʫʧʦʚʦ ʟʤʽʱʫʚʘʪʠʩʷ ʚ ʙʽʢ ʷʢʦʩʪʽ, ʘ ʥʝ ʢʽʣʴʢʦʩʪʽ 
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ʧʨʦʝʢʪʽʚ, ʚʽʜʙʫʜʝʪʴʩʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʨʠʥʢʫ, ʪʦʙʪʦ 

ʩʬʦʨʤʫʻʪʴʩʷ ʨʷʜ ʛʨʘʚʮʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʜʦʤʽʥʫʚʘʪʠ ʥʘ 

ʨʠʥʢʫ, ʘ ʽʥʰʽ ʞ ʡʦʛʦ ʫʯʘʩʥʠʢʠ ʙʫʜʫʪʴ ʰʫʢʘʪʠ ʩʚʦʾ 

ʥʽʰʽ ʽ ʧʦʟʠʮʽʦʥʫʚʘʪʠʩʷ, ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʤʧʘʥʽʾ.  

ð ʨʦʟʨʦʙʢʘ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʱʦ ʨʝʛʣʘʤʝʥ-
ʪʫʻ ʧʦʨʷʜʦʢ ʟʘʣʫʯʝʥʥʷ ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʜʝʚʝʣʦʧʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠ-

ʩʪʝʤʫ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʘʨʽʘʥʪʠ ʧʨʠʚʘʪʥʦ ʜʝʨʞʘʚʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

ð ʬʽʥʘʥʩʦʚʘ ʜʦʧʦʤʦʛʘ ʫ ʨʝʘʣʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦ 
ʚʘʞʣʠʚʠʭ ʧʨʦʝʢʪʽʚ (ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʠ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ, ʟʘʣʫʯʝʥʥʷ 

ʜʝʚʝʣʦʧʝʨʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʥʦ ʚʘʞʣʠʚʠʭ ʪʝʨʠ-

ʪʦʨʽʡ, ʨʝʛʽʦʥʽʚ ʪʦʱʦ)  

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʚʘʞʝʣʽʚ, ʷʢʽ 

ʩʪʚʦʨʶʚʘʣʠ ʙ ʫʤʦʚʠ ʥʝ çʟʘʦʧʦʜʘʪʢʦʚʫʚʘʥʥʷè, ʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʥʝʨʫʭʦ-

ʤʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠ-

ʚʦʩʪʽ, ʟʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʩʪʘʚʢʘʤʠ. 

ʊʘʢʦʞ ʚʜʘʣʘ ʨʝʘʣʽʟʘʮʽʷ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦ-

ʝʢʪʽʚ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ 

ʚʨʘʭʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʨʠʥʢʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢ-

ʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʩʽʤʘ ʬʘʟʘʤʠ ʧʨʦʝʢʪʫ, ʷʢʽ ʨʝ-

ʘʣʽʟʫʶʪʴʩʷ ʜʝʚʝʣʦʧʝʨʦʤ ʯʝʨʝʟ ʜʽʻʚʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚ-

ʣʽʥʥʷ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʶ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʝʢʪʫ, ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪʥʦʩʪʽ 

ʢʦʰʪʽʚ ʪʘ ʯʘʩʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʝʢʪʫ. 

ɸ ʱʦʜʦ ʚʧʣʠʚʫ ʜʝʚʝʣʦʧʤʝʥʪʫ ʥʘ ʩʪʨʘʪʝʛʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʤʽʩʪʘ, ʪʦ ʚʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʚʝʩʪʠʮʽʾ 

ʚ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ʚʝʜʫʪʴ ʜʦ ʷʢʽʩʥʦʾ ʟʤʽʥʠ ʥʝ 

ʪʽʣʴʢʠ ʩʘʤʠʭ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ, ʘʣʝ ʽ ʾʭ ʦʪʦ-

ʯʝʥʥʷ, ʪʦʙʪʦ ʨʦʟʰʠʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʥʢʦʚʦʾ 

ʚʘʨʪʦʩʪʽ ʽ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʟʨʦʩʪʘʥʥʷʤ ʧʦʜʘʪʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʥʘʜ-

ʭʦʜʞʝʥʴ ʜʦ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ 

ʧʦʣʽʧʰʝʥʥʷʤ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʤʽʩʪʘ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ (ʧʦʷʚʘ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʨʦʟʚʠʪʦʢ 

ʦʙ'ʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʙʣʘʛʦʫʩʪʨʽʡ ʪʝ-

ʨʠʪʦʨʽʾ ʪʦʱʦ).[6] 

ʆʪʦʞ ʧʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ, ʱʦ 

ʜʝʚʝʣʦʧʤʝʥʪ, ʷʢ ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝ-

ʩʪʠʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ ʫ ʩʬʝʨʽ ʥʝʨʫʭʦʤʦʩʪʽ ʧʦʚʠʥʥʘ 

ʚʢʣʶʯʘʪʠ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʢʦʤʝʥ-

ʜʘʮʽʡ ʱʦʜʦ ʚʠʙʦʨʫ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦ-

ʝʢʪʫ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠ-

ʤʘʣʴʥʽ ʧʨʠʙʫʪʢʠ ʪʘ ʜʠʚʽʜʝʥʜʠ ʚʽʜ ʟʘʣʫʯʝʥʠʭ ʽʥʚʝ-

ʩʪʠʮʽʡʥʠʭ ʜʞʝʨʝʣ. ɸʜʞʝ ʦʪʨʠʤʘʥʥʷ ʚʩʽʭ 

ʥʝʦʙʭʽʜʥʠʭ ʜʦʟʚʦʣʽʚ ʥʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ, ʚʠʟʥʘ-

ʯʝʥʥʷ ʫʤʦʚ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʤʝ-

ʭʘʥʽʟʤʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʬʦʨʤ ʾʭ ʧʦʚʝʨʥʝʥʥʷ, ʧʦ-

ʰʫʢ ʽ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʚʽʜʙʽʨ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶ, ʨʝʘʣʽʟʘʮʽʶ ʩʪʚʦʨʝʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʝʨʫʭʦ-

ʤʦʩʪʽ ʘʙʦ ʧʝʨʝʜʘʯʫ ʡʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʤʦʚʥʠʢʫ, 

ʧʨʠʟʚʝʜʝ ʜʦ ʨʦʟʙʫʜʦʚʠ ʤʽʩʪʘ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʢʦ-

ʥʦʤʽʢʠ. ɺʠʨʽʰʝʥʥʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʨʦʙʣʝʤ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʥʝʩʪʠ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ ʥʦʚʠʡ 

ʨʽʚʝʥʴ, ʟʙʽʣʴʰʠʪʠ ʽʥʚʝʩʪʠʮʽʡʥʽ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʥʘʜ-

ʭʦʜʞʝʥʥʷ ʜʦ ʙʶʜʞʝʪʫ ʤʽʩʪʘ ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ.  

ɿʚʠʯʘʡʥʦ, ʜʝʚʝʣʦʧʝʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʥʘʰʽʡ 

ʜʝʨʞʘʚʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ, ʪʦʤʫ ʥʘ ʦʩ-

ʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘ-

ʯʠʪʠ ʧʝʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʠʭ 

ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʶ ʨʷʜʫ ʧʨʦʙʣʝʤ ʥʘ 

ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʦɦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʚʝʣʦʧʤʝʥʪʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʦʾ 

ʙʘʟʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʯʽʪʢʠʤʠ ʚʠʤʦʛʘʤʠ, ʚʠʟʥʘʯʝʥ-

ʥʷʤʠ ʪʘ ʨʝʛʣʘʤʝʥʪʘʮʽʻʶ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʜʝʚʝʣʦʧʝʨʘ, ʷʢ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʯʘʩʥʠʢʘ ʙʫʜʽʚʝʣʴ-

ʥʦʛʦ ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʦʢʨʘʱʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 

ʢʣʽʤʘʪʫ, ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʧʦʜʘʪʢʦʚʠʭ ʚʘʞʝʣʽʚ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ ʚ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʾʭ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦ-

ʣʠʪʴ ʚʠʨʽʰʠʪʠ ʚʘʞʣʠʚʽ ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʠ-

ʪʘʥʥʷ. ʋʩʝ ʮʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴ-

ʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʜʝʚʝʣʦʧʝʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. 
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ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ 
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ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ, ʄʦʩʢʚʘ 

ʂʫʨʥʦʩʦʚ ɺ.ɹ. 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ, ʄʦʩʢʚʘ 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʪʫʪʠ ʠ ʝʝ ʪʝʨʤʦʬʦʨʤ ʚ ʦʩʘ-

ʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʘʢʪʠʚʥʦʛʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ñDead Dogò ʚ ʉʨʝʜʠʥʥʦʡ ɼʦʣʠʥʝ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ 

ʭʨʝʙʪʘ ʍʫʘʥ ʜʝ ʌʫʢʘ). ʆʙʨʘʟʮʳ ʦʩʘʜʢʦʚ ʦʪʦʙʨʘʥʳ ʠʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥʳ 858B, ʧʨʦʙʫʨʝʥʥʦʡ ʥʘ ʚʝʨʰʠʥʝ ʩʫʣʴ-

ʬʠʜʥʦʛʦ ʭʦʣʤʘ ʚ ʟʦʥʝ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 276Áʉ. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠ ʝʝ ʪʝʨʤʦʬʦʨʤ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠ-

ʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ ʚ ʦʩʘʜʢʘʭ 

ʜʦʩʪʠʛʘʶʪ 10.3 ʤʢʛ/ʛ. ʈʪʫʪʴ ʚ ʦʩʘʜʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʘʟʥʳʭ ʪʝʨʤʦʬʦʨʤʘʭ: ʩʚʦʙʦʜʥʦʡ, ʭʣʦʨʠʜʥʦʡ, ʬʠʟʠ-

ʯʝʩʢʠ ʠ ʭʠʤʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʦʡ, ʩʫʣʴʬʠʜʥʦʡ ʠ ʠʟʦʤʦʨʬʥʦʡ. ɺ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʚʳʜʝʣʝʥʳ ʪʨʠ 

ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʩʣʦʷ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʪʝʨʤʦʩʧʝʢʪʨʘʤʠ ʨʪʫʪʠ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʦʙʫ-

ʩʣʦʚʣʝʥ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʩʣʦʝʚ ʦʪ ʵʨʦʟʠʠ. 

ABSTRACT  

This article presents the results of studying the distribution of mercury concentrations and its thermoforms in 

sedimentary rocks of the active hydrothermal field ñDead Dogò in the Middle Valley (northern part of the Juan de 

Fuca Ridge). Sediment samples were taken from the core of the 858B hole drilled on the top of the sulfide hill in 

the zone of the ascending flow of hydrothermal fluid, a few meters from the source with a temperature of 276ÁC. 

The mercury content and its thermoforms were determined by atomic absorption spectrometry with thermal atom-

ization. The highest concentrations of mercury in precipitation reach 10.3 Õg/g. Mercury in sediments is present 

in different thermoforms: free, chloride, physically and chemically sorbed, sulfide and isomorphous forms. In the 

sedimentary section of rocks three sulfided sedimentary layers were identified using mercury thermʦspectras, the 

composition of which depends on the degree of conservation of these layers from erosion. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʪʫʪʴ, ʪʝʨʤʦʬʦʨʤʳ ʨʪʫʪʠ, ʩʫʣʴʬʠʜʳ, ʉʨʝʜʠʥʥʘʷ ɼʦʣʠʥʘ ʭʨʝʙʪʘ ʍʫʘʥ ʜʝ ʌʫʢʘ 

Keywords: mercury; thermoforms of mercury; sulphide ores; methane; Middle Valley of the Juan de Fuca 

Ridge.  

 

ɺʚʝʜʝʥʠʝ. ʅʘ ɿʝʤʣʝ ʨʪʫʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʤʥʦʛʦ, ʥʦ ʦʥʘ ʦʯʝʥʴ ʨʘʩʩʝʷʥʘ. ɺʩʝʛʜʘ ʢʘʢʦʝ-ʪʦ ʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ 

ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɺ ʛʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʨʪʫʪʴ ʥʘʭʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝ-
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ʩʪʚʝʥʥʦ ʚ ʨʘʩʩʝʷʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʥʘ ʢʦʥʮʝʥʪʨʠʨʫ-

ʝʪʩʷ ʪʦʣʴʢʦ ʚ ʛʠʜʨʦʪʝʨʤʘʭ, ʚʧʣʦʪʴ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [1]. ʈʪʫʪʴ ʷʚʣʷʝʪʩʷ ʭʦʨʦ-

ʰʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʩʢʨʳʪʦ-

ʧʦʛʨʝʙʝʥʥʳʭ ʨʪʫʪʥʳʭ ʠ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ-

ʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʠʞʥʳʤ "ʩʢʚʦʟʥʳʤ" ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ [2]. 

ɺʦʢʨʫʛ ʩʫʣʴʬʠʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʪʫʪʴ ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʨʘʩʪʥʳʝ ʣʠʪʦʭʠ-

ʤʠʯʝʩʢʠʝ ʦʨʝʦʣʳ ʨʘʩʩʝʷʥʠʷ [3].  

ʄʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʠʚʥʦʩʘ 

ʨʪʫʪʠ ʚ ʟʦʥʫ ʛʠʧʝʨʛʝʥʝʟʘ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴ-

ʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠ-

ʪʝʣɹʥʦ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʫʨʦʚʥʷʤ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ 

ʠ ʬʦʨʤ ʝʝ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʫʜʦʦʙʨʘʟʫ-

ʶʱʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ 

ʧʨʠ ʨʝʰʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʦʡ ʨʪʫʪʠ, ʥʦ ʠ ʝʝ ʪʝʨʤʦʬʦʨʤ [4; 5; 

6 ʠ ʜʨ.]. ʀʟʫʯʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʪʝʨʤʦʬʦʨʤ 

ʨʪʫʪʠ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ɺ.ʇ. ʌʝʜʦʨʯʫʢʦʤ [2]. ʉ 

ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʦʜʦʚ ʪʝʨʤʦʬʦʨʤʳ ʩʪʘʣʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʨʫʜ, 

ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ [3; 7; 8; 9; 10]. ʅʘʠʙʦ-

ʣʝʝ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ɺ.ʃ. ʊʘʫʩʦʥʦʤ ʠ ʢʦʣʣʝʛʘʤʠ ʚ ʧʦʨʦʜʘʭ 

ɸʢʪʘʰʩʢʦʛʦ ʨʪʫʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɻʦʨʥʳʡ ɸʣ-

ʪʘʡ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʨʪʫʪʠ [11].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʜʘʯʝʡ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʬʦʨʤ 

ʨʪʫʪʠ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʨʪʫʪʠ ʚ ʨʘʡʦʥʝ ʘʢ-

ʪʠʚʥʦʛʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ñDead Dogò ʚ ʉʨʝ-

ʜʠʥʥʦʡ ɼʦʣʠʥʝ ʭʨʝʙʪʘ ʍʫʘʥ ʜʝ ʌʫʢʘ (ʨʠʩ. 1). ʉʨʝ-

ʜʠʥʥʘʷ ɼʦʣʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʠʬʪʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ɺʦʩʪʦʯʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʧʨʝʜʠʥʛʘ 58 ʤʤ/ʛʦʜ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ 

ʟʦʥ ʘʢʪʠʚʥʦʛʦ ʩʧʨʝʜʠʥʛʘ ʨʠʬʪʦʚ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠ-

ʯʝʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʨʪʫʪʥʦʡ ʜʝʛʘʟʘʮʠʠ ɿʝʤʣʠ [13].  

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʦʞʝʥʠʷ ʉʨʝʜʠʥʥʦʡ ɼʦʣʠʥʳ ʭʨʝʙʪʘ ʍʫʘʥ ʜʝ ʌʫʢʘ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ [12]. 

 

ɸʥʘʣʠʟ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠ ʝʝ ʪʝʨʤʦʬʦʨʤ ʧʨʦʚʝ-

ʜʝʥ ʥʘʤʠ ʚ ɻʝʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʈɸʅ ʤʝʪʦʜʦʤ 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʪʝʨʤʠʯʝ-

ʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ ʥʘ ʨʪʫʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʈɸ-915+ 

ʩ ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʧʨʠʩʪʘʚʢʦʡ ʈʇ-91ʉ ʧʨʷʤʳʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʨʝʘʢʪʠʚʦʚ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘ-

ʟʝʮ ɻʉʆ 2500-83 (ʉɼʇʉ-3) ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʪʫʪʠ 

290 ʥʛ/ʛ, ʢʦʪʦʨʳʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʢʘʞʜʦʡ ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ ʩ ʠʥʪʝʨʚʘʣʦʤ ʥʝ ʙʦʣʝʝ 2 ʯʘ-

ʩʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷ ʘʥʘʣʠʟʘʪʦʨʘ (ʅʇʌ ɸʇ ñʃʶʤʵʢʩò).  

ʊʝʨʤʦʬʦʨʤʳ ʨʪʫʪʠ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʪʫʪ-

ʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʈɸ-915+, ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʊʈʄ-

251, ʨʝʛʠʩʪʨʘʪʦʨʘ ɸʉ-4 (ʬʠʨʤʘ ʆɺɽʅ) ʠ ʪʝʨʤʦʜʘʪ-

ʯʠʢʘ ʊʇʍɸ (ʂ)-ʂ11.ʅ.0,5ʭ1 (ʬʠʨʤʘ ʅʇʂ 

ʈʕʃʉʀɹ). ɺʳʜʝʣʝʥʠʝ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʥʘʛʨʝʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʜʦ 600oC ʚ ʪʝʯʝʥʠʝ 5 

ʤʠʥʫʪ ʩ ʛʨʘʜʠʝʥʪʦʤ 2 ʛʨʘʜ/ʩ.  
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ʂʘʞʜʦʡ ʬʦʨʤʝ ʨʪʫʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʦʨʦʛ ʚʳʭʦʜʘ ʝʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʛʨʝʚʘ ʦʙʨʘʟʮʦʚ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʪʫʪʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʚʳʜʝʣʷʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʸ ʪʝʨʤʦʬʦʨʤʳ, ʥʝ 

ʧʨʠʚʷʟʘʥʥʳʝ ʥʘʧʨʷʤʫʶ ʢ ʢʦʥʢʨʝʪʥʳʤ ʤʠʥʝʨʘʣʘʤ 

ʠʣʠ ʚʝʱʝʩʪʚʘʤ, ʥʦ ʠʤʝʶʱʠʝ ʢʦʥʢʨʝʪʥʳʝ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʳʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ, ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ ʨʪʫʪʠ ʠ ʫʩʣʦʚʥʦ ʦʙʦ-

ʟʥʘʯʘʝʤʳʝ ʜʘʣʝʝ ʢʘʢ ʩʚʦʙʦʜʥʘʷ (ʉɺ), ʭʣʦʨʠʜʥʘʷ 

(ʍʃ), ʬʠʟʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʘʷ (ʌʉ), ʭʠʤʠʯʝʩʢʠ 

ʩʦʨʙʠʨʦʚʘʥʥʘʷ (ʍʉ), ʩʫʣʴʬʠʜʥʘʷ (ʉʌ) ʠ ʠʟʦʤʦʨʬ-

ʥʘʷ (ʀɿ) [11; 14].  

ɼʠʘʛʥʦʩʪʠʢʘ ʧʠʢʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʧʨʦʚʝʜʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʳ-

ʭʦʜʘ ʠ ʧʠʢʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩ ʪʘʢʦʚʳʤʠ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤʠ ʜʣʷ ʵʪʘʣʦʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʨʠʩ. 2). ʇʨʠ ʵʪʦʤ 

ʨʝʧʝʨʥʦʡ ʷʚʣʷʣʘʩʴ ʌʉ ʨʪʫʪʴ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʜʦ-

ʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 

ʙʣʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ ʧʠʢʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘ-

ʣʦʚ [11]. 

ʂʨʠʚʳʝ ʚʳʭʦʜʘ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʚ ʚʠʜʝ ʧʘʨʘ-

ʙʦʣʠʯʝʩʢʠʭ ʧʠʢʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʘʙʩʦʨʙʮʠʦʥ-

ʥʦʩʪʴïʊÁʉè ʚ ʠʥʪʝʨʚʘʣʝ 30-600Áʉ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 

ʚʠʜʝ ʪʝʨʤʦʛʨʘʤʤ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʣʠʩʴ ʧʘʨʘʙʦ-

ʣʠʯʝʩʢʠʝ ʧʠʢʠ ʘʙʩʦʨʙʮʠʦʥʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʪʝʨʤʦʬʦʨʤʘʤ. ɼʘʣʝʝ ʛʨʘʬʠʯʝ-

ʩʢʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʠ ʧʠʢʦʚ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘʤ 

ʚʳʜʝʣʠʚʰʠʭʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʞ-

ʜʦʡ ʪʝʨʤʦʬʦʨʤʳ ʨʪʫʪʠ ʚ ʪʝʨʤʦʩʧʝʢʪʨʘʭ ʨʘʩʩʯʠʪʳ-

ʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʜʦʣʝʡ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠ ʚ ʚʘʣʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʪʫʪʠ ʚ ʦʙʨʘʟʮʝ. 

ʊʘʙʣʠʮʘ. 

ʊʝʤʧʝʨʘʪʫʨʳ ʚʳʭʦʜʘ ʧʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʨʪʫʪʠ ʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʱʠʭ ʨʪʫʪʴ ʤʠʥʝʨʘ-

ʣʘʭ (ʧʦ ʜʘʥʥʳʤ ʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ) 

ʊʝʨʤʦʬʦʨʤʳ 
ʊʝʤʧʝʨʘʪʫʨʘ ( oC ) 

ʊʘʫʩʦʥ ʠ ʜʨ., 1994 Mashyanov et al., 2004 

ʉʚʦʙʦʜʥʘʷ (HgǓ) ʉɺ 150-160 80-150 

ʍʣʦʨʠʜʥʘʷ (HgCl2) ʍʃ - 170-200 

ʌʠʟʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʘʷ ʌʉ 240-290 190-290 

ʍʠʤʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʘʷ ʍʉ 250-320 - 

ʉʫʣʴʬʠʜʥʘʷ (HgS) ʉʌ 350-410 320-400 

ʀʟʦʤʦʨʬʥʘʷ: 

1 - ʚ ʩʫʣʴʬʠʜʘʭ; 

2 - ʚ ʢʚʘʨʮʝ 

ʀɿ 1 450-1000 400-600 

ʀɿ 2 Ó1000 400-1000 

 

ʉʢʚʘʞʠʥʘ (858ɺ), ʚ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʬʦʨʤ 

ʨʪʫʪʠ, ʧʨʦʙʫʨʝʥʘ ʚ ʉʨʝʜʠʥʥʦʡ ɼʦʣʠʥʝ ʭʨʝʙʪʘ ʍʫʘʥ 

ʜʝ ʌʫʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʝʨʰʠʥʝ ʦʜʥʦʛʦ ʠʟ ʩʫʣʴ-

ʬʠʜʥʳʭ ʭʦʣʤʦʚ, ʚʤʝʱʘʶʱʠʭ ʩʫʣʴʬʠʜʥʳʝ ʟʘʣʝʞʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʛʠʜʨʦ-

ʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ. ʈʷʜʦʤ ʩʦ ʩʢʚʘʞʠʥʦʡ ʥʘʭʦʜʠ-

ʣʦʩʴ ʫʩʪʴʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʠʜʨʦʪʝʨʤʘʣʴ-

ʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 276Áʉ. ʅʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥʳ 858ɺ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

14 ʦʙʨʘʟʮʦʚ ʦʩʘʜʢʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʨʪʫʪʠ, 

ʘ ʪʘʢʞʝ ʝʝ ʪʝʨʤʦʬʦʨʤ. ɺʩʝʛʦ ʠʟ ʢʝʨʥʦʚ ʩʢʚʘʞʠʥ, 

ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʪʦʙʨʘʥʦ ʙʦʣʝʝ 250 

ʧʨʦʙ ʦʩʘʜʦʯʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ. ɺ ʥʠʭ 

ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠ ʧʨʦʠʟʚʝ-

ʜʝʥ ʨʘʩʯʝʪ ʬʦʥʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ, ʢʦʪʦʨʦʝ ʩʦ-

ʩʪʘʚʣʷʝʪ 0.140 ʤʢʛ/ʛ, ʯʪʦ ʚ 3 ʨʘʟʘ ʚʳʰʝ ʝʝ ʢʣʘʨʢʦ-

ʚʦʛʦ ʟʥʘʯʝʥʠʷ. ɸʥʦʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ 

(ʜʦ 10.30 ʤʢʛ/ʛ) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 10% ʧʨʦʙ. 

ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘ ʨʪʫʪʴ, 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʢʦʣʦ 50 ʵʣʝʤʝʥʪʦʚ ʤʝʪʦʜʘʤʠ ʈʌɸ ʠ ICP-MS [15].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʘʟʨʝʟʝ ʩʢʚʘ-

ʞʠʥʳ, ʠʟʫʯʝʥʥʦʡ ʜʦ ʛʣʫʙʠʥʳ 38.37 ʤ, ʧʦ ʚʝʨʪʠʢʘʣʴ-

ʥʳʤ ʧʨʦʬʠʣʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ ʠ ʨʫʜʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʷ, ʘʥʦ-

ʤʘʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʭ ʨʪʫʪʴʶ ʠ ʩʣʝʜʫʶʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ: Fe, S, Cu, Zn, ʉʦ, Pb, As, Se, ʄʦ, Sb, 

Ag, Te, Au, ʘ ʪʘʢʞʝ U ʠ ʜʨ., ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʩʨʝʜ-

ʥʝʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʫʣʴʬʠʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʠʟʫʯʝʥʥʦʡ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0.05 ʜʦ 10.3 ʤʢʛ/ʛ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʝʝ ʢʣʘʨʢ ʧʦʯʪʠ ʚ 

230 ʨʘʟ.  

ɺ ʩʘʤʦʤ ʚʝʨʭʥʝʤ 1-ʤ ʩʫʣʴʬʠʜʥʦʤ ʩʣʦʝ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʤ ʥʘ ʛʣʫʙʠʥʝ 11.0 - 12.3 ʤ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʪʫʪʠ ʙʳʣʠ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ (ʦʪ 1.03 ʤʢʛ/ʛ ʜʦ 

10.3 ʤʢʛ/ʛ). ɺ ʜʚʫʭ ʥʠʞʥʠʭ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʷʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ: ʚʦ 2-ʤ 

ʩʣʦʝ (ʛʦʨʠʟʦʥʪ 31.6 ʤ) - 0.24 ʤʢʛ/ʛ, ʚ 3-ʤ ʩʣʦʝ (ʛʦʨʠ-

ʟʦʥʪ 37.8 ʤ) - 0.51 ʤʢʛ/ʛ. 

1-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʙʦʛʘ-

ʪʫʶ ʩʫʣʴʬʠʜʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʷʚ-

ʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʜʚʫʭ ʛʦʨʠʟʦʥʪʘʭ (11.05 ʠ 12.32 

ʤ). ɼʣʷ ʵʪʦʛʦ ʩʣʦʷ ʭʘʨʘʢʪʝʨʥʳ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ: 

ʞʝʣʝʟʘ (ʜʦ 42.8%) ʠ ʩʝʨʳ (ʜʦ 35.5%), ʘ ʪʘʢʞʝ ʚʳʩʦ-

ʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʷʜʘ ʜʨʫʛʠʭ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(Zn, Cu, Pb, As, Se, Mo, Sb, Hg, Ag, Te, Au, U ʠ ʜʨ.) 

