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ʋɼʂ 656.2 

 

ɼʦ ʟʙʽʨʥʠʢʘ ʫʚʽʡʰʣʠ ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʤʘʛʽʩʪʨʘʥʪʽʚ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʨʽʰʝʥʥʶ ʩʫʯʘʩʥʠʭ ʟʘʚʜʘʥʴ ʟ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʨʝʚʝʟʝʥʴ ʽ ʨʝʤʦʥʪʫ ʪʘ ʫʪʨʠʤʘʥʥʷ ʩʧʦʨʫʜ ʽ ʢʦʣʽʾ 

ʟʘʣʽʟʥʠʮʴ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʧʠʪʘʥʴ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

ɿʙʽʨʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʘʩʧʽʨʘʥʪʽʚ, ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. 
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ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʄ. ʂʨʘʚʝʮʴ ï ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 
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ʆʥʦʧʢʦ ɺ.ɺ., ʂʦʪʦʚʘ ʃ.ɺ., ɻʨʠʮʴʢʦ ʖ.ʗ. 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆɻʅʆɿʅʀʍ ʄʆɼɽʃɽʁ ɺʀɿʅɸʏɽʅʅʗ 

ɿɸʃʀʐʂʆɺʆɻʆ ʈɽʉʋʈʉʋ ɹʋʂʉʆɺʆɻʆ ɺʋɿʃɸ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʘʛʦʥʽʚ 

ʋʢʨɼʋɿʊ ɺ. ʄ. ʇʝʪʫʭʦʚ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʘ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʧʨʝʜʘʚʘʨʠʡʥʦʛʦ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʨʠʚʽ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʝʩʧʨʘʚʥʠʭ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʨʝʥʜ. ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʧʝʨʝʜʘʚʘʨʽʡʥʠʭ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʘʚʘʨʽʡʥʠʭ ʙʫʢʩ ʟ ʧʨʠʡʥʷʪʥʦʶ ʪʦʯʥʽʩʪʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʫʢʩʦʚʠʭ ʚʫʟʦʣ; ʚʙʫʜʦʚʘʥʝ ʟʘʩʽʙ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ; ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

 

ɺʩʪʫʧ. ʄʦʞʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ, ʟʦʢʨʝʤʘ, ʚʙʫʜʦʚʘʥʠʭ ʟʘʩʦʙʽʚ, 

ʜʦʟʚʦʣʷʶʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʊʘʢ, ʩʫʯʘʩʥʽ ʙʫʢʩʦʚʽ ʚʫʟʣʠ ʩʪʘʶʪʴ ʤʝʭʘʪʨʦʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʠʨʦʙʥʠʢʠ ʟʘʣʽʟʥʠʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʦʩʥʘʱʫʶʪʴ ʙʫʢʩʠ 

ʚʙʫʜʦʚʘʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ. ɼʘʪʯʠʢʠ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, 

ʨʦʟʤʽʱʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʠʭ ʝʣʝʤʝʥʪʘʭ, ʩʪʘʥ ʷʢʠʭ ʚʦʥʠ ʢʦʥʪʨʦʣʶʶʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʈʦʟʤʽʨʠ ʽ ʩʫʯʘʩʥʘ ʝʣʝʤʝʥʪʥʘ ʙʘʟʘ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʦʧʮʽʾ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ. 

ʌʫʥʢʮʽʷ ʪʽʣʴʢʠ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʞʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ. ʊʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʡʜʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ, 

ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʚʠʷʚʣʷʶʪʴ ʜʝʬʝʢʪʽ ʱʝ 

ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩʫ. 
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ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʬʫʥʢʮʽʡ ʤʦʞʝ ʩʪʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʤʝʥʪʫ 

ʚʽʜʤʦʚʠ ʧʝʨʝʜ ʘʚʘʨʽʡʥʽʡ ʙʫʢʩʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɸʥʘʣʽʟʫʶʯʠ ʢʨʠʚʽ ʟʨʦʩʪʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʥʝʩʧʨʘʚʥʠʭ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʨʝʥʜ [1 ]. 

ʇʨʠʯʦʤʫ ʮʝʡ ʪʨʝʥʜ ʻ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʠʤ. ʅʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʘʚʘʨʽʡʥʽʡ ʙʫʢʩʝ, ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ 

ʤʦʞʫʪʴ ʨʽʟʢʦ ʟʤʽʥʶʚʘʪʠʩʷ. ɼʦ ʪʘʢʠʭ ʝʪʘʧʘʭ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʽʟʢʫ ʟʤʽʥʫ ʰʚʠʜʢʦʩʪʽ 

ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʱʝʤʣʝʥʥʷ ʨʦʣʠʢʽʚ, ʧʨʦʚʦʨʦʪ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ, ʚʠʪʽʢʘʥʥʷ ʤʘʩʪʠʣʘ ʽ, ʥʘʨʝʰʪʽ, ʨʫʡʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʽʜʰʠʧʥʠʢʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʪʘʢʠʭ ʙʫʢʩ ʟʘʩʦʙʘʤʠ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʥʠʞʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʘ ʥʝ ʡʜʝ ʧʨʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ. ɸ ʜʣʷ 

ʦʮʽʥʢʠ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʙʫʢʩʠ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʣʴʢʠ ʝʢʩʧʝʨʪʥʠʡ 

ʤʝʪʦʜ, ʪʦʙʪʦ ʩʫʙ'ʻʢʪʠʚʥʽ ʦʮʽʥʢʠ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʝʢʩʧʝʨʪʽʚ[2]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʽʚ ʤʝʪʦʜʦʣʦʛʽʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʣʽʯʫʻ 150-200 ʤʝʪʦʜʽʚ [3] 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʮʝʜʫʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʜʦ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚʠ, ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʚʞʝ ʚʠʷʚʣʝʥʘ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ, ʦʜʥʘʢ ʟʫʧʠʥʢʘ ʧʦʾʟʜʘ 

ʥʝʙʘʞʘʥʘ.  

ɿʘʚʜʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʧʦʣʷʛʘʪʠ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʥʷ 

ʧʨʦ ʨʝʞʠʤʠ ʨʫʭʫ ʧʦʾʟʜʘ ʟ ʚʘʛʦʥʦʤ, ʫ ʷʢʦʛʦ ʙʫʢʩʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʝʨʝʜʘʚʘʨʽʡʥʦʤʫ ʩʪʘʥʽ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʨʦʙʠʪʠ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ; 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʪʝʭʥʽʯʥʦʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ; 

- ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; 

- ʧʝʨʝʚʽʨʠʪʠ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʦʾ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʝʟʫʤʦʚʥʦ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʨʫʭʫ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʪʨʽʙʥʘ ʧʦʙʫʜʦʚʘ ʘʥʘʣʽʪʠʯʥʦʾ ʧʨʦʛʥʦʟʥʦʾ 

ʤʦʜʝʣʽ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʘʜʝʢʚʘʪʥʦʾ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʦʙʠʪʠ ʨʷʜ 

ʚʠʤʦʛ ʜʦ ʥʝʾ, ʪʘʢʠʭ ʷʢ: 

- ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʧʦʚʝʜʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʫʟʣʘ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʙʫʜʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ; 

- ʤʘʪʠ ʧʨʦʩʪʠʡ ʬʦʨʤʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʤʽʥʽʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʚʠʜʘʚʘʪʠ ʧʨʦʛʥʦʟ; 
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- ʧʨʦʛʥʦʟʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʘʜʘʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʙʪʦ ʚʥʦʩʠʣʘ 

ʢʦʨʝʢʪʠʚʠ ʚ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ [3]. 

ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʧʝʨʝʜʘʚʘʨʽʡʥʠʭ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ [4]. ʗʢ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ - ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ (ʨʠʩ.1). 

 

 

 ʈʠʩ. 1. ɻʨʘʬʽʯʥʘ ʽʣʶʩʪʨʘʮʽʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ 

 

ʊʢʨ - ʢʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʘʧʣʝʧʘʜʽʥʥʷ ʤʘʩʪʠʣʘ); ʊʧʩ - 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʘʚʘʨʠʡʥʦʛʦ ʩʪʘʥʫ; l - ʯʘʩ ʧʦʧʝʨʝʜʞʝʥʥʷ; Ů - ʽʤʦʚʽʨʥʽʩʥʘ ʤʝʞʘ. 

 

ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʢʦʥʪʨʦʣʝʨʠ, ʟʜʘʪʥʽ ʦʙʨʦʙʣʷʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʦʜʝʨʞʫʚʘʥʽ 

ʯʝʨʝʟ ʨʽʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, ʪʦʙʪʦ ʮʽ ʜʘʥʽ ʫʪʚʦʨʶʶʪʴ ʪʠʤʯʘʩʦʚʦʾ (ʜʠʥʘʤʽʯʥʠʡ) 

ʨʷʜ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʧʝʨʝʜʘʚʘʨʽʡʥʠʭ 

ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʜʝʣʴ ʟ ʧʦʜʘʥʥʷʤ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʝʚʦʛʦ 

ʨʽʚʥʷʥʥʷ, ʷʢʝ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʦʩʦʙʦʤ [4]. 

 

zt+l  =1,8 zt+l -1 ï 0,8 zt+l -2 + at+l  ,    (1) 

 

ʜʝ  zt - ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t; 

zt+l   - ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʯʝʨʝʟ ʯʘʩ ʧʦʧʝʨʝʜʞʝʥʥʷ l; 

zt+l -1 , zt+l -2 ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʚ ʤʦʤʝʥʪʠ ʯʘʩʫ t+l -1, t+l -2 

ʚʽʜʧʦʚʽʜʥʦ; 

at+l   - ʚʠʧʘʜʢʦʚʘ ʩʢʣʘʜʦʚʘ. 
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ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ 

ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʘʛʦʥʥʦʛʦ ʨʦʣʠʢʦʚʦʛʦ ʧʽʜʰʠʧʥʠʢʘ. 

ʅʘ ʨʽʩʫʥʢʝ2 ʧʦʢʘʟʘʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʝʥʜʽ. 

ʇʨʦʛʥʦʟ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʯʘʩ 

ʧʦʧʝʨʝʜʞʝʥʥʷ l = 60 ʭʚ. ʈʦʟʙʽʞʥʽʩʪʴ ʟ ʬʘʢʪʠʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʢʣʘʣʦ 0,7 
ʦ
ʉ. 

ʈʠʩ.2. ɻʨʘʬʽʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʰʠʧʥʠʢʘ ʥʘ 60 ʭʚ. ʽ 

ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ) 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʘʚʘʨʽʡʥʠʭ ʙʫʢʩ ʟ ʧʨʠʡʥʷʪʥʦʶ 

ʪʦʯʥʽʩʪʶ. ɸʥʘʣʽʟ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʤʝʪʦʜʦʤ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʛʥʦʟ ʟʨʦʙʣʝʥʠʡ ʥʘ ʯʘʩ ʧʦʧʝʨʝʜʞʝʥʥʷ 

60 ʭʚ., ʤʘʻ ʨʦʟʙʽʞʥʽʩʪʴ ʟ ʬʘʢʪʠʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ȹ = 1,7 
ʦ
ʉ. ʇʦʭʠʙʢʘ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʩʢʣʘʣʘ Ą = 1,8%. ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦ ʧʦʪʨʽʙʥʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʘʣʴʥʠʭ ʩʪʘʥʽʚ 

ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. ʄʘʨʪʠʥʦʚ ɯ. ɽ. ʈʝʟʫʣʴʪʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʩʣʽʜʥʠʭ 

ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ / ɯ. ɽ. ʄʘʨʪʠʥʦʚ // ɺʦʩʪʦʯʥʦïɽʚʨʦʧʝʡʩʢʠʡ 

ʞʫʨʥʘʣ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ï 2004. ï ˉ 7 (1). ï ʉ. 66 ï 69. 

2. Eisenbrand, E. Hot box detection in European railway networks [Text] // 

RTR Special ï 2011 ï P. 2 ï 11. 

3. ɭʨʽʥʘ ɸ. ʄ. ʉʪʘʪʠʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: ʅʘʚʯ. 

ʧʦʩʽʙʥʠʢ. ð ʂ.: ʂʅɽʋ, 2001. ð 170 ʩ. 
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4. ɹʦʢʩ ɼʞ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʇʨʦʛʥʦʟ ʠ ʫʧʨʘʚʣʝʥʠʝ.ʊ1. ï ʄ.: 

ʄʠʨ, 1974. ï  406 ʩ. 
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ʛʨʫʧʘ 3-6-ɺʄ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 
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ɻʨʠʮʴʢʦ ʖʨʽʡ ʗʨʦʩʣʘʚʦʚʠʯ ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, 
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ʋɼʂ 629.4.125 

 

 

ʇʦʧʘʪʝʥʢʦ ʉ.ʄ., ʍʦʤ'ʷʢʦʚ ʖ. ɽ., ʄʘʢʦʚʽʡ ɺ. ɺ.  

 

ɸʅɸʃɯɿ ʇɽʈʉʇɽʂʊʀɺ ʈʆɿɺʀʊʂʋ ʂʆʅʉʊʈʋʂʎɯʁ ɺɸɻʆʅʅʀʍ 

ʂʆʅɼʀʎɯʆʅɽʈɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢ. ʪʝʭʥ. ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʢʘʬʝʜʨʠ 

ʚʘʛʦʥʽʚ ʋʢʨɼʋɿʊ ɯ. ɽ. ʄʘʨʪʠʥʦʚ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʣʽʤʘʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʟʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʘʛʠ 

ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʪʠʧʫ ʢʦʥʜʠʮʽʦʥʝʨʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʚʘʛʦʥʥʠʭ ʢʦʥʜʠʮʽʦʥʝʨʽʚ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʾʭ 

ʤʦʥʪʘʞʫ, ʨʝʤʦʥʪʫ ʪʘ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʛʣʷʜ 

ʤʦʜʝʣʝʡ ʢʦʥʜʠʮʽʦʥʝʨʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʛʦʪʽʚʥʠʢʘʤ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʨʦʚʦʜʠʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʜʠʮʽʦʥʝʨ, ʧʘʩʘʞʠʨʩʴʢʠʡ ʚʘʛʦʥ, ʢʣʽʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, 

ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ.  

 

ɺʩʪʫʧ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ 

ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʝʦʙʭʽʜʥʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ 

ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ 

ʨʫʭʫ ʧʦʾʟʜʽʚ ʚ ʋʢʨʘʾʥʽ, ʩʧʦʩʦʙʠ ʩʪʠʢʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʤʝʨʝʞʽ ʟʘʣʽʟʥʠʮʴ ʟ 

ʻʚʨʦʧʝʡʩʴʢʦʶ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʠʭ ʚʘʛʦʥʽʚ ʟ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʚʥʫʪʨʽʰʥʽʤ ʦʙʣʘʜʥʘʥʥʷʤ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʧʘʩʘʞʠʨʩʴʢʽ ʚʘʛʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ 

ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʩʪʽʡʥʠʡ 

ʧʦʚʽʪʨʦʦʙʤʽʥ ʚ ʚʘʛʦʥʽ, ʦʯʠʱʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʧʽʜʽʛʨʽʚ ʧʦʚʽʪʨʷ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ. ʅʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʊʦʤʫ ʨʦʙʦʪʘ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ 

ʩʚʦʻʯʘʩʥʦʶ ʜʣʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʶ ʩʠʩʪʝʤʠ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʩʽ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʾʟʜʘ. ɺ ʨʦʙʦʪʽ ʂʦʣʝʩʥʽʢʦʚʘ ʊ.ʆ., ʇʦʤʽʥʦʚʘ ʆ. ɺ. [1] ʨʦʟʛʣʷʥʫʪʦ 

ʧʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ 

ʚ ʚʘʛʦʥʫ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 
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ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʊʘʢ ʚ ʨʦʙʦʪʽ Khomenko, I. Yu. 

[2] ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʘʛʦʥʽʚ ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʦʥʜʠʮʽʶʚʘʥʥʷʤ ʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ  ʩʠʩʪʝʤʦʶ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʷʢʽ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʽ Liu, P. [3] ɸʚʪʦʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 60ī70 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʦʾʟʜʽ [3]. ɺʧʣʠʚ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʚ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʧʦʾʟʜʘʭ ʙʫʣʠ ʨʦʟʢʨʠʪʽ ʘʚʪʦʨʘʤʠ [4]. ɺʦʥʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʤʦʜʝʣʴ ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʨʝʚʝʨʩʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʽʶʯʠʭ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ 

ʯʘʩʪʦʪʠ ɿʘ ʨʽʟʥʠʭ ʫʤʦʚ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʜʦʚʢʽʣʣʷ, ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʧʦʪʷʛʫ, ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ) 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʦʚʽ ʭʦʣʦʜʦʘʛʝʥʪʠ. 

 ɺ ʨʦʙʦʪʽ [5] ʨʦʟʛʣʷʥʫʪʘ ʧʨʦʙʣʝʤʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʶʚʘʥʥʷ 

ʧʦʚʽʪʨʷ ʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʊʘʢʦʞ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʪ ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ 

ʩʠʩʪʝʤʠ ʢʦʤʬʦʨʪʥʦʛʦ ʢʣʽʤʘʪʫ ʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ [6,7]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʧʘʩʘʞʠʨʩʴʢʽ ʚʘʛʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ 

ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʩʪʽʡʥʠʡ 

ʧʦʚʽʪʨʦʦʙʤʽʥ ʚ ʚʘʛʦʥʽ, ʦʯʠʱʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʧʽʜʽʛʨʽʚ ʧʦʚʽʪʨʷ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ. ʅʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʻ ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʩʚʦʻʯʘʩʥʦʶ ʜʣʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʘʩʘʞʠʨʽʚ ʧʽʜ ʯʘʩ ʨʫʭʫ 

ʧʦʾʟʜʘ, ʪʦʙʪʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʚʠʪʦʢ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʫ 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʜʦʩʚʽʜ; 

-ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ; 

-ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʬʦʨʪʥʽ 

ʫʤʦʚʠ ʧʘʩʘʞʠʨʽʚ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ.ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ, ʱʦ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʧʦʣʽʪʠʯʥʦʛʦ ʩʪʘʥʫ ʚ ʜʝʨʞʘʚʽ. ɼʣʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ 

ʟ ʚʝʣʠʢʦʶ ʪʝʨʠʪʦʨʽʻʶ, ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʜʝʨʞʘʚʠ 

ʨʝʛʫʣʷʨʥʽ, ʪʝʨʤʽʥʦʚʽ, ʜʝʰʝʚʽ ʪʘ ʙʝʟʧʝʯʥʽ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʤʘʶʪʴ 

ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʎʷ ʚʠʤʦʛʘ ʩʫʯʘʩʥʦʩʪʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʧʽʜʢʨʝʩʣʶʻ 

ʦʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʙʩʷʛʠ ʪʘ 

ʩʪʨʫʢʪʫʨʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ.  

ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʙʘʟʦʚʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ 

ʋʢʨʘʾʥʠ ʽ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 
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ʥʘʩʝʣʝʥʥʷ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ. ʉʘʤʝ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʯʥʦʾ ʛʘʣʫʟʽ. 

ʅʘ 1 ʞʦʚʪʥʷ 2018 ʨʦʢʫ ʽʥʚʝʥʪʘʨʥʠʡ ʧʘʨʢ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʋɿ 

ʩʪʘʥʦʚʠʚ 4477 ʚʘʛʦʥʽʚ, ʘʣʝ ʨʝʛʫʣʷʨʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴ ʪʽʣʴʢʠ 2906 ʟ ʥʠʭ. ʅʝ 

ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 1571 ʚʘʛʦʥ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʧʽʜʣʷʛʘʻ ʩʧʠʩʘʥʥʶ ʫ ʟʚ'ʷʟʢʫ ʽʟ 

ʟʘʚʝʨʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ (ʙʽʣʴʰ ʥʽʞ 41 ʨʽʢ). ʑʝ 400 ʚʘʛʦʥʽʚ ʚʽʢʦʤ ʧʦʥʘʜ 28 

ʨʦʢʽʚ ʧʽʜʣʷʛʘʶʪʴ ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʷʢʦʛʦ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʦʚʞʫʻʪʴʩʷ ʽ ʩʢʣʘʜʘʻ - 41 ʨʽʢ. [8]. 

ʋ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʟʘʚʝʨʰʫʻʪʴʩʷ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʱʝ ʤʘʡʞʝ 2 ʪʠʩʷʯ 

ʚʘʛʦʥʽʚ.  

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʥʝʭʚʘʪʢʦʶ ʢʦʰʪʽʚ ʚ 

ʨʘʤʢʘʭ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʥʘ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʝʨʝʜʥʽʡ ʚʽʢ ʚʘʛʦʥʽʚ - 31,8 ʨʽʢ, ʘ ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʟʥʦʩʫ 

ï 92,8%. (ʈʠʩ.1). 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʘʨʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʟʘ ʚʠʜʘʤʠ. 

 

ʉʪʘʥ ʧʘʨʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʜʦʟʚʦʣʠʪʴ ʚʪʨʠʤʫʚʘʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʟ 

ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʱʝ ʧʨʠʙʣʠʟʥʦ 5 ʨʦʢʽʚ, ʦʩʢʽʣʴʢʠ ʩʪʫʧʽʥʴ ʡʦʛʦ 

ʟʥʦʰʝʥʦʩʪʽ, ʷʢ ʚʢʘʟʘʥʦ ʚʠʱʝ, ʩʢʣʘʜʘʻ 92,8%. ʊʦʤʫ ʟʘʨʘʟ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ i ʚ ʋʢʨʘʥʾʽ ʨʦʙʠʪʴʩʷ ʚʩʝ ʤʦʞʣʠʚʝ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʫ ï ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʛʦʥʽʚ. 

ɺʝʜʫʪʴʩʷ ʨʦʟʨʦʙʢʠ i ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʛʦʥʽʚ, ʘ 

ʩʘʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ ʙʝʟ ʷʢʠʭ 

ʥʝʤʦʞʣʠʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʩʪʽ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

ɿʘʣʽʟʥʠʯʥʽʡ ʪʨʘʥʩʧʦʨʪ ʱʦʙ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ ʧʦʚʠʥʝʥ ʧʝʨʰ 

ʟʘ ʚʩʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦʙʪʦ ʧʘʩʘʞʠʨʽʚ. ʆʪʞʝ ʨʦʟʚʠʪʦʢ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʮʝ: ʰʚʠʜʢʽʩʪʴ, ʙʝʟʧʝʢʘ, ʢʦʤʬʦʨʪ [9]. 

ɼʦ 2012 ʨʦʢʫ ʥʘ ʚʘʛʦʥʘʭ çʉʪʦʣʠʯʥʦʛʦ ʝʢʩʧʨʝʩʫè ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ ʪʠʧʫ ɸɺʂ-30. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ 

ʨʦʟʤʽʱʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʚʘʛʦʥʽ. 
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ʈʠʩ.2. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ɸɺʂ-30 ʥʘ ʚʘʛʦʥʽ 

ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʚʘʛʦʥʥʠʡ ɸɺʂ-30 (ʈʠʩ.3) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʦʤʬʦʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ ʚ ʩʘʣʦʥʘʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

 

 
 

ʈʠʩ. 3. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ɸɺʂ-30. 
 

ʋ ʢʦʥʜʠʮʽʦʥʝʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘʛʨʽʚ ʽ ʥʘʛʥʽʪʘʥʥʷ 

ʦʙʨʦʙʣʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʫ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʚʘʛʦʥʘ. 

ʂʦʥʜʠʮʽʦʥʝʨ ʥʘʜʽʡʥʦ ʧʨʘʮʶʻ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

(ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ) ʚʽʜ ʤʽʥʫʩ 40Áʉ ʜʦ ʧʣʶʩ 45Áʉ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʜʦ 

80 %. 

ʊʘʢʦʞ ʽʩʥʫʻ ʘʚʪʦʥʦʤʥʠʡ ʚʘʛʦʥʥʠʡ ʢʦʥʜʠʮʽʦʥʝʨ ɸɺʂ-33 (ʨʠʩ. 4) 

ʂʦʥʜʠʮʽʦʥʝʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʤʬʦʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ ʚ 

ʩʘʣʦʥʘʭ ʟʘʣʽʟʥʠʯʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʦʜʝʣʽ 61-788.(ʨʠʩ. 5)  
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ʈʠʩ.4. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʢʦʥʜʠʮʽʦʥʝʨʘ ɸɺʂ ï 33. 

 

 
 

ʈʠʩ. 5. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʚʘʛʦʥʫ ʤʦʜʝʣʽ 61-788. 

 

ʈʝʞʠʤʠ ʨʦʙʦʪʠ ï ʥʘʛʨʽʚ, ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʷ. ʂʦʥʜʠʮʽʦʥʝʨʠ 

ʤʘʶʪʴ ʜʚʦʢʦʥʪʫʨʥʫ ʭʦʣʦʜʠʣʴʥʫ ʤʘʰʠʥʫ ʥʘ ʙʘʟʽ ʛʝʨʤʝʪʠʯʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʟ 

ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʢʦʥʜʝʥʩʘʪʦʨʽʚ. 

ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʚʘʛʦʥʥʠʡ ɸɺʂ-30ʉ (ʨʠʩ. 6) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʦʤʬʦʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ ʚ ʩʘʣʦʥʘʭ ʟʘʣʽʟʥʠʯʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ ʤʦʜʝʣʝʡ 61-7061, 61-7062, 61-7063, 61-7064, 61-7065 ʧʦʾʟʜʽʚ 

ʣʦʢʦʤʦʪʠʚʥʦʾ ʪʷʛʠ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʘʛʦʥʽʚ ʤʦʜʝʣʝʡ 62-

7067, 62-7068, 62-7069, 62-7070 ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʜʚʦʩʠʩʪʝʤʥʠʭ ʝʣʝʢʪʨʦʧʦʾʟʜʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʢʦʤʬʦʨʪʥʦʩʪʽ. ʇʽʜʽʛʨʽʚʘʥʥʷ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʨʦʙʦʪʦʶ ʢʦʥʜʠʮʽʦʥʝʨʘ ʚ ʨʝʞʠʤʽ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʘʙʦ ʚʙʫʜʦʚʘʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ 

ʥʘʛʨʽʚʘʯʝʤ. ʇʨʠʧʣʠʚʥʝ ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʚ ʥʦʩʦʚʫ ʽ ʭʚʦʩʪʦʚʫ ʯʘʩʪʠʥʠ ʚʘʛʦʥʘ ʟ 

ʜʚʦʭ ʚʽʜʩʽʢʽʚ ʦʙʨʦʙʢʠ ʧʦʚʽʪʨʷ. ɾʠʚʣʝʥʥʷ ʢʦʥʜʠʮʽʦʥʝʨʘ 380 ɺ. 

 

 
 

ʈʠʩ. 6. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʥʜʠʮʽʦʥʝʨʘ ɸɺʂ-30ʉ. 
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ɼʣʷ ʚʘʛʦʥʘʭ ʤʦʜʝʣʽ 62-7066 ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʜʚʦʩʠʩʪʝʤʥʠʭ 

ʝʣʝʢʪʨʦʧʦʾʟʜʽʚ ʧʽʜʚʠʱʝʥʦʾ ʢʦʤʬʦʨʪʥʦʩʪʽ ʪʘ ʜʠʟʝʣʴ-ʧʦʾʟʜʽʚ ʻ ʢʦʥʜʠʮʽʦʥʝʨ 

ʘʚʪʦʥʦʤʥʠʡ ɸɺʂ-6 (ʨʠʩ. 7) ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʤʬʦʨʪʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ ʚ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ ʛʦʣʦʚʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʧʦʪʷʛʘ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ï ʥʘʛʨʽʚ, ʦʭʦʣʦʜʞʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ. ɾʠʚʣʝʥʥʷ 

ʢʦʥʜʠʮʽʦʥʝʨʘ ~ 3³380ɺ 

ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʟ ʭʦʣʦʜʠʣʴʥʦʶ ʤʘʰʠʥʦʶ ʥʘ ʙʘʟʽ ʛʝʨʤʝʪʠʯʥʦʛʦ 

ʢʦʤʧʨʝʩʦʨʘ, ʟ ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʅʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʙʫʜʦʚʘʥʦʤʫ ʚ ʢʦʥʜʠʮʽʦʥʝʨ ʝʣʝʢʪʨʠʯʥʦʤʫ ʥʘʛʨʽʚʘʯʽ. 

ɺʝʥʪʠʣʷʪʦʨʠ ʚʠʧʘʨʥʠʢʘ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʚʘʛʦʥʥʦʾ ʤʝʨʝʞʽ 110 ɺ. 

 

 
 

ʈʠʩ. 7. ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʚʘʛʦʥʥʠʡ ɸɺʂ-6. 

 

ɯʩʥʫʻ ʪʘʢʦʞ ʢʦʥʜʠʮʽʦʥʝʨ ʚʘʛʦʥʥʠʡ ɸɺʂ-10 (ʨʠʩ. 8) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʦʤʬʦʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ ʚ ʩʘʣʦʥʽ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ ʤʦʜʝʣʽ 62-

7066 ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʜʚʦʩʠʩʪʝʤʥʠʭ ʝʣʝʢʪʨʦʧʦʾʟʜʽʚ ʧʽʜʚʠʱʝʥʦʾ ʢʦʤʬʦʨʪʥʦʩʪʽ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ï ʥʘʛʨʽʚ, ʦʭʦʣʦʜʞʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ. ɾʠʚʣʝʥʥʷ ʢʦʥʜʠʮʽʦʥʝʨʘ ~ 

3³380 ɺ. ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʟ ʭʦʣʦʜʠʣʴʥʦʶ ʤʘʰʠʥʦʶ ʥʘ ʙʘʟʽ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʟ ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʇʽʜʽʛʨʽʚ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʙʫʜʦʚʘʥʦʤʫ ʚ ʢʦʥʜʠʮʽʦʥʝʨ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʥʘʛʨʽʚʘʯʽ. ɺʝʥʪʠʣʷʪʦʨʠ ʚʠʧʘʨʥʠʢʘ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʚʘʛʦʥʥʦʾ ʤʝʨʝʞʽ 

110ɺ. 
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ʈʠʩ. 8. ʂʦʥʜʠʮʽʦʥʝʨ ʘʚʪʦʥʦʤʥʠʡ ʚʘʛʦʥʥʠʡ ɸɺʂ-10. 

 

ɺʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʠ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ ʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʘʭ 

ʧʦʚʠʥʥ ̔ʚʽʜʧʦʚʽʜʘʪʠ ʙʘʛʘʪʴʦʤ ʚʠʤʦʛʘʤ: ʩʪʽʡʢʦ ʧʝʨʝʥʦʩʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʫʜʘʨʠ 

ʽ ʟʯʝʧʣʝʥʥʷ ʚʘʛʦʥʽʚ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʜʘʚʘʥʥʷ ʦʭʦʣʦʜʞʝʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʚʘʛʦʥ ʟ 

ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦ ʢʫʧʝ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʦʢʨʝʤʦʤʫ ʢʫʧʝ. ʂʨʽʤ 

ʪʦʛʦ, ʚʘʛʦʥʥʽ ʢʦʥʜʠʮʽʦʥʝʨʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʫʪʠ ʙʝʟʧʝʯʥʠʤʠ 

ʫ ʧʦʞʝʞʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʆʛʣʷʜ ʤʦʜʝʣʝʡ ʢʦʥʜʠʮʽʦʥʝʨʽʚ ʚʽʪʯʠʟʥʷʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʛʦʪʽʚʥʠʢʘʤ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʨʦʚʦʜʠʪʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. 
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ʋɼʂ 629.4.027 

 

ɹʘʛʤʫʪ ʇ.ʄ., ɹʦʥʜʘʨʝʥʢʦ ʗ. ɹ., ɻʦʪʴʢʦ ɼ. ʉ. 

 

ɺʇʃʀɺ ɺʃɸʉʊʀɺʆʉʊɽʁ ʄɸʉʊʀʃɸ ʅɸ ʇʈɸʎɽɿɼɸʊʅɯʉʊʔ 

ɹʋʂʉʆɺʀʍ ʈʆʃʀʂʆɺʀʍ ʇɯɼʐʀʇʅʀʂɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʘʛʦʥʽʚ 

ʋʢʨɼʋɿʊ ɸ. ɺ. ʊʨʫʬʘʥʦʚʘ 

 

ɸʥʦʪʘʮʽʷ. ɯʩʥʫʶʯʘ ʢʦʥʩʪʨʫʢʮʽʷ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʽʟ ʜʚʦʤʘ ʮʠʣʽʥʜʨʠʯʥʠʤʠ 

ʨʦʣʠʢʦʚʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ ʥʘ ʛʘʨʷʯʽʡ ʧʦʩʘʜʮʽ ʤʘʻ ʥʝʜʦʩʪʘʪʥʶ ʥʘʜʽʡʥʽʩʪʴ. 

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʽʟ 

ʧʽʜʰʠʧʥʠʢʘʤʠ ʢʦʯʝʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʨʦʣʠʢʦʚʠʭ ʙʫʢʩ ʤʦʞʝ ʩʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʄʘʩʪʠʣʦ ʃɿ-ʎʅʀʀ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʫʢʩʘʭ ʚʘʥʪʘʞʥʠʭ ʪʘ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʚʞʝ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ, ʟʘ ʩʚʦʾʤʠ ʙʫʣʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʞʝ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʠʤ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɹʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʢʦʤʧʣʝʢʩʥʽ ʤʘʩʪʠʣʘ ʥʘ ʣʽʪʽʻʚʽʡ ʦʩʥʦʚʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʫʢʩʦʚʠʡ ʚʫʟʦʣ, ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ, ʤʘʩʪʠʣʦ ʩʪʝʥʜ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʧʨʦʙʫʚʘʥʥʷ. 

 

ɺʩʪʫʧ. ʋʩʷ ʽʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʻ ʨʷʜʦʤ ʧʦʢʦʣʽʥʴ ʤʘʰʠʥ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ɼʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʩʪʘʥʥʽʭ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʠʡ ʚʩʪʫʧ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʠʨʦʙʽʚ. ʗʢ 

ʥʘʡʧʦʚʥʽʰʠʤ ʜʞʝʨʝʣʦʤ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʥʽ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ 

ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʋ ʚʘʛʦʥʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʦʜʥʦʛʦ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʟʘʚʜʘʥʴ ʷʚʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɿʘ ʜʘʥʠʤʠ ʋʢʨʟʘʣʽʟʥʠʮʽ ʧʨʠʙʣʠʟʥʦ 40% 

ʚʽʜʯʝʧʣʝʥʴ ʚʘʛʦʥʽʚ ʚ ʜʦʨʦʟʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ-ʟʘ ʥʘʛʨʽʚʫ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ[1]. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʧʨʦʧʦʥʫʚʘʣʠʩʷ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ 

ʨʦʣʠʢʦʚʠʭ ʙʫʢʩ. ʊʘʢʽ ʩʧʦʩʦʙʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 3 ʛʨʫʧʠ: - ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ; - 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ; - ʪʝʭʥʦʣʦʛʽʯʥʽ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʧʦʟʠʮʽʶ 

ʟʤʽʥʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʥʠʭ ʨʝʚʽʟʽʡ [2]. ʅʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ ʧʦʩʪʫʧʘʣʠ 

ʧʨʦʧʦʟʠʮʽʾ ʟʤʽʥʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʧʽʜʰʠʧʥʠʢʘ. ʊʘʢ, ʚ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʧʽʜʚʠʱʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʠʭ ʨʦʣʠʢʽʚ [3], ʟʘʩʪʦʩʫʚʘʥʥʷʙʦʤʙʽʥʠ ʥʘ ʨʦʣʠʢʘʭ [4], ʟʤʽʥʘ ʪʦʨʮʽʚ 

ʨʦʣʠʢʽʚ [5], ʚʚʝʜʝʥʥʷʤ "ʨʦʟʚʘʣʫ" ʙʦʨʪʽʚ ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʘ [6]. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʟʚʦʜʠʣʦʩʷ ʜʦ ʧʨʦʧʦʟʠʮʽʡ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʠʭ 

ʨʦʙʽʪ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʫ ʽ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʦʚ ʪʘ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [7]. 
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ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʩʪʠʣ ʪʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʫʢʩʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʽʟʥʷʶʪʴ ʚʠʟʥʘʯʘʣʴʥʽ ʽ ʢʦʥʪʨʦʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ[8]. ʅʝʦʙʭʽʜʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʥʽ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢʽ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ. ʊʘ ʫ ʫʢʣʘʜʝʥʥʽ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʨʦʙʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʘʙʦ ʥʽ? 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʧʨʦʜʦʚʞ ʜʚʦʭ ʨʦʢʽʚ. ʋʢʨʘʾʥʩʴʢʠʤ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ  ʚʘʛʦʥʦʙʫʜʫʚʘʥʥʷ ʟʘ ʫʯʘʩʪʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʨʷʜʫ ʽʥʰʠʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʢʦʥʪʨʦʣʴʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʘʩʪʠʣ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʘʩʪʠʣʘ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ  ʥʘ ʜʚʽ ʛʨʫʧʠ: ʤʘʩʪʠʣʘ ʥʘ ʥʘʪʨʽʻʚʦ-

ʢʘʣʴʮʽʻʚʽʡ ʦʩʥʦʚʽ ʟ ʨʽʟʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʽ ʤʘʩʪʠʣʘ ʥʘ ʣʽʪʽʻʚʽʡ ʦʩʥʦʚʽ. ɼʦ ʧʝʨʰʦʾ 

ʛʨʫʧʠ ʚʽʜʥʦʩʠʣʠʩʷ ʤʘʩʪʠʣʘ ʃɿ-ʎʅɯɯ ʟ ʧʨʝʧʘʨʘʪʦʤ ʤʦʜʠʬʽʢʘʪʦʨ "ʵʄʇʠ-1", ʃɿ-

ʎʅɯɯ ʟ ʜʦʩʚʽʜʯʝʥʦʾ ʧʘʨʪʽʾ ɺɸʊʀ "ɸɿʄʆʃ", ʃɿ-ʎʅʀʀ ɸɿʄʆʃ ʟʛʽʜʥʦ ʟ ʊʋ. ʋ 

23.2-00149943-541-2001. ɼʦ ʤʘʩʪʠʣ ʥʘ ʣʠʪʽʚʽʡ ʦʩʥʦʚʽ ʚʽʜʥʦʩʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʄɸʉʄɸ-ɿʋʄ ʚʠʛʦʪʦʚʣʝʥʥʷ ʋʢʨʅɯʅʇ "ʄɸʉʄɸ", ʤʘʩʪʠʣʘ ɾʈʆ ʽ ʃɾɼ 

ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ ɸɿʄʆʃ "ɸʟʦʚʩʴʢʽ ʤʘʩʪʠʣʘ ʪʘ ʦʣʠʚʠ". ʊʘʢʦʞ ʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʨʘʣʠ ʫʯʘʩʪʴ ʤʘʩʪʠʣʘ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ "Castrol-marine" ʽ 

"ɸʨʢʘʥʦʣ" ʥʽʤʝʮʴʢʦʾ ʬʽʨʤʠ "FAG". 

ʂʦʣʽʩʥʽ ʧʘʨʠ ʟ ʜʦʩʚʽʜʯʝʥʠʤʠ ʤʘʩʪʠʣʘʤʠ ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʷ ʚ ʭʦʧʝʨ-

ʜʦʟʘʪʦʨʥʦʾ ʚʝʨʪʫʰʮʽ. ʄʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʤʽʞʥʠʭ ʨʝʚʽʟʽʡ ʧʽʩʣʷ ʧʨʦʙʽʛʫ 40 ʪʠʩ. ʢʤ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʢʦʥʪʨʦʣʶʚʘʚʩʷ ʩʪʘʥ 

ʪʦʨʮʝʚʦʛʦ ʢʨʽʧʣʝʥʥʷ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥ ʤʘʩʪʠʣʘ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʚʢʣʶʯʝʥʴ ʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʦʜʠʚʩʷ ʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʤʘʩʪʠʣʘ. ʉʪʘʥ ʪʦʨʮʝʚʦʛʦ ʢʨʽʧʣʝʥʥʷ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʧʝʨʝʚʽʨʷʚʩʷ 

ʰʣʷʭʦʤ ʦʙʩʪʫʢʫʚʘʥʥʷ ʛʘʡʦʢ ʄ110. ʇʦʩʣʘʙʣʝʥʥʷ ʚʠʷʚʣʝʥʝ ʥʝ ʙʫʣʦ, ʚ ʤʘʩʪʠʣʽ 

ʤʝʪʘʣʝʚʠʭ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʆʩʪʘʪʦʯʥʠʡ ʦʛʣʷʜ ʧʨʠ ʧʦʚʥʽʡ ʨʝʚʽʟʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʩʪʘʥ ʧʽʜʰʠʧʥʠʢʽʚ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʤʘʩʪʠʣʦ ʥʘ ʥʘʪʨʽʻʚʦ-ʢʘʣʴʮʽʻʚʽʡ ʦʩʥʦʚʽ ʟʥʘʯʥʦ ʛʽʨʰʝ, ʥʽʞ ʫ 

ʧʽʜʰʠʧʥʠʢʽʚ ʟ ʤʘʩʪʠʣʦʤ ʥʘ ʣʽʪʽʻʚʽʡ ʦʩʥʦʚʽ. ʆʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʦ ʮʝ ʧʨʦʷʚʠʣʦʩʷ 

ʫ ʧʽʜʰʠʧʥʠʢʽʚ ʟ ʤʘʩʪʠʣʦʤ ʃɿ-ʎʅɯɯ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʦʜʠʬʽʢʘʪʦʨʘ, ʜʝ ʧʨʘʢʪʠʯʥʦ 

ʥʘ ʫʩʽʭ ʧʽʜʰʠʧʥʠʢʘʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʢʦʨʦʟʽʡʥʽ ʫʰʢʦʜʞʝʥʥʷ ʥʘ ʜʦʨʽʞʢʘʭ ʢʦʯʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʢʽʣʝʮʴ (ʨʠʩ. 1), ʟʥʦʩ ʪʠʧʫ "ʷʣʠʥʦʯʢʘ" ʥʘ ʪʦʨʮʷʭ ʨʦʣʠʢʘʭ 

ʽ ʟʘʜʠʨʘʢʠ ʧʦ ʙʦʨʪʘʭ ʢʽʣʝʮʴ (ʨʠʩ.2). ʅʘ ʙʦʨʪʘʭ ʢʽʣʝʮʴ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʪʘʢʦʞ 

ʪʦʯʢʦʚʘ ʢʦʨʦʟʽʷ. 
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ʈʠʩ. 1.ʂʦʨʦʟʽʡʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ. 

 

 
 

ʈʠʩ. 2.ɿʘʜʠʨʠ ʪʘ ʟʥʦʩ ʥʘ ʙʦʨʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ. 

 

ʇʽʜʰʠʧʥʠʢʠ ʟ ʽʥʰʠʤʠ ʤʘʩʪʠʣʘʤʠ ʃɿ-ʎʅɯɯ ʤʘʣʠ ʘʥʘʣʦʛʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, 

ʘʣʝ ʚ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʤʫ ʩʪʫʧʝʥʽ. ʇʽʜʰʠʧʥʠʢʠ ʟ ʤʘʩʪʠʣʦʤ ʥʘ ʣʽʪʽʻʚʽʡ ʦʩʥʦʚʽ 

ʤʘʣʠ ʥʝʟʥʘʯʥʽ ʫʰʢʦʜʞʝʥʥʷ. ʅʘ ʜʝʷʢʠʭ ʧʽʜʰʠʧʥʠʢʘʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʝʚʝʣʠʢʽ 

ʧʣʷʤʠ ʢʦʨʦʟʽʾ ʽ ʨʦʣʠʢʠ ʙʫʣʠ ʤʘʡʞʝ ʙʝʟ ʟʘʫʚʘʞʝʥʴ. ɺʠʢʣʶʯʝʥʥʷʤ ʻ ʤʘʩʪʠʣʦ 

"ɸʨʢʘʥʦʣ", ʜʝ ʥʘ ʟʦʚʥʽʰʥʽʭ ʢʽʣʴʮʷʭ ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʥʝʟʥʘʯʥʘ ʢʦʨʦʟʽʷ, ʥʘ ʙʦʨʪʘʭ 

ʢʽʣʝʮʴ ʽ ʪʦʨʮʷʭ ʨʦʣʠʢʽʚ - ʥʝʚʝʣʠʢʽ ʟʘʜʠʨʘʢʠ ʪʠʧʫ "ʷʣʠʥʦʯʢʘ". ʅʘ ʚʥʫʪʨʽʰʥʽʭ 

ʢʽʣʴʮʷʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘʤʽʥʠ ʽ ʨʠʩʢʠ ʧʦ ʢʨʫʛʫ ʢʦʯʝʥʥʷ (ʨʠʩ.3). 

 

 
 

ʈʠʩ. 3. ʂʨʫʛʦʚʽ ʨʠʩʢʠ ʥʘ ʜʦʨʽʞʮʽ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ. 
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ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʤʘʩʪʠʣʘ ʪʠʧʫ ʃɿ-ʎʅɯɯ 

ʘʢʪʠʚʥʦ ʚʙʠʨʘʶʪʴ ʚʦʣʦʛʫ, ʩʧʨʠʷʶʯʠ ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʾ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʧʽʜʰʠʧʥʠʢʽʚ.  

2.  ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʪʠʣ ʥʘ ʣʽʪʽʻʚʽʡ ʦʩʥʦʚʽ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʪʠ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʙʦʨʪʘʭ ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʪʦʨʮʷʭ ʨʦʣʠʢʽʚ ʟʘʜʠʨʽʚ 

ʽ ʧʦʰʢʦʜʞʝʥʴ.  

3.  ʅʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʣʠʢʦʚʠʭ ʙʫʢʩ 

ʷʚʣʷʻʪʴʩʷ ʟʚʽʣʴʥʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʚʽʜ ʩʧʨʠʡʥʷʪʪʷ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʝʪʥʠʭ ʢʦʥʽʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ.  

4.  ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʨʝʚʽʟʽʡ, ʟʥʠʞʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʧʘʜʘʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʚʢʣʶʯʝʥʴ ʫ ʙʫʢʩʠ. 
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ʋʢʨɼʋɿʊ ɯ. ɽ. ʄʘʨʪʠʥʦʚ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʘ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʘʢʪʫ ʪʦʨʮʽʚ ʨʦʣʠʢʽʚ ʜʚʦʨʷʜʥʠʭ ʢʦʥʽʯʥʠʭ 

ʧʽʜʰʠʧʥʠʢʽʚ ʚ ʤʽʩʮʽ ʦʙʧʠʨʘʥʥʷ ʥʘ ʙʦʨʪ ʢʽʣʴʮʷ. ʈʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʙʦʨʪʘ ʪʘ ʚʠʩʦʪʠ ʙʦʨʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʦʧʦʨʥʦʛʦ ʢʽʣʴʮʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʨʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʧʦʣʶʩʘ ʢʦʥʫʩʘ ʨʦʣʠʢʽʚ ʩʧʽʚʧʘʜʘʣʠ ʟ ʧʦʣʶʩʦʤ ʧʽʜʰʠʧʥʠʢʘ. ʇʨʦʚʝʜʝʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʦʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʢʫʪʘ ʥʘʭʠʣʫ ʦʧʦʨʥʦʛʦ 

ʙʦʨʪʫ ʜʚʦʨʷʜʥʦʛʦ ʙʫʢʩʦʚʦʛʦ ʢʦʥʽʯʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʣʽʩʥʘ ʧʘʨʘ, ʢʦʥʽʯʥʠʡ ʧʽʜʰʠʧʥʠʢʠ, ʚʘʛʦʥʥʘ ʦʩʴ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʮʠʢʣʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʽʯʥʦʛʦ ʨʦʣʠʢʦʚʦʛʦ ʧʽʜʰʠʧʥʠʢʘ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʡʦʛʦ ʚʽʜ ʽʥʰʠʭ ʧʽʜʰʠʧʥʠʢʽʚ, ʻ 

ʚʠʩʦʢʘ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʷʢ ʚ ʦʩʴʦʚʦʤʫ, ʪʘʢ ʽ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʦʤʫ ʥʘ 

ʟʘʣʽʟʥʠʮʷʭ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʚ ʙʫʢʩʘʭ ʚʘʥʪʘʞʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ 

ʟʘʤʽʩʪʴ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʦʨʷʜʥʽ ʢʦʥʽʯʥ ̔ʧʽʜʰʠʧʥʠʢʠ ʢʘʩʝʪʥʦʛʦ ʪʠʧʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ 

ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ ʚʦʥʠ ʤʘʶʪʴ ʟʙʽʣʴʰʝʥʫ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘ 

ʧʽʜʰʠʧʥʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʫʢʩʘʭ ʚʘʛʦʥʽʚ ʽ ʣʦʢʦʤʦʪʠʚʽʚ, ʜʽʶʪʴ ʟʥʘʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʯʦʤʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʬʘʭʽʚʮʽ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʚ ʢʨʘʾ ʥʘʭ ʉʅɼ, ʪʘʢ ʽ ʢʨʘʾʥʘʭ ʜʘʣʴʥʴʦʛʦ ʟʘʨʫʙʽʞʞʷ ʩʪʘʣʠ 

ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʠʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʥʘ 

ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ [1-3]. ʋ ʢʦʥʽʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʨʦʣʠʢʘ ʟ 

ʜʦʨʽʞʢʦʶ ʢʦʯʝʥʥʷ ʢʽʣʝʮʴ ʤʘʻ ʤʽʩʮʝ ʢʦʯʝʥʥʷ, ʘʣʝ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʪʦʨʮʷ ʨʦʣʠʢʘ ʟ 

ʦʧʦʨʥʠʤ ʙʦʨʪʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʤʘʻ ʤʽʩʮʝ ʢʦʚʟʘʥʥʷ, ʷʢʦʛʦ ʥʝʤʦʞʣʠʚʦ 

ʧʦʟʙʫʪʠʩʷ. ʊʘʢ, ʚ ʨʦʙʦʪʽ [4] ʩʪʚʝʨʜʞʫ̒ ʪʴʩʷ, ʱʦ ʩʧʨʘʮʶʚʘʥʥʷ ʦʧʦʨʥʠʭ ʙʦʨʪʽʚ ʪʘ 

ʪʦʨʮʽʚ ʨʦʣʠʢʽʚ ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ ʜʦʨʽʞʢʘʭ ʢʦʯʝʥʥʷ. ʅʘʧʨʫʞʝʥʥʷ ʚ ʟʦʥʽ 

ʢʦʥʪʘʢʪʫ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ ʢʦʥʪʘʢʪʥʦʾ ʪʝʦʨʽʾ ɻʝʨʮʘ [5]. ʇʽʚʦʩʽ 

ʧʣʦʱʘʜʢʠ ʢʦʥʪʘʢʪʫ ʥʝ ʧʦʚʠʥʥʽ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʧʣʦʱʠʥʠ ʢʦʥʪʘʢʪʫ. ʗʢʱʦ ʮʷ 

ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʚ ʪʦʨʮʝʚʦʤʫ ʫʧʦʨʽ ʚʠʥʠʢʘʻ ʪʘʢ ʟʚʘʥʠʡ "ʢʨʘʡʢʦʚʠʡ 
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ʢʦʥʪʘʢʪ". ɺʽʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʠʤ ʩʧʨʘʮʶʚʘʥʥʷʤ, ʜʦʜʘʪʢʦʚʠʤʠ 

ʚʪʨʘʪʘʤʠ ʥʘ ʪʝʨʪʷ, ʟʨʦʩʪʘʥʥʷʤ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ. ʎʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʚ ʮʣ̔ʦʤʫ. 

ɺ ʨʦʙʦʪʽ [6] ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʢʦʩʫ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʚʽʜ 

ʫʪʦʤʠ ʢʦʥʽʯʥʠʭ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. ɸʚʪʦʨ ʜʦʩʣʽʜʞʝʥʥʷ [7] ʨʦʟʨʘʭʫʚʘʚ 

ʨʦʙʦʯʽ ʤʦʤʝʥʪʠ ʚ ʢʦʥʽʯʥʠʭ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʘʭ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ 

ʧʽʜʰʠʧʥʠʢʽʚ ʧʨʠ ʢʦʥʪʘʢʪʽ ʬʣʘʥʮʝʚʦʛʦ ʚʠʩʪʫʧʫ ʽ ʪʦʨʮʷ ʨʦʣʠʢʘ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚ 

ʩʪʘʪʪʽ [8]. ɸʣʝ ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʨʦʟʛʣʷʜʘʣʠʩʷ ʣʠʰʝ ʦʩʴʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʧʝʨʝʢʽʩ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʫ ʚʢʘʟʘʥʠʭ ʫʤʦʚʘʭ ʥʝ ʤʽʛ ʚʽʜʙʫʚʘʪʠʩʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ 

ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʘʢʪʫ "ʙʦʨʪ ʧʽʜʰʠʧʥʠʢʘ ï ʪʦʨʝʮʴ ʢʦʥʽʯʥʦʛʦ ʨʦʣʠʢʘ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʽʜʰʠʧʥʠʢʽʚ ʦʧʦʨʥʠʡ 

ʙʦʨʪ ʤʦʞʝ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʠʡ ʢʦʥʽʯʥʠʤ ʘʙʦ ʩʬʝʨʠʯʥʠʤ. ʂʦʥʽʯʥʠʡ ʙʦʨʪ ʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʢʦʥʪʨʦʣʴ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ, ʪʦʤʫ 

ʚ ʦʩʥʦʚʥʦʤʫ ʢʦʥʽʯʥʽ ʧʽʜʰʠʧʥʠʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʢʦʥʽʯʥʠʤʠ ʙʦʨʪʘʤʠ. ʊʦʤʫ 

ʚʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʙʦʨʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʙʦʨʪʘ ʪʘ ʚʠʩʦʪʠ ʙʦʨʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʦʧʦʨʥʦʛʦ ʢʽʣʴʮʷ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʥʽʯʥʠʭ ʨʦʣʠʢʦʧʽʜʰʠʧʥʠʢʽʚ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʨʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʣʶʩʘ ʢʦʥʫʩʘ ʨʦʣʠʢʽʚ 

ʩʧʽʚʧʘʜʘʣʠ ʟ ʧʦʣʶʩʦʤ ʧʽʜʰʠʧʥʠʢʘ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʧʨʠʥʮʠʧʫ ʨʦʣʠʢʦʚʦʛʦ ʧʽʜʰʠʧʥʠʢʘ (ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʢʦʚʟʫʚʘʥʥʷ 

ʨʦʣʠʢʽʚ ʚʽʜʥʦʩʥʦ ʜʦʨʽʞʦʢ ʢʦʯʝʥʥʷ ʚʟʜʦʚʞ ʾʭ ʫʪʚʦʨʶʶʯʠʭ). 

ɺʚʝʜʝʤʦ ʩʠʩʪʝʤʫ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʆXYZ (ʨʠʩ. 1), ʧʦʯʘʪʦʢ ʷʢʦʾ 

ʩʧʽʚʧʘʜʘʻ ʟ ʚʝʨʰʠʥʦʶ ʢʦʥʫʩʘ ʦʧʦʨʥʦʛʦ ʙʦʨʪʘ, ʦʩʴ X ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʩʩʶ 

ʧʽʜʰʠʧʥʠʢʘ, ʦʩʴ Z ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʦʩʽ ʧʽʜʰʠʧʥʠʢʘ ʪʘ 

ʨʦʣʠʢʘ. 
 

 
 

ʈʠʩ. 1 ʂʦʥʪʘʢʪ ʧʦʚʝʨʭʦʥʴ ʪʦʨʮʷ ʨʦʣʠʢʘ ʽ ʦʧʦʨʥʦʛʦ ʙʦʨʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣ̔ʴʮʷ 
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ʜʝ a ï ʧʦʣʦʚʠʥʘ ʢʫʪʘ ʢʦʥʫʩʘ ʜʦʨʽʞʢʠ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

b ï ʧʦʣʦʚʠʥʘ ʢʫʪʘ ʢʦʥʫʩʘ ʦʧʦʨʥʦʛʦ ʙʦʨʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

g ï ʧʦʣʦʚʠʥʘ ʢʫʪʘ ʢʦʥʫʩʘ ʨʦʣʠʢʘ; 

R ï ʨʘʜʽʫʩ ʩʬʝʨʠ ʪʦʨʮʷ ʨʦʣʠʢʘ; 

a ʽ b ï ʚʽʜʧʦʚʽʜʥʦ ʘʙʩʮʠʩʘ ʪʘ ʘʧʣʽʢʘʪʘ ʮʝʥʪʨʘ ʩʬʝʨʠ ʪʦʨʮʷ ʨʦʣʠʢʘ; 

d ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʢʦʥʫʩʽʚ ʦʧʦʨʥʦʛʦ ʙʦʨʪʘ ʽ ʜʦʨʽʞʢʠ ʢʦʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

r ï ʨʘʜʽʫʩ ʢʨʘʡʢʠ ʨʦʣʠʢʘ; 

h1 ʪʘ h2 ï ʨʘʜʽʫʩʠ ʦʢʨʫʞʥʦʩʪʝʡ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʢʨʘʡʢʠ ʦʧʦʨʥʦʛʦ 

ʙʦʨʪʘ; 

ʩ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʦʤ ʩʬʝʨʠ ʪʦʨʮʷ ʨʦʣʠʢʘ ʽ ʚʝʨʰʠʥʦʶ ʢʦʥʫʩʘ ʨʦʣʠʢʘ; 

x0, y0, z0 ï ʚʽʜʧʦʚʽʜʥʦ ʘʙʩʮʠʩʘ, ʦʨʜʠʥʘʪʘ ʪʘ ʘʧʣʽʢʘʪʘ ʢʨʘʧʢʠ ʢʦʥʪʘʢʪʫ ʪʦʨʮʷ 

ʨʦʣʠʢʘ ʽ ʦʧʦʨʥʦʛʦ ʙʦʨʪʘ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʭʘʨʘʢʪʝʨ ʢʦʥʪʘʢʪʫ ʪʦʨʮʷ ʨʦʣʠʢʘ ʪʘ ʦʧʦʨʥʦʛʦ ʙʦʪʫ 

ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʛʘʣʴʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʚ 

ʮʽʣʦʤʫ. ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʻ ʪʦʨʢʘʥʥʷ, ʢʦʣʠ ʢʦʥʪʘʢʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʻʜʠʥʽʡ 

ʢʨʘʧʮʽ. 

ʈʽʚʥʷʥʥʷ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʦʨʮʷ ʨʦʣʠʢʘ ʤʘʻ ʚʠʛʣʷʜ 

( ) ( )2222 bzxRy a ----=      (1) 

ɺ̔ ʜʧʦʚʽʜʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʙʦʨʪʘ ʤʘʻ ʚʠʛʣʷʜ 
2222 ztgxy -Ö= b      (2) 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

( ) aag sincossin Ö--Ö=Ö adbc     (3) 

ʫʤʦʚʦʶ ʽʩʥʫʚʘʥʥʷ ʩʫʤʽʩʥʦʾ ʧʣʦʱʠʥʠ ʪʦʨʢʘʥʥʷ ʫ ʢʨʘʧʢʘʭ ʢʦʥʪʘʢʪʫ, ʷʢ 

ʩʪʚʝʨʜʞʫ̒ ʪʴʩʷ ʫ ʨʦʙʦʪʽ [7], ʻ ʨʽʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʯʘʩʪʢʦʚʠʭ ʧʦʭʽʜʥʠʭ ʬʫʥʢʮʽʡ 

(1) ʽ (2) ʚ ʮʠʭ ʢʨʘʧʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʨʽʚʥʷʥʴ (1) ʽ (2) 

ʥʝʦʙʭʽʜʥʦ ʧʦʨʽʚʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʯʘʩʪʢʦʚʽ ʧʦʭʽʜʥʽ ʽ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟʠ ʜʣʷ 

ʢʦʦʨʜʠʥʘʪ ʢʨʘʧʦʢ ʢʦʥʪʘʢʪʫ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʝʥʪʨ ʩʬʝʨʠ ʨʦʣʠʢʘ ʥʝ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ 

ʦʩʽ ʧʜ̔ʰʠʧʥʠʢʘ, ʪʦ ʢʦʦʨʜʠʥʘʪʠ ʢʨʘʧʦʢ ʢʦʥʪʘʢʪʫ ʤʘʪʠʤʫʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ɿʘ ʮʠʭ ʫʤʦʚ ʢʦʥʪʘʢʪ ʪʦʨʮʷ ʨʦʣʠʢʘ ʟ ʦʧʦʨʥʠʤ ʙʦʨʪʦʤ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ 

ʻʜʠʥʽʡ ʢʨʘʧʮʽ.  

ʗʢʱʦ ʮʝʥʪʨ ʩʬʝʨʠ ʨʦʣʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʩʽ ʧʽʜʰʠʧʥʠʢʘ, ʪʦ ʢʦʦʨʜʠʥʘʪʠ 

ʢʨʘʧʦʢ ʢʦʥʪʘʢʪʫ ʤʘʪʠʤʫʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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2

0
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ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʨʘʟ (5) ʻ ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ (4).  

ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʧʽʜʰʠʧʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʙʦʪʠ ʢʦʥʽʯʥʦʛʦ ʨʦʣʠʢʦʧʽʜʰʠʧʥʠʢʘ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʨʢʘʥʥʷ ʫ ʻʜʠʥʽʡ 

ʢʨʘʧʮʽ. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʥʽʯʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʫ ʚʠʧʘʜʢʫ ʯʠʩʪʦʛʦ ʪʦʨʢʘʥʥʷ 

ʨʝʘʣʽʟʫ̒ ʪʴʩʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʘ ʢʽʥʝʤʘʪʠʢʘ ʢʦʥʽʯʥʦʛʦ ʨʦʣʠʢʦʧʽʜʰʠʧʥʠʢʘ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʬʦʨʤʫʣ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʚʦʭʨʷʜʥʦʛʦ 

ʢʦʥʽʯʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʫʢʩʘʭ ʚʘʥʪʘʞʥʠʭ 

ʚʘʛʦʥʽʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʫ 

ʩʝʨʝʜʦʚʠʱʝ Matchad. ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʫʪ ʥʘʭʠʣʫ ʦʧʦʨʥʦʛʦ 

ʙʦʨʪʫ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 3.̄ ʇʽʜʚʠʱʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʫʪʚʦʨʶʶʯʠʭ 

ʨʦʣʠʢʽʚ ʟʙʽʣʴʰʫʻ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʘ ʚ ʮʽʣʦʤʫ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʦʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ "ʪʦʨʝʮʴ ʨʦʣʠʢʘ ï ʙʦʨʪ ʢʽʣʴʮʷ" ʜʣʷ 

ʙʫʢʩʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʦʟʚʦʣʷʪʴ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʙʫʢʩʦʚʠʭ 

ʚʫʟʣʽʚ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. ɹʝʣʪʠ ɻ. ʋʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʢʩʦʚʳʭ ʨʦʣʠʢʦʚʳʭ ʧʦʜʰʠʧʥʠʢʦʚ 

// ɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʤʠʨʘ. ï 1994. ï ˉ 4. ï ʉ. 64-65 



26 
 

2. ʇʨʝʰʝʣʴ 3. ʇʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ ʜʣʷ ʥʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ // 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ï 1993. ˉ 4. ï ʉ. 39-41. 

3. C. Endean A nation built by railways. ï Evolution, ˉ2, 2002. p. 10-13. 

4. ʂorren H. Gleiteibung und Grenzbelastung an den Bozdflasher von 

Kegelrollenlagern, VDJ-Z, March, 1967, -121 ʨ. 

5. ʇʝʨʝʣʴ ʃ. ʗ. ʇʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ: ʉʧʨʘʚʦʯʥʠʢ. ï ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1983. ï 543 ʩ. 

6. ʄʘʪʨʦʭʠʥʘ ʅ. ɻ., ɻʦʨʦʜʝʮʢʠʡ ʖ. ɻ., ɻʨʠʛʦʨʴʝʚ ɺ. ʌ. ʈʘʩʯʝʪ 

ʜʦʧʫʩʪʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʥʪʘʢʪ ʨʦʣʠʢʦʚ ʩ 

ʦʧʦʨʥʳʤ ʙʦʨʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʣʴʮʘ ʢʦʥʠʯʝʩʢʦʛʦ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʘ. ï ʊʨʫʜʳ 

ʠʥʩʪʠʪʫʪʘ, ˉ4 (90). ï ʄ.: ʉʧʝʮʠʥʬʦʨʤʮʝʥʪʨ ɺʅʀʀʇʇʘ, 1976. ï ʉ. 33-51. 

7. Andereason S. Load Distribution in Taper Roller Bearing Arrangment 

Considering Misalighment. ï Tribology,  Vol. 6, ˉ3, June 1973, p. 84-92 

8. ɹʝʨʝʞʠʥʩʢʠʡ ɺ. ʄ. ʇʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʠʯʝʩʢʠʭ 

ʧʦʜʰʠʧʥʠʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʫʧʠʮʘʭ ʧʝʨʝʜʥʠʭ ʢʦʣʝʩ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

// ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʰʠʧʥʠʢʦʚ / 

ʊʨʫʜʳ ɺʅʀʀʇʇʘ, 1982. -ˉ3- ʩ. 54-73. 
 

 

 

ɻʨʠʱʝʥʢʦ  ʖʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 215-ɺɺɻ-ɿ19 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʊʝʣ.: +38 (057) 730-10-36, E-mail: E-mail: martinovhiit@gmail.com.. 

 
ʅʦʚʽʢʦʚ ɸʥʪʦʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 214-ɺɺɻ-ɿ19 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʊʝʣ.: +38 (057) 730-10-36, E-mail: martinovhiit@gmail.com. 

 

ʇʦʣʷʢʦʚ ʆʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 216-ɺɺɻ-ɿ19 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʊʝʣ.: +38 (057) 730-10-36, E-mail: martinovhiit@gmail.com. 

 



27 
 

ʋɼʂ 629.4.71 

ɺʦʣʢʦʚʘ ɯ. ʆ., ʂʘʣʘʰʥʽʢʦʚʘ ʄ. ɺ., ʂʫʟʥʝʮʦʚ ʈ. ʉ. 

 

ɼʆ ʇʀʊɸʅʅʗ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ɼɯɸɻʅʆʉʊʀʂʀ 

ʍʆɼʆɺʀʍ ʏɸʉʊʀʅ ɺɸɻʆʅɯɺ  

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʚʘʛʦʥʽʚ ʋʢʨɼʋɿʊ 

ɸ. ɺ. ʊʨʫʬʘʥʦʚʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʽʩʥʫʶʯʽ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʠʩʪʝʤʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʇʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ 

ʦʩʥʦʚʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʝʭʥʽʯʥʦʾ  ʜʽʘʛʥʦʩʪʠʢʠ ʭʦʜʦʚʠʭ ʯʘʩʪʠʥ 

ʨʫʭʦʤʦʛʦʩʢʣʘʜʫ,  ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʙʝʟʧʝʢʠ 

ʨʫʭʫ, ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʶ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʨʝʤʦʥʪʫ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʝʥʜʘ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʦʙʢʘʪʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ 

ʚʫʟʣʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʚʽʜʤʦʚʠ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʭʦʜʦʚʽ ʯʘʩʪʠʥʠ, ʚʘʛʦʥ, ʥʘʜʽʡʥʽʩʪʴ, 

ʚʽʜʤʦʚʘ, ʙʝʟʧʝʢʘ ʨʫʭʫ, ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʘ. 

 

ɺʩʪʫʧ. ɿʘʣʽʟʥʠʮʽ ʫʩʴʦʛʦ ʩʚʽʪʫ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ 

ʜʣʷ ʢʦʞʥʦʾ ʢʨʘʾʥʠ. ʅʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʚʘʥʪʘʞʝʥʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʚʝʟʝʥʴ ʚʩʽʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʮʴ ʥʝʦʙʭʽʜʥʽ ʥʦʚʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʽʰʝʥʥʷ ʧʨʠ ʨʦʟʨʦʙʢʘʭ 

ʩʫʯʘʩʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʽ, ʪʠʤ ʩʘʤʠʤ, ʛʘʨʘʥʪʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ, ʱʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ ʛʘʣʫʟʽ. ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʨʫʭʫ ʧʦʾʟʜʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʽ ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʈʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʫ ʽ ʨʽʚʥʝʤ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʦʟʚʦʣʷʪʴ 

ʧʦʣʽʧʰʠʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʩʢʦʨʦʪʠʪʠ ʪʨʘʥʩʧʦʨʪʥʫ ʩʢʣʘʜʦʚʫ ʚ 

ʮʽʥʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ, ʧʨʠʩʢʦʨʠʪʠ ʤʦʜʝʨʥʽʟʘʮʽʶ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʙʽʣʴʰʠʪʠ ʤʘʩʫ ʧʦʾʟʜʽʚ, ʩʢʦʨʦʪʠʪʠ 

ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ ʪʷʛʫ, ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʩʫʚʘʥʥʷ ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ, 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʨʫʭʫ, ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʛʦʪʦʚʥʽʩʪʴ ʚʘʛʦʥʽʚ. 

ɺʩʽ ʮʽ ʧʨʠʥʮʠʧʠ ʟʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʚʘʛʦʥʘ - 

ʧʨʦʝʢʪʫʚʘʥʥʽ.  

ʅʘʜ ʧʠʪʘʥʥʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʧʨʘʮʶ ̒ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʷʢ ʥʘ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʊʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 
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ʚʩʝ ʙʽʣʴʰ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ ʚʘʛʦʥʽʚ [1, 2]. ʊʘʢ, ʥʘ ʟʘʣʽʟʥʠʮʷʭ ʨʷʜʫ ʢʨʘʾʥ ʩʚʽʪʫ ʨʦʟʧʦʯʘʣʦʩʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚ 

ʨʫʩʽ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʠʥʮʠʧʽ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʦʧʪʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʽ 

ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʜʝʬʝʢʪʠ ʢʦʣʝʩʘ ʟʘʜʦʚʛʦ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʘʚʘʨʽʾ. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʚ ʜʠʥʘʤʽʮʽ ʪʘʢʽ 

ʧʘʨʘʤʝʪʨʠ ʢʦʣʝʩʘ, ʷʢ ʜʽʘʤʝʪʨ, ʚʠʩʦʪʘ ʽ ʪʦʚʱʠʥʘ ʛʨʝʙʝʥʷ, ʰʠʨʠʥʘ ʧʦʚʝʨʭʥʽ 

ʢʘʪʘʥʥʷ, ʱʦ ʟʥʦʰʫʪ̒ʴʩʷ ʯʘʩʪʠʥʠ, ʪʦʚʱʠʥʘ ʦʙʦʜʘ [3]. ɯʥʰʠʡ ʧʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ 

ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʧʨʦʤʽʥʝʥʥʽ ʧʦʚʝʨʭʥʽ 

ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʣʘʟʝʨʦʤ, ʧʣʦʱʠʥʫ ʧʨʦʤʝʥʷ ʷʢʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʮʽʡ 

ʧʦʚʝʨʭʥʽ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢ Argus 

(Hegenscheidt-MFD, ʅʽʤʝʯʯʠʥʘ) ʽ EVA (Talgo Group, ɯʩʧʘʥʽʷ) [4]. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʚʯʝʥʽ ʚ ʅʽʤʝʯʯʠʥʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʽʩʥʫʶʯʠʡ ʤʝʪʦʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʥʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʽʟʥʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʜʝʬʝʢʪʠ ʢʦʣʝʩʘ. ʊʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥ ̔ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʘ 

ʧʦʢʘʟʘʣʘ ʧʝʨʰʽ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʣʘʥʠ 

ʧʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ [5]. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʘʥʪʘʞʥʽ ʚʘʛʦʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ 

ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ. ɸʛʨʝʩʠʚʥʠʡ ʚʧʣʠʚ ʚʘʥʪʘʞʫ, ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʦʧʝʨʘʮʽʷʭ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʟʥʘʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʦʰʝʥʠʡ 

ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʢʦʣʽʾ ʽ ʪ.ʧ. ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚʘʛʦʥʽʚ ʚ ʨʝʤʦʥʪ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚʘʥʪʘʞʥʠʭ 

ʚʘʛʦʥʽʚ (51%) ʥʦʩʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, 39% ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʘ 10% ï ʧʦʰʢʦʜʞʝʥʥʷ ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ.[6,7] ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʙʽʣʴʰʠʣʘʩʷ 

ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʥʦʩʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ 

ʦʙʫʤʦʚʣʝʥʦ ʟʥʘʯʥʠʤ ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʥʝʜʦʩʪʘʪʥʽʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʝʤʦʥʪʥʠʭ ʜʝʧʦ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʟʘʧʯʘʩʪʠʥʘʤʠ ʪʘ ʾʭ ʥʠʟʴʢʦʶ 

ʷʢʽʩʪʶ, ʟʥʠʞʝʥʥʷʤ ʤʘʪʝʨʽʘʣʴʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʧʦʚʽʣʴʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚʠʥʠʢʘʻ ʟ ʧʨʠʯʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʟʥʦʩʫ 

ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʚʘʛʦʥʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʥʝ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʷʢʽʩʪʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʨʝʤʦʥʪʦʤ. ɯʥʰʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʥʘ ʰʣʷʭʘʭ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʢʦʣʽʷʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʅʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʛʦʥʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʽʡʥʦʩʪʽ, 

ʚʠʭʦʜʷʯʠ ʟ ʟʘʚʜʘʥʥʷ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʤʦʚ ʚʘʛʦʥʽʚ ʟʘ ʪʠʧʘʤʠ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʤʦʚʦʥʝʙʝʟʧʝʯʥʠʤ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ, ʥʘʡʙʽʣʴʰ 

ʚʠʪʨʘʪʥʠʤ ʟʘ ʟʤʽʩʪʦʤ ʽ ʧʝʨʰʦʨʷʜʥʠʤ ʧʦ ʫʚʘʟʽ ʱʦʜʦ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʚʘʥʪʘʞʫ ʻ ʥʘʧʽʚʚʘʛʦʥ ï ʜʦ 58%, ʜʘʣʽ ʧʘʨʢ ʽʥʰʠʭ ʚʘʛʦʥʽʚ ï ʜʦ 14% 

(ʤʽʥʝʨʘʣʦʚʦʟʠ, ʟʝʨʥʦʚʦʟʠ , ʮʝʤʝʥʪʦʚʦʟʠ), ʢʨʠʪʽ ʚʘʛʦʥʠ ï ʜʦ 10%, ʮʠʩʪʝʨʥʠ ï ʜʦ 

9% ʽ ʧʣʘʪʬʦʨʤʠ ï ʜʦ 9%. ɽʢʩʧʣʫʘʪʘʮʽʷ ʚʘʛʦʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢʠʡ ʟ ʯʘʩʦʤ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ, ʦʪʞʝ, ʚʘʛʦʥʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ (ʨʝʤʦʥʪʦʚʘʥʠʭ) ʦʙ'ʻʢʪʽʚ. ʏʠʤ ʚʠʱʝ ʥʘʜʽʡʥʽʩʪʴ 
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ʚʘʛʦʥʽʚ, ʪʠʤ ʤʝʥʰʝ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʪʠʤ ʨʽʜʰʝ ʚʦʥʠ 

ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʧʣʘʥʦʚʦʛʦ ʨʝʤʦʥʪʫ. ʆʜʥʘʢ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ ʚʘʛʦʥʽʚ, 

ʟʨʦʩʪʘʶʪʴ ʽ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʅʝʩʧʨʘʚʥʦʩʪʽ ʚʘʛʦʥʽʚ ʫʩʽʭ ʪʠʧʽʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʩʪʘʣʠʩʷ ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ, ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʽ ʚʽʜʤʦʚʘ ʚ ʨʦʙʦʪʽ ʛʘʣʴʤʽʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʛʘʨʘʥʪʽʡʥʠʡ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ï 41%; ʥʝʩʧʨʘʚʥʦʩʪʽ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ï 21%; ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʫʟʦʚʘ 

ʚʘʛʦʥʘ ï- 7%; ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʚʪʦʟʯʝʧʽʚ ï 4%; ʥʝʩʧʨʘʚʥʽʩʪʴ ʚʽʟʢʽʚ ï 7%; 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʢʦʣʽʩʥʠʭ ʧʘʨ ï 3%. ʆʩʥʦʚʥʦʶ ʽ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʻ ʥʝʩʚʦʻʯʘʩʥʝ ʚʠʣʫʯʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʷʢʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʇʊɽ. ʊʦʙʪʦ ʟʘʣʠʰʘʶʪʴʩʷ ʤʦʞʣʠʚʽ 

ʚʝʣʠʢʽ ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʨʫʭʫ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ, ʥʘʜʽʡʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʻ ʨʦʟʚʠʪʦʢ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʆʩʥʦʚʥʘ 

ʚʠʤʦʛʘ ʜʦ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʤʦʛʪʠʩʷ ʪʘʢʦʛʦ ʨʽʚʥʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʙʠ ʚʠʢʣʶʯʠʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʦʢʘʟʘʥʴ ʦʛʣʷʜʘʯʘʤʠ ʚʘʛʦʥʽʚ. ʊʠʤ ʩʘʤʠʤ ʟʥʠʟʠʪʴʩʷ 

ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʚʠʧʘʜʢʽʚ ʧʦʨʫʰʝʥʥʷ 

ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʨʠʧʘʜʘʻ ʥʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʛʘʣʴʤʽʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʙʫʢʩʦʚʦʛʦ 

ʚʫʟʣʘ. ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ 

ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʪʝʥʜʽʚ. 

 

 

ʈʠʩ. 1. ʉʪʝʥʜ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʦʙʢʘʪʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ  

ʢʦʣʽʩʥʠʭ ʧʘʨ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʝʥʜʘ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʦʙʢʘʪʢʠ 

ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʣʘʥʮʶʟʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʨʝʤʦʥʪʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʘʛʦʥʽʚ ʚ ʫʤʦʚʘʭ ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 
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(ʚʘʛʦʥʥʠʭ ʜʝʧʦ) ʚ ʷʢʦʩʪʽ ʦʙʢʘʪʥʦʛʦ ʽ ʢʦʥʪʨʦʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ 

ʢʦʣʽʩʥʠʭ ʧʘʨ ʟ ʚʠʜʘʯʝʶ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʢʨʠʪʝʨʽʻʤ çʧʨʠʜʘʪʥʠʡ - ʙʨʘʢè, ʘ ʩʘʤʝ: 

- ʟʘʜʠʨʢʠ ʥʘ ʪʦʨʮʷʭ ʨʦʣʠʢʽʚ ʽ ʙʦʨʪʘʭ ʚʥʫʪʨʽʰʥʽʭ ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ; 

- ʚʪʦʤʥʽ ʽ ʢʦʨʦʟʽʡʥʽ ʨʘʢʦʚʠʥʠ ʥʘ ʜʦʨʽʞʢʘʭ ʢʦʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʢʽʣʝʮʴ, ʘ ʪʘʢʦʞ ʨʦʣʠʢʽʚ; 

- ʨʦʟʨʠʚʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʚʽʜʢʦʣʠ ʙʦʨʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʚʽʜʢʦʣʠ ʪʦʨʮʽʚ ʨʦʣʠʢʽʚ; 

- ʟʘʜʠʨʢʠ ʽ ʧʦʚʟʫʥʠ ʥʘ ʜʦʨʽʞʢʘʭ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʽ ʥʘ 

ʧʦʚʝʨʭʥʽ ʨʦʣʠʢʘ; 

- ʟʣʘʤʠ ʫʧʦʨʥʦʛʦ ʢʽʣʴʮʷ ʽ ʩʝʧʘʨʘʪʦʨʘ; 

-ʪʨʽʱʽʥʠ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʦʜʥʦʤʫ ʮʠʢʣʫ ʘʥʘʣʽʟʫ ʰʫʤʽʚ ʢʦʞʥʦʾ ʙʫʢʩʠ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɼʘʥʽ ʧʨʦ ʘʥʘʣʽʟ ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ ʫ ʚʠʛʣʷʜʽ 

ʧʨʦʬʽʣʦʛʨʘʤʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʫ 

ʜʘʥʠʭ, ʚ ʷʢʽʡ ʤʽʩʪʷʪʴʩʷ: ʪʘʙʝʣʴʥʠʡ ʥʦʤʝʨ ʜʝʬʝʢʪʦʩʢʦʧʽʩʪʘ, ʥʦʤʝʨ ʧʝʨʝʚʽʨʝʥʦʾ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ (ʙʨʘʢ ʚʠʷʚʣʝʥʦ ʘʙʦ ʰʣʶʙ ʥʝ ʚʠʷʚʣʝʥʦ), ʜʘʪʘ 

ʧʝʨʝʚʽʨʢʠ, ʯʘʩ ʧʝʨʝʚʽʨʢʠ. ɺʤʽʩʪ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʥʘʜʨʫʢʦʚʘʥʦ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʝʥʜʘ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʦʙʢʘʪʢʠ 

ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʜʦʟʚʦʣʷʻ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʩʢʦʨʦʪʠʪʠ 

ʙʨʘʢ ʧʦ ʙʫʢʩʦʚʠʤʠ ʚʫʟʣʫ ʯʝʨʝʟ ʜʝʬʝʢʪ ʨʝʤʦʥʪʫ. 

ʂʨʽʤ ʪʦʛʦ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʪʘʢʠʡ ʚʠʜ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʢ 

çʉʪʝʥʜ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷè.  

 

 

ʈʠʩ. 2. ʉʪʝʥʜ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ 
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ɼʘʥʠʡ ʩʪʝʥʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʚ ʨʦʣʠʢʦʚʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʜʽʣʴʥʠʮʴ ʧʦ ʨʝʤʦʥʪʫ ʙʫʢʩʦʚʠʭ 

ʚʫʟʣʽʚ ʧʨʠ ʨʝʤʦʥʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ: 

- ʚʽʙʨʘʮʽʡʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʫʢʩʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ; 

- ʟʙʝʨʽʛʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

- ʚʟʘʻʤʦʜʽʷ ʟ ʦʧʝʨʘʪʦʨʦʤ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ 

ʝʢʨʘʥʽ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʦʧʝʨʘʪʦʨʘ; 

- ʚʠʜʘʯʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʦʙʩʣʫʛʦʚʫʶʯʦʤʫ ʧʝʨʩʦʥʘʣʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʽʙʨʘʮʽʡʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ. 

ɼʝʬʝʢʪʘʤʠ, ʱʦ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷʤ, ʻ ʪʘʢʽ ʜʝʬʝʢʪʠ ʧʽʜʰʠʧʥʠʢʽʚ 

ʢʦʯʝʥʥʷ: 

- ʜʠʩʙʘʣʘʥʩ; 

- ʧʝʨʝʢʽʩ ʧʽʜʰʠʧʥʠʢʘ ʧʨʠ ʧʦʩʘʜʮʽ; 

- ʥʝʦʜʥʦʨʽʜʥʠʡ ʨʘʜʽʘʣʴʥʠʡ ʥʘʪʷʛ; 

- ʟʥʦʩ ʜʦʨʽʞʢʠ ʢʦʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʟʥʦʩ ʜʦʨʽʞʢʠ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʢʦʨʦʟʽʷ, ʪʨʽʱʠʥʠ ʥʘ ʜʦʨʽʞʮʽ ʢʦʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʢʦʨʦʟʽʷ, ʪʨʽʱʠʥʠ ʥʘ ʜʦʨʽʞʮʽ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ; 

- ʢʦʨʦʟʽʷ, ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʪʽʣ ʢʦʯʝʥʥʷ; 

- ʟʥʦʩ ʩʝʧʘʨʘʪʦʨʘ; 

- ʧʨʦʩʣʠʟʘʥʥʷ ʢʽʣʴʮʷ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ (ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ) ʦʙʣʘʜʥʘʥʥʷ , ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʝʤʦʥʪʽ ʛʘʣʴʤʽʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ 

ʥʘʩʪʫʧʥʝ: 

- ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʙʦʯʠʭ ʢʘʤʝʨ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʨʝʤʦʥʪʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʘʚʪʦʨʝʞʠʤʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʨʝʤʦʥʪʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʧʽʜʙʦʨʫ ʩʧʽʨʘʣʴʥʠʭ ʧʨʫʞʠʥ ʛʘʣʴʤʽʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʘʛʦʥʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʨʫʢʘʚʽʚ; 

- ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʟʝʨʚʫʘʨʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ; 

ɺ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʫʥʢʪʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʇʊʆ) 

ʤʝʨʝʞʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʣʝʞʠʪʴ ʢʘʨʜʠʥʘʣʴʥʘ ʟʤʽʥʘ ʪʝʭʥʦʣʦʛʽʾ ʜʝʬʝʢʪʦʩʢʦʧʽʶʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ. ʈʦʙʦʪʘ ʦʛʣʷʜʘʯʽʚ ʚʘʛʦʥʽʚ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚʘʛʦʥʽʚ ʥʘ ʭʦʜʫ ʧʦʾʟʜʘ ʧʨʠ ʧʽʜʭʦʜʽ ʜʦ ʩʪʘʥʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʨʘʢʦʚʫʚʘʥʥʷ ʚʫʟʣʘ ʘʙʦ ʜʝʪʘʣʽ ʚʘʛʦʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʙʝʟ ʫʯʘʩʪʽ ʦʧʝʨʘʪʦʨʘ. ʎʝ ʥʘʢʣʘʜʘʻ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ, ʰʚʠʜʢʦʜʽʾ ʽ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ʅʘ ʮʝʥʪʨʘʣʴʥʠʡ 

ʧʫʥʢʪ ʫʧʨʘʚʣʽʥʥʷ ʇʊʆ ʧʦʚʠʥʥʽ ʧʝʨʝʜʘʚʘʪʠʩʷ ʜʘʥʽ ʚʽʜ ʢʦʞʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ. ɼʘʣʽ ʧʦ ʥʠʤ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʤʦʥʪʫ ʘʙʦ 

ʚʽʜʯʝʧʣʝʥʥʷ ʟʘʙʨʘʢʦʚʘʥʦʛʦ ʚʘʛʦʥʘ. ɼʘʥʽ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʢʦʞʥʦʛʦ 
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ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʾʟʜʘ ʨʝʻʩʪʨʫʶʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʯʘʩʪʠʥʘ ʟ 

ʥʠʭ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʇʊʆ, ʪʘʢ ʷʢ ʾʭ ʥʘʷʚʥʽʩʪʴ ʟʙʽʣʴʰʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʜʝʬʝʢʪʽʚ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘ ʧʦʣʽʛʦʥʽ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʜʣʷ ʢʦʥʪʨʦʣ ʁʪʝʭʥʯ̔ʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʾʟʜʘ ʥʘʙʫʣʠ  

ʪʘʢʽ ʟʘʩʦʙʠ ʜ̔ʘʛʥʦʩʪʠʢʠ ʷʢ: - ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣ ʁʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʘʧʘʨʘʪʫʨʘ 

ɸʉɼʂ-ɹ, ʂʊʉʄ ʪʘ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʘʧʘʨʘʪʫʨʘ ɸʂʈʆ-ɹ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʘʛʦʥʘ ʥʘ ʭʦʜʫ ʧʦʾʟʜʘ ʧʦʚʠʥʥʽ ʚʠʷʚʣʷʪʠ ʪʘʢʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʘʛʦʥʽʚ: 

- ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʽ ʟʘʛʘʣʴʤʦʚʘʥʠʭ ʢʦʣʽʩ; 

- ʢʦʥʪʨʦʣʴ ʚʦʣʦʯʽʥʥʷ; 

- ʢʦʥʪʨʦʣʴ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʚʘʛʦʥʽʚ; 

- ʢʦʥʪʨʦʣʴ ʜʝʬʝʢʪʽʚ ʢʦʣʝʩʘ ʧʦ ʢʦʣʫ ʢʘʪʘʥʥʷ ʽ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ. 

ʗʢ ʧʨʠʢʣʘʜ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʤʦʞʥʘ ʥʘʚʝʩʪʠ 

çɸʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʘʢʫʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜʰʠʧʥʠʢʽʚè, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʜʝʬʝʢʪʠ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʾʭ ʨʦʟʚʠʪʢʫ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʘʢʫʩʪʠʯʥʠʭ ʰʫʤʽʚ, ʚʠʧʨʦʤʽʥʶʚʘʥʠʭ ʚʽʙʨʘʮʽʻʶ 

ʜʝʬʝʢʪʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʧʦʪʷʛʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʧʦʩʪ 

ʘʢʫʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʋʥʽʢʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʟʘʙʝʟʧʝʯʫʻ 100% ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ; 

- ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʫʜʘʨʥʦ ʪʷʛʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ; 

- ʢʦʥʪʨʦʣʴ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʘʛʦʥʽʚ; 

- ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʝʩʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʥʘ ʭʦʜʫ ʧʦʾʟʜʘ (ʪʦʚʱʠʥʠ ʛʨʝʙʝʥʷ, ʪʦʚʱʠʥʠ ʦʙʦʜʘ, ʨʽʟʥʠʮʽ 

ʪʦʚʱʠʥʠ ʛʨʝʙʝʥʽʚ ʥʘ ʦʜʥʽʡ ʢʦʣʽʩʥʽʡ ʧʘʨʽ). ʂʦʤʧʣʝʢʩ ʤʦʞʝ ʜʦʧʦʚʥʶʚʘʪʠʩʷ 

ʧʽʜʩʠʩʪʝʤʘʤʠ ʚʠʷʚʣʝʥʥʷ ʟʩʫʚʫ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʽ ʜʝʬʝʢʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ. 

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʟʘʣʽʟʥʠʮʴ 

ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʚʘʥʪʘʞʥʠʭ ʧʦʾʟʜʽʚ ʚ ʧʫʥʢʪʘʭ ʪʝʭʥʽʯʥʦʛʦ ʦʛʣʷʜʫ, 

ʩʢʦʨʦʪʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʚʠʚʽʣʴʥʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, 

ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʚʝʩʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʘʥʪʘʞʥʠʭ ʧʦʾʟʜʽʚ, ʧʣʘʥʫʚʘʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʤʦʥʪʫ, ʚʠʢʦʥʫʚʘʪʠ 

ʢʦʥʪʨʦʣʴ ʩʧʦʚʟʘʥʥʷ ʙʫʢʩʠ ʟ ʰʠʡʢʠ ʦʩʽ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʧʣʘʥʦʚʠʭ ʚʠʜʽʚ ʨʝʤʦʥʪʫ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ, ʪʘʢ ʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝ ʻ çʧʘʥʘʮʝʻʶè ʚʽʜ ʥʝʷʢʽʩʥʦʛʦ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʚʠʢʦʥʘʥʥʷʤ 

ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʚʠʢʦʥʘʚʮʷʤʠ, ʚ ʟʤʦʟʽ 

ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʦʾʟʜʽʚ.  
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ʃʫʢʘʰʦʚʘ ɻ.ɺ. 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʆʈɻɸʅɯɿɸʎɯɰ ʊɽʍʅɯʏʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʇɸʉɸɾʀʈʉʔʂʀʍ ɺɸɻʆʅɯɺ ʅɸ ʐʃʗʍʋ 

ʇʈʗʄʋɺɸʅʅʗ  
 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʘʛʦʥʽʚ 

ʋʢʨɼʋɿʊ ɺ. ʄ. ʇʝʪʫʭʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʘʛʦʥʽʚ ʋʢʨɼʋɿʊ 

ɺ.ɺ. ɹʦʥʜʘʨʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʘ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʉʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʧʦʙʽʛʪʠ ʚʘʞʢʽ ʥʘʩʣʽʜʢʠ ʾʭ ʨʦʟʚʠʪʢʫ ʜʦ ʧʦʣʦʤʢʠ ʪʘ ʚʠʭʦʜʫ ʟ ʣʘʜʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ, ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʟʘʪʨʠʤʦʢ ʫ ʨʫʩʽ, 

ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ.  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢ ʙʘʟʫ ʩʠʩʪʝʤʫ ʇɸɯɼʉ çɺʀɼè, 

ʜʦʧʦʚʥʶʶʯʠ ʽ ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ɺʽʥ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʚʠʷʚʣʷʪʠ 

ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ ʨʦʟʚʠʪʦʢ ʟ ʧʣʠʥʦʤ ʯʘʩʫ, ʪʠʤ ʩʘʤʠʤ, 

ʧʦʧʝʨʝʜʞʘʶʯʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʩʘʞʠʨʩʴʢʠʡ ʚʘʛʦʥ; ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ; ʧʨʦʤʠʩʣʦʚʽ 

ʢʦʥʪʨʦʣʝʨʠ; ʝʢʩʧʣʫʘʪʘʮʽ ̫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ; ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ. 

 

ɺʩʪʫʧ. ʗʢ ʧʦʢʘʟʫʻ ʩʪʘʪʠʩʪʠʢʘ, ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʚʽʜʢʣʶʯʝʥʥʷ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʛʦʥʘ, ʪʘʢʠʭ ʷʢ ʦʩʚʽʪʣʝʥʥʷ, 

ʚʝʥʪʠʣʷʮʽʷ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʡ ʦʧʘʣʝʥʥʷ. ʑʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʥʠʞʫʻ ʢʦʤʬʦʨʪʥʽʩʪʴ 

ʧʦʾʟʜʦʢ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʽ ʚʝʜʝ ʜʦ ʠʤʠʜʞʝʚʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʧʝʨʝʚʝʟʝʥʴ. 

ɽʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʨʘʮʶʻ ʚ ʪʷʞʢʠʭ ʫʤʦʚʘʭ. ʋ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʥʴʦʛʦ ʚʧʣʠʚʘʶʪʴ ʟʥʘʯʥʽ ʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʚʽʙʨʘʮʽʡ ʽ ʧʦʰʪʦʚʭʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʨʫʭʫ.  

ʈʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʻ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʙʝʟʧʝʢʠ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. ʉʚʦʻʯʘʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʜʦʟʚʦʣʷʶʪʴ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʽ ʟʘʧʦʙʽʛʪʠ ʚʘʞʢʽ ʥʘʩʣʽʜʢʠ ʾʭ ʨʦʟʚʠʪʢʫ ʜʦ 

ʧʦʣʦʤʢʠ ʪʘ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ, ʱʦ ʩʪʚʦʨʶʶʪʴ 
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ʟʘʛʨʦʟʫ ʙʝʟʧʝʮʽ ʨʫʭʫ, ʜʦ ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʟʘʪʨʠʤʦʢ ʫ ʨʫʩʽ, ʟʤʝʥʰʝʥʥʷ 

ʟʥʦʩʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ.   

ʇʦʩʪʘʥʦʚʘ ʧʨʦʙʣʝʤʠ. ɼʣʷ ʚʘʛʦʥʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʦ, ʱʦ ʚʦʥʦ 

ʥʘ ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ ʧʦʾʟʜʘ ʧʨʘʮʶʻ ʜʦʚʛʦʩʪʨʦʢʦʚʦ ʽ ʤʘʡʞʝ ʙʝʟʫʧʠʥʥʦ. ɿʘ 

ʥʝʚʝʣʠʢʠʡ ʯʘʩ ʩʪʦʷʥʦʢ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ 

ʦʛʣʷʜ ʽ ʨʝʛʫʣʶʚʘʥʥʷ. ʏʝʨʝʟ ʮʝ ʟ'ʷʚʠʣʘʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʽ 

ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʩʘʤʦʢʦʥʪʨʦʣʶ ʩʧʨʘʚʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʠʭ ʚʫʟʣʽʚ ʚʘʛʦʥʘ. ʂʨʽʤ ʪʦʛʦ, ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʩʧʨʠʷʻ 

ʩʢʦʨʦʯʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʪʘʢ ʷʢ ʨʝʤʦʥʪ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʝʧʦ ʙʽʣʴʰ ʷʢʽʩʥʠʡ, ʥʽʞ ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ. 

[1]. 

ʅʝʚʠʨʽʰʝʥʽʩʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤ ʧʦ ʩʪʚʦʨʝʥʥʶ ʰʣʷʭʦʚʦʾ 

ʩʠʩʪʝʤʠ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʫʟʣʽʚ ʨʫʭʦʤʠʭ ʧʦʪʷʛʽʚ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ, ʷʢ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ. ʊʦʤʫ ʨʦʙʦʪʠ ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʚʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʟʘʜʘʥʽ ʤʝʞʽ ʧʝʨʩʦʥʘʣʫ ʧʫʥʢʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʩʣʫʞʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʷʢ ʽ ʨʘʥʽʰʝ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʇɸɯɼʉ, ʷʢʦʶ 

ʦʩʥʘʱʝʥʽ ʰʚʠʜʢʽʩʥʽ ʧʦʾʟʜʠ ʤʘʻ ʱʝ ʨʝʟʝʨʚʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʜʘʣʝʢʦ ʥʝ 

ʚʠʯʝʨʧʘʥʽ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʇɸɯɼʉ ʽ 

ʚʠʟʥʘʯʠʪʠ ʧʦʜʘʣʴʰʠʡ ʥʘʧʨʷʤʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚʠʷʚʣʝʥʠʭ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ, ʱʦ ʧʨʠʧʠʩʘʥʽ ʜʦ ʍʘʨʴʢʽʚʩʴʢʦʾ ʚʘʛʦʥʥʦʾ ʜʽʣʴʥʠʮʽ (ɺʏ-1) ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ 27,4 % (ʨʠʩ.1), ʦʜʥʘʢ ʩʝʨʝʜ ʪʘʢʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʽ, ʢʦʪʨʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʽ ʫʩʫʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ. ʉʝʨʝʜ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʽ, ʪʘʢʽ ʷʢ ʚʠʭʽʜ ʟ ʣʘʜʫ ʛʝʥʝʨʘʪʦʨʘ, ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, 

ʢʦʥʜʠʮʽʚʁʘʥʥʷ ʧʦʚʽʪʨʷ ʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. 
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1 - ʚʠʭʽʜ ʟ ʣʘʜʫ ʛʝʥʝʨʘʪʦʨʘ; 2 - ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ; 3- ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʽʚʁʘʥʥʷ; 4 ï ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ; 5 ï ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; 6- ʽʥʰʽ; 7 -

 ʧʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ 

ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʚʘʛʦʥʫ, % 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʨʠʩʫʥʢʫ 3.1 ʚʠʜʥʦ, ʱʦ ʯʘʩʪʢʘ ʚʽʜʤʦʚʣʝʥʴ ʛʝʥʝʨʘʪʦʨʽʚ ʻ 

ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʝ ʜʦ ʚʽʜʤʦʚʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ ʚʘʛʦʥʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʠʩ.2 ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʻ ʦʙʨʠʚ ʦʙʤʦʪʢʠ 

ʟʙʫʜʞʝʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ, ʚʠʢʣʠʢʘʥʽ ʘʙʦ ʟʘʚʦʜʩʴʢʠʡ ʙʨʘʢ, ʘʙʦ 

ʚʽʙʨʘʮʽʻʶ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ. 

ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚʣʝʥʴ, 

ʱʦ ʧʨʠʭʦʜʷʪʴʩʷ ʥʘ ʛʝʥʝʨʘʪʦʨʠ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ 

ʨʽʚʥʝʤ ʚʽʙʨʘʮʽʾ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʪʷʛʘ ʽ ʚʯʘʩʥʦ ʨʦʙʠʪʠ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʫʰʢʦʜʞʝʥʴ ʟʚ'ʷʟʘʥʠʭ ʟ ʦʙʤʦʪʢʘʤʠ ʛʝʥʝʨʘʪʦʨʘ. 

 

ʇʦʾʟʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʇɸɯɼʉ 

çɺʀɼè  ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʾʟʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ, 

ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʚʠʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʦʢʫʤʝʥʪʘ. ʇɸɯɼʉ çɺʀɼè 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʾʟʜʘʭ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʭ ʚʘʛʦʥʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʰʘʬʠ 

ʨʦʟʧʦʜʽʣʴʯʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʚʘʛʦʥʘ (ʐʈ ʉɸʋʂɼ ʇɺ) ʪʘ ʚʘʛʦʥ-

ʘʚʪʦʤʦʙʽʣʝʚʦʟ, ʱʦ ʤʽʩʪʷʪʴ ʰʘʬʠ ʨʦʟʧʦʜʽʣʴʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʚʫʟʣʽʚ ʚʘʛʦʥ-ʘʚʪʦʤʦʙʽʣʝʚʦʟ (ʐʈ ʋɼʂ) .ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ: 

1. ʟʙʽʨ, ʦʙʨʦʙʢʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ ʚʘʛʦʥʽʚ ʽ ʧʦʾʟʜʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʩʪʝʤʠ ʧʦʞʝʞʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ; 

2. ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ; 

3. ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʘʛʦʥʽʚ ʫ ʩʢʣʘʜʽ ʧʦʾʟʜʘ; 

4. ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʾʟʜʘ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ GPS; 

5. ʦʙʣʽʢ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

6. ʢʦʥʪʨʦʣʴ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʧʫʩʢʫ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ; 

7. ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘʙʣʦ; 

8. ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ; 

9. ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ çʯʦʨʥʦʛʦ ʷʱʠʢʘè; 

10. ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ ʧʨʦ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʚʘʛʦʥʽʚ ʽ ʧʦʪʷʛʠ ʚ ʮʽʣʦʤʫ; 

11. ʧʝʨʝʜʘʯʫ ʚ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʤʦʜʝʤ ʚ 

ʥʘʟʝʤʥʽ ʩʣʫʞʙʠ ʯʝʨʝʟ GPRS GSM. 

 

ʉʪʨʫʢʪʫʨʥʦ ʩʠʩʪʝʤʘ çɺʠʜè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʽʚʥʽʚ (ʨʠʩʫʥʦʢ 1). 
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ɺʝʨʭʥʠʡ ʨ̔ʚʝʥɹ

ʅʠʞʥʠʡ ʨ̔ʚʝʥɹ

ɸʈʄ
GPSʄʦʜʝʤ GPRS GSM

ʐʈ ʉɸʂʂɼ ɹʂʉ ʐʈ ʋɼʂ ʊʘʙʣʦ

RS-485

RS-232

R
S

-4
8

5

RS-485

RS-232

 
 

ʈʠʩʫʥʦʢ 1 ð ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʇɸɯɼʉ çɺʠʜè 

 

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ (ʥʦʫʪʙʫʢ), ʱʦ 

ʚʭʦʜʠʪʴ ʚ ɸʈʄ ʥʘʯʘʣʴʥʠʢʘ ʧʦʾʟʜʘ ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʾʾ ʰʪʘʙʥʦʤʫ ʚʘʛʦʥʽ, ʥʠʞʥʽʡ - 

ʧʨʦʤʠʩʣʦʚʽ ʢʦʥʪʨʦʣʝʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʐʈ ʉɸʂʂɼ ʇɺ, ɹʂʉ ʽ ʐʈ ʋɼʂ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʩʽʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʘʛʦʥʘʭ. ɺʟʘʻʤʦʜʽʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʟ ʢʦʥʪʨʦʣʝʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʤʝʞʚʘʛʦʥʥʦʡ ʤʝʨʝʞʽ RS-485, 

ʧʨʦʢʣʘʜʝʥʦʶ ʚʟʜʦʚʞ ʧʦʾʟʜʘ, ʘ ʚʟʘʻʤʦʜʽʷ ɸʈʄ ʟ ʤʦʜʝʤʦʤ - ʯʝʨʝʟ RS-232. 

ɯ ʥʦʫʪʙʫʢ, ʽ ʧʨʦʤʠʩʣʦʚʽ ʢʦʥʪʨʦʣʝʨʠ ʦʩʥʘʱʝʥʽ ʧʨʦʛʨʘʤʘʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʤ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʧʦ ʤʝʨʝʞʽ. ʂʦʨʠʩʪʫʚʘʯ ʇɸɯɼʉ çɺʀɼè ʧʨʘʮʶʻ ʟ 

ʥʦʫʪʙʫʢʦʤ. ʁʦʛʦ ʟʘʧʠʪʠ ʽ ʚʠʤʦʛʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʠʤ ʢʦʥʪʨʦʣʝʨʘʤ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ ʚʘʛʦʥ, ʜʝ ʚʽʥ ʚʩʪʘʥʦʚʣʝʥʠʡ ʽ ʧʝʨʝʜʘʻ ʾʾ ʫ 

ʥʦʫʪʙʫʢ. ʂʨʽʤ ʮʴʦʛʦ, ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʥʦʫʪʙʫʢʦʤ ʚʽʜ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʠʤʠ ʚʽʥ ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʱʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʩʠʩʪʝʤʠ 

GPS). ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʥʦʫʪʙʫʮʽ. ɰʾ ʦʙʩʷʛ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʩʪʘʥ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚʩʽʭ ʚʘʛʦʥʽʚ ʽ ʧʦʪʷʛʠ ʚ ʮʽʣʦʤʫ. ʇʝʨʚʠʥʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ ʥʦʫʪʙʫʢʘ. ʗʢʱʦ ʚʠʥʠʢʣʘ 

ʘʚʘʨʽʡʥʘ ʩʠʪʫʘʮʽʷ, ʪʦ ʚʠʜʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʽ ʧʦʜʘʻʪʴʩʷ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ, 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʥʝʥʠʡ, ʪʽʣʴʢʠ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʩʠʩʪʝʤʠ ʦʟʥʘʡʦʤʠʚʩʷ ʟ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤ. ɺʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʇɸɯɼʉ 

çɺʀɼè. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʚʠʜʘʻʪʴʩʷ ʟʚʽʪ. 

ʇʦʾʟʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ (ʇɸɯɼʉ) 

çɺʀɼè ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʾʟʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ, ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴʩʷ ʚ 

ʙʘʟʽ ʜʘʥʠʭ, ʚʠʜʘʶʪʴʩʷ ʫ ʚʠʜʽ ʜʦʢʫʤʝʥʪʘ. ʇɸɯɼʉ çɺʀɼè ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ 

ʧʦʪʷʛʘʭ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʭ ʚʘʛʦʥʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʰʘʬʠ ʨʦʟʧʦʜʽʣʴʥʽ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʚʘʛʦʥʘ (ʐʈ ʉɸʂʂɼ ʇɺ) ʽ ʚʘʛʦʥʘʤʠ-ʘʚʪʦʤʦʙʽʣʝʚʦʟʘʤʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʰʘʬʠ ʨʦʟʧʦʜʽʣʴʥʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʫʟʣʽʚ 

ʚʘʛʦʥʘ-ʘʚʪʦʤʦʙʽʣʝʚʦʟʘ (ʐʈ ʋɼʂ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ: 
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1. ʟʙʽʨ, ʦʙʨʦʙʢʫ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʘʛʦʥʽʚ ʽ ʧʦʪʷʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʩʪʝʤʠ 

ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

2. ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

3. ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʘʛʦʥʽʚ ʫ ʩʢʣʘʜʽ ʧʦʪʷʛʘ; 

4. ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʷʛʘ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ; 

5. ʦʙʣʽʢ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

6. ʢʦʥʪʨʦʣʴ ʥʘʨʦʙʽʪʢʫ ʽ ʧʫʩʢʫ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ; 

7. ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʘʤʠ ʚʘʛʦʥʘ-ʘʚʪʦʤʦʙʽʣʝʚʦʟʘ; 

8. ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘʙʣʦ; 

9. ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ; 

10. ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ çʯʦʨʥʦʾ ʰʫʭʣʷʜʠè; 

11. ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ ʧʨʦ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʚʘʛʦʥʽʚ ʽ ʧʦʪʷʛʘ ʚ ʮʽʣʦʤʫ; 

12. ʧʝʨʝʜʘʯʫ ʚ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʥʘʟʝʤʥʽ 
ʩʣʫʞʙʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ. 

ʉʪʨʫʢʪʫʨʥʦ ʩʠʩʪʝʤʘ çɺʠʜè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʽʚʥʽʚ (ʨʠʩʫʥʦʢ 2.1). 

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ (ʥʦʫʪʙʫʢ), ʱʦ ʚʭʦʜʠʪʴ ʚ 

ɸʈʄ ʥʘʯʘʣʴʥʠʢʘ ʧʦʪʷʛʘ ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʡʦʛʦ ʰʪʘʙʥʦʤʫ ʚʘʛʦʥʽ, ʥʠʞʥʽʡ ð 

ʧʨʦʤʠʩʣʦʚʽ ʢʦʥʪʨʦʣʝʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʐʈ ʉɸʂʂɼ ʇɺ, ɹʂʉ ʽ ʐʈ ʋɼʂ, ʱʦ 

ʫʩʪʘʥʦʚʣʝʥʽ ʫ ʚʩʽʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʘʛʦʥʘʭ. ɺʟʘʻʤʦʜʽʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʟ ʢʦʥʪʨʦʣʝʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʤʽʞʚʘʛʦʥʥʽʡ ʤʝʨʝʞʽ RS-485, 

ʧʨʦʢʣʘʜʝʥʦʾ ʫʟʜʦʚʞ ʧʦʪʷʛʘ, ʘ ʚʟʘʻʤʦʜʽʷ ɸʈʄ ʽʟ ʧʨʠʡʤʘʯʝʤ - ʯʝʨʝʟ RS-232. 

 

ʇʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢ

ʩʠʩʪʝʤr

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚ̫ʟʠ
ɸʈʄ

ʇʨʠʝʤʥʠʢ ʩʠʩʪʝʤr

ʛʣʦʙʘʣɹʥʦʛʦ

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠ̫

ʐʈʉɸʋʉʂɼ ɹʂʉ ʐʈ ʋɼʂ ʊʘʙʣʦ

RS-485 RS-485 RS-485

RS-485

RS-232RS-232

ʅʠʞʥʠʡ ʫʨʦʚʝʥɹ

ɺʝʨʭʥʠʡ ʫʨʦʚʝʥɹ

 
ʈʠʩʫʥʦʢ 2.1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʇɸʀɼʉ çɺʠʜè. 

 

ɯ ʥʦʫʪʙʫʢ, ʽ ʧʨʦʤʠʩʣʦʚʽ ʢʦʥʪʨʦʣʝʨʠ ʦʩʥʘʱʝʥʽ ʧʨʦʛʨʘʤʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʾʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʧʦ ʤʝʨʝʞʽ. ʂʦʨʠʩʪʫʚʘʯ ʇɸɯɼʉ çɺʀɼè ʧʨʘʮʶʻ ʟ ʥʦʫʪʙʫʢʦʤ. 

ʁʦʛʦ ʟʘʧʠʪʠ ʽ ʚʠʤʦʛʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʠʤ ʢʦʥʪʨʦʣʝʨʘʤ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ 

ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʦʡ ʚʘʛʦʥ, ʜʝ ʚʽʥ ʚʩʪʘʥʦʚʣʝʥʠʡ ʽ ʧʝʨʝʜʘʻ ʾʾ ʚ ʥʦʫʪʙʫʢ. 

ʂʨʽʤ ʮʴʦʛʦ, ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʥʦʫʪʙʫʢʦʤ ʚʽʜ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʠʤʠ ʚʽʥ ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʱʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʩʠʩʪʝʤʠ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷʤ). 
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ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʥʦʫʪʙʫʢʝ. ɰʾ ʦʙʩʷʛ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʩʪʘʥ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ ʫʩʽʭ ʚʘʛʦʥʽʚ ʽ ʧʦʪʷʛʘ ʚ ʮʽʣʦʤʫ. ʇʝʨʚʠʥʥʘ ʽʥʬʦʨʤʘʮʽʷ ʽ 

ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ ʥʦʫʪʙʫʢʘ. ʗʢʱʦ ʚʠʥʠʢʣʘ 

ʘʚʘʨʽʡʥʘ ʩʠʪʫʘʮʽʷ, ʪʦ ʚʠʜʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ ʣʫʥʘʻ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʧʠʥʝʥʠʡ, ʪʽʣʴʢʠ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʩʠʩʪʝʤʠ ʦʟʥʘʡʦʤʠʚʩʷ ʟ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤ. ʋʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ 

ʇɸɯɼʉ çɺʀɼè. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʚʠʜʘʻʪʴʩʷ ʟʚʽʪ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢ ʙʘʟʫ ʩʠʩʪʝʤʫ ʇɸɯɼʉ 

çɺʀɼè, ʜʦʧʦʚʥʶʶʯʠ ʽ ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʨʝʘʣʴʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʦʥʪʨʦʣʶ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

ɺʽʥ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʚʠʷʚʣʷʪʠ ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ 

ʨʦʟʚʠʪʦʢ ʟ ʧʣʠʥʦʤ ʯʘʩʫ, ʪʠʤ ʩʘʤʠʤ, ʧʦʧʝʨʝʜʞʘʶʯʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʩʠʪʫʘʮʽʡ ʪʘ ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʉʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʫ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ ʥʝ ʧʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʙʦ ʧʨʦʙʽʛʫ, ʘ ʧʦ ʬʘʢʪʠʯʥʦʤʫ ʩʪʘʥʫ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʫʩʫʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ ʧʦ ʜʦʛʣʷʜʫ ʘʙʦ ʨʝʤʦʥʪʫ, ʥʝ ʚʠʢʣʠʢʘʥʠʭ ʜʽʡʩʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ, ʯʠʤ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʝʢʦʥʦʤʽʷ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ, ʬʽʥʘʥʩʦʚʠʭ ʢʦʰʪʽʚ, ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ɽ. ɹʽʣʦʮʝʨʢʦʚʝʮʴ 

 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ɺʀʄɯʈʋ ɺʀʊʈɸʊ ʇɸʃʀɺɸ 

ʊɽʇʃʆɺʆɿʅʀʄʀ ɼʀɿɽʃʗʄʀ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʉ.ɻ. ɾʘʣʢʽʥ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʦʙʣʽʢ ʽ ʘʥʘʣʽʟ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʚʥʝʩʝʥʠʭ ʤʘʰʠʥʽʩʪʘʤʠ ʫ ʤʘʨʰʨʫʪʥʠʡ ʣʠʩʪ. ʋ 

ʧʦʯʘʪʢʫ ʪʘ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʤʘʰʠʥʽʩʪʠ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʫ ʧʘʣʠʚʥʦʤʫ ʙʘʮʽ ʟʘ ʤʽʨʥʦʶ ʨʝʡʢʦʶ ʘʙʦ ʤʽʨʥʠʤ ʩʢʣʦʤ. ʇʨʠ 

ʪʘʢʦʤʫ ʤʝʪʦʜʽ ʚʠʤʽʨʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠʩʷ ʟʥʘʯʥʽ ʧʦʭʠʙʢʠ. 

ʏʘʩʪʢʘ ʪʝʧʣʦʚʦʟʽʚ ʦʙʣʘʜʥʘʥʘ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ 

ʪʝʧʣʦʚʦʟʽʚ ï ʉʂʇʈʊ, ʪʘʢʠʤʠ ʷʢ çɹɯʉʈ-ʄè ʪʘ çɼʝʣʴʪʘ ʉʋè. 

ɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè ʨʦʟʧʦʯʘʣʘ ʨʦʟʨʦʙʢʫ ʚʣʘʩʥʦʾ ʻʜʠʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ ʥʘ ʪʝʧʣʦʚʦʟʘʭ (ʩʢʦʨʦʯʝʥʦ ï 

ɭɸʉʂʆɺʇ), ʷʢʘ ʤʘʻ ʟʘʤʽʥʠʪʠ ʥʘʷʚʥʽ ʙʦʨʪʦʚʽ ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʝʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʘʣʠʚʦʤʽʨ ɸʀʈʊ-2 ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʪʠʧʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʷʢ 

ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʥʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʧʘʣʠʚʦ, ʧʘʣʠʚʦʚʠʤʽʨʶʚʘʯʽ, ʩʠʩʪʝʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʜʘʪʯʠʢ, ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ, ʧʦʭʠʙʢʠ ʚʠʤʽʨʫ, ʚʠʢʠʜʠ, ʝʢʦʥʦʤʽʯʥʠʡ 

ʝʬʝʢʪ. 

 

 

ɺʩʪʫʧ. ɺʠʪʨʘʪʠ ʧʘʣʠʚʘ ʽ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ. ɺʽʜʦʤʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʝʣʠʯʠʥ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʝʧʣʦʚʦʟʦʤ ʽ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʡʦʛʦ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ. ʇʨʠ ʮʴʦʤʫ 1% ʧʝʨʝʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʚʽʜʧʦʚʽʜʘʶʪʴ 2...4% ʨʦʩʪʫ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʫʟʣʘ, ʤʝʭʘʥʽʟʤʫ, ʱʦ 

ʚʠʢʣʠʢʘʚ ʧʝʨʝʚʠʪʨʘʪʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ 

ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʽʜʦʤʘ ʪʘʢʦʞ ʧʨʦʧʦʨʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥ 

ʧʝʨʝʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʽ ʛʨʘʥʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʨʦʟʚʠʚʘʻ ʪʝʧʣʦʚʦʟ. ɿ 

ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʚʠʜʥʦ, ʱʦ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ (ʫʟʘʛʘʣʴʥʶʶʯʠʤ) 

ʢʨʠʪʝʨʽʻʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʘ. 



41 
 

ʂʦʥʪʨʦʣʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʘ ʜʦʟʚʦʣʠʪʴ 

ʚʯʘʩʥʦ ʧʦʧʝʨʝʜʞʘʪʠ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʟʥʦʰʫʚʘʥʥʷ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʦʱʘʜʠʪʠ 

ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ, ʬʽʥʘʥʩʦʚʽ, ʯʘʩʦʚʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ. 

ʅʝʦʙʭʽʜʥʝ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʧʨʷʤʦʛʦ ʚʠʤʽʨʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʚʠʭʽʜʥʦʛʦ ʧʦʪʫʞʥʽʩʪʶ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʪʦʤʫ ʱʦ ʮʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʚʠʪʨʘʪʠ ʥʘ 

ʜʦʧʦʤʽʞʥʽ ʧʦʪʨʝʙʠ ʡ ʦʮʽʥʶʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʝʧʣʦʚʦʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ 

ʧʦʪʫʞʥʽʩʪʶ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʪʷʛʫ ʧʦʾʟʜʘ, [1, 2]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʋ ʮʝʡ ʯʘʩ ʫ ʣʦʢʦʤʦʪʠʚʥʠʭ 

ʜʝʧʦ ʦʙʣʽʢ ʽ ʘʥʘʣʽʟ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʚʥʝʩʝʥʠʭ 

ʤʘʰʠʥʽʩʪʘʤʠ ʚ ʤʘʨʰʨʫʪʥʠʡ ʣʠʩʪ. ʅʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʧʦʪʦʯʥʦʾ ʟʤʽʥʠ 

ʤʘʰʠʥʽʩʪʠ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʚ ʧʘʣʠʚʥʦʤʫ ʙʘʮʽ ʟʘ 

ʧʘʣʠʚʥʦʶ ʨʝʡʢʦʶ ʘʙʦ ʤʽʨʥʠʤ ʩʢʣʦʤ. ʆʙ'ʻʤʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʨʽʟʥʠʮʝʶ ʚʠʤʽʨʽʚ. ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʤʘʩʦʶ ʚʠʟʥʘʯʘʶʪʴ ʚʠʭʦʜʷʯʠ ʟ ʦʙ'ʻʤʥʦʾ 

ʚʠʪʨʘʪʠ ʟʘʜʘʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʘʣʠʚʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʫʥʢʪʽ ʝʢʽʧʽʨʫʚʘʥʥʷ. 

ʑʽʣʴʥʽʩʪʴ ʧʘʣʠʚʘ ʤʦʞʝ ʥʝ ʤʽʥʷʪʠʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʩʪʨʦʢʫ ʘʣʝ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʝʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʧʨʠ ʪʘʢʦʤʫ ʤʝʪʦʜʽ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠʩʷ 

ʟʥʘʯʥʽ ʧʦʛʨʽʰʥʦʩʪʽ. ʊʘʢʦʞ ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʨʝʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʟʘ ʬʘʢʪʠʯʥʦ ʚʠʢʦʥʘʥʦʶ ʨʦʙʦʪʦʶ. 

ʇʘʣʠʚʦʤʽʨ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʮʽ ʧʠʪʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʽʨʫ ʽ ʨʝʻʩʪʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʘ ʪʘ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ, ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ, ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʪʘ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʞ ʨʦʙʦʪʠ ʟʘ 

ʟʤʽʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ, ʚʝʣʠʯʠʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʮʽʥʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʨʽʚʥʷ ʧʘʣʠʚʦʤʽʨʘ ɸʀʈʊ-2 (ʨʠʩ. 1) ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʧʣʦʚʦʟʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ. 
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ʈʠʩ. 1. ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʽʨʶʚʘʯ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ɸʀʈʊ-2 

 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʘʣʠʚʦʤʽʨʽʚ ʥʘ ʧʫʥʢʪʘʭ 
ʨʝʦʩʪʘʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ (ʇʈɼ). ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ ʜʠʟʝʣʽʚ 

ʪʝʧʣʦʚʦʟʽʚ ʧʽʩʣʷ ʧʣʘʥʦʚʠʭ ʪʘ ʧʦʟʘʧʣʘʥʦʚʠʭ ʚʠʜʽʚ ʨʝʤʦʥʪʫ, ʚʠʟʥʘʯʝʥʥʽ ʥʦʨʤ 

ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʦʾʟʥʦʾ ʪʘ ʜʦʧʦʤʽʞʥʦʾ ʨʦʙʦʪʠ, ʨʦʟʨʘʭʫʥʢʘʭ 

ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʥʝʦʙʭʽʜʥʦ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʟʘʤʽʨʷʪʠ ʛʦʜʠʥʥʽ ʪʘ 

ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ɺ ʢʦʥʩʪʨʫʢʮʽʾ ʣʦʢʦʤʦʪʠʚʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʥʘ ʟʘ-

ʣ̔ ʟʥʠʮʷʭ ʋʢʨʘʾʥʠ, ʚʽʜʩʫʪʥʽ ʧʨʠʣʘʜʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʤʽʨʽʚ, ʪʦʤʫ ʧʦʪʨʽʙʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʧʘʣʠʚʦʤʽʨʘʤʠ. 

ɺʽʜʦʤʦ ʜʝʢʽʣʴʢʘ ʢʦʥʩʪʨʫʢʮʽʡ ʧʘʣʠʚʦʤʽʨʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʠʥʮʠʧʦʤ 

ʜʽʾ, ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ, ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʫ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʘ, ʚʘʨʪʽʩʪʶ, [3]: 

- ʩʪʘʮʽʦʥʘʨʥʽ ʧʘʣʠʚʦʤʽʨʠ, ʜʽʷ ʷʢʠʭ ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʘʤʽʨʽ ʚʠʪʨʘʪ ʧʘʣʠʚʘ 

ʚʘʛʦʚʠʤ ʘʙʦ ʦʙôʻʤʥʠʤ ʩʧʦʩʦʙʦʤ. ʄʘʶʪʴ ʥʝʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ, ʟʥʘʯʥʠʡ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ, ʚʠʩʦʢʫ ʪʨʠʚʘʣʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʘ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʝʨʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʥʘʫʢʦʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʜʠʟʝʣʽʚ. ʅʝʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʪʝʧʣʦʚʦʟʽ ʧʽʜ ʯʘʩ ʨʫʭʫ; 

- ʨʦʣʠʢʦ-ʣʦʧʘʪʝʚʽ ʧʘʣʠʚʦʤʽʨʠ (ʚʠʪʨʘʪʦʤʽʨʠ) ʆʈ 40/2, ʚʠʨʦʙʥʠʮʪʚʘ ʈʌ, 

ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʚʘʛʫ ʪʘ ʨʦʟʤʽʨʠ, ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ ʟ 

ʤʝʪʦʶ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʪʘ ʦʜʝʨʞʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʷʢ ʜʦʟʘʪʦʨʠ ʥʘ ʧʫʥʢʪʘʭ 

ʝʢʽʧʽʨʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ. ʇʦʭʠʙʢʘ ʚʠʤʽʨʫ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ~ 

ʥʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʷ - 2-3% ʚʽʜ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; 

ʭʦʣʦʩʪʠʡ ʭʽʜ - ʜʦ 5%. ʏʫʪʣʠʚʽ ʜʦ ʚʽʙʨʘʮʽʡ, ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ, 

ʥʝʱʽʣʴʥʦʩʪʝʡ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ 

ʦʙʝʨʪʘʶʪʴʩʷ, ʩʢʣʘʜʘʻ 3-4 ʨʦʢʠ; 

- ʢʚʘʣʽʤʝʪʨʠʯʥʠʡ ʧʘʣʠʚʦʤʽʨ ɸʀʈʊ-2, ʚʠʨʦʙʥʠʢ - ʬʽʨʤʘ ñʈʝʢʦʨʜò, 

ʋʢʨʘʾʥʘ. ʄʘʻ ʥʝʟʥʘʯʥʫ ʚʘʛʫ ʪʘ ʨʦʟʤʽʨʠ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ 

ʧʘʤ'ʷʪʽ ʧʨʠʩʪʨʦʶ ʧʨʦʪʷʛʦʤ ɿʆ ʜʽʙ, ʤʦʞʣʠʚʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʜʘʪʯʠʢʽʚ 

(ʪʠʩʢʽʚ, ʪʝʤʧʝʨʘʪʫʨ). ʇʦʭʠʙʢʘ ʚʠʤʽʨʫ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 -2% ʥʘ ʫʩʽʭ 

ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ. ɼʘʪʯʠʢ ʥʝ ʯʫʪʣʠʚʠʡ ʜʦ ʚʽʙʨʘʮʽʡ, ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʟʘʚʜʷʢʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʥʝ ʤʝʥʰʝ 12 ʨʦʢʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʤʦʜʠʬʽʢʘʮʽʷ 

ɸʀʈʊ-2 - ɸʀʈʊ-ɿɹʆʈʊ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟ ɽʆʄ, ʷʢ 

ʨʝʻʩʪʨʘʪʦʨ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʚ ʨʝʞʠʤʽ ʪʷʛʠ (ʙʦʨʪʦʚʠʡ ʚʘʨʽʘʥʪ).  

ʆʜʥʦʯʘʩʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʦʙʨʦʙʢʘ ʽ ʦʙʯʠʩʣʶʶʪʴʩʷ: 

- ʧʦʪʫʞʥʽʩʪʴ ʪʷʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʈ, ʢɺʪ;  

- ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʮʝ , ʛ/ʢɺʪ*ʛʦʜ;  

- ʩʫʤʘʨʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ɺ, ʢʛ. 

ɸʀʈʊ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʙʣʦʢʽʚ: ʜʘʪʯʠʢʘ ʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ. ɼʘʪʯʠʢ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʘʣʠʚʥʫ ʩʠʩʪʝʤʫ ʜʠʟʝʣʷ ʧʝʨʝʜ ʧʘʣʠʚʥʠʤʠ 
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ʥʘʩʦʩʘʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʪʝʧʣʦʚʦʟʽ, ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʇʈɼ. ɸʀʈʊ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʥʘ ʢʦʞʥʦʤʫ ʨʝʞʠʤʽ ʚʠʧʨʦʙʫʚʘʥʴ 

ʧʦʪʫʞʥʽʩʪʴ, ʯʘʩʦʚʫ ʽ ʧʠʪʦʤʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. 

ʉʭʝʤʘ ʧʨʠʣʘʜʫ ʜʦʟʚʦʣʷʻ, ʧʨʠ ʧʦʪʨʝʙʽ, ʚʠʤʽʨʶʚʘʪʠ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ ʽ ʨʦʙʦʯʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʮʠʣʽʥʜʨʘʭ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ (ʚʩʴʦʛʦ ʜʦ 16 ʧʘʨʘʤʝʪʨʽʚ). 

ʆʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʣʠʚʦʤʽʨʘ ʥʘ ʇʈɼ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ 5 ʨʦʢʽʚ, ʱʦ ʚʢʣʶʯʘʻ 

ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʦʤʽʨʘ, [4]: 

ɽʪ = ʈʪ ï ɿʪ       (1) 

 

ʈʽʟʥʦʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʧʨʠʚʦʜʠʣʠʩʷ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʨʦʢʫ tʨ. ʇʨʠʚʝʜʝʥʥʷ 

ʨʽʟʥʦʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʨʦʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʾʭʥʴʦʾ ʚʝʣʠʯʠʥʠ ʟʘ ʢʦʞʥʠʡ ʨʽʢ ʥʘ ʢʦʝʬʽʮʽʻʥʪ Ŭt: 

 

Ŭt = (1 - ɽʥ) tʨ.- t,      (2) 

 

ʜʝ ɽʥ - ʥʦʨʤʘʪʠʚ ʧʨʠʚʝʜʝʥʥʷ ʨʽʟʥʦʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʽ ʨʝʟʫʣʴʪʘʪʽʚ, 

ɽʥ=0,1; 

tʨ. - ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʨʽʢ; 

t - ʨʽʢ ʚʠʪʨʘʪʠ ʪʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʚʦʜʷʪʴʩʷ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʨʦʢʫ. 

ʇʨʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʟʘ ʨʦʢʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 ,      (3) 

 

ʜʝ  - ʥʝʟʤʽʥʥʘ ʟʘ ʨʦʢʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʘʣʠʚʦʤʽʨʘ, ʛʨʥ; 

 - ʨʽʯʥʽ ʧʦʪʦʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʣʠʚʦʤʽʨʘ (ʦʩʥʦʚʥʽ ʪʘ 

ʩʫʧʫʪʥʽ); 

 - ʢʦʝʬʽʮʽʻʥʪ ʨʝʥʦʚʘʮʽʾ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

,      (4) 

 

ʜʝ tʩʣ - ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʘʣʠʚʦʤʽʨʘ (12 ʨʦʢʽʚ); 

ʂ - ʦʜʥʦʨʘʟʦʚʽ ʚʠʪʨʘʪʠ (ʚʘʨʪʽʩʪʴ ʧʘʣʠʚʦʤʽʨʘ). 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʘʣʠʚʦʤʽʨʘ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʜʠʟʝʣʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʣʠʚʦʤʽʨʽʚ ʫ ʜʝʧʦ ɼʦʥʝʮʴʢʦʾ ʟʘʣʽʟʥʠʮʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʢʣʘʜʘʻ 4-8%. ɿʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʧʨʦʧʦʨʮʽʡʥʝ ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, [5]. ɼʦʜʘʪʢʦʚʝ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ 
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ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʡʦʛʦ ʥʦʨʤʫʚʘʥʥʷ ʥʝ ʫʨʘʭʦʚʫʚʘʣʦʩʴ, ʙʦ ʧʦʪʨʝʙʫʻ 

ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ ʙʦʨʪʦʚʠʤʠ ʧʘʣʠʚʦʤʽʨʘʤʠ ʪʘ ʨʝʻʩʪʨʘʪʦʨʘʤʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʚʠʢʦʥʘʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ 

[6] ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ [7], ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1, ʨʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʜʣʷ ʦʜʥʽʻʾ ʩʝʢʮʽʾ ʪʝʧʣʦʚʦʟʽʚ 2ʊɽ116, ʄ62 ʪʘ ʏʄɽɿ. 

 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʉʝʨʽʷ 

ʪʝʧʣʦʚʦʟʘ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʂ
ʦ
ʝ
ʬ
ʽ
ʮ
ʽ
ʝ
ʥ
ʪ
 

ʚ
ʠ
ʢ
ʦ
ʨ
ʠ
ʩ
ʪ
ʘ
ʥ

ʥ
ʷ
 

ʧ
ʦ
ʪ
ʫ
ʞ
ʥ
ʦ
ʩ
ʪ
ʽ

 

G
e 

ʛ
/
ʢ
ɺ
ʪ
 

ʛ
ʦ
ʜ

 

G
e 

ʧ
ʽ
ʣ
ʩ
ʷ
 

ʨ
ʝ
ʛ
ʫ
ʣ
ʶ
ʚ
ʘ
ʥ

ʥ
ʷ
 

ʛ
/
ʢ
ɺ
ʪ
 

ʛ
ʦ
ʜ

 
ɽ
ʢ
ʦ
ʥ
ʦ
ʤ
ʽ
ʷ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 
%

 

ɽ
ʢ
ʦ
ʥ
ʦ
ʤ
ʽ
ʷ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 
ʢ
ʛ

 

ʏ
ʘ
ʩ
 
ʨ
ʦ
ʙ
ʦ
ʪ
ʠ
,
 

ʛ
ʦ
ʜ

 

2ʊɽ116 0,254 248,23 235,88 4,97 47465,32 

6840 ʄ62 0,276 289,43 277,72 4,05 32554,98 

ʏʄɽɿ 0,160 276,25 259,41 6,1 18328,87 

 

ɺʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʠʪʦʤʦʛʦ ʚʠʢʠʜʫ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʡ ʯʘʩʫ ʨʦʙʦʪʠ ʜʠʟʝʣʷ 

ʪʝʧʣʦʚʦʟʘ ʥʘ ʮʴʦʤʫ ʨʝʞʠʤʽ. ʆʩʥʦʚʥʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʠʡʥʷʪʦ 

ʦʢʠʩʠ ʘʟʦʪʫ (Nʆx) ʪʘ ʦʢʠʩ ʚʫʛʣʝʮʶ (ʉʆ), ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʟʤʝʥʰʝʥʥʷ ʰʢʦʜʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʠʟʝʣʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʤʽʨʽʚ ʧʘʣʠʚʦʤʽʨʦʤ ɸʀʈʊ-2 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.2. 
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ʊʘʙʣʠʮʷ 2 

ʈʦʟʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʰʢʦʜʠ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʪʝʧʣʦʚʦʟʽʚ 

2ʊɽ116, ʄ62 ʪʘ ʏʄɽɿ 

ʉʝʨʽʷ ʪʝʧʣʦʚʦʟʘ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ɺ
ʠ
ʢ
ʠ
ʜ
ʠ
 
ʉ
ʆ
,
 

ʢ
ʛ 

ɺ
ʠ
ʢ
ʠ
ʜ
ʠ
 
ʉ
ʆ
 

ʧ
ʽ
ʩ
ʣ
ʷ
 

ʨ
ʝ
ʛ
ʫ
ʣ
ʶ
ʚ
ʘ
ʥ
ʥ

ʷ
,
 
ʢ
ʛ

 

ɺ
ʠ
ʢ
ʠ
ʜ
ʠ
 

N
ʆ
ʭ
,
 
ʢ
ʛ

 

ɺ
ʠ
ʢ
ʠ
ʜ
ʠ
 

N
ʆ
ʭ
,
 
ʧ
ʽ
ʩ
ʣ
ʷ
 

ʨ
ʝ
ʛ
ʫ
ʣ
ʶ
ʚ
ʘ
ʥ
ʥ

ʷ
,
 
ʢ
ʛ

 

ɿ
ʥ
ʠ
ʞ
ʝ
ʥ
ʥ
ʷ
 

ʚ
ʠ
ʢ
ʽ
ʜ
ʽ
ʚ
,
 
%

 

2ʊɽ116 47728,45 44742,07 176796,81 168170,4 

4

3,9 

ʄ62 34282,23 328880,22 140228,23 135247,11 

3

3,55 

ʏʄɽɿ 13570,92 12756,75 60878,68 56741,01 

6

6,8 

 

ɼʦ ʩʢʣʘʜʫ ʚʠʪʨʘʪ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʣʠʚʦʤʽʨʘ ʚʢʣʶʯʘʣʠʩʷ ʚʠʪʨʘʪʠ ʥʘ 

ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʧʘʣʠʚʦʤʽʨ ʪʘ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʠʟʝʣʷ; ʚʠʪʨʘʪʠ ʥʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʟʘʤʽʨʘʭ 

ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ, ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʧʘʣʠʚʦʤʽʨʘ ʪʘ ʟʘʛʘʣʴʥʦʜʝʧʦʚʩʴʢʽ ʚʠʪʨʘʪʠ. 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʘʣʠʚʦʤʽʨʘ ʧʨʠʡʤʘʣʠʩʷ 

ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʚʩʽʭ ʩʝʨʽʡ ʪʝʧʣʦʚʦʟʽʚ. ʆʜʝʨʞʘʥʽ ʨʦʟʨʘʭʫʥʢʦʤ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʘʣʠʚʦʤʽʨʘ ʜʣʷ ʪʝʧʣʦʚʦʟʽʚ 2ʊɽ116 ʪʘ ʄ62 

ʧʝʨʽʦʜ ʧʦʚʝʨʥʝʥʥʷ ʦʜʥʦʯʘʩʥʠʭ ʚʠʪʨʘʪ ʩʪʘʥʦʚʠʪʴ 1 ʨʽʢ. ɼʣʷ ʪʝʧʣʦʚʦʟʽʚ ʏʄɽɿ 

ʮʝʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʪʴ 2 ʨʦʢʠ. 

 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʘʣʠʚʦʤʽʨʘ ʟʥʠʟʠʪʴ: 

- ʥʘ 3-5% ʪʨʫʜʦʚʠʪʨʘʪʠ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ, ʥʦʨʤʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; 

- ʥʘ 2-3% ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʣʽʢʫ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ ʟʘ ʟʤʽʥʫ ʽ ʧʨʠ ʟʘʧʨʘʚʣʝʥʥʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʩʪʘʥʦʚʠʪʠ 

ʚʠʥʫʚʘʪʮʽʚ ʡʦʛʦ ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

- ʥʘ 2,8% ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤ 

ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʧʣʦʚʦʟʽʚ ʟ ʚʠʟʥʘʯʝʥʥʷʤ -  ʚʠʣʫʯʝʥʥʷʤ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʦʢʦʤʦʪʠʚʽʚ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʝʨʝʚʘʣʶʶʪʴ ʧʘʣʠʚʦ; 

2. ɺ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʣʠʚʦ ʧʝʨʝʡʪʠ ʚʽʜ ʬʽʢʩʘʮʽʾ ʨʝʩʫʨʩʫ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʚ ʤʝʪʦʛʦʜʠʥʘʭ ʘʙʦ ʢʽʣʦʤʝʪʨʘʭ ʧʨʦʙʽʛʫ ʪʝʧʣʦʚʦʟʘ ʥʘ ʦʮʽʥʢʫ ʟʘ 

ʩʫʤʘʨʥʦʶ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, ʱʦ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ. 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ ʜʦʟʚʦʣʷʻ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʟʘʤʽʥʫ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʠʟʝʣʷ, ʧʨʦʜʦʚʞʝʥʥʷ ʡʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʙʦ ʫʪʠʣʽʟʘʮʽʶ, ʤʦʜʝʨʥʽʟʘʮʽʶ ʪʘ ʽʥ.  
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ʄ. ʂʦʭʘʥ 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʊɽʇʃʆɺʆɿɯɺ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʉ.ɻ. ɾʘʣʢʽʥ 

ɸʥʦʪʘʮʽʷ. ʇʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʧʣʦʚʦʟʽʚ ʤʦʞʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʫ, ʧʦʣʽʧʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ.  

ʊʝʧʣʦʩʠʣʦʚʽ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʟʽʚ ʥʝʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʨʦʩʪʦʶ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʧʨʠ ʥʝʧʨʘʮʶʶʯʠʭ ʜʚʠʛʫʥʘʭ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʛʨʽʚʫ ʾʭʥʽʭ ʚʦʜʷʥʠʭ, ʦʣʠʚʥʠʭ ʪʘ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʧʨʦʛʨʽʚʫ çʂʦʥʪʫʨè ʻ ʦʜʥʽʻʶ ʟʽ ʢʨʘʱʠʭ ʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʛʨʽʚ ʩʠʩʪʝʤ ʪʝʧʣʦʚʦʟʽʚ 

ʪʘ ʟʤʝʥʰʫʻ ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʘ ʪʘ ʩʢʦʨʦʯʫʻ ʯʘʩ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ 

ʩʘʤʦʧʨʦʛʨʽʚʫ. 

ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ. 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʤʦʜʝʨʥʽʟʘʮʽʾ ʣʦʢʦʤʦʪʠʚʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʩʠʩʪʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʜʠʟʝʣʴ, ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ, ʢʨʠʪʝʨʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʪʝʧʣʦʚʦʟʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʶʪʴʩʷ ʥʘ 

ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʤʘʶʪʴ ʨʽʚʝʥʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʛʽʨʰʠʡ ʥʽʞ ʫ 

ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ɿʥʠʞʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʤʦʞʣʠʚʦ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʟʘ ʨʘʭʫʥʦʢ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʥʠʭ ʨʝʞʠʤʽʚ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ, ʱʦ 

ʙʫʜʫʶʪʴʩʷ ʪʘ ʧʨʦʭʦʜʷʪʴ ʤʦʜʝʨʥʽʟʘʮʽʶ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʧʦʪʨʝʙʫʻ 

ʨʦʟʨʦʙʢʠ ʪʝʦʨʝʪʠʯʥʦ - ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʥʦʚ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʝʧʣʦʚʦʟʽʚ ʪʘ ʩʪʨʘʪʝʛʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʙʣʝʤʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʢʘʪʘʩʪʨʦʬʽʯʥʦʶ ʥʝʩʪʘʯʝʶ ʟʘʩʦʙʽʚ 

ʦʥʦʚʣʝʥʥʷ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʊʈʉ), ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 25 

- 35 ʨʦʢʽʚ ʪʘ ʟʥʘʯʥʦʶ ʯʘʩʪʠʥʦʶ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ, 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, [1]. 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʨʝʤʦʥʪʫ ʪʝʧʣʦʚʦʟʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʽʚ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʪʷʛʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʧʣʦʚʦʟʽʚ 

ʰʣʷʭʦʤ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʦʩʥʘʱʝʥʥʷ ʊʈʉ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦ-ʚʚʝʜʝʥʥʷ ʪʘ 

ʨʝʛʽʩʪʨʘʪʦʨʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʨʝʛʽʩʪʨʘʪʦʨʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ 

ʪʝʧʣʦʚʦʟʽʚ, ʩʠʩʪʝʤʘʤʠ ʧʨʦʛʨʽʚʫ, ʦʥʦʚʣʝʥʥʷ ʊʈʉ, [1,2]. 

ʈʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʈʽʚʝʥʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʮʽʥʶʶʪʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟ 

ʧʘʩʧʦʨʪʥʦʶ ʥʦʨʤʦʶ. ʗʢʱʦ ʧʽʜʩʫʤʢʦʚʽ ʮʠʬʨʠ ʧʝʨʝʚʠʱʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʫ ʥʦʨʤʫ 

ʥʘ ʚʠʪʨʘʪʠ, ʪʦ ʚʚʘʞʘʻʪʴʩʷ ʱʦ ʣʦʢʦʤʦʪʠʚ ʧʨʘʮʶʻ ʟ ʧʝʨʝʚʠʪʨʘʪʦʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 

ʽ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʝʟʘʜʦʚʽʣʴʥʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʽʰʫʶʪʴ ʯʠ 

ʜʦʮʽʣʴʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʝʧʣʦʚʦʟʘ ʚ ʜʘʥʦʤʫ ʩʪʘʥʽ ʘʙʦ ʧʨʦʚʝʩʪʠ 

ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʽʚ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʜʘʶʪʴʩʷ ʟʤʽʥʽ. ʎʽ ʢʦʣʠʚʘʥʥʷ ʧʦʷʩʥʶʶʪʴʩʷ ʩʪʘʨʽʥʥʷʤ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ, ʟʤʽʥʦʶ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʯʘʩʪʢʦʚʦ ʟʤʽʥʦʶ ʩʝʟʦʥʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʤʽʥʫ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʟʨʫʯʥʦ ʦʧʠʩʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʜʝ ɺʜʛʫ - ʚʘʨʪʽʩʪʴ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ, ʛʨʠ.; 

 - ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ, ʢɺʪ; 

 - ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʛʦʜ.; 

ɽɺ - ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ (ʘʙʦ ʟʘʤʽʥʫ) 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʫʟʣʽʚ ʟ ʥʘʧʨʘʮʶʚʘʥʥʷʤ ʤʝʥʰʝ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ɿʥʘʯʝʥʥʷ ʂʇɽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʨʝʤʦʥʪʫ ʪʝʧʣʦʚʦʟʽʚ, ʘ ʪʘʢʦʞ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ɿʘʚʜʘʥʥʷʤ ʘʥʘʣʽʟʫ ʻ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʽʩʥʦʪʠ ʟʚôʷʟʢʫ ʤʽʞ 

ʂʇɽ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ ʚʢʣʶʯʝʥʠʤʠ ʚ ʤʦʜʝʣʴ, ʘ ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ - ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʛʨʫʧʦʚʠʭ ʢʦʨʝʣʷʮʽʡ ʫ ʬʽʢʩʦʚʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t. ʇʨʠ 

ʧʦʜʽʙʥʦʤʫ ʧʽʜʭʦʜʽ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʻ ʪʠʧʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʬʘʢʪʦʨʦʤ ʛʨʫʧʫʚʘʥʥʷ ʫ ʷʢʦʤʫ ʚʠʩʪʫʧʘʻ ʩʝʟʦʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʽʚ (ʤʽʩʷʮʴ ʘʙʦ ʢʚʘʨʪʘʣ ʨʦʢʫ). ʋ ʪʝʞ ʯʘʩ, ʷʢ ʧʦʢʘʟʫʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʽʥʘ ʂʇɽ ʧʦ ʩʝʟʦʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʤʽʥʦʶ ʥʝ ʪʽʣʴʢʠ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʘʣʝ ʡ ʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʜʠʩʧʝʨʩʽʾ, ʭʦʯʘ 

ʟʨʘʟʢʦʚʘ ʩʪʘʣʽʩʪʴ ʜʠʩʧʝʨʩʽʾ ʻ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʡ ʥʝʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʫʤʦʚʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʩʫʚʫ ʦʮʽʥʦʢ ʽ 

ʟʤʝʥʰʝʥʥʶ ʧʦʪʫʞʥʦʩʪʽ F- ʢʨʠʪʝʨʽʶ ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ 

ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʽʚʥʽʩʪʴ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʦ ʛʨʫʧʘʭ. 
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ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʬʽʢʪʠʚʥʠʤʠ ʟʤʽʥʥʠʤʠ ʜʣʷ 

ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʧʘʜʢʫ ʩʝʟʦʥʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʤʦʜʝʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: 

b  ̔- ʯʠʩʪʠʡ ʝʬʝʢʪ ʚʧʣʠʚʫ ʟʤʽʥʦʶ (ʬʘʢʪʦʨʘ) ʭʽ; 

ʘij - ʚʧʣʠʚ k-ʾ ʛʨʘʜʘʮʽʾ r-ʛʦ ʬʘʢʪʦʨʘ (k Í r) ʥʘ ʟʤʽʥʥʫ ʫ; ʪʦʙʪʦ ʮʝ ʨʽʟʥʠʮʷ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʫ ʤʽʞ k -ʶ ʛʨʘʜʘʮʽʻʶ ʪʘ ʛʨʘʜʘʮʽʻʶ, ʱʦ ʫʟʷʪʘ, ʟʘ ʙʘʟʫ 

ʧʦʨʽʚʥʷʥʥʷ. 

ʇʠʪʘʥʥʷʤ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʟʤʽʥʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʩʚʷʯʝʥʦ 

ʙʘʛʘʪʦ ʧʫʙʣʽʢʘʮʽʡ, ʫ ʷʢʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ, ʱʦ ʫʨʘʭʦʚʫʶʪʴ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʽʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʘʰʠʥʠ, (ʨʠʩ.1).  

ʅʝʜʦʣʽʢʘʤʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʻ ʪʦ, ʱʦ ʟʤʽʥʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʧʠʩʫʻʪʴʩʷ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʚʠʧʘʜʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʥʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ ʟʤʽʥʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʨʘʥʩʧʦʨʪʥʽ ʧʨʦʮʝʩʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʣʠ ʽ ʧʨʦʮʝʩ 

ʟʤʽʥʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʚʦʤʘ ʟʘʢʦʥʘʤʠ 

ʨʦʟʧʦʜʽʣʫ: ʥʦʨʤʘʣʴʥʠʤ (ʯʠ ʙʣʠʟʴʢʠʤ ʜʦ ʥʴʦʛʦ) ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʍ(t )̔ 

ʽ ʦʜʥʠʤ ʟ ʚʽʜʦʤʠʭ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ (ʇʫʘʩʦʥʫ, ɽʨʣʘʥʛʫ ʪʘ 

ʽʥʰ.) ʤʽʞ ʟʤʽʥʘʤʠ ʟʥʘʯʝʥʴ ʍ(t )̔ ʽ ʍ(t  ̔+1). 

 

 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʟʤʽʥʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʘ 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʛʦ, ʧʦ ʩʫʪʽ ʩʚʦʻʾ ʚʠʧʘʜʢʦʚʦʛʦ, ʧʨʦʮʝʩʫ ʟʨʫʯʥʦ 

ʧʨʦʚʦʜʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʯʘʩʦʚʦʛʦ ʨʷʜʫ 

 

 

ʜʝ ʍt - ʤʘʪʝʤʘʪʠʯʥʝ ʯʝʢʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X ʫ ʤʦʤʝʥʪ 

ʯʘʩʫ t; 

ʊʉ ï ʪʨʝʥʜ-ʮʠʢʣʽʯʥʘ ʢʦʤʧʦʥʝʥʪʘ (ʘʥʘʣʦʛ ʬʫʥʢʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʯʝʢʘʥʥʷ 

ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ X); 
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S - ʩʝʟʦʥʥʠʡ ʢʦʤʧʦʥʝʥʪ (ʥʝʟʤʽʥʥʠʡ ʚ ʨʽʟʥʠʭ ʨʝʘʣʽʟʘʮʽʷʭ ʚʠʧʘʜʢʦʚʦʛʦ 

ʧʨʦʮʝʩʫ); 

Ůt - ʚʠʧʘʜʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʤʘʻ ʥʫʣʴʦʚʝ ʤʘʪʝʤʘʪʠʯʥʝ ʯʝʢʘʥʥʷ ʽ 

ʥʝʟʤʽʥʥʫ ʚ ʨʽʟʥʠʭ ʧʝʨʝʪʠʥʘʭ ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʜʠʩʧʝʨʩʽʶ. 

 

ʇʦʜʽʙʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʮʝʩʫ ʟʤʽʥʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ 

ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʽʰʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʘʜʘʯ: 

- ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʽ; 

- ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʟʦʥʥʠʭ ʟʤʽʥ ʚʝʣʠʯʠʥʠ ʍ(t )̔; 

- ʦʧʠʩ ʮʠʭ ʩʝʟʦʥʥʠʭ ʟʤʽʥ ʢʽʣʴʢʽʩʥʦ (ʥʘʧʨʠʢʣʘʜ ʫ ʚʠʜʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʩʝʟʦʥʥʦʩʪʽ). 

ʈʽʰʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʟʘʜʘʯ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʧʨʦ ʧʨʦʮʝʩ ʟʤʽʥʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ, ʚʠʢʣʠʢʘʥʝ ʩʢʦʨʦʯʝʥʥʷʤ 

ʧʘʨʢʫ ʪʝʧʣʦʚʦʟʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʦʶ ʩʠʩʪʝʤʦʶ ʟʚʽʪʥʦʩʪʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʫ (ʉʂʇʈʊ). ʎʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ, [4]: 

- ʢʦʥʪʨʦʣʴ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 

- ʨʝʻʩʪʨʘʮʽʶ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʚʘ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʝʢʽʧʽʨʦʚʮʽ ʪʝʧʣʦʚʦʟʘ; 

- ʨʝʻʩʪʨʘʮʽʶ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʚʘ, ʧʨʠ ʟʤʽʥʽ ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ; 

- ʨʝʻʩʪʨʘʮʽʶ ʥʘʷʚʥʦʩʪʽ ʽ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʧʘʣʠʚʥʦʤʫ ʙʘʢʫ; 

- ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ; 

- ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʚ ʙʘʢʫ ʪʝʧʣʦʚʦʟʘ; 

- ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʩʽʻʾ ʟʘʬʽʢʩʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʝʧʣʦʩʠʣʦʚʽ ʫʩʪʘʥʦʚʢʠ (ʊʉʋ) ʪʝʧʣʦʚʦʟʽʚ ʥʝʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʨʦʩʪʦʶ (ʥʘ ʩʪʘʥʮʽʷʭ ʪʘ ʜʝʧʦ) ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʧʨʠ 

ʥʝʧʨʘʮʶʶʯʠʭ ʜʚʠʛʫʥʘʭ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ: ʘʙʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʧʣʦʚʦʟʠ 

ʧʽʜ ʯʘʩ ʚʽʜʩʪʦʶ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʽʚʥʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ ʥʘ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ; ʘʙʦ ʦʙʽʛʨʽʚʘʪʠ ʾʭ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; ʘʙʦ ʟʣʠʚʘʪʠ 

ʚʦʜʫ (ʘ ʧʨʠ ʜʫʞʝ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʤʘʩʣʦ). 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ 

ʧʨʦʛʨʽʚ ʪʝʧʣʦʚʦʟʽʚ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʩʢʣʘʜʘʻ 1,2...17,2% ʚʽʜ ʟʘʛʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʚ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʝ ʣʦʢʦʤʦʪʠʚʥʝ ʜʝʧʦ, 

[3]. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʩʠʩʪʝʤʘ ʧʽʜʽʛʨʽʚʫ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʽʚ ʜʦʚʛʦʪʨʠʚʘʣʫ 

ʧʽʜʪʨʠʤʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʾʚ ʚ ʤʝʨʝʞʘʭ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʥʝʧʨʘʮʶʶʯʦʤʫ 

ʜʠʟʝʣʽ ʷʢ ʥʘ ʩʪʦʷʥʮʽ, ʪʘʢ ʽ ʧʨʠ ʨʫʩʽ ʟ ʚʽʜʢʣʶʯʝʥʥʷʤ ʚʽʜ ʪʷʛʠ ʯʘʩʪʠʥʠ ʩʝʢʮʽʾ 

ʣʦʢʦʤʦʪʠʚʘ [1,3]. 



51 
 

ɯʟ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʟʘʩʣʫʛʦʚʫʻ ʫʚʘʛʫ "ʉʠʩʪʝʤʘ ʧʽʜʽʛʨʽʚʫ "ʂʦʥʪʫʨ", 

ʷʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ɺɸʊ "ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʪʝʭʥʦʣʦʛʽʾ, ʢʦʥʪʨʦʣʶ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ". 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʨʦʟʤʽʱʝʥʠʭ ʚ ʩʣʫʞʙʦʚʦʤʫ ʧʨʠʤʽʱʝʥʽ ʜʝʧʦ ʘʙʦ ʥʝʜʘʣʝʢʦ ʚʽʜ ʤʽʩʮʷ ʚʽʜʩʪʦʶ 

ʪʝʧʣʦʚʦʟʘ, ʘ ʪʘʢʦʞ ʙʦʨʪʦʚʠʭ ʧʽʜʩʠʩʪʝʤ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʪʝʧʣʦʚʦʟʽ. 

ɼʦ ʩʢʣʘʜʫ ʧʽʜʩʠʩʪʝʤ ʚʭʦʜʷʪʴ: 

- ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 

- ʚʦʜʷʥʠʡ ʟʘʪʚʦʨ (ʙʘʡʧʘʩ); 

- ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ; 

- ʧʨʠʩʪʨʽʡ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʨʷʜʫ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ. 

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʣʝʢʩʫ ʻ ʩʪʘʥʮʽʷ ʧʽʜʽʛʨʽʚʫ, ʨʠʩ.2 ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʪʨʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʩʠʩʪʝʤ ʪʝʧʣʦʚʦʟʘ, ʧʽʜʟʘʨʷʜ ɸɹ, ʘ ʪʘʢʦʞ 

ʘʚʘʨʽʡʥʠʡ ʟʘʧʫʩʢ. ʉʪʘʥʮʽʷ ʧʽʜʽʛʨʽʚʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʦ ʙʽʣʷ ʤʽʩʮʴ 

ʛʘʨʷʯʦʛʦ ʚʽʜʩʪʦʶ ʪʝʧʣʦʚʦʟʽʚ ʽ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʨʫʢʘʚʘʤʠ ʧʽʜʽʛʨʽʚʫ ʜʦ ʚʦʜʷʥʦʛʦ 

ʢʦʥʪʫʨʫ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ ʯʝʨʝʟ ʟʘʧʨʘʚʥʽ ʛʦʣʦʚʢʠ. ʉʪʘʥʮʽʷ 

ʧʽʜʽʛʨʽʚʫ ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʫ ʚʦʜʷʥʠʡ ʢʦʥʪʫʨ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʜʠʟʝʣʷ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʛʝʥʝʨʘʪʦʨʽʚ ʪʝʧʣʦʪʠ ʘʙʦ ʜʦʟʦʚʘʥʦ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʪʝʧʣʦʚʠʭ ʜʞʝʨʝʣ. 

 

 

 

ʈʠʩ. 2. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʩʪʘʥʮʽʾ ʧʽʜʽʛʨʽʚʫ 

ʈʦʟʰʠʨʝʥʽʡ ʢʦʤʧʣʝʢʪʘʮʽʾ ʢʦʤʧʣʝʢʩʫ ʩʪʘʥʮʽʷ ʧʽʜʽʛʨʽʚʫ ʦʩʥʘʱʫʻʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ 

ʽ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʨʝʦʩʪʘʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤʽʥʽʢʦʪʝʣʴʥʦʶ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʘʭ ʧʘʣʠʚʘ, ʢʦʪʝʣʴʥʽʡ ʜʝʧʦ. 

ɼʦ ʩʢʣʘʜʫ ʩʪʘʥʮʽʾ ʧʽʜʽʛʨʽʚʫ ʚʭʦʜʷʪʴ: 
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- ʜʚʘ ʤʦʜʫʣʽ ʝʣʝʢʪʨʦʧʽʜʽʛʨʽʚʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʧʣʦ ʚʽʜ 

ʽʥʰʠʭ ʜʞʝʨʝʣ; 

- ʢʘʟʘʥ ʚʦʜʦʛʨʽʡʥʠʡ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʤʫ ʤʘʩʣʽ ʘʙʦ ʜʠʟʧʘʣʠʚʽ; 

- ʛʽʜʨʦʩʠʩʪʝʤʘ, ʟʘʧʦʚʥʝʥʘ ʘʥʪʠʬʨʠʟʦʤ, ʟ ʥʘʩʦʩʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʽ 

ʙʘʛʘʪʦʢʦʥʪʫʨʥʠʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʙʝʟ 

ʟʤʽʰʫʚʘʥʥʷ ʪʝʧʣʦʥʦʩʽʾʚ ʚʦʜʷʥʠʭ ʩʠʩʪʝʤ ʩʝʢʮʽʡ ʪʝʧʣʦʚʦʟʘ; 

- ʟʤʦʪʫʶʯʽ ʧʨʠʩʪʨʦʾ ʨʫʢʘʚʽʚ ʧʽʜʽʛʨʽʚʫ ʽ ʢʘʙʝʣʽʚ; 

- ʤʦʜʫʣʴ ʘʚʘʨʽʡʥʦʛʦ ʟʘʧʫʩʢʫ ʜʠʟʝʣʷ ʜʣʷ ʦʜʥʽʻʾ ʩʝʢʮʽʾ ʪʝʧʣʦʚʦʟʘ. 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʽʚʫ çʂʦʥʪʫʨè ʩʪʘʙʽʣʴʥʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, 

ʤʘʩʣʘ ʽ ʧʘʣʠʚʘ ʚ ʟʘʜʘʥʠʭ ʤʝʞʘʭ. ʊʘʢ, ʥʘ ʧʨʦʪʷʟʽ 5 ʛʦʜʠʥ ʧʨʦʛʨʽʚʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ -28Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʢʦʣʠʚʘʣʘʩʴ ʚ 

ʤʝʞʘʭ 71...75Áʉ, ʤʘʩʣʘ - 29...49Áʉ, ʧʘʣʠʚʘ - 30...43Áʉ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʩʣʷ 

ʚʽʜʢʣʶʯʝʥʥʷ ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʪʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʫ 

ʫʩʪʘʥʦʚʢʫ (ʨʠʩ.3).  

 

ʈʠʩ. 3. ɻʨʘʬʽʢ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʦʣʠʚʠ ʽ ʧʘʣʠʚʘ 

ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʯʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ɿ ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ 

ʚʘʨʪʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʷʢʱʦ ʧʨʦʛʨʽʚ ʜʠʟʝʣʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʭʦʣʦʩʪʦʤʫ 

ʭʦʜʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ: 

- ʧʽʜʽʛʨʽʚ ʚʦʜʠ, ʤʘʩʣʘ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʩʠʩʪʝʤʘʭ ʜʠʟʝʣʷ ʧʨʠ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʥʘʛʨʽʚʘʯʘ; 

- ʮʠʨʢʫʣʷʮʽʶ ʛʘʨʷʯʦʾ ʚʦʜʠ ʚ ʢʦʥʪʫʨʽ ʦʭʦʣʦʜʞʝʥʥʷ ʜʠʟʝʣʷ; 

- ʞʠʚʣʝʥʥʷ ʙʦʨʪʦʚʦʾ ʩʽʪʽ ʰʪʘʪʥʦʶ ʥʘʧʨʫʛʦʶ ʽ ʮʠʨʢʫʣʷʮʽʶ ʦʣʠʚʠ ʽ ʧʘʣʠʚʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʪʥʠʭ ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʦʛʦ ʽ ʦʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʦʛʦ ʥʘʩʦʩʽʚ; 

- ʟʘʨʷʜʢʫ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʧʦ ʰʪʘʪʥʽʡ ʩʭʝʤʽ; 

- ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʣʘʥʮʶʛʽʚ ʞʠʚʣʝʥʥʷ ʥʘʛʨʽʚʘʯʘ ʫ ʚʠʧʘʜʢʫ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʙʽʣʴʰʝ + 84Áʉ; 
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- ʟʚʫʢʦʚʝ ʩʧʦʚʽʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʩʪʘʥʽ ʩʠʩʪʝʤʠ. 

ʆʜʥʠʤ ʟ ʢʨʦʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɺʦʥʠ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ. ʎʠʣʽʥʜʨʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ 250 - 300 ʢɺʪ, ʧʠʪʦʤʘ ʝʬʝʢʪʠʚʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʦʥʠʞʝʥʘ ʜʦ ʟʥʘʯʝʥʴ 

190 - 192 ʛ/ʢɺʪ ʛʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʂʂɼ ʜʦ 42 ð 44 %. 

ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʤʘʩʣʘ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ 100 - 150 ʪʠʩ. ʢʤ. ʧʨʦʙʽʛʫ ʣʦʢʦʤʦʪʠʚʫ 

ʧʨʠ ʩʫʤʘʨʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʚʠʪʨʘʪʽ ʥʝ ʙʽʣʴʰʝ 0,4 % ʚʽʜ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʈʝʩʫʨʩ ʜʠʟʝʣʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʨʝʤʦʥʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1 ʤʣʥ. ʢʤ., ʽ ʜʦ 

ʢʘʧʽʪʘʣʴʥʦʛʦ - 3 ʤʣʥ. ʢʤ. ʧʨʦʙʽʛʫ ʣʦʢʦʤʦʪʠʚʘ. 

ɺ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʚʠʛʫʥʽʚ 

ʪʘ ʾʭ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʝʞʠʤʘʭ. ʊʦʤʫ ʜʦ ʦʢʨʝʤʦʛʦ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜʫʻ ʚʽʜʥʝʩʪʠ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʘʟʦʦʙʤʽʥʫ ʥʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ, ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ. ʇʨʽʦʨʠʪʝʪʥʽ 

ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.4. 
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ʈʠʩ. 4. ʇʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʚ ʦʙʣʘʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʣʽʯʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʴ ʜʦʧʦʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʽʚ: 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ ʩʠʩʪʝʤʠ ʧʨʦʛʨʽʚʘʥʥʷ ʜʠʟʝʣʽʚ ʪʝʧʣʦʚʦʟʽʚ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʽ ʤʘʩʣʘ ʥʘ 3-5%, ʧʽʜʚʠʱʠʪʠ 

ʤʦʪʦʨʝʩʫʨʩ ʜʠʟʝʣʷ, ʟʙʽʣʴʰʠʪʠ ʤʽʞʨʝʤʦʥʪʥʽ ʧʨʦʙʽʛʠ, ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɿʥʘʯʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʽ ʧʣʘʪʠ ʟʘ 

ʝʢʦʣʦʛʽʯʥʠʡ ʟʙʠʪʦʢ. 

- ʥʘ 1-2% ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʙʣʽʢʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ ʟʘ ʟʤʽʥʫ ʽ ʧʨʠ ʟʘʧʨʘʚʣʝʥʥʽ; 
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- ʥʘ 3-5% ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʥʫ ʪʝʧʣʦʚʦʟʽʚ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʽ 

ʚʠʣʫʯʝʥʥʷʤ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʦʢʦʤʦʪʠʚʽʚ, ʱʦ ʤʘʶʪʴ ʥʠʟʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɾʘʣʢʠʥ, ʉ.ɻ., ʆʩʥʦʚʳ ʧʦʜʛʦʪʦʚʢʠ ʪʝʧʣʦʚʦʟʦʚ ʢ ʩʝʟʦʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʏʘʩʪʴ ɯ-ɯɯɯ. ʍʘʨʴʢʦʚ: ʍʀʀʊ, 1989. - 182 ʩ. 

2. ɺʦʣʦʜʠʥ, ɸ.ʀ., ʃʦʢʦʤʦʪʠʚʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ [ʊʝʢʩʪ]: 

ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ ʞ.-ʜ, ʪʨʘʥʩʧ./ ɸ.ʀ.ɺʦʣʦʜʠʥ, ɺ.ɿ.ɿʶʙʘʥʦʚ, ɺ.ɼ.ʂʫʟʴʤʠʯ ʠ ʜʨ.; 

ʇʦʜ ʨʝʜ.. ɸ.ʀ.ɺʦʣʦʜʠʥʘ. - ʄ.: ʀʇʂ çɾʝʣʜʦʨʠʟʜʘʪè, 2002. -718ʩ. - 4000 ʵʢʟ. - 

ɯSBN 5-94069-029-7. 

3. ɽʨʦʱʝʥʢʦʚ, ʉ.ɸ., ɺʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʝʚʘ ʪʝʧʣʦʚʦʟʥʳʭ 

ʜʠʟʝʣʝʡ [ʊʝʢʩʪ]/ ɾʘʣʢʠʥ ʉ.ɻ., ʇʫʟʳʨʴ ɺ.ɻ., ɾʘʣʢʠʥ ɼ.ʉ., ɹʦʯʘʨʦʚ ɺ.ʄ.//ʉʙ. 

ʥʘʫʯ. ʪʨʫʜʦʚ - ʍʘʨʴʢʦʚ, ʋʢʨɻɸɾʊ, 2008. - ɺʴʰ. 96. - 174-185. 

4. ɼʨʦʙʘʭʘ, ɺ.ɯ., ʈʝʟʫʣʴʪʘʪʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ çɹɯʉ-ʈè 

[ʊʝʢʩʪ] / ɺ.ɯ.ɼʨʦʙʘʭʘ, ʆ.ɼ.ʊʨʠʭʣʽʙ, ɸ.ʅ.ʂʘʧʣʫʥ // ʃʦʢʦʤʦʪʠʚ-ʠʥʬʦʨʤ 2007. -ˉ 

9 - ʉ. 24 ï 25. 

5. ʉʠʩʪʝʤʘ ʧʨʦʛʨʝʚʘ çʂʦʥʪʫʨè. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. - ʆʤʩʢ: 

ʅʀʀʊʂɼ ʈɾɼ, 2006. - 9ʩ. 
 

ɹʽʣʦʮʝʨʢʦʚʝʮʴ ɭʚʛʝʥ ɸʥʘʪʦʣʽʡʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 1-ʃʤ-20 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʝʣ.: +38 (057) 730-10-16. 

E-mail: zhalkinsg@gmail.com.  

 

ɾʘʣʢʽʥ ʉʝʨʛʽʡ ɻʨʠʛʦʨʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʝʣ.: +38 

(057) 730-10-16. E-mail: zhalkinsg@gmail.com. 



56 
 

ʋɼʂ 629.4.06:621.822.614 

 

 

ʏʫʤʘʢ ʆ. ʆ., ɸʜʘʭʤʘʻʚ ʈ. ɹ., ʂʣʘʜʴʢʦ ɹ. ʄ. 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʄɽʊʆɼɯɺ ɺɯɹʈʆɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʄɽʍɸʅɯʏʅʀʍ 

ɺʋɿʃɯɺ ʃʆʂʆʄʆʊʀɺɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ð ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʉ. ɺ. ʄʠʭʘʣʢʽʚ 

 

ɸʥʦʪʘʮʽʷ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʨʝʙʫ ʟʘʣʫʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʜʚʠʛʫʥʽʚ 

ʣʦʢʦʤʦʪʠʚʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʾʭ ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ, ʚʠʟʥʘʯʘʣʠʩʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʫ ʯʘʩʦʚʽʡ ʽ ʯʘʩʪʦʪʥʽʡ ʬʦʨʤʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ ʧʽʜʰʠʧʥʠʢʽʚ. ʈʦʟʛʣʷʜʘʣʠʩʷ 

ʧʦʰʠʨʝʥʽ ʽʥʜʠʢʘʪʦʨʠ ʯʘʩʦʚʦʾ ʬʦʨʤʠ ʚʽʙʨʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ 

ʩʧʝʢʪʨʽʚ ʽ ʩʧʝʢʪʨʽʚ ʦʙʚʽʜʥʦʾ ʚʽʙʨʘʮʽʾ. 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʘ, ʜʚʠʛʫʥ, ʣʦʢʦʤʦʪʠʚ, ʤʝʪʦʜ, ʧʽʜʰʠʧʥʠʢ, 

ʩʧʝʢʪʨ, ʯʘʩʪʦʪʘ. 

 

 ɺʩʪʫʧ. ʅʝʩʧʨʘʚʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʯʝʥʥʷ (ʙʫʢʩʦʚʠʭ, 

ʤʦʪʦʨʥʦ-ʷʢʽʨʥʠʭ) ʯʘʩʪʦ ʻ ʧʨʠʯʠʥʦʶ ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ (ʊʈʉ) ʥʘ ʣʽʥʽʾ. ɿʥʦʩ ʪʽʣ ʢʦʯʝʥʥʷ, ʧʦʚʝʨʭʦʥʴ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʽ 

ʟʦʚʥʽʰʥʽʭ ʢʽʣʝʮʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʧʝʚʥʠʤʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʆʪʞʝ, ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʦʙʨʘʥʥʷ ʤʝʪʦʜʫ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʛʘʜʘʥʽ ʦʟʥʘʢʠ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʥʘʙʫʚ ʤʝʪʦʜ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ [1, 2], ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʨʝʻʩʪʨʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʚʽʙʨʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʽ ʨʝʜʫʢʪʦʨʥʠʭ ʚʫʟʣʽʚ ʽʟ ʧʦʜʘʣʴʰʦʶ ʬʽʣʴʪʨʘʮʽʻʶ, ʘʥʘʣʽʟʦʤ ʽ 

ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʜʫ ʧʦʰʢʦʜʞʝʥʥʷ ʟ ʚʽʜʦʤʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ. ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʚʽʙʨʘʮʽʡʥʠʡ ʩʠʛʥʘʣ ʥʘ ʧʽʜʰʠʧʥʠʢʦʚʦʤʫ ʚʫʟʣʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʧʝʨʧʦʟʠʮʽʶ 

ʘʜʠʪʠʚʥʠʭ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʽʜ ʦʙʝʨʪʘʶʯʠʭ ʚʘʣʽʚ, ʧʽʜʰʠʧʥʠʢʽʚ 

ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ, ʱʦ ʥʝ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʧʦʰʢʦʜʞʝʥʴ. 

ʊʨʠʚʘʣʠʡ ʯʘʩ ˇʨʫʥʪʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʟʥʘʚʘʚ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʚʽʙʨʘʮʽʡʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʱʦ ʙʘʟʫʚʘʚʩʷ ʥʘ ʯʠʩʣʝʥʥʠʭ ʧʨʦʮʝʜʫʨʘʭ, ʷʢʽ ʟʨʝʰʪʦʶ ʦʙʯʠʩʣʶʚʘʣʠ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʩʪʘʪʠʩʪʠʮʽ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ [3, 4], 

ʦʜʥʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʮʽʣʝʡ ʚʽʙʨʘʮʽʡʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʝ 

ʧʘʩʫʶʪʴ ʩʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ [5], ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʚʠʜ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʚʽʙʨʘʮʽʾ ʚ ʯʘʩʦʚʽʡ ʬʦʨʤʽ ʜʦʩʽ ʣʠʰʘʶʪʴʩʷ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ "ʧʽʢʦʚʦʩʪʽ" ʚʽʙʨʘʮʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. 

 ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ 

ʚʽʙʨʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʟ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʽʙʨʘʮʽʡʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʫ ʯʘʩʦʚʦʤʫ ʡ ʯʘʩʪʦʪʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

 ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʤʝʪʠ ʩʣʽʜ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

 ð ʫʩʪʘʥʦʚʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʯʘʩʦʚʦʾ 

ʬʦʨʤʠ ʚʽʙʨʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ; 

ð ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʠʤʠ ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʫ ʯʘʩʪʦʪʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ̔ ʙʨʘʮʽʡʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʰʠʧʥʠʢʘ 

ʢʦʯʝʥʥʷ ʊɽɼ ʣʦʢʦʤʦʪʠʚʘ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʫ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʅʘ ʚʽʙʨʦʛʨʘʤʽ ʚʽʜʩʫʪʥʽ ʩʠʣʴʥʽ ʩʧʣʝʩʢʠ ʽ ʷʚʥʦ ʚʠʨʘʞʝʥʽ ʜʠʩʢʨʝʪʥʽ ʨʝʟʦʥʘʥʩʥʽ 

ʩʢʣʘʜʦʚʽ. ɯʥʜʠʢʘʪʦʨʠ ʯʘʩʦʚʦʾ ʬʦʨʤʠ ʚʽʙʨʘʮʽʾ (ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʚʽʙʨʘʮʽʾ (ʉʂɿ) 2ʩ/ʤ , ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ (kurt)) ʟʘʧʠʩʫʶʪʴʩʷ 
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ʜʝ   n ð ʚʝʣʠʯʠʥʘ ʚʽʜʣʽʢʫ ʯʘʩʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ, 2ʩ/ʤ ; 

      N  ð ʜʦʚʞʠʥʘ ʯʘʩʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

 

ɿʛʘʜʘʥʽ ʚʝʣʠʯʠʥʠ ʜʦʨʽʚʥʶʶʪʴ 0,0214 2ʩ/ʤ  ʪʘ 2,63 ʚʽʜʧʦʚʽʜʥʦ. 

 

 
 

ʈʠʩ. 1. ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚʽʙʨʘʮʽʡʥʠʡ ʩʠʛʥʘʣ ʩʧʨʘʚʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ 

 

ʆʙʯʠʩʣʝʥʽ ʙʝʟʘʜʨʝʩʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʯʘʩʦʚʦʾ ʬʦʨʤʠ ʚʽʙʨʘʮʽʾ ʥʝ ʜʘʶʪʴ ʟʤʦʛʠ ʚʠʟʥʘʯʠʪʠ ʘʥʽ ʚʠʜ ʜʝʬʝʢʪʫ, ʘʥʽ ʡʦʛʦ 

ʥʘʷʚʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽ ʟʘʟʜʘʣʝʛʽʜʴ ʫʩʪʘʥʦʚʣʝʥʽ ʧʦʨʦʛʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ 

ʻ ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʦʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ. 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʘ ʚʽʙʨʘʮʽʡʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʰʠʧʥʠʢʘ ʢʦʯʝʥʥʷ ʊɽɼ ʽʟ 

ʩʠʣʴʥʠʤ ʟʥʦʩʦʤ ʪʽʣ ʢʦʯʝʥʴ. 
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ʈʠʩ. 2. ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚʽʙʨʘʮʽʡʥʠʡ ʩʠʛʥʘʣ ʧʦʰʢʦʜʞʝʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ 

 

 ʍʘʨʘʢʪʝʨ ʚʽʙʨʘʮʽʾ ʟʤʽʥʠʚʩʷ ʽ ʥʘʧʦʚʥʠʚʩʷ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʫʜʘʨʥʠʤʠ 

ʽʤʧʫʣʴʩʘʤʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʧʘʜʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʫ. ʉʂɿ ʽ ʝʢʩʮʝʩ ʩʪʘʥʦʚʣʷʪʴ 0,12 ʽ 7,5 ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʽʥʜʠʢʘʪʦʨʠ ʯʘʩʦʚʦʾ ʬʦʨʤʠ ʚʽʙʨʘʮʽʡʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʻ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʪʦʜʽ, ʢʦʣʠ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʚʫʟʣʽ ʥʘʙʫʚʘʻ 

ʩʠʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʙʨʘʮʽʡʥʠʭ ʨʝʘʣʽʟʘʮʽʡ 

ʣʝʞʠʪʴ ʜʠʩʢʨʝʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʽ ʡʦʛʦ ʨʽʟʥʦʚʠʜ ʰʚʠʜʢʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨôʻ (ʐʇʌ). ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʛʘʜʘʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʩʠʛʥʘʣʫ )t(x  ʚ 

ʽʥʪʝʨʚʘʣʽ ʆ-ʊ ʙʝʨʝʪʴʩʷ N ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜʣʽʢʽʚ. ɿʨʦʙʠʚʰʠ ʟʘʤʽʥʫ ʧʘʨʘʤʝʪʨʘ 

ʊ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʣʽʢʽʚ N ʽ ʧʦʟʥʘʯʘʶʯʠ )t(x
i

 ʷʢ 
i

x , ʟ ʫʨʘʭʫʚʘʥʥʷʤ N/n2
n
p=w , 

ʧʨʷʤʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 
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ɼʘʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʚ ʤʘʪʨʠʯʥʦʤʫ ʚʠʛʣʷʜʽ ʽ ʜʣʷ ʾʾ 

ʨʦʟʚôʷʟʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ N
2
 ʦʧʝʨʘʮʽʡ. ɼʣʷ ʩʠʛʥʘʣʫ 

i
x  ʢʦʝʬʽʮʽʻʥʪʠ *

n
S  ʻ 

ʝʨʤʽʪʦʚʦ ʩʧʨʷʞʝʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʪʠ ʤʘʪʨʠʮʶ ʨʦʟʤʽʨʦʤ N
2
 ʥʘ ʤʘʪʨʠʮʽ 

ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʟ ʾʭ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ Nlog
2

 ʧʨʠʯʦʤʫ ʫ ʢʦʞʥʽʡ ʟ ʥʠʭ 

ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʥʫʣʷ ʚʠʷʚʣʷʶʪʴʩʷ ʚʩʴʦʛʦ ʜʚʘ ʝʣʝʤʝʥʪʠ. ʊʘʢʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨ'ʻ, ʱʦ ʤʘʻ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʥʘʟʠʚʘʻʪʴʩʷ ʐʇʌ ʽ ʩʘʤʝ ʚʦʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʮʠʬʨʦʚʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ ʩʧʝʢʪʨʫ ʚʽʙʨʘʮʽʾ. 

ʗʢ ʧʨʘʚʠʣʦ ʽʥʪʝʨʚʘʣ ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʩʠʛʥʘʣʫ x(t), 

ʟʘʜʘʻʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʝʨʽʦʜʫ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʛʥʘʣʫ, ʪʦʤʫ ʚʠʙʽʨʢʘ 

ʤʦʞʝ ʥʝ ʤʽʩʪʠʪʠ ʮʽʣʦ ʾʢʽʣʴʢʦʩʪʽ ʧʝʨʽʦʜʽʚ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʣʽʢʽʚ ʥʘ 

ʦʜʥʦʤʫ ʧʝʨʽʦʜʽ ʤʦʞʝ ʥʝ ʙʫʪʠ ʮʽʣʠʤ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʚ ʩʧʝʢʪʨʽ ʩʠʛʥʘʣʫ 

ʟ'ʷʚʣʷʶʪʴʩʷ "ʚʽʨʪʫʘʣʴʥʽ" ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʩʣʽʜ ʫʩʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʢʦʥʥʦʛʦ 

ʟʚʘʞʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 3 ʥʘʚʝʜʝʥʠʡ ʧʨʷʤʠʡ ʩʧʝʢʪʨ ʚʽʙʨʘʮʽʾ ʫ ʰʠʨʦʢʦʤʫ 

ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 
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ʈʠʩ. 3. ʐʠʨʦʢʦʩʤʫʛʦʚʠʡ ʩʧʝʢʪʨ ʚʽʙʨʘʮʽʾ ʫ ʯʘʩʪʦʪʥʦʤʫ  

ʜʽʘʧʘʟʦʥʽ 0 ð 9 ʢɻʮ 

 

ʅʘ ʥʘʚʝʜʝʥʦʤʫ ʰʠʨʦʢʦʩʤʫʛʦʚʦʤʫ ʩʧʝʢʪʨʽ ʚʽʙʨʘʮʽʾ ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʠʩʢʨʝʪʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʫ ʚʫʟʴʢʦʩʤʫʛʦʚʦʤʫ ʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 7 ð 9 ʢɻʮ, ʧʦʜʝʢʫʜʠ ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʨʝʟʦʥʘʥʩʥ ̔ ʩʢʣʘʜʦʚ.̔ ɿʘ 

ʬʦʨʤʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʙʨʘʮʽʾ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤ 

ʽ ʩʪʘʥʦʚʠʪʴ 0,1305 ʤ/ʩ
2
. ʋʩʪʘʥʦʚʠʪʠ ʩʧʨʘʚʞʥʶ ʧʨʠʯʠʥʫ ʧʽʜʚʠʱʝʥʦʾ ʚʽʙʨʘʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʝʢʪʨʠ ʦʙʚʽʜʥʦʾ ʚʽʙʨʘʮʽʾ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʯʘʩʪʦʪʥʽ ʩʢʣʘʜʦʚʽ ʥʘ 

ʟʘʟʜʘʣʝʛʽʜʴ ʨʦʟʨʘʭʦʚʘʥʠʭ ʯʘʩʪʦʪʘʭ ʟʘ ʚʠʨʘʟʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʥʝʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ.  

ʅʘ ʨʠʩ. 4 ʥʘʚʦʜʠʪʴʩʷ ʩʧʝʢʪʨ ʦʙʚʽʜʥʦʾ ʚʽʙʨʘʮʽʾ, ʧʦʙʫʜʦʚʘʥʠʡ ʫ ʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 7 ð 9 ʢɻʮ. 

 

 
 

ʈʠʩ. 4. ʉʧʝʢʪʨʠ ʦʙʚʽʜʥʦʾ ʚʽʙʨʘʮʽʾ ʫ ʜʽʘʧʘʟʦʥʽ 7 ð 9 ʢɻʮ 

 

ʍʘʨʘʢʪʝʨ ʩʧʝʢʪʨʽʚ ʦʙʚʽʜʥʦʾ ʚʽʙʨʘʮʽʾ ʟʛʽʜʥʦ ʟ ʦʧʠʩʘʤʠ ʪʠʧʦʚʠʭ 

ʧʦʰʢʦʜʞʝʥʴ [5] ʚʽʜʧʦʚʽʜʘʻ ʧʦʰʢʦʜʞʝʥʥʷʤ ʨʦʣʠʢʽʚ. ʅʘʷʚʥʽ ʧʝʨʰʘ, ʜʨʫʛʘ, ʪʨʝʪʷ 

ʨʦʪʦʨʥʽ ʛʘʨʤʦʥʽʢʠ ʟʘ ʘʤʧʣʽʪʫʜʘʤʠ ʷʢʠʭ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʛʣʠʙʠʥʫ 

ʧʦʰʢʦʜʞʝʥʥʷ. ʉʧʝʢʪʨʠ ʦʙʚʽʜʥʦʾ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠʩʴ ʧʦʩʣʽʜʦʚʥʦ ʫʟʜʦʚʞ ʫʩʴʦʛʦ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʩʧʝʢʪʨʘ ʚʽʙʨʘʮʽʾ. ʆʜʥʘʢ ʥʘʡʩʠʣʴʥʽʰʝ ʟʛʘʜʘʥʽ ʩʢʣʘʜʦʚʽ 

ʧʨʠʩʫʪʥʽ ʩʘʤʝ ʫ ʜʽʘʧʘʟʦʥʽ 7 ð 9 ʢɻʮ ʽʟ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʠʤʠ ʨʝʟʦʥʘʥʩʥʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʨʦʟʛʣʷʥʫʪʽ ʧʝʨʝʚʘʛʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʧʝʨʰʠʡ 

ʧʦʛʣʷʜ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʚʥʫ ʥʝʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʴ 

ʽʥʜʠʢʘʪʦʨʽʚ ʯʘʩʦʚʦʾ ʬʦʨʤʠ ʚʽʙʨʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽ ʥʝ ʟʜʘʪʥʽ ʚʠʟʥʘʯʘʪʠ ʚʠʜ ʽ 

ʛʣʠʙʠʥʫ ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ 

ʨʦʟʚʠʥʫʪʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʅʘʡʩʫʯʘʩʥʽʰʽ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ ʧʨʦʜʦʚʞʫʶʪʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ, ʷʢ ʜʽʻʚʠʡ ʽʥʜʠʢʘʪʦʨ ʚʠʜʽʣʝʥʥʷ ʽʤʧʫʣʴʩʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʥʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʽʙʨʘʮʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 
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ɻʨʠʙʘʥʦʚ ʆ.ɺ., ʏʝʪʚʝʨʪʘʢʦʚ  ʆ.ʉ. 

ɺʀɿʅɸʏɽʅʅʗ ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ʊɽʍʅɯʏʅʆɻʆ ʈɯɺʅʗ 

ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɻʆ ʃʆʂʆʄʆʊʀɺʅʆɻʆ ɼɽʇʆ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʖ.ʄ. ɼʘʮʫʥ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʩʥʦʚʥʽ ʟʘ ʥʘʧʨʷʤʢʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʝʧʦ ʪʘ 

ʧʦʩʘʜʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʠʢʦʥʘʚʮʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʚôʷʟʢʠ ʤʽʞ 

ʚʠʱʝʥʘʟʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ ʜʝʧʦ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʚ 

ʦʪʨʠʤʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ. ɹʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʦʮʽʥʦʢ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʜʦʟʚʦʣʠʣʦ ʟʜʽʡʩʥʠʪʠ ʷʢʽʩʥʫ 

ʦʮʽʥʢʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʜʝʧʦ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ, ʬʘʢʪʦʨ, ʧʽʜʨʦʟʜʽʣ, 

ʣʦʢʦʤʦʪʠʚʥʝ ʜʝʧʦ, ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ. 

 

ɺʩʪʫʧ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʱʦ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʙʘʛʘʪʦʛʘʣʫʟʝʚʦʾ 

ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʨʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʩʠʩʪʝʤʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʟʚôʷʟʢʽʚ. 

ɺʝʜʫʯʫ ʣʘʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ ʟʘʡʤʘʻ 

ʣʦʢʦʤʦʪʠʚʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʟʣʘʛʦʜʞʝʥʘ ʨʦʙʦʪʘ ʷʢʦʛʦ ʬʦʨʤʫʻ ʪʘʢʽ ʷʢʽʩʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʷʢ ʙʝʟʧʝʢʘ, ʨʠʪʤʽʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, 

ʩʚʦʻʯʘʩʥʽʩʪʴ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʽʜʨʦʟʜʽʣʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʣʽʟʥʠʮʴ 

ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʫ ʨʦʣʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʚʩʽʻʾ 

ʛʘʣʫʟʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʘʚʠʣʴʥʘ ʽ ʜʦʩʪʦʚʽʨʥʘ ʦʮʽʥʢʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ (ʆʊʈ) ʚʠʨʦʙʥʠʮʪʚʘ, ʙʝʟ ʩʫʤʥʽʚʫ, ʻ ʜʽʻʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɼʘʥʽ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʩʢʣʘʜʘʥʥʷ ʧʨʦʝʢʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʨʦʟʨʦʙʮʽ ʧʦʪʦʯʥʠʭ ʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʣʘʥʽʚ ʨʦʟʚʠʪʢʫ, ʦʮʽʥʮʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ.  

ɺ ʫʤʦʚʘʭ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʟ ʤʝʪʦʶ ʨʦʟʜʽʣʝʥʥʷ ʨʝʤʦʥʪʥʦʾ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʆʊʈ ʥʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʘʢʪʫʘʣʴʥʽʩʪʶ.  
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ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɹʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʆʊʈ 

ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʫʤʦʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʟʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ 

ʜʝʷʢʠʭ ʾʾ ʥʘʧʨʷʤʢʽʚ. ʂʦʞʝʥ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʽʣʴʢʦʭ ʯʘʩʪʢʦʚʠʭ (ʜʦʧʦʤʽʞʥʠʭ) ʧʦʢʘʟʥʠʢʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʦʮʽʣʴʥʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚʩʽ ʫʟʘʛʘʣʴʥʶʶʯʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʦʜʥʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʜʥʦʟʥʘʯʥʦ ʧʣʘʥʫʚʘʪʠ ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ ʪʘ 

ʧʨʦʮʝʩʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʨʽʚʥʽ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ɺʠʙʽʨ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʽ ʚʦʜʥʦʯʘʩ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ɺʯʝʥʽ ʚ ʨʽʟʥʽ ʯʘʩʠ ʧʨʦʧʦʥʫʚʘʣʠ ʨʽʟʥʽ ʽʥʪʝʛʨʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ [1-3]. ʂʦʞʝʥ ʟ ʥʠʭ ʤʘʚ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʽ ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʝʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʥʘʧʨʠʢʣʘʜ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʝʚʥʦʾ ʛʘʣʫʟʽ [3, 

4]. ɿʚʠʯʘʡʥʦ, ʧʨʠ ʚʠʙʦʨʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʧʝʮʠʬʽʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʪʦʩʦʚʥʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ 

ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʜʝʧʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʣʷ 

ʮʦɹʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʧʨʷʤʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ; 

- ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʙʝʟʧʝʢʫ ʨʫʭʫ ʧʦʾʟʜʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʆʊʈ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʜʝʧʦ; 

- ʧʨʦʚʝʩʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢ ʆʊʈ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʜʝʧʦ ʟʘ ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ [5-7] ʧʦʢʘʟʫʻ, ʱʦ 

ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʙʦʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʝʧʦ ʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ ʚ ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ.  

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʦʮʽʥʢʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʝʧʦ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ:  

- ʢʘʜʨʦʚʠʡ ʤʝʥʝʜʞʤʝʥʪ; 

- ʧʨʦʬʝʩʽʡʥʠʡ ʚʽʜʙʽʨ; 

- ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʩʪʨʫʢʪʘʞʫ; 

- ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ; 

- ʧʝʨʝʜʨʝʡʩʦʚʠʡ ʢʦʥʪʨʦʣʴ; 

- ʧʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ; 

- ʘʥʘʣʽʟ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʝʧʦ ʪʘ 

ʧʦʩʘʜʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʠʢʦʥʘʚʮʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʚôʷʟʢʠ ʤʽʞ 

ʚʠʱʝʥʘʟʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ ʜʝʧʦ (ʨʠʩ. 1). 
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ʈʠʩ. 1.  ɺʠʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ  

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʝʧʦ. 

 

ɿ ʨʠʩʫʥʢʫ 1 ʚʠʜʥʦ ʱʦ ʢʦʞʝʥ ʟ ʧʽʜʨʦʟʜʽʣʽʚ ʜʝʧʦ ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ 

ʬʘʢʪʦʨʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ. ɼʣʷ ʦʮʽʥʢʠ ʮʴʦʛʦ ʚʧʣʠʚʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʩʠʩʪʝʤʠ [8]: 

 

 (1) 

 

 

 

ʜʝ: Si ï ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʽ-ʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʜ.; 

m ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʩʠʩʪʝʤʠ, ʦʜ. 

ʆʙʯʠʩʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʥʘʯʝʥʴ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʽʜʨʦʟʜʽʣʽʚ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʫ ʨʫʭʫ ʧʦʾʟʜʽʚ (ʨʠʩ. 2). 

1
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ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ  

ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ  

ʥʘ ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʫ ʨʫʭʫ ʧʦʾʟʜʽʚ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ʉʢʣʘʜʥʽʩʪʴ 

ʮʽʻʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʫ ʪʘʢʦʞ ʫ ʨʽʟʥʦʧʣʘʥʦʚʦʩʪʽ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʽ 

ʤʽʨʠ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʢʘʟʫʶʪʴ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ʘʧʘʨʘʪʫ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʧʝʨʝʚʘʛʦʶ ʷʢʦʛʦ ʻ ʩʪʚʦʨʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ 

ʜʣʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ, ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʟʤʽʥʥʠʤʠ ʫ 

ʚʠʛʣʷʜʽ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ [9]. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, ʜʣʷ ʷʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʽʜʨʦʟʜʽʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʣʽʥʛʚʽʩʪʠʯʥʽ ʦʮʽʥʢʠ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ 

ʤʥʦʞʠʥ. ʂʦʞʥʘ ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʥʘʟʚʠ, ʙʝʟʣʽʯʽ ʟʥʘʯʝʥʴ ʘʙʦ 

ʪʝʨʤʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʥʦʞʠʥʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ (ʪʘʙʣ. 1). 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ, ʚʩʽʤ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʟʤʽʥʥʠʤ ʧʨʠʟʥʘʯʘʣʦʩʷ ʦʜʥʘʢʦʚʫ 

ʢʽʣʴʢʽʩʪʴ ʪʝʨʤʽʚ ʟ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʧʨʠʥʘʣʝʞʥʦʩʪʽ (ʨʠʩ. 3). 

ʇʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʙʫʪʠ 

ʫʪʦʯʥʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʂʦʞʥʽʡ ʦʮʽʥʮʽ ʝʢʩʧʝʨʪʽʚ ʤʦʞʥʘ ʙʫʜʝ 

ʟʽʩʪʘʚʠʪʠ ʚʝʢʪʦʨ ʧ'ʷʪʠ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʧʨʠʥʘʣʝʞʥʦʩʪʽ: 

 

S(x) = {m1(x), m2(x), m3(x), m4(x), m5(x)}.    (2) 
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ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʨʽʚʥʷ ʧʽʜʨʦʟʜʽʣʫ ʜʝʧʦ 

 

ɿʛʽʜʥʦ [10] ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʦʨʪʢʘ ʚʩʽʭ ʚʝʢʪʦʨʽʚ S(x) ʟ ʚʘʛʦʚʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ r ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʽʚʥʷ (ʪʝʨʤ) 
ʇʦʟʥʘʯ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʌʫʥʢʮʽʷ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

1 2 3 4 

ɼʫʞʝ ʚʠʩʦʢʠʡ ɸ 

ʇʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡ 

î
í

î
ì

ë

¢¢

<¢

<¢

=

1x0.85  1,

0.85x0.75 ), 0.75-10(x

0.75x 0 0,

(x)ɛ1

 

ɺʠʩʦʢʠʡ B 
ʇʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ 
2

0, 0 x 0.55

10(x 0.55), 0.55 x 0.65

ɛ (x) 1,  0.65 x 0.75

10(0.85 -x), 0.75 x 0.85

0, 0.85 x 1

¢ <ë
î

- ¢ <
îî
= ¢ <ì
î ¢ <
î

¢ ¢îí

 

ʉʝʨʝʜʥʽʡ C 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʟ 

ʥʝʟʥʘʯʥʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ 

3

0, 0 x 0.35

10(x 0.35), 0.35 x 0.45

ɛ (x) 1,  0.45 x 0.55

10(0.65-x), 0.55 x 0.65

0, 0.65 x 1

¢ <ë
î

- ¢ <
îî
= ¢ <ì
î ¢ <
î

¢ ¢îí

 

ʅʠʟʴʢʠʡ D 
ʅʘʷʚʥʽʩʪʴ ʩʫʪʪʻʚʠʭ 

ʚʽʜʭʠʣʝʥʴ 
4

0, 0 x 0.15

10(x 0.25), 0.15 x 0.25

ɛ (x) 1,  0.25 x 0.35

10(0.45-x), 0.35 x 0.45

0, 0.45 x 1

¢ <ë
î

- ¢ <
îî
= ¢ <ì
î ¢ <
î

¢ ¢îí

 

ɼʫʞʝ 

ʥʠʟʴʢʠʡ 
E 

ɺʽʜʩʫʪʥʽʩʪʴ ʯʠ 

ʩʫʪʪʻʚʽ  ʚʽʜʭʠʣʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ  
î
í

î
ì

ë

¢¢

<¢

<¢

=

1x0.25  0,

0.25x0.15 x),- 10(0.25

0.15x 0 1,

(x)ɛ5
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          (3) 

 

 
 

ʈʠʩ. 3. ʈʦʟʪʘʰʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʧʽʜʨʦʟʜʽʣʫ ʜʝʧʦ. 

 

ʈʝʟʫʣʴʪʫʶʯʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʝʢʪʦʨ ʟ ʧ'ʷʪʠ 

ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʧʨʠʥʘʣʝʞʥʦʩʪʽ S0 ={m0i}, ʩʫʤʘ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʊʦʜʽ 

ʟʛʽʜʥʦ [10] ʩʢʘʣʷʨʥʠʡ ʚʝʢʪʦʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢ: 

 

 

5

0i

i 1

(0,2i 0,1) ɛK
=

= - ³ä ,     (4) 

 

ʜʝ: (0,2i ï 1) - ʚʫʟʣʦʚʽ ʪʦʯʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧôʷʪʠʨʽʚʥʝʚʦʛʦ ʥʝʯʽʪʢʦʛʦ 

ʢʣʘʩʠʬʽʢʘʪʦʨʘ. 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʚʠʟʥʘʯʘʚʩʷ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ çLè. ɼʘʥʽ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʟʚʦʜʠʣʠʩʴ ʚ ʪʘʙʣʠʮʶ 2. 

 

ʊʘʙʣʠʮʷ 2 

ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʜʽʣʴʥʠʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʇʦʢʘʟʥʠʢʠ 
ɺʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ 

ʊʝʨʤʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ 

A B C D E 

Õi1 Õi2 Õi3 Õi4 Õi5 

ʇʝʨʩʦʥʘʣ 0,4 0 1 0 0 0 

ʇʨʠʤʽʱʝʥʥʷ 0,3 0 0 1 0 0 

ʆʙʣʘʜʥʘʥʥʷ 0,2 0 0 1 0 0 

ɼʦʢʫʤʝʥʪʘʮʽʷ 0,1 0 1 0 0 0 
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×riÕij  0 0,35 0,25 0 0 

 

ʆʜʥʦʨʘʟʦʚʘ ʟʛʦʨʪʢʘ (3) ʜʘʻ ʚʝʢʪʦʨ S0 = {0, 0.35, 0.25, 0, 0}. ɺʠʜʥʦ, ʱʦ 

ʨʝʟʫʣʴʪʘʪ ʛʨʫʧʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʝʨʝʜʥʽʭ ʽ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ. ɿ (4) 

ʦʪʨʠʤʫʚʘʣʦʩʴ ʟʥʘʯʝʥʥʷ ʂ = 0,6. ʗʢʱʦ ʧʨʦʚʝʩʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ 

ʬʫʥʢʮʽʷʤʠ ʧʨʠʥʘʣʝʞʥʦʩʪʽ (ʪʘʙʣ. 2), ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ʆʊʈ ʜʝʧʦ ʻ ʥʘ 50% 

ʩʝʨʝʜʥʽʤ ʪʘ ʥʘ 50% ʚʠʩʦʢʠʤ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʝʧʦ ʥʝʦʙʭʽʜʥʦ ʫʩʫʥʫʪʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ çʇʨʠʤʽʱʝʥʥʷè ʪʘ çʆʙʣʘʜʥʘʥʥʷè.  

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʧʨʷʤʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʮʽ ʥʘʧʨʷʤʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚ ʧʝʚʥʽʡ ʤʽʨʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʙʝʟʧʝʢʫ ʨʫʭʫ ʧʦʾʟʜʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʪʘʪʦʤ 

ʤʘʰʠʥʽʩʪʽʚ-ʽʥʩʪʨʫʢʪʦʨʽʚ. 

3. ɿʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʧʣʘʥʦʚʽʩʪʴ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʽʚʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʘʧʘʨʘʪʫ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʆʊʈ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ çLè ʟʘ 

ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʥ ʻ ʥʘ 50% ʩʝʨʝʜʥʽʤ ʪʘ ʥʘ 50% ʚʠʩʦʢʠʤ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʝʧʦ ʥʝʦʙʭʽʜʥʦ ʫʩʫʥʫʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

çʇʨʠʤʽʱʝʥʥʷè ʪʘ çʆʙʣʘʜʥʘʥʥʷè.  
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ʅʦʚʽʢ ʆ.ɺ. 

ɺʀɹɯʈ ʈɸʎɯʆʅɸʃʔʅʆɻʆ ʉʂʃɸɼʋ ʅɸʇʃɸɺʆʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

ɼʃʗ ɺɯɼʅʆɺʃɽʅʅʗ ʐʂɺʆʈʅɯɺ ɽʃɽʂʊʈʆɺʆɿɯɺ ɺ ʋʄʆɺɸʍ 

ʃʆʂʆʄʆʊʀɺʅʆɻʆ ɼɽʇʆ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʖ.ʄ. ɼʘʮʫʥ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʽʩʥʫʶʯʠʭ ʥʘʧʣʘʚʦʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʪʘʚʠʣʘʩʴ ʪʘ ʚʠʨʽʰʫʚʘʣʘʩʴ ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʚʦʨʥʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʫ ʚʠʛʣʷʜʽ ʘʜʠʪʠʚʥʦʾ ʟʛʦʨʪʢʠ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʽ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʣʦʢʦʤʦʪʠʚʽʚ ʻ ʚʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ 

ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʽʚ, ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʷʢʽ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʘʨʪʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʛʽʜʥʦ ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʤʘʻ ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ ʅ285ʉ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʢʚʦʨʽʥʴ, ʥʘʧʣʘʚʣʝʥʥʷ, ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ, ʢʨʠʪʝʨʽʡ, 

ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ. 

 

ɺʩʪʫʧ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʤʝʞʽ ʧʦʚʥʦʛʦ 

ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʚʫʟʣʽʚ. 

ɺʠʩʦʢʦʶ ʘʢʪʫʘʣʴʥʽʩʪʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʠʪʘʥʥʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʚʦʨʥʝʚʠʭ ʚʫʟʣʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʦ 

ʘʚʪʦʤʘʪʠʯʥʝ ʥʘʧʣʘʚʣʝʥʥʷ ʰʚʦʨʥʽʚ ʧʽʜ ʰʘʨʦʤ ʬʣʶʩʫ. ʇʝʨʝʚʘʛʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ 

ʫ ʪʦʤʫ ʱʦ ʧʨʦʮʝʩ ʥʘʧʣʘʚʣʝʥʥʷ ʙʽʣʴʰ ʰʚʠʜʢʠʡ ʪʘ ʷʢʽʩʥʽʡ, ʥʽʞ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ 

ʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ ʧʽʜ ʯʘʩ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʥʘʧʣʘʚʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʫ ʪʘ ʤʽʮʥʫ ʧʦʚʝʨʭʥʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʜʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʧʣʘʚʣʝʥʥʷ [1-3]. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʰʚʦʨʥʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ʧʽʜ ʯʘʩ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʧʽʜ ʰʘʨʦʤ ʬʣʶʩʫ ʟʘʩʪʦʩʦʚʫʶʪʴ  ʧʦʨʦʰʢʦʚʽ ʜʨʦʪʠ 

ʇʇ30ʍɺ8, ʇʇɿʍ2ɺ8, ʇʇ-ʅʧ-30ʍɻʉɸ, ʇʇ10ʍɺ14, ʇʇ2ɻ13ɸ ʽ. ʪ. ʜ. [4]. ʆʜʥʘʢ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʥʘʧʣʘʚʣʝʥʠʭ ʜʝʪʘʣʝʡ 

ʚʘʞʣʠʚʦ ʦʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʨʝʞʠʤ 
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ʪʝʨʤʦʦʙʨʦʙʢʠ ʧʽʩʣʷ ʥʘʧʣʘʚʣʝʥʥʷ, ʤʦʞʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʤʘʨʪʝʥʩʠʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʙʽʨ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʚʦʨʥʽʚ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʢʨʠʪʝʨʽʶ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʚʦʨʥʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ; 

- ʚʠʟʥʘʯʠʪʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ; 

- ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʦʙʨʘʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʚʦʨʥʽʚ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʪʝʨʪʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʛʦ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʩʠʩʪʝʤʠ Fe-Cr-Mn ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʜʦ ʟʤʽʮʥʝʥʥʷ ʩʘʤʦʛʦ ʘʫʩʪʝʥʽʪʫ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʚʫʛʣʝʮʶ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʤʘʨʪʝʥʩʠʪʫ 

ʜʝʬʦʨʤʘʮʽʾ [5]. ʇʦʢʘʟʥʠʢʠ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ 

ʨʽʟʥʠʭ ʤʘʨʦʢ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʥʘʧʣʘʚʦʯʥʠʡ 

ʤʘʪʝʨʽʘʣ. ʇʦʨʦʰʢʦʚʽ ʜʨʦʪʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ 

ʜʝʪʘʣʝʡ ʟ ʚʝʣʠʢʠʤ ʟʥʦʩʦʤ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʪʚʝʨʜʦʩʪʽ - ʅɺ 200-600 [6].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʅ285ʉ (Fe-Cr-Mn), ʜʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʫʛʣʝʮʶ, ʭʨʦʤʫ ʪʘ ʤʘʨʛʘʥʮʶ ʚʠʙʨʘʥʦ ʪʘʢʠʤ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʫʩʪʝʥʽʪʫ ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʤʝʪʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɔ Ÿ Ŭ '' - ʧʝʨʝʪʚʦʨʝʥʥʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ 

ʥʘʧʣʘʚʣʝʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ  ʪʠʧʫ.  

ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʥʘʧʣʘʚʣʝʥʥʷ ʽ 

ʧʦʣʽʧʰʫʻʪʴʩʷ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʨʽʟʘʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʨʝʤʦʥʪʫ 

ʚʫʟʣʽʚ ʥʘʧʣʘʚʣʝʥʥʷʤ ʜʝʪʘʣʝʡ [7]. 

 

ʊʘʙʣʠʮʷ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ 

ʊʠʧ ʝʣʝʢʪʨʦʜʥʦʛʦ 

ʜʨʦʪʫ 

ʊʚʝʨʜʽʩʪʴ 

ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʰʘʨʫ, HRC 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʽʜʥʦʩʥʦʾ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ  

ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʰʘʨʫ 

ɺʘʨʪʽʩʪʴ ʜʨʦʪʫ, 

ʛʨʥ/ʢʛ 

ʇʇ-ʅʧ-30ʍɻʉɸ 41,5 ... 43 1,33 58 

ʇʇ10ʍɺ14 51,5 ... 53 1,58 75 

Hʧ-3X13 55 ... 56 1,67 100 

ʅ285ʉ 45,5 ... 47,5 3,0 140 
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ʗʢ ʧʦʢʘʟʫʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠ ʪʝʨʪʽ ʽ ʘʙʨʘʟʠʚʥʦʤʫ ʚʧʣʠʚʽ ʧʨʠ 

ʥʘʧʣʘʚʣʝʥʽ ʜʨʦʪʦʤ ʅ285ʉ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʧʣʘʚʣʝʥʥʷ ʜʨʦʪʦʤ 

ʅʧ-30ʍ10ɻ10ʊ (ɻʆʉʊ 10543-98) ʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʾʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʨʦʪʽʚ 

ʇʇ-ʅʧ-18ʍ1ɻ1ʄ (ɻʆʉʊ 26101-84), ʉʚ-12ʍ13 ʽ ʉʚ-06ʍ18ʅ9ʊ (ɻʆʉʊ 224 70). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʩʠʩʪʝʤʠ Fe-Cr-Mn ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʩʪʘʙʽʣʴʥʦʛʦ, ʪʘ ʪʘʢʦʛʦ ʱʦ ʟʥʘʯʥʦ ʟʤʽʮʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʢʣʝʧʫ 

ʘʫʩʪʝʥʽʪʫ. ʉʪʫʧʽʥʴ ʡʦʛʦ ʟʤʽʮʥʝʥʥʷ ʪʘʢʘ ʞ, ʷʢ ʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʨʦʪʫ ʅʧ-

30ʍ10ɻ10ʊ, ʘʣʝ ʤʘʢʩʠʤʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʯʘʩ ʚ 1,5 ... 2,0 ʨʘʟʠ 

ʙʽʣʴʰʝ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʤʝʥʰʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʤʘʨʪʝʥʩʠʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʅ285ʉ [7]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʷʚʥʽ ʧʝʨʝʚʘʛʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʠʪʪʷ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʪʫ ʅ285ʉ, ʡʦʛʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʩʪʘʻ ʥʘ ʟʘʚʘʜʽ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɸ ʜʣʷ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʝʨʝʜ 

ʦʩʦʙʦʶ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ (ʆʇʈ) ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʧʦʨʽʚʥʷʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʽ ʾʭ ʨʘʥʞʠʨʫʚʘʥʥʷ ʟʘ ʩʪʫʧʝʥʝʤ ʧʝʨʝʚʘʛʠ ʜʣʷ ʚʠʙʦʨʫ 

ʥʘʡʢʨʘʱʦʛʦ ʚʘʨʽʘʥʪʫ ʟ ʥʘʙʦʨʫ ʨʦʟʛʣʷʥʫʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ.  

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʚʜʘʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʻ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʤ. 

ʁʦʛʦ ʨʽʰʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʫ ʚʠʛʣʷʜʽ 

ʘʜʠʪʠʚʥʦʾ, ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ, ʤʽʥʽʤʘʢʩʥʦʾ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʟʛʦʨʪʢʠ ʣʦʢʘʣʴʥʠʭ 

ʢʨʠʪʝʨʽʾʚ [8-10]. 

ɼʦ ʩʢʣʘʜʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʣʦʢʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʟʘʟʚʠʯʘʡ ʚʭʦʜʷʪʴ ʟ 

ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʮʠʭ 

ʣʦʢʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ʊʦʤʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʚʦʨʦ ʤʘʪʝʤʘʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʛʦ ʚʘʨʽʘʥʪʫ ʨʽʰʝʥʥʷ, ʆʇʈ ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʧʨʘʚʠʣʴʥʦ 

ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʽʨ ʣʦʢʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʘʣʝ ʽ ʜʦʩʠʪʴ ʢʦʨʝʢʪʥʦ ʦʮʽʥʠʪʠ ʾʭ 

ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ʆʩʢʽʣʴʢʠ ʢʨʠʪʝʨʽʾ ʥʘʧʣʘʚʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ ʤʘʶʪʴ ʨʽʟʥʫ 

ʨʦʟʤʽʨʥʽʩʪʴ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʝʢʩʧʝʨʪʥʽ ʤʝʪʦʜʠ.  

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʪʫʚʘʥʥʷ ʧôʷʪʠ ʝʢʩʧʝʨʪʽʚ, ʬʘʭʽʚʮʽʚ 

ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʪʨʴʦʭ ʢʨʠʪʝʨʽʾʚ: ʭ1 - ʪʚʝʨʜʽʩʪʴ ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʰʘʨʫ; ʭ2 - ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ  ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ; ʭ3 - ʚʘʨʪʽʩʪʴ 

ʜʨʦʪʫ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʤʫ ʧʦʢʘʟʥʠʢʫ ʚʦʥʠ ʧʨʠʟʥʘʯʘʣʠ ʨʘʥʛ (r) 3, ʘ ʥʘʡʤʝʥʰ 

ʚʘʞʣʠʚʦʤʫ 1. ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʟʘʥʦʩʠʣʠʩʴ ʫ ʪʘʙʣ. 2, ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ 

ʦʙʯʠʩʣʶʚʘʣʘʩʴ ʩʫʤʘ ʨʘʥʛʽʚ. ʊʦʜʽ ʟʛʽʜʥʦ [9] ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʚʩʷ ʷʢ: 

 

.     (1) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʯʠʩʣʝʥʴ ʥʘʡʙʽʣʴʰʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ɤ= 0,467 

ʥʘʣʝʞʠʪʴ ʢʨʠʪʝʨʽʶ ʭ3, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʩʢʣʘʜʥʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ 
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ʛʘʣʫʟʽ, ʪʘ ʧʨʘʛʥʝʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ. ɼʨʫʛʠʤ ʟʘ 

ʟʥʘʯʠʤʽʩʪʶ ʢʨʠʪʝʨʽʻʤ ʚʠʟʥʘʥʦ ʭ2. 
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ʊʘʙʣʠʮʷ 2  

ɺʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʨʠʪʝʨʽʾʚ ʥʘʧʣʘʚʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɽʢʩʧʝʨʪʠ 
ʂʨʠʪʝʨʽʾ 

ʭ1 ʭ2 ʭ3 

1 1 2 3 

2 1 3 2 

3 1 2 3 

4 2 1 3 

5 1 2 3 

× 6 10 14 

ɤ 0,200 0,333 0,467 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʟʥʘʯʝʥʥʷ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ 

ʥʦʨʤʫʚʘʣʠʩʴ. ʇʨʠʯʦʤʫ ʜʣʷ ʢʨʠʪʝʨʽʾʚ ʭ1 ʪʘ ʭ2 ʚ ʷʢʦʩʪʽ ʥʦʨʤʫʶʯʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʠʩʪʫʧʘʣʘ ʩʫʤʘ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʭ3 ʥʦʨʤʫʚʘʣʠʩʴ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

 

,    (2) 

 

 ʜʝ:  ï ʚʽʜʧʦʚʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʪʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ i-ʛʦ 

ʢʨʠʪʝʨʽʶ. 

 ʅʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ 

ʙʨʘʣʠʩʴ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʦʾ ʟʛʦʨʪʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʷ 3 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ 

ʊʠʧ 

ʝʣʝʢʪʨʦʜʥʦʛʦ 

ʜʨʦʪʫ 

ʅʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ɯʥʪʝʛʨʘʣʴʥʠʡ 

ʢʨʠʪʝʨʽʡ  
ʭ1 ʭ2 ʭ3 

ʇʇ-ʅʧ-

30ʍɻʉɸ 
0,216 0,175 0,282 0,233 

ʇʇ10ʍɺ14 0,266 0,208 0,266 0,2469 

Hʧ-3X13 0,281 0,220 0,244 0,2434 

ʅ285ʉ 0,238 0,396 0,208 0,2767 

ɤ 0,2 0,333 0,467 1 

 

 ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ ʅ285ʉ. 
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ʗʢʠʡ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʡʙʽʣʴʰʫ ʚʘʨʪʽʩʪʴ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʧʣʘʚʣʝʥʠʡ ʰʘʨ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʥʦʩʥʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʱʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʙʽʣʴʰʠʡ ʚʽʜ ʽʥʰʠʭ 

ʜʨʦʪʽʚ. ʅʝʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ ʜʨʦʪʽʚ 

ʇʇ10ʍɺ14 ʪʘ Hʧ-3X13 ʥʽʚʝʣʶʶʪʴʩʷ ʨʽʟʥʠʮʝʶ ʫ ʚʘʨʪʦʩʪʽ, ʱʦ ʧʦʷʩʥʶʻ ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʾʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʅʘʡʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʨʽʪ ʇʇ-ʅʧ-30ʍɻʉɸ, ʱʦ ʭʦʯʘ ʽ ʤʘʻ 

ʥʘʡʥʠʞʯʫ ʚʘʨʪʽʩʪʴ, ʦʜʥʘʢ ʦʪʨʠʤʘʥʠʡ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʥʘʧʣʘʚʣʝʥʠʡ ʰʘʨ ʤʘʻ 

ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 

 ʇʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ, ʱʦ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ 

ʚʢʘʟʘʥʠʡ ʝʢʩʧʝʨʪʘʤʠ ʧʨʽʦʨʠʪʝʪ ʧʦ ʚʘʨʪʦʩʪʽ, ʥʝ ʜʦʟʚʦʣʠʣʘ ʦʙʨʘʪʠ ʚ ʷʢʦʩʪʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷʤ ʜʨʽʪ ʟ ʥʘʡʥʠʞʯʦʶ ʚʘʨʪʽʩʪʶ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ.1. ʏʘʩʪʢʦʚʽ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʨʠʪʝʨʽʾ ʧʦʨʽʚʥʷʥʥʷ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʆʪʞʝ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʜʘʯʘ ʚʠʙʦʨʫ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʢʚʦʨʥʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ʤʘʻ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʫ ʧʦʩʪʘʥʦʚʢʫ, ʘ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ.  

2. ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ɤ= 0,467 ʥʘʣʝʞʠʪʴ ʢʨʠʪʝʨʽʶ ʭ3, ʦɦ ʚʠʢʣʠʢʘʥʦ ʤʦʞʥʘ 

ʩʢʣʘʜʥʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʛʘʣʫʟʽ, ʪʘ ʧʨʘʛʥʝʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ. ɼʨʫʛʠʤ ʟʘ ʟʥʘʯʠʤʽʩʪʶ ʢʨʠʪʝʨʽʻʤ ʚʠʟʥʘʥʦ ʭ2. 

3. ʆʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʠʪʠʚʥʦʾ 
ʟʛʦʨʪʢʠ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ ʅ285ʉ ʷʢ 

ʪʘʢʠʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ. 
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ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʰʢʚʦʨʥʝʚʠʭ ʚʫʟʣʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ.   
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ʆʈɻɸʅɯɿɸʎɯʗ ʂʆʅʊʈʆʃʖ ʇɸʈɸʄɽʊʈɯɺ ʂʆʃɯʉʅʆɰ ʇɸʈʀ 

ʃʆʂʆʄʆʊʀɺɸ ɺ ʋʄʆɺɸʍ ɼɽʇʆ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʪʘ ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʆ. ʉ. ʂʨʘʰʝʥʽʥʽʥ 

 

ɸʥʦʪʘʮʽʷ. ʅʘʜʽʡʥʘ ʨʦʙʦʪʘ ʣʦʢʦʤʦʪʠʚʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʜʽʡʥʦʶ 

ʨʦʙʦʪʦʶ ʾʭ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ. ʆʜʥʠʤʠ ʟ ʚʫʟʣʽʚ ʣʦʢʦʤʦʪʠʚʫ, ʱʦ ʟ 

ʣʽʤʽʪʫʶʪ  ɹ ʾʭ ʥʘʜʽʡʥʽʩʪʴ, ʻ ʢʦʣʽʩʥ ̔ ʧʘʨʠ, ʚʽʜ ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʥʘʜʽʡʥʘ ʽ ʙʝʟʧʝʯʥʘ ʨʦʙʦʪʘ ʚʩʴʦʛʦ ʣʦʢʦʤʦʪʠʚʫ. ɺ  ʫʤʦʚʘʭ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ,  ʩʪʘʨʽʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʽ ʟʥʦʰʝʥʦʩʪʽ ʨʝʤʦʥʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ, ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʥʘʜʭʦʜʞʝʥʥʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʟʘʣʽʟʥʠʮʽ, ʚʠʤʦʛʠ ʜʦ 

ʥʘʜʽʡʥʦʩʪʽ ʢʦʣʽʩʥʠʭ ʧʘʨ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʶʪʴ ʱʝ ʙʽʣʴʰʠʤʠ 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʧʠʪʘʥʴ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʪʦʯʥʦʩʪʽ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʣʦʢʦʤʦʪʠʚʽʚ ʚ 

ʫʤʦʚʘʭ ʜʝʧʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʣʽʩʥʘ ʧʘʨʘ ʣʦʢʦʤʦʪʠʚʘ, ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʣʽʩʥʠʭ ʧʘʨ. 

 

ɺʩʪʫʧ.  ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʾ ʨʦʙʦʪʠ ʨʝʤʦʥʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ 

ʫʤʦʚʘʭ ʜʽʾ ʧʣʘʥʦʚʦ ï ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʽʚ 

ʧʝʨʝʜʙʘʯʘʣʘʩʷ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʛʦ ʟʘʧʠʩʫ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʚʘʣʦʩʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʙʝʟʧʝʢʫ ʨʫʭʫ: ʢʦʣʽʩʥʠʭ ʧʘʨ, ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ  ʨʫʭʫ. 

ɿʥʦʩ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ , ʚ ʪʦʤʫ ʯʠʩʣʽ  ʨʝʤʦʥʪʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʘʩʪʘʨʽʣʽ 

ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ,  ʚʞʝ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʣʦʢʦʤʦʪʠʚʽʚ. ʇʦʨʷʜ ʟ ʮʠʤ, ʥʘʞʘʣʴ, ʚ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʧʦʨʫʰʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ 

ʥʝʜʦʪʦʨʢʘʥʥʦʩʪʽ ʟʘʧʘʩʽʚ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʘʩʫ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʣʦʢʦʤʦʪʠʚʽʚ. 

ʎʽ ʬʘʢʪʦʨʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʩʪʦʩʫʻʪʴʩʷ ʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɺ ʮʠʭ ʫʤʦʚʘʭ ʢʦʥʪʨʦʣʴ ʟʥʦʩʫ ʽ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʽ ʥʘʜʽʡʥʦʾ 

ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʫʢʦʚʠʡ ʘʩʧʝʢʪ ʚʟʘʻʤʦʜʽʾ 

çʢʦʣʝʩʦ-ʨʝʡʢʠè ʚʠʢʣʠʢʘʻ ʥʘʫʢʦʚʽ ʜʠʩʢʫʩʽʾ ʚʞʝ ʙʘʛʘʪʦ ʨʦʢʽʚ ʽ ʤʘʻ  ʷʢ 
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ʧʨʠʭʠʣʴʥʠʢʽʚ ʟʤʽʮʥʝʥʥʷ ʨʝʡʦʢ, ʪʘʢ ʽ ʪʠʭ, ʭʪʦ ʚʚʘʞʘʻ ʟʘ ʜʦʮʽʣʴʥʝ ʟʤʽʮʥʝʥʥʷ 

ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ [ 1, 4, 6, 7 ]. 

ɼʦʩʪʘʪʥʴʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʝʨʽʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʥʘʫʢʦʚʠʭ 

ʞʫʨʥʘʣʘʭ ʧʨʠʩʚʷʯʝʥʦ ʧʨʦʙʣʝʤʽ  ʟʤʽʥʠ ʧʨʦʬʽʣʶ ʢʦʯʝʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ʄʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʨʦʙʦʶ ʥʘʜʘʪʠ ʽʤʧʫʣʴʩʫ  ʧʝʨʩʧʝʢʪʠʚʽ 

ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ  ʢʦʣʽʩʥʠʭ ʧʘʨ ʟ ʨʽʟʥʠʤ ʧʨʦʬʽʣʝʤ ʜʣʷ ʣʦʢʦʤʦʪʠʚʽʚ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʩʣʫʞʙʠ.  ʈʘʟʦʤ ʟ ʮʠʤ,  ʮʝ ʥʘʜʘʩʪʴ ʙʘʛʘʪʦ ʥʝʟʨʫʯʥʦʩʪʝʡ ʨʝʤʦʥʪʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʫ ʚ ʧʣʘʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʦʩʥʘʱʝʥʠʤ ʨʝʤʦʥʪʥʦʾ ʙʘʟʠ ʽ 

ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ [ 2, 3, 5 ]. 

ɺ ʧʨʘʢʪʠʮʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʜʘʻʪʴʩʷ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʮʥʝʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʟʥʦʩʫ 

[1].  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʤʝʪʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʻʜʠʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ɼʦ ʮʠʭ ʧʨʦʙʣʝʤ ʜʦʜʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʰʚʠʜʢʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. ɺ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʜʝ ʚʠʢʦʥʫʻʪʴʩʷ 

ʨʝʤʦʥʪʠ ʮʴʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʚʝʜʝʥʥ ̫ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʻ ʘʢʪʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʜʦʩʚʽʜʫ ʢʦʥʪʨʦʣʶ ʢʦʣʽʩʥʠʭ ʧʘʨ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʧʨʠʢʣʘʜʽ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʰʚʠʜʢʽʩʥʠʡ 
ʨʫʭʦʤʠʡ ʩʢʣʘʜ  ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʫ, ʱʦ ʥʘʜʽʡʰʦʚ ʟ ʏʝʭʽʾ, 

ʇʽʚʜʝʥʥʦʾ ʂʦʨʝʾ ʪʘ ʚʽʪʯʠʟʥʷʥʠʡ ʐʈʉ. 

ɺ ʮʠʭ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦ ʽ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ ʟʤʽʥʠ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʙʽʛʫ ʢʦʞʥʦʾ ʟ ʩʝʨʽʡ 

ʐʈʉ. 

ʗʢ ʧʦʢʘʟʫʻ ʙʘʛʘʪʦʨʽʯʥʘ ʧʨʘʢʪʠʢʘ, ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʟʥʦʩ ʛʨʝʙʝʥʶ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʚʝʣʠʯʠʥʫ ʧʨʦʢʘʪʫ, ʜʽʘʤʝʪʨ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ɺʽʜʦʤʦ, ʱʦ ʧʽʩʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʧʨʦʭʦʜʠʪʴ ʽʥʪʝʥʩʠʚʥʘ 

ʧʨʠʨʦʙʢʘ ʧʘʨʠ ʪʝʨʪʷ çʢʦʣʝʩʦ-ʨʝʡʢʘè, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʨʦʩʪʦʤ 

ʰʚʠʜʢʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʢʘʪʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʪʝʤʧ ʨʦʩʪʫ ʧʨʦʢʘʪʫ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, 

ʘʣʝ, ʢʦʣʠ ʧʨʦʙʽʛ ʜʦʩʷʛʘʻ 200 ʪʠʩ. ʢʤ, ʪʝʤʧ ʟʥʦʩʫ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ. ɿʤʽʥʶʶʪʴʩʷ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ( ʩʪʨʫʢʪʫʨʘ, ʰʦʨʩʪʢʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ ) , ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʚʪʦʤʣʝʥʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʨʘʰʫʚʘʥʥʷ ʤʝʪʘʣʫ ʟ 

ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ. 

ʗʢ ʧʦʢʘʟʫʻ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʙʘʛʘʪʴʦʭ ʟʘʢʦʨʜʦʥʥʠʭ ʬʽʨʤ (Siʝmens AG, 

Alstom) ʽʥʪʝʨʚʘʣ ʧʨʦʙʽʛʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʪʦʯʫʚʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 200 ʪʠʩ. ʢʤ ʜʦ 300 ʪʠʩ. ʢʤ. 
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ʎʝ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʛʨʘʥʠʯʥʦ - ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʪʘ ʦʨʽʻʥʪʦʚʥʦʛʦ ʨʝʩʫʨʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ (ʚʠʩʦʪʘ, 

ʪʦʚʱʠʥʘ, ʢʨʫʪʠʟʥʘ ʛʨʝʙʝʥʷ ʽ ʜʽʘʤʝʪʨ ʢʦʣʽʩ) ʚ ʜʝʧʦ ʧʦʯʘʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ çArgusè, ʧʨʦʬʽʣʦʤʝʪʨʘ çCalipri-Wheelè ʽ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʰʘʙʣʦʥʫ ʋʊ-1. 

 ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʢʦʥʪʨʦʣʽ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʜʝʧʦ ʘʪʝʩʪʦʚʘʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʧʦ ʚʠʤʽʨʘʭ ʟʜʽʡʩʥʝʥʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ. ʅʘ ʨʠʩ. 1, 2, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, 

ʜʝ ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʠ ʢʦʣʽʩ ʩʠʩʪʝʤʦʶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ çArgusè, ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʰʘʙʣʦʥʘʤʠ ʋʊ-1 ʧʨʦʬʽʣʦʤʝʪʨʦʤ çCalipri-Wheelè. 

 

 
 

ʈʠʩ.1 ï ɺʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʰʘʙʣʦʥʦʤ ʋʊ-1. 

 

 
 

ʈʠʩ.2 ï ɺʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʦʾ ʧʘʨʠ çCalipri-

Wheelè.  
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ɿʘ ʽʩʪʠʥʥʽ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠʡʤʘʣʠʩʷ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʚʠʷʚʣʝʥʽ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʢʦʣʽʩ ʥʘ ʢʦʣʝʩʦ-ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ, ʪʘʢ ʷʢ ʚʦʥʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʚʠʤʽʨʫ ʧʨʦʬʽʣʶ ʽ ʜʽʘʤʝʪʨʘ ʢʦʣʝʩʘ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ 

ʡʦʛʦ ʢʦʥʪʨʦʣʴʥʠʤ ʨʦʣʠʢʦʤ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ.3 ï ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʬʽʣʶ ʪʘ ʜʽʘʤʝʪʨʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʨʠ ʦʙʢʘʪʮʽ ʥʘ 

ʡʦʛʦ ʢʦʥʪʨʦʣʴʥʠʤ ʨʦʣʠʢʦʤ ʥʘ ʢʦʣʝʩʦ-ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

 

ɼʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ʚʠʱʝʚʢʘʟʘʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ 

ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʴ ʢʦʣʽʩ ʝʣʝʢʪʨʦʧʦʾʟʜʫ, ʧʽʩʣʷ ʷʢʦʛʦ ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʛʽʩʪʦʛʨʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ, ʪʦʚʱʠʥʠ ʽ 

ʢʨʫʪʠʟʥʠ ʛʨʝʙʝʥʷ ʚʩʽʭ ʢʦʣʽʩ. 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ  (çArgusè, çCalipri-

Wheelè, hʘʙʣʦʥ   ʋʊ-1). ʦʙʯʠʩʣʶʚʘʣʘʩʷ ʷʢ ʨʽʟʥʠʮʷ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʽ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩ 

ʥʘ ʢʦʣʝʩʦ-ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

ɸʥʘʣʽʟ ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʠʩʦʪʠ ʛʨʝʙʝʥʷ 

ʥʘʡʙʽʣʴʰʠʡ ʨʦʟʢʠʜ ʧʦʭʠʙʦʢ ʫ ʧʨʦʬʽʣʦʤʝʪʨʘ çCalipri-Wheelè., ʘ ʧʨʠ ʚʠʤʽʨʽ 

ʢʨʫʪʦʩʪʽ ʛʨʝʙʝʥʷ - ʫ ʰʘʙʣʦʥʫ ʋʊ-1. 

ʇʨʠ ʚʠʤʽʨʽ ʢʨʫʪʦʩʪʽ ʛʨʝʙʝʥʷ ʨʦʟʧʦʜʽʣʫ ʧʦʭʠʙʦʢ ʫ ʧʨʦʬʽʣʦʤʝʪʨʘ çCalipri-

Wheelè, ʩʠʩʪʝʤʠ çArgusè ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʰʘʙʣʦʥʫ ʋʊ-1 ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ 

ʭʘʨʘʢʪʝʨ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ 

ʚʠʤʽʨʶʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʚʩʽʭ ʧʝʨʝʚʽʨʝʥʠʭ ʢʦʣʽʩ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʴ ʜʘʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʩʦʪʠ, ʪʦʚʱʠʥʠ ʽ ʢʨʫʪʠʟʥʠ ʛʨʝʙʝʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʦʪʨʠʤʘʥʠʭ ʩʫʤ ʥʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʣʽʩ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.4  
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ʈʠʩ.4- ɼʽʘʛʨʘʤʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʩʦʪʠ,ʪʦʚʱʠʥʠ, ʽ ʢʨʫʪʠʟʥʠ ʛʨʝʙʥʶ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ  ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʝ  : 

1) ɼʽʘʛʨʘʤʘ ʧʦʢʘʟʫʻ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ, ʪʦʚʱʠʥʠ ʽ ʢʨʫʪʠʟʥʠ ʛʨʝʙʝʥʷ ʤʘʶʪʴ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ 

ʩʠʩʪʝʤʠ çArgusè, ʘ ʥʘʡʙʽʣʴʰʽ - ʫ ʰʘʙʣʦʥʫ ʋʊ-1. ʎʽ ʜʘʥʽ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʤʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʬʽʣʶ ʢʦʣʽʩ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʬʽʣʴʥʦʛʦ ʰʘʙʣʦʥʫ ʋʊ-1 ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʝʨʝʜʙʘʯʘʻ ʚʧʣʠʚ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ,  ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʦʥʪʨʦʣʶ. 

2) ʇʨʘʢʪʠʯʥʘ ʨʽʚʥʽʩʪʴ ʚʝʣʠʯʠʥ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩ ʩʠʩʪʝʤʦʶ çArgusè  ʠ ʧʝʨʝʥʦʩʥʠʤ ʧʨʦʬʽʣʦʤʝʪʨʦʤ 

çCalipri-Wheelè ʧʦʷʩʥʶʻʪʴʩʷ ʦʜʥʘʢʦʚʠʤ ʤʝʪʦʜʦʤ ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʢʘʤʝʨʠ ʽ ʣʘʟʝʨʘ, ʱʦ ʩʢʘʥʫʻ ʢʦʥʪʫʨ ʚʠʤʽʨʶʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. 
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ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

 

1. ʂʫʨʘʩʦʚ ɼ.ɸ. ʇʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʙʘʥʜʘʞʝʡ ʢʦʣʝʩʥʳʭ ʧʘʨ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.-ʄ.: ʊʨʘʥʩʧʦʨʪ, 1981.-122ʩ.  
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ʄʆɼɽʈʅɯɿɸʎɯʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʊɽʇʃʆɺʀʄ ʉʊɸʅʆʄ 

ɼʀɿɽʃʗ ʊɽʇʃʆɺʆɿʋ ʏʄɽ3 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʪʝ ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʅ.ɼ. ʏʠʛʠʨʠʢ 

 

ɸʥʦʪʘʮʽʷ. ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʤʘʥʝʚʨʦʚʠʤʠ 

ʪʝʧʣʦʚʦʟʘʤʠ ʥʘ ʟʘʣʽʟʥʠʮʷʭ ʋʢʨʘʾʥʠ, ʥʘʫʢʦʚʮʷʤʠ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʩʝ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʪʘ ʟʘʩʦʙʠ, ʩʠʩʪʝʤʠ ʽ ʧʨʠʩʪʨʦʾ. ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʻ ʫʩʫʥʝʥʥʷ 

ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʠ ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʚʠʤ ʩʪʘʥʦʤ ʜʠʟʝʣʷ 

ʪʝʧʣʦʚʦʟʘ ʏʄɽ3. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʠʭ ʩʠʩʪʝʤ ʟ ʧʽʜʪʨʠʤʢʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʤʘʥʝʚʨʦʚʦʛʦ ʪʝʧʣʦʚʦʟʘ. ʅʘ ʦʩʥʦʚʽ ʯʦʛʦ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʟʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʦʣʦʜʠʣʴʥʠʢ ʪʝʧʣʦʚʦʟʫ, ʚʝʥʪʠʣʷʪʦʨ, ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʡ 

ʨʝʜʫʢʪʦʨ, ʝʢʦʥʦʤʽʷ ʧʘʣʠʚʘ, ʞʘʣʶʟʽʡʥʠʡ ʘʧʘʨʘʪ. 

 

ɺʩʪʫʧ. ʇʘʨʢ ʣʦʢʦʤʦʪʠʚʽʚ ʋʢʨʟʘʣʽʟʥʠʮʽ ʥʘʨʘʭʦʚʫʻ ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ 

ʙʣʠʟʴʢʦ 3560 ʪʝʧʣʦʚʦʟʽʚ, ʟ ʥʠʭ ʙʣʠʟʴʢʦ 1250 ï ʤʘʥʝʚʨʦʚʽ. ʆʩʥʦʚʥʠʡ ʧʘʨʢ 

ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ  ʮʝ ʪʝʧʣʦʚʦʟʠ ʏʄɽ3 ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ. ɿʘʣʽʟʥʠʮʽ 

ʋʢʨʘʾʥʠ ʩʧʦʞʠʚʘʶʪʴ ʙʣʠʟʴʢʦ 10-15% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʩʧʦʞʠʪʦʛʦ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʫ ʢʨʘʾʥʽ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʤʘʥʝʚʨʦʚʠʤʠ ʪʝʧʣʦʚʦʟʘʤʠ (ʙʣʠʟʴʢʦ 50% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʘʪʠ 

ʟʘʣʽʟʥʠʮʝʶ). ʊʦʤʫ ʧʠʪʘʥʥʷ ʝʢʦʥʦʤʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʤʘʥʝʚʨʦʚʠʤʠ 

ʪʝʧʣʦʚʦʟʘʤʠ ʤʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʟʘʣʽʟʥʠʮʴ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʤʘʥʝʚʨʦʚʠʤʠ ʪʝʧʣʦʚʦʟʘʤʠ 

ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʛʘʨʷʯʠʡ ʚʽʜʩʪʽʡ ʪʘ ʧʨʦʛʨʽʚ ʪʝʧʣʦʚʦʟʽʚ. ɼʦ ʧʨʠʢʣʘʜʫ, ʪʘʢʽ ʩʫʧʫʪʥʽ 

ʚʠʪʨʘʪʠ, ʷʢ ʥʘ ʧʨʠʚʽʜ ʚʝʥʪʠʣʷʪʦʨʽʚ ʭʦʣʦʜʠʣʴʥʠʢʘ ʮʠʭ ʪʝʧʣʦʚʦʟʽʚ ʚʠʪʨʘʯʘʻʪʴʩʷ 4-

5% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʟʦʤ [1, 3, 8]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʱʝ ʙʽʣʴʰʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʧʽʜʪʨʠʤʢʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ 

ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʤʝʞʘʭ, ʚ ʯʘʩ ʨʦʙʦʪʠ ʽ ʧʨʦʩʪʦʶ. ʎʝ 
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ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʛʘʨʷʯʠʡ ʚʽʜʩʪʽʡ ʪʘ ʧʨʦʛʨʽʚ ʤʘʥʝʚʨʦʚʠʭ 

ʪʝʧʣʦʚʦʟʽʚ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʦʜʷʥʘ 

ʩʠʩʪʝʤʘ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3 ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 60 ʢɺʪ. 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʻ ʟʘʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ. ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʘ ʏʄʕ3 ʧʦʢʘʟʫʻ, 

ʱʦ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʘʯʥʦ ʨʽʜʰʝ, ʥʽʞ ʫ ʣʽʪʥʽʡ, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʙʣʠʟʴʢʦ +20ʉ 

ʚʝʥʪʠʣʷʪʦʨ ʚʢʣʶʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ (10 ʭʚʠʣʠʥ ʽ ʙʽʣʴʰʝ) ʥʘ 

4-ʽʡ, ʪʘ ʚʠʱʝ, ʧʦʟʠʮʽʷʭ ʢʦʥʪʨʦʣʝʨʘ ʤʘʰʠʥʽʩʪʘ [2]. 

ɺʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʙʣʠʟʴʢʦ 0ʉ ʤʦʞʣʠʚʦ ʧʨʠ ʨʦʙʦʪʽ 

ʜʠʟʝʣʷ ʥʘ 2-ʽʡ ʪʘ 3-ʽʡ ʧʦʟʠʮʽʷʭ ʢʦʥʪʨʦʣʝʨʘ, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -10ʉ ʥʘ 3-ʽʡ ʪʘ 4-ʽʡ 

ʧʦʟʠʮʽʷʭ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʤʘʥʝʚʨʦʚʽ ʪʝʧʣʦʚʦʟʠ ʧʨʘʮʶʶʪʴ ʥʘ ʮʠʭ 

ʧʦʟʠʮʽʷʭ ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʮ, ʪʦ ʥʘʚʽʪʴ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ (25-30)% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ 

ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ, ʱʦ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʷʚʥʦʩʪʽ ʽʩʪʦʪʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʉʭʝʤʘ ʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʪʝʧʣʦʚʦʟʫ ʥʝ ʜʦʟʚʦʣʷʻ 

ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ    -10ʉ ʠ ʥʠʞʯʝ  ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ. ʗʢ ʧʦʢʘʟʫʻ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʝʧʣʦʚʦʟʫ ʫ 

ʟʠʤʦʚʠʡ ʯʘʩ ʧʨʠ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʠ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʥʘ ʚʭʦʜʽ ʚ ʭʦʣʦʜʠʣʴʥʠʢ ʽ ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ ʩʪʘʥʦʚʠʪʴ 15-

17ʉ. ʇʦʜʘʯʘ ʚʦʜʠ ʟ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚ ʜʠʟʝʣʴ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʂʂɼ ʜʠʟʝʣʷ [4]. 

ʈʦʙʦʪʘ ʘʧʘʨʘʪʫ ʞʘʣʶʟʽ ʭʦʣʦʜʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʟʘ ʏʄʕ3 ʪʘʢ ʩʘʤʦ ʻ 

ʤʘʣʦʝʬʝʢʪʠʚʥʦʶ, ʪʦʤʫ ʱʦ ʚʽʜʢʨʠʪʪʷ ʧʦ ʯʝʨʟʽ ʙʽʯʥʠʭ ʽ ʚʝʨʭʥʽʭ ʞʘʣʶʟʽ ʥʝ ʜʘʻ 

ʦʯʽʢʫʚʘʥʦʛʦ ʝʬʝʢʪʫ, ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ  ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʟʘ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ. 

ʊʘʢʦʞ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʥʝ ʧʝʨʝʜʙʘʯʘʻ 

ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʘ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʥʘʩʪʫʧʥʦʤʫ, ʧʨʦʛʨʽʚʫ ʜʠʟʝʣʷ [4]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʜʽʣʝʥʦ ʨʦʟʨʦʙʢʫ ʩʧʦʩʦʙʫ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʤʘʥʝʚʨʦʚʠʤʠ ʪʝʧʣʦʚʦʟʘʤʠ ʩʝʨʽʾ ʏʄɽ3 ʚʩʽʭ ʽʥʜʝʢʩʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ, ʘ ʩʘʤʝ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʧʽʜ ʯʘʩ 

ʡʦʛʦ ʨʦʙʦʪʠ. 
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ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʰʝʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ: 

 ʚʠʜʽʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʫ ʏʄɽ3; 

 ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʩʫʤʘʨʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʽʚ ʏʄɽ3 ʥʘ ʜʽʣʷʥʮʽ ʦʙʝʨʪʫ; 

 ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʧʨʦʛʨʽʚʫ ʪʘ ʧʽʜʽʛʨʽʚʫ ʪʝʧʣʦʚʦʟʽʚ, ʾʭ ʧʦʟʠʪʠʚʥʠʭ ʪʘ 

ʥʝʛʘʪʠʚʥʠʭ ʩʪʦʨʽʥ ʚʠʷʚʣʝʥʠʭ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

 ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʤʘʥʝʚʨʦʚʠʤʠ ʪʝʧʣʦʚʦʟʘʤʠ ʩʝʨʽʾ ʏʄɽ3 ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʽʥʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʘ ʚ ʭʦʣʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʪʝʧʣʦʚʦʟʘ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟʫʶʯʠ ʚʠʷʚʣʝʥʽ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨ 

ʪʝʧʣʦʚʦʟʘ ʏʄʕ3: 

 ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʫʨʫ ʟ 

ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

 ʟʤʽʥʘ ʩʭʝʤʠ ʨʦʙʦʪʠ ʧʨʠʚʦʜʫ ʞʘʣʶʟʽʡʥʦʛʦ ʘʧʘʨʘʪʫ; 

 ʧʨʠʚʝʜʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ; 

 ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʘ ʚ ʭʦʣʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʧʽʩʣʷ ʟʫʧʠʥʢʠ 

ʜʠʟʝʣʷ; 

 ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʨʦʛʨʽʚʫ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

ʷʢʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʧʣʦʚʦʟʽ ʘʙʦ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʟʘʣʽʟʥʠʮʴ ʪʝʭʥʽʯʥʠʭ ʥʦʚʦʚʚʝʜʝʥʴ 

ʘʙʦ ʾʭʥʽʭ ʦʙ'ʻʜʥʘʥʴ ʫ ʢʦʞʥʦʤʫ ʽʟ ʮʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʘʻ ʥʘ 

ʟʤʽʥʫ ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʪʘʙʣʠʮʽ 1 ʧʦʢʘʟʘʥʦ, ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʮʽʣʦʤʫ. 

ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʘ 

ʏʄʕ3 

ʊʝʭʥʽʯʥʽ 

ʨʽʰʝʥʥ ̫

ʈʝʛʫʣʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʝʥʪʠʣʷʪʦʨʘ 

ʈʦʙʦʪʘ 

ʞʘʣʶʟʽʡʥʦʛʦ 

ʘʧʘʨʘʪʫ 

ʆʧʪʠʤʽʟʘʮʽʷ 

ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ 

ʉʠʩʪʝʤʘ 

ʟʙʝʨʝʞʝʥʥʷ 

ʪʝʧʣʘ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ 
- - + - 
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ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʨʦʛʨʽʚʫ 

ʪʝʧʣʦʚʦʟʘ 

(ɸʉɽʇʊ) 

ʊʝʧʣʦʚʽ 

ʘʢʫʤʫʣʷʪʦʨʠ 
- - - + 

ʉʠʩʪʝʤʘ 

ʧʨʠʤʫʩʦʚʦʛʦ 

ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ 

- - + + 

 

ɿʚʽʩʥʦ, ʱʦ ʟʤʽʥʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʚ ʮʽʣʦʤʫ. ʊʦʤʫ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʘʚʝʜʝʥʽ ʩʫʤʘʨʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ  , ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʜʽʣʷʥʮʽ ʦʙʝʨʪʫ ʪʝʧʣʦʚʦʟʘ ʟʽ 

ʟʤʽʥʝʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʩʠʩʪʝʤʠ, ʽ ʚʠʪʨʘʪʠ  , ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʪʝʧʣʦʚʦʟʘ ʜʘʥʦʛʦ ʪʠʧʫ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʢʦʥʩʪʨʫʢʮʽʾ [2] 

 

,                                                       (1) 

 

ʜʝ  ï ʥʦʨʤʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. 

 

ʈʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ [2] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  = 308 ʂ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʩʥʫʶʯʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʧʨʠʚʽʜ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 23%. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʜʦʧʦʤʽʞʥʽ ʧʦʪʨʝʙʠ ʪʝʧʣʦʚʦʟʘ ʚ 1,12 ʨʘʟʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 1,3%. 

ɸʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʽʜʽʛʨʽʚʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʧʨʠ ʪʨʠʚʘʣʠʭ ʩʪʦʷʥʢʘʭ ʪʝʧʣʦʚʦʟʘ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʜʠʟʝʣʷ ʚ ʜʝʧʦ, ʘ 

ʪʘʢʦʞ, ʢʦʣʠ ʚʽʜʩʫʪʥʷ ʨʦʙʦʪʘ ʥʘ ʩʪʘʥʮʽʾ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʷ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ - 40Áʉ ʜʦ 0Áʉ ʪʘ ʽʥʜʠʢʘʮʽʶ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʧʽʜʽʛʨʽʚʫ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ ʪʘ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ + 40 - 

+60Áʉ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ: ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʘ; ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ ʜʠʟʝʣʷ; 

ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ [6]. 
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ʋʩʪʘʪʢʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʜʠʟʝʣʴʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʪʝʧʣʦʚʦʟʘ 

ʏʄɽɿ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʨʽʜʠʥʥʠʭ ʥʘʛʨʽʚʘʯʽʚ Thermo 350 ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʽʤʝʮʴʢʦʾ ʬʽʨʤʠ Webasto; ʫ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʦʩʥʦʚʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ 

ʢʦʥʪʫʨʽʚ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʧʨʦʛʨʽʚ ʪʝʧʣʦʚʦʟʽʚ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ʇʨʠ ʨʦʙʦʪʽ 

ʜʠʟʝʣʷ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʩʝʨʝʜʥʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ 1 ʛʦʜʠʥʫ ʨʦʙʦʪʠ ʜʦʨʽʚʥʶʻ 

11 ʣ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʽʛʨʽʚʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ 

 2,1 ʣ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʥʦʤʽʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʩʪʘʥʦʚʠʪʴ 8,9 ʣ, ʘʙʦ 80,9% ʥʘ 1 

ʛʦʜʠʥʫ ʧʨʦʛʨʽʚʫ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ. 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʽʚʫ ʪʝʧʣʦʚʦʟʘ (ʉʇʊ) çɻʦʣʴʬʩʪʨʠʤè ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʠʭ ʟʫʧʠʥʦʢ (ʙʽʣʴʰʝ 20 ʭʚ.), ʢʦʣʠ ʨʦʙʦʪʘ 

ʜʠʟʝʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʭʦʣʦʩʪʦʤʫ ʨʝʞʠʤʽ [9]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʉʇʊ çɻʦʣʴʬʩʪʨʠʤè ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʠ ʧʘʣʠʚʦ ʪʘ 

ʦʣʠʚʫ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʝʢʦʥʦʤʠʪʠ ʜʦ 25% ʚʽʜ ʚʘʨʪʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ ʪʝʧʣʦʚʦʟʘ , ʟʥʠʞʫʻ ʪʨʫʜʦʚʠʪʨʘʪʠ ʽ ʟʚʽʣʴʥʷʻ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ 

ʟʘʣʫʯʘʻʪʴʩʷ ʜʣʷ ʧʨʦʛʨʽʚʫ ʪʝʧʣʦʚʦʟʘ.  

ʆʢʨʽʤ ʚʠʱʝ ʟʛʘʜʘʥʠʭ, ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʧʨʦʧʦʥʫʶʪʴʩʷ ʪʘʢʦʞ ʽ 

ʽʥʰʽ ʩʠʩʪʝʤʠ ʧʨʦʛʨʽʚʫ, ʷʢ ʙʦʨʪʦʚʽ, ʪʘʢ ʽ ʩʪʘʮʽʦʥʘʨʥʽ (ʥʘʧʨʠʢʣʘʜ ʩʠʩʪʝʤʘ ñɹʨʠʟò). 

ʆʜʥʘʢ, ʱʦ ʉʇʊ çɻʦʣʴʬʩʪʨʠʤè , ʱʦ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʽʜʽʛʨʽʚʫ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ʦʩʥʦʚʽ ʨʽʜʠʥʥʠʭ ʥʘʛʨʽʚʘʯʽʚ  ʚʠʨʦʙʥʠʮʪʚʘ ʥʽʤʝʮʴʢʦʾ 

ʬʽʨʤʠ Webasto ʪʘ ʽʥ., ʚʩʽ ʚʦʥʠ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. ʊʦʤʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʘʭʦʜʠ ʟʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚʘʨʪʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʩʠʣʘʤʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ [5, 7]. 

ʈʦʟʛʣʷʥʝʤʦ ʚʘʨʽʘʥʪ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʥʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʚ ʷʢʦʩʪʽ ʜʦʧʦʚʥʝʥʥʷ  ʩʠʩʪʝʤʫ ʟʙʝʨʝʞʝʥʥʷ 

ʪʝʧʣʘ ʚ ʭʦʣʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʪʝʧʣʦʚʦʟʘ. ʆʙʠʜʚʽ ʮʽ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ 

ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʩʠʩʪʝʤʠ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ 

ʧʦʣʷʛʘʻ ʚ ʟʤʽʥʽ ʥʘʧʦʚʥʝʥʥʷ ʛʽʜʨʦʤʫʬʪʠ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠʚʦʜʫ 

ʚʝʥʪʠʣʷʪʦʨʘ. 

ʇʦʣʦʞʝʥʥʷ ʟʦʣʦʪʥʠʢʘ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʨʝʣʝ ʪʠʩʢʫ, 

ʱʦ ʨʝʛʫʣʶʻ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʦʨʰʝʥʴ ʟʦʣʦʪʥʠʢʘ. ʋ ʪʘʢʠʡ 

ʩʧʦʩʽʙ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʟʦʣʦʪʥʠʢʘ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʢʽʣʴʢʽʩʪʴ ʤʘʩʣʘ, 

ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʛʽʜʨʦʤʫʬʪʫ ʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ. ʇʨʠ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʜʘʯʽ ʤʘʩʣʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʦʶ, 

ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʙʫʜʝ ʥʝʚʝʣʠʢʠʤ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʠʟʝʣʷ ʥʘ ʧʨʠʚʽʜ. 
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ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ ʧʨʠʚʽʜ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʚʽʜʢʨʠʪʪʷ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʞʘʣʶʟʽ ʪʘ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʟʘʯʠʭʣʝʥʥʷ ʙʦʢʦʚʠʭ ʞʘʣʶʟʽ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ʅʘʪʦʤʽʩʪʴ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʤʦʥʪʫʚʘʪʠ ʟʥʽʤʥʽ ʱʠʪʠ ʤʽʞ ʞʘʣʶʟʷʤʠ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʩʝʢʮʽʷʤʠ ʨʘʜʽʘʪʦʨʘ. 

ɿʤʽʥʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʫ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʚʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ ʟʦʣʦʪʥʠʢʦʚʽʡ ʢʦʨʦʙʮʽ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʨʝʜʫʢʪʦʨʫ. ʇʦʣʦʞʝʥʥʷ ʟʦʣʦʪʥʠʢʘ ʤʦʞʣʠʚʦ ʨʝʛʫʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʨʝʣʝ 

ʪʠʩʢʫ, ʷʢʝ ʨʝʛʫʣʶʻ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʧʨʦʩʪʽʨ ʥʘʜ ʧʦʨʰʥʝʤ 

ʟʦʣʦʪʥʠʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʟʦʣʦʪʥʠʢʘ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʢʽʣʴʢʽʩʪʴ ʤʘʩʣʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʛʽʜʨʦʤʫʬʪʠ ʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ ʚʝʣʠʢʦʛʦ 

ʢʦʥʪʫʨʫ. ʇʨʠ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʜʘʥʦʛʦ ʚ ʛʽʜʨʦʤʫʬʪʫ ʤʘʩʣʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʝʥʪʠʣʷʪʦʨʘ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʦʶ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʙʫʜʝ ʡ ʥʝʚʝʣʠʢʠʤ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ. 

ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʚʝʥʪʠʣʷʪʦʨʘ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʣʘʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ. ʎʝ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ʜʠʟʝʣʷ ʪʘ ʟʙʝʨʝʛʪʠ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ ʡʦʛʦ ʽʥʜʠʢʘʪʦʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʘ ʪʘʢʘ ʩʠʩʪʝʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʙʣʠʟʴʢʦ +5Áʉ ʪʘ ʥʠʞʯʝ.  

ʉʠʩʪʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʘ ʚ ʭʦʣʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʪʝʧʣʦʚʦʟʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʞʘʣʶʟʽ ʚʝʣʠʢʦʛʦ ʢʦʥʪʫʨʫ ʡ ʩʝʢʮʽʷʤʠ ʭʦʣʦʜʠʣʴʥʠʢʘ ʟʥʽʤʥʽ ʱʠʪʠ, 

ʧʨʠʯʦʤʫ ʥʠʞʥʽʡ ʱʠʪ ʥʝʨʫʭʦʤʠʡ, ʘ ʚʝʨʭʥʽʡ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʘʞʝʣʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʨʝʣʝ ʧʝʨʝʤʽʱʝʥʥʷ. ʊʝʨʤʦʨʝʣʝ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʤʽʱʘʪʠ ʰʪʦʢ 

ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 100 ʤʤ, ʘ ʟʘʚʜʷʢʠ ʚʘʞʽʣʴʥʽʡ ʧʝʨʝʜʘʯʽ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʤʽʱʘʪʠ ʚʝʨʭʥʽʡ ʱʠʪ ʫ ʤʝʞʘʭ 500 ʤʤ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

ʥʠʞʯʝ 0 ʉ ʽ ʧʨʠ ʨʦʙʦʪʽ ʜʠʟʝʣʷ ʥʘ ʧʦʟʠʮʽʷʭ ʥʝ ʚʠʱʝ ʪʨʝʪʴʦʾ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʫ ʏʄɽ3 ʜʦʟʚʦʣʠʚ 

ʚʠʷʚʠʪʠ ʥʝʜʦʣʽʢʠ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʭʦʣʦʜʠʣʴʥʠʢʦʤ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ 

ʥʝʜʦʣʽʢʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ 

ʧʘʨʘʣʝʣʴʥʦ, ʟʤʝʥʰʫʶʪʴ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʭʦʜʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʢʦʤʧʣʝʢʩʽ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʥʘ ʙʘʟʽ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʯʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʠʟʴʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʙʽʣʴʰʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʥʘ ʚʠʭʦʜʽ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ɿɸʉʊʆʉʋɺɸʅʅʗʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ 

ʃʆʂʆʄʆʊʀɺʅʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ɯ ʂʆʅʊʈʆʃʖ ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ. ʄ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʘʭ 

ʫʪʨʠʤʘʥʥʷ, ʢʝʨʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʩʴʦʛʦʜʝʥʥʷ ʻ 

ʦʜʥʠʤ ʽʟ ʧʨʠʦʨʽʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʇʨʦʜʫʢʮʽʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʣʷʛʘʻ 

ʥʝʚʧʠʥʥʦʤʫ ʢʦʥʪʨʦʣʶ ʪʘ ʦʙʣʽʢʫ, ʘ ʟʙʝʨʽʛʘʥʥʷ ʾʾ ʙʝʟ ʟʘʡʚʦʛʦ ʧʘʧʝʨʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʠʪʠ ʣʶʜʩʴʢʫ ʧʨʘʮʶ. ʂʦʥʪʨʦʣʴ ʽ 

ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʽ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʷʢ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʪʘʢ ʽ ʥʘʷʚʥʦʩʪʽ ʤʘʻ ʧʽʜ ʩʦʙʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ,  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʘ ʩʠʩʪʝʤʘ. 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ, ʥʘʩʘʤʧʝʨʝʜ, 

ʥʘʷʚʥʽʩʪʴ ʫʥʽʢʘʣʴʥʦʾ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʙʦʪʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ, ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦ 

ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʙʦʪʫ ʪʨʘʥʩʧʦʨʪʫ ʚ ʮʽʣʦʤʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.   
ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʟʘʣʽʟʥʠʯʥʠʭ ʪʘ 

ʛʘʣʫʟʝʚʠʭ ʟʘʜʘʯ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʟʘʜʘʯ ʷʢ ʜʝʧʦʚʩʴʢʦʛʦ ʨʽʚʥʷ, ʪʘʢ ʽ 

ʟʘʣʽʟʥʠʮʽ ʚ ʮʽʣʦʤʫ [1]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʻ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʝʨʝʜʚʽʩʥʠʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ [2]. 

ʎʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʢʝʨʫʚʘʪʠ ʪʘ ʢʦʨʝʢʪʫʚʘʪʠ ʨʦʙʦʪʫ ʷʢ ʦʢʨʝʤʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʜʽʣʷʥʦʢ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʮʽʣʦʤʫ [4]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʥʪʨʦʣʶʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 
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ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ ʪʘ ʩʢʣʘʜʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ  

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ; 

- ʧʨʦʚʝʩʪʠ ʧʣʘʥʫʚʘʥʥʷ ʝʪʘʧʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʚ ʜʝʧʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʘ 

ʫʪʨʠʤʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʦʙʦʪʫ ʩʽʪʴʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ ʘʢʮʝʥʪʫʘʮʽʻʶ ʫʚʘʛʠ ʥʘ ʦʢʨʝʤʽ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʣʝʢʩʫ 

ʪʘ ʘʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʟʙʝʨʝʞʝʥʥʷ, ʩʠʩʪʝʤ ʟʚôʷʟʢʫ, 

ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʆʜʥʠʤ ʽʟ 

ʝʣʝʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʘʷʚʥʽʩʪʴ, ʟʙʝʨʽʛʘʥʥʷ ʚ 

ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ, ʩʚʦʻʯʘʩʥʘ ʚʠʜʘʯʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʟʘʧʘʩʫ ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʟʘʧʯʘʩʪʠʥ. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʩʢʣʘʜʽʚ ʪʘ ʢʦʤʦʨ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʧʘʧʝʨʦʚʦʾ 

ʨʦʙʦʪʠ ʽ ʨʫʯʥʦʾ ʧʨʘʮʽ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʘʦʱʘʜʞʫʚʘʪʠ ʯʘʩ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʫʯʥʦʾ ʧʨʘʮʽ 

ʚʠʤʘʛʘʻ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʝʣʝʢʪʨʦʥʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʨʝʻʩʪʨʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ 

(ɸʈʄ) ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ (ʄʊʇ), ʜʠʩʧʝʪʯʝʨʘ (ʊʏɼ), ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʢʝʨʫʚʘʥʥʷ. ɿ ʤʝʪʦʶ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʄʊʇ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʠʨʽʰʝʥʥʽ ʜʦʧʦʤʽʞʥʽ ʧʠʪʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ ʛʘʨʤʦʥʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʨʭʽʚʫ ʽʥʬʦʨʤʘʮʽʾ (ʎɸ ʄʊʇ), ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʧʦʜʩʠʩʪʝʤʽ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

2. ɺʝʜʝʥʥʷ (ʢʦʨʝʛʫʚʘʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ) ʎɸ ʄʊʇ ʥʘ ʧʽʜʩʪʘʚʽ 

ʱʦʜʝʥʥʦʛʦ ʦʙʣʽʢʫ ʧʨʠʭʽʜʥʦ-ʚʠʪʨʘʪʥʠʭ ʦʧʝʨʘʮʽʡ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʟʘʜʘʯ ɸʈʄ ʄʊʇ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʘʪʘʣʦʛʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʩʠʨʦʚʠʥʽ ʪʘ 

ʤʘʪʝʨʽʘʣʘʭ ʥʘ ʤʘʡʙʫʪʥʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʂʘʪʘʣʦʛ ʧʦʚʠʥʝʥ ʜʦʜʝʨʞʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ 

ʜʘʥʽ ʧʨʦ ʬʘʢʪʠʯʥʽ ʧʦʪʨʝʙʠ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ [3]. 

ʋ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʢʩʽʚ ɸʈʄ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚ ʷʢʫ ʇɽʆʄ ʦʙôʻʜʥʘʥʥʽ 

ʣʦʢʘʣʴʥʦʶ ʤʝʨʝʞʝʶ, ʧʨʠʥʮʠʧʦʚʦ ʧʦ ʽʥʰʦʤʫ ʦʨʛʘʥʽʟʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʧʦʪʦʢʠ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʘʙʦ ʧʨʦʮʝʩʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʬʘʢʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʥʘ ʩʢʣʘʜʽ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ɸʈʄ ʟʘʚʽʜʫʶʯʦʛʦ 

ʩʢʣʘʜʫ (ʣʘʥʢʘ ʥʠʟʦʚʦʛʦ ʨʽʚʥʷ). ʇʦʪʽʤ ʚʦʥʘ ʘʚʪʦʤʘʪʠʯʥʦ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʛʣʘʤʝʥʪʫ) ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʊʘʢ, ʜʘʥʽ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʥʘ ʩʢʣʘʜ, ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʨʠʪʤʽ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʄʊʇ ʤʦʞʥʘ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʚ ʯʦʪʠʨʠ ʝʪʘʧʠ; 

1) ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ɸʈʄ ʟ ʦʙʤʝʞʝʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʪʘ ʦʩʦʙʠʩʪʠʤ 

ʢʦʥʪʨʦʣʝʤ; 

2) ʦʙôʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʣʦʢʘʣʴʥʠʭ ɸʈʄ ʚ ʦʢʨʝʤʫ ʤʝʨʝʞʫ, ʦʙʤʝʞʝʥʫ 

ʦʜʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʫ ʦʜʥʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ɸʈʄ; 

3) ʧʝʨʝʭʽʜ ʜʦ ʙʝʟ ʧʘʧʝʨʦʚʦʾ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʣʶʯʘʤʠ ʪʘ ʧʽʜʧʠʩʘʤʠ; 

4) ʩʪʚʦʨʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ ʟ ʬʫʥʢʮʽʷʤʠ 

ʘʥʘʣʽʟʫ, ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʟʫʧʠʥʢʠ ʧʨʦʮʝʩʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ (ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʪʘ ʧʨʠ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ). 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʈʄ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦʛʦ ʘʙʦ ʩʠʩʪʝʤʥʦʛʦ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʙʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʦ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 

ʪʘʢʦʞ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʯʘʩʪʠʥʘ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʢʣʘʜʠ ʚ ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ï ʮʝ ʙʫʜʦʚʠ, ʩʧʦʨʫʜʞʝʥʥʷ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʠʡʦʤʫ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʮʽʥʥʦʩʪʝʡ ʜʣʷ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. 

ʆʙʩʷʛ ʨʦʙʽʪ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʢʣʘʜʘʭ, ʧʨʠʙʣʠʟʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʦʜʠʥ-ʦʜʥʦʤʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫ ʨʽʟʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʩʢʣʘʜʠ ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʭʦʞʽ ʬʫʥʮʽʾ: 

- ʪʠʤʯʘʩʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʩʭʦʨʦʥʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʘʧʘʩʽʚ; 

- ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʩʝʨʚʽʩʫ ʚ ʩʠʩʪʝʤʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɹʫʜʴ-ʷʢʠʡ ʩʢʣʘʜ ʦʙʨʦʙʣʷʻ, ʤʝʥʰʦʶ ʤʽʨʦʶ, ʪʨʠ ʚʠʜʠ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʧʦʪʦʢʽʚ: ʚʭʽʜʥʠʡ, ʚʠʭʽʜʥʠʡ ʪʘ ʚʥʫʪʨʽʰʥʽʡ. 

ʅʘʷʚʥʽʩʪʴ ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫ, ʧʝʨʝʚʽʨʢʠ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʠʙʫʣʦʛʦ ʚʘʥʪʘʞʫ. ɺʠʭʽʜʥʠʡ ʧʦʪʽʢ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ, ʚʥʫʪʨʽʰʥʽʡ ï ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʫʩʝʨʝʜʝʥʽ ʩʢʣʘʜʫ. ʋ ʨʝʤʦʥʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʩʪʦʾ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʪʘʣʝʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʘ ʦʙ`ʻʢʪʘʭ ʨʝʤʦʥʪʫ. 

ɺʠʢʦʥʫʶʯʠ ʦʛʣʷʜ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʦʛʣʷʥʫʪʠ ʩʠʩʪʝʤʫ çʉɯʈɯʋʉè. ɺ ʩʠʩʪʝʤʫ ʚʢʣʶʯʝʥʦ ʥʘʡ 

ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ, ʪʝʭʥʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʚ ʛʘʣʫʟʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʪʝʣʝʤʘʪʠʢʠ.  

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʽʚ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʧʝʨʽʚ, ʟʙʝʨʝʞʝʥʥʷ 

ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʢʣʶʯʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ. 

ʋʟʛʦʜʞʝʥʥʷ ʥʘ ʧʨʠʜʙʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʧʠʩʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʥʝ 

ʚʠʤʘʛʘʻ ʧʘʧʝʨʦʚʦʛʦ ʦʙʽʛʫ ʪʘ ʦʯʽʢʫʚʘʥʥʷ ʢʦʞʥʦʾ ʚʽʟʠ. 

ʉʠʩʪʝʤʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ, ʘʚʪʦʢʦʥʪʝʡʥʝʨʽʚ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʟʘʣʽʟʥʠʮʽ ʘʙʦ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʦʪʨʠʤʫʚʘʯʘ, ʩʧʦʞʠʚʘʯʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ 
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ʯʘʩʫ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʥʝʦʙʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɺʦʥʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʟʘʷʚʢʫ, ʟʘ 

ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʩʣʫʞʙʦʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʥʘ ʢʦʥʢʨʝʪʥʫ 

ʧʦʟʠʮʽʶ ʦʯʽʢʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʠ ʚʠʨʦʙʽʚ, ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʘʭʦʚʦʛʦ ʟʘʧʘʩʫ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʢʣʘʜʫ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʧʦ.  

ʎʷ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɺʦʥʘ ʥʝ ʤʘʻ ʦʙʤʝʞʝʥʴ ʫ ʩʬʝʨʘʭ ʚʪʽʣʝʥʥʷ ʡ ʫʩʧʽʰʥʦ ʬʫʥʢʮʽʦʥʫʻ ʥʘ 

ʩʢʣʘʜʘʭ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʆʩʥʦʚʫ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʜʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ 

ʦʙʨʦʙʢʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʽʰʝʥʥʷ ʧʦ ʧʣʘʥʫʚʘʥʥʶ, ʫʧʨʘʚʣʽʥʥʶ, ʬʦʨʤʫʚʘʥʥʶ ʪʘ 

ʨʦʟʧʦʜʽʣʫ ʟʘʚʜʘʥʴ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʟʘʻʤʦʜʽʶʯʠʤ ʧʽʜʩʠʩʪʝʤʘʤ. ʆʜʥʦʯʘʩʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʟʘʚʜʘʥʴ. ʇʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥʦʤ ʘʥʘʣʽʟʽ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʪʘ ʥʘʩʪʫʧʥʦʤʫ 

ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

ɺʘʞʣʠʚʘ ʷʢʽʩʪʴ ʩʠʩʪʝʤʠ ñSIRIUSò ï ʮʝ ʾʾ ʘʜʘʧʪʘʮʽʷ ʜʦ ʚʠʤʦʛ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʘʤʦʚʥʠʢʘ ʘʙʦ ʩʧʦʞʠʚʘʯʘ, ʩʧʝʮʠʬʽʢʠ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʚʠʤʦʛ, ʣʦʛʽʩʪʠʢʠ. 

ñSIRIUSò ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʬʽʯʥʠʡ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ (GUI), 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ñWindowsò-ʽʥʪʝʨʬʝʡʩʽ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʥʝʜʦʩʚʽʜʯʝʥʠʤ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ ʚʠʟʥʘʥʦ ʥʘʡʙʽʣʴʰ ʥʘʦʯʥʠʤ ʪʘ 

ʟʨʫʯʥʠʤ. 

ʉʪʦʩʦʚʥʦ ʜʦ ʩʢʣʘʜʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʟʘʜʘʯʫ ʩʠʩʪʝʤʠ ʚʭʦʜʠʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʚʩʽʤ ʩʢʣʘʜʩʴʢʠʤ ʧʨʦʮʝʩʦʤ ï ʚʽʜ ʦʯʽʢʫʚʘʥʥʷ ʧʨʠʡʤʘʥʥʷ ʟʘʧʯʘʩʪʠʥ/ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʾʭ ʜʦʩʪʘʚʢʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʄʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʡʙʫʪʥʻ ʥʘʜʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʩʠʩʪʝʤʘ 

ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʙʠʨʘʻ ʤʘʨʰʨʫʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ 

ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʧʦʪʨʘʧʣʷʻ ʚ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʟ ʛʦʣʦʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ (ʅʍ) ʘʙʦ ʚʚʦʜʠʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ 

ʧʨʘʮʽʚʥʠʢʦʤ ʩʢʣʘʜʫ. ʇʽʩʣʷ ʧʨʠʙʫʪʪʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʪʨʠʤʘʥʥʷ, ʜʦʚʽʜʢʠ ʟ 

ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʥʘʢʣʘʜʥʦʾ (ʊʊʅ) ʘʙʦ ʽʥʰʦʛʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʴʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʟʘʥʦʩʷʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ. ʂʦʣʠ ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʟʘʧʯʘʩʪʠʥʠ, ʱʦ ʥʘʜʽʡʰʣʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʨʝʣʽʢʫ ʦʯʽʢʫʚʘʥʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʚʽʨʷʻ 

ʜʘʥʽ ʟ ʊʊʅ ʡ ʫ ʚʠʧʘʜʢʫ ʨʦʟʙʽʞʥʦʩʪʽ ʽʥʬʦʨʤʫʻ ʢʝʨʽʚʥʠʢʘ ʩʢʣʘʜʫ ʯʠ ʢʦʤʦʨʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ (ʧʨʠʡʦʤ/ʚʠʜʘʯʘ) 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʫʻ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʩʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʘʮʽʚʥʠʢʦʤ ʩʢʣʘʜʫ ʚʠʨʦʙʽʚ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, 

ʟʛʽʜʥʦ ʜʦ ʧʦʪʨʝʙʠ ʪʘ ʟʘʷʚʢʠ ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʜʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʜʣʷ ʽʥʰʠʭ ʧʦʪʨʝʙ (ʫʪʨʠʤʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʪʝʨʠʪʦʨʽʾ, ʩʧʝʮʽʘʣʴʥʠʡ ʦʜʷʛ, ʪʦʱʦ) 

ʪʘʢʦʞ ʬʦʨʤʫʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʽ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʧʦ ʨʦʟʪʘʰʫʚʘʥʥʶ, ʩʪʨʦʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʘ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʪʘʢʦʞ ʧʦʣʝʛʰʫʻ ʟʙʽʨ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʪʝʨʠʪʦʨʽʾ. 

ʅʘ ʩʢʣʘʜʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʩʠʩʪʝʤʘ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʪʦʚʘʨʫ. ɺ 
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ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʢʘʥʫʚʘʥʥʷʤ ʢʦʜʽʚ ʟ 

ʝʪʠʢʝʪʦʢ, ʰʠʣʴʜʽʚ, ʰʪʨʠʭ-ʢʦʜʽʚ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ ʤʽʩʮʴ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʡʰʦʚʰʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʽʜʯʘʩ ʚʠʜʘʯʽ ʤʘʪʝʨʽʘʣʠ ʯʠ 

ʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʠʩʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʧʘʨʘʤʝʪʨʠ 

ʥʘʷʚʥʦʩʪʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʨʦʙʫ. ʎʝ ʟʤʝʥʰʫʻ ʨʦʟʫʤʦʚʝ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʟʘʷʚʦʢ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɺʩʽ ʥʘʜʭʦʜʞʝʥʥʷ ʧʨʦʭʦʜʷʪʴ ʚʭʽʜʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʪʘ ʚʘʛʦʚʠʡ ʢʦʥʪʨʦʣʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʨʝʟʽʚ, ʨʦʙʦʪʘ ʷʢʠʭ ʢʦʦʨʜʠʥʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ. 

ʇʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʥʘ ʤʽʩʮʝ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʥʘʷʚʥʦʩʪʽ ʧʨʠʡʤʘʣʴʥʠʢʦʤ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʬʽʢʩʫʻ ʧʨʠʩʫʪʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʥʘʧʨʘʚʣʷʻ ʢʦʤʘʥʜʫ ʟ ʧʨʦʧʦʥʦʚʘʥʠʤ 

ʧʝʨʝʨʘʭʫʥʢʦʤ ʩʧʽʚʨʦʙʽʪʥʠʢʫ ʩʢʣʘʜʫ. ʂʦʣʠ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʥʘʜʭʦʜʞʝʥʴ 

ʧʝʨʝʣʽʢʦʚʘʥʦ, ʜʘʥʽ ʚʚʦʜʷʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʤʘʥʫʘʣʴʥʦ. ʋ ʚʠʧʘʜʢʫ ʥʝʩʧʽʚʧʘʜʽʥʥʷ 

ʜʘʥʠʭ ʊʊʅ ʟ ʮʠʤʠ ʜʘʥʠʤʠ, ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʣʷʻ ʧʨʘʮʽʚʥʠʢʫ ʩʢʣʘʜʫ ʧʨʦ 

ʥʝʟʙʽʞʥʽʩʪʴ. ʂʦʣʠ ʜʘʥʽ ʥʦʚʦʛʦ ʧʝʨʝʣʽʢʫ ʟʥʦʚ ʨʦʟʽʡʜʫʪʴʩʷ ʟ ʜʘʥʠʤʠ ʊʊʅ, ʪʦ 

ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʫʻ ʧʨʦ ʚʠʷʚʣʝʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʥʘʯʘʣʴʥʠʢʘ ʩʢʣʘʜʫ ʪʘ ʢʝʨʽʚʥʠʡ 

ʚʽʜʧʦʚʽʜʥʠʡ ʦʨʛʘʥ ʽ ʧʨʦʧʦʥʫʻ ʟʫʧʠʥʠʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥ ʨʦʟʙʽʞʥʦʩʪʽ. 

ʗʢʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʪʘ ʬʽʢʩʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ 

(ʤʠʶʯʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʨʦʟʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʜʝʬʝʢʪʦʩʢʦʧʽʾ ʪʦʱʦ), ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʨʦʰʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʠʭ ʪʘ ʥʝ ʧʦʯʠʥʘʻ ʬʦʨʤʫʚʘʥʥʷ 

ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʘʥʜ ʜʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʨʪʠʬʽʢʘʪʽʚ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ ʚʽʜʚʘʥʪʘʞʠʪʠ ʱʦʡʥʦ ʦʪʨʠʤʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʯʠ ʨʝʤʦʥʪʥʽ ʟʘʩʦʙʠ, ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʢʦʤʘʥʜʠ ʥʘ ʚʽʜʚʘʥʪʘʞʝʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʟʦʥʠ ʧʨʠʡʤʘʥʥʷ, ʦʙʤʠʥʘʶʯʠ ʟʦʥʫ ʟʙʝʨʽʛʘʥʥʷ. ʗʢʱʦ ʪʝʨʤʽʥ 

ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʭʦʜʠʪʴ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ 

ʩʠʩʪʝʤʘ ʟʘʟʜʘʣʝʛʽʜʴ (ʟʘ ʫʤʦʚʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʥʫʘʣʴʥʦ ʧʦʧʝʨʝʜʥʽʭ ʩʪʨʦʢʽʚ) 

ʧʦʧʝʨʝʜʞʘʻ ʧʨʘʮʽʚʥʠʢʽʚ ʩʢʣʘʜʫ ʧʨʦ ʜʘʥʠʡ ʤʘʡʙʫʪʥʽʡ ʚʠʧʘʜʦʢ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʦ ʚʠʢʣʶʯʠʪʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨçʢʦʨʦʪʢʦʾ ʧʘʤôʷʪʽè, ʥʝʫʚʘʞʥʦʩʪʽ 

ʯʠ ʚʽʜʚʦʣʽʢʘʥʥʷ ʧʽʜ ʯʘʩ ʯʝʨʛʦʚʦʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʯʠ ʧʝʨʝʚʽʨʢʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʘ ʥʝ ʩʧʠʩʫʚʘʪʠ ʟʘ ʥʝʧʨʠʜʘʪʥʽʩʪʶ. 

ʊʘʢʦʞ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʤʘʪʝʨʽʘʣʠ ʥʝ ʚʠʢʦʨʠʩʪʘʣʠ ʟʘ ʥʝʧʦʪʨʝʙʦʶ (ʱʦ ʤʘʡʞʝ 

ʥʽʢʦʣʠ ʥʝ ʪʨʘʧʣʷʻʪʴʩʷ) ʩʠʩʪʝʤʘ ñSIRIUSò, ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʻ ʧʨʦʧʦʟʠʮʽʾ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʪʠʣʽʟʘʮʽʶ, ʧʝʨʝʨʦʙʢʫ ʯʠ ʧʦʩʪʘʯʘʥʥʷ ʚ ʽʥʰʠʡ 

ʧʽʜʨʦʟʜʽʣ ʟʘʣʽʟʥʠʮʽ, ʜʝ ʻ ʧʦʪʨʝʙʘ ʚ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣʽ [4].  

ʉʠʩʪʝʤʘ ʦʧʪʠʤʽʟʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʩʴʢʠʭ ʧʣʦʱʠʥ, ʨʦʟʧʦʜʽʣʫ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʟʦʥʘʤ ʪʘ ʩʪʝʣʘʞʥʠʤ ʦʩʝʨʝʜʢʘʤ ʟʙʝʨʝʞʝʥʥʷ. ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʧʦʜʽʣʽ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʩʠʩʪʝʤʘ ʨʝʻʩʪʨʫʻ ʚʩʽ ʜʘʥʽ ʧʨʦ ʾʭ ʚʠʨʦʙʥʠʢʽʚ, 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʩʝʨʽʷʭ ʪʘ ʚʨʘʭʦʚʫʻ ʧʦʪʨʝʙʠ ʱʦʜʦ ʚʠʤʦʛ ʟʙʝʨʽʛʘʥʥʷ: 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʚʦʣʦʛʽʩʪʴ, ʩʪʨʦʢ ʧʨʠʜʘʪʥʦʩʪʽ. ʆʧʝʨʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʤʠ 

ʪʠʧʘʤʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʙʝʟʧʝʨʝʙʽʡʥʠʡ 

ʢʦʥʪʨʦʣʴ ʽ ʦʙʣʽʢ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙ ʙʝʟ ʥʘʜʣʠʰʢʽʚ ʽ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ. 
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ʉʚʦʛʦ ʯʘʩʫ ʪʷʛʦʚʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʦʙʣʘʜʥʘʚʩʷ ʪʘʢʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ ʽ ʙʝʟʧʝʢʠ: çʂʃʋɹè çèʂʃʋɹ-ʋ, ʂʃʋɹ-ʋʇ, ɹʋ-3ʇɺ, 3ʉʃ-

2ʄ, ʪʘ ʽʥʰʽ. ɸʣʝ, ʩʪʦʷʯʠ ʥʘ ʰʣʷʭʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʣʦʢʦʤʦʪʠʚʽʚ ʪʘ ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ, ʤʠ ʤʘʻʤʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʡʩʫʯʘʩʥʽʰʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʴ, ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʘʥʪʘʞʽʚ. 

ʈʦʟʧʦʜʽʣ ʨʝʞʠʤʽʚ ʧʨʠʩʢʦʨʝʥʥʷ, ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʛʘʣʴʤʫʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʜʣʷ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʶʶʯʦʾ ʩʠʩʪʝʤʠ ʢʦʤʘʥʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʝ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʘʰʠʥʽʩʪʫ ʧʨʦ ʥʝʦʙʭʽʜʥʽ ʜʽʾ 

ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʾʟʜʘ ʧʦ 

ʧʦʪʦʯʥʽʡ ʘʙʦ ʟʘʜʘʥʽʡ ʰʚʠʜʢʦʩʪʽ, ʘ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʢʦʤʘʥʜʥʦ-ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʠ ʨʝʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ. ɺ ʢʦʥʪʨʦʣʶʶʯʽʡ ʩʠʩʪʝʤʽ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʤʘʩʠʚ ʜʘʥʠʭ ʟʘ ʷʢʠʤʠ ʚʝʜʝʪʴʩʷ ʢʦʨʝʛʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦ ʡʦʛʦ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ. 

ʇʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʚʠʪʨʘʪ ʣʦʢʦʤʦʪʠʚʦʤ ʚʠʨʽʰʫʶʪʴʩʷ ʚ 

ʢʦʤʘʥʜʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʘʣʛʦʨʠʪʤʦʤ: çʆʧʪʠʤʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʟʛʦʥʫ ʧʦʾʟʜʘè ­ 

çʚʠʙʽʨ ʧʦʣʦʞʝʥʥʷ ʧʦʟʠʮʽʡ ʢʦʥʪʨʦʣʝʨʘè ­ çʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʫʭʫ 

(ʧʽʜʛʘʣʴʤʦʚʫʚʘʥʥʷ ʘʙʦ ʥʘʙʽʨ ʧʦʟʠʮʽʡ)è ­ çʩʪʫʧʽʥʯʘʩʪʝ ʛʘʣʴʤʫʚʘʥʥʷè ­ 

çʧʨʠʙʫʪʪʷ ʚ ʧʫʥʢʪ ʧʨʠʟʥʘʯʝʥʥʷè. ɼʘʥʽ ʜʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʢʦʥʪʨʦʣʽ ʩʠʩʪʝʤʠ ʥʘʚʽʛʘʮʽʾ, ʜʘʥʽ ʧʨʦ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʦʪʨʘʧʣʷʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦ 

ɸʈʄ-ʊʏɼ ʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʮʝʥʪʨ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʣʷ ʧʣʘʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ɸʈʄ ʧʦʪʨʽʙʥʽ: 

- ʨʦʟʨʦʙʢʘ ʪʘ ʚʪʽʣʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʥʝʢʦʤʫʪʦʚʘʥʠʭ ɸʈʄ ʟ ʦʩʦʙʠʩʪʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ; 

- ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ 

ʦʢʨʝʤʠʭ ʇɽʆʄ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʮʝʩʦʨʦʤ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ; 

- ʧʝʨʝʭʽʜ ʜʦ ʮʽʣʢʦʤ ʙʝʟʧʘʧʝʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

- ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʨʝʞʠʤʽʚ ʚʝʜʝʥʥʷ ʧʦʾʟʜʘ ʧʦʪʨʽʙʥʦ: 

- ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ; 

- ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʢʝʨʫʚʘʥʥʷ ʜʣʷ 

ʥʘʙʦʨʫ ʧʦʟʠʮʽʡ ʧʝʨʝʜ ʧʦʜʦʣʘʥʥʷʤ ʧʽʜʡʦʤʽʚ. 

- ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʢʝʨʫʚʘʥʥʷ ʧʦʾʟʜʦʤ ʽʟ ʦʛʣʷʜʫ ʥʘ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. 
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ʂʦʣʦʤʽʻʮʴ ʈ. ɯ. 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽɻʈʋʖʏʆɰ ʃɸʅʂʀ ʗʂ ʈɽɻʋʃʗʊʆʈɸ 

ʂɽʈʋɺɸʅʅʗ ʂʆʄʇʈɽʉʆʈʅʆʖ ʋʉʊɸʅʆɺʂʆʖ ɺɺ 5/9ʋ1 

 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣ. ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ. ʄ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʚʠʥʪʦʚʦʾ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʥʘ ʩʴʦʛʦʜʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʫʪʨʠʤʘʥʥʷ ʧʦʚʽʪʨʷʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʚʦʟʽʚ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʫʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʠʩʪʝʤʽ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʧʦʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʪʝʛʨʫʶʯʦʾ ʣʘʥʢʠ ʫ ʷʢʦʩʪʽ ʨʝʛʫʣʷʪʦʨʘ. ʎʝ ʥʘʜʘʩʪʴ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʧʨʠʩʢʦʨʝʥʴ ʽ ʟʤʝʥʰʠʪʴ ʚʠʧʘʜʢʠ ʧʦʷʚʠ ʨʝʟʦʥʘʥʩʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʨʝʩʦʨ, ʫʩʪʘʥʦʚʢʘ, ʩʠʩʪʝʤʘ, ʨʝʛʫʣʷʪʦʨ. 

 

ɺʩʪʫʧ. ɺʽʜʩʫʪʥʽʩʪʴ ʨʝʤʦʥʪʥʠʭ ʟʘʧʯʘʩʪʠʥ, ʤʦʨʘʣʴʥʘ ʪʘ ʬʽʟʠʯʥʘ 

ʟʘʩʪʘʨʽʣʽʩʪʴ, ʥʝʭʚʘʪʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʽ ʜʦʩʚʽʜʯʝʥʠʭ ʨʝʤʦʥʪʥʠʭ ʢʘʜʨʽʚ ʪʘ ʽʥʰʝ 

ʧʦʪʨʝʙʫʶʪʴ ʦʙôʻʤʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʙʦ ʟʘʤʽʥʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɸʣʝ ʚʨʘʭʦʚʫʶʯʠ 

ʪʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʦʣʫʯʠʪʠ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʟʘ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʩʥʦʚʥʽ ʩʠʩʪʝʤʠ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. ʆʜʥʽʻʶ ʟ 

ʩʠʩʪʝʤ ʻ ʩʠʩʪʝʤʘ ʧʦʚʽʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʽʪʨʷʤ ʛʘʣʴʤʽʚʥʫ 

ʩʠʩʪʝʤʫ ï ʦʩʥʦʚʫ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʦʾʟʜʽʚ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ 

ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʽ [1]. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʡʜʝ ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʦʚʽʪʨʷʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʚʦʟʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʽʥʰʠʭ 

ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʘʧʨʠʢʣʘʜ ɺɺ 5/9ʋ1, ʷʢʘ ʚʠʪʽʩʥʷʻ ʢʣʘʩʠʯʥʠʡ 

ʢʦʤʧʨʝʩʦʨ ʂʊ6. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʠʩʥʫʪʠʤ ʧʦʚʽʪʨʷʤ ʣʦʢʦʤʦʪʠʚʽʚ ʥʝ ʪʘʢ ʛʦʩʪʨʦ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ, ʘʣʝ ʟ ʦʛʣʷʜʦʤ ʥʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʥʘ ʻ, ʽ ʻ ʜʦʩʪʘʪʥʴʦ 

ʘʢʪʫʘʣʴʥʦʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʂʊ6,7, 7ʝʣ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʩʝʙʝ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʰʝʩʪʠ ʜʝʩʷʪʠʨʽʯ. ɺʦʥʠ ʥʝ ʚʠʙʘʛʣʠʚʽ, 

ʧʨʦʜʫʢʪʠʚʥʽ, ʘʣʝ ʤʦʨʘʣʴʥʦ ʽ, ʪʝʭʥʽʯʥʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʟʘʩʪʘʨʽʣʠ [1, 2]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʧʦʚʽʪʨʷʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ɺʃ80 ʩ ʟʘʤʽʥʦʶ ʢʣʘʩʠʯʥʦʛʦ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʥʘ ʩʫʯʘʩʥʫ 

ʪʫʨʙʦ-ʛʚʠʥʪʦʚʫ ʫʩʪʘʥʦʚʢʫ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʧʦʚʽʪʨʷ 

ʥʘ ʣʦʢʦʤʦʪʠʚʘʭ. 
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- ʟʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʫʨʙʦʛʚʠʥʪʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʠʧʫ ʥʘ ʣʦʢʦʤʦʪʠʚ ʽʟ ʘʜʘʧʪʘʮʽʻʶ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘʜʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ, ʨʦʟʚʠʪʦʢ ʽ ʝʚʦʣʶʮʽʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʙʫʣʠ 

ʥʘʜʚʠʩʦʢʠʭ ʤʝʞ. ʈʦʪʘʮʽʡʥʽ ʤʘʩʣʦʟʘʧʦʚʥʝʥʽ ʤʘʣʦʰʫʤʥʽ ʢʦʤʧʨʝʩʦʨʠ ʚʠʪʽʩʥʷʶʪʴ 

ʧʦʨʰʥʝʚʽ ʟʘʩʪʘʨʽʣʽ, ʭʦʯʘ ʽ ʷʢʽ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʚʧʨʦʜʦʚʞ ʟʥʘʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʣʘʩʠʯʥʽ ʧʦʨʰʥʝʚʽ, ʦʩʦʙʣʠʚʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʜʽʘʧʘʟʦʥʽ 1 õ 100 

ʤ
3
/ʭʚ ʽ ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ ʜʦ 1,5 ʄʇʘ.  

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʨʰʥʝʚʠʤʠ ʽ ʚʽʜʮʝʥʪʨʦʚʠʤʠ, ʛʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ 

ʚʦʣʦʜʽʶʪʴ ʮʽʣʠʤ ʨʷʜʦʤ ʧʝʨʝʚʘʛ:  

- ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʽ ʚʽʙʨʘʮʽʾ, ʤʘʣʽ ʛʘʙʘʨʠʪʠ ʽ ʚʘʛʫ; 

- ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʶʪʴ ʚʠʪʨʘʪʠ ʤʘʩʣʘ (2-3 ʤʛʨ/ʤ
3
), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʪʫʞʥʠʭ 

ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʥʘ ʧʦʨʷʜʦʢ 

ʚʠʱʝ; 

- ʦʩʥʘʱʝʥʽ ʘʚʪʦʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʥʝ ʚʠʤʘʛʘʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʭ ʨʦʙʦʪʦʶ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʚʝʣʠʢʠʡ ʧʝʨʽʦʜ ʤʽʞ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤʠ ʪʘ ʨʝʤʦʥʪʦʤ [2]. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ ɺɺ 5/9ʋ1 ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʟʦʥʘʥʩʫ ʩʠʩʪʝʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʚʧʣʠʚʦʤ.  

ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ, ʷʢʫ ʤʦʞʝ ʩʪʚʦʨʠʪʠ, 

ʫʩʪʘʥʦʚʢʘ ʘʙʦ ʷʢʘʩʴ ʟ ʾʾ ʯʘʩʪʠʥ ʟʥʘʯʥʦ ʚʠʱʝ ʯʘʩʪʦʪʠ ʨʝʟʦʥʘʥʩʫ. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1 

 
ʈʠʩ. 1. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʭʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ [3] ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʫ ʯʘʩʽ (ʨʠʩ. 2 ï 3). 
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ʈʠʩ. 2. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ Wʟʟ  = 10 

 

 
ʈʠʩ. 3. ï ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ Wʟʟ  = 1 

 

ɿ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʩʪʝʤʘ ʥʝ ʻ ʩʪʘʙʽʣʴʥʦʶ ʜʣʷ ʫʤʦʚ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʥʝ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ  ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʨʝʛʫʣʷʪʦʨ (ʨʠʩʫʥʦʢ 4). 

 

ʋ ʷʢʦʩʪʽ ʨʝʛʫʣʷʪʦʨʘ ʚʠʢʦʨʠʩʪʘʻʤʦ ʽʥʪʝʛʨʫʶʯʫ ʣʘʥʢʫ. ʈʦʟʨʘʭʫʻʤʦ ʤʦʞʣʠʚʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʜʘʯʽ ʂ3 ʜʣʷ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʂ1 - 0,01; 0,1; 1; 10. 

 

ʇʨʠ ʂ1 = 0,01 ï ʂ3  <  2,46; 

ʧʨʠ ʂ1 = 0,1 ï ʂ3  < 0,246; 

ʧʨʠ ʂ1 = 1 ï ʂ3  <  0,0246; 

ʧʨʠ ʂ1 = 10 ï ʂ3  <  0,00246. 

 

ʆʪʨʠʤʘʥʠʡ ʚʠʛʣʷʜ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4. 

 

         ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʚʠʛʫʥʘ ʟ ʨʝʛʫʣʷʪʦʨʦʤ 

 

ɺʠʢʦʥʘʻʤʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ MatLab [4] ʽ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʟʦʙʨʘʟʠʤʦ ʥʘ ʨʠʩʫʥʢʘʭ 5 ʽ 6. 

 

 
ʈʠʩ. 5. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ Wʟʟ = 10 
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ʈʠʩ. 6. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ Wʟʟ = 1 

 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʤʽʥʠ ʢʫʪʘ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʫ ʯʘʩʽ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʢʨʘʱʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʘ ʙʫʜʝ ʤʘʪʠ ʧʨʠ 

ʧʝʨʝʜʘʪʦʯʥʽʡ ʬʫʥʢʮʽʾ ʽʥʪʝʛʨʫʶʯʦʾ ʣʘʥʢʠ (1)  

 

    1003.0

10

+
=

p
Wʨʝʛ

.     
(1) 

 

ʇʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 
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ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʨʘʟ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

 

)1003,0()397,4510226,110085,4

10910312,3107,210936,9(

539744,4

275

253737410

+Ö-Ö-Ö-

-Ö+Ö+Ö+Ö
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ʨʨʨ

ʨʨʨʨ
Wʨʝʛ         (3) 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ: 
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.136,010678,310226,1107,210936,9

101,81003,0397,4510226,110085,4

10910312,3107,210936,9)(

3102737410

410510275

253737410

ʨʨʨʨʨ

ʨʨpp

pppppA

-Ö-Ö-Ö-Ö

+Ö+Ö+-Ö-Ö

-Ö+Ö+Ö+Ö=

----

----

----

(4)

 

ʇʨʠʚʝʜʝʤʦ ʚʠʨʘʟ ʜʦ ʚʠʜʫ: 

 

 ɸ(ʨ) = ʘ5ʨ
5
 + ʘ4ʨ

4
 + ʘ3ʨ

3
 + ʘ2ʨ

2
 + ʘ1ʨ

1
 + ʘ0,       (5) 

 

ɸ(ʨ)= 0,03Ț10
-10
ʨ

5
+2,797Ț10

-7
ʨ

4
+3,3Ț10

-7
ʨ

3
+8,975Ț10

-5
ʨ

2
-0,136ʨ

1
-45,397. 

 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʝʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʩʦʨʠʩʪʘʻʤʦʩʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ MathLab ʪʘ ʟʥʘʡʜʝʤʦ ʢʦʨʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ 

ʨʽʚʥʷʥʥʷ: 

 ʨ1 = -93232,157; 

 ʨ2 = -89,815-134,846j; 

 ʨ3 = -89,815+134,846j; 

 ʨ4 = 46,839; 

 ʨ5 = 134,615; 

 ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʨʠʛʽʥʘʣʫ h(t) ʚʠʢʦʨʠʩʪʘʥʘ ʜʨʫʛʘ ʪʝʦʨʝʤʘ ʍʝʚʽʩʘʡʜʘ, 

ʩʫʪʴ ʷʢʦʾ ʚ ʪʦʤʫ, ʱʦ ʷʢʱʦ ʟʦʙʨʘʞʝʥʥʷ F(P) ʬʫʥʢʮʽʾ h(t) ʤʘʻ ʚʠʛʣʷʜ: 
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)(
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2

1

pFp

pF
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Ö
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(6) 

 

ʪʦ ʾʾ ʦʨʠʛʽʥʘʣ ʜʦʨʽʚʥʶʻ: 
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ʜʝ ʨʢ ï ʢʦʨʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ: 

 F1(ʨ) = -45,397; 

 

 F2(ʨ) = 0,03Ț10
-7
ʨ

5
+2,797Ț10

-5
ʨ

4
+3,3Ț10

-5
ʨ

3
+8,975Ț10

-3
ʨ

2
-0,136ʨ-45,397; 

 

 FË2(ʨ) = 0,06Ț10
-7
ʨ

4
+5,594Ț10

-5
ʨ

3
+6,6Ț10

-5
ʨ

2
+17,95Ț10

-3
ʨ-0,136; 

 

 ɿʥʘʯʝʥʥʷ FË2(ʨ) ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʢʦʨʝʥʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʥʘʙʫʣʠ ʚʠʛʣʷʜʫ: 

 

 FË2(ʨ1) = 0,06Ț10
-7
(-93232,157)

4
+5,594Ț10

-5
(-93232,157)

3
+6,6Ț10

-5
Ț 

Ț(-93232,157)
2
+17,95Ț10

-3
(-93232,157)-0,136 = 2,267Ț10

8
; 



102 
 

 

 FË2(ʨ2) = 0,06Ț10
-7
(-89,815-134,846j)

4
+5,594Ț10

-5
(-89,815-134,846j)

3
+6,6Ț 

Ț10
-5
(-89,815-134,846j)

2
+17,95Ț10

-3
(-89,815-134,846j)-0,136=4,501-0,915j; 

 

FË2(ʨ3) = 0,06Ț10
-7
(-89,815+134,846j)

4
+5,594Ț10

-5
(-89,815+134,846j)

3
+6,6Ț 

Ț10
-5
(-89,815+134,846j)

2
+17,95Ț10

-5
(-89,815+134,846j)-0,136=4,501+0,915j; 

 

FË2(ʨ4) = 0,06Ț10
-7
(46,839)

4
+5,594Ț10

-5
(46,839)

3
+6,6Ț10

-5
Ț(46,839)

2
+ 

+17,95Ț10
-3
(46,839)-0,136 = -0,01; 

 

FË2(ʨ5) = 0,06Ț10
-7
(134,615)

4
+5,594Ț10

-5
(134,615)

3
+6,6Ț10

-5
Ț(134,615)

2
+  

+17,95Ț10
-3 

((134,615)-0,136 = 2,46; 

 

ɺʠʨʘʟ ʦʨʠʛʽʥʘʣʫ ʬʫʥʢʮʽʾ h(t) ʤʘʻ ʚʠʛʣʷʜ: 

 

 h(t) = 1-0,01628ʝ
-145,3t

+1.01e
-1.718t
Țcos(18.392t+167.4Țp/180).              (8) 

 ʇʽʜʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʫ ʚʠʨʘʟ ʦʨʠʛʽʥʘʣʘ ʬʫʥʢʮʽʾ ʦʪʨʠʤʘʥʦ 

ʧʝʨʝʭʽʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩʫʥʦʢ 7). 

 

ʈʠʩ. 7. ʇʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʟʘʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ 

ɯʟ ʧʦʙʫʜʦʚ ʚʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʫ ʚʠʛʣʷʜʽ 

ʽʥʪʝʛʨʫʶʯʦʾ ʣʘʥʢʠ ʟʛʣʘʜʞʫʻ ʨʦʙʦʪʫ ʧʨʠʚʦʜʫ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ɺɺ 5/9ʋ1. 

ʎʝ ʥʘʜʘʩʪʴ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʛʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʥʘʪʦʤʽʩʪʴ ʧʦʨʰʥʝʚʦʛʦ ʽ 

ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʝʨʝʚʘʛʠ ʪʫʨʙʦʛʚʠʥʪʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʧʦʨʰʥʝʚʠʤ ʢʦʤʧʨʝʩʦʨʦʤ 

2. ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʨʝʛʫʣʷʪʦʨʘ ʫʩʪʘʥʦʚʢʠ. 
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3. ɺ ʢʝʨʫʶʯʫ ʩʭʝʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʥʝʩʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʣʘʥʢʫ ʜʣʷ 

ʧʦʤôʷʢʰʝʥʥʷ ʨʦʙʦʪʠ ʪʫʨʙʦʛʚʠʥʪʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʣʦʢʦʤʦʪʠʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʙʦʛʚʠʥʪʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʣʦʢʦʤʦʪʠʚʘʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 
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ʋɼʂ 629.4.027 

ʂʦʨʝʮʴʢʠʡ ʉ. ɺ. 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɽʈɽʉʋɺʅʆɻʆ ʄʆɹɯʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ɼʃʗ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɻɯɼʈɸɺʃɯʏʅʀʍ ɻɸʉʀʊɽʃɯɺ ʂʆʃʀɺɸʅʔ 

ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣ. ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ. ʄ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɿʨʦʙʣʝʥʦ 

ʢʦʨʦʪʢʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʜʽʘʛʥʦʩʪʠʢʠ ʥʘʜʘʩʪʴ ʧʝʨʝʚʘʛʠ ʽ ʚʠʚʽʣʴʥʠʪʴ ʯʘʩ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʫ. 

ʉʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʶ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʨʦʙʽʛʽʚ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʫ ʤʦʞʣʠʚʘ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʷ.ʊʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʡʦʛʦ ʤʦʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʥʘ ʣʦʢʦʤʦʪʠʚʘʭ, ʘ ʡʥʘ ʤʦʪʦʨʚʘʛʦʥʥʦʤʫ ʨʫʭʦʤʦʤʫ 

ʩʢʣʘʜʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɻʘʩʠʪʝʣʴ, ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʨʝʤʦʥʪ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

 

ɺʩʪʫʧ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʨʝʩʦʨʥʦʛʦ ʧʽʜʚʽʰʫʚʘʥʥʷ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʻ ʛʽʜʨʘʚʣʽʯʥʠʡ ʛʘʩʠʪʝʣʴ ʢʦʣʠʚʘʥʴ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʤʧʬʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ'ʷʟʢʦʾ ʨʽʜʠʥʠ. ʇʨʠʩʫʪʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʛʦ ʛʘʩʠʪʝʣʷ ʥʘ 

ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʧʽʜʚʠʱʫʻ ʜʠʥʘʤʽʯʥʫ ʜʽʶ ʥʘ ʝʢʽʧʘʞ ʪʘ ʢʦʣʽʶ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʜʝʧʦ ʘʙʦ ʧʫʥʢʪ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʟʘʤʽʥʠ. ʈʘʧʪʦʚʝ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʤʦʞʝ 

ʧʦʜʽʷʪʠ ʥʘ ʩʪʘʥ ʙʝʟʧʝʢʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.  

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʷʢʽ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʛʘʩʠʪʝʣʽʚ ʻ: ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʩʦʙʽʚ ʨʝʤʦʥʪʫ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʨʝʤʦʥʪʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʽ ʟʘʩʪʘʨʽʣʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʚʽʜʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʝʟ 

ʜʝʤʦʥʪʘʞʫ ʥʘ ʨʦʙʦʯʽʡ ʧʦʟʠʮʽʾ, ʥʘ ʩʪʽʡʣʽ. ʊʘʢ, ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʘʣʝʞʥʘ ʫʚʘʛʘ 

ʛʘʩʠʪʝʣʷʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʣʠʟʴʢʦ 70% ʮʠʭ ʧʨʠʣʘʜʽʚ ʚʠʷʚʣʷʶʪʴʩʷ 

ʥʝʧʨʘʮʝʟʜʘʪʥʠʤʠ ʘʙʦ ʤʘʶʪʴ ʜʝʬʝʢʪʠ ʧʽʩʣʷ ʜʦʚʛʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʟʘʭʦʜʘʭ 

ʣʦʢʦʤʦʪʠʚʽʚ ʽ ʚʘʛʦʥʽʚ ʫ ʜʝʧʦ. ʂʨʽʤ ʮʴʦʛʦ, ʫ ʙʘʛʘʪʴʦʭ ʜʝʧʦ ʚʽʜʩʫʪʥʽʡ ʩʠʩʪʝʤʘ 

ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʙʣʽʢʫ ʜʝʬʝʢʪʽʚ ʛʘʩʠʪʝʣʽʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʪʦʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʯʘʩʫ ʚʠʭʦʜʫ ʛʘʩʠʪʝʣʷ ʟ ʣʘʜʫ ʽ ʧʨʠʯʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʣʘ ʡʦʛʦ ʚʽʜʤʦʚʘ. [1, 2]. 
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ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʫ ʪʘ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ 

ʢʦʣʠʚʘʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʽ ʚʠʷʚʣʝʥʥʷ ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ.. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʜʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ; 

- ʟʨʦʙʠʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʧʦʰʫʢ ʧʝʨʝʚʘʛ  ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʘ; 

- ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ 

ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʩʽ ʚʠʜʠ ʜʘʥʠʭ ʧʨʠʣʘʜʽʚ 

ʧʦʙʫʜʦʚʘʥʽ ʘʥʘʣʦʛʽʯʥʦ ʦʜʠʥ ʦʜʥʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʚʩʽʭ ʦʜʠʥ ʽ 

ʪʦʡ ʞʝ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɯʩʥʫʶʯʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʤʦʥʪʫ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʟ ʚʠʛʣʷʜʫ ʨʦʙʦʯʦʾ ʜʽʘʛʨʘʤʠ, ʘ ʽʥʦʜʽ ʽ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ 

ʚʠʛʣʷʜʽ, ʘ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʚʝʣʠʯʠʥʽ ʥʝʧʨʫʞʥʦʛʦ ʦʧʦʨʫ.  

ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʻ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ 

ʥʝʧʨʫʞʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʦʨʰʥʷ F(v), ʘ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ - ʣʽʥʝʘʨʠʟʦʚʘʥʠʡ (ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʣʽʥʽʡʥʦʤʫ) ʧʘʨʘʤʝʪʨ ʦʧʦʨʫ, ʱʦ 

ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʦʧʦʨʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʜʦ ʰʚʠʜʢʦʩʪʽ ʧʦʨʰʥʷ ʜʦ 0,075 ʤ/ʩ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʩʪʽ ʩʠʣʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʜʨʦʩʝʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ. ʄʘʢʩʠʤʘʣʴʥʽ ʩʠʣʠ ʦʧʦʨʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ 

ʦʙʤʝʞʫʶʪʴʩʷ ʟʘʧʦʙʽʞʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʨʽʚʥʽ. ɼʣʷ ʛʘʩʠʪʝʣʽʚ 

ʢʫʟʦʚʥʦʛʦ ʩʪʫʧʝʥʷ ʧʽʜʚʽʰʫʚʘʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 25% ʥʝʩʠʤʝʪʨʠʯʥʦʾ 

ʟʫʩʠʣʴ ʥʘ ʭʦʜʘʭ ʩʪʠʩʥʝʥʥʷ-ʨʦʟʪʷʛʫʚʘʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʨʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ 

ʢʦʣʠʚʘʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʦʩʥʦʚʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʮʠʭ ʧʨʠʣʘʜʽʚ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

1) ʥʝʩʧʨʘʚʥʦʩʪʽ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʛʘʩʠʪʝʣʽʚ, ʜʦ ʷʢʠʭ 

ʚʜ̔ʥʦʩʷʪʴʩʷ: ʟʥʦʩ ʜʝʪʘʣʝʡ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʟʘʟʦʨʠ ʤʽʞ ʰʪʦʢʦʤ ʽ ʩʘʣʴʥʠʢʦʚʠʤ 

ʫʱʽʣʴʥʝʥʥʷʤ, ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʮʠʣʽʥʜʨʦʤ; ʧʦʨʫʰʝʥʥʷ ʫʱʽʣʴʥʝʥʴ ʨʦʙʦʯʦʛʦ 

ʮʠʣʽʥʜʨʘ; ʚʠʪʽʢ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʟ ʛʘʩʠʪʝʣʷ; ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʣʘʧʘʥʥʦʾ ʩʠʩʪʝʤʠ; 

2) ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʟʦʚʥʽʰʥʽʭ ʯʘʩʪʠʥ ʽ ʾʭ ʩʧʦʣʫʯʝʥʴ; 

3) ʥʝʩʧʨʘʚʥʦʩʪʽ ʽ ʟʥʦʩ ʫ ʚʫʟʣʘʭ ʢʨʽʧʣʝʥʥʷ ʛʘʩʠʪʝʣʽʚ ʥʘ ʚʽʟʢʘʭ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ ʦʮʽʥʶʻʪʴʩʷ ʡʦʛʦ ʧʘʨʘʤʝʪʨʦʤ ʦʧʦʨʫ ɓ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʘʨʘʤʝʪʨ ʦʧʦʨʫ ɓ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʜʨʦʩʝʣʴʥʽ ʢʘʥʘʣʠ, ʘ ʡ ʯʝʨʝʟ ʨʽʟʥʽ ʟʘʟʦʨʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

 

ɓɼ = ɓȹʅ - ɓȹʀ        (1) 
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ʜʝ  ɓȹʅ ï ʜʽʡʩʥʠʡ ʧʘʨʘʤʝʪʨ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʡʦʛʦ ʨʦʙʦʯʦʾ 

ʜʽʘʛʨʘʤʽ; 

ɓȹʀ ʽ ï ʧʘʜʽʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʦʨʫ ʚʥʘʩʣʽʜʦʢ ʚʠʪʦʢʫ ʨʽʜʠʥʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʽ 

ʟʘʟʦʨʠ ʚ ʩʧʦʣʫʯʝʥʥʷʭ ʨʦʙʦʯʠʭ ʧʦʨʦʞʥʠʥ ʛʘʩʠʪʝʣʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʧʘʜʽʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʦʨʫ ɓ 

ʛʘʩʠʪʝʣʷ ʤʘʻ ʢʽʣʴʮʝʚʦʾ ʟʘʟʦʨ ȹ3 ʤʽʞ ʰʪʦʢʦʤ ʽ ʥʘʧʨʘʚʣʷʶʯʦʶ ʚʪʫʣʢʦʶ; 

ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʟʘʟʦʨʫ ʟ 0,03 ʜʦ 0,13 ʤʤ ʚʠʢʣʠʢʘʻ ʧʘʜʽʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʦʨʫ ʟ 

130 ʢʛʩ-ʩ / ʩʤ ʜʦ 40 ʢʛʩ-ʩ / ʩʤ, ʪʦʙʪʦ ʮʝʡ ʛʘʩʠʪʝʣʴ ʩʪʘʻ ʧʦʚʥʽʩʪʶ 

ʥʝʧʨʘʮʝʟʜʘʪʥʠʤ. 

ʐʚʠʜʢʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʟʘʟʦʨʫ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʟʥʦʩʘʤʠ ʰʪʦʢʘ (ʨʠʩ. 1, ʢʨʠʚʘ 1) ʽ ʚʪʫʣʢʠ (ʢʨʠʚʘ 2), ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ. 

ʅʘʡʙʽʣʴʰʠʡ ʟʥʦʩ (ʢʨʠʚʘ 2) ʤʘʻ ʥʘʧʨʷʤʥʘ ʚʪʫʣʢʘ, ʘ ʩʫʤʘʨʥʠʡ (ʢʨʠʚʘ 3) ʟʘʟʦʨ ȹ1 

 ʩʧʦʣʫʯʝʥʥʷ ʰʪʦʢ ï ʥʘʧʨʷʤʥʘ ʚʪʫʣʢʘ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 0,05 ʤʤ ʧʨʠ ʨʦʙʦʪʽ 

ʛʘʩʠʪʝʣʷ ʧʨʠʙʣʠʟʥʦ ʧʨʦʪʷʛʦʤ 2,5 ʨʦʢʽʚ. 

 

 
ʈʠʩ. 1 ɿʘʣʝʞʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʟʥʦʩʫ ʰʪʦʢʘ ʽ ʚʪʫʣʢʠ ʚʽʜ ʩʪʨʦʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ 

 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ 

ʢʦʥʩʪʨʫʢʮʽʡ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʪʝʥʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʛʘʨʤʦʥʽʡʥʦʛʦ 

ʚʧʣʠʚʫ. ʂʨʽʤ ʮʴʦʛʦ, ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʫʜʘʨʥʦʛʦ ʚʧʣʠʚʫ ʽ ʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ. 

ʄʝʪʦʜ ʛʘʨʤʦʥʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʻ ʦʩʥʦʚʥʠʤ ʽ ʥʘʡʧʨʦʩʪʽʰʠʤ, ʘʣʝ ʟ ʜʦʩʠʪʴ 

ʟʘʩʪʘʨʽʣʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 
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ʅʦʚʽ ʨʦʟʨʦʙʢʠ ʚ ʦʙʣʘʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʛʘʨʤʦʥʽʡʥʦʛʦ ʚʧʣʠʚʫ ï ʮʝ 

ʩʪʝʥʜʠ ʢʦʥʩʪʨʫʢʮʽʡ: ʇʂɹ ʎʊ (ʥʦʚʠʡ), ɽʥʛʘ, ʉɺɼ, Gerep Maschinenbau GmbH. 

ʉʧʝʮʽʘʣʽʩʪʘʤʠ ʎʝʥʪʨʫ ʜʦʩʣʽʜʞʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʤ. ʍʘʨʢʽʚ) 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʩʪʝʥʜ ʀʉ-717 (ʨʠʩʫʥʦʢ 3.3). ʉʪʝʥʜ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ, ʫʩʪʘʪʢʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʬʦʨʤʫʻ ʥʘʩʪʫʧʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʠʟʥʘʯʝʥʥʷ: 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʝʥʜʫ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʩʪʝʥʜʫ ʚ ʨʝʞʠʤʘʭ: 

Å çʩʘʤʦʪʝʩʪʫʚʘʥʥʷè - ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤ ʩʪʝʥʜʫ; 

Å çʧʨʦʢʘʯʫʚʘʥʥʷè - ʟʘʚʜʘʥʥʷ ʟʚʦʨʦʪʥʦ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 

ʛʽʜʨʦʘʤʦʨʪʠʟʘʪʦʨʘ ʱʦʜʦ ʡʦʛʦ ʢʦʨʧʫʩʫ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ; 

Å çʧʝʨʝʚʽʨʢʘè - ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʾ ʧʨʦʛʨʘʤʠ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʫ ʚʠʛʣʷʜʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ 

(F (v)) ʽ ʨʦʙʦʯʦʾ ʜʽʘʛʨʘʤ (F (h)) ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ; 

Å çʧʝʨʝʛʣʷʜè - ʚʠʪʷʛ ʟ ʘʨʭʽʚʫ ʽ ʧʝʨʝʛʣʷʜ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʜʘʥʠʭ ʧʨʦ 

ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʧʨʦʡʰʣʠ ʧʝʨʝʚʽʨʢʫ ʥʘ 

ʩʪʝʥʜʽ; 

Å çʘʥʘʣʽʟ ʥʝʩʧʨʘʚʥʦʩʪʝʡè - ʨʝʞʠʤ ʘʥʘʣʽʟʫ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʘʤʦʨʪʠʟʘʪʦʨʽʚ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ; 

ʋ ʨʝʞʠʤʽ ʧʝʨʝʚʽʨʢʘ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ ʧʦʚʠʥʥʽ ʚʠʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʽ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ: 

Å ʜʘʪʘ ʽ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ; 

Å ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʘʤʦʨʪʠʟʘʪʦʨʘ, 

Å ʪʠʧ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʟʘʚʦʜʩʴʢʠʡ ʥʦʤʝʨ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʟʫʩʠʣʣʷ ʦʧʦʨʫ, ʢʅ; 

Å ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ, ʤ / ʩ; 

Å ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʧʦʨʰʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ, ɻʮ; 

Å ʭʽʜ ʧʦʨʰʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ, ʤʤ; 

Å ʧʘʨʘʤʝʪʨ ʦʧʦʨʫ ɓ, ʢʅ Ö ʩ / ʤ ,. 

ʋ ʨʝʞʠʤʽ ʧʝʨʝʛʣʷʜ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ ʧʦʚʠʥʥʽ ʚʠʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʽ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ: 

Å ʜʘʪʘ ʽ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ; 

Å ʪʠʧ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʟʘʚʦʜʩʴʢʠʡ ʥʦʤʝʨ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʟʜʘʪʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʽʘʛʨʘʤʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʨʦʙʦʯʘ ʜʽʘʛʨʘʤʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʠʚʘʥʴ; 

Å ʧʘʨʘʤʝʪʨ ʦʧʦʨʫ ɓ, ʢʅÖʩ / ʤ. 

ʇʦʙʫʜʦʚʘ ʦʧʪʠʤʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ï ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʚʩʴʦʛʦ 

ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʣʦʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ ʚ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ 

[4, 5] ʧʦʙʫʜʦʚʘʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʝʪʦʜʠʢʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ (ʨʠʩ. 2). 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʛʘʩʠʪʝʣʴ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ 

ʧʽʜʜʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʦʥʪʨʦʣʶ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
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ʨʦʟʨʦʙʣʝʥʘ ʚ ʨʘʤʢʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʧʝʨʝʩʫʚʥʘ ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʨʦʣʶ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʛʘʩʠʪʝʣʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

 
ʈʠʩ. 2. ʄʝʪʦʜʠʢʘ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʩʠʪʝʣʽʚ 

ʢʦʣʠʚʘʥʴ. 

 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʚ 

ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʠʡ ʜʝʤʦʥʪʘʞ ʛʘʩʠʪʝʣʷ ʟ ʚʽʟʢʘ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦ ʚʠʧʨʦʙʫʚʘʥʥʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʴ. ʇʨʠʥʮʠʧ ʜʽʾ ʫʩʪʘʥʦʚʢʠ ʧʦʣʷʛʘʻ ʚ ʧʨʦʢʘʯʫʚʘʥʥʽ ʛʘʩʠʪʝʣʷ 

ʤʝʪʦʜʦʤ ʛʘʨʤʦʥʽʡʥʦʛʦ ʚʧʣʠʚʫ ʙʝʟ ʧʦʚʥʦʛʦ ʟʥʷʪʪʷ ʡʦʛʦ ʟ ʚʽʟʢʘ ʟ ʥʘʩʪʫʧʥʦʶ 

ʬʽʢʩʘʮʽʻʶ ʨʦʙʦʯʦʾ ʜʽʘʛʨʘʤʠ ʽ ʚʠʜʘʯʝʶ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦ ʤʦʞʣʠʚʫ ʧʦʜʘʣʴʰʫ 
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ʝʢʩʧʣʫʘʪʘʮʽʶ ʘʙʦ ʚʠʣʫʯʝʥʥʷ ʛʘʩʠʪʝʣʷ ʚ ʨʝʤʦʥʪ. ʉʭʝʤʘ ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩ. 3 ʉʭʝʤʘ ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ. 

1 ï ʉʪʘʥʠʥʘ ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ; 2 ï ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ ʽʟ ʟʘʩʦʙʘʤʠ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʛʦ ʙʣʦʢʫ; 3 ï ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʡ 

ʙʣʦʢ (ʥʦʫʪʙʫʢ ʽʟ ʘʜʘʧʪʝʨʘʤʠ ʪʘ ʧʨʠʩʪʨʦʻʤ ʨʦʟʜʨʫʢʫʚʘʥʥʷ ʜʽʘʛʨʘʤ); ʝʣʝʢʪʨʠʯʥʠʡ 

ʜʚʠʛʫʥ-ʧʨʠʚʦʜ; 5 ï ʚʽʜʢʠʜʥʽ ʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʽ ʢʦʣʝʩʘ 

 

ɼʘʥʘ ʫʩʪʘʥʦʚʢʘ ʚʘʥʪʘʞʠʪʴʩʷ ʥʘ ʧʝʨʝʩʫʚʥʫ ʧʣʘʪʬʦʨʤʫ ʘʙʦ ʚʽʟʦʢ, ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʥʘ ʝʣʝʢʪʨʦʢʘʨʫ (ʷʢʱʦ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʪʝʨʠʪʦʨʽʻʶ ʧʫʥʢʪʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ). ʊʘʢʦʞ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʫʩʪʘʥʦʚʢʠ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʣʘʩʥʫ ʢʦʣʽʩʥʫ ʙʘʟʫ ʥʘ ʚʽʜʢʠʜʥʠʭ ʢʦʣʝʩʘʭ. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʝʤʦʥʪʫ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

2. ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʠʢʠ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ. 

3. ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʩʚʦʻʯʘʩʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʂʦʨʝʮʴʢʠʡ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 211-
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ʄʝʨʢʫʣʦʚ ʆ. ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼʋ ʊɽʇʃʆɺɯɿɯʁʅʆɻʆ ʂʆʅʊʈʆʃʖ 

ʉʊɸʅʋ ʇɸʃʀɺʅʆɰ ɸʇɸʈɸʊʋʈʀ ʊʈɸʅʉʇʆʈʊʅʀʍ ɼʀɿɽʃɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣ.  ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ  ʋʢʨɼʋɿʊ ɼ. ʄ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ. 

ʅʘʜʽʡʥʘ ʨʦʙʦʪʘ ʬʦʨʩʫʥʦʢ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʨʦʙʦʪʽ 

ʬʽʣʴʪʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʩʚʦʻʯʘʩʥʦʤʫ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ɿʘʢʦʢʩʦʚʫʚʘʥʥʷ 

ʦʪʚʦʨʽʚ ʨʦʟʧʠʣʶʚʘʯʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʧʫʯʢʘ ʨʦʟʧʠʣʶʚʘʥʥʷ, ʘ ʽʥʦʜʽ ʡ ʡʦʛʦ 

ʚʪʨʘʪʠ. ʈʦʙʦʪʘ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʠʟʝʣʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʨʝʮʠʟʽʡʥʦʾ ʧʘʨʠ çʧʣʫʥʞʝʨ-ʚʪʫʣʢʘè. ʇʝʨʽʦʜʠʯʥʠʡ ʥʝ ʧʨʘʮʝ 

ʻʤʢʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʦʧʝʨʝʜʠʪʠ ʟʙʦʾ ʚ ʨʦʙʦʪʽ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʂʦʥʪʨʦʣʴ, ʬʦʨʩʫʥʢʘ, ʥʘʩʦʩ, ʧʘʣʠʚʦʧʨʦʚʦʜ . ʨʝʩʫʨʩ. 

 

ɺʩʪʫʧ. ɿʙʽʣʴʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʪʝʧʣʦʚʦʟʽʚ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʤʝʪʦʜʽʚ 

ʙʝʟʨʦʟʙʽʨʥʦʛʦ ʽ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʽ  ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʻ 

ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʙʦʪʠ ʚ ʧʨʦʮʝʩʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.  

ʇʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʅʘʷʚʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʪʘ 

ʤʝʪʦʜʠʢ ʻ ʜʦʚʦʣʽ ʰʠʨʦʢʠʤ. ʈʦʟʚʠʪʦʢ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ, ʧʨʠʩʪʨʦʾʚ ʟʙʦʨʫ ʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʘʧʘʨʘʪʫʨʠ, 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʪʘ ʩʪʘʥʫ ʨʦʙʦʪʠ ʰʚʠʜʢʦ 

ʽ ʤʘʡʞʝ ʙʝʟ ʧʦʤʠʣʦʢ.  

ʈʦʟʚʠʪʦʢ ʙʝʟʨʦʟʙʽʨʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ. ʊʦʤʫ ʱʦ ʚʠʢʣʶʯʝʥʥʷ ʚʪʨʫʯʘʥʥʷ ʚ ʧʨʘʮʶʶʯʫ 

ʦʜʠʥʠʮʶ, ʪʦʙʪʦ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʤʽʥʠʪʠ ʤʦʞʣʠʚʽ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʜʘʪʯʠʢʽʚ ʤʦʞʝ ʧʨʠʟʚʩʪʠ ʜʦ ʫʰʢʦʜʞʝʥʷ ʩʘʤʠʭ ʜʘʪʯʠʢʽʚ, ʦʙʨʠʚʫ ʧʨʦʚʦʜʽʚ, 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʽʢʩʘʮʽʾ, ʪʦʱʦ [1, 2]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 
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ʜʠʟʝʣʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʩʪʘʥʘʤʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ; 

- ʟʨʦʙʠʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʧʦʰʫʢ ʧʝʨʝʚʘʛ  ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʘ; 

- ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʾ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ 

ʂʽʧʘʨʠʩ ʪʘ ɼʝʩʪʘ. 

ʇʝʨʝʥʦʩʥʠʡ ʧʨʠʩʪʨʽʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ ɼʝʩʪʘ ʻ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʽ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʪʝʭʥʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ ʽ ʛʘʟʦʧʦʚʽʪʨʷʥʦʛʦ ʪʨʘʢʪʫ ʦʩʥʦʚʥʠʭ 

ʪʠʧʽʚ ʜʠʟʝʣʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. ʧʨʠʩʪʨʽʡ ʤʦʞʝ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʚ ʢʘʙʽʥʽ ʽ ʜʠʟʝʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʪʝʧʣʦʚʦʟʘ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʥʽʤʘʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 

ʜʠʩʧʣʝʷ ʽ ʧʨʠʥʪʝʨ, ʟʘʧʠʩʫ ʽ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʨʦʙʦʪʫ ʬʦʨʩʫʥʦʢ ʽ ʧʘʣʠʚʥʠʭ ʥʘʩʦʩʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʠʟʝʣʷ, ʧʦʩʪʘʥʦʚʢʠ 

ʜʽʘʛʥʦʟʫ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʅʝʜʦʣʽʢʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ ɼʝʩʪʘ ʪʘ ʂʽʧʘʨʠʩ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʪʯʠʢʽʚ ʜʣʷ ʬʽʢʩʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʣʘʜʥʘʥʥʷ, ʽ 

ʥʝʨʽʜʢʦ ʫʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʽʚ ʥʘ ʦʙ'ʻʢʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʩʣʶʩʘʨʥʠʭ ʨʦʙʽʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ, ʚʪʨʫʯʘʥʥʷ ʚ 

ʨʦʙʦʪʫ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʏʘʩʪʦʶ ʧʦʤʠʣʢʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ 

ʥʝʚʽʨʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʚʦʜʽʚ, ʷʢʽ ʟ-ʟʘ 

ʥʝʦʙʝʨʝʞʥʦʩʪʽ ʫʰʢʦʜʞʫʶʪʴʩʷ. 

ʊʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʪʦʜ ʪʝʧʣʦʚʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʬʽʢʩʘʮʽʾ ʚʠʜʽʣʝʥʦʛʦ 

ʪʝʧʣʘ ʝʣʝʤʝʥʪʘʤʠ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʽʚ ʽ ʘʥʘʣʽʟʽ ʪʝʧʣʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʛʨʘʤʤ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʧʨʠʡʤʘʻʪʴʩʷ ʝʢʩʧʝʨʪʥʝ ʨʽʰʝʥʥʷ ʧʨʦ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʧʘʣʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʧʦʚʝʨʭʥʽ ʚʫʟʣʘ, 

ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʠʡ ʡʦʛʦ ʪʝʧʣʦʚʠʡ 

ʩʪʘʥ ʽ ʧʨʦ ʨʦʟʧʦʜʽʣ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨ. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ 

ʬʽʢʩʫʻʪʴʩʷ ʧʨʠʣʘʜʘʤʠ ʥʘ ʪʝʨʤʦʛʨʘʤʽ, ʷʢʘ ʚʠʛʣʷʜʘʻ ʢʦʣʴʦʨʦʚʠʤ ʧʣʦʩʢʠʤ 

ʪʝʧʣʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ, ʜʝ ʢʦʞʥʦʤʫ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ. 

ɯʩʥʫʶʯʽ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ: 

- ʦʙʤʝʞʝʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ; 

- ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʤʦʥʪʘʞʫ ʽ ʩʢʣʘʜʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʥʦʛʦ ʽ ʜʦʨʦʛʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
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- ʦʙʤʝʞʝʥʘ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʭʦʯʘ ʨʦʟʛʣʷʥʫʪʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʚ ʫʩʽʭ ʜʝʧʦ, 

ʚʦʥʦ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʧʝʨʝʭʽʜʥʦʶ ʣʘʥʢʦʶ ʜʦ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʝʧʣʦʚʽʟʽʡʥʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ, ʘ ʩʘʤʝ: 

- ʪʨʠʤʘʻʪʴʩʷ ʜʠʩʪʘʥʮʽʷ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʜʠʟʝʣʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ 

ʜʘʪʯʠʢʽʚ ʽ ʜʨʦʪʽʚ; 

- ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; 

- ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ; 

- ʤʘʣʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ; 

- ʪʝʦʨʝʪʠʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʙʫʜʴ-ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʦʩʦʙʣʠʚʦ ʚ 

ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʘʮʽʚʥʠʢʽʚ); 

- ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʧʨʦʙʫʚʘʥʴ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ  ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

- ʩʫʤʽʩʥʽʩʪʴ ʽʟ ʚʞʝ ʢʣʘʩʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʦʯʥʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʥʝʨʫʡʥʽʚʥʠʤ ʤʝʪʦʜʦʤ; 

- ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʣʶʩʘʨʥʠʭ ʨʦʙʽʪ; 

- ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ; 

- ʙʝʟʧʝʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙʩʪʝʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ; 

- ʥʝ ʧʦʪʨʽʙʥʦ ʚʽʜʢʣʶʯʝʥʥʷ ʽ ʜʝʤʦʥʪʘʞ ʦʙʣʘʜʥʘʥʥʷ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʝʢʪʽʚ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ; 

- ʚʽʜʥʦʩʥʦ ʢʦʤʧʣʝʢʩʽʚ ɼʝʩʪʘ ʽ ʂʽʧʘʨʠʩ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. 

ɸʣʝ ʻ ʽ ʟʥʘʯʥʠʡ ʥʝʜʦʣʽʢ ʮʴʦʛʦ ʤʝʪʦʜʫ ï ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ ʧʨʦʧʨʘʮʴʦʚʘʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ ʚʽʜʩʫʪʥʽ ʪʝʨʤʦʛʨʘʤʠ ʥʦʚʦʛʦ ʪʘ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʦʙʪʦ ʥʝʤʘ ʤʘʩʠʚʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ʊʝʧʣʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʾʾ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʉʪʘʥ ʘʧʘʨʘʪʫʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ 

ʪʝʨʤʦʽʥʜʠʢʘʪʦʨʥʠʤ ʤʘʨʢʝʨʘʤ ʽ ʷʢʱʦ ʚʠʷʚʣʝʥʦ ʧʝʨʝʛʨʽʚ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ  ʪʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʠʡ ʙʽʣʴʰ ʨʝʪʝʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʘʙʦ ʨʝʤʦʥʪ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪʦʨ, ʱʦ ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʧʘʣʠʚʦʧʨʦʚʦʜʫ 

ʜʽʶʪʴ: 

 - ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʥʦʤ 

ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ (ʢʦʤʧʨʝʩʽʡʥʽ ʽ ʦʣʠʚʦôʟʻʤʥʽ ʢʽʣʴʮʷ), 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ (ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʪʠʩʢ ʽ 

ʪʨʠʚʘʣʽʩʪʴ ʫʧʦʨʩʢʫʚʘʥʥʷ), ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ; 

- ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʜʠʟʝʣʷ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʝʨʭʥʽ (ʙʣʦʢ ʜʠʟʝʣʷ, ʚʠʭʣʦʧʥʠʡ ʢʦʣʝʢʪʦʨ); 

- ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʽ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

(ʥʘʛʥʽʪʘʣʴʥʠʡ ʢʣʘʧʘʥ ʽ ʧʨʠʮʝʟʽʡʥʘ ʧʘʨʘ ʇʅɺʊ, ʩʦʧʣʦʚʠʡ ʥʘʢʦʥʝʯʥʠʢ 

ʬʦʨʩʫʥʢʠ). 
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ʆʮʽʥʠʪʠ ʚ ʷʢʦʤʫ ʩʪʫʧʝʥʽ ʥʘ ʥʘʛʨʽʚ ʬʦʨʩʫʥʢʠ ʽ ʥʘʛʥʽʪʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʣʠʚʦ, 

ʪʠʤ ʙʽʣʴʰ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʤʘʨʢʝʨʽʚ ʽ ʤʘʩʠʚʽʚ ʦʙʨʦʙʣʝʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʂʦʥʪʨʦʣʴʥʽ ʤʘʨʢʝʨʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ʽ, ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʦʜʥʘʢʦʚʠʭ 

ʫʤʦʚʘʭ. ʉʪʚʦʨʶʶʪʴʩʷ ʪʘʙʣʠʮʽ, ʤʘʩʠʚʠ ʜʘʥʠʭ ʽ ʚʞʝ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʦʞʣʠʚʦ 

ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ɸʈʄ) 

ʜʽʘʛʥʦʩʪʠʢʘ. ʊʘʢʽ ɸʈʄ ʚʞʝ ʽʩʥʫʶʪʴ, ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʤʘʩʠʚʠ ʜʘʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʷʢʽ ʚʞʝ ʻ. 

ɸʣʝ, ʜʘʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘʢʦʞ ʤʘʶʪʴ ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʚʦʻ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʷʢʽ ʟ ʯʘʩʦʤ ʚʠʭʦʜʷʪʴ ʽʟ ʣʘʜʫ. ɯʥʦʜʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʟʘʛʘʣʽ ʟ-ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ. ɯ ʜʽʘʛʥʦʩʪʠʢʘ (ʩʢʦʨʽʰʝ ʜʝʬʝʢʪʘʮʽʷ, 

ʦʛʣʷʜ, ʟʘʤʽʨʠ) ʚʠʢʦʥʫʻʪʴʩʷ ʚʞʝ ʧʽʩʣʷ ʟʥʷʪʪʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʨʦʙʦʯʠʭ 

ʧʦʟʠʮʽʷʭ, ʟʘ ʨʝʛʣʘʤʝʥʪʦʤ. ʊʦʙʪʦ ʚʢʣʶʯʘʻ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʠʭ 

ʨʦʙʽʪ ʝʣʝʤʝʥʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʟʙʠʨʘʶʪʴʩʷ ʽ, ʜʦʚʦʜʷʪʴʩʷ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʜʠʟʝʣʴ. ʇʨʠʙʣʠʟʥʦ ʚ 30 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ ʜʦʩʪʘʪʥʴʦ ʙʫʣʦ 

ʧʨʦʚʝʩʪʠ ʙʝʟʨʦʟʙʽʨʥʝ ʦʯʠʱʝʥʥʷ, ʧʨʦʤʠʚʘʥʥʷ ʙʝʟ ʟʥʽʤʘʥʥʷ ʟ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ 

[5]. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʭʦʜʦʚʠʭ ʯʘʩʪʠʥ ʚʘʛʦʥʽʚ ʰʚʠʜʢʽʩʥʠʭ ʧʦʾʟʜʽʚ 

2. ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʪʝʧʣʦʚʦʾ ʤʦʜʝʣʽ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ. 

3. ɺ ʪʝʧʣʦʚʫ ʤʦʜʝʣʴ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʚʥʝʩʝʥʦ ʢʦʝʬʽʮʽʻʥʪ ɸ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʬʘʢʪʦʨ ʭʦʜʦʚʠʭ ʯʘʩʪʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

éééé ʤʦʜʝʣʴ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʥʪʨʦʣʶ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʢʩ ʚʘʛʦʥʽʚ ʰʚʠʜʢʽʩʥʠʭ ʧʦʾʟʜʽʚ. 
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ʂʦʚʘʣʝʚʩʴʢʠʡ ɽ.ɺ., ʋʩʘʥʦʚ ɻ.ʄ. 

ɽʂʉʇʃʋɸʊɸʎɯʁʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ɸʉʀʅʍʈʆʅʅʀʍ 

ɼʆʇʆʄɯɾʅʀʍ ʄɸʐʀʅ ɽʃɽʂʊʈʆɺʆɿɯɺ ɿʄɯʅʅʆɻʆ ʉʊʈʋʄʋ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʆ.ɺ. ʂʣʠʤʝʥʢʦ 

ɸʥʦʪʘʮʽʷ. ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʫʤʦʚʠ ʨʦʙʦʪʠ ʘʩʠʥʭʨʦʥʥʠʭ ʜʦʧʦʤʽʞʥʠʭ 

ʤʘʰʠʥ (ɸɼʄ) ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʈʦʟʛʣʷʥʫʪʽ ʜʘʥʥʽ ʧʦ ʟʘʣʝʞʥʦʩʪʽ 

ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʜʚʠʛʫʥʘ ʅɹ-455ɸ ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, 

ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʄʂ ʟ ʘʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʛʠ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ, ʟʤʽʥʘ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʢʦʤʧʨʝʩʦʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ɸɼʄ, ʟʦʢʨʝʤʘ ʾʭ ʧʦ 

ʯʝʨʟʽ ʟʘʧʫʩʢ ʚʽʜ ʦʙʤʦʪʢʠ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʪʷʛʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʇʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʟʦʣʷʮʽʶ ɸɼʄ 

ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʩʪʝʞʝʥʥʷ ʟʘ ʪʝʤʧʦʤ ʾʭ ʟʥʦʩʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʦʾ ʚʠʜʽʣʝʥʦ ʜʚʘ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʩʪʘʨʽʥʥʷ ʽʟʦʣʷʮʽʾ - ʧʝʨʝʛʨʽʚʠ ʽ ʚʽʙʨʘʮʽʷ - ʽ ʦʜʠʥ 

ʬʘʢʪʦʨ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʘʨʽʥʥʷ 

ʽʟʦʣʷʮʽʾ - ʾʾ ʟʚʦʣʦʞʝʥʽʩʪʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʧʦʤʽʞʥʘ ʝʣʝʢʪʨʠʯʥʘ ʤʘʰʠʥʘ ʅɹ-455ɸ, ʽʟʦʣʷʮʽʷ, 

ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

 

ɺʩʪʫʧ. ɼʦʧʦʤʽʞʥʽ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ (ɼɽʄ) ʻ ʦʜʥʽʻʶ ʟ ʥʘʚʘʥʪʘʞʝʥʠʭ 

ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʚʦʟʫ. ʅʘ ʾʭ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʽʜʤʦʚ. ɺ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʧʦʤʽʞʥʽ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ ʩʭʠʣʴʥʽ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʤʝʭʘʥʽʯʥʠʭ, ʪʝʧʣʦʚʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʯʦʤʫ ʥʘ 

ʝʣʝʢʪʨʦʧʦʾʟʜʽ ʮʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ.[1] 

ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ 

ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʊʈʉ) ʧʨʠʜʙʘʣʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʝʣʠʢʝ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʡʦʛʦ 

ʙʝʟʟʙʠʪʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʻ 

ʤʽʥʽʤʽʟʘʮʽʷ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ, ʥʝʦʙʭʽʜʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʤʝʥʝʜʞʤʝʥʪʦʤ ʟ ʧʦʜʘʣʴʰʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʟʚʦʣʠʚ ʟ ʢʦʤʧʣʝʢʩʫ ʽʩʥʫʶʯʠʭ ʧʠʪʘʥʴ 

ʚʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʫ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʊʈʉ. ɼʣʷ ʾʾ 

ʚʠʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ. 

 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʩʥʦʚʥʠʤ ʟʘ ʩʪʫʧʝʥʝʤ 

ʟʥʘʯʫʱʦʩʪʽ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʽʟʦʣʷʮʽʾ, ʻ ʪʝʧʣʦʚʠʡ ʟʥʦʩ, ʮʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʝʟʣʽʯʯʶ ʜʦʩʣʽʜʞʝʥʴ, ʜʦ ʯʠʩʣʘ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ [2]; ʚ 
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ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʪʝʧʣʦʚʦʾ ʟʥʦʩ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʬʘʢʪʦʨʦʤ, ʦʜʥʘʢ 

ʚ ʨʦʙʦʪʽ [2] ʜʦʚʦʜʠʪʴʩʷ ʽʩʪʦʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʧʫʩʢʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ɺ ʨʦʙʦʪʽ ʊ.ɭ. ʄʽʥʘʢʦʚʦʾ [3] ʦʧʠʩʘʥʽ 

ʩʧʦʩʦʙʠ ʦʙʣʽʢʫ ʚʽʙʨʘʮʽʾ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ. ɿʚʦʣʦʞʝʥʥʷ ʽʟʦʣʷʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢ ʷʢ ʚʦʥʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʨʦʙʦʶ ʥʘʚʽʪʴ ʥʦʚʦʾ ʽʟʦʣʷʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʫʤʦʚʠ ʨʦʙʦʪʠ ʘʩʠʥʭʨʦʥʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʤʘʰʠʥ ʝʣʝʢʪʨʦʚʦʟʽʚ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʥʘ çʋʢʨʟʘʣʽʟʥʠʮʽè. ʈʦʟʛʣʷʥʫʪʠ ʜʘʥʥʽ ʧʦ 

ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʜʚʠʛʫʥʘ ʅɹ-455ɸ ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ 

ʞʠʚʣʝʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʄʂ ʟ ʘʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʧʨʫʛʠ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ, ʟʤʽʥʘ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʢʦʤʧʨʝʩʦʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʽʜʤʦʚ ɸɼʄ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʣʠʢʘʥʘ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʽʟʦʣʷʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʦʛʘʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ ʽʟʦʣʷʮʽʾ. ʉʶʜʠ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʧʽʜʚʠʱʝʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʦʙʤʦʪʦʢ ʽ ʯʘʩʪʽ ʟʚʦʣʦʞʝʥʥʷ, ʧʝʨʝʛʨʽʚʠ ʯʝʨʝʟ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽ ʧʦʛʘʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽʟʦʣʷʮʽʾ 

ʟʥʠʞʫʻʪʴʩʷ ʪʘʢʦʞ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʠʭ ʚʽʙʨʘʮʽʡ ʽ ʯʘʩʪʠʭ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ 

ʫʜʘʨʽʚ ʧʨʠ ʧʫʩʢʘʭ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʟʥʦʩ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʨʽʟʢʦ 

ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʝʣʝʢʪʨʦʚʦʟʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɸɼʄ ɽʈʉ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʨʘʮʶʶʪʴ ʧʨʠ ʥʘʩʪʫʧʥʠʭ 

ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. 

1. ɿʤʽʥʘ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʚʽʜ +25 ʜʦ ï39% ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

2. ʂʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ ʥʘʧʨʫʛʠ n
u U

U
K 0K =

 ʜʦ 0,10 (ʪʫʪ 0U  ʽ nU  ï 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʫʛʘ ʟʚʦʨʦʪʥʦʾ ʽ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ). 

3. ʂʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ n
i I

I
K 0=

 ʜʦ 0,10. ʊʫʪ 0I  ʽ nI  ï 

ʩʪʨʫʤʠ ʧʨʷʤʦʾ ʽ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʽʚ ʚ ʬʘʟʘʭ ʧʨʠ 

ʢʨʘʡʥʽʭ ʟʥʘʯʝʥʥʷʭ ʥʘʧʨʫʛʠ ʚ ʢʦʥʪʘʢʪʥʽʡ ʤʝʨʝʞʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ 

ʨʘʟʠ (ʨʠʩ. 1). 

4. ɿʥʠʞʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʜʦ 0,372 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ ʟ 380 ʜʦ 280 ɺ (ʨʠʩ. 2, ʘ). 

5. ɿʙʽʣʴʰʝʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʤʦʪʦʨ-ʢʦʤʧʨʝʩʦʨʽʚ (ʄʂ) ʯʝʨʝʟ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ (ʨʠʩ. 2, ʙ). 

6. ɿʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʢʦʤʧʨʝʩʦʨʽʚ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʦʚʽʪʨʷ (ʨʠʩ. 2, ʚ). 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʜʚʠʛʫʥʘ ʅɹ-455ɸ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 

 

 
 

ʈʠʩ. 2. ɺʧʣʠʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ɸɼʄ 

ʘ ï ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ ʅɹ-455ɸ ʧʨʠ ʥʘʧʨʫʟʽ ʞʠʚʣʝʥʥʷ 380 

(1) ʽ 280 (2) ɺ; ʙ ï ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʄʂ ʟ ʘʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʘʧʨʫʛʠ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ; ʚ ï ʟʤʽʥʘ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʢʦʤʧʨʝʩʦʨʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

 

 

7. ɿʤʽʥʘ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʰʠʥ ʯʝʨʝʟ ʽʩʪʦʪʥʠʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ: 

ʚʽʜ ï35 ʜʦ +50 ÁC. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʘʟʥʽ ʩʪʨʫʤʠ ʤʘʶʪʴ 

ʩʧʦʪʚʦʨʝʥʥʷ ʽ ʾʭ ʬʦʨʤʠ ʚʽʜʤʽʥʥʽ ʚʽʜ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ. ʊʘʢ, ʧʨʠ ʨʦʙʦʪʽ 

ʝʣʝʢʪʨʦʚʦʟʘ ʚ ʨʝʞʠʤʽ ʪʷʛʠ ʚ ʩʝʨʝʜʠʥʽ ʯʝʪʚʝʨʪʦʾ ʟʦʥʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠ ʥʘʧʨʫʟʽ 
5,27=ʂʉU  ʢɺ ʽ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ ʧʨʠ ʢʦʥʩʦʣʴʥʦʤʫ 

ʞʠʚʣʝʥʥʽ ʩʪʨʫʤ ʜʦʧʦʤʽʞʥʠʭ ʜʚʠʛʫʥʽʚ ʤʘʻ ʚʠʛʣʷʜ, ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3. ʬʘʟʥʽ ʩʪʨʫʤʠ ɸɼʄ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

 ̔ʚʠʤʽʨʫ ʥʘ ʝʣʝʢʪʨʦʚʦʟʽ ɺʃ80 

 

ɺ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʴʰʦʩʪʽ ʩʝʨʽʡʥʠʭ ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʣʷ 

ʞʠʚʣʝʥʥʷ ɸɼʄ ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʣʝʢʪʨʦʤʘʰʠʥʥʠʡ ʬʘʟʦʨʦʟʱʝʧʣʶʚʘʯ ʟ 

ʧʫʩʢʦʚʠʤʠ ʽ ʩʽʤʝʪʨʫʚʘʣʴʥʠʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ. ɼʘʥʘ ʩʭʝʤʘ ʬʘʟʦʨʦʟʱʝʧʣʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʚʦʟʘʭ ɺʃ60, ɺʃ80. 

ʆʩʦʙʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʞʠʚʣʷʯʦʾ ɸɼʄ ʝʥʝʨʛʽʾ ʚ ʩʭʝʤʘʭ ʟʛʘʜʘʥʠʭ ʚʠʱʝ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ [4]. ɻʨʫʧʠ ʤʘʰʠʥ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ 

ʤʽʥʣʠʚʦʾ ʽ ʯʘʩʪʦ ʧʽʜʚʠʱʝʥʦʾ ʥʝʩʠʤʝʪʨʽʾ ʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ. 

ʊʨʠʬʘʟʥʽ ʤʘʰʠʥʠ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʦʜʥʦʬʘʟʥʦʾ ʤʝʨʝʞʽ ʧʦ ʩʭʝʤʽ çʟʽʨʢʘè, ʜʚʽ 

ʾʭ ʬʘʟʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʦʙʤʦʪʢʠ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʪʷʛʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʽ ʻ 

ʨʫʭʦʚʠʤʠ, ʘ ʪʨʝʪʽ ʬʘʟʠ ʚʩʽʭ ʜʚʠʛʫʥʽʚ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʽ ʻ ʛʝʥʝʨʘʪʦʨʥʠʤʠ. 

ʅʘʧʨʫʛʘ ʚ ʦʙʤʦʪʮʽ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʫʭʦʚʠʭ ʬʘʟʘʭ 

ʟʥʠʞʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʤʘʰʠʥ, ʘ ʥʘʧʨʫʛʘ ʚ 

ʛʝʥʝʨʘʪʦʨʥʽʡ ʬʘʟʽ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ, ʪʘʢ ʷʢ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʢʦʞʥʦʾ ʤʘʰʠʥʠ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ, ʜʦʜʘʪʢʦʚʦ ʽʥʜʫʢʫʻ ʚ ʥʽʡ ɽʈʉ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʦʾ ʟʤʽʥʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʩʠʤʝʪʨʽʾ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ. ʊʘʢʦʞ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʨʦʙʠʪʴ 

ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʢʦʥʪʘʢʪʥʽʡ ʤʝʨʝʞʽ (ʂʄ), ʚʽʜ ʮʴʦʛʦ ʷʚʠʱʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʣʝʞʠʪʴ ʥʘʧʨʫʛʘ ʨʫʭʦʚʠʭ ʬʘʟ. 

ʉʪʫʧʽʥʴ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʥʝʨʛʽʾ, ʷʢʘ ʞʠʚʠʪʴ ɸɼʄ ʝʣʝʢʪʨʦʚʦʟʽʚ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʥʘʦʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʥʘ ʨʠʩ. 4. 

ɿ ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʥʘʧʨʫʟʽ ʞʠʚʣʝʥʥʷ jcos  

ʤʝʨʝʞʽ ʩʪʘʥʦʚʠʪʴ 0,86 - 0,88, ʘ ʢʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ ʥʘʧʨʫʛʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 1%, 

ʧʨʦʪʝ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʽʩʪʦʪʥʠʡ ʨʦʟʢʠʜ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ ʥʘʧʨʫʛʠ. ʗʢ 

ʚʽʜʦʤʦ, ʥʝʩʠʤʝʪʨʽʷ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ ʬʘʟ ʚʝʜʝ ʜʦ ʧʝʨʝʛʨʽʚʫ ʜʚʠʛʫʥʽʚ ʽ ʟʥʠʞʫʻ 

ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ. 

ɺʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʛʨʘʬʽʢʘ ʨʫʭʫ ʧʦʾʟʜʽʚ ʩʧʨʠʷʻ ʯʘʩʪʽʡ ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʚʦʟʽʚ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʽ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ ʦʜʥʫ ʬʽʜʝʨʥʽ ʟʦʥʫ ʟ ʧʦʜʦʣʘʥʥʷʤ 

ʧʽʜʡʦʤʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʊʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʪʽʡʥʠʭ 

ʚʜ̔ʭʠʣʝʥʴ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ɸɼʄ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʠʢʣʠʢʘʶʯʠ 

ʥʝʩʠʤʝʪʨʽʶ, ʟʥʠʞʝʥʥʷ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʽ ʧʝʨʝʛʨʽʚʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʽ 

ʚʨʘʭʫʚʘʪʠ ʝʤʧʽʨʠʯʥʦ. 
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ʈʠʩ. 4. ɿʘʣʝʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʜʦʧʦʤʽʞʥʠʭ 

ʤʘʰʠʥ ʝʣʝʢʪʨʦʚʦʟʘ ɺʃ80 ʚʽʜ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʦʜʥʦʬʘʟʥʦʾ ʤʝʨʝʞʽ (ʦʜʥʘ 

ʩʝʢʮʽʷ) 

 

ʘ ï ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʞʠʚʠʣʴʥʦʾ ʪʨʠʬʘʟʥʦʾ ʩʠʩʪʝʤʠ; ʙ ï ʪʝ ʞ 

ʧʨʠʚʦʜʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʅɹ-455ɸ; P1 ï ʩʧʦʞʠʚʘʥʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ 

ʧʦʪʫʞʥʽʩʪʴ; Iʧ ï ʬʘʟʥʠʡ ʩʪʨʫʤ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; Ŭi ï ʟʦʥʘ ʜʽʘʧʘʟʦʥʫ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʩʠʤʝʪʨʽʾ ʩʪʨʫʤʽʚ ʤʘʰʠʥ; Ic ï ʩʪʨʫʤ ʤʝʨʝʞʽ; Uʧ ï ʥʘʧʨʫʛʠ ʧʨʷʤʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ; U  ̔ï ʥʘʧʨʫʛʘ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; Ŭv ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ 

ʥʘʧʨʫʛʠ; Pʩ ï ʧʦʪʫʞʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ ʟ ʤʝʨʝʞʽ 

 

ʅʘ ʨʠʩ. 5 ʧʦʙʫʜʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʧʫʩʢʫ ʄɺ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ 

ʧʨʠ ʧʦʯʝʨʛʦʚʦʤʫ ʾʭ ʚʢʣʶʯʝʥʥʽ [4]. 

 

 
 

ʈʠʩ. 5. ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʧʫʩʢʫ ʄɺ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ ʧʨʠ ʧʦʯʝʨʛʦʚʦʤʫ 

ʾʭ ʚʢʣʶʯʝʥʥʽ 
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ʄʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ  ̔ ʥʦʨʤʘʣʴʥʽʡ ʥʘʧʨʫʟʽ ʢʦʞʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʜʚʠʛʫʥ ʟʘʧʫʩʢʘʻʪʴʩʷ ʟʘ ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʯʘʩ, ʘ ʧʨʠ ʟʥʠʞʝʥʽʡ ʢʦʞʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʜʚʠʛʫʥ ʟʘʧʫʩʢʘʻʪʴʩʷ ʜʦʚʰʝ. ʊʨʠʚʘʣʽ ʧʫʩʢʠ ʰʢʽʜʣʠʚʽ ʜʣʷ ʜʚʠʛʫʥʽʚ ʚ 

ʩʠʣʫ ʜʽʾ ʥʘ ʦʙʤʦʪʢʫ ʚʠʩʦʢʠʭ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʣʦʢʘʣʴʥʽ 

ʧʝʨʝʛʨʽʚʠ  ̔ʧʨʠʚʝʩʪʠ ʜʦ ʾʾ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ. 