(ʩʤ. ʪʘʙʣ. 2). ɺ ʵʪʦʤ ʩʣʦʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʬʦʨ-

ʤʘʤʠ ʨʪʫʪʠ ʷʚʣʷʶʪʩʷ ʀɿ (30-45%), ʉʌ (30-33%) ʠ 

ʍʉ (17-18%), ʜʦʣʠ ʦʩʪʘʣʴʥʳʭ ʪʝʨʤʦʬʦʨʤ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ. 

2-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ (ʛʦʨ. 31.55 ʤ) ʥʘʭʦʜʠʪʩʷ 

ʚ ʙʨʝʯʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ. ʇʦʚʳ-

ʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʢ ʠʥ-

ʪʝʥʩʠʚʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʬʣʶʠʜʦʚ 
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ʠ ʜʨʝʥʘʞʥʳʭ ʤʦʨʩʢʠʭ ʚʦʜ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʢʨʠ-

ʩʪʘʣʣʠʟʘʮʠʠ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʚʳʥʦʩʫ ʨʘʩ-

ʪʚʦʨʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘ ʧʨʝʜʝʣʳ ʜʘʥʥʦʛʦ ʩʣʦʷ. ʆʥ, 

ʪʘʢ ʞʝ, ʢʘʢ ʠ 1-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ Cu ʠ Zn. 

 
ʈʠʩ. 2. ʊʝʨʤʦʩʧʝʢʪʨʳ ʨʪʫʪʠ ʚ ʧʨʦʙʘʭ ʦʩʘʜʢʦʚ ʠʟ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʸʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʩʢʚ. 858ɺ 

(ʉʨʝʜʠʥʥʘʷ ɼʦʣʠʥʘ, ʭʨʝʙʝʪ ʍʫʘʥ ʜʝ ʌʫʢʘ). ɸ ï 1-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ 

(ʦʙʨ. 2950); ɹ ï 2-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ (ʦʙʨ. 2953); ɺ ï 3-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ (ʦʙʨ. 2954).  

ʊʝʨʤʦʬʦʨʤʳ ʨʪʫʪʠ: ʉɺ - ʩʚʦʙʦʜʥʘʷ, ʍʃ - ʭʣʦʨʠʜʥʘʷ, ʌʉ ï ʬʠʟʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʘʷ, ʍʉ ï ʭʠʤʠʯʝʩʢʠ 

ʩʦʨʙʠʨʦʚʘʥʥʘʷ, ʉʌ - ʩʫʣʴʬʠʜʥʘʷ, ʀɿ ï ʠʟʦʤʦʨʬʥʘʷ. 

 

ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (As, Se, Mo, Sb, Pb, Ag, 

Hg, Te) ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ 1-ʤ ʩʣʦʝ. ɺ 

ʦʩʘʜʢʘʭ 2-ʛʦ ʩʣʦʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʦʡ ʨʪʫʪʠ 

(0.24 ʤʢʛ/ʛ) ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ 1-ʤ ʩʣʦʝ, ʧʨʠ 

ʵʪʦʤ ʩʧʝʢʪʨʳ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʚ ʵʪʠʭ ʩʣʦʷʭ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʧʝʢʪʨʝ ʪʝʨʤʦʬʦʨʤ 2-

ʛʦ ʩʣʦʷ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʘ ʀɿ ʬʦʨʤʘ ʨʪʫʪʠ, ʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʍʉ (45.2%) ʠ ʉʌ (25.3%) ʬʦʨʤ ʨʪʫʪʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʝ. 

3-ʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ (ʛʦʨ. 37.8 ʤ) ʪʘʢ ʞʝ, ʢʘʢ 

ʠ ʧʝʨʚʳʝ ʜʚʘ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ Cu ʠ Zn. ɺ 

ʵʪʦʤ ʩʣʦʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ (Fe, S, 

As, Se, Mo, Sb, Pb, Ag, Hg, Te) ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ʚ 1-ʤ ʩʣʦʝ, ʥʦ ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʝʤ ʚʦ 2-ʤ 

ʩʣʦʝ. ɺ ʦʩʘʜʢʘʭ 3-ʛʦ ʩʣʦʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʘʣʦʚʦʡ 

ʨʪʫʪʠ (0.51 ʤʢʛ/ʛ) ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ 1-ʤ ʩʣʦʝ, 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚʦ 2-ʤ ʩʣʦʝ. ɺ 

3-ʤ ʩʣʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʦʨʙʮʠ-

ʦʥʥʳʭ ʬʦʨʤ ʨʪʫʪʠ: ʌʉ (64%) ʠ ʍʉ (27%), ʧʨʠ ʵʪʦʤ 

ʩʧʝʢʪʨ ʪʝʨʤʦʬʦʨʤ ʨʪʫʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʝʥ 

ʪʘʢʦʚʦʤʫ ʚ 1-ʤ ʩʣʦʝ. ɺ ʥʝʤ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʀɿ 

(52%), ʍʉ (28%) ʠ ʉʌ (13%) ʬʦʨʤʳ ʨʪʫʪʠ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝ-

ʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠ 

ʝʝ ʪʝʨʤʦʩʧʝʢʪʨʦʚ ʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ, ʚʤʝʱʘʶʱʝʡ 

ʨʫʜʦʛʝʥʝʨʠʨʫʶʱʫʶ ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʤʳ 

ʚʳʜʝʣʠʣʠ ʜʚʘ ʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʛʦ ʨʘʟʨʝʟʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʅʠʞʥʠʝ 

ʩʫʣʴʬʠʜʥʳʝ ʩʣʦʠ (2-ʡ ʠ 3-ʡ) ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʦʯʝ-

ʚʠʜʥʦ, ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʚʝʨʭʥʝʛʦ 1-ʛʦ ʩʫʣʴʬʠʜʥʦʛʦ 

ʩʣʦʷ ʠ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘ-
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ʪʫʨʥʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʨʪʫʪʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʪʝʨʤʦʩʧʝʢʪʨʦʚ ʨʪʫʪʠ ʚ 

ʠʟʫʯʝʥʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʩʣʦʷʭ ʤʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜʳ 

ʦ ʩʪʝʧʝʥʠ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ ʦʪ ʵʨʦʟʠʠ. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ 1-ʡ ʠ 3-ʡ ʩʫʣʴʬʠʜʥʳʝ ʩʣʦʠ ʠʤʝʶʪ ʜʦʩʪʘ-

ʪʦʯʥʦ ʭʦʨʦʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ, ʪʘʢ 

ʢʘʢ ʪʝʨʤʦʩʧʝʢʪʨʳ ʨʪʫʪʠ ʚ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥ-

ʪʠʯʥʳ. ɺʪʦʨʦʡ ʩʫʣʴʬʠʜʥʳʡ ʩʣʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦ-

ʥʠʮʘʝʤʳʡ, ʦʯʝʚʠʜʥʦ, ʜʣʷ ʜʨʝʥʘʞʥʳʭ ʤʦʨʩʢʠʭ ʚʦʜ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʨʤʦʩʧʝʢʪʨʘ ʨʪʫʪʠ ʚ ʜʘʥʥʦʤ 

ʩʣʦʝ. ʈʘʟʨʫʰʝʥʠʝ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʠʭ ʨʘʩʪʚʦʨʝʥʠʝʤ, ʚʳʥʦʩʦʤ ʠʟ ʥʠʭ ʨʷʜʘ 

ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʠʝʤ (ʚ ʯʘʩʪʥʦʩʪʠ ʫʨʘʥʘ) ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʘʥʥʦʛʦ 

ʩʣʦʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚʘʣʦʚʦʡ ʨʪʫʪʠ ʠ ʪʝʨʤʦʩʧʝʢʪʨʳ ʝʸ ʪʝʨʤʦʬʦʨʤ 

ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦ-

ʨʘʤʠ ʧʨʦʮʝʩʩʦʚ ʩʫʣʴʬʠʜʥʦʛʦ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ.  
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ɸʅʅʆʊɸʎʀʗ  

ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ ʛʝʥʝʟʠʩʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʨʝʰʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦ-

ʪʠʚʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʷʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ204 ʦʪ 7 

ʤʘʷ 2018 ʛʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ 

ˉ17-ʇ ʦʪ 25 ʘʧʨʝʣʷ 2018 ʛ., ʧʨʠʟʥʘʚʰʝʛʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʧʫʥʢʪʘ 2 ʧʨʠʤʝʯʘʥʠʡ ʢ 

ʩʪ. 264 ʋʂ ʈʌ. 

ABSTRACT 

The article analyzes the Genesis of the legislation on the solution of strategic tasks of combating road traffic accidents, 

formulated in the Decree of the President of the Russian Federation ˉ204 from may 7, 2018. In addition, the considered 

variants of implementation of the decisions of the constitutional Court of the Russian Federation No. 17-P of April 25, 2018, 

which recognized not corresponding Constitution of the Russian Federation, paragraph 2 of the notes to article 264 of the 

criminal code. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨ-

ʛʘʥʳ, ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ, ʦʩʪʘʚʣʝʥʠʝ ʤʝʩʪʘ ɼʊʇ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ. 

Keywords: national goals, strategic objectives, state and law enforcement agencies, traffic, traffic accidents, preven-

tion, criminal liability, the Constitution of the Russian Federation, leaving the scene of an accident, medical examination, 

administrative prejudice. 

 

ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʩʪʨʘʥʝ ʢʨʠʤʠʥʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ 

ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʙʫʩʣʦʚʠʣʘ ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʘʢ, ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʘʷ ɼʫʤʘ ʈʌ ʚ 2009, 2011, 2014, 2016 ʛʦʜʳ ʚʥʝʩʣʘ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʪʨʫʢʪʫʨʫ ʩʪ. 264 ʋʂ 

ʈʌ çʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚè. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʩʠʩʪʝʤʫ ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʩʪ. 

264.1 çʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʣʠ-

ʮʦʤ, ʧʦʜʚʝʨʛʥʫʪʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʥʘʢʘʟʘ-

ʥʠʶè.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʨʠʥʠʤʘʝʪ ʌʝʜʝʨʘʣʴʥʫʶ ʮʝʣʝʚʫʶ ʧʨʦ-

ʛʨʘʤʤʫ çʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠ-

ʞʝʥʠʷ ʚ 2006-2012 ʛʦʜʘʭè. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʣʘ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʨʝʰʘʪʴ ʬʝʜʝʨʘʣʴʥʳʝ ʤʠʥʠʩʪʝʨʩʪʚʘ, ʦʨʛʘʥʳ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʙʳʣʦ ʫʯʪʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. 

ʕʪʦʪ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ 

ʘʥʘʣʠʟ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. ɽʛʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩ-
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ʧʦʨʪʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʩʪʘ ʯʠʩʣʘ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʦʚʝʨʰʝʥʥʳʭ ʣʠʮʘʤʠ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ [1]. ʀʤʝʥʥʦ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʠ ʦʙʫʩʣʦʚʠʣʘ ʧʨʠʥʷʪʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 

31.12.2014 ʛ. ˉ 528-ʌɿ, ʫʩʪʘʥʦʚʠʚʰʝʛʦ ʫʛʦʣʦʚʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʣʠʮʦʤ, ʧʦʜʚʝʨʛʥʫʪʳʤ ʨʘʥʝʝ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʤʫ ʥʘʢʘʟʘʥʠʶ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ ʠ ʚʥʦʚʴ ʜʦʧʫ-

ʩʪʠʚʰʠʤ ʵʪʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ (ʩʪ. 264.1 ʋʂ ʈʌ). 

ɿʘʢʦʥʦʜʘʪʝʣʴ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ 

ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʥʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʣ ʧʦʣʦʞʝʥʠʷ 

ʠʥʩʪʠʪʫʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ. ʊʝʤ ʩʘ-

ʤʳʤ ʜʣʷ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʙʳʣʠ ʩʦ-

ʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʤʝʨ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʤʦʜʝʣʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝ-

ʩʪʚʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʘʞʥʫʶ ʧʨʝʚʝʥʪʠʚʥʫʶ ʨʦʣʴ. 

ʆʥʠ ʦʙʦʩʥʦʚʘʥʳ ʪʝʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦ-

ʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʢʘʢ ʧʦʛʨʘʥʠʯʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʦʨʦʞʜʘʝʪ ʠ ʦʩʦʙʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ [2, 

ʩ. 202-205]. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʠ ʦʙʫʩʣʦʚʠʣʘ ʧʨʠʥʷ-

ʪʠʝ ʥʦʚʦʡ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʨʘʩ-

ʩʯʠʪʘʥʥʦʡ ʜʦ 2020 ʛʦʜʘ. 

ʆʜʥʘʢʦ ʧʨʠʥʷʪʳʝ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʜʦʧʦʣʥʝʥʠʷ 

ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʘ ʨʘʚʥʦ ʠ ʨʝʰʝʥʠʷ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʈʌ, ʥʝ ʦʢʘʟʘʣʠ ʦʱʫʪʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʨʠ-

ʤʠʥʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. ɺʦ-

ʧʝʨʚʳʭ, ʪʝʤ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʘʥʢʮʠʠ ʩʪ. 264 ʋʂ 

ʈʌ ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʚʦʶ ʩʣʫʞʝʙʥʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʠʭ 

ʧʨʝʜʝʣʳ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘ-

ʨʘʢʪʝʨʫ ʠ ʩʪʝʧʝʥʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʚʝʨ-

ʰʘʝʤʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʥʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʩ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤʠ. ʅʘʧʨʠʤʝʨ, 5 ʦʢʪʷʙʨʷ 2018 ʛ. ʉʣʝʜ-

ʩʪʚʝʥʥʳʤ ʦʪʜʝʣʦʤ ʋʄɺɼ ʧʦ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣʦ ʚʦʟʙʫʞʜʝʥʦ ʫʛʦʣʦʚʥʦʝ ʜʝʣʦ ʧʦ ʯ.5 ʩʪ. 264 ʋʂ 

ʈʌ ʧʦ ʬʘʢʪʫ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ, ʧʦʚʣʝʢʰʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʘʚʪʦʙʫʩʘ çʃʠɸɿè ʠ 

ʤʠʢʨʦʘʚʪʦʙʫʩʘ çʌʦʨʜ ʊʨʘʥʟʠʪè. ɺʦʜʠʪʝʣʴ ʤʠʢʨʦ-

ʘʚʪʦʙʫʩʘ ʥʘ ʩʢʦʨʦʩʪʠ ʩʚʳʰʝ 100 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ 

ʚʳʝʭʘʣ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʦʧʫʩʪʠʚ ʩʪʦʣʢʥʦʚʝ-

ʥʠʝ ʩ ʘʚʪʦʙʫʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʧʦʛʠʙʣʠ 13 

ʯʝʣʦʚʝʢ, ʝʱʝ ʯʝʪʚʝʨʳʤ ʧʘʩʩʘʞʠʨʘʤ ʧʨʠʯʠʥʝʥ ʪʷʞ-

ʢʠʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ [3].  

ʇʦʫʯʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʨʘʛʝʜʠʷ, 

ʨʘʟʳʛʨʘʚʰʘʷʩʷ 4 ʜʝʢʘʙʨʷ 2016 ʛ. ʚ ʨʘʡʦʥʝ ʛ. ʅʝʬʪʝ-

ʶʛʘʥʩʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʘʚ-

ʪʦʤʦʙʠʣʷ ʠ ʘʚʪʦʙʫʩʘ, ʧʝʨʝʚʦʟʠʚʰʝʛʦ ʠʟ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ ʢʦʤʘʥʜʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʦʛʠʙʣʠ 12 

ʶʥʳʭ ʛʠʤʥʘʩʪʦʚ, 24 ʯʝʣʦʚʝʢʘ ʧʦʣʫʯʠʣʠ ʪʷʞʢʠʝ ʨʘ-

ʥʝʥʠʷ ʠ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠ-

ʟʠʨʦʚʘʥʳ [4].  

ɼʣʷ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ, ʪ.ʝ. ʟʘ ʧʨʠʯʠʥʝʥʠʝ 

ʩʤʝʨʪʠ ʜʚʫʤ ʠ ʙʦʣʝʝ ʣʠʮʘʤ, ʩʘʥʢʮʠʷ ʯ. 5 ʩʪ. 264 ʋʂ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ ʩʨʦʢ ʜʦ ʩʝʤʠ 

ʣʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʥʘʢʘʟʘ-

ʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ ʤʝʩʷʮʘ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʩʤʝʨʪʠ ʦʜʥʦʤʫ ʣʠʮʫ 

ʚʦʜʠʪʝʣʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ (ʯ. 4. ʩʪ. 264 ʋʂ) 

ʩʘʥʢʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ ʩʨʦʢ 

ʦʪ ʜʚʫʭ ʜʦ ʩʝʤʠ ʣʝʪ. ʂʘʢ ʚʠʜʠʤ, ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝ-

ʜʝʣ ʥʘʢʘʟʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥ ʚ ʜʚʘ ʛʦʜʘ ʣʠʰʝʥʠʷ ʩʚʦ-

ʙʦʜʳ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʨʝʜʝʣʳ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʚ 

ʦʙʝʠʭ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʳʭ ʥʦʨʤʘʭ ʨʘʚʥʳʝ. ʅʝʣʴʟʷ 

ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʟʘʢʦʥʦ-

ʜʘʪʝʣʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʞʥʝʡʰʝʤʫ ʧʨʠʥʮʠʧʫ ï 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʦʡ ʩ ʫʯʝʪʦʤ ʦʧʘʩʥʦʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʝ-

ʩʪʫʧʣʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʰʠʨʦʢʦʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʷʚʥʦʡ ʥʝʜʦʦʮʝʥʢʝ ʩʫʜʘʤʠ ʨʝʘʣʴʥʦʡ, ʦʙʲʝʢ-

ʪʠʚʥʦʡ ʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ʅʘʢʘʟʘʥʠʷ ʚʠʥʦʚʥʳʤ ʚ ʚʠʜʝ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ 

ʥʘʟʥʘʯʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 

ʩʘʥʢʮʠʠ ʠ, ʯʘʱʝ ʚʩʝʛʦ, ʫʩʣʦʚʥʦ. ʅʘʧʨʠʤʝʨ, ʈ., 1993 

ʛ.ʨ., ʥʝ ʨʘʙʦʪʘʶʱʠʡ, ʦʩʫʞʜʝʥ ʧʦ ʯ.5 ʩʪ.264 ʋʂ ʈʌ 

ʢ ʧʷʪʠ ʛʦʜʘʤ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʫʩʣʦʚʥʦ ʩ ʠʩʧʳʪʘ-

ʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʧʷʪʴ ʣʝʪ ʠ ʩ ʣʠʰʝʥʠʝʤ ʧʨʘʚʘ 

ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʨʦʢʦʤ ʥʘ ʪʨʠ 

ʛʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʥʦʚʥʳʡ, ʫʧʨʘʚʣʷʷ ʪʝʭʥʠ-

ʯʝʩʢʠ ʠʩʧʨʘʚʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ çʄʠʮʫʙʠʩʠ ʃʘʥ-

ʩʝʨè, ʚʳʝʭʘʣ ʥʘ ʧʦʣʦʩʫ ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʦ-

ʧʫʩʪʠʣ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʘʚʪʦʤʦʙʠʣʝʤ ɺɸɿ ï 211220 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ɼ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʜʠʪʝʣʴ ɼ., ʝʛʦ 

ʞʝʥʘ ʠ ʙʨʘʪ ʧʦʛʠʙʣʠ, ʘ ʧʘʩʩʘʞʠʨʢʝ ʃ. ʙʳʣ ʧʨʠʯʠʥʝʥ 

ʪʷʞʢʠʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ [5].  

ɽʱʝ ʙʦʣʝʝ ʧʦʚʳʰʝʥʥʳʡ çʛʫʤʘʥʠʟʤè ʧʨʦʷʚ-

ʣʷʶʪ ʩʫʜʳ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʘʢʘʟʘʥʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. 

ɺʠʥʦʚʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʝʣʳʚʘʶʪʩʷ ʫʩʣʦʚʥʳʤ 

ʦʩʫʞʜʝʥʠʝʤ ʠʣʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ. ʅʘʧʨʠ-

ʤʝʨ, ɺ. ɹʘʨʰʝʚ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ, ʢʦʛʜʘ ʚ ʪʝʯʝʥʠʝ 

2016 ʛ. ʛʨʘʞʜʘʥʠʥ ʏ. ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 15 

ʨʘʟ ʙʳʣ ʟʘʜʝʨʞʘʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʥʝ-

ʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʢʘʞʜʳʡ ʨʘʟ ʩʫʜ ʥʘʟʥʘʯʘʣ ʝʤʫ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʩʫʜʦʚ 

ʠʤʝʣʠ ʤʝʩʪʦ ʚ ɸʤʫʨʩʢʦʡ, ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ ʠ ʜʨ. ʅʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʥʢ-

ʮʠʠ ʩʪ. 2641 ʋʂ ʈʌ ʠ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʨʘʚʦʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʧʨʘʚʦʥʘ-

ʨʫʰʝʥʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʦ ʧʨʝʜ-

ʣʦʞʝʥʠʝ ɻʦʩʘʚʪʦʠʥʩʧʝʢʮʠʠ ʈʌ ʫʩʠʣʠʪʴ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ, ʫʩʪʘʥʦʚʠʚ ʚ ʩʘʥʢʮʠʠ ʩʪ. 264.1 ʋʂ ʈʌ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʦʢ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʠ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʜʦ 4 ʣʝʪ [6].  

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʩʫʜʝʙʥʦʡ 

ʧʨʘʢʪʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨʘ 

ʚʦʞʜʝʥʠʷ ʥʝʩʨʘʚʥʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʈʦʩʩʠʠ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʩʪʨʦʛʦʡ ʦʮʝʥʢʝ ʥʘʨʫʰʝʥʠʡ ʧʨʘ-

ʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʚʣʝʢʰʠʭ ʛʠʙʝʣʴ ʣʶʜʝʡ. ʅʘʧʨʠ-

ʤʝʨ, 1 ʬʝʚʨʘʣʷ 2016 ʛ. ʩʫʜ ʧʨʠʛʦʚʦʨʠʣ ʅ. ʠ ʍ., 

ʫʩʪʨʦʠʚʰʠʭ ʥʝʣʝʛʘʣʴʥʫʶ ʛʦʥʢʫ ʚ ʮʝʥʪʨʝ ɹʝʨʣʠʥʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʦʛʠʙ ʯʝʣʦʚʝʢ, ʢ ʧʦʞʠʟʥʝʥ-

ʥʦʤʫ ʪʶʨʝʤʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ [7].  
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ʊʘʢʞʝ ʙʦʣʝʝ ʩʪʨʦʛʦ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʧʦ-

ʨʷʜʢʝ ʠ ʵʬʬʝʢʪʠʚʥʦ ʚ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʩʫʜʳ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʦʮʝʥʠʚʘʶʪ ʦʩʪʘʚʣʝʥʠʝ 

ʤʝʩʪʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ 

ʦʧʴʷʥʝʥʠʷ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʝ 

ʪʦʣʴʢʦ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʥʦ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞ-

ʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 60 ʤʣʥ. ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 500 

ʪʳʩ. ʯʝʣʦʚʝʢ ʧʦʛʠʙʘʶʪ ʠ ʩʚʳʰʝ 10 ʤʣʥ. ʧʦʣʫʯʘʶʪ 

ʪʝʣʝʩʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ 

ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʤʠʨʝ, ʚ ʢʦʪʦʨʦʡ ʝʞʝʛʦʜʥʦ ʨʝʛʠ-

ʩʪʨʠʨʫʶʪ ʩʦʪʥʠ ʪʳʩʷʯ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʜʦʨʦʞ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʚ 2016 ʛ. ʩʦʚʝʨʰʝʥʦ 173694 

ɼʊʇ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ 20308 ʯʝʣʦʚʝʢ, 

221140 ʯʝʣʦʚʝʢ ʙʳʣʠ ʨʘʥʝʥʳ [8, ʩ. 202-205].  

 ʉʣʦʞʠʚʰʘʷʩʷ ʥʘʧʨʷʞʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʦʙʫʩʣʦ-

ʚʠʣʘ ʧʨʠʥʷʪʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ çʉʪʨʘʪʝʛʠʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʥʘ 2018-2024 ʛʦʜʳè [9].  

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠ-

ʚʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ 

ʢʨʘʩʥʦʡ ʩʪʨʦʢʦʡ ʧʨʦʭʦʜʠʪ ʠ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ 

ʈʌ ʦʪ 7 ʤʘʷ 2018 ʛ. ˉ 204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ 

ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè [10]. ʆʜʥʦʡ ʠʟ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʋʢʘʟʝ ʥʘʟʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴ-

ʥʳʭ ʤʝʨ. ʀʭ ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ, ʧʦ ʤʥʝʥʠʶ ʇʨʝ-

ʟʠʜʝʥʪʘ ʈʌ, ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦ-

ʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ 3,5 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛʦʜʦʤ. ʇʦʪʝʨʠ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳ-

ʰʘʪʴ ʯʝʪʳʨʝʭ ʯʝʣʦʚʝʢ ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ, ʘ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʢ 2030 ʛʦʜʫ 

ʥʘ ʜʦʨʦʛʘʭ ʜʦʩʪʠʯʴ çʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠè. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʝʥʥʘʷ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʘʚʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ɼʫʤʳ ʧʦʨʦʜʠʣʘ ʥʝʢʦʪʦʨʳʝ ʩʧʦʨʥʳʝ ʚʦʧʨʦʩʳ, ʨʘʟ-

ʨʝʰʝʥʠʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ˉ17-ʇ 

ʦʪ 25 ʘʧʨʝʣʷ 2018 ʛ. ʧʦ ʜʝʣʫ ʦ ʧʨʦʚʝʨʢʠ ʢʦʥʩʪʠʪʫ-

ʮʠʦʥʥʦʩʪʠ ʧʫʥʢʪʘ 2 ʧʨʠʤʝʯʘʥʠʡ ʢ ʩʪʘʪʴʝ 264 ʋʂ 

ʈʌ. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʫʜʘ ʷʚʠʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʣʠʮʘ, ʩʢʨʳʚʰʝ-

ʛʦʩʷ ʩ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʠ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʙʝʞʘʚʰʝʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʶ ʥʘ ʬʘʢʪ ʩʦʩʪʦʷ-

ʥʠʷ ʦʧʴʷʥʝʥʠʷ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʯ. 2, ʯ. 4 ʠ ʯ. 6 ʩʪ. 264, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʙʦ-

ʣʝʝ ʩʪʨʦʛʦʝ ʥʘʢʘʟʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʪ. 264.1 ʋʂ ʈʌ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʜʘʥʥʦʝ ʣʠʮʦ ʩʪʘʚʠʪʩʷ ʚ ʧʨʠʚʠʣʝʛʠʨʦ-

ʚʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ, ʧʦʩʪʫ-

ʧʠʚʰʠʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʠ ʧʨʦʰʝʜʰʠʤʠ 

ʤʝʜʠʮʠʥʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ. ʇʦʜʦʙʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ, ʧʦ ʤʥʝʥʠʶ ʉʫʜʘ, çʚʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʩ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʘʚʝʥʩʪʚʘ ʠ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʩʦʨʘʟʤʝʨ-

ʥʦʩʪʠ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʨʝʧʨʝʩʩʠʠ ʩʦʚʝʨʰʝʥʥʦʤʫ 

ʧʨʝʩʪʫʧʥʦʤʫ ʜʝʷʥʠʶè [11].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʪʘʚʣʝʥʠʝ 

ʤʝʩʪʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ 

ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʮʝʥʢʫ, ʘʧʨʠ-

ʦʨʠ ʧʦʜʦʙʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʠʥʦʚʥʦʛʦ ʚʦʜʠʪʝʣʷ ʧʦ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʨʘʚʥʷʪʴ ʢ ʧʦʚʝʜʝ-

ʥʠʶ ʣʠʮʘ, ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʫʜ ʧʨʠʟʥʘʣ ʧ. 2 ʧʨʠʤʝ-

ʯʘʥʠʡ ʢ ʩʪ. 264 ʋʂ ʈʌ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʘʤʠ ʯʘʩʪʠ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʠ ʧʦʩʪʘʥʦ-

ʚʠʣ, ʯʪʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ çʚ ʜʝʡʩʪʚʫʶʱʝʝ ʧʨʘʚʦʚʦʝ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʦʚʝʨʰʝʥʥʦʡ ʣʠʮʦʤ, ʫʧʨʘʚ-

ʣʷʶʱʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤè [12].  

ɸʥʘʣʠʟʠʨʫʝʤʘʷ ʩʠʪʫʘʮʠʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʦʩʦʙʦ ʦʙʦʩʪʨʠʣʘʩʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʢʦʥʦʜʘʪʝʣʴ 

ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦʙ ʠʩʢʣʶʯʝʥʠʠ ʩʪ. 265 ʋʂ ʈʌ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʚʰʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʩʪʘʚʣʝʥʠʝ 

ʤʝʩʪʘ ɼʊʇ (ʩʤ.: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 08.12. 2003 

ʛ. ˉ162-ʌɿ). ʕʪʦ ʨʝʰʝʥʠʝ ʥʝ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ. ʆʩʫʱʝʩʪʚʣʝʥʥʳʡ 

ʥʘʤʠ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʡ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʠʡ 

ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʩʪʘʥʦʚ-

ʣʝʥʠʷ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʦʩʪʘʚʣʝʥʠʝ ʤʝ-

ʩʪʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. ʕʪʘ 

ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʘʷ ʥʦʨʤʘ ʚʳʧʦʣʥʷʣʘ, ʚʦ-ʧʝʨʚʳʭ, 

ʚʘʞʥʫʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʦʣʴ, ʚʦ-ʚʪʦʨʳʭ, ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ɼʊʇ.  

ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʠ ʦʪʢʘʟ ʣʠʮʘ, ʨʘʥʝʝ ʫʞʝ ʧʦʜʚʝʨʛ-

ʥʫʪʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʥʘʢʘʟʘʥʠʶ ʟʘ ʫʧʨʘʚʣʝ-

ʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝ-

ʥʠʷ, ʦʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʧʴʷʥʝʥʠʷ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʂ. 

20 ʘʚʛʫʩʪʘ ʙʳʣʘ ʧʨʠʚʣʝʯʝʥʘ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʧʦ ʩʪ. 264.1 ʋʂ ʈʌ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴ-

ʷʥʝʥʠʷ, ʥʦ ʦʪʢʘʟʘʚʰʝʡʩʷ ʦʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʥʠʷ [13]. ʈʘʥʝʝ ʂ. ʫʞʝ ʙʳʣʘ ʧʨʠʚʣʝʯʝʥʘ 

ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʪʘʢʞʝ ʟʘ ʥʝ-

ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʦʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥ-

ʥʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʧʴʷʥʝ-

ʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʜʝʙʥʦʡ ʧʨʘʢ-

ʪʠʢʠ, 57 % ʠʟ ʯʠʩʣʘ ʠʟʫʯʝʥʥʳʭ ʫʛʦʣʦʚʥʳʭ ʜʝʣ, ʚʦʟ-

ʙʫʞʜʝʥʥʳʭ ʧʦ ʩʪ. 264.1 ʋʂ ʈʌ, ʩʚʷʟʘʥʳ ʩ ʦʪʢʘʟʦʤ 

ʦʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʥʘ ʧʨʝʜʤʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʣʢʦʛʦʣʴʥʦʛʦ ʠʣʠ ʥʘʨʢʦʪʠ-

ʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ. ʂʘʢ ʚʠʜʠʤ, ʟʘʢʦʥʦʜʘʪʝʣʴ ʥʝ ʩʦ-

ʟʜʘʣ ʥʝʦʙʭʦʜʠʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʧʨʝʜʧʦ-

ʩʳʣʦʢ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʥʠʢʘʤʠ ɼʇʉ ʩʚʦʠʭ 

ʧʦʣʥʦʤʦʯʠʡ. ʇʦʵʪʦʤʫ ʦʪʢʘʟ ʚʦʜʠʪʝʣʷ ʦʪ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʧʴʷʥʝʥʠʷ ʪʘʢʞʝ ʧʦʜʣʝʞʠʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʮʝʥʢʝ. 
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PHYSICS AND MATHEMATICS  

 

ʇʆʃʗʈʀɿɸʎʀʗ ʀ ʉʇɽʂʊʈɸʃʔʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅʆʏʅʓʍ ʉʅʏ ï ʆʅʏ 

ɸʊʄʆʉʌɽʈʀʂʆɺ ɺ ʉʃʋʏɸɽ ʅɽɺɿɸʀʄʅʆʉʊʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ɺʆʉʊʆʂ-ɿɸʇɸɼ 

 

ɻʦʨʠʰʥʷʷ ʖ.ɺ. 

ʀʥʩʪʠʪʫʪ ʨʘʜʠʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠʤ. ɸ.ʗ. ʋʩʠʢʦʚʘ ʅɸʅ ʋʢʨʘʠʥʳ, 

ʍʘʨʴʢʦʚ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 

POLARISATION AND SPECTRAL CHARACTERISTICS OF NIGHT -TIME ELF ï VLF 
ATMOSPHERICS IN CASE OF EAST-WEST PROPAGATION NON-RECIPROCITY 
 

Gorishnya Yu.V. 

O.Ya. Usikov Institute for Radiophysics and Electronics of the National Academy of Sciences of Ukraine, 

Kharkov, Researcher 

 

ɸʅʅʆʊɸʎʀʗ 
ʊʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʠ (ʪʚʠʢʠ), ʥʘʨʷʜʫ ʩ ʨʘʜʠʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ ʚʦʣʥʘʤʠ ʆʅʏ-ʨʘʜʠʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ. ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʟʘʧʠʩʷʤ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ (ʪʚʠʢʦʚ) ʦʧʨʝ-

ʜʝʣʝʥʳ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʦʪ ʠʦʥʦʩʬʝʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʦʜʘʤ ʧʝʨʚʦʛʦ ʠ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʦʚ ʚʦʣʥʦʚʦʜʘ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ. ʀʟʫʯʘʣʠʩʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʪʚʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ, ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʫʛʣʫ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ. ʇʦʣʷʨʠʟʘʮʠʷ ʧʝʨʚʦʡ 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ) ʛʘʨʤʦʥʠʢʠ ʪʚʠʢʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʙʣʶʜʘʝʤʳʭ ʛʘʨʤʦʥʠʢ ʚ ʪʚʠʢʘʭ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʭʘʥʠʟʤʘʭ ʦʪʨʘʞʝʥʠʷ ʉʅʏ ï ʆʅʏ ʚʦʣʥ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ ʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʘʪʤʦʩʬʝʨʠʢʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ 87-89 ʢʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʚʠʢʦʚ ʩ ʚʳʩʰʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ. ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʚʠʢʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʨʝʛʫʣʷʨʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʝʨʝʩʪʨʦʡʢʠ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʦʪ ʜʥʝʚʥʦʡ ʢ ʥʦʯʥʦʡ.  

ABSTRACT  
Tweek-atmospherics (tweeks), along with radio transmission by VLF radio stations, are used to study the 

lower ionosphere. For ensemble of experimental records of tweek-atmospherics (tweeks) there were determined 

source ranges, effective reflection heights and numbers of harmonics, corresponding to Earth-ionosphere wave-

guide modes. The polarization characteristics of tweeks has been studied depending on the parameter, identical to 

the incidence angle. The polarization of the first (fundamental) tweekôs harmonic, together with the number of 

observed harmonics in tweeks, provides information about the mechanisms of reflection of ELF ï VLF waves in 

the lower ionosphere and also about the formation of atmospherics. It is shown that in the range of effective re-

flection heights of 87é89 km an increase of the persentage of tweeks with higher harmonics is observed. The 

polarization parameters of tweeks are consistent with the regular processes of restructuring the lower ionosphere 

from day to night and the tweek propagation theory under the gyrotropic ionosphere. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʛʥʦʩʪʠʢʘ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ, ʉʅʏ ï ʆʅʏ ʨʘʜʠʦʚʦʣʥʳ, ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʠ, ʣʦ-

ʢʘʮʠʷ ʤʦʣʥʠʡ. 

Keywords: lower ionosphere diagnostic, ELF ï VLF radio waves, tweek-atmospherics, lightning location.  

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʤʧʫʣʴʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʚʦʟʙʫʞʜʘʝʤʦʝ ʛʨʦʟʦʚʳʤʠ ʨʘʟʨʷʜʘʤʠ, ʠʤʝʝʪ ʤʘʢʩʠ-

ʤʫʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʩʚʝʨʭ-

ʥʠʟʢʠʭ (ʉʅʏ, 3é3 000 ɻʮ) ʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

(ʆʅʏ, 3é30 ʢɻʮ). ʇʦʣʦʩʪʴ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ ʩʣʫ-

ʞʠʪ ʚʦʣʥʦʚʦʜʦʤ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʜʘʥ-

ʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ɺ ʥʦʯʥʦʝ ʚʨʝʤʷ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʠ, 

ʠʣʠ ʪʚʠʢʠ. ʅʘʨʷʜʫ ʩ ʨʘʜʠʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ ʚʦʣʥʘʤʠ 

ʆʅʏ-ʨʘʜʠʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʠʨʦʜ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʙʣʘʩʪʴ ʠʦʥʦ-

ʩʬʝʨʳ ʥʘ ʚʳʩʦʪʘʭ 60é90 ʢʤ c ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʵʣʝʢʪʨʦʥʦʚ (106é109 ʤ-3). 

ʊʚʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʘʪʤʦʩʬʝʨʠʢʦʚ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʙʦʣʴʰʝʡ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴʶ (10é150 ʤʩ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʤʧʣʠʪʫʜ-

ʥʳʡ ʩʧʝʢʪʨ ʪʚʠʢʘ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʫʶ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʠʟʣʫʯʝʥʠʷ ʨʘʟʨʷʜʘ 

ʤʦʣʥʠʠ ʠ ʤʦʜʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʤʝʥʝʝ 3000 ʢʤ, ʥʘ ʩʧʝʢ-

ʪʨʦʛʨʘʤʤʝ ʪʚʠʢʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʷʜ ʦʪʜʝʣʴʥʳʭ 

ʛʘʨʤʦʥʠʢ, ʤʛʥʦʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʢʦʪʦʨʳʭ ʩʧʘʜʘʶʪ ʦʪ 

ʥʘʯʘʣʘ ʩʠʛʥʘʣʘ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʷʩʴ ʢ 

ʧʨʝʜʝʣʴʥʳʤ ʯʘʩʪʦʪʘʤ. ʕʪʠ ʧʨʝʜʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʪʘʤ ʦʪʩʝʯʢʠ ʚʦʣʥʦʚʦʜʘ ʜʣʷ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʜʳ (ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ) ʠ ʤʦʜ ʚʳʩ-

ʰʝʛʦ ʧʦʨʷʜʢʘ. ʏʘʩʪʦʪʥʘʷ ʜʠʩʧʝʨʩʠʷ ʛʘʨʤʦʥʠʢ ʪʚʠʢʘ 

ʩʚʷʟʘʥʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʛʨʫʧʧʦʚʦʡ ʩʢʦʨʦʩʪʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʚʦʣʥʳ ʢ 

ʯʘʩʪʦʪʝ ʦʪʩʝʯʢʠ ʚʦʣʥʦʚʦʜʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥ ʚʙʣʠʟʠ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘ-

ʩʪʦʪ ʚʦʣʥʦʚʦʜʘ, ʦʙʨʘʟʫʶʱʠʭ çʭʚʦʩʪʦʚʫʶè ʯʘʩʪʴ 

ʪʚʠʢʘ, ʙʳʣʦ ʦʙʲʷʩʥʝʥʦ ʩ ʫʯʝʪʦʤ ʤʘʛʥʠʪʦʘʢʪʠʚʥʳʭ 

ʩʚʦʡʩʪʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ [1, ʩ. 151]. ɺ ʨʘʙʦʪʘʭ 

[2, ʩ. 251], [3, c. 10733], [4, c. 461], [5, c. 101] ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʷʨʠʟʘʮʠʷ ʧʦʣʷ ʚ çʭʚʦʩʪʦʚʦʡè ʯʘ-

ʩʪʠ ʪʚʠʢʦʚ ʙʣʠʟʢʘ ʢ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʘʥʠʟʦʪʨʦʧʠʝʡ ʠʦʥʦʩʬʝʨʳ. ɸʥʘʣʠʟ ʪʚʠʢʦʚ ʤʦʞʥʦ 

ʧʨʠʚʣʝʯʴ ʜʣʷ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 
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ʦʢʨʝʩʪʥʦʩʪʠ ʩʣʦʷ ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʳ, ʛʜʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʭ ʦʪʨʘʞʝʥʠʝ, ʤʝʪʦʜ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʜʚʫʤ 

ʧʝʨʚʳʤ ʛʘʨʤʦʥʠʢʘʤ ʪʚʠʢʘ ʧʨʠʚʝʜʝʥ ʚ [6, ʩ. 20], [7, 

c. 94]. ɺ [8, c. 53], [9, c. 98], [10, c. 457] ʵʬʬʝʢʪʠʚʥʘʷ 

ʚʳʩʦʪʘ ʚʦʣʥʦʚʦʜʘ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ ʚʜʦʣʴ ʪʨʘʩʩʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʜʘʣʴʥʦʩʪʴ ʜʦ ʠʩʪʦʯʥʠʢʘ ʦʧʨʝʜʝ-

ʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʥʝʩʢʦʣʴʢʠʭ ʛʘʨʤʦʥʠʢ 

ʪʚʠʢʘ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʥʘʙʣʶʜʘ-

ʝʤʳʭ ʛʘʨʤʦʥʠʢ ʦʪ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʦʚ.  

ɸʥʘʣʠʟ ʛʘʨʤʦʥʠʢ ʪʚʠʢʘ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʩʧʝʢ-

ʪʨʦʛʨʘʤʤʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦ-

ʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʠ ʚʳʩʦʪʳ ʚʦʣʥʦʚʦʜʘ [11, c. 58], 

[12, c. 31], [13, c. 227]. ʊʨʝʙʦʚʘʥʠʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʠ ʧʦ ʚʨʝ-

ʤʝʥʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʪʨʘʩʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʨʘʙʦʪʘʭ [14, c. 97], 

[15, c. 1255] ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦ-

ʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʠ ʚʳʩʦʪʳ ʚʦʣʥʦʚʦʜʘ (çʭʘʨʴʢʦʚ-

ʩʢʠʡè ʤʝʪʦʜ [16, c. 1059]) ʧʦ ʬʘʟʦʚʦʤʫ ʩʧʝʢʪʨʫ ʧʨʦ-

ʜʦʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʷ ʜʣʷ 1-ʡ ʤʦʜʳ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʪʚʠʢʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʦʰʠʙʢʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 5 % [16, c. 1059]. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʞʝ ʤʝ-

ʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʚʦʡʩʪʚʘʭ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 0-ʡ ʠ 

1-ʡ ʤʦʜ ʚ ʘʤʧʣʠʪʫʜʥʦʤ ʩʧʝʢʪʨʝ ʪʚʠʢʘ [17, c. 63], ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʘʨʠʘʮʠʠ 

ʚʳʩʦʪʳ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ. 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦ-

ʠʟʚʝʜʝʥ ʥʘʤʠ ʨʘʥʝʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʪ ʚʦʣʥʦʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʥʳʤ ʤʦʜʘʤ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʘʨʠʘʮʠʠ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʤʦʜ ʠ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʘʙʣʶʜʘʝʤʳʭ ʛʘʨʤʦʥʠʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʟʘ-

ʪʫʭʘʥʠʝ ʚ ʠʦʥʦʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʣʦ-

ʢʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʦʯʠ ʥʘ ʦʩʥʦʚʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ 

[6, c. 20] ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʟʘʧʠʩʷʤ ʪʚʠʢʦʚ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʜʦ 

ʠʩʪʦʯʥʠʢʘ D ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ h 

ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʚ [18, c. 289] ʧʨʠ ʧʦʤʦʱʠ ʤʦ-

ʜʝʣʴʥʳʭ ʪʚʠʢʦʚ, ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʢʦʪʦʨʳʭ ʩʠʥʪʝ-

ʟʠʨʦʚʘʣʠʩʴ ʧʦ ʩʧʝʢʪʨʘʤ ʧʦʣʷ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʉʅʏ ï ʆʅʏ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

[19, c. 831]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʣʫʯʘʡʥʦʛʦ ʰʫʤʘ ʩ ʦʪ-

ʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ 3 dB ʠ ʙʦʣʝʝ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 0,4 ʢʤ. ʉʤʝʱʝʥʠʝ 

ʦʮʝʥʦʢ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ʤʦ-

ʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʚʥʷʣʦʩʴ ʦʪ 0,01 ʢʤ ʜʦ ʜʝʩʷʪʳʭ 

ʜʦʣʝʡ ʢʠʣʦʤʝʪʨʘ, ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʳʩʦʪ (ʧʦ ʫʨʦʚʥʶ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 95 

%) °800 ʤ. ɼʣʷ 1-ʡ ʛʘʨʤʦʥʠʢʠ ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʤʝʥʝʝ 

1,5 ʄʤ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 

0.6 ʢʤ. ʊʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ 

ʪʚʠʢʘ ʧʨʠ ʵʪʦʤ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦ-

ʮʝʥʪʦʚ [18, c. 289]. 

ʇʦʣʷʨʠʟʘʮʠʷ ʪʚʠʢʘ ʤʝʥʷʝʪʩʷ ʦʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ 

ʝʛʦ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ [5, c. 101], [20, c. 763]. ʄʝʭʘ-

ʥʠʟʤ ʦʪʨʘʞʝʥʠʷ ʉʅʏ ï ʆʅʏ ʠʟʣʫʯʝʥʠʷ ʚ ʥʠʞʥʝʡ 

ʠʦʥʦʩʬʝʨʝ ʠ ʚʝʣʠʯʠʥʘ ʟʘʪʫʭʘʥʠʷ ʚ ʠʦʥʦʩʬʝʨʥʦʤ 

ʩʣʦʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʷʨʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ 

ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʪʚʠʢʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʝʤ-

ʥʦʛʦ ʧʣʘʥʝʪʦʠʜʘ ʦʭʚʘʯʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʨʘʥʝʝ 

ʪʝʦʨʠʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʚʠʢʘ, ʦʜʥʘʢʦ ʚ ʦʙʣʘʩʪʠ 

ʦʢʦʣʦ ʵʢʚʘʪʦʨʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʵʪʠʭ ʪʝʦʨʠʡ ʫʩʣʦʚʠʝ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʚʦʣʥ.  

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʬʬʝʢʪʦʚ ʧʦʣʷ-

ʨʠʟʘʮʠʠ ʠ ʤʦʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʚʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʝʣʴ ʨʘʙʦʪʳ.  

1. ɼʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ɹʘʥʢ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʪʚʠʢʦʚ ʙʳʣ ʥʘʢʦʧʣʝʥ ʥʘ 

ʙʦʨʪʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʫʜʥʘ çɸʢʘʜʝ-

ʤʠʢ ɺʝʨʥʘʜʩʢʠʡè ʚ ʷʥʚʘʨʝ ï ʘʧʨʝʣʝ 1991 ʛʦʜʘ ʚ ʘʢ-

ʚʘʪʦʨʠʷʭ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʦʚ [4, 

c. 461]. ʉʠʛʥʘʣʳ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪ ʧʦʣʷ (ʜʚʝ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ) 

ʩ ʚʳʭʦʜʘ ʘʥʪʝʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʧʦʜʘʚʘʣʠʩʴ ʥʘ ʬʠʣʴ-

ʪʨʳ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ 0,3é13 ʢɻʮ ʧʦ ʫʨʦʚʥʶ 

ï3 ʜɹ ʠ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ï36 ʜɹ ʥʘ ʦʢʪʘʚʫ ʟʘ ʧʨʝʜʝ-

ʣʘʤʠ ʨʘʙʦʯʝʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ 

ʩʠʛʥʘʣʳ ʩʠʥʭʨʦʥʥʦ ʦʮʠʬʨʦʚʳʚʘʣʠʩʴ 12-ʨʘʟʨʷʜ-

ʥʳʤʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʩ ʯʘ-

ʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 100 ʢɻʮ. ɺʦʣʥʦʚʳʝ ʬʦʨʤʳ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 40,96 ʤʩ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʥʘ ʞʝʩʪʢʦʤ 

ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ. ʂʘʞʜʘʷ ʩʝʨʠʷ ʠʟʤʝʨʝʥʠʡ ʚʢʣʶ-

ʯʘʣʘ 10-16 ʟʘʧʠʩʝʡ, ʧʨʠʥʷʪʳʭ ʚ ʪʝʯʝʥʠʝ 10é15-ʤʠ-

ʥʫʪʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ɺ ʧʣʦʩʢʦʤ ʙʝʩʢʦʥʝʯʥʦʤ ʚʦʣʥʦʚʦʜʝ ʩ ʠʜʝʘʣʴʥʦ 

ʧʨʦʚʦʜʷʱʠʤʠ ʛʨʘʥʠʮʘʤʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʛʥʦʚʝʥʥʦʡ 

ʯʘʩʪʦʪʳ fp(t) p-ʡ ʛʘʨʤʦʥʠʢʠ ʦʪ ʚʨʝʤʝʥʠ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ [12, c. 31]: 
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ʛʜʝ ʚʨʝʤʷ t ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʤʦʤʝʥʪʘ ʧʨʠʭʦʜʘ 
ʘʪʤʦʩʬʝʨʠʢʘ ʚ ʪʦʯʢʫ ʥʘʙʣʶʜʝʥʠʷ; D ï ʜʘʣʴʥʦʩʪʴ ʜʦ 

ʠʩʪʦʯʥʠʢʘ; ʢʨʠʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ p-ʡ ʤʦʜʳ (p = 1, 2, 

3é) ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʦʡ ʚʦʣʥʦʚʦʜʘ 

h: fcp = cp/2h; c ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. 

ɺ ʦʙʣʘʩʪʠ ʚʳʩʦʪ, ʛʜʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʪʨʘʞʝʥʠʝ ʪʚʠʢʦʚ (85é90 ʢʤ), ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ [h, D] ʚ ʤʦʜʝʣʠ ʧʣʦʩ-

ʢʦʛʦ ʠʜʝʘʣʴʥʦʛʦ ʚʦʣʥʦʚʦʜʘ ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ 

ʜʦ ʠʩʪʦʯʥʠʢʦʚ ʪʚʠʢʘ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʥʠʝ ʚʳ-

ʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʧʦ ʪʨʘʩʩʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʙʨʘ-

ʙʦʪʢʠ ʛʘʨʤʦʥʠʢ ʦʜʥʦʛʦ ʪʚʠʢʘ, ʫʩʨʝʜʥʷʣʠʩʴ. ʇʨʠ 

ʵʪʦʤ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʨʘʚʠʣʘ: 

- ʜʣʷ ʪʚʠʢʘ, ʧʨʠʰʝʜʰʝʛʦ ʩ ʨʘʩʩʪʦʷʥʠʷ ʙʦʣʝʝ 

1,5 ʄʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʦʪʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʫʩʨʝʜʥʝʥʠʝʤ ʧʦ ʚʩʝʤ ʛʘʨʤʦʥʠʢʘʤ; 
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- ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʤʝʥʝʝ 1,5 ʄʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʧʦ 2-ʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ 

ʛʘʨʤʦʥʠʢʘʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʘʥʩʘʤʙʣʷ ʜʘʥʥʳʭ ʧʦʣʫ-

ʯʝʥʳ ʟʥʘʯʝʥʠʷ ʫʩʨʝʜʥʝʥʥʳʭ ʚʳʩʦʪ h ʦʪ 83 ʜʦ 94 ʢʤ 

ʠ D ʦʪ 330 ʜʦ 4000 ʢʤ. ʇʦʣʥʦʝ ʯʠʩʣʦ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʪʚʠʢʦʚ ʩʦʩʪʘʚʠʣʦ 279 ʚ 20-ʪʠ ʩʝʨʠʷʭ ʠʟʤʝʨʝʥʠʡ. 

2. ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʷ ʪʚʠʢʦʚ. 
ɺʳʰʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʙʣʠʟʢʫʶ ʢ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦ-

ʣʷʨʠʟʘʮʠʶ ʭʚʦʩʪʦʚʳʭ ʫʯʘʩʪʢʦʚ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ 

ʩʠʛʥʘʣʘ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ. ɺ ʨʘʙʦʪʝ [21] ʥʘʠʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʧʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ, ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʚʠʢʘ ʚ ʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʚʦʣʥʦ-

ʚʦʜʝ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ, ʧʨʠʯʠʥʦʡ ʯʝʛʦ ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʞʝʥʠʷ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘ-

ʥʠʮʝ ï ʚ ʟʘʤʘʛʥʠʯʝʥʥʦʡ ʠʦʥʦʩʬʝʨʝ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʜʯʝʨʢʥʫʪʴ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʠʤʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘ-

ʣʠʟʘʮʠʠ ʵʪʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʆʥʦ ʧʦʣʫ-

ʯʝʥʦ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. ʇʨʠ ʵʪʦʤ ʩʘʤ ʚʦʧʨʦʩ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥʳ ʚʥʫʪʨʠ ʪʚʠʢʘ ʨʝʰʘʝʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦ. ɼʣʷ ʮʝʣʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʟʠʣʫʯʝʚʫʶ ʪʨʘʢʪʦʚʢʫ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʪʚʠʢʘ ʟʘ ʩʯʝʪ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ 

ʦʪ ʛʨʘʥʠʮ ʚʦʣʥʦʚʦʜʘ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʴ ʪʚʠʢʘ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʪ.ʥ. çʧʨʷʤʦʡ ʚʦʣʥʦʡè, ʠʜʫʱʝʡ ʚʜʦʣʴ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦ ʜʫʛʝ ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ ʚ ʧʨʠʙʣʠ-

ʞʝʥʠʠ ʩʬʝʨʠʯʝʩʢʦʡ ɿʝʤʣʠ ʣʠʙʦ ʧʦ ʧʨʷʤʦʡ ʚ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʧʣʦʩʢʦʛʦ ʚʦʣʥʦʚʦʜʘ). ʉʣʝʜʫʶʱʠʝ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚ ʚʦʣʥʦʚʦʡ ʬʦʨʤʝ ʪʚʠʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʠʟʣʫʯʝʥʠʝʤ, ʠʩʧʳʪʘʚʰʠʤ 1, 2, 3é.n ʦʪʨʘ-

ʞʝʥʠʡ ʦʪ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʚʦʣʥʦʚʦʜʘ. ʕʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʛʣʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʠʟʣʫʯʝʥʠʝ ʧʘ-

ʜʘʝʪ ʥʘ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʝʤʥʠʢ ï ʦʪ ʧʦʯʪʠ ʢʘʩʘʪʝʣʴʥʦʛʦ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʜʦ ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʘʜʝʥʠʷ. ɺ ʛʨʫʙʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʪʦʛʜʘ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʪʚʠʢʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʚʦʣʥʳ ʤʦʞʥʦ ʚʠʜʝʪʴ ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ ʢ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʊ.ʦ. ʫʩʣʦʚʠʝ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʚʜʦʣʴ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ 

ʨʝʘʣʠʩʪʠʯʥʳʤ, ʝʩʣʠ ʧʨʠʥʠʤʘʪʴ ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʪʨʝʙʦ-

ʚʘʪʴ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʛʣʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʚ ʦʙʣʘʩʪʠ ʦʪʨʘʞʝʥʠʷ ʪʚʠʢʘ: 

 

sin2(ɠ)/2cos(ɠ) << ƅ(ɤ2 ï ɤ2
0 ï iɜɤ)/(ɤ ɤH)ƅ. (2) 

 

ɿʜʝʩʴ ɠ ï ʫʛʦʣ ʤʝʞʜʫ ʛʝʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠ 

ʚʝʨʪʠʢʘʣʴʶ ʥʘ ʚʳʩʦʪʝ ʦʪʨʘʞʝʥʠʷ (ʜʣʷ ʪʚʠʢʦʚ ʵʪʦ 

ʚʳʩʦʪʘ ʧʦʨʷʜʢʘ 90 ʢʤ), ɤ ï ʪʝʢʫʱʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ 

ʪʚʠʢʘ, ɤH ï ʛʠʨʦʯʘʩʪʦʪʘ ʵʣʝʢʪʨʦʥʦʚ, ʪʘʢʞʝ ʚʟʷʪʘʷ 

ʥʘ ʚʳʩʦʪʝ ʦʙʣʘʩʪʠ ʦʪʨʘʞʝʥʠʷ, ɤ0 ï ʧʣʘʟʤʝʥʥʘʷ ʯʘ-

ʩʪʦʪʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢ-

ʪʨʦʥʦʚ ʥʘ ʵʪʦʡ ʚʳʩʦʪʝ, ɜ ï ʯʘʩʪʦʪʘ ʩʪʦʣʢʥʦʚʝʥʠʡ 

ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʤʦʣʝʢʫʣʘʤʠ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʶʱʘʷʩʷ ʬʫʥʢʮʠʝʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʵʣʝʢʪʨʦʥʦʚ, i ï ʤʥʠʤʘʷ ʝʜʠʥʠʮʘ.  

ɼʣʷ ʥʦʯʥʳʭ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ɤ << ɜ << ɤH ï ʧʦʩʢʦʣʴʢʫ ʛʠʨʦʯʘʩʪʦʪʘ ʵʣʝʢʪʨʦ-

ʥʦʚ ʧʦʨʷʜʢʘ 1 ʄʛʮ, ʦʪʥʦʰʝʥʠʝ ɤH /ɜ ʥʦʯʴʶ ʥʘ ʪʘʢʠʭ 

ʚʳʩʦʪʘʭ ʨʘʚʥʦ 20é70, ʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʦʪʥʘʷ ʦʙ-

ʣʘʩʪʴ ʪʚʠʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 1,5 ʢɻʮé20 ʢɻʮ. ɺ ʨʝʘʣʴ-

ʥʳʭ ʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʘʟʤʝʥʥʦʡ ʯʘ-

ʩʪʦʪʳ, ʛʠʨʦʯʘʩʪʦʪʳ ʠ ʯʘʩʪʦʪʳ ʧʦʣʷ ʪʚʠʢʘ ʧʨʠʚʦʜʷʪ 

ʢ ʚʝʣʠʯʠʥʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ 3é7, ʦʪʯʝʛʦ 

ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʫʩʣʦʚʠʝ (2) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ 

sin2(ɠ)/2cos(ɠ) << 9é49. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʧʦʣʷʨʠʟʘʮʠʶ ʪʚʠ-

ʢʦʚ. ʏʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʪʴ ʪʚʠʢʠ 

ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʤʳ ʩʦʦʪʥʝʩʣʠ ʨʘʟʥʳʝ ʚʦ ʚʨʝ-

ʤʝʥʠ ʫʯʘʩʪʢʠ ʟʘʧʠʩʝʡ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ɗ 

ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ. ʕʪʦ ʩʚʷʟʳʚʘʝʪ ʧʨʠʤʝʥʝʥʥʳʡ ʧʦʜ-

ʭʦʜ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʤʝʪʦʜʝ ʤʦʜʦʚ [22] ʜʣʷ ʚʦʣʥʦ-

ʚʦʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʅʏ-ʆʅʏ ʚʦʣʥ, ʘ ʪʘʢ 

ʪʨʘʢʪʦʚʘʥʥʳʡ ʫʛʦʣ ɗ ʝʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʛʣʘ ʧʘʜʝʥʠʷ, ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʝʣʠ-

ʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʤʦʜʘ. 

ɻʝʦʤʝʪʨʠʷ ʟʘʜʘʯʠ ʚ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʩʤ. Pʠʩ. 1. ʊʦ-

ʛʜʘ ʩʚʷʟʴ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʪʚʠʢʘ D, ʚʨʝʤʝʥʠ 

t ʟʘʜʝʨʞʢʠ ʦʪ ʥʘʯʘʣʘ ʪʚʠʢʘ ʠ ʫʛʣʘ ɗ ʚʳʨʘʞʘʶʪ ʢʘʢ: 

 

sinɗ = 1 / (1+ ct/D), (3) 

 

ʛʜʝ ʩ ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. ʀʥʜʝʢʩ n ʦʧʫ-

ʱʝʥ. 

ʈʘʩʩʤʦʪʨʝʚ ʪʦ ʞʝ ʜʣʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ, ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʩʚʷʟʴ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʪʚʠʢʦʚ 

ʨʘʟʣʠʯʠʷ ʬʦʨʤʫʣ ʩʚʷʟʠ ɗ(ʊ) ʠ ʯʘʩʪʦʪʥʦʡ ʜʠʩʧʝʨʩʠʠ 

ʟʘʤʝʪʥʳ ʚ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʪʚʠʢʦʚ ï ʥʘ ʚʨʝʤʝʥʘʭ 

ʤʝʥʝʝ 0,5é1,5 ʤʩ. 
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ʈʠʩ. 1. ʃʫʯʝʚʘʷ ʪʨʘʢʪʦʚʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷ ʚ ʧʣʦʩʢʦʤ ʚʦʣʥʦʚʦʜʝ ɿʝʤʣʷ-ʠʦʥʦʩʬʝʨʘ. 
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ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʣʫʯʠ ʧʨʠʭʦ-

ʜʷʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ, ʤʳ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤ ʚʳʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʩʠʛʥʘʣʘ ʦʪ ʫʜʘ-

ʣʝʥʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʤʦʣʥʠʠ) ʢʘʢ 

ʚʦʣʥʫ ɹʨʠʣʣʶʵʥʘ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʦʪʨʝʟʢʘ. 

ʉʦʧʦʩʪʘʚʠʤ ɗ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʘʥʘ-

ʣʠʟʠʨʫʝʤʦʛʦ ʦʪʨʝʟʢʘ ʪʚʠʢʘ. ɽʛʦ ʜʣʠʥʘ ʜʣʷ ʮʝʣʝʡ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʠ ʦʭʚʘ-

ʪʳʚʘʶʱʝʡ ʭʦʪʷ ʙʳ ʥʝʩʢʦʣʴʢʦ çʣʫʯʝʡè, ʠ ʞʝʣʘ-

ʪʝʣʴʥʦ ʫʟʢʦʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʫʛʣʫ. ʂʘʢ ʢʦʤʧʨʦ-

ʤʠʩʩ ʤʳ ʚʳʙʨʘʣʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ʚ 5 çʣʫʯʝʡè. ɼʣʠ-

ʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʦʪʨʝʟʢʘ DT5(ɗ) ʩʦʩʪʘʚʠʪ:  
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʘ 

ʧʘʜʝʥʠʷ ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ ʜʣʷ ʩʦʩʝʜʥʠʭ ʣʫʯʝʡ q ʠ q+1 

ʤʝʥʷʝʪʩʷ ʠ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʜʘʣʝʝ ʦʪ ʥʘʯʘʣʘ ʪʚʠʢʘ 

ʠ ʙʣʠʞʝ ʢ ʦʪʚʝʩʥʳʤ ʫʛʣʘʤ ʧʘʜʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʷʨʠʟʘʮʠʠ ʧʦʣʷ ʪʚʠʢʘ ʦʪ ʫʛʣʘ 

ʧʘʜʝʥʠʷ. ʄʳ ʨʘʩʩʯʠʪʘʣʠ ʝʝ ʩ ʰʘʛʦʤ ʚ 5Á. ʇʨʝʜʝʣ 

ʩʥʠʟʫ ʟʘʜʘʝʪ ʜʣʠʥʘ ʟʘʧʠʩʝʡ ʪʚʠʢʘ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

40 ʤʩ, ʠ ʜʘʣʴʥʦʩʪʠ ʜʦ ʠʩʪʦʯʥʠʢʦʚ. ʄʳ ʧʦʣʫʯʘʣʠ 

ʤʠʥʠʤʘʣʴʥʳʝ ʫʛʣʳ ʧʘʜʝʥʠʷ 10õ15Á. ɺʝʨʭʥʠʡ ʧʨʝ-

ʜʝʣ ʚʳʪʝʢʘʝʪ ʠʟ (4) ʠ ʨʘʚʝʥ ɗmax = arctg(D/4h). ʕʪʦ 

ʟʥʘʯʝʥʠʝ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 75Á. ʂ ʦʪʨʝʟʢʘʤ ʟʘʧʠʩʠ, 

ʩʦʧʦʩʪʘʚʣʝʥʥʳʤ ʠʩʢʦʤʦʤʫ ʫʛʣʫ, ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʦ-

ʮʝʜʫʨʘ ʫʤʥʦʞʝʥʠʷ ʥʘ ʦʢʥʦ ʍʵʤʠʥʛʘ, ʠ ʟʘʪʝʤ ɹʇʌ 

(ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ). ʅʘ ʯʘʩʪʦʪʝ, ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʠʩʢʦʤʳʤ ʫʛʣʦʤ ʢʘʢ qq cos2/)( hcf =
, ʤʳ ʚʳʯʠʩʣʷʣʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï r ʠ ʨʘʟʥʦʩʪʴ ʬʘʟ Ɋ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʘʷ ʠʟ ʥʠʭ ï 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʘʤ-

ʧʣʠʪʫʜ) r ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ, ʢʦʛʜʘ ʧʦʧʝ-

ʨʝʯʥʘʷ ʘʤʧʣʠʪʫʜʘ ʤʝʥʴʰʝ ʧʨʦʜʦʣʴʥʦʡ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʣʠʥʦʶ ʤʘʣʦʡ ʧʦʣʫʦʩʠ ʵʣʣʠʧʩʘ ʧʦʣʷʨʠʟʘʮʠʠ ʠʟʣʫ-

ʯʝʥʠʷ. ʂʦʛʜʘ ʞʝ ʵʣʣʠʧʩ ʧʦʣʷʨʠʟʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥ 

ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚʦʣʥʦʡ, ʟʘ-

ʜʘʥʥʦʛʦ ʚʝʢʪʦʨʦʤ ʇʦʡʥʪʠʥʛʘ, ʤʳ ʚʠʜʠʤ r>1. ʂʘʢ 

ʣʝʚʦʧʦʣʷʨʠʟʦʚʘʥʥʫʶ ʤʳ ʧʨʠʥʠʤʘʣʠ ʤʦʜʫ, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛ-

ʥʠʪʥʦʛʦ ʚʝʢʪʦʨʘ ʢʦʪʦʨʦʡ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʛʝʦʤʘʛ-

ʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʪʘʢ ʞʝ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ. ɺ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ, ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ ʶʞʥʦʤ ʧʦʣʫ-

ʰʘʨʠʠ ʧʨʘʚʦʡ, ʘ ʚ ʩʝʚʝʨʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʫʰʘʨʠʠ 

ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʷʤ. ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʦʪʙʨʘʢʦʚʳʚʘʣʠʩʴ, ʝʩʣʠ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʪʚʠʢʘ ʧʝʨʚʘʷ ʚʦʣʥʦʚʘʷ ʤʦʜʘ ʥʘ ʯʘʩʪʦʪʝ ʦʪʩʝʯʢʠ ʚʦʣ-

ʥʦʚʦʜʘ ʥʝ ʧʨʝʚʳʰʘʣʘ ʚʜʚʦʝ ʰʫʤ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʪʚʠʢʦʚ ʷʚʣʷʝʪʩʷ ʣʝ-

ʚʘʷ ʢʨʫʛʦʚʘʷ ʠ ʙʣʠʟʢʘʷ ʢ ʥʝʡ ʧʦʣʷʨʠʟʘʮʠʷ ʧʦʣʷ ʚ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ. ʕʪʘ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʘʤ ʧʘ-

ʜʝʥʠʷ ɗ = 10ęé35ę. ɺ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʪʚʠʢʘ ʚʧʣʦʪʴ 

ʜʦ ʫʛʣʘ 63,5ę [23, c. 60] ʧʦʣʷʨʠʟʘʮʠʷ ʧʦʣʷ ʣʠʥʝʡʥʘ, 

ʠ ʠʟʣʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʢʚʘʟʠ-ʊʄ ʠ 

ʢʚʘʟʠ-ʊɽ ʤʦʜ ʚʦʣʥʦʚʦʜʘ.  

ʇʦʣʷʨʠʟʘʮʠʷ ʤʦʜʳ 2-ʛʦ ʧʦʨʷʜʢʘ ʠ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʯʘʩʪʦʪʥʳʭ ʤʦʜ ʦʩʪʘʝʪʩʷ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʩ ʧʨʝʦʙ-

ʣʘʜʘʥʠʝʤ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ ʤʦʜʳ 1-ʛʦ ʧʦʨʷʜʢʘ ʧʨʠʚʝ-

ʜʝʥʦ ʥʠʞʝ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʟʠʤʫʪʘ, ʠʣʠ ʪʦʯʥʝʝ, ʧʨʦʣʝʛʘʥʠʷ ʪʨʘʩʩʳ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʪʚʠʢʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʉʫ-

ʝɦʩʪʚʫʶʪ ʫʢʘʟʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ 

ʧʨʠʤʝʨʝ ʥʘʰʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦ-

ʛʜʘ ʪʨʘʩʩʘ ʪʚʠʢʘ, ʥʘʯʠʥʘʷ ʦʪ ʛʨʦʟʦʚʦʛʦ ʦʯʘʛʘ ʜʦ 

ʪʦʯʢʠ ʧʨʠʝʤʘ, ʧʦʣʥʦʩʪʴʶ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʟʦʥʳ (ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʘʟʠʤʫʪʘ), ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʚʦ- 

ʠ ʧʨʘʚʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʚʦʣʥ ʚ ʪʚʠʢʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʦʙʳʯʥʦʛʦ. ɼʘʣʝʝ, ʧʦʣʷʨʠʟʘʮʠʠ ʪʚʠʢʦʚ, ʧʨʠʰʝʜ-

ʰʠʭ ʩ ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʜʠʩʪʘʥʮʠʡ, ʨʘʟʣʠʯʘʶʪʩʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʪʚʠʢʦʚ, 

ʧʨʦʰʝʜʰʠʭ ʙʦʣʝʝ 1,5 ʄʤ ʦʪ ʠʩʪʦʯʥʠʢʘ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪɹ ʩʚʷʟʘʥʦ ʩ ʦʪʣʠʯʠʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʟʘʪʫ-

ʭʘʥʠʷ ʣʝʚʦ- ʠ ʧʨʘʚʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʚʦʣʥ ʚ ʩʦʩʪʘʚʝ 

ʪʚʠʢʘ. 

ʊ.ʢ. ʧʘʨʘʤʝʪʨʳ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʛʝʦʤʘʛʥʝʪʠʟʤʦʤ, ʛʨʘʬʠʢʠ ʦʪʨʘʞʘʶʪ ʵʪʦ, ʠ ʧʦ-

ʣʷʨʠʟʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 

2 ʠ ʈʠʩ. 3 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʘʟʠʤʫʪʘ, 

ʢʦʪʦʨʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʪʚʠʢʘ ʚʳʯʠʩʣʷʣʩʷ 

ʯʝʨʝʟ ʘʟʠʤʫʪ ʪʨʘʩʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʛʦ ʠ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ (ʤʝʩʪʦʥʘ-

ʭʦʞʜʝʥʠʷ ʩʫʜʥʘ) ʥʘ ʜʘʪʫ ʧʨʠʝʤʘ. ʀʟ ʚʩʝʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʝ-

ʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʩʣʫʯʘʝʚ.  
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ʈʠʩ. 2. ʆʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ ʜʣʷ ʪʚʠʢʦʚ ʩ ʜʘʣʴʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ >1.5 ʄʤ. 

 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʙʣʠʟʢʠ ʢ 1 (ʩʣʫ-

ʯʘʡ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ) ʜʣʷ ʤʘʣʳʭ ʫʛʣʦʚ 

15ęé35ę, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʚʦʩʪʦʚʳʤ ʯʘʩʪʷʤ ʪʚʠ-

ʢʦʚ. ʊʘʢ ʞʝ ʜʣʷ ʨʘʟʥʦʩʪʠ ʬʘʟ ʥʘ ʫʛʣʘʭ ʧʘʜʝʥʠʷ 

20ęé35ę ʟʥʘʯʝʥʠʷ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʘʭʦʜʷʪʩʷ 

ʚʙʣʠʟʠ 90ę. ɺʢʫʧʝ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʨʘʟʥʦʩʪʠ ʬʘʟ ʦʪ 

ʧʨʷʤʦʛʦ ʫʛʣʘ ʵʪʦ ʦʧʠʩʳʚʘʝʪ ʩʣʫʯʘʡ ʣʝʚʦʡ ʵʣʣʠʧʪʠ-

ʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʪʚʠʢʘ. 
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ʅʘ ʚʩʝʭ ʛʨʘʬʠʢʘʭ ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʩʝʢʪʦʨʳ ʘʟʠʤʫʪʦʚ ʚʙʣʠʟʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʪʦʢ-ʟʘ-

ʧʘʜ ʠ ʟʘʧʘʜ-ʚʦʩʪʦʢ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʫʛʣʦʚ ʧʘʜʝʥʠʷ 

40ęé60ę. ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʪʚʠʢʠ ʩ ʟʘʤʝʪʥʦ ʦʪ-

ʣʠʯʘʶʱʠʤʠʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʣʷʨʠʟʘʮʠʠ. ʇʨʘʚʦ- ʠ 

ʣʝʚʦʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʢʨʫʛʦʚʳʝ ʚʦʣʥʳ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚ 1-ʡ ʤʦʜʝ ʪʚʠʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝ-

ʥʠʷʭ. ʋ ʯʘʩʪʠ ʪʚʠʢʦʚ ʩ ʜʘʣʴʥʦʩʪʷʤʠ ʜʦ ʠʩʪʦʯʥʠʢʦʚ 

ʙʦʣʝʝ 1,5 ʄʤ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ-

ʯʪʠ ʣʠʥʝʡʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ 1-ʡ ʤʦʜʳ ʩʠʛʥʘʣʘ (ʪ.ʝ. 

ʜʦʣʷ ʧʨʘʚʦ- ʠ ʣʝʚʦʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʚʦʣʥ ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʘ). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʧʨʝʦʙ-

ʣʘʜʘʥʠʝ ʧʨʘʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ (96 % ʧʦ 

ʵʥʝʨʛʠʠ). ʆʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ ʙʣʠʟʢʦ ʝʜʠʥʠʮʝ, ʘ 

ʨʘʟʥʦʩʪʴ ʬʘʟ ʪʦʛʜʘ ʙʣʠʟʢʘ ʢ -90ę. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠʚʝʩʪʠ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʛʨʘ-

ʬʠʢʘʭ ʧʦʣʥʳʡ ʘʥʩʘʤʙʣʴ ʪʚʠʢʦʚ, ʢʘʨʪʠʥʘ ʙʫʜʝʪ 

ʩʭʦʜʥʦʡ, ʦʜʥʘʢʦ ʫʯʘʩʪʢʦʚ ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʣʠ-

ʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʫ çʙʣʠʟʢʠʭè ʪʚʠʢʦʚ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝʪ. 
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ʈʠʩ. 3. ʈʘʟʥʦʩʪʴ ʬʘʟ ʜʣʷ ʪʚʠʢʦʚ ʩ ʜʘʣʴʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ >1.5 ʄʤ. 

 

ɼʣʷ ʧʨʦʷʩʥʝʥʠʷ ʢʘʨʪʠʥʳ ʤʳ ʩʦʯʣʠ ʥʫʞʥʳʤ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʦʦʪʥʦʰʝʥʠʶ (2). ɺʝʩʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ 

ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʪʚʠʢʠ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ ʠ 

ʪʚʠʢʠ, ʤʝʩʪʦ ʧʨʠʝʤʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʦʩʴ ʚʥʝ ʵʢʚʘ-

ʪʦʨʠʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʰʠʨʦʪ. ʊʦʯʥʝʝ, ʫʯʠʪʳ-

ʚʘʣʦʩʴ, ʚʳʧʦʣʥʷʝʪʩʷ ʣʠ ʫʩʣʦʚʠʝ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʚʳʩʦʪʘʭ ʦʪʨʘʞʝʥʠʷ (ʧʨʠʤʝʨʥʦ 

90 ʢʤ). 

ɼʣʷ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʡ ʩʧʨʘʚʝʜʣʠʚʘ ʪʝʦʨʠʷ [23, 

c. 60], ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʣʝʚʫʶ ʢʨʫʛʦʚʫʶ ʧʦ-

ʣʷʨʠʟʘʮʠʶ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʪʚʠʢʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʪʚʠʢʘ. ʆʢʦʣʦʧʦʣʷʨʥʳʝ ʠ ʩʨʝʜʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʝ 

ʰʠʨʦʪʳ ʦʭʚʘʪʳʚʘʶʪʩʷ ʪʘʢʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ. ɺ 

ʩʣʫʯʘʝ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ, ʢʦʛʜʘ ʫʛʦʣ ʤʝʞʜʫ 

ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʠ 

ʚʝʨʪʠʢʘʣʴʶ >75ę, ʧʨʠʙʣʠʞʝʥʠʝ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ɺ ʮʝʣʷʭ ʢʨʘʪʢʦ-

ʩʪʠ ʠʟʣʦʞʝʥʠʷ ʧʨʠʚʝʜʝʤ ʧʦ ʜʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʩʣʫ-

ʯʘʷ ʥʘ ʈʠʩ. 4 ʠ ʈʠʩ. 5. 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʦʪ-

ʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ (ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ) ʠ 

ʨʘʟʥʦʩʪʴ ʬʘʟ. ɻʨʘʬʠʢʠ ʜʣʷ ʨʘʟʥʦʩʪʠ ʬʘʟ ʦʧʫʱʝʥʳ, 

ʪ.ʢ. ʦʥʠ ʥʝ ʚʥʦʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ. 
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ʈʠʩ. 4.  

ʆʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʜʣʷ ʪʚʠʢʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʅʘʙʣʶʜʘʶʪʩʷ ʪʨʠ ʟʘʤʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʪ-

ʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʚ ʩʨʝʜʥʝʤ ʙʣʠʟʢʠ ʢ 1. ʆʜʥʘʢʦ 

ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʜʚʘ ʫʟʢʠʭ ʩʝʢʪʦʨʘ ʙʣʠʟ 90ę 

ʠ 270ę, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ Ñ10ę. ɺ 

ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ ʨʷʜ ʪʚʠʢʦʚ ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʥʘʣʠʯʠʝʤ ʧʨʘʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʩʦʩʪʘʚʝ 

ʩʠʛʥʘʣʘ, ʩ ʧʦʣʷʨʠʟʘʮʠʝʡ ʥʝʨʝʜʢʦ ʜʦʭʦʜʷʱʝʡ ʜʦ ʧʦ-

ʯʪʠ ʣʠʥʝʡʥʦʡ ʚ ʭʘʨʘʢʪʝʨʥʦʡ ʦʙʣʘʩʪʠ ʫʛʣʦʚ ʧʘʜʝʥʠʷ 

40ęé45ę. ʕʪʦʪ ʫʛʦʣ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʩʣʫʯʘʝʤ 

ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ.  
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ʈʠʩ. 5. ʆʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʜʣʷ ʪʚʠʢʦʚ ʚʥʝ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʰʠʨʦʪ. 