ʄʦʞʥʘ ʧʽʜʢʨʝʩʣʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʪʨʠʚʘʣʦʩʪʽ ʧʫʩʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʤʘʰʠʥʠ ʚʽʜ ʯʝʨʛʦʚʦʩʪʽ ʾʭ ʧʫʩʢʽʚ, ʱʦ ʨʦʙʠʪʴ ʟʥʦʩ ʽʟʦʣʷʮʽʾ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ 

ʚʘʨʽʶʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʢʠʜʘʥʥʷ ʜʚʠʛʫʥʽʚ, ʩʪʚʦʨʶʶʯʠ ʧʦʭʠʙʢʠ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ. ɺʢʣʶʯʝʥʥʷ ʯʝʨʛʦʚʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠ ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʚʦʟʘ 

ʚʠʢʣʠʢʘʻ çʦʩʽʜʘʥʥʷè ʥʘʧʨʫʛʠ ʦʙʤʦʪʢʠ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʽ ʧʽʜʚʠʱʫʻ ʥʘʧʨʫʛʫ 

ʛʝʥʝʨʘʪʦʨʥʦʾ ʬʘʟʠ, ʪʠʤ ʩʘʤʠʤ ʟʤʽʥʶʶʯʠ ʩʠʤʝʪʨʽʶ ʥʘʧʨʫʛʠ. ʇʫʩʢʠ ʤʘʰʠʥ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦ ʘʣʛʦʨʠʪʤʘʤ, ʚʨʘʭʦʚʘʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽʥʩʪʨʫʢʮʽʷʭ, ʪʦʤʫ 

ʜʣʷ ʜʚʠʛʫʥʽʚ ʢʦʞʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʩʥʫʶʪʴ ʪʠʧʦʚʽ ʨʝʞʠʤʠ ʧʫʩʢʫ ʽ ʨʦʙʦʪʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʥʘʜʽʡʥʽʩʪʴ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ 

ʜʝʤʦʥʩʪʨʫʻ ʄɺ1 ʽ ʄʂ. ʆʜʥʘʢ ʧʨʠ ʘʥʘʣʽʟʽ ʥʘʧʨʘʮʶʚʘʥʴ ʥʘ ʚʽʜʤʦʚʫ ɸɼʄ ʟʘ 

ʤʝʭʘʥʽʟʤʘʤʠ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, ʪʘʢ ʷʢ ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʯʠʥʥʠʢʠ 

ʩʪʘʨʽʥʥʷ. ʅʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʜʚʠʛʫʥʘ ʚʧʣʠʚʘʻ ʨʝʞʠʤ ʡʦʛʦ ʨʦʙʦʪʠ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɼʄ ʝʣʝʢʪʨʦʚʦʟʘ ʪʘʢʽ, ʱʦ ʜʚʠʛʫʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʪʨʴʦʭ 

ʨʝʞʠʤʘʭ: 

S1 ï ʪʨʠʚʘʣʠʡ, ʚ ʷʢʦʤʫ ʜʚʠʛʫʥ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʩʪʘʣʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʧʨʘʮʶʻ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʮʠʢʣʫ; 

S2 ï ʢʦʨʦʪʢʦʯʘʩʥʠʡ, ʚ ʷʢʦʤʫ ʜʚʠʛʫʥ ʥʝ ʜʦʩʷʛʘʻ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʟʘ ʯʘʩ ʧʘʫʟʠ ʤʽʞ ʮʠʢʣʘʤʠ ʦʩʪʠʛʘʻ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

S3 ï ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʡ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʮʠʢʣʽʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ, 

ʧʨʠ ʷʢʦʤʫ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʽʦʜ ʧʘʫʟʠ ʤʽʞ ʚʢʣʶʯʝʥʥʷʤʠ ʥʝ ʚʩʪʠʛʘʻ 

ʟʨʽʚʥʷʪʠʩʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʨʝʞʠʤʫ ʭʘʨʘʢʪʝʨʥʠʡ ʩʚʽʡ ʪʝʤʧ ʟʥʦʩʫ ʽʟʦʣʷʮʽʾ, ʧʨʦʪʝ ʜʚʠʛʫʥ 

ʚ ʧʨʦʮʝʩʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʠʡ ʘʙʦ 

ʧʝʨʝʫʩʪʘʥʦʚʣʝʥʠʡ ʽ ʟʘ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʤʦʞʝ ʟʤʽʥʠʪʠ ʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ. ɼʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ɸɼʄ ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʾ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʠʤʝʪʨʽʾ ʩʪʨʫʤʫ ʽ 

ʥʘʧʨʫʛʠ, ʥʝʙʘʣʘʥʩ ʨʦʪʦʨʘ ʽ ʚʽʙʨʘʮʽʡʥʠʡ ʬʦʥ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʘʮʶʶʯʠʤʠ 

ʧʦʨʫʯ ʤʝʭʘʥʽʟʤʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʙʨʘʮʽʾ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʥʝʩʠʤʝʪʨʽʾ [4] ʽ ʩʪʫʧʽʥʴ ʚʽʙʨʘʮʽʡʥʦʛʦ ʬʦʥʫ ʚ 

ʤʘʰʠʥʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʝʣʝʢʪʨʦʚʦʟʘ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʱʦ ʚ ʤʘʰʠʥʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʝʣʝʢʪʨʦʚʦʟʘ ʤʘʣʦ ʧʨʦʩʪʦʨʫ ʽ 

ʚʽʜʩʫʪʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʷ, ʥʘʚʢʦʣʦ ɸɼʄ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʥʽʤʘʻʪʴʩʷ 

ʜʦ +50 - 65 ÁC. ʎʝ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʱʽʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʠʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʷʢʝ  ʧʦʩʪʽʡʥʦ ʥʘʛʨʽʚʘʻʪʴʩʷ. ʋʩʝ ʮʝ ʚʝʜʝ ʜʦ ʩʝʨʡʦʟʥʠʭ ʟʤʽʥ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ ʽ 

ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʤʘʰʠʥ ʜʦ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʙʽʣʴʰʫʶʯʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʛʨʽʚʫ ʽ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ ʽʟʦʣʷʮʽʾ. ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʥʝʙʝʟʧʝʢʘ ʧʦʣʷʛʘʻ ʚ ʟʙʽʣʴʰʝʥʥʽ ʚ'ʷʟʢʦʩʪʽ ʤʘʩʣʘ ʢʘʨʪʝʨʘ ʢʦʤʧʨʝʩʦʨʘ, ʚʥʘʩʣʽʜʦʢ 
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ʷʢʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʦʤʝʥʪ ʦʧʦʨʫ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʚ ʛʽʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦ ʧʝʨʝʢʠʜʘʥʥʷ ʤʘʰʠʥʠ, ʘ ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ï ʜʦ ʪʨʠʚʘʣʦʛʦ 

ʧʫʩʢʫ ʽ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʽʟʦʣʷʮʽʾ. 

ʇʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʟʦʣʷʮʽʶ 

ɸɼʄ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʩʪʝʞʝʥʥʷ ʟʘ ʪʝʤʧʦʤ ʾʭ ʟʥʦʩʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʦʾ ʚʠʜʽʣʝʥʦ ʜʚʘ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʩʪʘʨʽʥʥʷ ʽʟʦʣʷʮʽʾ ï ʧʝʨʝʛʨʽʚʠ ʽ ʚʽʙʨʘʮʽʷ ï ʽ 

ʦʜʠʥ ʬʘʢʪʦʨ, ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ 

ʩʪʘʨʽʥʥʷ ʽʟʦʣʷʮʽʾ ï ʾʾ ʟʚʦʣʦʞʝʥʽʩʪʴ (ʨʠʩ. 6). 

 

 
 

ʈʠʩ. 6. ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʨʫʡʥʫʶʯʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ 

ʽʟʦʣʷʮʽʾ ɸɼʄ ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʥʦʚʥʠʤ ʟʘ ʩʪʫʧʝʥʝʤ ʟʥʘʯʫʱʦʩʪʽ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʽʟʦʣʷʮʽʾ, ʻ ʪʝʧʣʦʚʠʡ ʟʥʦʩ, ʮʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʜʦ 

ʯʠʩʣʘ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ [2]. ɺ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʪʝʧʣʦʚʦʾ ʟʥʦʩ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʦʜʥʘʢ ʚ ʨʦʙʦʪʽ [2] ʜʦʚʦʜʠʪʴʩʷ ʽʩʪʦʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʧʫʩʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʦʧʠʩʘʥʽ ʩʧʦʩʦʙʠ ʦʙʣʽʢʫ ʚʽʙʨʘʮʽʾ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ. ɿʚʦʣʦʞʝʥʥʷ 

ʽʟʦʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢ ʷʢ ʚʦʥʦ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʨʦʙʦʶ ʥʘʚʽʪʴ ʥʦʚʦʾ ʽʟʦʣʷʮʽʾ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʇɯɼɺʀʑɽʅʅʗ ʈɽʉʋʈʉʋ ɼɽʊɸʃɽʁ ʃʆʂʆʄʆʊʀɺɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʆ.ɺ. ʂʣʠʤʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ ʦʢʘʟʫʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʉʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʤʽʮʥʶʶʯʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ, ʜʦ ʯʠʩʣʘ ʷʢʠʭ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ 

ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʨʦʱʝʥʠʭ 

ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʪʘʢʦʞ ʚʽʜʩʫʪʥʻ ʜʦʩʪʘʪʥʻ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʷʚʠʱ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʝʪʘʣʽ ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʮʥʝʥʥʽ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʡʦʛʦ ʨʝʞʠʤʽʚ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʘʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʪʘʣʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ. 

 

ɺʩʪʫʧ. ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ ʦʢʘʟʫʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʉʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʤʽʮʥʶʶʯʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ, ʜʦ ʯʠʩʣʘ ʷʢʠʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʧʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʇʇɼ). 

ʇʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ 

ʨʽʟʥʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʨʦʟʤʽʨʽʚ ʽ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʦʧʽʨ ʚʪʦʤʽ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ 

ʜʝʪʘʣʝʡ ʽ ʟʙʽʣʴʰʠʪʠ ʪʠʤ ʩʘʤʠʤ ʨʝʩʫʨʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ. 

ʆʜʥʘʢ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʨʦʱʝʥʠʭ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʪʘʢʦʞ ʚʽʜʩʫʪʥʻ ʜʦʩʪʘʪʥʻ 

ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʷʚʠʱ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʝʪʘʣʽ ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʮʥʝʥʥʽ 

ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʡʦʛʦ ʨʝʞʠʤʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʘʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʝʪʘʣʝʡ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʚʠʜʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʤʽʮʥʝʥʥʷ ʥʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʽ ʦʙʣʘʩʪʽ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ [1, 2] ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʟʤʽʥʠ ʚ ʤʝʪʘʣʽ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʦʮʽʥʶʶʪʴʩʷ ʩʪʫʧʝʥʝʤ 

ʚʠʢʨʠʚʣʝʥʥ ̫ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ, ʱʽʣʴʥʽʩʪʶ ʜʠʩʣʦʢʘʮʽʾ, ʚʝʣʠʯʠʥʦʶ 

ʨʘʟʦʨʽʻʥʪʫʚʘʥʥʷ ʙʣʦʢʽʚ, ʥʘʧʨʫʞʝʥʽʩʪʶ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥ. ʎʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ 
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ʰʘʨʽ, ʽ ʩʧʨʠʷʶʪʴ ʧʨʠʡʥʷʪʪʶ ʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ ʧʦ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʟʤʽʮʥʝʥʥʷ 

ʜʝʪʘʣʝʡ. 

ʆʜʥʘʢ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʥʢʨʝʪʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʚʦʜʠʪʴʩʷ ʨʦʟʧʦʜʽʣʷʪʠ 

ʟʫʩʠʣʣʷ ʦʙʨʦʙʢʠ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʙʨʦʙʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʠʙʠʨʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʨʽʚʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝ ʨʦʟʨʦʙʣʝʥʽʩʪʶ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʩʢʣʘʜʥʽʩʪʶ ʾʭ ʢʦʥʪʨʦʣʶ ʚ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʟ ʽʥʰʦʛʦ. 

ʆʜʥʠʤ ʟʽ ʟʤʽʮʥʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʻ ʜʨʦʙʣʝʥʥʷ ʟʝʨʝʥ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, 

ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʤʝʞʽ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʧʨʘʚʠʣʴʥʦʾ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʻ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ. ʇʨʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ʟʝʨʝʥ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʰʣʷʭʠ ʣʝʛʢʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʜʠʩʣʦʢʘʮʽʡ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʨʦʙʦʪʠ 

ʤʽʞʘʪʦʤʥʠʭ ʟʚ'ʷʟʢʽʚ ʧʨʦʪʠ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʩʠʣ [3]. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʇʇɼ ʧʦʣʷʛʘʻ ʥʝ ʚ ʟʤʽʥʽ ʬʦʨʤʠ, ʘ ʚ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ. ʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʟʘʭʦʧʣʶʻ ʥʝ ʚʝʩʴ ʦʙʩʷʛ ʜʝʪʘʣʽ, ʘ 

ʪʽʣʴʢʠ ʾʾ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʩʣʽʜʦʚʥʝ ʣʦʢʘʣʴʥʝ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʧʨʠ ʷʢʦʤʫ ʦʙʩʷʛ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʟʤʽʥʶʻ ʨʦʟʤʽʨʠ 

ʚʽʜ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ ʤʽʣʽʤʝʪʨʘ ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ. 

ʋ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʮʽ ʧʠʪʘʥʥʷ ʥʝ ʦʪʨʠʤʘʣʠ ʥʘʣʝʞʥʦʾ ʨʦʟʨʦʙʢʠ, 

ʚ ʟʦʢʨʝʤʘ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʙʨʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʚʠʚʯʝʥʥʷ ʟʤʽʥʠ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʽ 

ʚʽʙʨʘʮʽʡʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʜʝʪʘʣʴ ʽ ʚʩʪʘʥʦʚʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʮʥʝʥʥʽ ʪʘ ʟʚʠʯʘʡʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʤʘʰʠʥ 

ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʦʧʦʨʫ ʜʝʪʘʣʽ ʨʫʡʥʫʚʘʥʥʶ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʧʨʘʮʶʻ ʚ ʫʤʦʚʘʭ, 

ʧʨʠ ʷʢʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʡʤʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʾʭ 

ʧʦʚʝʨʭʥʝʚʠʤ ʰʘʨʦʤ. ʊʦʤʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʦʨʫ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʫ ʨʫʡʥʫʚʘʥʥʶ. ʇʽʜʚʠʱʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʚʠʩʦʢʦʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʦ, ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʦʥʠ ʯʫʪʣʠʚʽ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʽ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ ʚʪʦʤʽ. 

ɼʣʷ ʜʝʪʘʣʝʡ, ʨʫʡʥʫʚʘʥʥʷ ʷʢʠʭ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ, ʨʦʟʨʦʙʣʝʥʠʡ ʨʷʜ 

ʤʝʪʦʜʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʥʘʥʝʩʝʥʥʽ 

ʧʦʢʨʠʪʪʽʚ ʘʙʦ ʟʤʽʥʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ. 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʽ ʜʦʩʷʛʘʻʪʴʩʷ ʦʩʘʜʞʝʥʥʷʤ ʥʘ ʾʾ 

ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ʇʨʠ ʟʤʽʥʽ ʩʪʘʥʫ 
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ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʟʤʽʥʠ ʚ ʤʝʪʘʣʽ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ 

ʡʦʛʦ ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ. 

ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʟʘʣʝʞʠʪʴ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʚʽʜ ʚʠʜʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʘ ʟ ʽʥʰʦʛʦ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ. 

ʇʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ï ʮʝ ʦʙʨʦʙʢʘ ʪʠʩʢʦʤ, ʧʨʠ ʷʢʽʡ 

ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʫʻʪʴʩʷ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ɼʦ 

ʤʝʪʦʜʽʚ ʩʪʘʪʠʯʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ 

ʥʘʢʦʯʫʚʘʥʥʷ, ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʽ ʧʨʦʪʷʛʫʚʘʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ 

ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʬʘʟʽ ʧʨʦʮʝʩʫ. 

ʅʘʨʷʜʫ ʟ ʮʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʇʇɼ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʠʥʘʤʽʯʥʦʤʫ (ʫʜʘʨʥʦʤʫ) ʚʧʣʠʚʽ ʦʙʨʦʙʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ 

ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʦʬʽʣʶ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʽʜ ʜʝʷʢʠʤ ʢʫʪʦʤ ʜʦ 

ʥʝʾ. ʏʠʩʣʝʥʥʽ ʫʜʘʨʠ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, 

ʟʘʣʠʰʘʶʪʴ ʥʘ ʥʽʡ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʦʢʘʣʴʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʚʽʜʙʠʪʢʽʚ. ʈʦʟʤʽʨʠ 

ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ 

ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʽʜ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʧʦ ʧʦʚʝʨʭʥʽ. 

ɼʦ ʤʝʪʦʜʽʚ ʫʜʘʨʥʦʛʦ ʇʇɼ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʙʨʘʮʽʡʥʫ ʽ ʫʣʴʪʨʘʟʚʫʢʦʚʫ 

ʦʙʨʦʙʢʫ, ʢʘʨʙʫʚʘʥʥʷ ʪʘ ʽʥ. ʇʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ: 

- ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ; 

- ʟʤʝʥʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ; 

- ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʩʪʠʩʢʘʶʯʠʭ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ; 

- ʫʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʻ ʚʘʞʣʠʚʦʶ 

ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʟʤʽʮʥʶʶʯʦʾ ʦʙʨʦʙʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʫ ʧʽʜʚʠʱʫʶʪʴʩʷ ʤʽʮʥʽʩʪʴ ʜʝʪʘʣʝʡ ʚ 1,3-2,2, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʚ 3-6 ʨʘʟʽʚ, 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʢʦʥʪʘʢʪʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʪʘ ʽʥʰʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʝʪʘʣʽ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʜʝʪʘʣʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʾʾ ʤʝʪʘʣʦ 

ʩʪʨʫʢʪʫʨʦʶ, ʭʽʤʽʯʥʠʤ ʽ ʬʘʟʦʚʠʤ ʩʢʣʘʜʦʤ. ʋ ʥʘʫʢʦʚʽʡ ʽ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ 

ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʦʮʽʥʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: 

- ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʽ; 

- ʬʽʟʠʯʥʠʡ ʩʪʘʥ; 

- ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ; 

- ʤʝʭʘʥʽʯʥʠʡ ʩʪʘʥ. 

ʋ ʧʨʦʮʝʩʽ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ, 

ʚʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʤʽʥʶʶʪʴʩʷ: 

ʧʦʢʘʟʥʠʢʠ ʦʧʦʨʫ ʜʝʬʦʨʤʘʮʽʾ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ ʧʦʢʘʟʥʠʢʠ ʧʣʘʩʪʠʯʥʦʩʪʽ 

ʟʤʝʥʰʫʶʪʴʩʷ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʡʥʝ ʟʤʽʮʥʝʥʥʷ ʘʙʦ ʥʘʢʣʝʧ. 

ɼʝʬʦʨʤʘʮʽʡʥʝ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʤʽʨʦʤ ʪʚʝʨʜʦʩʪʽ ʘʙʦ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʧʽʨ ʤʝʪʘʣʫ 

ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʉʪʫʧʽʥʴ ʟʤʽʮʥʝʥʥʷ ŭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ ʅ1 ʽ ʅ2 ï ʚʽʜʧʦʚʽʜʥʦ ʪʚʝʨʜʽʩʪʴ (ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ) ʤʝʪʘʣʘ ʜʦ ʽ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ. 

ʉʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʤʝʪʦʜʫ ʽ 

ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ, ʘʣʝ ʽ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʦ ʟʤʽʮʥʝʥʥʷ. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʻ ʟʘʣʠʰʢʦʚʽ 

ʥʘʧʨʫʛʠ. ɼʞʝʨʝʣʦʤ ʚʠʥʠʢʥʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʛ ʻ ʤʽʢʨʦʥʘʧʨʫʛʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʢʨʠʩʪʘʣʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ ʤʝʪʘʣʫ. 

ɿʘʣʠʰʢʦʚʽ ʥʘʧʨʫʛʠ ʙʫʚʘʶʪʴ ʨʦʟʪʷʛʫʶʯʠʤʠ ʽ ʩʪʠʩʢʘʶʯʠʤʠ. ɿʘʣʠʰʢʦʚʽ ʥʘʧʨʫʛʠ - 

ʮʝ ʪʝʥʟʦʨ ʽ ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʽ ʥʘ ʙʫʜʴ-ʷʢʽ ʦʩʽ ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʽʥʘʪ. ʆʩʪʘʪʦʯʥʽ ʥʘʧʨʫʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʤʝʪʦʜʠ ʧʦʰʘʨʦʚʦʛʦ ʪʨʘʚʣʝʥʥʷ ʽ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʧʣʠʚ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʨʦʙʦʪʠ ʜʝʪʘʣʝʡ ʜʫʞʝ ʚʝʣʠʢʝ. ʅʘʫʢʦʚʽ ʜʠʩʢʫʩʽʾ ʧʨʦ ʬʦʨʤʫʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʘʶʪʴ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʝʨʫʶʯʠ ʮʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʝʪʘʣʽ. ʇʦʚʝʨʭʥʝʚʝ 

ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʻ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ 

ʜʝʪʘʣʝʡ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʪʦʤʠ ʛʣʘʜʢʠʭ 

ʟʨʘʟʢʽʚ ʧʨʠ 1000max =s  ʄʇʘ. 

 

ʊʘʙʣʠʮʷ 1 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʟʨʘʟʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ 

ʄʝʪʦʜ ʦʙʨʦʙʢʠ 
ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʉʪʘʣʴ 65ɻ ʉʪʘʣʴ ʃ-53 ʉʪʘʣʴ 30ʍɻʉɸ 

ɿʚʠʯʘʡʥʝ ʟʤʽʮʥʝʥʥʷ 17500 14100 16200 

ɺʽʙʨʘʮʽʡʥʝ ʟʤʽʮʥʝʥʥʷ 36900 26800 28900 

ʆʙʢʘʪʫʚʘʥʥʷ ʨʦʣʠʢʘʤʠ 21700 16800 18100 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʧʨʠ ʚʽʙʨʘʮʽʡʥʽʡ ʦʙʨʦʙʮʽ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʣʷ 

ʩʪʘʣʽ 65ɻ ʚ 2,1 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʽʡ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʨʝʩʫʨʩ ʜʝʪʘʣʝʡ ʚʧʣʠʚʘʻ 

ʰʦʨʩʪʢʽʩʪʴ ʾʭ ʧʦʚʝʨʭʥʽ, ʦʩʢʽʣʴʢʠ ʟʘʧʘʜʠʥʠ ʥʝʨʽʚʥʦʩʪʝʡ ʻ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ 

ʥʘʧʨʫʞʝʥʴ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʥʘʩʪʫʧʥʠʤ 

ʚʠʨʘʟʦʤ: 
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ʜʝ ů-1 ʽ ů-1ʂ ï ʤʝʞʘ ʚʠʪʨʠʚʘʣʦʩʪʽ ʛʣʘʜʢʦʛʦ ʟʨʘʟʢʘ ʽ ʟʨʘʟʢʘ ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ 

ʥʘʧʨʫʛʠ ʚʽʜʧʦʚʽʜʥʦ; 
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q ï ʢʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ; 

sa  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

[3]: 

 

( )5,0

max2
200

1 V
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RR
st
gas += ,                                        (3) 

 

ʜʝ tp ï ʚʽʜʥʦʩʥʘ ʦʧʦʨʥʘ ʜʦʚʞʠʥʘ ʧʨʦʬʽʣʶ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ; 

sm ï ʩʝʨʝʜʥʽʡ ʢʨʦʢ ʥʝʨʽʚʥʦʩʪʝʡ; 

Rmax ï ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʤʽʢʨʦʧʨʦʬʽʣʶ; 

RV ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʣʽʥʽʾ ʟʘʧʘʜʠʥ ʜʦ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ. 

ʇʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʮʥʝʥʥʽ ʬʦʨʤʫʶʪʴʩʷ ʧʦʚʝʨʭʥʽ ʟ ʜʫʞʝ ʤʘʣʦʶ 

ʰʦʨʩʪʢʽʩʪʶ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʚʪʦʤʥʠʡ ʦʧʽʨ ʽ ʟʙʽʣʴʰʝʥʥʽ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʘʨ ʪʝʨʪʷ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʠ 

ʚʽʙʨʘʮʽʡʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ ʚ 2,29-2,95 ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʽʡ ʦʙʨʦʙʮʽ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʇʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʾʭ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʾʭ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

2. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʩʣʷ ʚʽʙʨʘʮʽʡʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʚ 2,29-

2,95 ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʜʝʬʦʨʤʘʮʽʾ. 
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ʆʎɯʅʂɸ ɺʊʈɸʊ ʇʆʊʋɾʅʆʉʊɯ ʋ ɺʋɿʃɸʍ ɽʂɯʇɸɾʅʆɰ ʏɸʉʊʀʅʀ 

ʃʆʂʆʄʆʊʀɺɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʆ.ɹ.ɹʘʙʘʥʽʥ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽ ʦʮʽʥʢʘ ʚʪʨʘʪ 

ʧʦʪʫʞʥʦʩʪʽ ʫ ʚʫʟʣʘʭ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʣʦʢʦʤʦʪʠʚʽʚ. ʎʝ ʟʦʢʨʝʤʘ ʩʪʦʩʫʻʪʴʩʷ 

ʤʦʪʦʨʥʦ-ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ, ʙʫʢʩʦʚʠʭ ʚʫʟʣʘʭ ʪʘ ʪʷʛʦʚʦʾ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʟʽʙʨʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʚ 

ʝʢʽʧʘʞʥʽʡ ʯʘʩʪʠʥʽ ʚʠʥʠʢʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʫ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʫʟʣʘʭ, ʘ ʽ ʟ-ʟʘ ʨʽʟʥʠʮʽ 

ʰʚʠʜʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʫ 

ʙʘʥʜʘʞʘ ʢʦʣʽʩʥʠʭ ʧʘʨ. ʅʘ ʧʽʜʩʪʘʚʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʪʝʦʨʽʾ ʟʤʘʱʝʥʥʷ ʚʠʟʥʘʯʝʥʽ 

ʭʘʨʘʢʪʝʨʥʽ ʧʘʨʘʤʝʪʨʠ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʚʪʨʘʪʘʤʠ ʧʦʪʫʞʥʦʩʪʽ, ʜʽʘʤʝʪʨʦʤ ʙʘʥʜʘʞʘ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʘ ʰʚʠʜʢʽʩʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʦʛʦ ʙʣʦʢʘ ʚ ʮʽʣʦʤʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʯʘʩ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʪʨʘʪʠ, ʟʘʣʝʞʥʽʩʪʴ, ʣʦʢʦʤʦʪʠʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʧʽʜʰʠʧʥʠʢ, ʧʦʪʫʞʥʽʩʪʴ, ʪʝʨʪʷ, ʰʚʠʜʢʽʩʪʴ. 

 

ɺʩʪʫʧ. ʗʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʤʦʥʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ) 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ [5]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.  

ʇʨʦʙʣʝʤʘʤ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʠʪʴ 

ʙʘʛʘʪʦ ʨʦʙʽʪ. ʗ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʨʝʤʦʥʪʫ, ʧʦʢʨʘʱʝʥʥʶ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ [10,11]. 

ɭ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʶ ʪʘ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʶ [9]. ʈʘʟʦʤ ʽʟ ʪʠʤ ʧʠʪʘʥʥʷʤ ʜʦʜʝʨʞʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʨʦʟʤʽʨʽʚ ʧʽʜ 

ʯʘʩ ʩʢʣʘʜʘʥʥʷ ʚʫʟʣʽʚ ʣʦʢʦʤʦʪʠʚʽʚ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ. ʊʦʤʫ 

ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʻ ʩʚʦʻʯʘʩʥʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ.ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʽ 

ʦʮʽʥʢʘ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʫʟʣʘʭ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʣʦʢʦʤʦʪʠʚʽʚ. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ 

ʣʦʢʦʤʦʪʠʚʽʚ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʯʥʠʭ ʽ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ; 

- ʩʢʣʘʩʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʫ 

ʣʽʤʽʪʫʶʯʠ ʚʫʟʣʘʭ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ; 
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- ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʫ ʣʽʤʽʪʫʶʯʠ ʚʫʟʣʘʭ ʝʢʽʧʘʞʥʦʾ 

ʯʘʩʪʠʥʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʫ ʚ ʩʢʣʘʜʘʣʴʥʠʭ 

ʦʜʠʥʠʮʷʭ, ʚʫʟʣʘʭ ʽ ʘʛʨʝʛʘʪʘʭ ʤʦʞʫʪʴ ʟ'ʷʚʠʪʠʩʷ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, 

ʟʫʤʦʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷʤ ʾʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʟʘʚʦʜʩʴʢʠʭ 

ʟʥʘʯʝʥʴ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ʎʝ ʟʥʠʞʫʻ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʣʦʢʦʤʦʪʠʚʘ. ɼʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʨʝʤʦʥʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʦʧʫʩʢʽʚ ʥʘ ʪʝʭʥʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʯʠʤ ʙʽʣʴʰʝ ʜʦʧʫʩʢʠ, 

ʪʠʤ ʟʥʘʯʥʽʰʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʦʮʽʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ 

ʚʫʟʣʘʭ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʦʚʦʟʽʚ ʷʢ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʫʤʘʨʥʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʦʚʦʟʘ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʥʘʩʪʫʧʥʠʭ ʚʫʟʣʘʭ ʽ ʧʝʨʝʜʘʯʘʭ: ʤʦʪʦʨʥʦ-

ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ, ʙʫʢʩʦʚʠʤʠ ʚʫʟʣʽ, ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʠ 

ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ ʽ 

ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʢʦʣʝʩʘ 

ʆʮʽʥʢʘ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʚʟʘʥʥʷ 

ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʪʝʨʪʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʩʪʽʡʥʦʾ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʥʘʧʨʷʤʢʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 

ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʚ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʥʝʟʤʽʥʥʘ 

(ʩʪʘʮʽʦʥʘʨʥʘ ʟʘʜʘʯʘ ʛʽʜʨʦ ʜʠʥʘʤʽʯʥʦʾ ʪʝʦʨʽʾ ʤʘʩʪʠʣʘ) [1] 

 

 
 

ʜʝ  - ʜʦʚʞʠʥʘ ʚʢʣʘʜʠʰʘ ʧʽʜʰʠʧʥʠʢʘ, ʤ; 

 d - ʜʽʘʤʝʪʨ ʰʠʡʢʠ ʚʘʣʘ, ʤ; 

 ɤ - ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ, 1/ʩ; 

 ɛ - ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʇʘʩ; 

 ɣ - ʚʽʜʥʦʩʥʠʡ ʟʘʟʦʨ, 

 

 
 

ʜʝ ȹ - ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ ʚ ʧʽʜʰʠʧʥʠʢʫ, ʤ 

 ɝ - ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ ʚ ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʥʦʰʝʥʥʷ  ʽ ɢ ʧʦ ʜʽʘʛʨʘʤʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʦʧʦʨʫ ʰʠʧʘ ʦʙʝʨʪʘʥʥʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʪʷ ʚ ʥʝʨʦʙʦʯʽʡ ʯʘʩʪʠʥʽ ʟʘʟʦʨʫ ʜʣʷ 

ʧʽʜʰʠʧʥʠʢʘ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʨʦʟʪʦʯʝʥʥʷʤ. 

ɺʽʜʥʦʩʥʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ɢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʜʽʘʛʨʘʤʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ ʜʣʷ ʧʽʜʰʠʧʥʠʢʘ ʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʩʪʦʯʢʦʡ ʚʠʭʦʜʷʯʠ ʟ ʟʥʘʯʝʥʴ   

ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ , [1] 
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ʜʝ  ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʽʜʰʠʙʥʠʢ, ʅ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʝʨʝʜʥʝʥʠʭ ʜʘʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ɺʃ10 ʪʘ ɺʃ80, ʚʦʥʠ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 1. ʉʝʨʝʜ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʠʩʪʫʧʘʻ ʨʘʜʽʘʣʴʥʠʡ 

ʟʘʟʦʨ ȹ, ʷʢʠʡ ʻ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʚʠʭʦʜʽ 

ʝʣʝʢʪʨʦʚʦʟʘ ʟ ʨʝʤʦʥʪʫ.[3,4] 

 

ʊʘʙʣʠʮʷ 1 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʠʭ 

ʧʽʜʰʠʧʥʠʢʘʭ (ʄʆʇ) ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ ɺʃ-10 ʽ Bʃ-80 

ʇʘʨʘʤʝʪʨ ,ʤ , ʤ , 1/ʩ , ʇʘʩ , ʤʤ , ʅ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 0,304 0,205 163 0,06 0,1-1,0 12500 

 

ɺʠʢʦʥʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (1) - (3) ʨʦʟʨʘʭʫʥʢʠ ʚ ʩʝʨʝʜʦʚʠʱʽ MathCAD 

ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʦ ʚʪʨʘʪʘʭ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʪʝʨʪʷ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ 

ʧʽʜʰʠʧʥʠʢʫ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦ ʚʪʨʘʪʘʭ ʤʦʞʥʦʩʪʠ ʥʘ ʪʝʨʪʷ ʚ ʤʦʪʦʨʥʦ-

ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ 

ʈʘʜʽʘʣʴʥʠʡ 

ʟʘʟʦʨ, ʤʤ 

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 

ɺʪʨʘʪʠ 

ʧʦʪʫʞʥʦʩʪʽ N, 

ʂɺʪ 

12,4 10,96 9,69 8,54 7,55 6,64 5,89 5,26 4,76

5 

4,4 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʙʫʜʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ 

ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ ʚʽʜ ʨʘʜʽʘʣʴʥʦʛʦ ʟʘʟʦʨʫ (ʨʠʩ. 1) 

ɸʧʨʦʢʩʠʤʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ (ʈʠʩ.1), ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʪʝʨʪʷ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ 

 

 
 

ʆʮʽʥʢʘ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʯʝʥʥʷ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ 

ʜʝʪʘʣʝʡ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʽʚ ʟʘʚʞʜʠ ʚʠʥʠʢʘʶʪʴ ʪʝʨʪʷ 

ʢʦʯʝʥʥʷ ʽ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ. ʂʦʞʥʘ ʩʢʣʘʜʦʚʘ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ ʩʢʣʘʜʥʠʤ ʯʠʥʦʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʽ ʤʘʩʪʠʣʘ) ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʢʦʥʪʘʢʪʥʽ ʚʟʘʻʤʦʜʽʾ.[3,4]  
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ɺ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʤʦʤʝʥʪ ʪʝʨʪʷ ʄʪʨ (ʅʤʤ) ʚ ʧʽʜʰʠʧʥʠʢʫ 

ʚʠʟʥʘʯʘʶʪʴ[7] 

 

 
 

ʜʝ  - ʫʤʦʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʜʣʷ ʨʦʣʠʢʦʚʠʭ 

ʧʽʜʰʠʧʥʠʢʽʚ 

   - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʯʝʥʥʷ, 0,015; 

  - ʜʽʘʤʝʪʨ ʪʽʣʘ ʢʦʯʝʥʥʷ, ʤʤ; 

 - ʜʽʘʤʝʪʨ ʙʽʛʦʚʦʾ ʜʦʨʽʞʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ, ʤʤ; 

 - ʨʘʜʽʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʅ; 

  - ʜʽʘʤʝʪʨ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ, ʤʤ. 

 

 
 

ʈʠʩ. 1 ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ 

ɺʃ-10 ʽ ɺʃ-80 

 

ʇʨʠʡʥʷʚʰʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʜʘʶʪʴʩʷ ʟʥʦʩʫ ʪʽʣʘ ʢʦʯʝʥʥʷ, ʽ 

ʚʠʩʣʦʚʠʚʰʠ ʮʝʡ ʟʥʦʩ ʯʝʨʝʟ ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ, ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ  

 

 
 

ʜʝ  - ʜʽʘʤʝʪʨ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ, ʤʤ; 

  - ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ ʚ ʧʽʜʰʠʧʥʠʢʫ, ʤʤ; 

- ʜʽʘʤʝʪʨ ʙʽʛʦʚʦʾ ʜʦʨʽʞʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʘ, ʤʤ, 



133 
 

 

 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʤʽʥʫ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʨʘʜʽʘʣʴʥʦʛʦ ʟʘʟʦʨʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʦʮʽʥʠʪʠ ʟʤʽʥʘ 

ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʫ ʚʫʟʣʽ ʧʨʠ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ N (ɺʪ) [6] 

 

 
 

ʜʝ  - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʧʽʜʰʠʧʥʠʢʘ, ʦʙ/ʭʚ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʘʭ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ ɺʃ80 ʽ ɺʃ10 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 3. 

 

ʊʘʙʣʠʮʷ 3 

ɼʘʥʽ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʫʟʣʘ ʇʘʨʘʤʝʪʨʠ, ʦʜ. ʚʠʤʽʨʫ 

, ʤʤ , ʤʤ ȹ, ʤʤ , ʅ n, 

ʦʙ/ʭʚ 

ʇʽʜʰʠʧʥʠʢ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ 320 180 0,08-0,37 60000 995 

 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʴ ʟ ʪʘʙʣʠʮʽ 2 ʚ ʚʠʨʘʟʠ (5) - (8) ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʽ ʧʦʙʫʜʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

(ʨʠʩ. 2)., ʘʧʨʦʢʩʠʤʘʮʽʷ ʷʢʦʾ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʙʫʢʩʦʚʠʭ ʚʫʟʣʘʭ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

 

 
 

ʆʮʽʥʢʘ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ. ʇʨʠ ʚʟʘʻʤʥʽʡ 

ʧʝʨʝʢʦʯʫʚʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ ʧʨʦʬʽʣʽʚ ʟʫʙʽʚ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʧʽʜʚʦʜʴ ʤʽʡ ʜʦ 

ʚʝʜʫʯʦʛʦ ʝʣʝʤʝʥʪʫ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʽ ʢʦʯʝʥʥʷ. 

ʊʝʨʪʷʤ ʢʦʯʝʥʥʷ ʚ ʩʠʣʦʚʠʭ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ ʥʝʭʪʫʶʪʴ ʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ 

ʤʘʣʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʪʫʞʥʽʩʪʴ , ʱʦ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʪʝʨʪʷ ʚ ʟʫʙʯʘʩʪʦʤʫ 

ʟʘʯʝʧʣʝʥʥʽ, ʙʫʜʝ ʜʦʨʽʚʥʶʻ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ [2] 

 

 
 

ʜʝ  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ, 0,06; 

  - ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʝʜʫʯʦʛʦ ʢʦʣʝʩʘ, ʩ
-1
; 

  - ʯʠʩʣʦ ʟʫʙʽʚ ʚʝʜʫʯʦʛʦ ʽ ʚʝʜʦʤʦʛʦ ʢʦʣʽʩ; 

 - ʥʦʨʤʘʣʴʥʘ ʩʠʣʘ ʚ ʟʘʯʝʧʣʝʥʥʽ, ʅ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ; 
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ʈʠʩ. 2 - ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʙʫʢʩʦʚʠʤʠ ʚʫʟʣʽ ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ ɺʣ-10 ʽ ɺʃ-80 

 

 
 

ʜʝ  - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅʤ; 

  - ʢʫʪ ʟʘʯʝʧʣʝʥʥʷ; 

     - ʢʫʪ ʥʘʭʠʣʫ ʟʫʙʽʚ; 

    - ʜʽʣʠʣʴʥʠʡ ʜʽʘʤʝʪʨ, ʤʤ; 

 

 
 

ʜʝ  - ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ ʊɽɼ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ, ʢɺʪ; 

      - ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʦʥʪʘʢʪʥʦʛʦ ʪʦʯʢʠ ʟʘʯʝʧʣʝʥʥʷ ʜʦ ʧʦʣʶʩʘ, ʤʤ, 

 

 
 

ʜʝ  - ʤʦʜʫʣʴ, ʤʤ; 

  - ʟʘʛʘʣʴʥʠʡ ʙʽʯʥʠʡ ʟʘʟʦʨ ʚ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ, ʤʤ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʽ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʙʦʢʦʚʦʛʦ ʟʘʟʦʨʫ ʜʣʷ ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ ɺʃ80 ʽ ɺʃ10 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4 

 

 

 

ʊʘʙʣʠʮʷ 4 
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ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ 

ʩʝʨʽʷ ʝʣʝʢʪʨʦʚʦʟʘ ʇʘʨʘʤʝʪʨʠ, ʦʜ. ʚʠʤʽʨ 

  

   

, ʢɺʪ 

ɺʃ80 21 88 10 0,44-4,5 24 770 

ɺʃ10 21 88 10 0,44-4,5 24 575 

 

ɺʠʢʦʥʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (10) - (13) ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʧʦʙʫʜʫʚʘʪʠ 

ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʪʝʨʪʷ ʚ ʟʫʙʯʘʩʪʦʤʫ ʟʘʯʝʧʣʝʥʥʽ ʜʣʷ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʡ ɺʃ10 ʽ ɺʃ80, ʷʢʽ ʥʘʚʝʜʝʥʽ (ʨʠʩ. 3). 

ɸʧʨʦʢʩʠʤʫʻʤʦ ʟʘʣʝʞʥʦʩʪʽ, ʥʘʚʝʜʝʥʽ ʥʘ ʤʘʣʶʥʢʫ 3, ʦʪʨʠʤʫʻʤʦ ʚʠʨʘʟʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʪʝʨʪʷ ʚ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ 

ɼʣʷ ɺʃ80 

 

 
 

ɼʣʷ ɺʃ10 

 

 
 

ʆʮʽʥʢʘ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʟʤʽʥʠ ʜʽʘʤʝʪʨʘ ʢʦʣʝʩʘ ʽ ʨʽʟʥʠʮʽ ʰʚʠʜʢʽʩʥʠʭ ʭʘ 

ʨʘʢʪʝʨʽʩʪʽʢ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ, 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʩ 

ʙʘʥʜʘʞʘ ʢʦʣʝʩʘ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʙʫʜʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

ɺʠʟʥʘʯʠʪʠ ʮʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʟʤʽʥʠ ʜʽʘʤʝʪʨʘ ʢʦʣʝʩʘ ʤʦʞʥʘ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ[5] 

 

 
 

ʜʝ  - ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʥʘ ʦʜʥʫ ʢʦʣʽʩʥʫ ʧʘʨʫ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʟ ʤʦʞʥʘ ʜʽʘʤʝʪʨʦʤ ʢʦʣʝʩʘ (ʥʦʚʝ), ʢɺʪ; 

  - ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʥʘ ʦʜʥʫ ʢʦʣʽʩʥʫ ʧʘʨʫ ʟ 1-ʤ ʜʽʘʤʝʪʨʦʤ 

ʢʦʣʝʩʘ ʚ ʟʚ'ʷʟʢʫ ʟ ʡʦʛʦ ʟʥʦʩʦʤ ʘʙʦ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ, ʢɺʪ; 

 

 
 

ʜʝ  - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʢʦʣʝʩʽ, ʢʅʤ; 

 - ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʦʙ / ʭʚ 

 

 
 

ʜʝ  - ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʥʘ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʢʅ; 

 - ʨʘʜʽʫʩ ʢʦʣʝʩʘ, ʤ 
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ʈʠʩ 3-ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʾ ɺʃ10 ʽ ɺʃ80 ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʰʝʛʦ ʙʽʯʥʦʛʦ ʟʘʟʦʨʫ 

 

ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʽʩʥʦ-

ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ (ʂʄɹ)[8] 

 

 
 

ʜʝ  - ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʘʭ ʊɽɼ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ, ʢɺʪ, 

  - ʢʽʣʴʢʽʩʪʴ ʦʩʝʡ; 

     - ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʄɹ, %. 

 

ɺʠʩʥʦʚʢʠ. ɺʠʟʥʘʯʝʥʦ ʱʦ ʧʨʦʮʝʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʦʰʫʚʘʥʥʷʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʚʫʟʣʽʚ ʽ ʧʝʨʝʜʘʯ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ ʨʘʜʽʘʣʴʥʠʭ ʽ ʙʦʢʦʚʠʭ ʟʘʟʦʨʽʚ, ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ 

ʙʘʥʜʘʞʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʟʤʽʥʘ ʰʚʠʜʢʽʩʥʠʡ ʭʘʨʘʢ ʪʝʨʠʩʪʠʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʟʽ ʩʪʘʚʘ 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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2. ɻʠʥʟʙʫʨʛ ɽ. ɻ. ɿʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ. ʉʧʨʘʚʦʯʥʠʢ. ʃ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1980. 416 ʩ. 

3. ɯʥʩʪʨʫʢʮʽʷ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ ʽ ʪʝʧʣʦʚʦʟʽʚ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ˉʎʊ-0056. ʂ.: ʋʢʨʟʘʣʽʟʥʠʮʷ, 2003. 146ʩ. 



137 
 

4. ɯʥʩʪʨʫʢʮʽʷ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʚʫʟʣʽʚ ʟ 

ʧʽʜʰʠʧʥʠʢʘʤʠ ʢʦʯʝʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʪʘ ʤʦʪʦʨʚʘʛʦʥʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ˉʎʊ-

0101. ʂ.: ʋʢʨʟʘʣʽʟʥʠʮʷ, 2001. 153 ʩ. 

5. ʅʘʭʦʜʢʠʥ ɺ.ʄ., ʏʝʨʝʧʘʰʝʥʝʮ ʈ.ɻ. ʊʝʭʥʦʣʦʛʠʷ ʨʝʤʦʥʪʘ ʪʷʛʦʚʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʄ.: ʊʨʘʥʩʧʦʨʪ, 1998. 461 ʩ. 

6. ʇʘʥʪʝʣʝʝʥʢʦ ɺ.ʇ., ʃʷʣʷʢʠʥ ɺ.ʇ., ʀʚʘʥʦʚ ɺ.ʄ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ. ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2003. 672 ʩ. 

7. ʇʝʨʝʣʴ ʃ. ʗ. ʇʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ. ʈʘʩʯʝʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʧʦʨ. ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1992. 608 ʩ. 

8. ʇʨʘʚʠʣʘ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʂʈ-1, ʂʈ-2 ʝʣʝʢʪʨʦʚʦʟʽʚ ʩʝʨʽʾ ɺʃ8, 

ɺʃ10, ɺʃ11. ˉʎʊ-0119. ʂ.: ʋʢʨʟʘʣʽʟʥʠʮʷ, 2006. 171 ʩ. 

9. ʉʫʭʘʨʝʚ ʕ. ɸ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʘʰʠʥ. ʈʦʚʥʦ.: 

ʀʟʜ-ʚʦ ʈɻʊʋ, 2001. 202 ʩ. 

10. Claypool ɸ. Improvement of quality of repair of locomotives. Progressive 

Railroading. 2003. ˉ10. ʈ. 66-68 

11. Shantarenko S. Determination of the Electrical Locomotive Energy 

Efficiency to Evaluate Its Repair Quality / S. Shantarenko // International Scientific 

Conference Energy Management of Municipal transportation Facilities and 

Transport. Poland. EMMFT. 2017. P.69ï76. 

 
ʂʫʨʘʢʦʚ ʉʝʨʛʽʡ ɺʘʣʝʨʽʡʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 212-ʃʃɻ-ɼ19 
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ʂʫʣʘʢ ɹ. ɺ. 

ʇʆɼʆɺɾɽʅʅʗ ʉʊʈʆʂʋ ʉʃʋɾɹʀ ɹɸʅɼɸɾɯɺ ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

ɿɸ ʈɸʍʋʅʆʂ ɿʄɽʅʐɽʅʅʗ ɹɯʏʅʆɰ ɼɯɰ ʉʀʃ ʊɽʈʊʗ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ. ʄ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʝʷʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʝʬʝʢʪʠ  

ʧʦʚʝʨʭʥʽ ʢʘʪʘʥʥʷ ʢʦʣʽʩ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɹʫʣʘ ʧʨʠʜʽʣʝʥʘ ʫʚʘʛʘ ʪʘʢʦʤʫ ʬʘʢʪʦʨʫ 

ʷʢ ʟʤʝʥʰʝʥʥʷ ʜʽʾ ʧʘʨʘʟʠʪʥʠʭ ʩʠʣ ʪʝʨʪʷ ʥʘ ʙʽʯʥʫ ʧʦʚʝʨʭʥʶ ʛʨʝʙʝʥʶ ʙʘʥʜʘʞʘ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʘ ʛʦʣʦʚʢʠ ʨʝʡʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʝʷʢʽ ʚʠʜʠ ʣʫʙʨʠʢʘʮʽʾ ʢʦʥʪʘʢʪʫ 

çʢʦʣʝʩʦ-ʨʝʡʢʘè. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʢʦʤʙʽʥʦʚʘʥʦʾ ʣʫʙʨʠʢʘʮʽʾ ʨʝʡʦʢ 

ʣʦʢʦʤʦʪʠʚʦʤ ʚ ʛʦʣʦʚʽ ʧʦʾʟʜʘ ʽʟ ʢʦʥʪʨʦʣʝʤ ʚʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʶ 

GPS ʜʣʷ ʫʩʫʥʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʣʽʩʥʘ ʧʘʨʘ, ʣʫʙʨʠʢʘʥʪ, ʟʤʘʱʝʥʥʷ, ʨʝʡʢʘ, ʨʫʭʦʤʠʡ ʩʢʣʘʜ. 

 

ɺʩʪʫʧ. ɺ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʢʦʣʝʩʘ ʽ ʨʝʡʢʠ ʧʨʠʩʫʪʥʷ ʩʠʣʘ ʪʝʨʪʷ, ʷʢʘ ʤʘʻ ʙʫʪʠ 

ʯʠʤ ʙʽʣʴʰʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʷʛʦʚʦʛʦ ʯʠ ʛʘʣʴʤʽʚʥʦʛʦ ʟʫʩʠʣʣʷ, ʘʣʝ ʡ ʙʽʣʷ 5 ï 10 

ʚʽʜʩʦʪʢʽʚ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʫʪʴ ʚʪʨʘʯʘʪʠʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʽ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ʂʦʥʪʘʢʪ ʪʝʨʪʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʫʩʠʣʴ ʟʙʽʣʴʰʝʥʠʡ, ʟʘ ʨʘʭʫʥʦʢ 

ʨʝʙʦʨʜʠ ʢʦʣʝʩʘ, ʘʣʝ ʚʦʥʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʽ ʥʘʧʨʘʚʣʝʥʥʷ ʝʢʽʧʘʞʫ ʥʘ 

ʢʦʣʽʾ, ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʻ ʟʙʽʣʴʰʝʥʠʡ ʟʥʦʩ ʫ ʚʠʛʣʷʜʽ ʛʦʩʪʨʦʢʽʥʮʝʚʦʛʦ ʧʽʜʨʽʟʫ. ʆʜʥʠʤ 

ʽʟ ʤʝʪʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʷʢʦʛʦ ʻ ʜʦʩʪʘʪʥʻ ʟʤʘʱʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʟʤʝʥʰʫʻ ʜʽʶ çʧʘʨʘʟʠʪʥʦʛʦè ʪʝʨʪʷ ʡ ʟʙʽʣʴʰʫʻ ʤʽʞʨʝʤʦʥʪʽ ʧʨʦʙʽʛʠ ʢʦʣʽʩ ʽ ʩʪʨʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʡʦʢ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿʥʦʩ ʧʦʚʝʨʭʦʥʴ ʢʦʣʝʩʘ ʽ ʨʝʡʢʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʢʨʠʚʠʭ ʤʘʣʦʛʦ 

ʨʘʜʽʫʩʘ, ʩʪʘʥʫ ʧʨʦʬʽʣʶ ʨʝʡʦʢ ʪʘ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ ʢʦʣʽʩ, ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʽʡʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʰʣʷʭʫ ʧʨʦʝʢʪʥʠʤ, ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ). 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʢʦʯʝʥʥʷ ʢʦʣʽʩ ʽ ʨʝʡʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʦ 0,01 -0,03 ʤʤ ʥʘ 10 ʪʠʩ. ʢʤ ʧʨʦʙʽʛʫ ʘʙʦ ʥʘ 1 ʤʣʥ. ʪ 

ʧʨʦʧʫʱʝʥʦʛʦ ʪʦʥʥʘʞʫ. ɺʝʨʪʠʢʘʣʴʥʠʡ ʟʥʦʩ ʢʦʣʽʩ ʽ ʨʝʡʦʢ ʥʘ ʢʦʣʽ ʢʦʯʝʥʥʷ 

(ʧʨʦʢʘʪ) ʻ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ʆʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʧʨʦʢʘʪʫ 

ʤʘʣʘ (ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʥʠʞʯʝ ʰʚʠʜʢʦʩʪʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʙʽʯʥʦʛʦ ʟʥʦʩʫ), ʪʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʙʨʘʢʫʚʘʥʥʷ ʢʦʣʽʩ ʟʘ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʨʦʢʘʪʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʢʦʥʪʘʢʪʫ çʢʦʣʝʩʦ-ʨʝʡʢʘè. 

ɿʙʣ̔ʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʛʨʝʙʝʥʷ ʢʦʣʝʩʘ ʽ ʨʝʡʢʠ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʦʨʪʽʚ ʩʪʘʣʽ ʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʟʤʽʮʥʝʥʴ ʜʽʡʩʥʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʾʭ ʟʥʦʩʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʙʫʜʝ ʚʩʝ ʞ ʚʽʜʙʫʚʘʪʠʩʷ ʟʥʦʩ 
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ʧʦʚʝʨʭʥʽ ʛʨʝʙʝʥʷ ʽ ʨʝʡʢʠ ʧʨʠ ʨʽʚʥʽʡ ʾʭ ʪʚʝʨʜʦʩʪʽ. ʇʦʜʘʣʴʰʝ ʾʭ ʟʤʽʮʥʝʥʥʷ 

ʚʠʢʣʠʯʝ ʧʦʷʚʫ ʽ ʨʦʟʚʠʪʦʢ ʚʪʦʤʥʠʭ ʪʨʽʱʠʥ, ʨʫʡʥʫʚʘʥʥʷ ʨʝʡʦʢ ʽ ʢʦʣʽʩ.  

ʑʝ ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʥʘʧʨʷʤʢʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʫʙʨʠʢʘʮʽʾ, ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ (ʪʽʣʴʢʠ ʨʫʭʦʤʠʡ ʩʢʣʘʜ) ʪʘʢ ʽ ʢʦʤʙʽʥʦʚʘʥʦʾ (ʩʪʘʮʽʦʥʘʨʥʽ ʨʝʡʢʦʚʽ 

ʩʠʩʪʝʤʠ ʽ ʧʘʨʢ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ). ɺʠʭʦʜʷʯʠ ʽʟ ʟ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʮʽ ʟʘʭʦʜʠ ʜʦʟʚʦʣʷʪʴ ʟʥʘʡʪʠ ʽ ʟʤʝʥʰʠʪʠ ʧʨʠʯʠʥʠ ʟʥʦʩʫ ʢʦʣʝʩʘ, ʧʽʜʚʠʱʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʙʘʥʜʘʞʽʚ, ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʧʦʜʦʚʞʠʪʠ ʩʪʨʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʡʦʢ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥ.̫ ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʩʠʣ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʶ ʢʘʪʘʥʥʷ 

ʢʦʣʝʩʘ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʚʠʥʠʢʥʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ 

ʢʘʪʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ; 

- ʟʨʦʙʠʪʠ ʦʛʣʷʜ ʩʠʩʪʝʤ ʣʫʙʨʠʢʘʮʽʾ ʢʦʥʪʘʢʪʥʦʾ ʧʘʨʠ çʢʦʣʝʩʦ-ʨʝʡʢʘè; 

- ʧʨʦʚʝʩʪʠ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʣʫʙʨʠʢʘʮʽʾ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʘʢʪʠʯʥʦ ʩʠʩʪʝʤʘ çʢʦʣʝʩʦ-ʨʝʡʢʘè ʮʝ 

ʚʝʣʠʢʠʡ ʨʦʟʛʦʨʥʫʪʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ʟ ʛʨʫʙʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ ʟʥʦʩ ʽ ʢʦʥʪʘʢʪʥʦ-ʚʪʦʤʥʝ ʫʰʢʦʜʞʝʥʥʷ (ʂɺʋ) ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ, ʽ ʷʢʱʦ ʮʽ 

ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʤʽʩʮʝ, ʪʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʝʨʝʚʠʱʫʶʯʘ ʤʝʞʘ ʪʝʢʫʯʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʠʥʘʡʤʥʽ ʣʦʢʘʣʴʥʘ,ʚ ʦʢʨʝʤʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. 

ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ ʟʥʦʩ ʛʨʝʙʝʥʽʚ ʢʦʣʽʩ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ 

ʟʥʦʰʫʚʘʥʥʷ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʟʘʜʠʨʫ. ɿʥʠʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʜʠʨʫ ʙʽʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʩʧʨʠʷʻʶʪʴ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ:  

 Å ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʟʽʩʢʦʚʟʫʚʘʥʥʷ Ŭʩ, ʱʦ ʚ ʩʬʦʨʤʦʚʘʥʠʭ ʫʤʦʚʘʭ 

ʨʽʚʥʦʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʥʶ ʢʫʪʘ ʥʘʭʠʣʫ ʛʨʝʙʝʥʽʚ ʢʦʣʽʩ;  

Å ʥʘʙʣʠʞʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʛʨʝʙʝʥʽʚ ʜʦ ʢʫʪʘ ʥʘʭʠʣʫ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʨʝʡʦʢ, 

ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʨʠʣʷʛʘʥʥʷ (ʢʦʥʬʦʨʤʥʦʩʪʽ) ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʧʨʠ 

ʩʧʽʚʧʘʜʽʥʥʽ ʢʫʪʽʚ ʥʘʭʠʣʫ ʛʨʝʙʝʥʷ ʽ ʨʝʡʢʠ, ʟʥʠʞʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʟʘʜʠʨʫ ʚ 

20-25 ʨʘʟʽʚ);  

Å ʟʤʽʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʟʢʘ (ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʦʚʞʥʴʦʾ ʞʦʨʩʪʢʦʩʪʽ, ʥʝʟʘʣʝʞʥʝ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩ ʥʘ ʢʦʣʽʩʥʠʭ ʧʘʨʘʭ);  

 Å ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʠʱʝ ʨʽʚʥʦʚʘʞʥʦʾ;  

 Å ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʱʝ ʧʦʨʦʛʫ ʟʘʜʠʨʫ 600 HV.  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʟʘʜʠʨʫ ʻ ʥʝʧʝʨʝʨʠʚʥʽʩʪʴ ʰʣʷʭʫ 

ʢʦʚʟʘʥʥʷ. ʏʠʤ ʙʽʣʴʰʝ ʰʣʷʭ ʢʦʚʟʘʥʥʷ, ʪʠʤ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʟʘʜʠʨ ʽ ʪʠʤ ʛʣʠʙʰʝ ʽ 

ʰʠʨʰʝ ʙʦʨʦʟʥʠ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʨʪʷ. ɼʦʚʞʠʥʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʰʣʷʭʫ ʢʦʚʟʘʥʥʷ 

ʧʨʠ ʢʦʯʝʥʥʷ ʟ ʧʨʦʩʣʠʟʘʥʥʷʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ ʽ 

ʧʨʦʩʣʠʟʘʥʥʷ. ɺʠʟʥʘʯʠʤʦ ʜʦʚʞʠʥʫ ʮʴʦʛʦ ʰʣʷʭʫ ʚ ʢʦʥʪʘʢʪʽ ʛʨʝʙʽʥʴ ʢʦʣʝʩʦ-ʨʝʡʢʘ. 

 

     (1) 
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ʆʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʽʜʝ ʨʦʟʨʦʙʢʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʜʦʚʦʜʢʘ ʪʘ ʧʦʨʽʚʥʷʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ʣʫʙʨʠʢʘʮʽʾ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. ʃʫʙʨʠʢʘʪʦʨʠ ʜʣʷ 

ʧʦʪʨʝʙ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʟʘ ʦʙôʻʢʪʦʤ ʟʤʘʱʝʥʥʷ ʥʘ ʜʚʘ 

ʚʠʜʠ: ʪʽ ʱʦ ʟʤʘʱʫʶʪʴ ʛʨʝʙʝʥʽ ʢʦʣʽʩ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʣʦʢʦʤʦʪʠʚʘʭ ʪʘ 

ʚʘʛʦʥʘʭ, ʽ ʪʘʢʽ, ʱʦ ʟʤʘʱʫʶʪʴ ʙʽʯʥʽ ʛʨʘʥʽ ʛʦʣʦʚʢʠ ʨʝʡʢʠ ʚ ʢʨʠʚʠʭ ʪʘ ʥʘ 

ʩʪʨʽʣʦʯʥʠʭ ʧʝʨʝʚʦʜʘʭ. ʆʩʪʘʥʥʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʻ ʧʝʨʝʩʫʚʥʠʤʠ ʪʘ ʩʪʘʮʽʦʥʘʨʥʠʤʠ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʣʫʙʨʠʢʘʪʦʨʠ ʟʘ ʚʠʜʦʤ ʟʤʘʱʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ: 

ʨʽʜʠʥʥʽ ʪʘ ʟ ʪʚʝʨʜʠʤ ʟʤʘʱʫʚʘʥʥʷʤ. 

ʇʝʨʝʩʫʚʥʽ ʨʝʡʢʦʟʤʘʱʫʚʘʯʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʜʦʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. ʈʦʟʧʦʯʘʪʦ ʨʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʣʫʙʨʠʢʘʮʽʾ ʚ ʩʢʣʘʜʽ ʨʫʭʦʤʠʭ ʧʦʾʟʜʽʚ. ɿʘʚʜʷʢʠ ʮʽʡ 

ʫʤʦʚʽ ʾʤ ʥʝ ʧʦʪʨʽʙʥʦ ʟʘʡʤʘʪʠ ʚ ʛʨʘʬʽʢʘʭ ʨʫʭʫ ʦʢʨʝʤʽ ʥʠʪʢʠ. 

ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʥʝʩʝʥʥʷ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʧʦʚʝʨʭʥʶ ʢʘʪʘʥʥʷ ʛʦʣʦʚʢʠ ʨʝʡʢʠ ʻ ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʧʦʩʽʙ ʩʪʨʫʤʠʥʥʦʛʦ ʪʠʧʫ, 

ʷʢʠʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʭʨʦʚʠʭ ʧʦʪʦʢʽʚ ʪʘ ʚʠʭʣʷʥʥʷ ʣʦʢʦʤʦʪʠʚʘ. 

ɯʩʥʫʻ ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʣʫʙʨʠʢʘʮʽʾ ʨʝʡʦʢ ʣʦʢʦʤʦʪʠʚʦʤ ʚ ʛʦʣʦʚʽ 

ʧʦʾʟʜʘ (ʈʠʩ.1), ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʪʠʤ, ʱʦ ʣʫʙʨʽʢʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʨʝʡʢʠ ʚ ʢʨʠʚʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʠʭ ʜʽʣʷʥʢʘʭ ʜʝ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚʘʛʦʥ-

ʨʝʡʢʦʟʤʘʱʫʚʘʯ.  

ɺ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʦʩʠʪʴʩʷ ʤʘʩʪʠʣʦ-ʤʦʜʠʬʽʢʘʪʦʨ ʪʝʨʪʷ ʚʽʜʨʘʟʫ ʟʘ 

ʦʩʪʘʥʥʴʦʶ ʢʦʣʽʩʥʦʶ ʧʘʨʦʶ ʣʦʢʦʤʦʪʠʚʘ ʥʘ ʧʦʚʝʨʭʥʶ ʢʦʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʨʝʡʢʠ ʚ ʢʨʠʚʠʭ ʨʘʜʽʫʩʦʤ ʤʝʥʰʝ 800 ʤ. 

ʄʦʞʣʠʚʦ ʦʜʥʦʯʘʩʥʝ ʥʘʥʝʩʝʥʥʷ ʤʦʜʠʬʽʢʘʪʦʨʘ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʾ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʨʝʡʦʢ. ʇʨʠ ʮʴʦʤʫ ʙʦʢʦʚʘ ʧʦʚʝʨʭʥʷ ʛʦʣʦʚʢʠ 

ʟʦʚʥʽʰʥʴʦʾ ʨʝʡʢʠ ʚ ʢʨʠʚʽʡ ʟʤʘʱʫʻʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʣʫʙʨʠʢʘʮʽʾ ʨʝʡʦʢ 

ʚʘʛʦʥʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʽ ʩʪʽʡʢʽʩʪʶ ʧʦʥʘʜ 15 000 

ʚʽʩʝʡ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

 
ʈʠʩ. 1 ɿʦʚʥʽʰʥʽʡ ʚʠʜ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʣʫʙʨʠʢʘʪʦʨʘ ʜʣʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʟʤʘʱʫʚʘʥʥʷ. 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʤʦʜʠʬʽʢʘʪʦʨʘ ʪʝʨʪʷ ʪʦ ʮʝ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʧʽʜʪʨʠʤʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ ʨʝʡʦʢ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

(0,18 ... 0,25), ʟʤʝʥʰʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʜʽʶ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, 

ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʽʾ ʥʘ ʪʷʛʫ ʧʦʾʟʜʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ ʢʦʣʽʩ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʽ ʨʝʡʦʢ, ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʭʦʧʣʶʚʘʥʥʷ ʽ ʚʠʨʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɽʢʩʧʝʨʝʤʝʥʪʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʣʫʙʨʠʢʘʮʽʾ ʨʝʡʦʢ ʛʦʣʦʚʥʠʤ 

ʣʦʢʦʤʦʪʠʚʦʤ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʽʩʥʫʶʯʫ ʩʠʩʪʝʤʫ ʣʫʙʨʠʢʘʮʽʾ ʨʝʡʦʢ. 

ɺʝʜʫʯʽ ʨʦʟʨʦʙʢʠ ʚ ʩʬʝʨʽ ʣʫʙʨʠʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʦʨʪʦʚʠʭ 

ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʬʽʨʤʘʤʠ çPortec Railway Maintenance Productsè 

ʽ ʬʽʨʤʦʶ çKelsan Lubricantsè. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʜʘʥʠʭ ʣʫʙʨʠʢʘʪʦʨʽʚ ʻ ʢʦʥʪʘʢʪʥʠʡ ʩʧʦʩʽʙ ʧʦʜʘʯʽ 

ʪʚʝʨʜʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʝ ʧʦʪʨʘʧʣʷʻ ʚ ʟʦʥʫ ʩʪʚʦʨʝʥʥʷ ʪʷʛʦʚʠʭ ʽ 

ʛʘʣʴʤʽʚʥʠʭ ʟʫʩʠʣʴ ʽ ʝ ʤʘʻ ʦʙʤʝʞʝʥʴ ʧʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊʈʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ʣʫʙʨʠʢʘʥʪʽʚ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʩʫʚʘʪʠ ʚʽʢʥʘ ʧʨʦʧʫʩʢʫ ʤʽʞ 

ʧʦʾʟʜʘʤʠ ʪʘ ʚʠʢʣʶʯʘʻ ʚʪʨʫʯʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ 

ʥʘʥʝʩʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʇʝʨʝʜʦʚʠʤ ʨʽʰʝʥʥʷʤ ʚ ʟʤʘʱʫʚʘʥʥʽ ʪʦʯʢʠ ʢʦʥʪʘʢʪʫ çʢʦʣʝʩʦ-ʨʝʡʢè, ʥʘ 

ʩɹ ʦʛʦʜʥʽ ʻ ʢʦʥʪʨʦʣʴ ʚʥʝʩʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ 

GPS. ʇʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ ʢʘʨʪʠ ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ (ʢʨʠʚʽ, ʧʨʦʩʘʜʞʝʥʽ ʨʝʡʢʠ, 

ʢʦʣʽʷ ʦʯʠʢʫʻ ʥʘ ʨʝʤʦʥʪ/ʟʘʤʽʥʫ, ʘʣʝ ʨʫʭ ʟ ʦʙʤʝʞʝʥʦʶ ʰʚʠʜʢʽʩʪʶ ʜʦʟʚʦʣʝʥʦ ʪʘ 

ʽʥ..). ʅʘ ʢʘʨʪʘʭ ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʤʠʢʘʥʥʷ ʪʘ 

ʚʠʤʠʢʘʥʥʷ ʣʫʙʨʠʢʘʪʦʨʘ. ʎʝ ʚʠʢʨʝʩʣʠʪʴ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʢʦʣʠ ʤʘʰʠʥʽʩʪʠ 

ʧʨʦʩʪʦ ʟʘʙʫʚʘʶʪʴ ʚʤʠʢʘʪʠ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜ ʨʝʡʩʦʤ, ʘʙʦ ʚʤʠʢʘʶʪʴ ʚ 

ʥʝʚʽʜʧʦʚʽʜʥʠʭ ʛʨʘʥʠʮʷʭ ʧʨʦʙʣʝʤʥʦʾ ʜʽʣʷʥʢʠ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʧʝʨʝʩʫʚʥʦʛʦ ʨʝʡʢʦʟʤʘʱʫʚʘʯʘ (ʈʠʩ. 2, 3) ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʟʨʫʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʧʨʘʮʝ-ʚʠʪʨʘʪʘʭ ʽ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʫ ʽ ʢʦʥʪʨʦʣʶ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʪʘ ʥʝ ʧʦʚʠʥʥʘ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʨʫʭʫ. 

 
ʈʠʩ.2 ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʽʜʠʥʥʦʛʦ ʣʫʙʨʠʢʘʪʦʨʘ. ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
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ʈʠʩ. 3 ʉʭʝʤʘ ʨʽʜʠʥʥʦʛʦ ʣʫʙʨʠʢʘʪʦʨʘ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʨʠʯʠʥʠ ʟʥʦʩʫ ʛʨʝʙʝʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

2. ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟʣʫʙʨʠʢʘʪʦʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʣʫʙʨʠʢʘʮʽʾ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ GPS. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʫʙʨʠʢʘʪʦʨʽʚ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽʧʦʢʨʘʱʝ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 
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ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ ʤʦʞʣʠʚʦ ʩʪʚʦʨʝʥʥʷʤ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʝʥʪʨʽʚ (ʚʽʜʜʽʣʝʥʴ) ʜʣʷ 

ʜʝʢʽʣʴʢʦʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ. ɺ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʨʦʟʤʽʱʝʥʥʷ 

ʮʝʥʪʨʽʚ ʟʽ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʟʙʽʨ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 
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(ʚʽʜʜʽʣʝʥʥʷ) 

 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʘ ʟʘʣʽʟʥʠʮʽ ʚ 

ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʮʝʥʪʨʫ (ʚʽʜʜʽʣʝʥʥʷ) ʟʽ ʦʯʠʩʪʢʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ 

ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ ʦʣʠʚʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʮʝʥʪʨ (ʚʽʜʜʽʣʝʥʥʷ) ʟʽ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʦʾ 

ʦʣʠʚʠ. 

ɸʥʘʣʽʟ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ ʧʨʦʙʣʝʤʠ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʟʙʝʨʝʛʣʠʩʷ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ, ʦʜʥʘʢ ʾʾ 

ʫʪʠʣʽʟʘʮʽʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʘ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʦʣʠʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʤʘʱʝʥʥʷ ʨʝʡʦʢ ʚ ʢʨʠʚʠʭ ʜʽʣʷʥʢʘʭ 

ʢʦʣʽʾ, ʱʦ ʚʢʨʘʡ ʥʝʝʬʝʢʪʠʚʥʦ, ʯʘʩʪʠʥʫ ʦʣʠʚʠ ʩʧʘʣʶʶʪʴ ʚ ʢʦʪʝʣʴʥʷʭ ʟʘʤʽʩʪʴ 

ʤʘʟʫʪʫ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʛʽʜʨʦʩʠʩʪʝʤʘʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʪʘ ʽʥʰʝ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʝʛʝʥʝʨʘʮʽʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʜʠʟʝʣʴʥʠʭ ʦʣʠʚ 

ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʶʪʴ ʘʙʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʥʘ ʩʢʣʘʜʥʠʭ ʧʦʪʫʞʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʘʙʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʥʘ ʤʝʥʰ ʧʦʪʫʞʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʆʙʠʜʚʘ ʩʧʦʩʦʙʠ ʤʘʶʪʴ 

ʩʚʦʾ ʧʦʟʠʪʠʚʥʽ ʡ ʥʝʛʘʪʠʚʥʠʡ ʩʪʦʨʦʥʠ. 