 

ɺ ʦʙʣʘʩʪʷʭ ʚʥʝ ʦʢʨʝʩʪʥʦʩʪʝʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʵʢʚʘʪʦʨʘ ʜʦʙʘʚʣʷʝʪʩʷ ʪʨʝʪʴʷ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ: ʰʠʨʦʢʠʡ (Ñ30ę) ʩʝʢʪʦʨ ʚʦʢʨʫʛ ʘʟʠʤʫʪʘ 90ę, 

ʛʜʝ, ʥʘʧʨʦʪʠʚ, ʥʘʙʣʶʜʘʶʪʩʷ ʪʚʠʢʠ ʩ ʦʪʥʦʰʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜ ʤʝʥʝʝ 1, ʧʨʠʯʝʤ ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ 

ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʣʠʞʝ ʘʟʠʤʫʪ ʢ 90ę. ɺ ʦʙʣʘʩʪʠ ʫʛ-

ʣʦʚ ʧʘʜʝʥʠʷ 55ęé65ę ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ ʚ ʩʨʝʜ-

ʥʝʤ ʜʦʩʪʠʛʘʝʪ 0,4é0,5. ʇʨʠ ʵʪʦʤ ʨʘʟʥʦʩʪʴ ʬʘʟ ʦʩʪʘ-

ʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ. ʇʨʠ ʙʦʣʴʰʠʭ ʜʠʩʪʘʥʮʠʷʭ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʪʚʠʢʘ ʯʘʩʪʦʪʥʘʷ ʜʠʩʧʝʨʩʠʷ ʧʨʦʷʚʣʷʝʪʩʷ 

ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ 

ʪʚʠʢʘ ʠ ʵʬʬʝʢʪʳ ʧʦʜʜʘʶʪʩʷ ʨʘʟʨʝʰʝʥʠʶ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʬʬʝʢʪʘ 2), ʦʙ-

ʱʝʛʦ ʜʣʷ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʠ ʚʥʝʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙ-

ʣʘʩʪʝʡ, ʵʬʬʝʢʪ 3), ʧʨʠʚʦʜʷʱʠʡ ʢ ʠʥʦʤʫ ʦʪʣʠʯʠʶ ʦʪ 

çʩʪʘʥʜʘʨʪʥʦʡè ʢʘʨʪʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʦʣʷʨʠ-

ʟʘʮʠʠ ʪʚʠʢʦʚ, ʚʳʟʳʚʘʝʪʩʷ ʠʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ ʦʙʣʘʩʪʠ ʛʝʦʤʘʛ-

ʥʝʪʠʟʤʘ, ʣʠʙʦ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʪʚʠʢ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʩʷ ʢʚʘʟʠ-

ʧʨʦʜʦʣʴʥʦ ʚʜʦʣʴ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʵʪʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʯʠʩʣʘ 

ʤʦʜ (ʛʘʨʤʦʥʠʢ) ʚ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ 

ʪʚʠʢʦʚ (ʩʤ. ʈʠʩ. 6.). ɼʣʷ ʪʚʠʢʦʚ ʩ ʵʣʣʠʧʩʦʤ ʧʦʣʷʨʠ-

ʟʘʮʠʠ, ʚʳʪʷʥʫʪʳʤ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʘ 

ʋʤʦʚʘ-ʇʦʡʥʪʠʥʛʘ, ʢʘʢ ʚʦʩʪʦʯʥʦʛʦ, ʪʘʢ ʠ ʟʘʧʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʭʦʜʘ ʭʘʨʘʢʪʝʨʥʦ ʤʘʣʦʝ ʯʠʩʣʦ ʛʘʨ-

ʤʦʥʠʢ (2é4) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʠʩʪʘʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ.

83 84 85 86 87 88 89 90 91 92 93
ʕʬʬʝʢʪʠʚʥʘ̫ ʚrʩʦʪʘ ʦʪʨʘʞʝʥʠ̫, ʢʤ
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0.7=1/sqrt(2)

ʈʘʟʤʝʨ ʢʨʫʛʘ ʧʦʢʘʟrʚʘʝʪ
ʯʠʩʣʦ ʛʘʨʤʦʥʠʢ ʪʚʠʢʘ

 
ʈʠʩ. 6. ʆʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʫ ʪʚʠʢʦʚ ʚ ʜʚʫʭ ʫʟʢʠʭ 

ʩʝʢʪʦʨʘʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʘʟʠʤʫʪʦʚ ʚʦʢʨʫʛ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʪʦʢ-ʟʘʧʘʜ ʠ ʟʘʧʘʜ-ʚʦʩʪʦʢ. ʏʠʩʣʦ ʛʘʨʤʦʥʠʢ ʚ 

ʪʚʠʢʝ ʧʦʢʘʟʘʥʦ ʯʝʨʝʟ ʨʘʟʤʝʨ ʢʨʫʛʦʚ. ʋʛʦʣ ʧʘʜʝʥʠʷ 40ę. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʚʠʢʠ ʩ çʵʬʬʝʢʪʦʤ 3)è (ʦʪʥʦʰʝ-

ʥʠʝ ʘʤʧʣʠʪʫʜ <0.7) ʦʙʣʘʜʘʶʪ ʯʠʩʣʦʤ ʭʦʨʦʰʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʛʘʨʤʦʥʠʢ ʚʧʣʦʪʴ ʜʦ 6é7.  

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ 

ʦʟʥʘʯʘʝʪ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʥʠʭ ʠ ʘʥʦʤʘʣʴʥʦ ʭʦʨʦʰʠʝ 

ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʥʠʟʢʦʝ ʟʘʪʫʭʘʥʠʝ). ɻʘʨ-

ʤʦʥʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʘʤ ʚʳʩʰʠʭ ʧʦʨʷʜ-

ʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʡ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ), ʚʩʝ 

ʦʙʨʘʟʦʚʘʥʳ ʚʦʣʥʘʤʠ ʣʝʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. 

ʄʦʞʥʦ ʚʳʜʚʠʥʫʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʪʘʢʠʝ ʫʩʣʦ-

ʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʙʣʶʜʘʣʠʩʴ ʠ ʜʣʷ 1-ʦʡ ʛʘʨ-

ʤʦʥʠʢʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʣʝʚʦʧʦʣʷʨʠʟʦʚʘʥʥʦʡ ʢʨʫʛʦ-

ʚʦʡ ʚʦʣʥʳ, ʝʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʧʨʝʦʙʣʘʜʘʥʠʶ ʥʘʜ ʧʨʘʚʦ-ʧʦʣʷʨʠ-

ʟʦʚʘʥʥʦʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʦʙʟʦʨ 

ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ ʚ ʩʦʩʪʘʚʝ ʚʳʜʝʣʝʥʥʳʭ ʫʟʢʠʭ 

ʩʝʢʪʦʨʦʚ ʛʝʦʤʘʛʥʠʪʥʳʭ ʘʟʠʤʫʪʦʚ. ʆʙʱʝʝ ʯʠʩʣʦ ʠʭ 

63 (ʨʘʥʜʦʤʥʳʤ ʦʙʨʘʟʦʤ ʚ çʚʦʩʪʦʯʥʦʤè ʠ çʟʘʧʘʜ-

ʥʦʤè ʩʝʢʪʦʨʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ 31 ʠ 32 ʟʘʧʠʩʠ, 

ʩʨʝʜʠ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʚʠʢʦʚ). ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʩʨʝʜʠ ʪʚʠʢʦʚ ʩ ʘʟʠʤʫʪʘʤʠ 80é100ę (çʚʦʩʪʦʯ-

ʥʳʭè) ʪʦʣʴʢʦ ʪʨʠ ʙʳʣʦ ʟʘʧʠʩʘʥʦ ʚʥʝ ʘʢʚʘʪʦʨʠʠ ɸʪ-

ʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʆʜʥʘʢʦ ʚ ʯʠʩʣʝ çʟʘʧʘʜʥʳʭè 

ʜʝʚʷʪʴ ʟʘʧʠʩʘʥʳ ʚ ɸʪʣʘʥʪʠʢʝ ʠ 23 ʚ ʀʥʜʦ-ʇʘʩʠ-

ʬʠʢʝ. ɽʩʣʠ ʙʳ ʨʘʟʣʠʯʠʷ ʚ ʧʦʣʷʨʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʘʢʚʘʪʦʨʠʝʡ, ʘ ʥʝ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʘʟʠʤʫʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʨʠʜʠʘʥʫ, ʚ çʟʘʧʘʜʥʦʤè 

ʩʝʢʪʦʨʝ ʪʚʠʢʦʚ ʵʪʦ ʦʙʥʘʨʫʞʠʣʦʩʴ ʙʳ. 

ɼʣʷ ʧʘʨ ʟʥʘʯʝʥʠʡ ʜʘʣʴʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʪ ʦʪʨʘʞʝʥʠʷ ʧʦ ʢʘʞʜʦʡ ʟʘʧʠʩʠ 

ʥʘ ʈʠʩ. 7 ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʛʘʨʤʦʥʠʢ. ʈʝʟʢʦ ʚʳʜʝʣʷ-

ʶʪʩʷ ʩʨʝʜʠ ʚʩʝʡ ʚʳʙʦʨʢʠ 63 ʵʢʟʝʤʧʣʷʨʦʚ ʨʷʜ ʪʚʠʢ-

ʘʪʤʦʩʬʝʨʠʢʦʚ, ʛʜʝ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʠʭ ʚʨʝʤʝʥʥʦʡ ʬʦʨʤʳ ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ 

ʙʦʣʴʰʝ 1 (ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 3é4, 7é8) ʠ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʣʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʨʘʟʥʦʩʪʴʶ ʬʘʟ, 

ʢʘʢ ʧʨʘʚʠʣʦ ʦʢʦʣʦ 90ę, 120ę, ʚ ʦʯʝʥʴ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʤʝʥʝʝ 60ę. ʆʥʠ ʚ ʥʘʣʠʯʠʠ ʚ ʦʙʦʠʭ ʩʝʢʪʦʨʘʭ (5 ʠ 8 ʚ 

çʚʦʩʪʦʯʥʦʤè ʠ çʟʘʧʘʜʥʦʤè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʥʝʠʟ-

ʤʝʥʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚʙʣʠʟʠ ʵʢʚʘʪʦʨʘ ʠ ʪʦʣʴʢʦ ʪʘʤ. 

ʋ ʪʘʢʠʭ ʪʚʠʢʦʚ ʥʘ ʚʩʝʤ ʠʭ ʧʨʦʪʷʞʝʥʠʠ ʵʣʣʠʧʩ ʧʦ-

ʣʷʨʠʟʘʮʠʠ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪ, ʦʢʘʟʳʚʘʷʩʴ ʙʣʠʞʝ ʢ ʣʠ-

ʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. 

ʈʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʦʚ ʪʚʠʢʘ ʦʙʳʯʥʦ 

ʚʝʩʴʤʘ ʚʝʣʠʢʠ ï ʙʦʣʝʝ 2,2 ʄʤ, ʚʧʣʦʪʴ ʜʦ 3,7 ʄʤ, 

ʦʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ 3 ʩʣʫʯʘʷ ʪʚʠʢʦʚ, ʧʨʠʰʝʜʰʠʭ 

ʩʦ ʩʨʝʜʥʝʡ ʜʠʩʪʘʥʮʠʠ, 1,3é1, 45 ʄʤ. ʗʨʢʦʡ ʦʪʣʠ-

ʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʦʡ ʛʨʫʧʧʳ ʪʚʠʢʦʚ ʚʳʩʪʫʧʘʝʪ 

ʪʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʦʪʨʘʞʘʶʱʝʛʦ ʩʣʦʷ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʥʠʟʢʦʡ, ʦʪ 83 ʜʦ 87 ʢʤ, ʚ ʩʨʝʜʥʝʤ 85,21 ʢʤ. 

ʅʘ ʈʠʩ. 7.ʘ ʧʨʠʚʝʜʝʥʘ ʵʪʘ ʧʦʜʛʨʫʧʧʘ ʟʘʧʠʩʝʡ. ʅʘ 

ʤʘʪʝʨʠʘʣʘʭ ʚʩʝʛʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʩʠʚʘ ʪʚʠʢʦʚ 

ʚʳʷʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠʭ ʤʦʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʪ 

ʜʘʣʴʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʳʩʦʪ [6, c. 20]. ɺ ʜʘʥʥʦʡ 

ʧʦʜʛʨʫʧʧʝ, ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ, ʯʠʩʣʦ 

ʛʘʨʤʦʥʠʢ ʤʘʣʦ, ʧʨʠʯʝʤ ʜʣʷ ʚʩʝʭ ʪʚʠʢʦʚ ʩʦ ʩʨʝʜʥʝʡ 

ʜʘʣʴʥʦʩʪʴʶ ʜʦ ʠʩʪʦʯʥʠʢʘ ʦʥʦ ʨʘʚʥʦ 3, ʘ ʧʨʠ ʙʦʣʴ-

ʰʠʭ ʜʘʣʴʥʦʩʪʷʭ ʨʘʚʥʦ 2 ʟʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝ-

ʥʠʝʤ. 

ʏʘʩʪʦʪʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ɜ ɻ ʣʝʢʪʨʦʥʦʚ ʩ 

ʥʝʡʪʨʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʨʘʩʪʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʚʳʩʦʪʳ ʠ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. ʅʠʟʢʠʝ ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʪʚʠʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʧʨʠʤʝʨʦʚ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʝʩʪ-

ʥʦʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʪʨʘʩʩʳ ʪʚʠʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝ-

ʨʝʭʦʜ ʦʪ ʜʥʷ ʢ ʥʦʯʠ (ʠ ʦʪ ʥʦʯʠ ʢʦ ʜʥʶ). ɺʩʣʝʜʩʪʚʠʝ 

ʨʦʩʪʘ ɜ ʧʦʚʳʰʝʥʥʦʝ ʟʘʪʫʭʘʥʠʝ ʚ ʦʪʨʘʞʘʶʱʝʤ ʩʣʦʝ 

ʠʦʥʦʩʬʝʨʳ ʧʦʨʦʞʜʘʝʪ ʤʝʭʘʥʠʟʤ ʦʪʨʘʞʝʥʠʷ, ʙʣʠʟ-

ʢʠʡ ʢ ʦʪʨʘʞʝʥʠʶ ʦʪ ʩʨʝʜʳ ʩ ʧʦʪʝʨʷʤʠ, ʥʘʧʦʜʦʙʠʝ 

ʦʪʨʘʞʝʥʠʷ ʦʪ ʩʣʦʷ ʤʝʪʘʣʣʘ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘ-

ʥʠʷ ʘʪʤʦʩʬʝʨʠʢʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʜʥʝʚʥʦʡ ʠʦʥʦ-

ʩʬʝʨʝ. ʆʪʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʠʟʦʪʨʦʧʥʦʡ 

ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʨʘʩʱʝʧʣʝʥʠʝ ʥʘ ʦʙʳʢʥʦʚʝʥʥʫʶ ʠ 

ʥʝʦʙʳʢʥʦʚʝʥʥʫʶ ʚʦʣʥʳ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. ʇʦʚʳʰʝʥ-

ʥʘʷ ʜʦʣʷ ʣʠʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ 

ʬʦʨʤʝ ʘʪʤʦʩʬʝʨʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ 

(ʚ ʦʙʣʘʩʪʷʭ ʟʘʨʠ, ʙʣʠʟ ʛʨʘʥʠʮ ʥʦʯʥʦʡ ʠ ʜʥʝʚʥʦʡ ʧʦ-

ʣʫʩʬʝʨ) ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʝʨʝʩʪʨʦʡʢʘ ʠʦʥʦʩʬʝʨʳ ʦʪ 

ʜʥʝʚʥʦʡ ʢ ʥʦʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ɺ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʪʚʠʢʠ (7 

ʜʣʷ çʚʦʩʪʦʯʥʦʛʦè ʠ 5 ʜʣʷ çʟʘʧʘʜʥʦʛʦè, ʪʦ ʝʩʪʴ ʧʨʠ-

ʤʝʨʥʦ 20% ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ), ʦʪʥʦʰʝ-

ʥʠʷ ʘʤʧʣʠʪʫʜ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʣʠʩʴ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ 

ʝʜʠʥʠʮʝ. ʈʘʟʥʦʩʪʴ ʬʘʟ ʙʦʣʴʰʝ 0ę, ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʪ 

20ę ʜʦ 80ę (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 60ę), ʦʟʥʘʯʘʣʘ, 

ʯʪʦ ʜʣʷ ʵʪʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝ-

ʤʝʥʥʦʡ ʬʦʨʤʳ ʧʝʨʚʘʷ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ) ʛʘʨʤʦ-

ʥʠʢʘ ʠʤʝʣʘ ʣʝʚʫʶ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ. 

ʈʠʩ.7.ʙ ʧʦʢʘʟʳʚʘʝʪ ʠʭ. ʕʪʘ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʘʢ ʙʳ ʧʝʨʝʭʦʜʥʫʶ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʢ ʧʦʩʣʝʜʫ-

ʶʱʠʤ. 
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ʚ) ʛ) 

ʈʠʩ. 7. ʏʠʩʣʦ ʛʘʨʤʦʥʠʢ ʫ ʪʚʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʛʨʫʧʧ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʧʦʣʷʨʠʟʘʮʠʠ. 

 

ʊʚʠʢʠ ʚ ʝʝ ʩʦʩʪʘʚʝ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʚ ʦʢʦʣʦ-

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʚʥʝ. ɼʘʣʴʥʦʩʪʠ ʜʦ ʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠ ʙʦʣʝʝ 2,2 ʄʤ (3 ʩʣʫʯʘʷ), 

ʠ ʩʨʝʜʥʠʤʠ, 1,3é1,8 ʄʤ (3 ʩʣʫʯʘʷ), ʠ ʥʘ ʛʨʘʥʠʮʝ 

çʙʣʠʞʥʝʡ ʟʦʥʳè, ʚ ʧʨʝʜʝʣʘʭ 0,95é1,2 ʄʤ (6 ʩʣʫ-

ʯʘʝʚ). ʕʬʬʝʢʪʠʚʥʳʝ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

ʦʪ 85 ʜʦ 89 ʢʤ.  

ʈʘʥʝʝ ʫʧʦʤʷʥʫʪʳʝ ʢʦʨʨʝʣʷʮʠʠ ʯʠʩʣʘ ʛʘʨʤʦʥʠʢ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʪ 87é89 ʢʤ ʤʥʦʛʦ ʚʳʰʝ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʚ ʩʧʝʢ-

ʪʨʝ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʚʩʝ ʪʘʢʠʝ ʪʚʠʢʠ ʩ 4, 7, 8 ʛʘʨ-

ʤʦʥʠʢʘʤʠ ʩʦʯʝʪʘʶʪ ʵʪʦʪ ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ ʦʪʨʘʞʘʶ-

ʱʝʛʦ ʩʣʦʷ ʠ ʤʘʣʫʶ ʜʘʣʴʥʦʩʪʴ ʜʦ ʠʩʪʦʯʥʠʢʘ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 2é3 ʛʘʨʤʦ-

ʥʠʢʠ. ɺʩʝ ʪʚʠʢʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʘʟʣʠʯʠʤʳʭ 

ʛʘʨʤʦʥʠʢ ʚ ʩʧʝʢʪʨʘʭ ʦʢʘʟʘʣʠʩʴ ʟʘʧʠʩʘʥʳ ʚʥʝ ʵʢʚʘ-

ʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʧʦʚʦʜʫ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʩʢʘʟʘʥʳ ʪʝ ʞʝ ʩʦʦʙʨʘʞʝʥʠʷ ʦʙ ʵʬʬʝʢʪʝ ʧʝ-

ʨʝʩʪʨʦʡʢʠ ʠʦʥʦʩʬʝʨʳ ʦʪ ʜʥʝʚʥʦʡ ʢ ʥʦʯʥʦʡ ʩʪʨʫʢ-

ʪʫʨʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʧʦ ʬʘʢʪʫ, ʥʝ ʩʦʙ-

ʩʪʚʝʥʥʦ ʪʚʠʢʠ, ʷʚʣʷʷʩʴ ʧʝʨʝʭʦʜʥʳʤ ʩʣʫʯʘʝʤ ʦʪ 

ʜʥʝʚʥʳʭ ʘʪʤʦʩʬʝʨʠʢʦʚ ʢ ʪʚʠʢʘʤ, ʥʘʧʦʜʦʙʠʝ ʩʠʪʫʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʣʥʝʯʥʳʭ ʟʘʪʤʝʥʠʷʭ 

[24, c. 667]. 

ɺ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ (4 ʚ çʚʦʩʪʦʯ-

ʥʦʤè, 17 ʚ çʟʘʧʘʜʥʦʤè) ʪʚʠʢʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝ-

ʤʝʥʥʦʡ ʬʦʨʤʳ ʢʦʪʦʨʳʭ ʨʘʟʥʦʩʪʴ ʬʘʟ ʤʝʥʷʝʪ ʟʥʘʢ 

(ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʴ 

ʪʚʠʢʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʦʩʪʴʶ ʬʘʟ). ɺʩʝ ʪʘʢʠʝ 

ʦʙʨʘʟʮʳ ʟʘʧʠʩʘʥʳ ʚ ʦʙʣʘʩʪʠ ʚʥʝ ʵʢʚʘʪʦʨʘ, ʛʜʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ʢʚʘʟʠʧʨʦʜʦʣʴʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ. ɺʩʝ ʦʥʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʰʣʠ ʨʘʩʩʪʦ-

ʷʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʪʚʠʢʘ ʙʦʣʝʝ 2,3 ʄʤ, ʚʧʣʦʪʴ ʜʦ 

4,3 ʄʤ (ʩʤ. ʈʠʩ.7.ʚ). ʕʬʬʝʢʪʠʚʥʳʝ ʚʳʩʦʪʳ ʦʪʨʘʞʝ-

ʥʠʷ ʢʘʢ ʧʨʘʚʠʣʦ ʩʦʩʪʘʚʣʷʣʠ 87é89 ʢʤ, ʥʦ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʚʳʰʝ, 89é92 ʢʤ (7 ʩʣʫʯʘʝʚ). ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ ʩʠʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʜʚʫʭ ʠʭ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ çʚʦʩʪʦʯʥʳʭè ʪʚʠʢʦʚ ʦʢʘʟʘ-

ʣʠʩʴ ʤʥʦʛʦ ʤʝʥʴʰʝ 1 ʜʣʷ ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ ʫʛʣʦʚ ʧʘ-

ʜʝʥʠʷ 30é65ę (0.1é0.3), ʧʨʠʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠ-

ʯʠʤʳʭ ʛʘʨʤʦʥʠʢ ʫ ʵʪʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʦʢʘʟʘʣʦʩʴ 6, 4, 

3 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ çʟʘʧʘʜʥʦʤè 
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ʩʝʢʪʦʨʝ ʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʪʩʷ, 

ʥʦ ʚʩʝʛʜʘ >1, ʚʧʣʦʪʴ ʜʦ 8é12, ʠ ʯʠʩʣʦ ʛʘʨʤʦʥʠʢ ʩʦ-

ʩʪʘʚʣʷʣʦ 2é3. ʕʪʦ ʪʚʠʢʠ, ʚ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʪʦ-

ʨʳʭ ʧʝʨʚʘʷ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ) ʛʘʨʤʦʥʠʢʘ ʠʤʝʝʪ 

ʘʥʦʤʘʣʴʥʦ ʙʦʣʴʰʫʶ ʜʦʣʶ ʧʨʘʚʦʡ ʢʨʫʛʦʚʦʡ ʧʦʣʷ-

ʨʠʟʘʮʠʠ. ʂʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, ʪʘ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʧʨʝ-

ʚʘʣʠʨʦʚʘʪʴ ʧʦ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʚʠʢʠ ʚ ʦʩʪʘʚʰʝʡʩʷ ʛʨʫʧʧʝ (ʩʤ. 

ʈʠʩ. 7.ʛ). ɺ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʝʚʘʷ ʵʣʣʠʧʪʠʯʝʩʢʘʷ 

ʧʦʣʷʨʠʟʘʮʠʷ, ʥʦ ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜ ʤʝʥʝʝ 

ʝʜʠʥʠʮʳ. ʊʘʢʠʭ ʪʚʠʢʦʚ ʚʳʷʚʣʷʝʪʩʷ 15 ʚ çʚʦʩʪʦʯ-

ʥʦʤè ʩʝʢʪʦʨʝ ʠ 2 ʚ çʟʘʧʘʜʥʦʤè. ɼʘʣʴʥʦʩʪʠ ʜʦ ʠʩ-

ʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʙʦʣʝʝ 2,4 

ʄʤ, ʜʦ 3,1 ʄʤ (5 ʟʘʧʠʩʝʡ), ʚ ʩʨʝʜʥʝʤ ʜʠʘʧʘʟʦʥʝ 

1,3é1,8 ʄʤ (10 ʟʘʧʠʩʝʡ), ʚ ʚʠʜʝ ʠʩʢʣʶʯʝʥʠʷ ʦʢʦʣʦ 

çʙʣʠʞʥʝʡ ʟʦʥʳè, 1é1,1 ʄʤ (2 ʟʘʧʠʩʠ). ʕʬʬʝʢʪʠʚ-

ʥʳʝ ʚʳʩʦʪʳ ʦʪʨʘʞʝʥʠʷ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʚʳʭʦʜʷʪ 

ʠʟ ʧʨʝʜʝʣʦʚ 87é89 ʢʤ (13 ʟʘʧʠʩʝʡ), ʦʩʪʘʣʴʥʳʝ ʦʢʘ-

ʟʘʣʠʩʴ ʥʘ 1 ʢʤ ʚʳʰʝ ʣʠʙʦ ʥʠʞʝ. 

ɼʣʷ ʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʩʧʝʢ-

ʪʨʳ ʪʚʠʢʦʚ ʩ 2é3 ʛʘʨʤʦʥʠʢʘʤʠ. ʉʨʘʚʥʠʤ ʩʦ ʚʪʦʨʦʡ 

ʠʟ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʛʨʫʧʧ ʪʚʠʢ-ʘʪʤʦʩʬʝʨʠʢʦʚ (ʈʠʩ. 

7.ʙ), ʛʜʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʚʠʢʠ ʩʦ ʩʨʝʜʥʝʡ 

ʜʘʣʴʥʦʩʪʴʶ ʜʦ ʠʩʪʦʯʥʠʢʘ. ɿʜʝʩʴ ʢʘʨʪʠʥʘ ʚʩʝʮʝʣʦ 

ʦʪʣʠʯʘʝʪʩʷ, ʚʩʝ 10 ʟʘʧʠʩʝʡ ʠʤʝʶʪ 4é5 ʛʘʨʤʦʥʠʢ. 

ɼʘʞʝ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʦʪʨʘʞʝʥʠʷ ʥʝ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʪʦʤʫ. ʅʘʢʦʥʝʮ, 2 ʪʚʠʢʘ ʠʟ çʙʣʠʞʥʝʡ 

ʟʦʥʳè ʠʤʝʣʠ ʚ ʩʧʝʢʪʨʝ ʧʦ 5 ʠ 7 ʛʘʨʤʦʥʠʢ. ɼʘʥʥʘʷ 

ʩʣʫʯʘʡʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʳʙʦʨʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʝ-

ʣʠʢʘ ʧʦ ʨʘʟʤʝʨʫ, ʯʪʦʙʳ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

ʨʘʟʨʝʰʠʪʴ ʚʦʧʨʦʩ, ʧʨʦʷʚʣʷʝʪʩʷ ʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ 

ʵʬʬʝʢʪʘʭ ʧʦʣʷʨʠʟʘʮʠʠ ʥʝʚʟʘʠʤʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʚʦʩʪʦʢ-ʟʘʧʘʜ ʠ ʟʘʧʘʜ-ʚʦʩʪʦʢ. ʀʟ ʝʝ ʯʠʩʣʘ 13 ʵʢ-

ʟʝʤʧʣʷʨʦʚ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʚʥʝ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʦʙ-

ʣʘʩʪʝʡ. ʊʝʦʨʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʪʘʢʘʷ ʥʝʚʟʘʠʤʥʦʩʪʴ ʜʦʣʞʥʘ ʥʘʙʣʶʜʘʪʴʩʷ. ʏʠʩʣʦ 

ʨʘʟʣʠʯʠʤʳʭ ʛʘʨʤʦʥʠʢ ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʠʟ 13 ʪʚʠʢʦʚ 

ʚʘʨʴʠʨʫʝʪʩʷ, ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʷ ʚʳʰʝʦʧʠʩʘʥʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟ 4 ʵʢʟʝʤʧʣʷʨʦʚ ʪʚʠ-

ʢʦʚ ʠʟ ʦʢʦʣʦʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʣʘ-

ʩʪʝʡ ʥʝʪ ʪʚʠʢʦʚ ʠʟ çʙʣʠʞʥʝʡ ʟʦʥʳè, ʠ ʚ ʩʨʝʜʥʝʤ 

ʯʠʩʣʦ ʛʘʨʤʦʥʠʢ ʨʘʚʥʦ 3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʬ-

ʬʝʢʪ ʥʝʚʟʘʠʤʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʣʷ-

ʨʠʟʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʝʨʚʦʡ (ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ) ʛʘʨʤʦʥʠʢʠ ʪʚʠʢʘ. ʇʦʚʳʰʝʥʥʦʝ ʯʠʩʣʦ ʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʚ ʩʧʝʢʪʨʝ ʧʨʠʩʫʱʝ ʪʚʠʢʘʤ 

ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ ʟʘ-

ʤʝʪʥʦ ʤʝʥʝʝ ʝʜʠʥʠʮʳ, ʧʨʠʰʝʜʰʠʭ ʩ ʚʦʩʪʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʝʡ ʜʦ 

ʠʩʪʦʯʥʠʢʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʵʬʬʝʢʪ ʚʳʷʚʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʷʭ. 

ɼʣʷ ʩʣʫʯʘʝʚ ʩʨʝʜʥʝʡ ʜʘʣʴʥʦʩʪʠ ʥʘʣʠʯʥʳʡ ʩʦ-

ʩʪʘʚ ʟʘʧʠʩʝʡ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʚʳʚʦʜʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʝʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʪʚʠʢʦʚ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʧʘʜ-ʚʦ-

ʩʪʦʢ. 

ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʣʷʨʠʟʘ-

ʮʠʠ ʪʚʠʢʦʚ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʚʠʢʦʚ ʚ ʦʢʦʣʦʵʢʚʘʪʦʨʠʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʢʚʘʟʠʧʨʦ-

ʜʦʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ.  

ɺʳʚʦʜʳ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʷ-

ʨʠʟʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʉʅʏ ï ʆʅʏ ʧʦʣʷ ʚ ʚʦʣʥʦʚʦʜʝ 

ɿʝʤʣ-̫ʠʦʥʦʩʬʝʨʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʨʝʭʢʦʤʧʦ-

ʥʝʥʪʥʳʭ ʟʘʧʠʩʝʡ ʪʚʠʢʦʚ ʜʣʷ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ (ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝ 1-ʛʦ ʧʦʨʷʜʢʘ) ʚʜʦʣʴ ʚʩʝʡ ʚʨʝ-

ʤʝʥʥʦʡ ʬʦʨʤʳ ʩʠʛʥʘʣʘ. ʇʦʣʷʨʠʟʘʮʠʷ ʩʠʛʥʘʣʘ ʚʳʨʘ-

ʞʘʣʘʩʴ ʯʝʨʝʟ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 

(ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜ ʧʦʧʝʨʝʯʥʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʠʛʥʘʣʘ) ʠ ʠʭ ʨʘʟʥʦʩʪʴ ʬʘʟ. 

ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʤʝʩʪʝ ʩ ʦʙʥʘ-

ʨʫʞʠʚʘʝʤʳʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʯʠʩʣʦʤ ʛʘʨʤʦʥʠʢ 

ʪʚʠʢʘ. ʅʘ ʫʛʣʘʭ ʧʘʜʝʥʠʷ 15é35ę ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʚʘʷ 

ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʪʚʠʢʘ, ʯʪʦ ʭʦʨʦʰʦ ʩʦ-

ʛʣʘʩʫʝʪʩʷ ʩ ʪʝʦʨʠʝʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʘʪʤʦʩʬʝʨʠʢʘ ʚ ʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ 

ʘʥʠʟʦʪʨʦʧʥʦʡ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʦʡ. ɺ ʦʙʣʘʩʪʠ ʟʘʨʠ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʉʅʏ-ʘʪʤʦʩʬʝʨʠʢʦʚ 

ʧʦʢʘʟʳʚʘʶʪ ʢʘʨʪʠʥʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʝʨʝ-

ʩʪʨʦʡʢʝ ʦʙʣʘʩʪʠ ʦʪʨʘʞʝʥʠʷ ʪʚʠʢʘ ʦʪ ʠʟʦʪʨʦʧʥʦʡ ʢ 

ʘʥʠʟʦʪʨʦʧʥʦʡ ʠʦʥʦʩʬʝʨʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪ 

ʥʝʚʟʘʠʤʥʦʩʪʠ ʚ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʩʪʦʢ-ʟʘʧʘʜ ʠ ʟʘʧʘʜ-ʚʦʩʪʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʧʨʠ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ 40é65ę. ʕʪʦʪ ʵʬ-

ʬʝʢʪ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ 

ʪʚʠʢʦʚ. ɼʣʷ ʛʨʫʧʧʳ ʠʭ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʚʥʝ ʦʙʣʘʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʵʢʚʘʪʦʨʘ, ʩ ʘʟʠʤʫʪʘʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʤʝʨʥʦ 60ęé120ę ʠ ʧʦʣʷʨʠʟʘ-

ʮʠʦʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ r=0,3é0,7 ʧʨʠ ʫʛʣʘʭ ʧʘʜʝ-

ʥʠʷ 40ęé60ę, ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ ʜʦʣʷ ʪʚʠʢʦʚ 

ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ.  
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ɸʅʅʆʊɸʎɯʗ 

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʢʦʥʪʨʦʣʶ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʘʶʪʴ ʘʢʪʫʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʜʦʜʘʪʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʤʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʽ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ, ʦʮʽʥʮʽ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʜʽʡʥʦʩʪʽ. ʆʧʠʩʘʥʦ ʦʩʥʦʚʠ ʧʦʙʫʜʦʚʠ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʽ ʨʽʟʥʽ ʜʦʜʘʪʢʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

ABSTRACT 

Mathematical models of control of random processes that are relevant for a wide range of applications are 

developed, for example, in the management of multi-channel complex and computer networks, the scoring of their 

reliability efficiency. The bases of construction of control charts and various applications of statistical quality 

control are described.  

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ, ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʙʝʟʣʽʯ, ʤʘʨʢʦʚʩʢʠʝ ʧʨʦʮʝʩʠ, ʩʪʘʪʠʩ-

ʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʢʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ.  

Keywords: control, random process, controlled set, Markov processes, statistical quality control, control 

charts. 
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1. ʇʝʨʝʜʤʦʚʘ 

ʉʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦ-

ʩʪʽ ʩʪʠʤʫʣʶʚʘʣʦ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʽ ʰʢʦʣʠ, ʟʘʩʥʦʚ-

ʥʠʢʘʤʠ ʷʢʠʭ ʙʫʣʠ ʚʠʜʘʪʥʽ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʠʩʣʠʪʝʣʽ 

ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚ, ɹ. ɺ. ɻʥʝʜʝʥʢʦ ʪʘ ʾʭʥʽ ʩʪʫʜʝʥʪʠ. 

ʋʧʨʦʜʦʚʞ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ ʚ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ 

ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʪʝʦʨʽʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦ-

ʩʪʽ (ʜʠʚ. ʢʥʠʛʠ ʗ.ɹ.ʐʦʨ, ʖ.ʂ.ɹʻʣʷʻʚ, ɹ.ɺ. ɻʥʻʜʝ-

ʥʢʦ). ʉʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʚʧʣʠʥʫʣʦ ʥʘ ʥʘʩʪʫʧʥʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦ-

ʙʣʝʤʠ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ 

ʚʠʧʘʜʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ [1-5]. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʙʝʟ-

ʧʝʨʝʨʚʥʦ ʯʘʩ t ʽ ʡʦʛʦ ʩʪʘʥ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t ʦʧʠʩʫ-

ʶʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤ ʧʨʦʮʝʩʦʤ ɝ (t) ʟ ʟʥʘʯʝʥʥʷʤʠ ʚ 

ʤʥʦʞʠʥʽ X. ʄʠ ʥʘʟʠʚʘʻʤʦ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ, ʢʝ-

ʨʦʚʘʥʫ, ʷʢʱʦ ʾʾ ʥʘʙʽʨ ʩʪʘʥʽʚ ʜʽʣʠʪʴʩʷ ʥʘ ʥʘʙʽʨ ʢʝʨʦ-

ʚʘʥʠʭ ʩʪʘʥʽʚ X0 ʽ ʥʘʙʽʨ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ X1, 

ʪʦʙʪʦ X = X0  ᷾X1, X0 ž X1 = ,ɲ X0 Í ɲ, X1 Í ɲ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʝ ʩʪʘʥ x0 Xɴ0 - ʮʝ ʩʪʘʥ ʩʠʩʪʝʤʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʟʜʘʣʝʛʽʜʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʩʭʝʤʘʭ [1, 5, 6] ʪʘʢʽ 

ʩʪʘʥʠ ʻ ʪʠʤʠ, ʜʣʷ ʷʢʠʭ ʧʦʢʘʟʥʠʢ ʢʘʨʪʠ ʣʝʞʠʪʴ ʚ ʤʝ-

ʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʦʙʣʘʩʪʝʡ (ʚ ʤʝʞʘʭ ʢʝʨʫʚʘʥʥʷ), ʘ 

ʜʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʪʘʥʘʤʠ ʪʝʭʥʽʯʥʦʾ ʟʨʫʯʥʦʩʪʽ ʡʦʛʦ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʩʝʨʝʜ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ 

x1ᶰὢ1 ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʚʽʜʭʠʣʝʥʽ ʩʪʘʥʠ ʩʠʩʪʝʤʠ, 

ʱʦ ʦʟʥʘʯʘʻ ʡʦʛʦ ʥʝʚʜʘʯʫ, ʘʣʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʪʘʢʽ ʩʪʘʥʠ ʤʦʞʥʘ ʚʽʜʰʢʦʜʫʚʘʪʠ. 

ʄʠ ʧʦʟʥʘʯʘʻʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʠʩʪʝʤʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʥʘʙʦʨʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ p (t) = 

P{‚ὸ  ɴX0 }, ʧʨʦʪʠʣʝʞʥʘ ʡʤʦʚʽʨʥʽʩʪʴ q(t) = 1 ï p(t) 

ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʙʝʟʣʽʯʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʩʪʘʥʽʚ X1. ʇʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʤʘʻ ʙʘʛʘʪʦ ʢʦʥʪʨʦʣʴʦ-

ʚʘʥʠʭ ʩʪʘʥʽʚ X0 ʜʣʷ ʬʽʢʩʦʚʘʥʦʛʦ iʤʦʚʽʨʥʽʩʪʴ p1 (t) 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʠʤ ʟʘʚʜʘʥʥʷʤ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜ-

ʥʦʶ ʩʠʩʪʝʤʦʶ (ʧʨʦʙʣʝʤʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʨʦʣʴ-

ʥʠʭ ʢʦʨʜʦʥʽʚ). ɿʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʡʤʦʚʽʨʥʦʩʪʽ p(t) ʟ 

ʬʽʢʩʦʚʘʥʠʤ ʥʘʙʦʨʦʤ X0 ʥʘʟʠʚʘʻʪʴʩʷ ʟʚʦʨʦʪʥʠʤ ʟʘ-

ʚʜʘʥʥʷʤ ʢʝʨʫʚʘʥʥʷ. ʃʝʛʢʦ ʮʝ ʧʦʙʘʯʠʪʠ ʨʦʟʨʘʭʫʥʦʢ 

ʽʤʦʚʽʨʥʦʩʪʝʡ p(t), q(t) ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʠʧʘʜʢʦ-

ʚʦʛʦ ʧʨʦʮʝʩʫ ‚ὸ ʪʘ ʤʥʦʞʠʥ X0, X1. ɺʠʧʘʜʢʦʚʠʡ 

ʧʨʦʮʝʩ ʜʘʻʪʴʩʷ ʡʦʛʦ ʡʤʦʚʽʨʥʽʩʥʦʶ ʤʽʨʦʶ P(ẗ) (ʫ 
ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ F (x, t) ʘʙʦ 

ʜʝʷʢʝ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʧʨʠʢʣʘʜ, 

ʚʣʘʩʪʠʚʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʄʘʨʢʦʚʘ ʘʙʦ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ , ʚʣʘʩʪʠʚʽʩʪʴ ʩʪʘʮʽʦʥʘʨʥʦ-

ʩʪʽ ʪʘ ʝʨʛʦʜʠʯʥʦʩʪʽ). ʄʦʞʥʘ ʜʠʩʢʨʝʪʠʟʫʚʘʪʠ ʯʘʩ t , 

ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʯʘʩ t ʫ ʬʦʨʤʽ ʢʽʥʮʝʚʦʾ ʘʙʦ ʥʝ-

ʩʢʽʥʯʝʥʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ { t1 , t2 , é , tn }, { t1 , t2 , é , 

tn , é }. ʄʦʞʝ ʽʩʥʫʚʘʪʠ ʽʥʰʠʡ ʪʠʧ ʥʘʙʦʨʽʚ ʢʝʨʦʚʘ-

ʥʠʭ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ. ɼʣʷ ʪʘʢʠʭ ʨʽʟʥʠʭ 

ʚʠʧʘʜʢʽʚ (ʪʠʧʠ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ‚ὸ ʨʽʟʥʽ ʥʘ-

ʙʦʨʠ X ʚʠʨʽʰʫʶʪʴ ʧʨʷʤʽ ʪʘ ʟʚʦʨʦʪʥʽ ʟʘʜʘʯʽ ʢʝʨʫ-

ʚʘʥʥʷ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʪʘ 

ʪʝʦʨʽʶ ʢʝʨʫʶʯʠʭ ʛʨʘʬʽʢʽʚ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʽ 

ʛʘʣʫʟʽ [1,5]. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʧʪʠʤʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʫʧ-

ʨʘʚʣʽʥʥʷ ʜʣʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

[5]. 

ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʧʦʙʫʜʦʚʘ ʡʦʛʦ ʢʘʥʦʥʽʯʥʦʛʦ ʽʤʦʚʽʨʥʽʩʥʦʛʦ 

ʧʨʦʩʪʦʨʫ (  , F, P) ʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʦʨʝʤʽ ʂʦʣʤʦ-

ʛʦʨʦʚʘ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʪʝʦʨʽʾ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʞʝʥ ʉʽʤʝʡʩʪʚʦ ʩʠ-

ʤʝʪʨʠʯʥʦ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ (ʩʽʤʝʡʩʪʚʦ 

ʬʫʥʢʮʽʡ ʢʽʥʮʝʚʦʤʽʨʥʠʭ ʨʦʟʧʦʜʽʣʽʚ) ʚʠʟʥʘʯʘʻ ʩʪʦʭʘ-

ʩʪʠʯʥʠʡ ʧʨʦʮʝʩ ʦʜʥʦʟʥʘʯʥʦ ʜʦ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʌʫ-

ʥʢʮʽʾ ʢʽʥʮʝʚʦʛʦ ʨʦʟʤʽʨʫ ʨʦʟʧʦʜʽʣʫ ʚʽʜʽʛʨʘʶʪʴ ʪʫ ʞ 

ʨʦʣʴ ʜʣʷ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʬʫʥʢʮʽʷ ʨʦʟʧʦ-

ʜʽʣʫ ʜʣʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʚʦʥʠ ʤʽʩʪʷʪʴ ʚʩʶ ʽʥ-

ʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʧʘʜʢʦʚʠʡ 

ʧʨʦʮʝʩ ‚(t) ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʮʝʩʦʤ X = 

{ X(t), t ᶰὝ, ʮʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʚʠʙʠʨʘʻʪʴʩʷ ʛʘ-
ʫʩʩʦʚʳʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ X(t, ,X(t, ὼϽ) = x(t) = ( 

-ᶰɱ - ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ. ʊʦʜʽ ʤʠ ʤʦ
ʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʬʫʥʢʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫ-

ʚʘʥʥʷ ʪʘ ʢʦʚʘʨʽʘʮʽʾ ʧʨʦʮʝʩʫ, ʚʽʜʧʦʚʽʜʥʦ, ‘ὸ

ὓ ὼὸ  ̔ C(s,t) = M((X(s) -‘ί ὢὸ  ‘ὸ  ʜʝ 

M(Ͻ) - ʦʧʝʨʘʪʦʨ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ. ʈʝʘʣʴ-
ʥʠʡ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ X = {X(t),t  Ὑ} ʚʚʘʞʘʻʪʴʩʷ 

ʛʘʫʩʩʦʚʩʴʢʠʤ, ʷʢʱʦ ʡʦʛʦ ʢʽʥʮʝʚʽ ʨʦʟʤʽʨʥʽ ʨʦʟʧʦ-

ʜʽʣʠ ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʛʘʫʩʩʦʚʩʴʢʠʡ ʧʨʦʮʝʩ 

ʜʘʻ ʬʫʥʢʮʽʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ‘ὸ ̔  ʬʫʥʢ-

ʮʽʷ ʢʦʚʘʨʽʘʮʽʾ C (s, t). 

ʋ ʥʘʩ ʻ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ ɝ(t) ̫ ʢ ʩʽʤʝʡʩʪʚʦ ʚʠ-

ʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ X = {X (t), t ɴ  T}, ʟʘʜʘʥʠʭ ʥʘ ʦʜ-

ʥʦʤʫ ʡʤʦʚʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ (ɋ, F, P) ʟʘʣʝʞʥʦ ʚʽʜ ʜʝ-

ʷʢʦʛʦ ʧʘʨʘʤʝʪʨʘ t ʚʽʜ ʤʥʦʞʠʥʠ T ʽ ʙʝʨʫʯʠ ʟʥʘʯʝʥʥʷ 

ʚ ʜʝʷʢʠʡ ʽʥʰʠʡ ʬʽʢʩʦʚʘʥʠʡ ʥʘʙʽʨ E. ʗʢʱʦ ʩʫʢʫʧ-

ʥʽʩʪʴ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʝ-

ʘʣʴʥʦʶ ʣʽʥʽʻʶ, ʪʦ E = R, ʪʦ ʜʣʷ ʟʘʜʘʥʦʾ ʝʣʝʤʝʥʪʘʨ-

ʥʦʾ ʧʦʜʽʾ ɤɴ ɋ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷ x = X (ɤ): T Ÿ R ʮʝ 

ʬʫʥʢʮʽʷ x = {x (t), t ɴ T} ʚ ʟʚʠʯʘʡʥʦʤʫ ʟʥʘʯʝʥʥʽ, ʷʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʘʻʢʪʦʨʽʻʶ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ɝ (t). 

ʇʘʨʘʤʝʪʨ ʯʘʩʫ t  ɴ T ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ ʟ ʦʙʣʽʢʦʚʦʛʦ ʯʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʥʦʞʠʥʠ 

ʘʙʦ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʥʦʞʠ-

ʥʘʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʦʥʷʪʪʷ. ʗʢʱʦ ʤʥʦ-

ʞʠʥʘ T = N = {1, 2, ... } ̫ ʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʥʘʪʫʨʘʣʴ-

ʥʠʭ ʯʠʩʝʣ, ʪʦ X = {X (n), n  ɴ N} ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʠʧʘʜʢʦʚʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ X = 

{X (n), n ɴ  N}. ʗʢʱʦ ʤʥʦʞʠʥʘ T ʻ ʨʝʘʣʴʥʦʶ ʣʽʥʽʻʶ 

T = R = (-Ð, + Ð) ʘʙʦ ʾʾ ʽʥʪʝʨʚʘʣʠ (a, b), [a, b], (a, b], 

[a, b], -Ð Ò a < b Ò + Ð ʽ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʯʘʩ, ʪʦ 

ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ. 

ʃʝʛʢʦ ʟʘʤʝʪʠʪʠ, ʱʦ ʧʨʠ ʤʥʦʞʠʥʽ ʧʽʜʢʦʥʪʨʦ-

ʣʴʥʠʭ ʩʪʘʥʽʚ ὢ ὥȟὦ, -Њ  ὥ ὦ Њ, ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʨʽʚʥʘ P(‚ὸᶰὢ ὴὸ Ὂὦȟὸ
ὊὥȟὝ ʽ ʤʦʞʥʘ ʧʨʦʩʪʦ ʚʠʨʽʰʠʪʠ ʧʨʷʤʫ ʪʘ ʟʚʦʨʦ-

ʪʥʫ ʟʘʜʘʯʫ ʢʦʥʪʨʦʣʶ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʬʫʥʢʮʽʻʶ ʨʦ-

ʟʧʦʜʽʣʫ F (ʭ, t). 

 

2. ʂʦʥʪʨʦʣʴ ʤʘʨʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʪʨʦʣʴ ʤʘʨʢʦʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ 

[3]. ʎʝ ʧʦʨʦʜʞʫʻ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʦʚʽʨʥʦʩ-

ʪʝʡ ʧʝʨʝʭʦʜʫ ʤʽʞ ʥʘʙʦʨʘʤʠ ʢʝʨʦʚʘʥʠʭ ʽ ʥʝʢʦʥʪʨʦ-

ʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ, ʦʪʨʠʤʘʥʥʷ ʝʨʛʦʜʠʯʥʠʭ ʫʤʦʚ ʜʣʷ 

ʢʝʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɺʣʘʩʪʠʚʽʩʪʴ ʝʨʛʦʜʠʯʥʦʩʪʽ ʢʝʨʦ-

ʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʧʝʨʰʦʯʝʨʛʦʚʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʨʝʘ-

ʣʴʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʧʦʣʷʛʘʻ ʚ ʘʩʠʤʧ-

ʪʦʪʠʯʥʦʤʫ ʩʪʘʣʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʘ-

ʙʦʨʘʭ ʢʝʨʦʚʘʥʠʭ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ ʽ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ. ɹʘ-

ʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʥʮʶʛʽʚ ʄʘʨʢʦʚʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʘʛʘʪʦʤʘʰʠʥʥʠʭ ʘʩʦʮʽʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, [10]).  

ʅʘʧʨʠʢʣʘʜ, ʫ ʜʦʩʠʪʴ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ɝ (t) - ʮʝ ʩʪʦʭʘʩʪʠʯʥʦ ʥʝʧʝʨʝʨʚʥʠʡ ʨʝʛʫʣʷʨʥʠʡ ʥʝ-

ʦʜʥʦʨʽʜʥʠʡ ʣʘʥʮʶʞʦʢ ʄʘʨʢʦʚʘ ʟ ʟʥʘʯʝʥʥʷʤʠ ʚ ʚʠ-

ʤʽʨʶʚʘʥʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʧʨʦʩʪʦʨʽ (X, B (X)), ʜʝ B 

(X) - ɹʦʨʝʣʴ ʘʣʛʝʙʨʘ ʧʽʜʤʥʦʞʠʥ X ʽ ʤʘʪʨʠʮʷ ʙʝʟʧʝ-

ʨʝʨʚʥʠʭ ʣʦʢʘʣʴʥʠʭ ʽʤʦʚʽʨʥʽʩʥʠʭ ʧʝʨʝʭʦʜʽʚ (ʽʥʬʽʥʽ-

ʪʝʟʠʤʘʣʴʥʘ ʤʘʪʨʠʮʷ) 

 

ὗὸ  ή ὸ , ȟ ᶰὢȟ ή ὸ π, 

 , В  ή ɴ ὸ πȟᶰὢȢ 

 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ 

 

ὗ ὸ  ή ὸ , ὖ ὸȟί  ὴ ὸȟί  

ȟ ᶰὢ ὢ (i, j =0, 1);  

ɩ ὸȟί  “ ὸȟί ȟȟ ᶰὢ ( j =0, 1); 

ὴ ὸȟί ὖ‚ί ȟȿ ‚ὸ ȟ“ ὸȟί

ὖ‚ί ȟ‚ό ᶰὢȟὸ ό 

ί  ‚ὸ Ȣ 
 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʩʠʩʪʝʤʠ, ʢʦʣʠ ʾʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

(ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ) ʩʪʘʥʫ ὼ ᶰὢ ὼ ᶰὢ , ʚʽ-
ʜʦʤʦ, ʱʦ ʚʩʽ ʩʪʘʥʠ ʩʧʽʣʢʫʶʪʴʩʷ ʽ ʟ ɭʜʠʥʘ ʚʽʨʦʛʽʜ-

ʥʽʩʪʴ ʚʠʭʦʜʫ ʟ ʥʘʙʦʨʫ ὢ0 (ὢ1) ʤʦʞʥʘ ʧʦʚʝʨʥʫʪʠ ʥʘ-

ʟʘʜ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʚʯʝʥʥʷ ʤʦʜʝʣʽ ʚʠʧʘʜʢʦʚʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʜʚʦʭ ʣʘʥʮʶ-

ʞʢʽʚ ʄʘʨʢʦʚʘ ‚ ὸ ̔ ‚ ὸ, t ɴ πȟЊʟʘ ʫʤʦʚʠ, ʱʦ 
ʾʭʥʻ ʧʨʦʩʪʦʨʫ X ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ, ʘ ʚʩʽ ʩʪʘʥʠ 

ὼ ᶰὢ  ʜʣʷ ‚ ὸ ,  ὼ ᶰὢ ɝ_0 (t),) ʜʣʷ ‚ ὸ ʧʦʛʣʠ-

ʥʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʽʜʥʦʩʠʥʠ 

ʤʽʞ ʤʘʪʨʠʮʷʤʠ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʽʚ ὖ ὸȟί ʽ 

ɩ ὸȟίȟ j =0, 1. ɿʘʟʥʘʯʠʤʦ, ʱʦ ɩ ὸȟί ʻ ʤʘʪʨʠʮʷʤʠ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ʄʘʨʢʦʚʘ ʣʘʥʮʶʞʢʠ ‚ ὸ ʽ 

‚ὸ, t ɴ πȟЊ  - ʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ʟ ʧʨʷʤʠʭ ʪʘ ʟʚʦʨʦ-

ʪʥʠʭ ʨʽʚʥʷʥʴ ʂʦʣʤʦʛʦʨʦʚʘ 

 

ừ
Ử
Ừ

Ử
ứ


ί
ɩ ὸȟί ɩ ὸȟίὗ ίȟὸ ίȟ

ɩ ὸȟί

ὸ
ὗ ὸɩ ὸȟίȟὸ ίȟ

ɩ ὸȟίȿ   ȟȟ ᶰὢȟ

 

 

ʜʝ 


ρȟ ȟ
πȟ ȟ

 

 

ʘ ʩʘʤʝ 

ɩ ὸȟί ̖̆̑ὗ όὨό

 
В ᷿ὗ όὨό

ὯȦ
ȟὮ πȟρȢ 

 

2.1. ʅʝʭʘʡ ‚ὸ ᶰὢȟᶰὢ. ʊʦʜʽ ʧʦʜʽʷ {ɝ 

(s) = ɓ} ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʦʙ'ʻʜʥʘʥʥʷ ʧʦʜʽʡ. ʇʦʜʽʷ 

{ɝ (s) = ɓ, uɱ  ɴ(t, s), ɝ (u)  ɴX1} ʚʠʧʣʠʚʘʻ ʟ ʽʩʥʫʚʘʥʥʷ 

ʪʘʢʠʭ ʩʪʘʥʽʚ  ɴ ὢȟ  ɴὢȟ‐ɴ  ὢȟ‒ɴ  ὢ ʪʘ ʯʘʩʦ-

ʚʠʭ ʩʫʩʽʜʽʚ ὸ ό ’ ί, ʱʦ ʻ ʧʦʜʽʷ 

 

{‚ό π ȟ‚ ᶰὢ ̐̑ ̉ᶰὸȟό  ᷊
‚ό π ‚ȟ ᶰὢ ̐̑ ̉ᶰ όȟὺȟ‚ὺ

π ‐ ᷊ ‚ὺ π ‒ȟ‚ί Ȣ 
 

ʊʦʜʽ, ʟʘʟʥʘʯʠʚʰʠ, ʱʦ 

ɩ ὸȟόὗ όȟɩ όȟὺὗ ὺ - ʱʽʣʴʥʽʩʪʴ ʡʤʦʚʽʨ-

ʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʥʦʞʠʥʠ ὢ ʜʦ ʤʥʦʞʠʥʠ ὢ ̔  ʥʘ-

ʚʧʘʢʠ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʤʘʨʢʦʚʘʥʽʩʪʴ ʣʘʥʮʶʛʘ ɝ (t), 

t  ɴ[0, Ð) ̔  ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʬʦʨʤʫʣ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʫʣʠ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ, ʤʠ ʤʘʻʤʦ 

0 ὸȟί ɩ ὸȟί  ɩ ὸȟόὗ όɩ όȟὺὗ

 

ὺ0 ὺȟίὨόὨὺȢ 

 

ʎʝ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ - ʮʝ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚ-

ʥʷʥʥʷ ɺʦʣʴʪʝʨʨʘ ʜʨʫʛʦʛʦ ʨʦʜʫ ʱʦʜʦ ʥʝʚʽʜʦʤʦʾ ʤʘʪ-

ʨʠʮʽ 0 ὸȟί. ɼʦʢʘʟ ʽʩʥʫʚʘʥʥʷ ʪʘ ʫʥʽʢʘʣʴʥʦʩʪʽ ʡʦʛʦ 
ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥ-

ʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʟʛʫʱʝʥʠʭ ʤʽʨ-

ʢʫʚʘʥʴ [8, ʩ.88]. ʄʠ ʚʠʨʽʰʫʻʤʦ ʮʝ ʨʽʚʥʷʥʥʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʨʝʟʦʣʴʚʝʥʪʽʚ, ʪʦʙʪʦ ʫ ʚʠʛʣʷʜʽ ʩʝʨʽʾ ʅʝʡʤʘʥʘ 

ʟ ʧʦʚʪʦʨʶʚʘʥʠʤʠ ʷʜʨʘʤʠ, ʷʢʽ ʧʽʜʢʦʨʷʶʪʴʩʷ ʨʝʢʫʨʝ-

ʥʪʥʠʤ ʚʽʜʥʦʩʠʥʘʤ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʙʽʞʥʽʩʪʴ ʨʦʟʚ'ʷ-

ʟʢʫ (ʩʝʨʽʷ ʅʝʡʤʘʥʘ) ʚʠʧʣʠʚʘʻ ʟ ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʾʾ ʪʝʨʤʽʥʽʚ. 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʤʘʻʤʦ 

0 ὸȟί ɩ ὸȟί  ɩ ὸȟόὗ όɩ όȟὺὗ

 

ὺɩ ὺȟίὨόὨὺ 

ɩ ὸȟόὗ όɩ όȟὺὗ

  

ὺɩ ὺȟό ὗ ό ɩ όȟὺ ὗ ὺ   

 ɩ ὺȟί ὨόὨὺὨόὨὺ Ễ 

 

ɿ ʮʴʦʛʦ ʚʠʨʘʟʫ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʤʘʪʨʠʮʷ P00(t, s) ʪʘʢʦʞ ʟʘʜʦʚʦʣʴʥʷʻ ʥʘʩʪʫʧʥʝ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 
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0 ὸȟί ɩ ὸȟί  0 ὸȟὺὗ όɩ όȟὺὗ

 

ὺɩ ίȟὺὨόὨὺȟ 

 

ʦʙ'ʻʜʥʘʥʥʷ ʟ ʧʦʯʘʪʢʦʚʠʤ ʽʥʪʝʛʨʘʣʴʥʠʤ ʨʽʚʥʷʥ-

ʥʷʤ. ʇʨʠʧʫʩʢʘʶʯʠ ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʽʚʥʷʥʥʽ 

 

ὒ όȟί ὗ ό ɩ όȟὺὗ ὺɩ ὺȟίὨὺ 

 

ʤʠ ʦʪʨʠʤʘʻʤʦ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 

 

0 ὸȟί ɩ ὸȟί 0 ὸȟόὒ όȟίὨόȢ 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʢʨʽʤ ʧʦʰʫʢʫ ʪʦʯʥʠʭ ʨʽʰʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʟʦʣʴʚʝʥʪʽʚ, ʤʦʞʥʘ ʪʘʢʦʞ ʟʥʘʡʪʠ ʥʘ-

ʙʣʠʞʝʥʽ ʨʽʰʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚ-

ʥʷʥʥʷ. 

2.2. ʅʝʭʘʡ ‚ὸ ᶰὢȟᶰὢ. ɸʥʘʣʦʛʽʯʥʦ 
ʜʦ ʨʦʟʜʽʣʫ 2.1, ʦʪʨʠʤʘʻʤʦ 

0 ὸȟί ɩ ὸȟί 0 ὸȟό ὗ όɩ όȟίὨόȢ 

 

2.3. ʅʝʭʘʡ ɝ (t), t ɴ[0, Ð) - ʩʪʦʭʘʩʪʠʯʥʦ ʥʝʧʝʨʝ-

ʨʚʥʠʡ ʨʝʛʫʣʷʨʥʠʡ ʯʘʩʦʚʠʡ ʦʜʥʦʨʽʜʥʠʡ ʣʘʥʮʶʛ ʄʘ-

ʨʢʦʚʘ ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʩʪʘʥʦʤ ʚʠʜʫ X = X0  ᷾X1, X0 ž 

X1 = ,ɲ X0 Í ɲ, X1 Í ɲ. ʊʦʜʽ ʤʘʪʨʠʮʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʣʦ-

ʢʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ, ʪʦʙʪʦ 

 

ὗ ή ȟȟ ᶰὢȠὗ ή ȟȟ

ᶰὢ  ὢ ὭȟὮ πȟρȟ 

 

ʠ ʤʘʪʨʠʮʽ ὖ ὸȟɩ ὸȟὒ ὸ ʤʘʶʪʴ ʬʦʨʤʫ  

 

ὖ ὸ  0πȟὸȟɩ ὸ  ɩ πȟὸ

ÅØÐὸὗ ȟὭȟὮ πȟρȟ 
 

 ὒ ὸ ὗ ɩ ό ὗ ὸ όὨόȢ 

ʊʦʜʽ ʟ ʨʽʚʥʷʥʴ ʫ ʨʦʟʜʽʣʽ 2.1 ʚʠʧʣʠʚʘʻ, ʱʦ  

 

0 ὸ ɩ ὸ 0 όὒ ὸ όὨόȟ 

 

0 ὸ 0 ό ὗ ɩ ὸ όὨόȢ 

 

ɼʘʚʘʡʪʝ ʧʝʨʝʡʜʝʤʦ ʮʽ ʽʥʪʝʛʨʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʜʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ 

 

ὖ ᾀ  ɩ ᾀ ὖ ᾀὒ ᾀ, ʜʝ ὒ ᾀ
 ὗ ɩ ᾀὗ  ɩ ᾀ, 

 

ὖ ᾀ  ὖ ᾀὗ ɩ ᾀ. 

 

ʊʦʜʽ ʟ ʮʠʭ ʨʽʚʥʷʥʴ ʤʠ ʟʥʘʭʦʜʠʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʃʘʧʣʘʩʘ ʥʝʚʽʜʦʤʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ 

ὖ ᾀ  ɩ ᾀ Ὁ  ὗ ɩ ᾀὗ  ɩ ᾀ , 

 

ὖ ᾀ  ɩ ᾀ Ὁ
 ὗ ɩ ᾀὗ  ɩ ᾀ ὗ ɩ ᾀ. 

 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ 

 

ὖ ᾀ  ɩ ᾀ Ὁ

 ὗ ɩ ᾀὗ  ɩ ᾀ ὗ ɩ ᾀ , 

 

ὖ ᾀ  Ὁ  ὗ ɩ ᾀὗ  ɩ ᾀ ɩ ᾀ. 

 

ɺ ʦʩʪʘʥʥʽʭ ʯʦʪʠʨʴʦʭ ʬʦʨʤʫʣʘʭ 

 

Ὁ  ȟȟ ᶰὢȟ
ρȟ ȟ
πȟ ȟ

 Ὥ πȟρȢ 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʠʱʝʟʛʘʜʘʥʝ ʚʠʨʘʞʝʥʥʷ ʜʣʷ ʽʥ-

ʚʝʨʩʽʾ ʤʘʪʨʠʮʴ ʤʘʻ ʦʯʝʚʠʜʥʠʡ ʩʝʥʩ ʫ ʚʠʧʘʜʢʫ ʢʽʥʮʝ-

ʚʦʩʪʽ ʤʥʦʞʠʥʠ ʢʝʨʦʚʘʥʠʭ ʩʪʘʥʽʚ X0 (ʩʘʤʝ ʮʝʡ ʥʘʙʽʨ 

ʤʘʻ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ). ʗʢʱʦ X0 - ʮʝ ʩʯʝʪʥʝ ʤʥʦ-

ʞʠʥʘ, ʪʦ ʟʚʦʨʦʪʥʽʩʪʴ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʷʢ ʟʚʦʨʦʪʥʽʩʪʴ ʚ 

ʘʣʛʝʙʨʠ ʦʧʝʨʘʪʦʨʽʚ ʥʘ ʧʨʦʩʪʦʨʽ ʦʙʤʝʞʝʥʠʭ ʧʦʩʣʽʜʦ-

ʚʥʦʩʪʝʡ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ ʦʜʥʦʟʥʘʯʥʦ (ʟ ʪʦʯ-

ʥʽʩʪʶ ʥʘʙʦʨʫ ʤʽʨʠ 0) ʚʠʟʥʘʯʘʶʪʴ ʤʘʪʨʠʮʽ ʽʤʦʚʽʨʥʦ-

ʩʪʝʡ ʧʝʨʝʭʦʜʫ 0 ὸ, 0 ὸȟ0 ὸȟ0 ὸ, ʷʢʽ ʟʥʘ-

ʭʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʧʫ ʄʝʣʣʽʥʘ ʪʝʦʨʝʤʠ 

ʽʥʚʝʨʩʽʾ. 

2.4. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʦʧʠʩʫʻʪʴʩʷ ʦʜʥʦʨʽʜʥʠʤ ʣʦʢʘʣʴʥʦ ʨʝʛʫʣʷʨʥʠʤ ʣʘʥ-

ʮʶʛʦʤ ʄʘʨʢʦʚʘ ɝ (t) ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʯʘʩʦʤ ʽ ʢʽʥʮʝ-

ʚʠʤ ʥʘʙʦʨʦʤ ʩʪʘʥʽʚ ὢ ρȟȣȟὲ  ὢ ἅὢȟὢ
ρȟȣȟάȟὢ ά ρȟȣȟὲȟά ὲ ʪʘ ʤʘʪʨʠʮʷ ʣʦ-

ʢʘʣʴʥʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ὗ ή ȟή

πȟὭ  ὮȟВ ή πȟὭ ρȟȣȟὲȢ 

ʈʦʟʙʠʪʪʷ ʧʨʦʩʪʦʨʫ ʩʪʘʥʽʚ ʥʘ X0 - ʢʦʥʪʨʦʣʴʦ-

ʚʘʥʝ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ X1 ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʙʠʪʪʶ 

ʤʘʪʨʠʮʽ Q ʥʘ ʙʣʦʢʠ 

 
ὗ ὗ
ὗ ὗ

, ʜʝ ὗ  ʻ ʢʚʘʜʨʘʪʥʠʤ ʧʦʨʷʜʢʦʤ m 

ʤʘʪʨʠʮʽ. 

 

ʄʠ ʥʘʟʠʚʘʻʤʦ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʩʠʩʪʝʤʫ ʨʝʛʫʣʷ-

ʨʥʦʶ, ʷʢʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʥʘʙʦʨʠ ʢʝʨʦʚʘʥʠʭ ʽ ʥʝʢʦʥ-

ʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʽʚ, ʪʦʙʪʦ 

 

ὖ ὸɱ πȡ‚ὸᶰὢ ȿ‚πᶰὢ  πȟὯ πȟρ 
 

ʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʤʥʦʞʠʥʠ ὢ Ṓὢ ʽʪʠ ʤʦʞʥʘ 

ʧʝʨʝʡʪʠ ʜʦ ʡʦʛʦ ʜʦʧʦʚʥʝʥʥʷ ὢ ὢʌ Ṓὢ , ʥʝ ʚʭʦ-
ʜʷʯʠ ʚ ʥʘʙʽʨ 8, ʪʦʙʪʦ 

 

ὖ ὸɱȡᶅ†ȡπȟὸ ‚†ᶰὢȟ‚ὸᶰὢ ‚πᶰὢ  πȢ 
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ʎʝʡ ʩʪʘʥ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʫʤʦʚʘ ʜʣʷ ʭʦʨʦ-

ʰʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʥʘʭ. 

ʃʝʤʤʘ. ʗʢʱʦ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟ ʢʽʥʮʝ-

ʚʠʤ ʥʘʙʦʨʦʤ ʩʪʘʥʽʚ ʨʝʛʫʣʷʨʥʘ, ʪʦ  

1. ‗ᶅɴ „ὗ Re‗ π, ʜʝ „ὗ  - ʮʝ ʩʧʝʢʪʨ 

ʤʘʪʨʠʮʽ ὗ ; ʟʦʢʨʝʤʘ det ὗ π. 
2. ɺʩʽ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ὗ  ʻ ʥʝʛʘʪʠʚʥʠʤʠ. 

3. ʄʘʪʨʠʮʷ ὗ ὗ ὗ ὗ ὗ  ʤʘʻ ʧʦʧʝʨʝ-

ʜʥʴʦ ʩʪʦʭʘʩʪʠʯʥʠʡ ʧʦʨʷʜʦʢ m ̔ , ʷʢ ʤʘʪʨʠʮʶ ʽʤʦʚʽʨ-

ʥʦʩʪʝʡ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ, ʛʝʥʝʨʫʻ ʦʜʥʦʨʽʜʥʠʡ 

ʣʘʥʮʶʛ ʄʘʨʢʦʚʘ ‚ ὸᶰ8Ȣ 
ɼʦʢʘʟ ʣʝʤʤʠ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʝʦʨʽʾ ʇʝʨʨʦʥʘ-

ʌʨʦʙʝʥʽʫʩʘ [8, ʨ.339]. 

ʊʝʦʨʝʤʘ. ʗʢʱʦ ʣʘʥʮʶʛ ʄʘʨʢʦʚʘ ‚ ὸ ʨʝʛʫʣʷ-

ʨʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʢʽʥʮʝʚʠʤ ʥʘʙʦʨʦʤ 

ʩʪʘʥʽʚ ʻ ʝʨʛʦʜʠʯʥʠʤ, ʪʦ ʣʘʥʮʶʛ ʄʘʨʢʦʚʘ ɝ (t) ʪʘʢʦʞ 

ʝʨʛʦʜʠʯʥʠʡ, ʘ ʚʝʢʪʦʨ ʨʷʜʢʠ ʡʦʛʦ ʢʽʥʮʝʚʠʭ ʽʤʦʚʽʨʥʦ-

ʩʪʝʡ ʤʘʻ ʚʠʛʣʷʜ ή ᴁήὙᴁ ήὙ, ʜʝ Ὑ ᴁὉ ể
ὗ ὗ ᴁ - ʚʝʢʪʦʨ ʨʷʜʢʠ ʢʽʥʮʝʚʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ ʣʘ-
ʥʮʶʛʘ ‚ ὸ, E0 - ʪʦʪʦʯʥʘ ʤʘʪʨʠʮʷ ʧʦʨʷʜʦʢ m, 

ᴁήὙᴁ - ʩʫʤʘ ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘ ʨʷʜʢʘ ήὙȢ 
 

ɼʦʢʘʟ ʪʝʦʨʝʤʠ ʜʦʩʪʫʧʥʠʡ ʫ ʘʚʪʦʨʩʴʢʠʭ ʨʦʙʦ-

ʪʘʭ [2-5]. 

3. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʨʽʟʥʠʭ ʚʠʧʘʜʢʦʚʠʭ 

ʧʨʦʮʝʩʽʚ, ʦʧʠʩʘʥʠʭ ʩʢʣʘʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

3.1. ʍʘʡ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ ɝ (t) Xɴ = {0,1, ... 

}, ʱʦ ʦʧʠʩʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʷʚʣʷʻ ʩʦʙʦʶ 

ʦʜʥʦʨʽʜʥʠʡ ʧʨʦʮʝʩ ʇʫʘʩʩʦʥʘ [12]. ʊʦʜʽ ʜʽʘʛʦʥʘʣʴʥʘ 

ʤʘʪʨʠʮʷ ʟ ʛʫʩʪʠʥʘʤʠ ʡʤʦʚʽʨʥʦʩʪʽ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝ-

ʭʦʜʫ ʤʘʻ ʬʦʨʤʫ 

 

ὗ
‗ ‗  π ȣ
π ‗ ‗ ȣ
ể ể ể Ệ

ȟ 

 

ʜʝ 0 < ɚ < Ð - ʮʝ ʧʦʩʪʽʡʥʝ ʯʠʩʣʦ, ʨʽʚʥʝ ʽʥʪʝʥʩʠ-

ʚʥʦʩʪʽ ʧʦʯʘʪʢʫ ʧʦʜʽʾ. 

ʅʝʭʘʡ ʤʥʦʞʠʥʠ ὢ πȟρȟȣȟά ρ ̨ ὢ
άȟά ρȟȣ , ʪʦ ʽʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʟ ʙʝʟʣʽʯʽ ʢʝ-
ʨʦʚʘʥʠʭ ʩʪʘʥʽʚ X0 ʜʦ ʤʥʦʞʠʥ X0 ʪʘ X1 ʽ ʥʘʟʘʜ, ʦʪʨʠ-

ʤʘʥʽ ʟ ʬʦʨʤʫʣ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʃʘʧʣʘʩʘ 

ὖ ᾀȟὖ ᾀȟὖ ᾀȟὖ ᾀ ʫ ʨʦʟʜʽʣʽ 2.3, ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʯʠ ʟʚʦʨʦʪʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ, ʤʘʶʪʴ ʚʠ-

ʛʣʷʜ: 

 

ὖ † Ὡ  

ρ ‗
Ȧ
 ȣ 

Ȧ

π ρ  ‗† ȣ 
Ȧ
 

ể ể  ể Ệ ể 

; 

ᴁπ π  π ȣ ρ ᴁ 
 

ὖ † ‗†Ὡ 

Ȧ Ȧ Ȧ
 ȣ 

Ȧ Ȧ
 

Ȧ
 ȣ 

ể ể  ể Ệ 

; 

ρ  ‗† 
‗†

ςȦ
 ȣ  

 

ὖ † Ὡ  
ρ ‗† 

Ȧ
 ȣ

π ρ ‗† ȣ
ể ể ể Ệ

; 

 

ὖ †= 0, 

 

ʜʝ 0 - ʥʫʣʝʚʘʷ ʤʘʪʨʠʮʷ. 

3.2. ɺʙʫʜʦʚʘʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʦʩʤʽ-

ʯʥʦʛʦ ʘʧʘʨʘʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʘʩʠʯʥʘ ʩʠʩʪʝʤʘ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ M/M/1 [11], ʪʦʙʪʦ ʚʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʟ 

ʧʦʪʦʢʦʤ ʟʘʜʘʯ ʦʙʨʦʙʢʠ ʇʫʘʩʩʦʥʘ ʪʘ ʟʘʢʦʥʦʤ ʝʢʩʧʦ-

ʥʝʥʮʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʾʭ ʚʠʢʦʥʘʥʥʷ. ɼʘʚʘʡʪʝ 

ʨʦʟʛʣʷʥʝʤʦ ʷʢʽʩʪʴ ʙʦʨʪʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʽʜʩʠ-

ʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʢʽʣʴʢʽʩʪʶ ʟʘ-

ʚʜʘʥʴ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʯʝʨʟʽ. 

ʅʝʭʘʡ ʙʫʜʝ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʜʝʨʞʘʚʘ {0}, ʱʦ ʚʽ-

ʜʧʦʚʽʜʘʻ ʚʽʜʩʫʪʥʦʩʪʽ ʯʝʨʛʠ, ʘ ʟʘʣʠʰʢʦʚʽ ʩʪʘʥʠ {1, ..., 

k, ... } - ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ. ʊʦʜʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦ-

ʨʤʫʣʠ ʟ ʨʦʟʜʽʣʫ 2.3, ʤʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ ʡʤʦʚʽʨʥʦʩʪʽ 

ʪʦʛʦ, ʱʦ ʚ ʯʘʩʽ t ʚ ʮʽʡ ʙʦʨʪʦʚʽʡ ʧʽʜʩʠʩʪʝʤʽ ʯʝʨʛʘ ʟʘ-

ʚʜʘʥʴ ʟʙʽʣʴʰʠʪʴʩʷ ʟ ʥʫʣʷ ʜʦ k Ó 0, ” ὸ ʦʜʥʦ-

ʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʃʘʧʣʘʩʘ 

” ᾀ “ ᾀ ρ ή“ ᾀή “ ᾀ ȟ 

 

” ᾀ “ ᾀВ ή “ ᾀ ρ В В ή“ ᾀή “ ᾀ  ȟὯ π. 
 

ʗʢʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʴ ʤʝʥʰʘ ʟʘ ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʙʦʨʪʦʚʘ ʩʠʩʪʝʤʘ ʻ ʝʨʛʦʜʠ-

ʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʩʪʘʮʽʦʥʘʨʥʽ ʽʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʫ ʜʣʷ 

ʚʩʽʭ k > 0 ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʤʠ: ”
”В ή “ π, ʜʝ ” - ʮʝ ʩʪʘʮʽʦʥʘʨʥʘ ʡʤʦʚʽʨ-

ʥʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʯʝʨʛ ʟʘʚʜʘʥʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʠʩʚʦʻʥʴ ʪʘ ʾʭ ʚʠʢʦʥʘʥʥʷʤ. 

3.3. ɹʦʨʪʦʚʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʢʦʩʤʽʯʥʦʛʦ 

ʢʦʨʘʙʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʨʦʙʦʯʦʛʦ ʪʘ ʦʜʥʦʛʦ 

ʨʝʟʝʨʚʥʦʛʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʽ ʦʙʩʣʫ-

ʛʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʨʝʤʦʥʪʫ. ɼʣʷ ʧʨʦʩʪʦʪʠ, ʧʨʠ-

ʧʫʩʪʠʤʦ, ʱʦ ʯʘʩ ʨʦʙʦʪʠ ʦʩʥʦʚʥʦʛʦ ʦʙʯʠʩʣʶʚʘʣʴ-

ʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʡʦʛʦ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʷ-

ʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʟ ʧʘ-

ʨʘʤʝʪʨʘʤʠ Ŭ ̔ ɓ, ʚʽʜʧʦʚʽʜʥʦ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʮʝ 

ʩʧʨʘʚʜʽ ʚʠʧʘʜʦʢ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ [10]. ʇʨʠʨʦʜʥʽ 

ʧʨʠʤʽʱʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʢʘʟʘʪʠ, ʱʦ ʚʽʥ ʧʽʜʪʨʠʤʫ-

ʚʘʪʠʤʝ ʦʜʥʦʨʽʜʥʠʡ ʣʘʥʮʶʛ ʄʘʨʢʦʚʘ ʚ ʯʘʩʽ. 

ʅʝʭʘʡ ʥʘʙʽʨ ʢʝʨʦʚʘʥʠʭ ʩʪʘʥʽʚ ʪʘʢʦʾ ʙʦʨʪʦʚʦʾ 

ʩʠʩʪʝʤʠ X0 = { x1, x2}, ʜʝ x1 - ʮʝ ʦʜʠʥ ʦʙʯʠʩʣʶʚʘʣʴ-

ʥʠʡ ʧʨʠʩʪʨʽʡ, ʜʨʫʛʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʟʝʨʚʽ, x2 - 

ʧʨʘʮʶʻ ʦʜʠʥ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʘ ʜʨʫʛʠʡ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʩʠʩʪʝ-

ʤʦʶ ʚʽʜʥʦʚʣʝʥʥʷ , ʘ ʙʝʟʣʽʯ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘ-
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ʥʽʚ X1 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ x3 - ʜʚʦʭ ʥʝʩʧʨʘʚ-

ʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʚʽʜʥʦʚʣʶʻʪʴʩʷ 

ʦʜʠʥ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʧʨʠʩʪʨʽʡ (ʙʦʨʪʦʚʘ ʩʠʩʪʝʤʘ ʥʝ 

ʧʨʘʮʶʻ). ʊʦʜʽ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʨʠʮʽ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

 

ὗ

  π
   
π  

, 

 

ὗ
π

ȟὗ ᴁπ ᴁ, 

 

ɩ ὸ
“ ὸ “ ὸ

“ ὸ “ ὸ
ȟɩ ὸ ᴁ“ ὸᴁ Ȣ 

 

ʇʽʩʣʷ ʧʨʦʩʪʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʃʘʧʣʘʩʘ ὖ ᾀȟὭȟὮ ρȟς ʫ ʨʦʟʜʽʣʽ 

2.3 ʤʠ ʦʪʨʠʤʫʻʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ, ʷʢʽ ʚʠʟʥʘ-

ʯʘʶʪʴ ʽʤʦʚʽʨʥʽʩʥʽ ʧʝʨʝʭʦʜʠ ὴ ὸ ʚʽʜ ʩʪʘʥʫ ὼ ʜʦ 

ʩʪʘʥʫὼ: 

 

ὴ ί  “ ί “ ί“ ί“ ίȟὭȟὮ ρȟςȟ 

 

ὴ ί  “ ίὴ ίȟὴ ί “ ίὴ ίȢ  
 

ɺʽʜ ʽʩʥʫʚʘʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʣʘʥʮʶʞʢʘ ʄʘʨʢʦʚʘ 

‚ ὸ ʚ ʧʨʦʩʪʦʨʽ ʢʝʨʦʚʘʥʠʭ ʩʪʘʥʽʚ ʟ ʤʘʪʨʠʮʝʶ ʧʝʨʝ-

ʭʽʜʥʠʭ ʣʦʢʘʣʴʥʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ 

 

ὗ  
 
  “ π  

 

ʚʠʧʣʠʚʘʻ, ʱʦ “ π . ʊʦʜʽ, ʟʛʽʜʥʦ ʟ ʛʽ-

ʧʦʪʝʟʘʤʠ ʪʝʦʨʝʤʠ, ʩʪʘʮʽʦʥʘʨʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ 

ὼ , ὼ ̔  ὼ ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʷʢ 

 

ὴ
 ὶ

 ὶ   ρὶ
ȟὭ ρȟςȠ 

 

ὴ
ς

 ὶ   ρὶ
ȟ 

 

ʜʝ ὶ ʽ ὶ ʩʪʘʮʽʦʥʘʨʥʽ ʽʤʦʚʽʨʥʦʩʪʽ ʣʘʥʮʶʛʘ ʦʥʦ-

ʚʣʝʥʥʷ ‚ ὸ. 

 

4. ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ 

ʊʠʤʯʘʩʦʚʽ ʨʷʜʠ (ʨʝʘʣʽʟʘʮʽʷ, ʪʨʘʻʢʪʦʨʽʷ) ʜʦʟʚʦ-

ʣʷʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʟʤʽʥʫ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʪʨʦʣʴʥʦʾ 

ʮʽʥʥʦʩʪʽ ʚ ʯʘʩʽ. ʎʝ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʮʽʻʾ ʚʝʣʠʯʠʥʠ 

ʚʽʜ ʯʘʩʫ. ɼʘʥʽ ʜʣʷ ʡʦʛʦ ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʚʟʷʪʠ, ʥʘ-

ʧʨʠʢʣʘʜ, ʟ ʢʦʥʪʨʦʣʴʥʠʭ ʘʨʢʫʰʽʚ. ʇʽʩʣʷ ʡʦʛʦ ʧʦʙʫ-

ʜʦʚʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʚ ʷʢʠʡ ʧʝʨʽʦʜ ʚʽʜʙʫʣʦʩʷ 

ʱʦʩʴ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʮʝ ʟʥʘʯʝʥʥʷ, ʽ ʚʠʟʥʘʯʠʪʠ, ʱʦ 

ʮʝ ʙʫʣʦ. ʅʘʧʨʠʢʣʘʜ: ʟʥʦʩ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʤʽʥʘ ʩʫʙ-

ʧʽʜʨʷʜʥʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʙʽʨ 

ʥʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʦʱʦ. 

ɸʥʘʣʽʟʫʶʯʠ ʛʨʘʬʽʢ, ʚʘʞʣʠʚʦ ʚʽʜʦʢʨʝʤʠʪʠ ʥʝ-

ʟʥʘʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʻ ʥʦʨʤʘʣʴʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘ-

ʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜ ʟʥʘʯʥʠʭ. ʅʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʯʘʩʦʚʽ ʨʷʜʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʩʝʨʝʜʥʴʦʤʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʚʘʞʣʠʚʦ ʥʝ ʧʣʫʪʘʪʠ ʧʦʩʣʽʜʦ-

ʚʥʽʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ʱʦʪʠʞʥʝʚʠʭ ʚʪʨʘʪ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʪʘ ʧʦʢʘʟʫʻ ʩʠʪʫʘ-

ʮʽʾ, ʢʦʣʠ ʮʽ ʚʪʨʘʪʠ ʟʙʽʣʴʰʠʣʠʩʷ. 

 
ʈʠʩ.1. ʊʠʤʯʘʩʦʚʽ ʩʝʨʽʾ ʚʪʨʘʪ ʪʠʞʥʝʚʦʛʦ ʨʦʙʦʯʦʛʦ ʜʥʷ 

 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ ʪʠʤʯʘʩʦʚʦʛʦ 

ʨʷʜʫ ʦʜʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʪʝʣʝʤʝʪʨʽʾ ʢʦʩʤʽʯʥʦʛʦ ʢʦ-

ʨʘʙʣʷ ʪʘ ʜʝʷʢʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʤʝʞ ʜʣʷ ʥʴʦʛʦ. ɿ ʘʥʘ-

ʣʽʟʫ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʦʞʥʘ ʯʽʪʢʦ ʚʠʜʥʦ, ʱʦ ʧʘʨʘ-

ʤʝʪʨ ʪʝʣʝʤʝʪʨʽʾ ʟ 20-ʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʚ ʪʝʥ-

ʜʝʥʮʽʶ ʜʦ ʫʜʘʨʽʚ ʽ ʧʦʪʨʘʧʣʷʣʠ ʜʦ ʤʝʞʽ ʥʠʞʯʦʛʦ ʢʦ-

ʥʪʨʦʣʶ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʨʤʘʤʠ. 
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ʈʠʩ. 2. ʏʘʩʦʚʠʡ ʨʷʜ ʪʝʣʝʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ 

 

ʏʘʩʪʦ ʧʨʦʙʣʝʤʘ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʽʤʦʚʽʨʥʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʽ-

ʰʫʻʪʴʩʷ, ʘʙʦ ʪʘʢ ʟʚʘʥʘ, ʧʨʦʙʣʝʤʘ "ʧʦʨʫʰʝʥʥʷ" [7]. 

ʎʝ ʟʘʚʜʘʥʥʷ ʦʭʦʧʣʶʻ ʰʠʨʦʢʝ ʨʦʟʤʘʾʪʪʷ ʨʝʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ: ʧʦʨʫʰʝʥʥʷ ʻ ʧʦʨʫʰʝʥʥʷʤ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʜʘʥʠʭ, ʮʝ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʘʙʦ ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʨʦ-

ʙʦʪʠ, ʽʤʧʫʣʴʩʥʠʡ ʰʫʤ, ʥʝʩʧʨʘʚʥʽʩʪʴ ʫ ʨʦʙʦʪʽ ʟʘʧʠ-

ʩʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʤʦʚʘ ʦʙʣʘʜʥʘʥʥʷ, ʘʪʤʦʩ-

ʬʝʨʥʽ ʚʧʣʠʚʠ ʚ ʧʝʨʝʜʘʯʘ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʪʦʱʦ. ʅʝʭʘʡ 

"ʨʦʟʣʘʜ" ʟ'ʷʚʣʷʻʪʴʩʷ ʫ ʚʠʧʘʜʢʦʚʠʡ ʯʘʩ ɗ ʽ ʚʠʙʠʨʘʻ 

ʩʧʦʩʽʙ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʡ ʚʠʧʘʜʢʦʚʠʤ ʯʘ-

ʩʦʤ ʯʘʩʫ ʟʫʧʠʥʢʠ Ű. ʅʘʧʨʠʢʣʘʜ, ʯʘʩ ʟʫʧʠʥʢʠ Ű = inf 

(ὸ: ű (ὼ (ὸ)) Ó h} ʻ ʧʝʨʰʠʤ ʤʦʤʝʥʪʦʤ, ʢʦʣʠ ʧʨʦʮʝʩ ű 

(ὼ (ὸ)) ʧʝʨʝʚʠʱʫʻ ʜʝʷʢʫ ʧʦʨʦʛʦʚʫ ʚʝʣʠʯʠʥʫ h. ʇʨʠ 

ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʦʙʪʦ ʩʠʛʥʘʣʫ ʪʨʠ-

ʚʦʛʠ, ʱʦ ʧʨʦʮʝʩ ű (ὼ (t)) Ó h, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠʨʦʜʥʽ ʚʠʤʦʛʠ: 1. ʫʤʦʚʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫ-

ʚʘʥʥʷ M (Ű - ɗ / Ű Ó ɗ)  0, ʪʦʙʪʦ ʧʽʩʣʷ ʧʦʷʚʠ "ʨʦʟ-

ʙʠʪʪʷ" ʚ ʤʦʤʝʥʪ ʯʘʩʫ ɗ, ʩʠʛʥʘʣ ʪʨʝʙʘ ʟʤʝʥʰʠʪʠ ʷʢ 

ʤʦʞʥʘ ʤʝʥʰʝ ʯʘʩʫ. 2. P (Ű < ɗ) Ÿ 0, ʪʦʙʪʦ "ʧʦʤʠʣ-

ʢʦʚʠʡ" ʩʠʛʥʘʣ (ʧʦʤʠʣʢʘ ʧʝʨʰʦʛʦ ʨʦʜʫ) ʙʫʜʝ ʨʽʜʢʦ 

ʚʢʘʟʘʥʠʡ. ʃʝʛʢʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʮʽ ʚʠʤʦʛʠ ʩʫʧʝʨʝʯ-

ʣʠʚʽ, ʱʦ ʚʝʜʝ ʜʦ ʚʘʨʽʘʮʽʡʥʦʾ ʧʨʦʙʣʝʤʠ: 

 

ʟʥʘʡʪʠ Ű * = arg inf M (Ű - ɗ / Ű Ó ɗ), Ű ɴ{Ű: P (Ű < ɗ) Ò Ŭ},  

 

ʜʝ Ŭ - ʟʘʜʘʥʝ ʧʦʟʠʪʠʚʥʝ ʯʠʩʣʦ, ʷʢʝ ʦʙʤʝʞʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ çʧʦʤʠʣʢʦʚʦʛʦè ʩʠʛʥʘʣʫ (ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʢʠ ʧʝʨʰʦʛʦ ʨʦʜʫ) P (Ű < ɗ). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ-

ʩʪʫʧʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʨʽʚʥʽ 

 

M (Ű - ɗ / Ű Ó ɗ) P (Ű Ó ɗ) = M (max (0, Ű - ɗ)). 

 

ʎʝ ʟʘʚʜʘʥʥʷ ʥʝ ʚʭʦʜʠʪʴ ʫ ʨʘʤʢʠ ʪʨʘʜʠʮʽʡʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʦʩʣʽ-

ʜʦʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʦʙʛʨʫʥʪʦʚʫʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʩʭʝʤ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʪʝʦʨʽʻʶ ʧʝ-

ʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʤʦʞʥʘ ʚʚʝʩʪʠ ʡʤʦʚʽʨ-

ʥʦʩʪʽ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʜʫ, ʘʣʝ 

ʧʦʪʨʽʙʥʦ ʨʦʟʜʽʣʠʪʠ ʯʘʩ ʥʘ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʩʝʛʤʝ-

ʥʪʠ, ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʧʨʠʡʤʘʻʪʴʩʷ ʦʜʥʝ ʟ ʜʚʦʭ 

ʨʽʰʝʥʴ: ʽʩʥʫʻ "ʧʦʨʫʰʝʥʥʷ" ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ "ʧʝʨʝ-

ʙʦʾʚ". ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʚʘʨʽ-

ʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ "ʨʦ-

ʟʨʠʚʽʚ" ʪʘ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʥʷ Ŭ, ʘ ʦʨʠʛʽʥʘʣʴʥʠʡ 

ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ ɝ(t) ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʘʮʽʦʥʘʨʥʠʤ 

ʰʠʨʦʢʠʤ ʩʝʥʩʦʤ [7]. 

ʂʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʩ-

ʪʝʞʝʥʥʷ ʟʤʽʥ ʫ ʙʫʜʴ-ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʠʧʘʜ-

ʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʦʧʠʩʫʻ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ, ʥʘ-

ʧʨʠʢʣʘʜ, ʩʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ, ʪʘʢʽ ʷʢ ʧʝʚʥʽ ʬʫʥʢʮʽʾ 

ʪʨʘʻʢʪʦʨʽʾ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʻ 

ʧʝʚʥʦʶ ʬʫʥʢʮʽʻʶ ʯʘʩʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʠʤʠ. ʇʨʘʢ-

ʪʠʯʥʦ ʢʦʥʪʨʦʣʴʥʽ ʩʭʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʘ-

ʪʠʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯ-

ʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘ ʢʦʥʪʨʦʣʴʥʽʡ ʢʘʨʪʽ ʜʘʶʪʴʩʷ ʟʥʘ-

ʯʝʥʥʷ ʜʝʷʢʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

ʫ ʚʠʛʣʷʜʽ ʪʦʯʢʠ ʚ ʧʝʚʥʠʡ ʯʘʩ, ʦʙʯʠʩʣʝʥʫ ʟʘ ʜʘʥʠʤʠ 

ʪʨʘʻʢʪʦʨʽʡ ʫ ʧʦʨʷʜʢʫ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ, ʚʝʨʭʥʽʡ ʪʘ 

ʥʠʞʥʽʡ ʢʦʥʪʨʦʣʴʥʽ ʤʝʞʽ, ʘ ʚʝʨʭʥʷ ʽ ʥʠʞʥʽ ʤʝʞʽ ʪʝʭ-

ʥʽʯʥʠʭ ʜʦʧʫʩʢʽʚ (ʷʢʱʦ ʪʘʢʽ ʻ), ʷʢʽ ʚʟʷʪʽ ʟ ʪʝʭʥʽʯʥʠʭ 

ʨʝʛʣʘʤʝʥʪʽʚ. ɯʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʧʝʨʝ-

ʜʞʝʥʥʷ. ʇʨʠʢʣʘʜ ʢʦʥʪʨʦʣʴʥʦʾ ʩʭʝʤʠ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʷʢ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʤʘʪʝʤʘʪʠʯ-

ʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 3, 4. ɺʝʨʭʥʷ 

ʘ ʪʘʢʦʞ ʥʠʞʥʽ ʤʝʞʽ ʢʝʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʞʽ ʧʦʧʝ-

ʨʝʜʞʝʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʛʘʫʩʩʦʚʘ 

ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ (ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʫ ʰʠʨʦʢʦʤʫ 

ʩʝʥʩʽ ʪʘ ʚʫʟʴʢʠʡ ʩʝʥʩ ʜʣʷ ʛʘʫʩʦʚʠʭ ʧʨʦʮʝʩʽʚ ʟʙʽʛʘ-

ʻʪʴʩʷ) ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʬʦʨʤʫʣʦʶ: Kʚ,ʥ = ɛ Ñ upů, ʜʝ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʯʽʢʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ Mɝ 

(t) = ɛ, ʜʠʩʧʝʨʩʽʷ Dɝ (t) = ů2, up-ʢʚʘʥʪʠʣʴ ʛʘʫʩʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʤʦʚʽʨʥʦʩʪʽ ʜʦʚʽʨʠ p = 

1 - Ŭ, Ŭ - ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ (ʟʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʟʥʘ-

ʯʝʥʥʷ Ŭ ʚ ʚʘʨʽʘʮʽʡʥʠʭ ʟʘʜʘʯʘʭ ʪʘʢʦʞ ʧʨʠʥʮʠʧʦʚʦ ʚʽ-

ʜʨʽʟʥʷʶʪʴʩʷ.) ʏʘʩʪʦ ʙʝʨʫʪʴʩʷ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʤʝʞ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʢʦʨʜʦʥʽʚ u0.95 å 2, ʘ ʜʣʷ 

ʢʦʨʜʦʥʽʚ ʢʝʨʫʚʘʥʥʷ u0,99 å 3, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʘ-

ʚʠʣʦ "ʜʚʦʭ ʩʠʛʤ" ʽ ʧʨʘʚʠʣʦ "ʪʨʠ ʩʠʛʤʠ". 
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ʈʠʩʫʥʦʢ 3. ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʴ 

 

 
ʈʠʩʫʥʦʢ 4. ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʩʠʛʥʘʣʫ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʱʦʜʦ ʤʝʞ, 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʙʫʚ ʩʢʦʨʝʢ-

ʪʦʚʘʥʠʡ ʘʙʦ ʨʦʟʙʠʪʠʡ. ɿʘʟʚʠʯʘʡ ʮʝʡ ʧʨʦʮʝʩ ʚʚʘʞʘ-

ʻʪʴʩʷ ʨʦʟʙʘʚʣʝʥʠʤ ʫ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ: 1. ɼʝʷʢʽ 

ʤʦʤʝʥʪʠ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʢʦʥʪʨʦʣʶ. 2. ʉʝʨʽʷ ʟ 

ʩʝʤʠ ʧʫʥʢʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʽʡ ʩʪʦʨʦʥʽ ʩʝʨʝʜ-

ʥʴʦʾ ʣʽʥʽʾ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʥʘ ʦʜʥʽʡ ʩʪʦʨʦʥʽ ʩʝʨʝʜ-

ʥʴʦʾ ʣʽʥʽʾ ʻ: ʘ) ʜʝʩʷʪʴ ʽʟ ʩʝʨʽʾ ʦʜʠʥʘʜʮʷʪʠ ʧʫʥʢʪʽʚ, ʙ) 

ʜʚʘʥʘʜʮʷʪʴ ʟ ʯʦʪʠʨʥʘʜʮʷʪʠ ʧʫʥʢʪʽʚ, ʚ) ʰʽʩʪʥʘʜʮʷʪʴ 

ʽʟ ʜʚʘʜʮʷʪʠ ʙʘʣʽʚ. 3. ɯʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʜʨʝʡʬ), ʪʦʙʪʦ 

ʪʦʯʢʠ ʫʪʚʦʨʶʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʶʯʫ ʘʙʦ ʧʦʩ-

ʪʽʡʥʦ ʧʘʜʘʶʯʫ ʢʨʠʚʫ. 4. ɼʚʘ ʘʙʦ ʪʨʠ ʧʫʥʢʪʠ ʚʠʷʚʣʷ-

ʶʪʴʩʷ ʟʘʧʦʙʽʞʥʠʤʠ ʜʚʦʩʽʛʤʘʪʠʯʥʠʤʠ ʤʝʞʘʤʠ. 5. 

ʅʘʙʣʠʞʝʥʥʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ. ʗʢʱʦ ʙʽʣʴʰʽʩʪʴ 

ʪʦʯʦʢ ʟʥʘʭʦʜʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʥʘʧʽʚʩʠʨʠʛʨʘʤʠ, ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʟʤʽʰʫʶʪʴʩʷ ʚ 

ʧʽʜʛʨʫʧʘʭ. 6. ɯʩʥʫʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʪʦʙʪʦ ʧʦʪʽʤ ʟʨʦʩ-

ʪʘʻ, ʘ ʧʦʪʽʤ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟ ʦʜʥʘʢʦʚʠʤʠ ʽʥ-

ʪʝʨʚʘʣʘʤʠ ʯʘʩʫ. 7. ʂʦʥʪʨʦʣʴʥʽ ʤʝʞʽ ʰʠʨʰʽ, ʥʽʞ ʪʦ-

ʣʝʨʘʥʪʥʽʩʪʴ. ɺ ʽʜʝʘʣʽ, ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʢʦʥʪʨʦʣʴʥʽ 

ʦʙʤʝʞʝʥʥʷ ʜʦʨʽʚʥʶʚʘʣʠ 3/4 ʚʽʜ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘ-

ʯʝʥʴ. 

ʗʢʱʦ ʢʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʧʦʢʘʟʫʻ, ʱʦ ʪʝʭʥʦʣʦʛʽ-

ʯʥʠʡ ʧʨʦʮʝʩ ʟʘʩʪʘʨʽʣʠʡ, ʟʥʘʡʜʽʪʴ ʧʨʠʯʠʥʠ ʨʦʟʙʠʪʪʷ 

ʪʘ ʚʥʝʩʽʪʴ ʟʤʽʥʠ. 

ʗʢ ʤʽʨʫ ʢʦʥʪʨʦʣʴʥʦʾ ʢʘʨʪʠ ʤʦʞʥʘ ʚʟʷʪʠ ʙʫʜʴ-

ʷʢʫ ʩʪʘʪʠʩʪʠʯʥʫ ʦʮʽʥʢʫ, ʘʣʝ ʥʘʡʧʦʰʠʨʝʥʽʰʝ ʩʝʨʝ-

ʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʪʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʷʢ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʚʘ-

ʨʽʘʮʽʾ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ.5). ʆʜʥʦʯʘʩʥʝ ʧʦ-

ʜʘʥʥʷ ʦʮʽʥʦʢ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʟ ʨʝʘʣʽʟʘʮʽʡ 

(ʪʨʘʻʢʪʦʨʽʡ), ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ὼӶ, ʪʘ ʩʪʘʥʜʘʨʪ-
ʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ s ʜʘʻ ʤʘʡʞʝ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʜʣʷ ʨʽ-

ʰʝʥʥʷ. 
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ʈʠʩ 5. ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʦʮʽʥʦʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ 

ʨʘʜʽʦʩʠʛʥʘʣʫ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʘʨʘʤʝʪʨʠʯʥʽ, ʪʘʢ ʽ ʥʝʧʘ-

ʨʘʤʝʪʨʠʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ. ʅʘʡʢʨʘʱʠʤ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʾʭ ʘʢʪʫʘʣʴʥʦʩʪʽ ʻ ʢʦʥʪʨʦʣʴʥʽ ʩʭʝʤʠ ʛʽʩʪʦʛʨʘʤʠ 

[5], ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʪʨʘʻʢʪʦʨʽʡ. ɻʽʩʪʦʛʨʘʤʘ - 

ʮʝ ʤʝʪʦʜ ʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘʙʣʠʯʥʠʭ ʜʘ-

ʥʠʭ, ʱʦ ʻ ʛʨʘʬʽʯʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ 

ʯʘʩʪʦʪʠ ʝʣʝʤʝʥʪʽʚ ʪʨʘʻʢʪʦʨʽʾ (ʚʠʙʽʨʢʘ) ʚʽʜ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʛʨʫʧʫʚʘʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʽ ʜʽʘʛʨʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, 

ʤʝʜʽʘʥʘ ʢʘʨʪ, ʽʥʪʝʨʚʘʣʽʚ, ʪʦʣʝʨʘʥʪʥʠʭ ʽʥʪʝʨʚʘʣʽʚ 

(ʧʨʠʢʣʘʜ ʪʦʣʝʨʘʥʪʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʩʭʝʤʠ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩʫʥʢʫ 6), ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʪʘ ʢʫʨʪʦʟʫ, 

ʦʮʽʥʢʠ ʢʦʚʘʨʽʘʮʽʾ, ʦʮʽʥʢʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʘʨʘ-

ʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟ'ʻʜʥʘʥʥʷ, ʢʨʠʪʝʨʽʾ ʟʥʘʢʽʚ, ʢʨʠ-

ʪʝʨʽʡ ʩʝʨʽʾ , ʊʝʩʪ ɺʽʣʢʦʢʩʦʥʘ ʪʘ ʽʥʰʽ (ʥʘʧʨʠʢʣʘʜ, 

ʉʪʫʜʝʥʪ, ʇʽʨʩʦʥ, ʂʦʣʤʦʛʦʨʦʚ-ʉʤʠʨʥʦʚ, ʌʽʰʝʨ) ʪʘ 

ʽʥʰʽ [1, 5]. 

 

 
ʈʠʩʫʥʦʢ 6. ʊʦʣʝʨʘʥʪʥʘ ʢʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʜʦʟʫʚʘʥʥʷ (1 - ʪʦʣʝʨʘʥʪʥʠʡ ʽʥʪʝʨʚʘʣ,  

2 - ʤʝʞʽ ʨʝʛʫʣʶʶʯʦʛʦ ʢʦʥʪʨʦʣʶ, 3 - ʛʨʘʬʽʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ). 
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ɸʅʅʆʊɸʎʀʗ 
ɼʣʷ ʤʝʪʨʠʟʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʧʦʩʪʨʦʝʥʘ ʤʝʪʨʠʢʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )I Xb

 ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦ-

ʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʧʦʨʦʞʜʘʶʱʝʡ ʪʦʧʦʣʦʛʠʶ ʧʦʪʦʯʝʯʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʥʘ ( )I Xb
, ʠ ʷʚʣʷʶʱʝʡʩʷ ʧʨʦʜʦʣʞʝ-

ʥʠʝʤ ʤʝʪʨʠʢʠ ʥʘ X . ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ max-plus-ʚʳʧʫʢʣʦʛʦ ʧʦʜʬʫʥʢʪʦʨʘ F  ʬʫʥʢʪʦʨʘ Ib ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ( )F X  ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʨʝʪʨʘʢʪʦʤ ʚ ʢʣʘʩʩʝ ʤʝʪʨʠʟʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦ-

ʛʜʘ ʧʨʦʩʪʨʘʥʩʪʚʦ X  ʤʝʪʨʠʟʫʝʤʦ. 
ABSTRACT 

For a metrzable compact space X  we will construct a metric on the space ( )I Xb
 of idempotent proba-

bility measures, which generates pointwise convergence topology on ( )I Xb
, and is an extension of the metric on 

X . We established that for a max-plus-convex subfunctor F  of Ib a space ( )F X  is absolute retract in a class 

of metrizable space iff the space X  is metrizable. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʤʝʨʘ, ʘʙʩʦʣʶʪʥʳʡ ʨʝʪʨʘʢʪ, ()A N R ïʧʨʦʩʪʨʘʥʩʪʚʦ. 

Keywords: idempotent measures, absolute retract, ()A N R-space. 

 
2010 Mathematics Subject Classification. 52A30; 

54C10; 28A33. 
0. ɺɺɽɼɽʅʀɽ 
ʊʝʦʨʠʷ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʤʝʨ ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʪ. ʝ. ʦʙʣʘʩʪʠ ʤʘʪʝʤʘ-
ʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʘʤʝʥʝ ʦʙʳʯʥʳʭ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʜʝʤʧʦʪʝʥʪʥʳʤʠ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

{ }max ,x y x yÄ = . ʀʜʝʤʧʦʪʝʥʪʥʘʷ ʤʘʪʝʤʘ-

ʪʠʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 
(ʩʤ., ʥʘʧʨʠʤʝʨ, [1], ʦʙʟʦʨʥʫʶ ʩʪʘʪʴʶ [2] ʠ ʙʠʙʣʠʦ-
ʛʨʘʬʠʶ ʚ ʥʝʡ). ɽʝ ʩʚʷʟʴ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʘʪʝʤʘʪʠ-
ʢʦʡ ʦʧʠʩʘʥʘ ʥʝʬʦʨʤʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ [2], ʩʦ-
ʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʚʘʞʥʳʤʠ, ʠʥʪʝʨʝʩʥʳʤʠ ʠ 
ʧʦʣʝʟʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʧʦʩʣʝʜʥʝʡ ʠ ʘʥʘʣʦʛʠʯ-
ʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 
ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʳ ʠʩʩʣʝʜʫʝʤ max-plus-

ʚʳʧʫʢʣʳʝ ʧʦʜʬʫʥʢʪʦʨʳ ʬʫʥʢʪʦʨʘ Ib ʠʜʝʤʧʦʪʝʥʪ-

ʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʚ ʢʘʪʝʛʦʨʠʠ ʪʠʭʦʥʦʚʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. ʇʦʥʷʪʠʝ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʤʝʨʳ (ʤʝʨʳ 
ʄʘʩʣʦʚʘ) ʥʘʭʦʜʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
ʬʠʟʠʢʠ ʠ ʵʢʦʥʦʤʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʤʝʨʳ ʚʦʟ-
ʥʠʢʘʶʪ ʚ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ [3]; 
ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʄʘʩʣʦʚʘ ʠ ʦʧʪʠ-
ʤʠʟʘʮʠʝʡ ʦʪʤʝʯʝʥʘ ʪʘʢʞʝ ʚ [4]. ɺ [5] ʫʪʚʝʨʞʜʘʝʪʩʷ, 
ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨ ʄʘʩʣʦʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦ-
ʤʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʞʝ ʨʝʣʝʚʘʥʪʥʳʤ, 
ʥʘʩʢʦʣʴʢʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 
ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʇʫʩʪʴ X  ï ʢʦʤʧʘʢʪ, ( )C X  ï ʘʣʛʝʙʨʘ ʚʩʝʭ ʥʝ-

ʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ X , ʩ ʦʙʳʯ-
ʥʳʤʠ ʧʦʪʦʯʝʯʥʳʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠ 

sup-ʥʦʨʤʦʡ. ʉʣʝʜʫʷ [6] ʚʚʦʜʠʤ ʩʣʝʜʫʶʱʠʝ ʦʧʝ-

ʨʘʮʠʠ: 
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