ʎʽʣʴ ʨʦʙʦʪʠ - ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ 

ʪʝʧʣʦʚʦʟʽʚ, ʚʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʤʘʶʪʴ ʨʽʚʝʥʴ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʛʽʨʰʠʡ ʥʽʞ ʫ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ɿʥʠʞʝʥʥʷ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʤʦʞʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʫ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʥʠʭ ʨʝʞʠʤʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 
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ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ, ʱʦ ʙʫʜʫʶʪʴʩʷ ʪʘ ʧʨʦʭʦʜʷʪʴ ʤʦʜʝʨʥʽʟʘʮʽʶ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʪʝʦʨʝʪʠʯʥʦ - ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʥʦʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʝʧʣʦʚʦʟʽʚ ʪʘ ʩʪʨʘʪʝʛʽʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʫ ʨʝʛʝʥʝʨʘʮʽʶ ʥʘ ʧʦʪʫʞʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʘʩʝʣ ʷʢʽ ʟʣʠʪʦ ʟ ʜʠʟʝʣʷ ʧʦ ʩʪʨʦʢʫ 

ʜʽʾ ʟ ʚʝʣʠʢʠʤ ʟʤʽʩʪʦʤ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʫ ʦʣʠʚʠ, ʾʾ ʧʨʠʩʘʜʦʢ, ʧʘʣʠʚʥʠʭ ʬʨʘʢʮʽʡ, 

ʚʦʜʠ, ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʩʤʦʣ, ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪ, ʦʢʩʠʜʽʚ 

ʩʽʨʢʠ, ʘʟʦʪʫ ʪʘ ʽʥʰ. ï ʪʦʙʪʦ ʪʘʢʘ ʦʣʠʚʘ, ʷʢʠʤ ʧʦʪʨʝʙʫʻʪʴʩʷ ʥʦʚʘ ʧʝʨʝʛʦʥʢʘ ʷʢ 

ʜʣʷ ʩʚʽʞʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʦʤ ʧʝʨʝʛʦʥʢʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʤʘʩʣʘ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʡ ʚʦʜʠ, ʘʪʤʦʩʬʝʨʥʘ 

ʧʝʨʝʛʦʥʢʘ ʟ ʮʽʣʣʶ ʚʠʜʘʣʝʥʥʷ ʧʘʣʠʚʥʠʭ ʬʨʘʢʮʽʡ, ʚʘʢʫʫʤʥʘ ʧʝʨʝʛʦʥʢʘ ʜʣʷ 

ʨʦʟʧʦʜʽʣʫ ʥʘ ʜʚʽ ʜʽʩʪʽʣʷʪʥʽ ʬʨʘʢʮʽʾ (350-420Áʉ, 420-500Áʉ ʽ ʟʘʣʠʰʦʢ ʙʽʣʴʰ 

500Áʉ), ʛʽʜʨʦʦʯʠʱʝʥʥʷ ʜʽʩʪʽʣʷʪʽʚ, ʜʝʘʩʬʘʣʴʪʠʟʘʮʽʷ ʟʘʣʠʰʢʽʚ ʧʨʦʧʘʥʦʤ ʪʘ 

ʛʽʜʨʦʦʯʠʱʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʽ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʧʨʠ ʚʝʣʠʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʦʢʨʝʤʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ (ʜʝʧʦ) ʟʘʣʽʟʥʠʮʴ, [1].  

ʇʨʠʢʣʘʜʦʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ 

ʙʫʚ ʮʝʭ ʥʘ ʩʪ.ʆʣʝʥʽʚʢʘ ɼʦʥʝʮʴʢʦʾ ʟʘʣʽʟʥʠʮʽ, ʜʝ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ 

ʧʝʨʝʨʦʙʣʷʣʦʩʴ ʟʽʙʨʘʥʘ ʟʽ ʚʩʽʻʾ ʟʘʣʽʟʥʠʮʽ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʦʣʠʚʘ. ʊʘʢʘ ʦʣʠʚʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʣʦʩʴ ʥʘ ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʮʠʩʪʝʨʥʘʤʠ) 

ʧʽʩʣʷ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʣʦ ʚʝʣʠʢʽ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ. ʎʽʥʘ 

ʚʽʜʨʝʛʝʥʝʨʦʚʘʥʦʾ ʦʣʠʚʠ (ʟ ʥʦʚʠʤ ʧʘʢʝʪʦʤ ʧʨʠʩʘʜʦʢ ʷʢʽ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʨʦʞʯʝ 

ʦʣʠʚʠ) ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʚʘʨʪʦʩʪʽ ʥʦʚʦʾ (ʩʚʽʞʦʾ) ʦʣʠʚʠ. ʅʠʟʴʢʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, 

ʥʝ ʚʠʨʽʰʝʥʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʟʘʣʠʰʢʽʚ (ʦʩʘʜʫ), ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʧʨʠʟʚʝʣʠ ʜʦ 

ʥʝʢʦʥʢʫʨʝʥʪʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʊʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʨʝʛʝʥʝʨʦʚʘʥʦʾ 

ʦʣʠʚʠ ʜʣʷ ʜʦʣʠʚʘ ʚ ʪʝʧʣʦʚʦʟʥʽ ʜʠʟʝʣʽ ʫ ʢʽʣʴʢʦʩʪʽ 15% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʚʽʞʦʾ 

ʦʣʠʚʠ, ʢʫʧʘʞʝʨʫʚʘʥʥʷ (ʟʤʽʰʫʚʘʥʥʷ) ʟ ʥʦʚʦʶ ʦʣʠʚʦʶ ʪʘʢʦʞ ʫ ʢʽʣʴʢʦʩʪʽ 15%, ʪʘ 

ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʽʜʨʦʩʠʩʪʝʤʘʭ, ʥʝ ʬʦʨʩʦʚʘʥʠʭ ʜʠʟʝʣʷʭ ʥʝ ʚʝʣʠʢʦʾ 

ʧʦʪʫʞʥʦʩʪʽ (ʘʚʪʦʤʦʙʽʣʽ, ʪʨʘʢʪʦʨʠ ʡ ʧʨ.). ʊʦʙʪʦ ʚʽʜʨʝʛʝʥʝʨʦʚʘʥʘ ʦʣʠʚʘ ʥʝ 

ʩʧʨʦʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʥʦʚʫ (ʩʚʽʞʫ), [2].  

ɸʣʝ ʟ ʮʽʣʣʶ ʟʙʝʨʝʞʝʥʥʷ ʇɽʈ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʠʭ ʦʣʠʚ ʪʠʧʘ          

ʄ-14ɹ, ʄ-14ɺ2, ʄ-14ɻ2, ʷʢʽ ʥʝ ʚʠʨʦʙʠʣʠ ʩʚʽʡ ʨʝʩʫʨʩ, ʘʣʝ ʟʣʠʪʠ ʧʦ ʦʢʨʝʤʠʤ 

ʙʨʘʢʫʚʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ (ʚʽʜʜʽʣʝʥʴ, 

ʮʝʭʽʚ) ʧʦ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘʢʠʭ ʦʣʠʚ ʚ ʫʤʦʚʘʭ ʜʝʧʦ ʥʘ ʦʩʥʦʚʽ ʢʦʦʧʝʨʘʮʽʾ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪʘʭ. 

ɺʠʢʦʥʘʥʥʷ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʠʭ ʦʣʠʚ ʪʝʧʣʦʚʦʟʽʚ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʠʪʘʥʴ, ʷʢ ʨʦʟʨʘʭʫʥʦʢ ʟʦʥʠ ʜʽʾ ʮʝʥʪʨʘ 

(ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʜʣʷ ʛʨʫʧʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ), ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʽʜʩʪʘʥʽ ʧʝʨʝʩʠʣʢʠ ʪʝʧʣʦʚʦʟʽʚ ʟ ʽʥʰʠʭ ʜʝʧʦ ʟʘʣʽʟʥʠʮʽ, [2]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʤʦʞʣʠʚʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ, ʛʨʥ. 
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   (1) 

ʜʝ  - ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʜʝʧʦ ʩ 

ʮʝʥʪʨʦʤ ʨʝʛʝʥʝʨʘʮʽʾ (ʜʝʧʦ )̔ ʽ ʪʘ ʙʝʟ ʨʝʛʝʥʝʨʘʮʽʾ (ʜʝʧʦ j); 

 - ʧʠʪʦʤʽ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʪʘ ʙʝʟ 

ʨʝʛʝʥʝʨʘʮʽʾ; 

 - ʥʦʨʤʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ( = 0,15); 

 ʪʘ  - ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʧʨʦʩʪʦʷʤʠ ʪʝʧʣʦʚʦʟʽʚ ʧʽʜ ʯʘʩ 

ʥʝʧʣʘʥʦʚʦʾ ʟʘʤʽʥʠ ʦʣʠʚʠ; 

 ʪʘ  - ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

ɺʠʪʨʘʪʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʪʝʧʣʦʚʦʟʘ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 

ʟʘ ʬʦʨʤʫʣʦʶ, ʛʨʥ. 

, 

     (2) 

ʜʝ   - ʜʽʣʴʥʠʮʷ ʦʙʝʨʪʘʥʥʷ (ʧʝʨʝʩʠʣʘʥʥʷ) ʪʝʧʣʦʚʦʟʘ ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ 

ʦʣʠʚʠ, ʢʤ; 

 - ʜʽʣʴʥʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʠʣʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʟ j-ʛʦ ʜʝʧʦ ʫ ʜʝʧʦ ʟ 

ʮʝʥʪʨʦʤ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ, ʢʤ/ʛʦʜ; 

 - ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʧʝʨʝʩʠʣʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʟ j-ʛʦ ʜʝʧʦ ʫ ʜʝʧʦ ʟ ʮʝʥʪʨʦʤ 

ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ, ʛʨʥ/ʛʦʜ; (ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʩʠʣʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʤʦʞʣʠʚʦ 

ʫʨʘʭʫʚʘʪʠ ʧʦ ʚʽʜʦʤʠʤ ʟʘʣʝʞʥʦʩʪʷʤ [4]); 

 - ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʥʘ ʜʽʣʴʥʠʮʽ ʦʙʝʨʪʘʥʥʷ, 

ʛʨʥ/ʛʦʜ; 

  ʽ  - ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʚ ʫ ʮʝʭʫ; 

 ʽ  - ʫʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʦʜʥʦʛʦ ʧʦʩʪʘ; 

 - ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʚ ʨʝʛʝʥʝʨʘʮʽʾ; 

 - ʫʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʧʦʩʪʽʚ ʨʝʛʝʥʝʨʘʮʽʾ; 

 ʽ  - ʜʦʜʘʪʢʦʚʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʟʘ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʚ 

ʮʝʥʪʨʽ ʨʝʛʝʥʝʨʘʮʽʾ; 

 - ʚʠʪʨʘʪʠ ʥʘ ʚʘʨʪʽʩʪʴ ʦʣʠʚʠ; 

 ï ʚʘʨʪʽʩʪʴ ʧʨʦʩʪʦʶ ʪʝʧʣʦʚʦʟʘ. 

ɺʠʪʨʘʪʠ  ʪʘ  ʤʦʞʣʠʚʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟ ʬʦʨʤʫʣ 

 ;   ,    (3) 

ʜʝ  ʪʘ  - ʬʫʥʢʮʽʾ ʧʦʪʦʢʫ ʚʽʜʤʦʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʽʥʪʝʨʚʘʣʘʭ 

ʧʨʦʙʽʛʫ; 

 ʪʘ  - ʧʠʪʦʤʽ ʧʨʠʚʝʜʝʥʽ ʚʠʪʨʘʪʠ ʟ-ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʝʧʣʘʥʦʚʠʭ ʟʤʽʥ 

ʦʣʠʚʠ ʧʦ ʙʨʘʢʫʚʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʘʤ. 

,    (4) 
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    (5) 

ʜʝ ʪʘ  -ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʫʩʝʨʝʜʥʝʥʦʾ ʟʤʽʥʠ ʤʘʩʣʘ, ʯʦʣ.-ʛʦʜ; 

  - ʚʠʪʨʘʪʠ ʫʩʝʨʝʜʥʝʥʦʾ ʟʤʽʥʠ ʦʣʠʚʠ, ʛʨʥ/ʯʦʣ.-ʛʦʜ; 

 ,  - ʚʠʪʨʘʪʠ ʥʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ, ʷʢʽ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʷʢ ʯʘʩʪʢʫ 

ʚʽʜ ʟʚʝʨʭ ʥʦʨʤʘʪʠʚʥʦʾ ʚʘʨʪʦʩʪʽ ʊʆ ʘʙʦ ʊʈ; 

,  - ʫʪʨʘʪʠ ʜʽʣʴʥʠʯʥʦʛʦ ʯʘʩʫ ʪʝʧʣʦʚʦʟʘ. 

ɺʠʪʨʘʪʠ ʥʘ ʦʜʥʫ ʟʤʽʥʫ ʦʣʠʚʠ ʪʘ ʧʨʦʩʪʽʡ ʦʯʽʢʫʚʘʥʥʷ ʟʤʽʥʠ ʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ, 

       (6) 

      (7) 

ʊʦʜʽ ʨʽʚʥʷʥʥʷ (1) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʽʚ (2) - (7) ʤʘʻ ʚʠʜ, 

 
   (8) 

ɺʠʨʽʰʫʶʯʠ ʥʝʨʽʚʥʽʩʪʴ (8) ʚʽʜʥʦʩʥʦ    ʤʘʻʤʦ: 

. (9) 

ʇʦʟʥʘʯʠʚʰʠ ʨʽʟʥʠʮʶ ʚ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪʘʭ ʫ ʢʦʞʥʦʾ ʜʫʞʢʠ ʷʢ ɽ,̔ ʤʘʻʤʦ 

ʦʩʪʘʪʦʯʥʦ, 

   (10) 

ʋ ʛʨʘʥʠʯʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʥʝʨʽʚʥʦʩʪʽ (8), (9) ʫ ʨʽʚʥʷʥʥʷ 

ʤʦʞʥʦ ʚʠʟʥʘʯʠʪʠ  - ʛʨʘʥʠʯʥʘ ʚʽʜʩʪʘʥʴ ʧʝʨʝʩʠʣʢʠ ʪʝʧʣʦʚʦʟʘ ʜʦ ʮʝʥʪʨʫ 

ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʟ ʽʥʰʠʭ ʜʝʧʦ, [2]. 

ʊʘʢʠʡ ʤʝʪʦʜ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚ ʙʫʜʝ ʝʬʝʢʪʠʚʥʠʤ, ʷʢʱʦ 

ʪʝʧʣʦʚʦʟʠ ʧʨʠʧʠʩʢʠ ʜʘʥʦʛʦ ʜʝʧʦ ʙʫʜʫʪʴ ʚʽʜʩʪʘʚʣʷʪʠʩʷ ʚʽʜ ʨʦʙʦʪʠ ʥʘ ʧʣʘʥʦʚʫ ʪʘ 

ʥʝʧʣʘʥʦʚʫ ʟʤʽʥʫ ʦʣʠʚʠ ʫ ʩʚʦʻʤʫ ʜʝʧʦ (ʧʦ ʤʽʩʮʶ ʧʨʠʧʠʩʢʠ). 

ʗʢʱʦ ʧʽʜʝʤʦ ʪʘʢʠʤ ʰʣʷʭʦʤ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʮʝʥʪʨʽʚ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠʩʷ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʜʝʧʦ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʮʝʥʪʨʽʚ ʥʘ ʢʦʞʥʽʡ ʟʘʣʽʟʥʠʮʽ (ʜʦ 10-12 ʮʝʥʪʨʽʚ). ɸ ʮʝ ʚʞʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʠʟʴʢʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚ ʟ-ʟʘ ʚʝʣʠʢʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ (ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ ʙʫʜʝ ʨʽʚʥʠʤ ʙʽʣʷ 15 ʨʦʢʽʚ) ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. 

ʂʨʽʤ ʪʦʛʦ, ʪʝʧʣʦʚʦʟʠ ʧʨʠ ʨʫʭʫ ʫ ʥʘʧʨʷʤʢʫ ʮʝʥʪʨʫ ʙʫʜʫʪʴ ʟʥʽʤʘʪʠʩʷ ʟ 

ʛʨʘʬʽʢʫ ʦʙʝʨʪʫ ʥʘ ʟʘʢʨʽʧʣʝʥʦʾ ʜʽʣʷʥʮʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʦʚʦʟʽʚ ʜʣʷ ʟʘʤʽʥʠ ʟʥʷʪʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʟʨʦʙʣʷʪʴ 

ʨʝʛʝʥʝʨʘʮʽʶ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦʶ. 
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ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʨʦʟʛʣʷʥʝʤʦ ʚʘʨʽʘʥʪ ʜʦʩʪʘʚʢʠ 

ʟʘʙʨʫʜʥʝʥʠʭ ʦʣʠʚ ʜʦ ʮʝʥʪʨʫ ʨʝʛʝʥʝʨʘʮʽʾ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ (ʪʠʧʫ ʙʝʥʟʦʚʦʟʽʚ 

ʤʽʩʪʢʽʩʪʶ 3-5ʤ
3
), [3]. 

ɺʽʜʜʽʣʝʥʥʷ (ʮʝʭ ʘʙʦ ʮʝʥʪʨ) ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʠʭ ʦʣʠʚ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ 

ʫʩʪʘʥʦʚʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚ (ʋʈʄ-1, ʋʈʄ-2, ʋʈʄ-3) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʨʢʠ 

ʦʣʠʚ (ʪʠʧʫ ʜʠʟʝʣʷ ʘʙʦ ʩʝʨʽʾ ʪʝʧʣʦʚʦʟʘ) ʪʘ ʦʩʥʦʚʥʠʭ ʙʨʘʢʫʚʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʣʷ ʟʘʣʽʟʥʠʮʽ (ʨʝʛʽʦʥʫ). ɺʽʜʜʽʣʝʥʥʷ ʤʘʻ ʨʽʟʥʽ ʻʤʥʦʩʪʽ ʜʣʷ ʦʣʠʚ ʟ ʨʽʟʥʠʤʠ 

ʙʨʘʢʫʚʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ, ʧʘʣʠʚʘ (ʨʦʟʨʽʜʞʝʥʝ ʤʘʩʣʦ), 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ (ʧʽʜʚʠʱʝʥʥʷ ʚôʷʟʢʦʩʪʽ), ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʣʝʥʥʷ (ʧʦʨʫʰʝʥʥʷ 

ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ) ʪʘ ʽʥʰʽ ï ʜʣʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʦʣʠʚ, ʛʽʜʨʦʤʘʛʽʩʪʨʘʣʽ ʟ ʥʘʩʦʩʘʤʠ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦʶ ʘʨʤʘʪʫʨʦʶ, ʻʤʥʽʩʪʴ ʜʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ. ʆʢʨʝʤʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʧʨʦʪʠʧʦʞʝʞʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʟʝʤʣʝʥʥʷ ʪʘ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪ ʩʧʦʨʫʜ ʮʝʥʪʨʫ 

(ʨʠʩ.1), [4].  

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʽʜʜʽʣʝʥʥʷ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ 

1,4,5 - ʫʩʪʘʥʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ ʋʈʄ-1, ʋʈʄ-2, ʋʈʄ-3; 2,3,6 - ʻʤʥʦʩʪʽ ʜʣʷ 

ʚʽʜʩʪʦʶʚʘʥʥʷ ʦʣʠʚʠ; 7 - ʧʦʞʝʞʥʝ ʚʽʜʜʽʣʝʥʥʷ; 8 - ʧʝʨʝʩʫʚʥʘ ʫʩʪʘʥʦʚʢʘ;                     

9 - ʧʽʥʦʫʪʚʦʨʶʚʘʯʽ ʫʩʪʘʥʦʚʢʠ; 10 - ʧʦʙʫʪʦʚʽ ʧʨʠʤʽʱʝʥʥʷ; 11 - ʰʘʬʠ ʜʣʷ ʦʜʷʛʫ; 

12 - ʩʪʽʣ; 13 - ʻʤʥʽʩʪʴ ʜʣʷ ʦʯʠʱʝʥʦʾ ʦʣʠʚʠ; 14,16,18 - ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ;                    

15,17 - ʥʘʥʦʩʠ ʜʣʷ ʚʠʢʘʯʢʠ ʦʣʠʚʠ ʚʽʜʧʦʚʽʜʥʦ ʄ14ɻ2, ʄ14ɹ; 19 - ʥʘʩʦʩ ʜʣʷ 

ʧʦʜʘʯʽ ʟʘʙʨʫʜʥʝʥʦʾ ʦʣʠʚʠ; 20,21,22 - ʦʣʠʚʘ ʄ14ɻ2 ʚʽʜʧʦʚʽʜʥʦ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʚôʷʟʢʽʩʪʶ, ʟ ʥʘʷʚʥʽʩʪʶ ʚʦʜʠ; ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʜʦʤʽʰʢʘʤʠ; 23,24 - ʦʣʠʚʘ ʄ14ɹ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʚôʷʟʢʽʩʪʶ ʪʘ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʜʦʤʽʰʢʘʤʠ. 
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ɺʽʜʧʦʚʽʜʥʦ ʟ ʧʨʦʧʦʥʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʟʘʙʨʫʜʥʝʥʘ ʦʣʠʚʘ ʟʣʠʚʘʻʪʴʩʷ 

ʚ ʧʨʠʡʤʘʣʴʥʫ ʻʤʥʽʩʪʴ, ʘ ʧʦʪʽʤ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʙʘʢ ï ʚʽʜʩʪʦʡʥʠʢ. ɺ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʙʨʘʢʫʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʩʣʷ ʚʽʜʩʪʦʶ ʦʣʠʚʠ ʧʦʜʘʻʪʴʩʷ ʚ ʪʫ ʯʠ ʽʥʰʫ 

ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʜʠʩʧʝʨʛʫʚʘʥʥʷ (ʚ ʪʦʡ ʞʝ 

ʫʩʪʘʥʦʚʮʽ). ʆʣʠʚʦʨʝʛʝʥʝʨʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʧʦʪʨʽʙʥʦ ʦʯʠʱʘʪʠ, ʦʙʝʟʚʦʜʥʶʚʘʪʠ ʪʘ 

ʧʨʦʤʠʚʘʪʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʽʥʰʦʾ ʤʘʨʢʠ. ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʤʠʚʢʠ 

ʦʜʥʦʾ ʫʩʪʘʥʦʚʢʠ 1,5-2 ʛʦʜʠʥʠ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʜʽʣʝʥʥʷ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʟ 

ʪʘʢʦʾ ʬʦʨʤʫʣʠ, ʣ, 

      (11) 

ʜʝ   - ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ, ʣ/ʛʦʜ.; 

 - ʯʘʩ ʧʦʜʘʯʽ ʪʘ ʟʣʠʚʘ ʦʣʠʚʠ ʟ ʘʚʪʦʮʠʩʪʝʨʥʠ, ʛʦʜ.; 

 - ʯʘʩ ʮʠʢʣʫ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ, ʛʦʜ; 

 - ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ (ʧʨʠʡʤʘʻʤʦ 8,0 ʛʦʜ.); 

 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʦʜʫ ʚʽʜ ʚʠʨʦʙʥʠʯʦʾ ʥʦʨʤʠ ʜʦ ʢʦʰʪʦʨʠʩʥʦʾ 

(ʧʨʠʡʤʘʻʤʦ   = 0,75); 

 - ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦ ʯʘʩʫ ( = 0,7); 

 - ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʨʦʙʦʪʠ ʚʽʜʜʽʣʝʥʥʷ ʟʘ ʨʽʢ. 

ʏʘʩ ʟʣʠʚʘ, ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʘʚʪʦʮʠʩʪʝʨʥ, ʛʦʜ., 

        (12) 

ʜʝ    - ʻʤʥʽʩʪʴ ʧʝʨʝʩʫʚʥʦʾ ʮʠʩʪʝʨʥʠ; 

 - ʢʨʘʪʥʽʩʪʴ ʦʯʠʩʪʢʠ ʮʠʩʪʝʨʥʠ; ʂʦ=2-3. 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʜʽʣʝʥʴ ʥʘ ʟʘʣʽʟʥʠʮʽ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʘʢʨʽʧʣʝʥʦʛʦ ʧʘʨʢʫ ʪʝʧʣʦʚʦʟʽʚ, 

        (13) 

ʜʝ - ʨʽʯʥʠʡ ʦʙʩʷʛ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ. 

    (14) 

ʜʝ  m - ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ; 

n - ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ ʦʜʥʽʻʾ ʪʽʻʾ ʩʝʨʽʾ; 

 - ʢʽʣʴʢʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʡ ʦʣʠʚʠ ʽ-ʡ ʩʝʨʽʾ ʪʝʧʣʦʚʦʟʘ ʟʘ ʨʽʢ; 

 - ʢʽʣʴʢʽʩʪʴ ʟʣʠʚʫ ʪʘ ʦʯʠʩʪʦʢ ʦʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʘ ʽ ïʡ ʩʝʨʽʾ, ʟʘ ʨʽʢ 

(ʧʨʠʡʤʘʻʪʴʩʷ  ); 

 - ʢʨʘʪʥʽʩʪʴ (ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ) ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ. 

        (15) 

ʜʝ - ʯʘʩ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ ʦʜʥʦʛʦ ʜʠʟʝʣʷ (1-1,5 ʤ
3
);  ʛʦʜ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʪʘ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʜʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʘ ʧʘʨʢ ʝʢʩʧʣʫʘʪʫʻʤʠʭ ʪʝʧʣʦʚʦʟʽʚ 

ʟʘʣʽʟʥʠʮʽ (ʨʝʛʽʦʥʫ) ʧʦʪʨʽʙʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ (ʧʦ 

ʢʦʞʥʦʤʫ ʙʨʘʢʫʚʘʣʴʥʦʤʫ ʧʦʢʘʟʥʠʢʫ) ʩʢʣʘʜʝ, ʣ/ʛʦʜ, 

       (16) 
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ʏʘʩ ʮʠʢʣʫ ʨʦʙʦʪʠ ʚʽʜʜʽʣʝʥʥʷ, ʛʦʜ, 

    (17) 

ʜʝ  t1 - ʯʘʩ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʟʘ ʧʽʜ ʟʣʠʚ, ʥʘʧʦʚʥʝʥʥʷ, ʛʦʜ; 

 t2 - ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʫʩʪʘʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ; 

 t1 + t2 å0,3 ʛʦʜ; 

 t3 - ʯʘʩ ʧʨʦʤʠʚʢʠ ʦʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʘ; 

 t4 - ʯʘʩ ʚʽʜôʾʟʜʫ ʪʝʧʣʦʚʦʟʘ ʟ ʧʦʩʪʘ (ʧʨʠʡʤʘʻʤʦ å0,25 ʛʦʜ); 

 t5 - ʯʘʩ ʦʯʠʱʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ (ʚʽʜ ʙʨʫʜʫ, ʦʩʘʜʫ ʪʘ 

ʽʥʰ.) 

ʂʽʣʴʢʽʩʪʴ ʧʝʨʝʩʫʚʥʠʭ ʻʤʥʦʩʪʝʡ (ʘʚʪʦʮʠʩʪʝʨʥ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ ʚʽʜʙʨʘʢʦʚʢʠ ʦʣʠʚʠ (ʘʙʦ ʢʽʣʴʢʦʩʪʽ ʟʘʢʨʽʧʣʝʥʠʭ ʪʝʧʣʦʚʦʟʽʚ ʜʦ 

ʜʘʥʦʛʦ ʮʝʥʪʨʫ), ʚʽʜʩʪʘʥʽ ʜʦʩʪʘʚʢʠ ʟʘʙʨʫʜʥʝʥʦʾ ʦʣʠʚʠ ʜʦ ʮʝʥʪʨʫ ʪʘ ʚʽʜ 

ʨʝʛʝʥʝʨʦʚʘʥʦ ʫ ʚʽʜʜʽʣʝʥʥʽ (ʮʝʥʪʨʽ). ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʚʘʨʪʽʩʪʴ ʟʘʙʨʫʜʥʝʥʦʾ ʪʘ ʩʚʽʞʦʾ ʦʣʠʚʠ, ʚʘʨʪʽʩʪʴ ʙʝʥʟʠʥʫ (ʘʙʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ) 

ʪʘ ʽʥʰʝ. 

ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʨʦʟʤʽʱʝʥʥʷ 2
ʭ
 ʮʝʥʪʨʽʚ ʥʘ 

ʇʽʚʜʝʥʥʽʡ ʟʘʣʽʟʥʠʮʽ (ʥʘ ʩʪʘʥʮʽʾ ʃʶʙʦʪʠʥ ʪʘ ʈʦʤʦʜʘʥ) ʪʘ 2
ʭ
 ʮʝʥʪʨʽʚ ʥʘ ɼʦʥʝʮʴʢʽʡ 

ʟʘʣʽʟʥʠʮʽ (ʩʪʘʥʮʽʷ ʇʦʧʘʩʥʘ ʪʘ ʗʩʠʥʫʚʘʪʘ-ɿʘʭʽʜʥʘ). ʎʝʥʪʨʠ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʦʣʠʚʠ 

ʨʦʟʤʽʱʘʶʪʴʩʷ ʥʘ ʚʽʣʴʥʠʭ ʧʣʦʱʘʜʷʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʘʙʦ ʚʘʛʦʥʥʠʭ ʜʝʧʦ. 

 

ɺʠʩʥʦʚʢʠ ʧʨʦʧʦʟʠʮʽʾ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʻ ʜʦʮʽʣʴʥʠʤ ʩʪʚʦʨʝʥʥʷ ʮʝʥʪʨʫ (ʚʽʜʜʽʣʝʥʥʷ) ʟ 

ʦʯʠʩʪʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ ʥʘ ʟʘʣʽʟʥʠʮʽ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʥʪʨʘ, 

ʱʦʙ ʙʫʣʠ ʟʘʙʝʟʧʝʯʝʥʽ ʟ ʥʘʡʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʣʠʚʠ ʜʦ  

ʮʝʥʪʨʫ, ʟʙʽʨ ʪʘ ʟʙʝʨʝʞʝʥʥʷ. 

1. ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ 

ʜʠʟʝʣʽʚ ʪʝʧʣʦʚʦʟʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ ʦʣʠʚ; 

2. ɺʠʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ ʮʝʥʪʨʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʾʭ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 
ʥʘ ʤʝʨʝʞʽ ʟʘʣʽʟʥʠʮʴ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʨʝʛʝʥʝʨʘʮʽʶ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʟ ʤʽʥʽʤʫʤʦʤ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʽʨ ʪʘ ʟʙʝʨʝʞʝʥʥʷ; 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʝʥʪʨʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʟʘ 
ʨʦʟʛʣʷʥʫʪʦʶ ʤʝʪʦʜʠʢʦʶ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʽʚ ʪʝʧʣʦʚʦʟʽʚ; 

4. ʈʦʙʦʪʠ ʟʘ ʪʝʤʦʶ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ ʫ ʟʚôʷʟʢʫ ʧʦʯʘʪʢʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʝʧʣʦʚʦʟʽʚ 2ʊɽ133ɸʉ, ʨʝʡʢʦʚʠʤ 

ʘʚʪʦʙʫʩʦʤ 620ʄ, 630ʄ. 
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ɼ. ɸ. ʅʝʯʝʧʦʨʝʥʢʦ 

 

ʇɯɼɺʀʑɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ ɸʂʉɯɸʃʔʅʆ-ʇʆʈʐʅɽɺʀʍ 

ɻɯɼʈʆʄɸʐʀʅ ʊʀʇʋ ʄʅ250/100 ʇʈʀɺʆɼʋ ɺɽʅʊʀʃʗʊʆʈɯɺ 

ʆʍʆʃʆɼɾʋʖʏʆɻʆ ʇʈʀʉʊʈʆʖ ʊɽʇʃʆɺʆɿɯɺ ʊɽʇ70 ʅɸ ʆʉʅʆɺɯ 

ʊʈʀɹʆʊɽʍʅɯʏʅʆɻʆ ʄɽʊʆɼʋ ɽʇɯʃɸʄʋɺɸʅʅʗ ʇʆɺɽʈʍʆʅʔ ʊɽʈʊʗ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ.ɯ. ʂʦʚʘʣʝʥʢʦ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʽʜʤʦʚʠ ʛʽʜʨʦʤʘʰʠʥ ʪʠʧʫ ʄʅ250/100, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʥʝ ʜʦʩʠʪʴ ʥʘʜʽʡʥʦ ʟ 

ʧʨʠʯʠʥʠ ʧʽʜʚʠʱʝʥʦʛʦ ʟʥʦʩʫ ʚʘʞʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʘʨ ʪʝʨʪʷ. ʆʙʛʨʫʥʪʦʚʘʥʦ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʙʦʪʝʭʥʽʯʥʦʛʦ ʤʝʪʦʜʫ ʝʧʽʣʘʤʫʚʘʥʥʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʘʨ ʪʝʨʪʷ ʛʽʜʨʦʤʘʰʠʥ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʾʭ ʟʥʦʰʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʜʨʦʤʘʰʠʥʘ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʝʧʽʣʘʤʫʚʘʥʥʷ, 

ʘʜʩʦʨʙʮʽʷ. 

 

ɺʩʪʫʧ. ʆʜʥʦʶ ʟ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʰʚʠʜʢʽʩʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʫ ʚ 

ʋʢʨʘʾʥʽ ʻ ʪʝ, ʱʦ ʤʘʡʞʝ ʚʩʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʟʘʣʠʰʠʣʠʩʷ ʚ 

ʩʧʘʜʦʢ ʱʝ ʟ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ. [1]. ʊʦʤʫ ʚʩʷ ʟʘʣʽʟʥʠʯʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʤʦʨʘʣʴʥʦ 

ʟʘʩʪʘʨʽʣʘ ʪʘ ʧʦʪʨʝʙʫʻ, ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʷʛʦʚʦʛʦ ʽ ʤʦʪʦʨ-

ʚʘʛʦʥʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʩʫʯʘʩʥʠʤʠ ʟʨʘʟʢʘʤʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɿʦʢʨʝʤʘ, ʥʘ ʧʝʨʝʭʽʜʥʦʤʫ ʝʪʘʧʽ ʛʣʦʙʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʾʟʜʽʚ ʚ ʋʢʨʘʾʥʽ, ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʽʩʪʦʪʥʦʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ɯɯɯ ʧʦʢʦʣʽʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʫ ʾʭ ʨʝʤʦʥʪʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʊʝʧʣʦʚʦʟʠ ʩʝʨʽʾ ʊɽʇ 70 ʻ ʦʩʥʦʚʥʦʶ ʩʝʨʽʻʶ ʧʘʩʘʞʠʨʩʴʢʠʭ ʣʦʢʦʤʦʪʠʚʽʚ, ʟ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ 160 ʢʤ/ʛʦʜ, ʱʦ ʘʢʪʠʚʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʫ 

ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʨʫʩʽ ʥʘ ʯʘʩʪʢʦʚʦ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʘʙʦ ʥʝʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ 

ʜʽʣʷʥʢʘʭ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ.  

ɿ ʫʩʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʚʦʟʘ ʊɽʇ 70 ʚʘʛʦʤʘ ʯʘʩʪʢʘ 

ʥʘʣʝʞʠʪʴ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʛʽʜʨʦʤʘʰʠʥ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʜʠʟʝʣʷ, ʷʢʽ 

ʯʠʥʷʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʣʦʢʦʤʦʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʘ ʟʥʘʯʠʪʴ ʽ ʣʦʢʦʤʦʪʠʚʘ ʚ ʮʽʣʦʤʫ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʘʤ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ ʛʽʜʨʦʤʘʰʠʥ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʘʭ [2, 3], ʚ 
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ʦʩʥʦʚʥʦʤʫ, ʨʦʟʛʣʷʥʫʪʦ ʟʘʭʦʜʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʤʘʰʠʥ ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʫ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʧʦʪʦʢʫ ʚʽʜʤʦʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺ ʨʦʙʦʪʽ [4] ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ 

ʛʽʜʨʦʤʘʰʠʥ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʨʦʙʢʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʟʦʚʥʽʰʥʽʤ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʧʦʣʝʤ. ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʟʘʜʘʯʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʛʽʜʨʦʤʘʰʠʥ ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʫ ʻ 

ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʦʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʨʦʙʦʪʠ ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʠʭ ʛʽʜʨʦʤʘʰʠʥ ʛʽʜʨʦʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʽʚ 

ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ70, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʽʜʨʦʤʘʰʠʥ ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʫʤʦʚʘʭ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʚ ʨʦʙʦʪʽ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ 

ʟʘʜʘʯʽ: 

1) ɺʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ ʪʠʧʫ ʄʅ250/100 

ʛʽʜʨʦʧʨʠʚʦʜʘ ʚʝʥʪʠʣʷʪʦʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʧʣʦʚʦʟʽʚ; 

2) ʅʘ ʙʘʟʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʫʤʦʚ ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ ʨʦʟʨʦʙʠʪʠ 

ʟʘʭʦʜʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʧʦʪʦʢʫ ʚʽʜʤʦʚ 

ʛʽʜʨʦʤʘʰʠʥ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ [5], ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦ ʚʽʜʤʦʚʠ ʤʽʞ 

ʧʦʪʦʯʥʠʤʠ ʨʝʤʦʥʪʘʤʠ ʇʈ-3 ʛʽʜʨʦʤʘʰʠʥ ʄʅ250/100 ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʧʨʠʚʦʜʫ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ70 ʚ ʫʤʦʚʘʭ ʧʦʣʽʛʦʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. ʇʽʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʥʘʭʦʜʠʣʦʩʷ 66 

ʛʽʜʨʦʤʘʰʠʥ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ 11 ʪʝʧʣʦʚʦʟʘʭ. ɻʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʜʽʡʥʦʩʪʽ ʛʽʜʨʦʤʘʰʠʥ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1, 2.  

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʦ ʛʨʘʬʽʢ ʚʽʜʤʦʚ ʛʽʜʨʦʤʘʰʠʥ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ70 ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥʠ. 

 ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʦ ʛʨʘʬʽʢ ʽʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ 

ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ 70 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʙʽʛʫ. 

 ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 1) ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʥʘʜʽʡʥʠʤʠ  ʚ 

ʨʦʙʦʪʽ ʚʫʟʣʘʤʠ ʛʽʜʨʦʤʘʰʠʥʠ ʻ : 

- ʟ'ʻʜʥʘʥʥʷ ʢʦʨʧʫʩʘ ʙʣʦʢʘ ʮʠʣʽʥʜʨʽʚ ʪʘ ʢʦʨʧʫʩʘ ʚʝʜʝʥʦʛʦ (ʚʝʜʫʯʦʛʦ) ʚʘʣʫ; 

- ʧʽʜʰʠʧʥʠʢʠ; 

- ʰʘʪʫʥʥʦ ï ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ (ʐʇɻ) ʛʽʜʨʦʤʘʰʠʥ; 

- ʫʱʽʣʴʥʶʶʯʽ ʩʘʣʴʥʠʢʠ ʚʝʜʝʥʦʛʦ (ʚʝʜʫʯʦʛʦ) ʚʘʣʫ.  
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ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʚʽʜʤʦʚ ʛʽʜʨʦʤʘʰʠʥ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ70 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʯʠʥʠ 

 

 
  

ʈʠʩ. 2. ɻʨʘʬʽʢ ʽʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ 70 ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʙʽʛʫ 

 

ɿ ʛʨʘʬʽʢʘ (ʨʠʩ. 2) ʚʠʜʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʤʘʰʠʥʠ 

ʧʨʘʮʶʶʪʴ ʥʝ ʜʦʩʠʪʴ ʥʘʜʽʡʥʦ ʪʘʢ ʷʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʾʭ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʥʘ 18 % . 

 ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘʜʽʡʥʽʩʪʴ ʛʽʜʨʦʤʘʰʠʥ ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʫ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʩʫ ʚʘʞʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʘʨ 

ʪʝʨʪʷ (ʝʣʝʤʝʥʪʽʚ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʝʣʝʤʝʥʪʽʚ ʰʘʪʫʥʥʦ-ʧʦʨʰʥʝʚʦʾ 

ʛʨʫʧʠ) ʧʨʠʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3. ɽʣʝʤʝʥʪʠ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʘ ʰʘʪʫʥʥʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ 

ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʦʾ ʛʽʜʨʦʤʘʰʠʥʠ ʄʅ250/100 

 

1 ï ʙʣʦʢ ʮʠʣʽʥʜʨʽʚ; 2 ï ʧʦʨʰʝʥʴ; 3 ï ʰʘʪʫʥ; 4 ï ʰʘʡʙʘ; 5 ï ʢʘʨʜʘʥʥʠʡ ʚʘʣ;  

6 ï ʧʘʣʝʮʴ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ 

 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʴ [6, 7] ʧʦʢʘʟʫʻ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʝʨʪʷ ʽ ʯʠʥʠʪʴ ʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ. ʗʢʱʦ ʚʠʭʦʜʠʪʠ ʟ ʧʝʨʝʜʫʤʦʚʠ ʟʘʣʝʞʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ, ʪʦ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘ 

55 - 60 %. ɯʥʰʘ ʯʘʩʪʠʥʘ ʟʥʠʞʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 

(ʟʥʠʞʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʪʝʨʪʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʢʨʘʱʦʛʦ ʚʪʨʠʤʘʥʥʷ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʢʨʘʱʦʛʦ ʟʘʭʠʩʪʫ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʚʽʜ ʦʢʠʩʣʶʚʘʥʥʷ ʡ ʧʨʦʥʠʢʥʝʥʥʷ 

ʚʦʜʥʶ ʡ ʽʥ). 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʫ ʚʘʞʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʘʨʘʭ 

ʪʝʨʪʷ ʛʽʜʨʦʤʘʰʠʥ ʄʅ250/100 ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʝʧʽʣʘʤʫʚʘʥʥʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʚʫʟʣʽʚ ʪʝʨʪʷ.  

ɽʧʽʣʘʤʫʚʘʥʥʷ ï  ʩʧʦʩʽʙ ʦʩʪʠʬʽʢʫʣʦʪʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ ʧʣʽʚʦʢ ʝʧʽʣʘʤʫ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʦʟʯʠʥʠ ʩʢʣʘʜʥʠʭ ʧʦʣʽʝʬʽʨʽʚ (ʧʝʨʬʪʦʨʧʦʣʠʝʬʽʨʽʚ) ʢʘʨʙʦʥʦʚʠʭ 

ʢʠʩʣʦʪ ʫ ʣʝʛʢʢʦʣʝʪʶʯʠʭ ʭʣʘʜʦʥʘʭ ʥʘ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʧʘʨ ʪʝʨʪʷ. 

 ɽʧʽʣʘʤʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ: 

-ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ɿʘ ʜʘʥʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ [8, 9] ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʽʩʣʷ 

ʝʧʽʣʘʤʫʚʘʥʥʷ ʟʤʝʥʰʠʚʩʷ 2,5 ʨʘʟʠ;  

-ʟʤʝʥʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʣʽʚʢʠ ʝʧʽʣʘʤʫ, ʥʘʥʝʩʝʥʦʾ ʥʘ 

ʧʦʚʝʨʭʥʶ, ʟʘʧʦʚʥʶʻ ʤʽʢʨʦʟʘʧʘʜʠʥʠ ʡ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʽ, ʬʦʨʤʫʶʯʠ ʪʠʤ 

ʥʘʡʢʨʘʱʫ ʜʣʷ ʫʤʦʚ ʪʝʨʪʷ ʰʦʨʩʪʢʽʩʪʴ (ʨʠʩ. 4) 
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ʈʠʩ. 4. - ʉʭʝʤʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ ʧʘʨ ʪʝʨʪʷ 

ʰʘʨʦʤ ʝʧʽʣʘʤʫ 

 

- ʫʪʨʠʤʘʥʥʷ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʨʪʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʧʨʠ ʝʧʽʣʘʤʫʚʘʥʥʽ ʬʦʨʤʫʻʪʴʩʷ ʰʘʨ ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʣʝʢʫʣ 

ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʶʯʠʡ ʝʥʝʨʛʝʪʠʯʥʽ ʚʧʣʠʚʠ, ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ʄʦʣʝʢʫʣʠ 

ʇɸʈ (ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ), ʫʪʚʦʨʶʶʪʴ ʩʪʨʫʢʪʫʨʠ ʃʝʥʛʤʶʨʘ ʫ 

ʚʠʛʣʷʜʽ ʩʧʽʨʘʣʝʡ ʟ ʥʦʨʤʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʠʤʠ ʜʦ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʦʩʷʤʠ 

(ʨʠʩ. 5). ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʜʩʦʨʙʮʽʾ ʣʘʥʮʶʛ ʧʦʣʽʤʝʨʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʽʣʷʥʦʢ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʦʚʝʨʭʥʝʶ, ʽ ʚʠʪʷʛʥʫʪʠʭ ʫ ʨʦʟʯʠʥ ʧʝʪʝʣʴ ʽ 

ʭʚʦʩʪʽʚ. ʅʘ ʨʠʩʫʥʢʫ 5 ʚʠʜʥʽ ʭʚʦʩʪʠ, ʚʠʪʷʛʥʫʪʽ ʚ ʧʨʦʩʪʽʨ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʝʪʣʽ 1, 

ʷʢʽ ʚʪʨʠʤʫʶʪʴ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 2, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʰʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʫ ʧʘʨʘʭ ʪʝʨʪʷ. 

 

 
 

ʈʠʩ. 5. ʌʨʘʛʤʝʥʪ ʩʪʨʫʢʪʫʨʠ ʃʝʥʛʤʶʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ 

ʦʙʨʦʙʣʝʥʦʛʦ ʝʧʽʣʘʤʦʤ 

1 ï ʤʦʣʝʢʫʣʠ ʇɸʈ ʫ ʚʠʛʣʷʜʽ ʩʧʽʨʘʣʝʡ;  2 ï ʟʤʘʱʫʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ; 

3 ï ʧʦʚʝʨʭʥʷ ʪʚʝʨʜʦʛʦ ʪʽʣʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʪʝʥʜʽ ʪʠʧʫ 

ɸSʊʄ-D-4172 (ʤʘʰʠʥʽ ʪʝʨʪʷ) ʧʦʢʘʟʘʣʠ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʝʥʥʷ 

ʝʧʽʣʘʤʦʚʘʥʠʭ ʧʘʨ ʪʝʨʪʷ ʩʪʘʣʴ-ʙʨʦʥʟʘ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 70 %., (ʨʠʩ. 6). 
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ʈʠʩ. 6. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʧʘʨ ʪʝʨʪʷ 

1-ʝʧʽʣʘʤʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʽ; 2-ʥʝʝʧʽʣʘʤʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʽ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: 

1) ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ 

ʛʽʜʨʦʤʘʰʠʥ ʄʅ250/100 ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʷʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʥʝʥʘʜʽʡʥʽ 

ʚʫʟʣʠ ʪʘ ʜʝʪʘʣʽ ʛʽʜʨʦʤʘʰʠʥ ʄʅ 250/100. ʇʦʢʘʟʘʥʦ, ʱʦ ʛʽʜʨʦʤʘʰʠʥʠ ʚ ʧʝʨʽʦʜ 

ʤʽʞ ʇʈ-3 ʧʨʘʮʶʶʪʴ ʥʝ ʜʦʩʠʪʴ ʥʘʜʽʡʥʦ (ʟʥʠʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ ʛʽʜʨʦʤʘʰʠʥ ʩʢʣʘʜʘʻ 0,18); 

2) ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʛʽʜʨʦʤʘʰʠʥ ʄʅ250/100 ʪʘ ʫʤʦʚ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; 

3) ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʛʽʜʨʦʤʘʰʠʥ ʚ ʫʤʦʚʘʭ ʜʝʧʦ. ɸ ʩʘʤʝ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ 

ʫʤʦʚʘʭ ʜʝʧʦ ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʦʙʢʠ ʝʧʽʣʘʤʘʤʠ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʘʞʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʘʨ ʪʝʨʪʷ ʛʽʜʨʦʤʘʰʠʥ ʧʦʨʰʥʽʚ, ʛʦʣʽʚʦʢ ʰʘʪʫʥʽʚ, ʮʠʣʽʥʜʨʽʚ, 

ʧʦʚʝʨʭʦʥʴ ʧʘʣʴʮʽʚ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ, ʛʫʤʦʚʠʭ ʫʱʽʣʴʥʝʥʴ ʚ ʭʦʣʦʜʥʠʡ ʩʧʦʩʽʙ ʟ 

ʚʠʪʨʠʤʢʦʶ ʜʝʪʘʣʝʡ ʫ ʚʘʥʥʽ ʟ ʝʧʽʣʘʤʦʤ ʤʘʨʢʠ 6ʉʌʂ-180-05 ʥʝ ʤʝʥʰʝ 16 ʛʦʜʠʥ, 

ʱʦ ʟʤʝʥʰʠʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭ ʟʥʦʰʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʝʤʦʥʪʫ. 
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ʂʦʚʘʣʴʯʫʢ ʆ. ʆ. 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʇɯʉʃʗʈɽʄʆʅʊʅʀʍ 

ɺʀʇʈʆɹʋɺɸʅʔ ʊɽʇʃʆɺʆɿɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ. ɺ. ʈʦʛʘʣʴ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʢʫ ʣʦʢʦʤʦʪʠʚʽʚ 

ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʪʝʧʣʦʚʦʟʥʦʛʦ ʧʘʨʢʫ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʥʠʟʴʢʫ ʥʘʜʽʡʥʽʩʪʴ 

ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ ʚʫʟʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʚ ʥʘʩʣʽʜʦʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʷʢʦʩʪʽ ʨʝʤʦʥʪʥʦ-ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʯʠ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ. ɺʠʷʚʣʝʥʦ ʥʝʜʦʣʽʢʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ 

ʪʝʧʣʦʚʦʟʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʥʠʭ 

ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʾʭ ʧʨʦʚʝʜʝʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʪʨʘʪ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ 

ʧʨʘʮʽ, ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʭʽʜʥʦʾ ʣʘʥʢʠ ʧʝʨʝʜʘʯʽ ʧʦʪʫʞʥʦʩʪʽ ï 

ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ. ɺʠʟʥʘʯʝʥʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʽ ʤʝʪʦʜʠ ʾʭ ʫʩʫʥʝʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʧʽʩʣʷʨʝʤʦʥʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ, ʨʦʟʚôʷʟʘʥʥʷ 

ʷʢʠʭ ʤʘʻ ʩʧʨʠʷʪʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ, ʧʦʩʠʣʝʥʥʶ 

ʤʽʞʥʘʨʦʜʥʠʭ ʟʚôʷʟʢʽʚ ʋʢʨʘʾʥʠ ʻ ʩʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ 

ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʩʧʨʘʚʥʠʤ ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ [1].  

ʅʘ ʩʴʦʛʦʜʥʽ ʪʝʭʥʽʯʥʠʡ  ʩʪʘʥ  ʨʫʭʦʤʦʛʦ  ʩʢʣʘʜʫ  ʥʝ  ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ  

ʚʠʤʦʛʘʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ XXI ʩʪʦʣʽʪʪʷ.  ʆʜʥʽʻʶ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ 

ʧʨʦʙʣʝʤ ʟʘʣʽʟʥʠʮʴ  ʻ  ʬʽʟʠʯʥʝ  ʪʘ  ʤʦʨʘʣʴʥʝ  ʩʪʘʨʽʥʥʷ ʧʘʨʢʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ. 

ʅʘ ʜʘʥʠʡ  ʯʘʩ  ʚʽʜʧʨʘʮʶʚʘʣʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘʚʦʜʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ 

ʥʦʨʤʘʪʠʚʥʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ ʙʽʣʴʰʝ ʜʝʚôʷʥʦʩʪʘ ʚʽʜʩʦʪʢʽʚ ʪʝʧʣʦʚʦʟʽʚ ʽ 

ʝʣʝʢʪʨʦʚʦʟʽʚ. ʊʝʤʧʠ ʩʪʘʨʽʥʥʷ ʣʦʢʦʤʦʪʠʚʥʦʛʦ  ʧʘʨʢʫ  ʟʘʣʽʟʥʠʮʴ  ʋʢʨʘʾʥʠ  ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʤʧʠ ʧʨʠʜʙʘʥʥʷ  ʥʦʚʠʭ, ʩʫʯʘʩʥʠʭ ʟʨʘʟʢʽʚ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ  ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. 

ɼʣʷ ʯʘʩʪʢʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʥʘ ʟʘʣʽʟʥʠʮʷʭ ʟʘʧʨʦʚʘʜʞʝʥʦ 

ʦʙʩʪʝʞʝʥʥʷ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʘ ʚʽʜʧʨʘʮʶʚʘʣʘ ʥʦʨʤʘʪʠʚʥʠʡ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʽ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʩʥʦʚʢʫ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟ ʧʦʜʦʚʞʝʥʥʷʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʪʝʨʤʽʥ ʚʽʜ ʜʝʩʷʪʠ ʜʦ ʧôʷʪʥʘʜʮʷʪʠ ʨʦʢʽʚ [1]. 
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ʅʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʦʙʣʘʩʪʝʡ ʻ 

ʨʝʤʦʥʪ ʣʦʢʦʤʦʪʠʚʽʚ ʽ ʡʦʛʦ ʧʨʠʩʪʨʦʾʚ, ʫ ʷʢʽʡ ʟʘʡʥʷʪʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʣʶʜʝʡ, 

ʥʽʞ ʫ ʩʬʝʨʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʜʠʥʠʮʴ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɿʘʟʚʠʯʘʡ, ʟʘ ʧʝʨʽʦʜ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʣʦʢʦʤʦʪʠʚʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ 

ʨʝʤʦʥʪ ʧʝʨʝʚʠʱʫʶʪʴ ʡʦʛʦ ʧʝʨʚʽʩʥʫ ʚʘʨʪʽʩʪʴ ʫ ʚʽʩʽʤ ʨʘʟʽʚ. ʊʦʤʫ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʢʨʘʱʽ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʻ ʥʝ ʪʽʣʴʢʠ ʩʧʨʘʚʦʶ 

ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʽʙʥʦʶ, ʘʣʝ ʟʘ ʩʚʦʾʤʠ ʤʘʩʰʪʘʙʘʤʠ ï ʟʘʜʘʯʝʶ ʜʦʩʠʪʴ 

ʚʘʞʣʠʚʦʶ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʥʦʚʽʪʥʽʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ. ʊʘʢ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʟʙʦʨʫ ʡ ʦʙʨʦʙʢʠ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʘʢʪʠʯʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʢʦʞʥʦʾ 

ʦʜʠʥʠʮʽ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʦʟʚʦʣʷʻ, ʟʙʝʨʽʛʘʶʯʠ ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʨʝʤʦʥʪ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ ʪʦʯʥʦ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʤʘʶʯʠ ʧʦʧʝʨʝʜʥʴʦ ʧʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙʩʷʛ ʤʘʡʙʫʪʥʽʭ ʨʦʙʽʪ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʽʚ, ʟʦʢʨʝʤʘ 

ʪʝʧʣʦʚʦʟʽʚ. ʊʘʢ, ʜʣʷ ʪʝʧʣʦʚʦʟʽʚ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʨʝʦʩʪʘʪʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ (ɼɻʋ), ʩʪʘʥ ʢʦʪʨʠʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʘʚʣʷʻ ʚʧʣʠʚ ʥʘ ʚʝʣʠʯʠʥʫ ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʽʶʯʘ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʣʦʢʦʤʦʪʠʚʽʚ ʫ ʥʠʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʥʝ ʚʨʘʭʦʚʫʻ ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʫʤʦʚʠ ʧʦʣʽʛʦʥʽʚ ʨʦʙʦʪʠ, ʩʪʫʧʽʥʴ ʟʥʦʰʝʥʥʷ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʊʈʉ), 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʩʝʨʽʾ 

ʣʦʢʦʤʦʪʠʚʽʚ. ʎʽʡ ʧʨʦʙʣʝʤʽ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʢʦʥʘʥʠʭ ʷʢ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʻ ʥʝʦʙʭʽʜʥʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʙʽʪ ʧʦ ʨʦʟʨʦʙʮʽ: ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʙʦʨʪʦʚʠʭ ʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʾʭ 

ʨʦʙʦʪʠ, ʦʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ [2, 3]; 

ʨʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʢʦʨʝʛʫʚʘʥʥʷʤ ʪʝʨʤʽʥʽʚ ʤʽʞʨʝʤʦʥʪʥʠʭ 

ʧʨʦʙʽʛʽʚ ʪʘ ʨʝʛʣʘʤʝʥʪʽʚ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ [4 ,5]; ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʊʈʉ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʨʦʟʨʦʙʢʦʶ ʚʽʜʧʦʚʽʜʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʧʨʦʛʨʘʤ ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʤʦʥʪʫ ʊʈʉ; [6] ï ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʦʙʣʘʜʥʘʥʥʷ;  ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʣʦʢʦʤʦʪʠʚʦʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʘʤʢʘʭ 

ʢʦʥʮʝʧʮʽʾ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʽ ʚʠʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
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ʧʨʦʚʝʜʝʥʥʷ ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʦʟʽʚ ʫ ʚʠʛʣʷʜʽ ʨʝʦʩʪʘʪʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɿʘʚʜʘʥʥʷʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʢʫ ʪʝʧʣʦʚʦʟʽʚ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ, ʚʠʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʥʠʟʴʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʚ ʥʘʩʣʽʜʦʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʥʝʜʦʣʽʢʽʚ, 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʷʢʦʩʪʽ ʨʝʤʦʥʪʥʦ-ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ ʯʠ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. ɺʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʧʨʠʩʫʪʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʦʟʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʾʭ ʫʩʫʥʝʥʥʷ, ʚʠʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʽʜʤʦʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʟʘ 

ʚʠʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ (ʪʘʙʣʠʮʷ 1) ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʧʦʰʢʦʜʞʫʚʘʥʽʩʪʴ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʯʘʩʪʢʘ ʢʦʪʨʠʭ ʚ ʟʘʛʘʣʴʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʩʷʛʘʻ ʙʽʣʴʰʝ 70 %. 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʝʧʣʦʚʦʟʽʚ ʧʦ ʚʠʜʘʤ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʨʦʢʘʤʠ 

 

ɺʠʜ ʦʙʣʘʜʥʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ (ʯʠʩʝʣʴʥʠʢ 

ï ʥʘ 1 ʤʣʥ. ʢʤ ʧʨʦʙʽʛʫ, ʟʥʘʤʝʥʥʠʢ ï ʚʽʜʩʦʪʦʢ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʩʫʚʘʥʴ) 

2015 2016 2017 2018 2019 

ɼʠʟʝʣʴ 0,68/38,4 0,64/36,8 0,61/38,0 0,57/36,2 0,53/36,1 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 0,59/33,3 0,65/36,9 0,56/34,7 0,56/35,8 0,55/37,1 

ɼʦʧʦʤʽʞʥʽ ʤʘʰʠʥʠ 0,27/15,4 0,28/15,9 0,25/15,5 0,24/15,0 0,24/16,01 

ʄʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ 0,14/7,7 0,10/5,9 0,11/5,5 0,11/7,1 0,10/6,6 

ɯʥʰʝ ʦʙʣʘʜʥʘʥʥʷ 0,09/5,2 0,08/4,5 0,07/3,3 0,09/5,9 0,06/3,1 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ (ʨʠʩ. 1) ʚʢʘʟʫʻ ʥʘ 

ʥʝʜʦʩʪʘʪʥʶ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ  ʘ 

ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʫʟʣʽʚ ʪʝʧʣʦʚʦʟʽʚ. 
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ʅʝʟʘʜʦʚʽʣʴʥʘ ʷʢʽʩʪʴ ʜʝʧʦʚʩʴʢʦʛʦ ʨʝʤʦʥʪʫ ʽ ʊʆ

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʧʽʢʣʫʚʘʥʥʷ ʟʘ ʪʝʧʣʦʚʦʟʦʤ ʟʽ ʩʪʦʨʦʥʠ  ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ

ʅʝʟʘʜʦʚʽʣʴʥʘ ʷʢʽʩʪʴ ʨʝʤʦʥʪʘ  ʥʘ ʟʘʚʦʜʘʭ ʎʊɺʈ

ɯʥʰʽ ʧʨʠʯʠʥʠ

 

ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʧʦʰʢʦʜʞʝʥʴ ʟʘ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦ ʨʦʢʘʭ 

 

ʉʝʨʝʜ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʨʝʤʦʥʪʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʦʩʥʦʚʥʠʭ ʨʝʤʦʥʪʥʠʭ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʽ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʽʚ ʻ 

ʜʠʟʝʣʴ, ʪʷʛʦʚʽ ʝʣʝʢʪʨʠʯʥʽ ʜʚʠʛʫʥʠ ʽ ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʤʫ ʨʦʟʛʣʷʥʝʤʦ 

ʨʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʟʘ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘ ʚʫʟʣʘʤʠ ʜʠʟʝʣʽʚ. ɼʘʥʽ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 2, ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʟʥʘʯʥʘ ʧʦʰʢʦʜʞʫʚʘʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ ʟʤʘʱʝʥʥʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʘʯʥʦʶ ʟʘʙʨʫʜʥʝʥʽʩʪʶ ʬʽʣʴʪʨʽʚ, 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʨʰʥʽʚ ʪʘ ʢʽʣʝʮʴ, ʥʝʜʦʩʪʘʪʥʶ ʧʦʜʘʯʫ ʜʦ 

ʧʽʜʰʠʧʥʠʢʽʚ (ʰʘʪʫʥʥʠʭ ʪʘ ʢʦʨʽʥʥʠʭ), ʘ ʪʘʢʦʞ ʜʦ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʜʦʧʦʤʽʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʧʦʢʘʟʥʠʢʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʪʨʠʤʦʢ ʚ ʛʨʘʬʽʢʫ ʨʫʭʫ ʧʦʾʟʜʽʚ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʧʘʨʢʫ ʪʝʧʣʦʚʦʟʽʚ ʽ ʯʝʨʝʟ ʚʠʭʦʜʠ ʟ ʣʘʜʫ ʪʝʧʣʦʚʦʟʽʚ ʥʘ ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ (ʥʘ 

ʧʝʨʝʛʦʥʘʭ ʽ ʧʨʦʤʽʞʥʠʭ ʩʪʘʥʮʽʷʭ). ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ. ɺ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟʥʘʯʥʠʡ ʚʽʢ ʽ ʨʽʚʝʥʴ ʟʥʦʰʝʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ. ɺ ʜʨʫʛʫ ʯʝʨʛʫ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʫ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʱʦ ʜʦʩʠʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ. ʊʘʢʦʞ 

ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʥʝʜʦʩʪʘʪʥʽ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʽ 

ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʧʦʢʣʘʜʝʥʽ ʥʘ ʣʦʢʦʤʦʪʠʚʥʽ 

ʜʝʧʦ, ʢʦʪʨʽ ʥʝ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʘʢʽ ʦʙʩʷʛʠ ʨʝʤʦʥʪʽʚ. ʊʘʢʦʞ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʧʨʠʯʠʥʷʶʪʴ ʜʽʾ ʟʽ ʩʪʦʨʦʥʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ, 

ʢʦʪʨʽ ʜʦʧʫʩʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ. ʅʝʟʥʘʯʥʘ 

ʯʘʩʪʢʘ ʚʽʜʤʦʚ ʧʨʠʧʘʜʘʻ ʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʽʥʰʽ ʫʤʦʚʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʧʦʰʢʦʜʞʝʥʴ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʜʠʟʝʣʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʜʠʟʝʣʷ 

ʈʦʟʧʦʜʽʣ ʧʦʰʢʦʜʞʝʥʴ ʫ ʚʽʜʩʦʪʢʘʭ 

ʟʘ ʨʦʢʘʤʠ ʚʠʷʚʣʝʥʥʷ 

2015 2016 2017 2018 2019 

1 2 3 4 5 6 

ʇʦʨʰʥʝʚʘ ʛʨʫʧʘ, ʢʨʠʰʢʠ 

ʮʠʣʽʥʜʨʽʚ ʪʘ ʧʨʠʚʽʜ ʢʣʘʧʘʥʽʚ 
39,5 41,7 40,8 36,2 32,3 

ʉʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ 15,1 12,6 10,7 14,1 17,0 

ʉʠʩʪʝʤʘ ʟʤʘʱʝʥʥʷ 12,5 14,2 15,6 14,9 17,1 

ʇʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ ʪʘ ʤʝʭʘʥʽʟʤ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 
9,0 12,2 10,0 12,7 9,5 

ʉʠʩʪʝʤʘ ʧʦʚʽʪʨʦʧʦʜʘʯʽ 7,9 6,2 5,7 - 6,8 

 ʆʙʣʘʜʥʘʥʥʷ ʧʦʜʘʯʽ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʧʘʣʠʚʘ, ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ 
6,8 6,9 8,0 7,4 7,5 

ʂʦʣʽʥʯʘʩʪʽ ʚʘʣʠ ʽʟ ʧʽʜʰʠʧʥʠʢʘʤʠ 8,3 6,1 8,6 10,0 9,8 

ɯʥʰʽ ʧʨʠʯʠʥʠ 0,9 0,1 0,6 4,7 - 

 

ʆʢʨʽʤ ʧʦʛʣʠʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʽʚ ʚ 

ʯʘʩʪʠʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʦʙʩʷʛʘʭ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʨʝʤʦʥʪʥʠʭ 

ʢʦʤʧʣʝʢʪʽʚ, ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʥʘʯʥʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ 

ʧʠʪʘʥʥʷʤ ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʧʝʨʝʚʽʨʦʢ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʪʝʧʣʦʚʦʟʽʚ ʪʘʢʠʤʠ ʻ ʨʝʦʩʪʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʷʢʽ ʧʦʢʣʠʢʘʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʧʝʨʝʚʽʨʢʫ ʧʝʨʝʚʘʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʚʝʩʪʠ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʩʧʘʨʝʥʠʭ ʜʝʪʘʣʝʡ, ʚʠʢʦʥʘʪʠ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʣʷ ʾʭ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʽʟʘʮʽʾ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʝʧʣʦʚʦʟʘ ʚ ʮʽʣʦʤʫ. ʈʝʦʩʪʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʝʪʘʧʽʚ ʚ ʨʝʤʦʥʪʥʦʤʫ ʮʠʢʣʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʯʘʩʫ, 

ʤʘʪʝʨʽʘʣʽʚ, ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ. ʊʦʤʫ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ ʚ ʮʽʡ ʩʬʝʨʽ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʟʥʦʛʦ 
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ʧʘʨʢʫ ʟʘʣʽʟʥʠʮʴ ʷʢ ʚ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʚ ʤʘʥʝʚʨʦʚʦʤʫ ʨʫʩʽ, ʜʘʩʪʴ ʝʢʦʥʦʤʽʶ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʨʝʤʦʥʪʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʻ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʨʝʤʦʥʪʫ. ɺʠʧʨʦʙʦʚʫʶʪʴ ʪʝʧʣʦʚʦʟʠ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʦʾʟʥʠʭ ʫʤʦʚʘʭ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʫʟʦʚʽ ʪʝʧʣʦʚʦʟʘ, ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ 

ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʩʪʘʥʮʽʾ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʝʢʽʧʘʞʥʦʾ 

ʯʘʩʪʠʥʠ (ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʽʚ ʇʈ-1, ʇʈ-2, ʇʈ-3 ʪʘ ʂʈ) ʧʨʦʚʦʜʷʪʴ 

ʦʙʢʘʪʢʦʶ ʪʝʧʣʦʚʦʟʘ. ʅʘ ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʩʪʘʥʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʪʷʛʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʠʥʥʠʡ (ʚʦʜʷʥʠʡ) ʨʝʦʩʪʘʪ ʘʙʦ 

ʝʣʝʢʪʨʦʤʘʰʠʥʥʠʡ ʘʛʨʝʛʘʪ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʢʦʤʧʣʝʢʪ ʫʩʪʘʥʦʚʢʠ ʟ ʨʝʢʫʧʝʨʘʮʽʻʶ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʨʝʦʩʪʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʷʢʽ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʘʥʮʽʷʭ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʝʦʩʪʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ ʜʚʦʭ ʚʠʜʽʚ ï ʧʦʚʥʽ ʽ 

ʥʝʧʦʚʥʽ (ʢʦʥʪʨʦʣʴʥʽ). ʇʦʚʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʧʦʪʦʯʥʠʭ 

ʨʝʤʦʥʪʘʭ ʇʈ-3 ʽ ʇʈ-2, ʘ ʢʦʥʪʨʦʣʴʥʽ ï ʧʨʠ ʧʦʪʦʯʥʦʤʫ ʨʝʤʦʥʪʽ ʇʈ-1 ʽ ʫ ʨʘʟʽ 

ʟʘʤʽʥʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʘʙʦ ʘʛʨʝʛʘʪʽʚ ʧʨʠ ʥʝʧʣʘʥʦʚʦʤʫ 

ʨʝʤʦʥʪʽ. ʇʦʚʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʘ ʝʪʘʧʠ: ʦʙʢʘʪʫʚʘʣʴʥʽ ʪʨʠʚʘʣʽʩʪʶ 

4 ʛʦʜ ʽ ʟʜʘʚʘʣʴʥʽ ï 1ʛʦʜʠʥʘ. 

ʆʙʢʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʥʦ-ʩʢʣʘʜʘʣʴʥʠʭ ʨʦʙʽʪ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ, 

ʱʦ ʪʨʫʪʴʩʷ, ʚʠʢʦʥʘʥʥʷ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʦ ʚʩʴʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʶ 

ʪʝʧʣʦʚʦʟʘ; ʟʜʘʚʘʣʴʥʠʡ ʝʪʘʧ ï ʜʣʷ ʟʜʘʯʽ ʚʩʴʦʛʦ ʩʠʣʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʪʝʧʣʦʚʦʟʽʚ, ʧʦʚʥʽʩʪʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʦʛʦ, ʚʽʜʨʝʛʫʣʴʦʚʘʥʦʛʦ ʽ ʧʝʨʝʚʽʨʝʥʦʛʦ ʥʘ 

ʚʩʽʭ ʨʝʞʠʤʘʭ. ʇʨʠ ʟʜʘʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʠʟʝʣʷ ʽ ʝʣʝʢʪʨʦʘʧʘʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʟʫʧʠʥʢʘ ʽ ʧʦʜʘʣʴʰʠʡ ʧʫʩʢ 

ʜʠʟʝʣʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ. 

ʂʦʥʪʨʦʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʪʝʧʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʟʝʣʷ, ʟʦʚʥʽʰʥʴʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʷʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʣʝ ʧʝʨʝʭʦʜʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ 

ʜʝʧʦ, ʩʢʣʘʜʥʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʚʫʟʣʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ  ʥʘʩʪʨʦʶʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʴ ʛʝʥʝʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʙʨʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ  ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʪʠ ʜʠʟʝʣʴ ʛʝʥʝʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʯʘʩʪʠʥʽ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʩʭʝʤʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2).  
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ʈʠʩ. 2. ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʜʠʟʝʣʽʚ 

 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʟʚʦʨʦʪʥʠʭ ʚʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʥʜʫ ʢʘʪʢʦʚʦʛʦ ʪʠʧʫ 

(ʨʠʩ. 3). ʂʘʪʢʦʚʘ ʚʠʧʨʦʙʫʚʘʣʴʥʘ ʩʪʘʥʮʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʧʦʚʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʟʘ 

ʩʧʽʣʴʥʦ ʟ ʪʷʛʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʦʩʦʙʦʤ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʜʘʥʦʤʫ ʩʪʝʥʜʽ ʜʦʟʚʦʣʷʪʴ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ, ʦʙʢʘʪʘʥʠʭ ʥʝ ʪʽʣʴʢʠ 

ʦʢʨʝʤʦ ʚ ʩʪʝʥʜʦʚʠʭ ʫʤʦʚʘʭ ʝʣʝʢʪʨʦʤʘʰʠʥʥʦʾ ʜʽʣʴʥʠʮʽ, ʘʣʝ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʪʝʧʣʦʚʦʟʽ. 

ʂʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʚʠʧʨʦʙʫʚʘʥʴ ʚʝʜʝʪʴʩʷ ʟ ʧʦʩʪʘ, ʦʙʣʘʜʥʘʥʦʛʦ 

ʦʨʛʘʥʘʤʠ ʢʝʨʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ, ʢʦʤʧôʶʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ ʜʣʷ 

ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʽʜ ʪʝʧʣʦʚʦʟʘ ʥʘ 

ʧʦʟʠʮʽʾ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʪʘʥʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʩʪʘʮʽʦʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ 

ʧʨʦʢʣʘʜʝʥʽ ʣʽʥʽʾ ʟʚôʷʟʢʫ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʦʩʥʦʚʥʘ 

ʯʘʩʪʠʥʘ ʩʪʘʥʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʘʭʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʨʽʚʥʷ ɯʈ02. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʘʜʠʤʣʝʥʥʷ ʧʽʜʜʘʭʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʢʫʧʯʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ ʟʘʜʽʷʥʘ ʫʩʪʘʥʦʚʢʘ ʚʽʜʚʝʜʝʥʥʷ ʪʘ 

ʦʯʠʱʝʥʥʷ ʚʠʭʣʦʧʫ ʜʠʟʝʣʷ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ ʚʩʴʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʚʜʘʥʥʷ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʽ ʽʥʰʽ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʩʪʝʤʠ ʽ ʘʛʨʝʛʘʪʽʚ 

ʪʝʧʣʦʚʦʟʘ ʚʠʢʦʥʫʻ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ. 
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ʈʠʩ. 3. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʝʢʮʽʾ ʪʝʧʣʦʚʦʟʘ ʥʘ ʩʪʝʥʜʽ  

 

 

ʇʝʨʝʚʘʛʠ ʦʙʢʘʪʢʠ ʣʦʢʦʤʦʪʠʚʘ ʥʘ ʢʦʥʪʨʦʣʴʥʽʡ ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʩʪʘʥʮʽʾ 

ʜʝʧʦ: 

ʟʘʛʘʣʴʥʽ ʜʣʷ ʪʝʧʣʦʚʦʟʽʚ: 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʽʩʣʷʨʝʤʦʥʪʥʦʛʦ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʦʞʥʦʛʦ ʪʷʛʦʚʦʛʦ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʣʦʢʦʤʦʪʠʚʽ; 

- ʧʨʦʩʪʦʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʙʦʢʩʫʚʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ (ʘʙʦ ʢʽʣʴʢʦʭ) ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʨʝʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʽ ʦʧʝʨʘʪʠʚʥʠʤ ʪʦʯʥʠʤ 

ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʨʝʣʝ ʙʫʢʩʫʚʘʥʥʷ. 

- ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʣʦʢʦʤʦʪʠʚʘ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʨʫʭʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʰʪʦʚʭʽʚ ʽ ʢʦʣʠʚʘʥʴ ʩʠʣʦʚʠʭ ʨʘʤ. ʆʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ. ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʠʣ ʟ ʚʽʟʢʽʚ ʥʘ ʨʘʤʫ ʣʦʢʦʤʦʪʠʚʘ; 

- ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʊʊɽɼ ʚ ʪʷʛʦʚʠʡ ʨʝʞʠʤ ʤʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʚʠʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ: 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʘʣʴʤʘ ʣʦʢʦʤʦʪʠʚʘ; 

¶ ʧʨʦʚʝʜʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʣʦʢʦʤʦʪʠʚʘ ʟ 

ʧʨʠʪʠʨʘʥʥʷʤ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʜʦ ʙʘʥʜʘʞʽʚ ʽ ʧʝʨʝʚʽʨʢʘ ʨʝʘʣʴʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʢʦʣʦʜʦʢ; 
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- ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʘʪʢʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʪʫʯʥʝ ʩʪʘʨʽʥʥʷ 

ʧʦʚʝʨʭʦʥʴ ʥʦʚʠʭ ʙʘʥʜʘʞʽʚ. ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʙʘʥʜʘʞʽʚ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʦʣʦʜʥʫ ʧʨʦʢʘʪʢʫ ʽ (ʘʙʦ) ʥʘʩʪʫʧʥʠʡ ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ; 

- ʚʩʽ ʦʩʥʦʚʥʽ ʩʠʣʦʚʽ ʢʘʙʝʣʽ ʢʘʪʢʦʚʦʾ ʩʪʘʥʮʽʾ ʫʢʣʘʜʝʥʽ ʩʪʘʮʽʦʥʘʨʥʦ, 

ʟʘʭʠʱʝʥʽ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʾʭ ʮʽʣʽʩʥʦʩʪʽ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ; 

- ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʨʦʟʚʽʰʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʘ ʧʦ 

ʦʩʷʭ. 

ɼʦʜʘʪʢʦʚʦ ʤʦʞʣʠʚʽ ʧʝʨʝʚʘʛʠ: 

- ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʘ: ʜʠʟʝʣʴ, 

ʛʝʥʝʨʘʪʦʨʘ, ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʽ ʚʩʽʭ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʯʠ 

ʝʣʝʢʪʨʠʯʥʝ ʽ ʧʥʝʚʤʘʪʠʯʥʝ ʛʘʣʴʤʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʪʦʯʥʽʩʪʶ ʥʘʪʫʨʥʦʾ ʽ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʦʪʨʠʤʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʷ, ʧʦʻʜʥʘʥʥʷ ʾʭ ʟ ʟʦʚʥʽʰʥʴʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʷʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʽ ʟʨʫʯʥʽʩʪʶ ʧʦʜʘʣʴʰʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

- ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʫʜʦʤʽʩʪʢʠʭ ʦʧʝʨʘʮʽʡ ʧʦʧʝʨʝʜʥʴʦʾ ʟʘʧʨʘʚʢʠ ʧʘʣʠʚʘ. 

 

 
ʈʠʩ. 4. ɿʘʛʘʣʴʥʘ ʢʦʤʧʦʥʦʚʢʘ ʩʪʘʥʮʽʾ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽʟ ʢʘʪʢʦʚʠʤ 

ʩʪʝʥʜʦʤ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʥʘʩʪʫʧʥʝ: 

- ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʢʫ ʣʦʢʦʤʦʪʠʚʽʚ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ 

ʪʝʧʣʦʚʦʟʥʦʛʦ ʧʘʨʢʫ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʥʠʟʴʢʫ ʥʘʜʽʡʥʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʗʢ ʧʨʠʯʠʥʫ ʥʠʟʴʢʦʾ ʥʘʜʽʡʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʝʧʣʦʚʦʟʽʚ; 

- ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ ʚʫʟʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʚ 

ʥʘʩʣʽʜʦʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʥʝʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʟʘʜʦʚʽʣʴʥʦʾ 
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ʷʢʦʩʪʽ ʨʝʤʦʥʪʥʦ-ʚʠʧʨʦʙʫʚʘʣɹʥʠʭ ʨʦʙʽʪ ʯʠ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. ʊʘʢʠʤʠ ʚʫʟʣʘʤʠ 

ʚʠʷʚʠʣʠʩʴ ʜʠʟʝʣʴ ʽ, ʟʦʢʨʝʤʘ, ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ, ʧʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ, 

ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʤʘʱʝʥʥʷ; 

- ʚʠʷʚʣʝʥʦ ʥʝʜʦʣʽʢʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʦʟʽʚ 

ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚ ʧʫʥʢʪʘʭ ʨʝʦʩʪʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʥʠʭ 

ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʾʭ ʧʨʦʚʝʜʝʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʪʨʘʪ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʘʮʽ, 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʭʽʜʥʦʾ ʣʘʥʢʠ ʧʝʨʝʜʘʯʽ ʧʦʪʫʞʥʦʩʪʽ ï ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ 

ʙʣʦʢʽʚ; 

- ʚʠʟʥʘʯʝʥʽ ʤʦʞʣʠʚʽ ʰʣ̫ ʭʠ ʽ ʤʝʪʦʜʠ ʾʭ ʫʩʫʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʦʩʪʘʪʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʠʛʣʷʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʦʩʪʘʪʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʩʪʘʥʦʚʦʢ ʨʝʢʫʧʝʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʦʟʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʧʽʜʚʠʱʠʪʴ ʾʭ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʟʚʦʣʠʪʴ 

ʦʪʨʠʤʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʧʨʘʮʝʻʤʥʦʩʪʽ ʾʭ ʚʠʢʦʥʘʥʥʷ.  
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ʋɼʂ 629.4.025 

 

 

ɼʟʶʙʘ ʆ.ɻ, ɿʦʣʦʯʝʚʩʴʢʠʡ ɼ.ɺ., ʇʝʩʪʻʨʻʚ ʄ.ɭ.   

 

ʐʃʗʍʀ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʊɸ 

ʈɽʄʆʅʊʋ ɽʃɽʂʊʈʀʏʅʀʍ ʄɸʐʀʅ ʊɸ ɸʇɸʈɸʊɯɺ ʊʗɻʆɺʆɻʆ 

ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ. ʆ. ɯʚʘʥʯʝʥʢʦ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʆ.ʆ. ɸʥʘʮʴʢʠʡ  

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʧʦʟʠʮʽʡ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ 

ʘʧʘʨʘʪʽʚ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ï ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ. ʊʘʢʦʞ ʫ ʨʦʙʦʪʽ 

ʨʦʟʛʣʷʥʫʪʦ  ʧʠʪʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʨʝʤʦʥʪʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʊʷʛʦʚʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʣʦʢʦʤʦʪʠʚʠ, ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ, 

ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ. 

 

ɺʩʪʫʧ. ʇʘʨʢ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ 

ʟʘʤʽʥʠ ʪʘ ʽʩʪʦʪʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʦʷʚʠ ʥʦʚʦʾ ʪʝʭʥʽʢʠ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʡʜʝ ʪʠʪʘʥʽʯʥʘ ʨʦʙʦʪʘ ʟ ʧʽʜʪʨʠʤʢʠ ʡʦʛʦ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʽ ʚʫʟʣʽʚ, ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʦʚʽ 

ʤʝʪʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʊʈʉ. ɼʦ ʥʘʡʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʊʈʉ), ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʥʘʣʝʞʘʪʴ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ ʪʘ ʘʧʘʨʘʪʠ, ʪʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʧʦʩʪʽʡʥʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ ʨʝʤʦʥʪʽ ʣʦʢʦʤʦʪʠʚʽʚ, ʨʽʚʝʥʴ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ 

ʾʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʠ ʽʩʥʫʶʯʽʡ ʩʠʩʪʝʤʽ 

ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʧʦʟʘʧʣʘʥʦʚʠʭ ʨʝʤʦʥʪʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʘʧʪʦʚʠʤʠ ʚʽʜʤʦʚʘʤʠ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ ʪʘ 

ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ (ʊɽɼ)) ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʟʥʠʞʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʥʘ ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ ʽ ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ ʨʝʤʦʥʪʽʚ 

ʪʝʧʣʦʚʦʟʽʚ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʊɽɼ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʧʣʘʚʢʠ ʧʨʠʧʦʶ ʟ 

ʧʽʚʥʠʢʽʚ ʢʦʣʝʢʪʦʨʫ - 13% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʽʜʤʦʚ. ʎʝʡ ʚʠʜ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʦʛʦ, ʱʦ ʜʚʠʛʫʥ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʷʢʦʨʷ ʝʣʝʢʪʨʠʯʥʦʾ 
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ʤʘʰʠʥʠ. ɺʠʥʠʢʥʝʥʥʶ ʚʠʧʘʜʢʽʚ ʚʽʜʤʦʚ ʊɽɼ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʾ 

ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ. 

ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʬʝʢʪʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʊʆ ʽ ʨʝʤʦʥʪ ʇʈ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ ʘʢʪʫʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʝʢʩʧʨʝʩ-ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʨʦʩʪʘʶʯʠʭ 

ʜʝʬʝʢʪʽʚ ʦʙʣʘʜʥʘʥʥʷ [1,2,3].  

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ 

ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ; 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʝʧʣʦʚʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʜʽʡʥʘ ʪʘ ʙʝʟʧʝʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʟʥʘʯʥʦʶ  ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢʽʩʪʶ ʽ 

ʩʚʦʻʯʘʩʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢ ʽ ʨʝʤʦʥʪʫ, 

ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʧʦ ʯʘʩʫ, ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʟʘ ʚʢʨʘʡ ʤʘʣʠʡ ʪʝʨʤʽʥ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʙʝʨʝʞʝʥʥʷʤ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. 

ʋ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʯʘʩʪʦ ʚʠʥʠʢʘʻ 

ʟʘʚʜʘʥʥʷ ʾʭ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʚ ʫʤʦʚʘʭ, ʱʦ ʥʝ ʜʦʧʫʩʢʘʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʥʘ ʤʽʩʮʽ, ʙʝʟ ʡʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ. ɼʦ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʫ 

ʜʽʘʛʥʦʩʪʠʢʫ, ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʨʷʜ ʚʠʤʦʛ: 

ï ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ: ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʧʦʞʠʚʘʥʠʡ 

ʩʪʨʫʤ ʽ ʥʘʧʨʫʛʘ, ʚʽʙʨʘʮʽʾ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ ʚʽʜ ʘʢʫʤʫʣʷʪʦʨʘ; 

ï ʤʦʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʧʝʨʝʥʦʩʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. 

ʎʠʤ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ ʧʨʦʛʨʘʤʦʚʘʥʠʭ 

ʢʦʥʪʨʦʣʝʨʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ NI CompactFieldPoint ʘʙʦ NI CompactRIO, ʦʩʪʘʥʥʽʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʇʃɯʉ [2]. 

ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʡ ʢʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʢʦʥʪʨʦʣʝʨ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

NationalInstrumentsCompactRIO (ʨʠʩ. 1.) ʟʽ ʟʥʽʤʥʠʤʠ ʤʦʜʫʣʷʤʠ ʚʚʦʜʫ-ʚʠʚʦʜʫ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʫʩʪʘʥʦʚʢʫ ʢʦʤʧʘʢʪʥʦʾ ʽ ʤʦʙʽʣʴʥʦʾ, ʧʨʦʚʦʜʠʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʞʦʨʩʪʢʠʭ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ 

ʨʝʢʦʥʬʽʛʫʨʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʂʦʥʪʨʦʣʝʨ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ NI cRIO-

9002 ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʙʫʜʴ-ʷʢʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʧʦ 

ʽʥʪʝʨʬʝʡʩʫ Ethernet ʘʙʦ RS-232. 
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ʈʠʩ. 1. ɼʽʘʛʥʦʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ NI CompactRIO. 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʟʷʪʦ ʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟ ʚʙʫʜʦʚʘʥʠʤ 

ʪʘʭʦʤʝʪʨʦʤ DynamoSlioven. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ - ʜʦ 3000 ʦʙ / ʭʚ, ʩʪʨʫʤ - ʜʦ 

5 ɸ, ʪʝʤʧʝʨʘʪʫʨʘ - ʜʦ 60Á ʉ. 

ʈʝʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʚʠʤʽʨ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʧʘʨʠ ʽ ʤʦʜʫʣʷ NI cRIO-9211; ʚʠʤʽʨ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 

(ʢʦʥʪʘʢʪʥʠʤ ʽ ʙʝʟʢʦʥʪʘʢʪʥʠʤ ʜʘʪʯʠʢʦʤ); ʚʠʤʽʨ ʩʧʦʞʠʚʘʥʦʛʦ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ 

(ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʜʘʪʯʠʢ ʩʪʨʫʤʫ, ʤʦʜʫʣʴ NI cRIO-9201); ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʚʽʙʨʘʮʽʡ ʢʦʨʧʫʩʫ (ʆʜʥʦʢʦʦʨʜʠʥʘʪʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʦʜʘ 

NI cRIO-9201 ʘʙʦ ʤʦʜʫʣʴ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʽʟʫ cRIO-9233); ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʙʦʪʦʶ ʜʚʠʛʫʥʘ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʇɯɼ-ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʪʥʦ-

ʽʤʧʫʣʴʩʥʦʾ ʤʦʜʫʣʷʮʽʾ (ʯʝʨʝʟ ʤʦʜʫʣʴ ʮʠʬʨʦʚʦʛʦ ʚʠʚʦʜʫ NI cRIO-9472 ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʞʠʚʣʝʥʥʷʤ). 

ʎʶ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ, ʢʝʨʫʶʯʠ ʡʦʛʦ ʭʘʨʯʫʚʘʥʥʷʤ 

ʜʦʧʦʤʦʛʦʶ ʐɯʄ. ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟʘʥʦʩʷʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʜʥʦʯʘʩʥʦ ʜʘʥʽ ʜʦʩʪʫʧʥʽ on-line ʟ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʧʦ Ethernet ʯʝʨʝʟ web 

ʽʥʪʝʨʬʝʡʩ. 

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʘʮʶʻ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʻ ʪʝʧʣʦʚʽʟʽʡʥʠʡ - ʮʝ ʪʝʧʣʦʚʠʡ ʤʝʪʦʜ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʽʟʦʨʽʚ. ʊʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ (ʊʂ) ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʜʽʘʛʥʦʩʪʠʢʫ ʚʫʟʣʽʚ ʣʦʢʦʤʦʪʠʚʘ ʙʝʟ ʚʽʜʢʣʶʯʝʥʴ, ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʽ ʙʝʟʢʦʥʪʘʢʪʥʦ, ʱʦ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ 

ʙʝʟʧʝʢʫ ʜʣʷ ʧʝʨʩʦʥʘʣʫ. 

ʊʘʢ ʷʢ ʚ ʜʘʥʠʡ ʯʘʩ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦ-

ʟʜʘʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʊɽɼ ʚʽʜʩʫʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʪʦʚʽʨʥʦ 

ʦʮʽʥʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʟ'ʻʜʥʘʥʴ ʢʦʣʝʢʪʦʨʥʦʛʦ ʧʽʚʥʠʢʘ , ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʟʜʽʡʩʥʶʚʘʪʠ ʪʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʤʦʥʪʽʚ ʚ ʦʙʩʷʟʽ ʇʈ-3, 
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ʉʈ ʽ ʂʈ ʥʝ ʪʽʣʴʢʠ ʥʘ ʊɽɼ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʤʘʶʪʴ ʧʘʷʥʝ ʟôʻʜʥʘʥʥʷ 

ʢʦʣʝʢʪʦʨʥʦʛʦ ʧʽʚʥʠʢʘ ʟ ʚʠʭʦʜʘʤʠ ʷʢʽʨʥʦʾ ʦʙʤʦʪʢʠ, ʘʣʝ ʽ ʥʘ ʊɽɼ, ʫ ʷʢʠʭ ʜʘʥʠʡ 

ʚʠʜ ʟ'ʻʜʥʘʥʥʷ ʚʠʢʦʥʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʥʪʘʢʪʫ ʟ ʚʠʭʦʜʘʤʠ ʦʙʤʦʪʢʠ ʷʢʦʨʷ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ, 

ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʊɽɼ, 

ʪʘʢʦʞ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʦʥʪʘʢʪʫ [4]. 

ʊʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ, ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʴ ʣʦʢʦʤʦʪʠʚʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʚʫʟʣʽʚ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʩʪʝʥʜʘʭ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʪʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʩʪʫʧʘʻ ʷʢ ʜʦʜʘʪʢʦʚʠʡ 

ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ [5].  

ʊʝʧʣʦʚʽʟʦʨ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʝʨʤʦʛʨʘʤʠ, ʥʘ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʥʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʥʘʛʨʽʚʫ ï ʪʝʧʣʦʚʽ ʘʥʦʤʘʣʽʾ (ʨʠʩ. 1.). ʊʘʢʽ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʫʟʣʘ ʘʙʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʩʧʨʘʚʥʦʩʪʽ. ɿʥʘʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʽʚʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʫʟʣʘ 

ʪʘ ʡʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʚʥʠʭ ʧʨʘʚʠʣ ʽ ʙʨʘʢʦʚʠʭ 

ʢʨʠʪʝʨʽʾʚ - ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

 

 
 

ʈʠʩ. 2. ʂʣʝʤʥʘ ʨʝʡʢʘ. ʇʝʨʝʛʨʽʚ ʦʢʨʝʤʠʭ ʢʦʥʪʘʢʪʽʚ. 

 

ʇʨʠ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʦ ʪʝʧʣʦʚʽʟʽʡʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘʜʘʥʦʛʦ 

ʨʽʚʥʽ ʪʝʤʧʝʨʘʪʫʨʠ; 

2) ʧʦʨʽʚʥʷʥʥʷ ʥʘʛʨʽʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʟ ʝʪʘʣʦʥʦʤ ʘʙʦ ʟ ʦʙ'ʻʢʪʦʤ, ʱʦ ʧʨʘʮʶʻ ʚ 

ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ.  

ʇʝʨʰʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʚʫʟʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ 

ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ, ʧʨʠ ʪʝʩʪʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʟʘʜʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʽʟʦʣʷʮʽʾ. ɼʨʫʛʠʡ - ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʣʝʤʥʠʭ ʨʝʡʦʢ, 

ʟʘʧʦʙʽʞʥʠʢʽʚ, ʨʦʟôʻʜʥʫʚʘʯʽʚ ʽ ʪ.ʜ. [6]. 

 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʽʟʦʨʽʚ ʧʨʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʚʫʟʣʽʚ ʣʦʢʦʤʦʪʠʚʽʚ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʅʝ ʟʘʚʞʜʠ ʊʂ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʧʨʘʮʶʶʯʦʤʫ 
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ʦʙʣʘʜʥʘʥʥʽ, ʯʘʩʪʦ ʥʝʚʽʜʦʤʘ ʩʪʨʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʯʘʩ 

ʧʽʩʣʷ ʜʦʜʘʪʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʪ.ʧ. 

ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʜʦʟʚʦʣʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʧʨʠʩʪʨʦʾ ʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʩʚʦʻʯʘʩʥʦ ʚʠʟʥʘʯʘʪʠ ʩʪʘʥ ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʊʈʆʃʖ ʉʊɸʅʋ ʊɸ ʇɯʉʃʗʈɽʄʆʅʊʅʀʍ 

ʇɽʈɽɺɯʈʆʂ ʇɸʃʀɺʅʆɰ ɸʇɸʈɸʊʋʈʀ ɼʀɿɽʃɯɺ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ. ɺ. ʈʦʛʘʣʴ 
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ʷʢ ʪʘʢʽ, ʱʦ ʩʧʨʘʚʣʷʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʧʣʦʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʝʧʣʦʚʦʟʽʚ, 

ʚʠʷʚʣʝʥʦ ʥʝʜʦʣʽʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʘʮʽ, ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʧʨʦʮʝʩʠ ʨʝʤʦʥʪʫ, 

ʧʝʨʝʚʽʨʦʢ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ, ʚʽʜʩʫʪʥʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʢʦʥʪʨʦʣʶ ʽ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ, ʚʠʟʥʘʯʝʥʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʽ ʤʝʪʦʜʠ ʫʩʫʥʝʥʥʷ 

ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʧʨʠʩʪʨʦʷʭ ʥʘ ʝʪʘʧʘʭ ʨʝʤʦʥʪʫ ʽ 

ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʥʘʚʝʜʝʥʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ, ʥʘʜʽʡʥʽʩʪʴ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. 

 

ɺʩʪʫʧ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʨʠʡ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʻ ʦʜʥʽʻʶ ʽʟ ʚʘʞʣʠʚʠʭ ʙʘʟʦʚʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʚ'ʷʟʢʠ ʽ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʚ 

ʧʝʨʝʚʝʟʝʥʥʽ. ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʪʨʘʥʩʧʦʨʪʫ ʻ ʩʚʦʻʯʘʩʥʝ, ʷʢʽʩʥʝ ʽ ʧʦʚʥʝ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʫʨʠ, ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʥʘʩʝʣʝʥʥʷ. ɺ ʮʴʦʤʫ 

ʚʘʛʦʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʪʘʥ ʟʘʣʽʟʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʟʘʨʘʟ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʪʥʠʤ ʩʪʘʨʽʥʥʷʤ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. ʊʦʤʫ ʪʝʭʥʽʯʥʝ 

ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʮʠʭ ʬʦʥʜʽʚ ʪʘ ʷʢʽʩʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʋ ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘʣʽʟʥʠʮʴ ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʪʦʙʪʦ ʩʠʩʪʝʤʘ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʫ ʟ ʥʦʨʤʘʪʠʚʥʦʶ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʪʘ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʩʢʣʘʜʦʤ ʦʩʥʦʚʥʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʻʜʠʥʘ ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʉʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ ʨʝʤʦʥʪʥʦʶ ʙʘʟʦʶ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʾʾ ʪʨʫʜʦʚʠʤʠ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʤʦʥʪʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʜʝʧʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʩʪʝʤʽ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ. ɺʠʭʦʜʷʯʠ ʟ 

ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʨʦʙʽʛʫ ʝʢʩʧʣʫʘʪʦʚʘʥʦʛʦ ʧʘʨʢʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʛʨʘʤʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ, 

ʥʦʨʤʫʶʪʴʩʷ ʪʘ ʧʣʘʥʫʶʪʴʩʷ ʪʨʫʜʦʟʘʪʨʘʪʠ, ʢʦʥʪʠʥʛʝʥʪ ʨʝʤʦʥʪʥʠʢʽʚ, ʚʠʪʨʘʪʘ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʩʦʙʽʚʘʨʪʽʩʪʴ. ʈʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʪʝʭʥʽʯʥʝ 

ʦʩʥʘʱʝʥʥʷ ʜʝʧʦ, ʷʢʝ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʇʨʘʚʠʣʘʤ ʨʝʤʦʥʪʫ, ʽʥʩʪʨʫʢʮʽʷʤ, 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʘʤ. 

ɼʽʶʯʘ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʋ ʧʦʨʷʜʢʫ ʾʾ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ  ʨʝʛʫʣʷʨʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʨʝʤʦʥʪʫ ʪʘ 

ʩʝʨʝʜʥʴʦʤʝʨʝʞʝʚʽ ʥʦʨʤʠ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʝʨʽʦʜʽʚ ʜʣʷ ʢʦʞʥʦʾ ʩʝʨʽʾ ʪʷʛʦʚʦʛʦ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʟʘʣʽʟʥʠʮʷʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

ʥʦʨʤʠ ʜʣʷ ʜʝʧʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʥʦʾ ʙʘʟʠ ʣʦʢʦʤʦʪʠʚʽʚ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʧʦʚʠʥʥʦ ʪʦʨʢʥʫʪʠʩʴ 

ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʟʘʭʦʜʽʚ ʽʟ ʝʢʦʥʦʤʽʾ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʘʪʨʘʯʘʶʪʴʩʷ ʥʘ ʨʦʙʦʪʫ ʣʦʢʦʤʦʪʠʚʽʚ, 

ʦʩʦʙʣʠʚʦ ï ʪʝʧʣʦʚʦʟʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʨʝʤʦʥʪʫ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʝʧʣʦʚʦʟʥʠʭ 

ʜʠʟʝʣʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ 

ʦʩʥʦʚʥʠʭ ʨʝʟʝʨʚʽʚ ʝʢʦʥʦʤʽʾ ʟʘʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʣʦʢʦʤʦʪʠʚʽʚ ʤʘʛʽʩʪʘʣʴʥʦʛʦ ʽ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʧʽʜʚʠʱʝʥʥʽ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʾʾ ʨʝʤʦʥʪʫ ʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʾʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʟʥʘʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʝʥʜʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʶ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʮʝʜʫʨ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʚʠʚʽʣʴʥʝʥʥʶ ʧʝʨʩʦʥʘʣʫ ʽʟ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʥʝ ʜʦʧʫʩʢʘʶʪʴ 

ʘʙʩʦʣʶʪʥʠʡ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʥʝʩʝʥʥʷ ʟʥʘʯʥʦʾ ʧʦʭʠʙʢʠ 

ʚ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ. ʇʦʧʨʠ ʥʠʟʴʢʫ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫ ʧʘʨʘʤʝʪʨʘʭ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʽ 

ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ (ʪʝʧʣʦʚʽ ʽ ʤʝʭʘʥʽʯʥʽ) ʥʘ ʙʘʟʦʚʽ ʚʫʟʣʠ ʜʠʟʝʣʽʚ (ʮʠʣʽʥʜʨʠ, 

ʧʦʨʰʥʽ, ʰʘʪʫʥʠ, ʢʦʣʽʥʯʘʩʪʽ ʚʫʟʣʠ), ʚʠʭʽʜ ʟ ʣʘʜʫ ʷʢʠʭ ʚʝʜʝ ʜʦ ʚʠʩʦʢʦʚʘʨʪʽʩʥʦʛʦ 

ʨʝʤʦʥʪʫ ʽ, ʥʘʚʽʪʴ, ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʙʨʘʢʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʧʨʠʯʠʥʠ 

ʾʭ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʽʶʯʘ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʣʦʢʦʤʦʪʠʚʽʚ ʫ ʥʠʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʥʝ ʚʨʘʭʦʚʫʻ ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʫʤʦʚʠ ʧʦʣʽʛʦʥʽʚ ʨʦʙʦʪʠ, ʩʪʫʧʽʥʴ ʟʥʦʰʝʥʥʷ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʊʈʉ), 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʩʝʨʽʾ 

ʣʦʢʦʤʦʪʠʚʽʚ. ʎʽʡ ʧʨʦʙʣʝʤʽ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʢʦʥʘʥʠʭ ʷʢ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʻ ʥʝʦʙʭʽʜʥʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʙʽʪ ʧʦ ʨʦʟʨʦʙʮʽ: ï ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʙʦʨʪʦʚʠʭ ʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʾʭ 
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ʨʦʙʦʪʠ, ʦʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ [1-3]; 

ʨʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʢʦʨʝʛʫʚʘʥʥʷʤ ʪʝʨʤʽʥʽʚ ʤʽʞʨʝʤʦʥʪʥʠʭ 

ʧʨʦʙʽʛʽʚ ʪʘ ʨʝʛʣʘʤʝʥʪʽʚ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ [4 ,5]; ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʊʈʉ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʨʦʟʨʦʙʢʦʶ ʚʽʜʧʦʚʽʜʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʧʨʦʛʨʘʤ ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʤʦʥʪʫ ʊʈʉ; [6] ï ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʦʙʣʘʜʥʘʥʥʷ; ï ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʣʦʢʦʤʦʪʠʚʦʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʘʤʢʘʭ 

ʢʦʥʮʝʧʮʽʾ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [7, 8]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʚ ʥʘʧʨʷʤʢʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʽ ʥʘʧʨʷʤʢʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʚ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʷʢʠʭ ʟʘʢʣʘʜʝʥʦ ʘʣʛʦʨʠʪʤʠ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʾʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʘ ʷʢʦʤʦʛʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʜʝʬʝʢʪʽʚ ʜʝʪʘʣʝʡ ʙʝʟ ʟʥʷʪʪʷ ʟ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

(ʢʦʥʪʨʦʣʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ) ʯʠ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ (ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ). 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʨʦʙʽʪ: 

ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ, ʱʦ ʤʘʶʪʴ 

ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʭʦʜʽʚ ʟ ʣʘʜʫ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʥʠʟʴʢʦʾ 

ʥʘʜʽʡʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʥʘʜʽʡʥʦʩʪʽ ʮʠʭ ʚʫʟʣʽʚ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʽʚ; 

ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʢʦʥʪʨʦʣʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ ʪʝʧʣʦʚʦʟʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ; 

ʧʽʜʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʫʢʦʚʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ; 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʩʪʨʦʾʚ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʧʦʰʢʦʜʞʝʥʴ 

ʪʝʧʣʦʚʦʟʽʚ ʟʘ ʚʠʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ (ʨʠʩ. 1), ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʦʙʽʪ 

ʧʨʠʧʘʜʘʻ ʥʘ ʜʠʟʝʣʴ, ʟʦʢʨʝʤʘ ʥʘ ʩʠʩʪʝʤʫ ʧʘʣʠʚʦʧʦʜʘʯʽ. 
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ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʯʘʩʪʢʠ ʧʦʰʢʦʜʞʝʥʴ ʪʝʧʣʦʚʦʟʽʚ ʟʘ ʚʠʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʨʦʢʘʭ 

ʥʘ 1 ʤʣʥ. ʢʤ ʧʨʦʙʽʛʫ 

ʆʪʨʠʤʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʩʪʘʙʽʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ï ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʫ ʽ 

ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʧʣʦʚʦʟʽʚ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʦʧʦʜʘʯʽ ʟʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ 

ʚʠʧʘʜʢʘʤʠ ʧʩʫʚʘʥʥʷ ʽ ʥʝʧʣʘʥʦʚʠʭ ʨʝʤʦʥʪʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

20 % ʚʩʽʭ ʚʽʜʤʦʚ ʧʦ ʜʠʟʝʣʶ. ʊʘʢʠʡ ʩʪʘʥ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚ 

ʨʽʚʥʽʡ ʤʽʨʽ ʷʢ ʢʦʥʩʪʨʫʢʮʽʾ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ, ʪʘʢ ʽ ʩʠʩʪʝʤʠ ʪʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʾʭ ʊʆ 

ʪʘ ʇʈ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʥʘ 

ʦʩʥʦʚʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʟʘʩʦʙʽʚ ʾʾ 

ʦʙʨʦʙʢʠ. 

ɸʥʘʣʽʟ ʫʤʦʚ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʾʭ 

ʥʘʜʽʡʥʦʩʪʽ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʚʫʟʣʠ ʜʠʟʝʣʷ 

ʫ ʚʠʛʣʷʜʽ ʟʤʝʥʰʝʥʥʷ ʾʭ ʨʝʩʫʨʩʫ, ʘ ʪʘʢʦʞ ʥʘ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ [9, 10] ʩʠʩʪʝʤʘ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 

- ʝʬʝʢʪʠʚʥʝ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʠʣʽʥʜʨʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ; 

- ʜʦʟʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʟʘʜʘʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʽ 

ʪʝʧʣʦʚʦʟʘ ʚ ʮʽʣʦʤʫ;  

- ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʨʦʟʧʠʣʶʚʘʥʥʷ ʽ ʥʝʦʙʭʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʧʘʣʠʚʘ ʧʦ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ; 

- ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʬʘʟ ʚʧʦʨʩʢʫʚʘʥʥʷ ʥʘ ʚʩʽʭ 

ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ; 
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- ʦʜʥʘʢʦʚʫ ʧʦʜʘʯʫ ʧʘʣʠʚʘ ʫ ʚʩʽʭ ʮʠʢʣʘʭ ʽ ʚ ʫʩʽ ʮʠʣʽʥʜʨʠ ʜʠʟʝʣʷ ʟʘ ʬʘʟʦʶ ʽ 

ʢʽʣʴʢʽʩʪʶ ʧʦʜʘʯʽ; 

- ʜʦʚʛʦʚʽʯʥʫ ʨʦʙʦʪʫ ʙʝʟ ʟʤʽʥʠ ʧʦʯʘʪʢʦʚʠʭ ʨʝʛʫʣʶʚʘʥʴ ʽ ʧʦʤʽʪʥʠʭ 

ʟʥʦʰʫʚʘʥʴ; 

- ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʽ ʨʝʤʦʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʟʘʜʘʥʠʤʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʇʘʨʘʤʝʪʨʠ ʨʦʟʧʠʣʶʚʘʥʥʷ ï ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʝʣʴ (ʜʠʩʧʝʨʩʥʽʩʪʴ), 

ʪʫʤʘʥʦʧʦʜʽʙʥʽʩʪʴ ʽ ʛʣʠʙʠʥʘ ʧʦʰʠʨʝʥʥʷ ʬʘʢʝʣʘ ʨʦʟʧʠʣʝʥʦʛʦ ʧʘʣʠʚʘ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʟʧʠʣʶʶʯʠʭ ʦʪʚʦʨʽʚ, ʘʣʝ ʪʘʢʦʞ 

ʚʽʜ ʯʠʩʪʦʪʠ ʾʭ ʦʙʨʦʙʢʠ, ʥʘʷʚʥʦʩʪʽ ʛʦʩʪʨʠʭ ʢʨʘʾʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʽʜʢʣʘʜʝʥʴ, 

ʚʠʢʣʠʢʘʥʠʭ ʥʘʛʘʨʘʤʠ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ 

(ʚʭʽʜʥʠʤʠ) ʽ ʟʘʣʝʞʥʠʤʠ (ʚʠʭʽʜʥʠʤʠ) ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʜʠʟʝʣʽʚ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʚʘʜʨʘʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ (ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ). 

ɺ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʽ ʚʦʥʦ ʤʘʻ ʚʠʛʣʷʜ 

 

   (1) 

 

ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʜʽʶʯʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʽʶʯʽ ʥʘ 

ʧʘʨʘʤʝʪʨʠ ʽ ʷʢʽʩʪʴ ʧʘʣʠʚʦʧʦʜʘʯʽ; 

b0, b̔, bij, bis ï ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ, ʱʦ ʦʢʨʝʤʦ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ 

ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ. 

 

ʆʪʨʠʤʘʥʥʷ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ ʧʨʦʚʦʜʠʴʩʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʷʢʽ ʚ ʜʘʥʠʡ ʯʘʩ ʟʙʠʨʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʋʢʨɼʋɿʊ) ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʩʪʝʥʜʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʨʠʩ.2. ɼʘʥʠʡ ʩʪʝʥʜ ʟʘʩʪʦʩʦʚʫʻ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʫ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʜʘʪʯʠʢʽʚ ʚ ʭʦʜʽ 

ʧʝʨʝʚʽʨʢʠ. 

ɼʘʥʠʡ ʩʪʝʥʜ ʚʠʢʦʥʫʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʷ 

ʦʮʽʥʶʶʯʠ ʭʽʜ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ, ʪʘ ʟʤʽʥʫ ʪʠʩʢʫ ʚ ʧʘʣʠʚʦʧʦʜʘʶʯʽʡ ʪʨʫʙʮʽ. ʅʘ 

ʦʩʥʦʚʽ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ. 

ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʦ ʇʅɺʊ; 

ʭ̔ ʜ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ; 

ʧʘʨʘʤʝʪʨʠ ʚʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʪʝʤʧ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʪʨʠʚʘʣʽʩʪʴ 

ʫʧʨʠʩʢʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʽʜʚʧʨʠʩʢʫʚʘʥʴ). 

ʈʝʻʩʪʨʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʴ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.  

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 

ɸʣʛʦʨʠʪʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʬʦʨʩʫʥʢʠ ʟʘʩʥʦʚʘʥʦ ʥʘ 
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ʧʦʨʽʚʥʷʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʦʥʢʨʝʪʥʦʾ ʬʦʨʩʫʥʢʠ ʟ ʤʦʜʝʣʣʶ ʝʪʘʣʦʥʥʦʾ 

ʬʦʨʩʫʥʢʠ, ʪʦʙʪʦ ʧʝʨʝʚʽʨʢʠ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʬʦʨʩʫʥʢʠ 

ʜʦʧʫʩʪʠʤʠʤ ʤʝʞʘʤ ʨʦʟʩʽʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺʭʽʜ ʙʫʜʴ ʷʢʦʛʦ ʟ 

ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʥʢʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʤʝʞʘʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚʠ. 

ʉʭʝʤʘ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʬʦʨʩʫʥʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 4. 

 

 
 

ʈʠʩ.2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʪʝʥʜʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

 

 
ʈʠʩ. 3 ï ʈʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʭʦʜʫ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ 
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ʈʠʩ. 4. ʉʭʝʤʘ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʬʦʨʩʫʥʢʠ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʪʘʣʦʥʥʦʾ ʬʦʨʩʫʥʢʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.16 ʚ ʪʘʙʣʠʯʥʫ 

ʬʫʥʢʮʽʶ ʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʶ ʚʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʛʦʣʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ  ʧʦʯʘʪʢʫ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʬʦʨʩʫʥʢʠ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʰʘʨʦʚʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʩʭʝʤʘ ʷʢʦʾ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5. 

ʆʩʥʦʚʫ ʪʘʢʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʩʢʣʘʜʘʶʪʴ ʦʜʥʦʪʠʧʥʽ ʝʣʝʤʝʥʪʠ ï ʰʪʫʯʥʽ 

ʥʝʡʨʦʥʠ. ʅʘ ʚʭʽʜ ʢʦʞʥʦʛʦ ʟ ʥʝʡʨʦʥʫ ʧʦʩʪʫʧʘʻ ʥʘʙʽʨ ʟ 1n  ʦʟʥʘʢ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ 

ʬʦʨʩʫʥʢʠ, ʱʦ ʥʘʣʝʞʠʪʴ ʤʥʦʞʠʥʽ 1 2{ , ,... }nX x x x= . 

ʂʦʞʝʥ ʩʠʛʥʘʣ ʷʢʠʡ ʧʦʪʨʘʧʣʷʻ ʥʘ ʚʭʽʜ ʥʝʡʨʦʥʘ ʧʦʤʥʦʞʫʻʪʴʩʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟ ʤʥʦʞʠʥʠ 1 2{ , ,... }nW w w w=  ʽ ʜʘʣʽ 

ʧʽʜʩʫʤʦʚʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ. ʇʦʪʦʯʥʠʡ ʩʪʘʥ ʥʝʡʨʦʥʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ 

ʟʘʣʝʞʥʽʩʪʶ 

 

1

n

i i
i

S X W
=

=ä       (2) 



182 
 

 
1 ï ʚʽʜʤʽʪʢʘ ʯʘʩʫ, 2 ï ʚʽʩʴ ʦʨʜʠʥʘʪ, 3 ï ʪʠʩʢ ʧʘʣʠʚʘ ʚ ʥʘʛʥʽʪʘʣʴʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽ, 4 ï ʧʽʜʡʦʤ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ. 

ʈʠʩ. 5. ʆʩʮʠʣʦʛʨʘʤʘ ʨʦʙʦʪʠ ʝʪʘʣʦʥʥʦʾ ʧʘʣʠʚʥʦʾ ʬʦʨʩʫʥʢʠ 

 

 
ʈʠʩ. 6. ʉʭʝʤʘ ʦʜʥʦʰʘʨʦʚʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʧʝʨʩʝʧʪʨʦʥ) 

 

ɺʠʭʽʜ ʥʝʡʨʦʥʘ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʩʪʘʥʫ ʬʦʨʩʫʥʢʠ  

 

Y=f(S)      (3) 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟ ʤʥʦʞʠʥʠ 1 2{ , ,... }nW w w w= ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 

ʥʘʡʢʨʘʱʝ ʚ ʟʘʜʘʯʘʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʧʦʤʠʣʢʠ. 

ɼʦʧʫʩʪʠʤʦ, ʱʦ ʚʝʢʪʦʨ X  ʻ ʦʙʨʘʟʦʤ ʨʦʟʧʽʟʥʘʚʘʥʦʾ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʾ ʢʘʨʪʠ. 

ʂʦʞʥʘ ʢʦʤʧʦʥʝʥʪʘ (ʢʚʘʜʨʘʪ) 1 2{ , ,... }nX x x x=  ʤʥʦʞʠʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʫ 

ʢʦʤʧʦʥʝʥʪʫ ʚʝʢʪʦʨʘ ʚʘʛʠ 1 2{ , ,... }nW w w w= . ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʤʥʦʞʝʥʴ ʩʫʤʫʶʪʴʩʷ. 

ʗʢʱʦ ʩʫʤʘ ʧʝʨʝʚʠʱʫʻ ʧʦʨʽʛ P, ʪʦ ʚʠʭʽʜ ʥʝʡʨʦʥʘ Y  ʨʽʚʥʠʡ ʦʜʠʥʠʮʽ (ʽʥʜʠʢʘʪʦʨ 

ʟʘʧʘʣʶʻʪʴʩʷ), ʽʥʘʢʰʝ ʚʽʥ - ʥʫʣʴ. ʗʢ ʚʽʜʦʤʦ, ʮʷ ʦʧʝʨʘʮʽʷ ʢʦʤʧʘʢʪʥʦ ʟʘʧʠʩʫʻʪʴʩʷ 

ʫ ʚʝʢʪʦʨʥʽʡ ʬʦʨʤʽ ʷʢ Y X W= Ö, ʘ ʧʽʩʣʷ ʥʝʾ ʩʣʽʜʫʻ ʧʦʨʦʛʦʚʘ ʦʧʝʨʘʮʽʷ. ɼʣʷ 

ʥʘʚʯʘʥʥʷ ʤʝʨʝʞʽ ʦʙʨʘʟ X  ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ ʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʠʭʽʜ Y. ʗʢʱʦ Y  

ʧʨʘʚʠʣʴʥʠʡ, ʪʦ ʥʽʯʦʛʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʦʪʝ ʷʢʱʦ ʚʠʭʽʜ ʥʝʧʨʘʚʠʣʴʥʠʡ, ʪʦ ʚʘʛʘ, 
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ʥʘʜʘʥʘ ʢʦʞʥʦʤʫ ʟ ʚʭʦʜʽʚ, ʱʦ ʧʽʜʩʠʣʶʻ ʧʦʤʠʣʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ, ʜʣʷ ʮʴʦʛʦ ʚʘʛʘ 

ʢʦʞʥʦʛʦ ʚʭʦʜʫ ʟʤʽʥʶʻʪʴʷ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʧʦʤʠʣʢʫ. ʑʦʙ ʧʦʙʘʯʠʪʠ, ʷʢ ʮʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ, ʜʦʧʫʩʪʠʤʦ, ʱʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʘ ʢʘʨʪʘ ʟ ʮʠʬʨʦʶ 3 ʧʦʜʘʥʘ ʥʘ ʚʭʽʜ ʽ 

ʚʠʭʽʜ Y  ʨʽʚʥʠʡ 1 (ʧʦʢʘʟʫʶʯʠ ʥʝʧʘʨʥʽʩʪʴ). ʆʩʢʽʣʴʢʠ ʮʝ ʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʪʦ 

ʚʘʛʘ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʗʢʱʦ, ʧʨʦʪʝ, ʥʘ ʚʭʽʜ ʧʦʜʘʻʪʴʩʷ ʢʘʨʪʘ ʟ ʥʦʤʝʨʦʤ 4 ʽ ʚʠʭʽʜ Y 

ʨʽʚʥʠʡ ʦʜʠʥʠʮʽ (ʥʝʧʘʨʥʠʡ), ʪʦ ʚʘʛʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʜʦ ʦʜʠʥʠʯʥʠʤ ʚʠʭʦʜʘʤ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʨʘʛʥʫʪʴ ʜʘʪʠ ʥʝʚʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɸʥʘʣʦʛʽʯʥʦ, ʷʢʱʦ ʢʘʨʪʘ ʟ ʥʦʤʝʨʦʤ 3 ʜʘʻ ʥʫʣʴʦʚʠʡ ʚʠʭʽʜ, ʪʦ ʚʘʛʠ, ʧʨʠʻʜʥʘʥʽ ʜʦ 

ʦʜʠʥʠʯʥʠʭ ʚʭʦʜʽʚ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ, ʱʦʙ ʩʢʦʨʝʢʪʫʚʘʪʠ ʧʦʤʠʣʢʫ.  

ɺʘʞʣʠʚʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʥʘʚʯʘʥʥʷ ʧʝʨʩʝʧʪʨʦʥʘ, ʥʘʟʠʚʘʶʪʴ 

ʧʨʘʚʠʣʦʤ ʜʝʣʴʪʠ, ʧʝʨʝʥʦʩʠʪʴ ʮʝʡ ʤʝʪʦʜ ʥʘ ʙʝʟʧʝʨʝʨʚʥʽ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠ. ʊʦʙʪʦ 

ʘʣʛʦʨʠʪʤʠ ʥʘʚʯʘʥʥʷ ʧʝʨʩʝʧʪʨʦʥʘ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʫʟʘʛʘʣʴʥʝʥʽʡ 

ʬʦʨʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʚʝʣʠʯʠʥʠ delta, ʷʢʘ ʨʽʚʥʘ ʨʽʟʥʠʮʽ ʤʽʞ ʥʝʦʙʭʽʜʥʠʤ 

ʘʙʦ ʮʽʣʴʦʚʠʤ ʚʠʭʦʜʦʤ T  ʽ ʨʝʘʣʴʥʠʤ ʚʠʭʦʜʦʤ Y .  

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʝ: 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʽʚ ʚ ʮʽʣʦʤʫ ʽ ʾʭ ʦʙʣʘʜʥʘʥʥʷ 

ʟʦʢʨʝʤʘ. 

ɺʠʷʚʣʝʥʘ ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʩʪʘʥ ʷʢʦʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʦʟʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʦʙʦʪʠ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴ ʟʘʟʥʘʯʝʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʧʨʠ 

ʨʝʤʦʥʪʽ ʽ ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʧʝʨʝʚʽʨʢʘʭ ʧʘʣʠʚʥʠʭ ʬʦʨʩʫʥʦʢ. 

ʈʦʟʛʣʷʥʫʪʘ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʽ ʧʽʩʣʷʨʝʤʦʥʪʥʠʭ ʧʝʨʝʚʽʨʦʢ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʝʧʣʦʚʦʟʥʠʭ 

ʜʠʟʝʣʽʚ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʦʟʽʚ ʯʝʨʝʟ 

ʾʭ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʧʽʜʚʠʱʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʨʦʙʽʛʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʥʦʛʦ ʧʘʨʢʫ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ 

ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɼ.ʉ. ɾʘʣʢʽʥ 

 

ɸʥʦʪʘʮʽʷ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

ʪʝʧʣʦʚʦʟʽʚ ʻ ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ 

ʘʙʦ ʝʬʝʢʪʠʚʥʠʤ ʂʂɼ ʜʚʠʛʫʥʘ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʦʙʫʤʦʚʣʝʥʘ ʙʘʛʘʪʦʨʝʞʠʤʥʽʩʪʶ ʜʚʠʛʫʥʽʚ ʤʘʥʝʚʨʦʚʠʭ 

ʪʝʧʣʦʚʦʟʽʚ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ ʥʘ ʜʚʠʛʫʥ 

ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɽʉʋɺʊ.01). ʇʦʢʘʟʘʥʦ, 

ʱʦ ʫʩʪʘʥʦʚʢʘ ɽʉʋɺʊ.01 ʥʘ ʪʝʧʣʦʚʦʟʽ ʏʄɽ3 ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 8 ... 11%.. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʜʠʟʝʣʴ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʝʬʝʢʪʠʚʥʠʡ ʂʂɼ. 

 

ɺʩʪʫʧ. ʋ ʩʪʘʪʪʽ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ ɽʉʋɺʊ.01. ʜʣʷ 

ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʪʠʧʫ K6S310DR. ʈʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʚʢʣʶʯʘʣʘ 

ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʠʟʝʣʷ ʟʽ ʰʪʘʪʥʦʶ ʽ 

ʜʦʩʣʽʜʥʦʶ ʩʠʩʪʝʤʘʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʧʨʦʮʝʩʫ ʮʴʦʛʦ ʜʠʟʝʣʷ ʟ ʟʘʟʥʘʯʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ 

ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ. 

ɸʣʝ ʦʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʽʣʴʢʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʧʨʘʮʶʚʘʥʥ ʁʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʩʠʩʪʝʤʘʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʘʣʠʚʦʧʦʜʘʯʝʶ ʧʨʠʩʚʷʯʝʥʝ ʙʘʛʘʪʦ ʨʦʙʽʪ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʚʥʝʩʣʠ ʚʯʝʥʽ ʽ ʬʘʭʽʚʮʽ ɺʅɯɯɾʊʫ, ɼɯɯʊʫ, ʋʢʨɼʋɿʊʫ, ʆʤɻʋʇʉ ʽ ʨʷʜʫ ʽʥʰʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ. 

ʈʝʘʣʽʟʫʚʘʪʠ ʛʥʫʯʢʝ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʝʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʨʦʙʦʯʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʚʘʥʪʘʞʝʥʴ ʜʠʟʝʣʷ ʜʦʟʚʦʣʷʻ 

ʧʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ ʟ ʝʣʝʢʪʨʦʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. 

ʊʘʢʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʩʥʘʱʫʻʪʴʩʷ ʧʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ 

ʘʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʫ - ʩʠʩʪʝʤʠ Common-Rail ʬʽʨʤʠ R. Bosch, ʽ ʘʧʘʨʘʪʫʨʘ 

ʨʦʟʜʽʣʝʥʦʛʦ ʪʠʧʫ, ʚ ʷʢʽʡ ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʧʦʜʘʻ ʧʘʣʠʚʦ ʜʦ 



186 
 

ʬʦʨʩʫʥʦʢ ʯʝʨʝʟ ʥʘʛʥʽʪʘʣʴʥʽ ʛʘʟʦʧʨʦʚʦʜʠ [2-4]. ɼʦ ʜʠʟʝʣʴʥʦʾ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʨʦʟʜʽʣʝʥʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʠʪʴʩʷ ʩʠʩʪʝʤʘ ʪʠʧʫ ɽʉʋɺʊ.01, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʜʠʟʝʣʷʭ ʪʠʧʫ ɼ50 [4] ʽ ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʽʥʰʠʭ ʜʠʟʝʣʷʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʽʚ 

ʪʝʧʣʦʚʦʟʽʚ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ.  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪ ̔ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ 

ʪʠʧʫ ɽʉʋɺʊ.01. ʜʣʷ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʪʠʧʫ K6S310DR, ʘ ʪʘʢʦʞ ʜʣʷ 

ʘʥʘʣʦʛʽʯʥʠʭ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʚʢʣʶʯʘʣʘ 

ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʠʟʝʣʷ ʟʽ ʰʪʘʪʥʦʶ ʽ 

ʜʦʩʣʽʜʥʦʶ ʩʠʩʪʝʤʘʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʧʨʦʮʝʩʫ ʮʴʦʛʦ ʜʠʟʝʣʷ ʟ ʟʘʟʥʘʯʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ 

ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ. 

ɸʣʝ ʦʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʽʣʴʢʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ 

ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʤʠ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ. 

ʇʨʠ ʮʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ ʤʦʞʫʪʴ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ - ʥʘ ʦʜʥʦʮʠʣʽʥʜʨʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʥʘ 

ʨʦʟʛʦʨʥʫʪʦʤʫ ʜʚʠʛʫʥʽ ʚ ʩʪʝʥʜʦʚʠʭ ʫʤʦʚʘʭ, ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʜʚʠʛʫʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʧʣʦʚʦʟ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʽ ʜʦʩʪʦʚʽʨʥʠʤʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʦʟʥʦʛʦ 

ʜʠʟʝʣʷ, ʪʦʙʪʦ ʡʦʛʦ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʩʢʣʘʜʽ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʟʘ ʧʨʠ ʡʦʛʦ 

ʨʝʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ 

ʨʝʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʰʚʠʜʢʽʩʥʠʭ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

ɺ̔ ʜʟʥʘʯʠʤʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ ɽʉʋɺʊ.01, ʷʢʘ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʥʘ ʪʝʧʣʦʚʦʟ ʪʠʧʫ ʏʄɽ3 [1]. 

ʉʭʝʤʘ ʮʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ɺʦʥʘ 

ʚʢʣʶʯʘʻ ʥʘʩʦʩʥʫ ʩʝʢʮʽʶ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ ʧʣʫʥʞʝʨʦʤ, ʱʦ 

ʧʨʠʚʦʜʠʪʴʩʷ ʚʽʜ ʢʫʣʘʯʢʘ ʢʫʣʘʯʢʦʚʦʛʦ ʚʘʣʘ (ʥʘ ʨʠʩ. 1 ʮʽ ʝʣʝʤʝʥʪʠ ʇʅɺʊ ʥʝ 

ʧʦʢʘʟʘʥʽ). ʇʨʠ ʨʫʩʽ ʧʣʫʥʞʝʨʘ ʧʘʣʠʚʦ ʚʠʪʽʩʥʷʻʪʴʩʷ ʚ ʥʘʜ ʧʣʫʥʞʝʨʥʫ ʧʦʨʦʞʥʠʥʫ 

8, ʚ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʝʣʝʢʪʨʦʥʥʦ-ʢʝʨʦʚʘʥʠʡ ʢʣʘʧʘʥ 2. ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʢʣʘʧʘʥʘ 

2 ʚ ʢʨʘʡʥʴʦʤʫ ʣʽʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘʜ ʧʣʫʥʞʝʨʥʫ ʧʦʨʦʞʥʠʥʫ 8 ʧʦʚʽʜʦʤʣʝʥʘ ʟ 

ʣʽʥʽʻʶ 1 ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʇʅɺʊ. 

ɽʣʝʢʪʨʦʥʥʦ-ʢʝʨʦʚʘʥʠʡ ʢʣʘʧʘʥ 2 ʟ'ʻʜʥʘʥʠʡ ʟ ʷʢʦʨʝʤ 6 ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ 7. ɺ 

ʥʝʦʙʭʽʜʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪ 7 ʧʦʜʘʻʪʴʩʷ ʢʝʨʫʶʯʠʡ ʩʠʛʥʘʣ ʚʽʜ 
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ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʠ ʪʠʧʫ ɽʉʋɺʊ.01, ʽ ʷʢʽʨ 6 ʧʨʠʪʷʛʫʻʪʴʩʷ 

ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ. ʇʨʠ ʮʴʦʤʫ ʢʣʘʧʘʥ 2 ʟʤʽʱʫʻʪʴʩʷ ʚʧʨʘʚʦ ʽ ʩʚʦʻʾ ʢʨʦʤʢʦʶ 3 

ʨʦʟ'ʻʜʥʫʻ ʥʘʜ ʧʣʫʥʞʝʨʥʫ ʧʦʨʦʞʥʠʥʫ 8 ʟ ʣʽʥʽʻʶ 1 ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʇʅɺʊ. ɼʘʣʽ 

ʧʘʣʠʚʦ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʚʠʪʽʩʥʷʻʪʴʩʷ ʚ ʰʪʫʮʝʨ 4 ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ, ʟʚʽʜʢʠ 

ʧʦ ʥʘʛʥʽʪʘʣʴʥʦʤʫ ʧʘʣʠʚʦ ʧʨʦʚʦʜʫ ʧʦʜʘʻʪʴʩʷ ʜʦ ʬʦʨʩʫʥʢʠ, ʷʢʘ ʚʧʦʨʩʢʫʻ ʧʘʣʠʚʦ 

ʚ ʮʠʣʽʥʜʨ ʜʠʟʝʣʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʧʘʥʘ 2 (ʨʠʩ.1) ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʬʘʟʘʤʠ ʧʦʯʘʪʢʫ ʽ 

ʟʘʢʽʥʯʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʢʝʨʫʚʘʪʠ ʧʘʣʠʚʦʧʦʜʘʯʝ.ʁ ɿʦʢʨʝʤʘ, 

ʧʨʠ ʮʴʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʟʘʢʦʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʫʪ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʰʚʠʜʢʽʩʥʦʛʦ ʽ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. ɯʥʰʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ 

ʧʘʨʘʤʝʪʨʠ ʰʪʘʪʥʦʾ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʠʩʪʝʤ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ɼʦʩʣʽʜʞʫʚʘʥʠʤ 

ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʝʤ ʙʫʚ ʜʠʟʝʣʴ ʪʠʧʫ K6S310DR. 

 

 
 

1 - ʣʽʥʽʷ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʊʅɺɼ; 2 - ʢʣʘʧʘʥ; 3 - ʢʨʦʤʢʘ ʢʣʘʧʘʥʘ;  

4 - ʰʪʫʮʝʨ ʇʅɺʊ; 5 - ʧʦʚʦʨʦʪʥʘ ʧʨʫʞʠʥʘ; 6 - ʷʢʽʨ; 7 - ʝʣʝʢʪʨʦʤʘʛʥʽʪ;  

8 - ʥʘʜ ʧʣʫʥʞʝʨʥʘ ʧʦʨʦʞʥʠʥʘ 

 

ʈʠʩ.1. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʢʣʘʧʘʥʦʤ ʢʝʨʫʚʘʥʥʷ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ 

 

ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ ɽʉʋɺʊ.01 ʥʘ ʜʠʟʝʣʷʭ ʪʝʧʣʦʚʦʟʽʚ ʪʠʧʫ ʊɽʄ2 ʽ ʊɽʄ18ɼʄ, 

ʦʪʨʠʤʘʥʽ ʚ 2018-2019 ʨ.ʨ., ʩʪʘʣʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʧʝʨʝʚʽʨʢʠ 

ʘʥʘʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʜʠʟʝʣʽ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3. 

ʇʨʦʚʝʜʝʥʦ ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3 ʩʠʩʪʝʤʦʶ ʪʠʧʫ ɽʉʋɺʊ.01, ʘ ʚ 

2018-2019 ʨ.ʨ. ʧʽʜʢʦʥʪʨʦʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʮʴʦʛʦ ʪʝʧʣʦʚʦʟʘ. ʉʢʣʘʜ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʠʧʫ ɽʉʋɺʊ.01, ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʜʠʟʝʣʽ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3. 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʠʧʫ ɽʉʋɺʊ.01 ʻ: ʇʅɺʊ c ʧʣʫʥʞʝʨʥʠʤʠ ʧʘʨʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʦʩʪʽʡʥʦ ʚ 
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ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʜʘʯʽ; ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʣʘʧʘʥʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʇʅɺʊ; 

ʬʦʨʩʫʥʢʠ ʜʠʟʝʣʷ ʚ ʰʪʘʪʥʽʡ ʢʦʤʧʣʝʢʪʘʮʽʾ; ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ; ʙʣʦʢ ʞʠʚʣʝʥʥʷ; 

ʚʠʭʽʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ; ʥʘʙʽʨ ʜʘʪʯʠʢʽʚ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʽ ʬʘʟʦʚʦʾ ʤʽʪʢʠ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ, ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʤʘʩʣʘ ʽ ʪʠʩʢʫ ʤʘʩʣʘ; ʧʨʦʛʨʘʤʘʪʦʨ. 

ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʜʠʟʝʣʷ ʟ ʩʠʩʪʝʤʦʶ ʪʠʧʫ ɽʉʋɺʊ.01 ʽ ʚ ʰʪʘʪʥʽʡ ʢʦʤʧʣʝʢʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣ.1. 

  

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʩʪʝʤ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ˉʧ/ʧ ʅʘʡʤʝʥʫʚʘʥʥʷ 
ʉʠʩʪʝʤʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ɽʉʋɺʊ.01 ʐʪʘʪʥʘ ʩʠʩʪʝʤʘ 

1 

ʊʠʧ ʧʘʣʠʚʥʠʭ 

ʥʘʩʦʩʽʚ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ (ʇʅɺʊ) 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʧʨʷʤʦʾ 

ʜʽʾ, ʧʣʫʥʞʝʨʥʠʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, 

ʧʨʷʤʦʾ ʜʽʾ, 

ʧʣʫʥʞʝʨʥʠʡ 

2 

ʇʨʠʚʽʜ ʇʅɺʊ ʟ ʞʦʨʩʪʢʠʤ (ʢʫʣʘʯʢʦʚʠʤ) 

ʧʨʠʚʦʜʦʤ ʧʣʫʥʞʝʨʘ 

ʟ ʞʦʨʩʪʢʠʤ 

(ʢʫʣʘʯʢʦʚʠʤ) 

ʧʨʠʚʦʜʦʤ ʧʣʫʥʞʝʨʘ 

3 

ʂʦʥʩʪʨʫʢʪʠʚʥʝ 

ʚʠʢʦʥʘʥʥʷ 

ʧʣʫʥʞʝʨʘ ʇʅɺʊ 

ʛʣʘʜʢʘ ʮʠʣʽʥʜʨʠʯʥʘ ʬʦʨʤʘ 

ʘʣʝ ʚʩʽʡ ʜʦʚʞʠʥʽ ʙʝʟ 

ʟʦʣʦʪʥʠʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʛʣʘʜʢʘ ʮʠʣʽʥʜʨʠʯʥʘ 

ʬʦʨʤʘ ʟʽ ʩʧʽʨʘʣʴʥʦʶ 

ʢʨʦʤʢʦʶ 

4 

ʂʦʥʩʪʨʫʢʪʠʚʥʝ 

ʚʠʢʦʥʘʥʥʷ 

ʬʦʨʩʫʥʢʠ 

ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʟ 

ʛʽʜʨʘʚʣʽʯʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʛʦʣʢʠ 

ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʟ 

ʛʽʜʨʘʚʣʽʯʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ ʛʦʣʢʠ 

 

5 

ʈʝʛʫʣʶʚʘʥʥʷ 

ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ʪʨʠʚʘʣʽʩʪʶ ʧʦʜʘʯʽ 

ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʨʝʡʢʠ 

ʊʅɺɼ, ʷʢʘ ʧʦʚʝʨʪʘʻ 

ʧʣʫʥʞʝʨ ʟ ʢʦʩʦʶ 

ʢʨʦʤʢʦʶ ʱʦʜʦ 

ʚʽʜʩʽʯʥʦʛʦ ʦʪʚʦʨʠ ʧʦ 

ʢʽʥʮʶ ʧʦʜʘʯʽ 

6 

ʋʧʨʘʚʣʽʥʥʷ 

ʢʫʪʦʤ 

ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ 

ʤʦʤʝʥʪʦʤ ʧʦʜʘʯʽ 

ʢʝʨʫʶʯʠʭ ʩʠʛʥʘʣʽʚ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 

ʇʅɺʊ 

ʧʦʚʦʨʦʪʦʤ ʩʧʽʨʘʣʴʥʦʾ 

ʢʨʦʤʢʠ ʧʣʫʥʞʝʨʘ 

ʱʦʜʦ ʚʽʜʩʽʯʥʦʛʦ 

ʦʪʚʦʨʫ ʛʽʣʴʟʠ 

 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ ɽʉʋɺʊ.01, 

ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʪʝʧʣʦʚʦʟʽ ʏʄɽ3, ʚʠʢʦʥʫʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

- ʘʚʪʦʤʘʪʠʯʥʘ ʧʽʜʪʨʠʤʢʘ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 

ʜʠʟʝʣʷ; 

- ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ʢʫʪʦʤ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚ ʬʫʥʢʮʽʾ ʚʽʜ 

ʧʦʪʦʯʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʜʠʟʝʣʷ; 

- ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʚʦʟʘ; 
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- ʘʚʪʦʤʘʪʠʯʥʝ ʦʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʪʷʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ; 

- ʫʧʨʘʚʣʽʥʥʷ ʦʩʣʘʙʣʝʥʥʷʤ ʧʦʣʷ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ; 

- ʨʝʛʫʣʶʚʘʥʥʷ ʙʦʨʪʦʚʦʛʦ ʥʘʧʨʫʛʠ; 

- ʦʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʟʘʨʷʜʫ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ; 

- ʧʨʦʛʨʘʤʥʠʡ ʟʘʧʫʩʢ ʜʚʠʛʫʥʘ; 

- ʨʝʘʣʽʟʘʮʽʷ ʨʝʞʠʤʫ ʟʥʠʞʝʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʠʟʝʣʷ 

ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜ ̔ʟ ʚʽʜʢʣʶʯʝʥʥʷʤ ʯʘʩʪʠʥʠ ʮʠʣʽʥʜʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʫ 

ʨʦʙʦʪʠ ʜʠʟʝʣʷ; 

- ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʭʽʜ ʟʽ ʟʥʠʞʝʥʦʶ ʯʘʩʪʦʪʦ  ʁʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ ʜʠʟʝʣʷ ʥʘ ʯʘʩʪʦʪʫ, ʚʽʜʧʦʚʽʜʥʫ ʥʫʣʴʦʚʽʡ ʧʦʟʠʮʽʾ ʢʦʥʪʨʦʣʝʨʘ ʤʘʰʠʥʽʩʪʘ, ʧʨʠ 

ʚʢʣʶʯʝʥʥʽ ʛʘʣʴʤʽʚʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʜʣʷ ʰʚʠʜʢʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʛʘʣʴʤʽʚʥʦʾ 

ʤʘʛʽʩʪʨʘʣʽ ʧʦʚʽʪʨʷʤ; 

- ʦʙʤʝʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʦ ʟʘʜʘʥʦʤʫ ʟʘʢʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʠʟʝʣʷ; 

- ʚʽʜʢʣʶʯʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ; 

- ʚʽʜʢʣʶʯʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʤʘʩʣʘ ʥʠʞʯʝ ʟʘʜʘʥʦʾ 

ʚʝʣʠʯʠʥʠ; 

- ʘʚʘʨʽʡʥʠʡ ʟʘʧʫʩʢ ʜʠʟʝʣʷ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʨʠ ʧʫʩʢʫ; 

- ʽʥʜʠʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʽ ʩʠʩʪʝʤʠ ʧʦ ʜʠʩʧʣʝʶ ʥʘ 

ʢʦʨʧʫʩʽ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ; 

- ʘʚʪʦʤʘʪʠʯʥʝ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʙʫʢʩʫʚʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ ʪʝʧʣʦʚʦʟʫ; 

- ʩʘʤʦ ʜʽʘʛʥʦʩʪʠʢʘ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʚʽʜʦʤʣʝʥʴ ʩʠʩʪʝʤʠ ʤʘʰʠʥʽʩʪʦʤ ʧʦ ʜʠʩʧʣʝʶ ʥʘ ʢʦʨʧʫʩʽ 

ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ 

ɽʉʋɺʊ.01. 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʠʧʫ ɽʉʋɺʊ.01 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʠʟʝʣʷ ʽ ʡʦʛʦ ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʥʘ 

ʝʣʝʢʪʨʦʢʝʨʦʚʘʥʽ ʢʣʘʧʘʥʠ ʥʘʩʦʩʥʠʭ ʩʝʢʮʽʡ ʇʅɺʊ ʩʠʛʥʘʣʽʚ, ʧʨʦʧʦʨʮʽʡʥʦ ʷʢʠʤ 

ʟʤʽʥʶʻʪʴʩʷ ʧʦʜʘʯʘ ʧʘʣʠʚʘ. ɿʘ ʩʠʛʥʘʣʦʤ ʚʽʜ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚ 

ʙʣʦʮʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʠʟʝʣʷ ʽ ʧʦ ʟʘʢʣʘʜʝʥʦʾ ʚ ʧʨʦʛʨʘʤʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʨʠʛʫʚʘʥʥʷ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʚ ʙʽʢ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ʘʙʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʪʦʯʥʦʾ ʽ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪ 

ʦʙʝʨʪʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

- ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʽ 

ʜʠʟʝʣʽʚ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʪʝʧʣʦʚʦʟʘʭ ʏʄɽ3; 

- ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʝʶ ʟ 

ʽʤʧʫʣʴʩʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʭ ʢʣʘʧʘʥʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʟʘʢʦʥʽʚ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʤʽʥʠ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʚ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʷʭ. 
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ɹʦʨʠʩʝʥʢʦ ɸ.ʄ. ɻʦʥʯʘʨʝʥʢʦ ɸ.ɺ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʅɸʂʆʇʀʏɽʅʅʗ ʇʈʆɼʋʂʊɯɺ ɿʅʆʉʋ 

ɺ ʄʆʊʆʈʅʆʄʋ ʄɸʉʃɯ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ 

ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ.ɻ. ʇʫʟʠʨ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʦʮʝʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʟʥʦʩʦʤ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʽ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ. ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʟʥʦʰʝʥʦʩʪʽ ʜʝʪʘʣʝʡ ʮʠʭ ʛʨʫʧ ʤʦʞʣʠʚʘ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʘʥʘʣʽʟʽ ʢʦʥʪʨʦʣʶ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʻ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʣʫ, ʟʥʦʰʝʥʦʛʦ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʜʝʪʘʣʝʡ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʜʫʢʪʽʚ 

ʟʥʦʩʫ. ʋ ʩʪʘʪʪʽ ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʠʟʝʣʷ ʪʠʧʫ ɼ49. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʟʝʣʴ, ʤʘʩʣʦ, ʧʨʦʜʫʢʪʠ ʟʥʦʩʫ, ʩʠʩʪʝʤʠ ʬʽʣʴʪʨʘʮʽʾ. 

 

ɺʩʪʫʧ. ɿʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʽʚ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. ɼʠʟʝʣʴ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʤʝʥʰ ʥʘʜʽʡʥʠʭ ʚʫʟʣʽʚ ʪʝʧʣʦʚʦʟʘ. ʅʘ ʡʦʛʦ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 

40% ʚʽʜʤʦʚ ʽ ʥʝʧʣʘʥʦʚʠʭ ʨʝʤʦʥʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

ʃʽʤʽʪʫʶʯʠʤʠ ʜʝʪʘʣʷʤʠ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʤʽʞʨʝʤʦʥʪʥʠʭ ʪʝʨʤʽʥʽʚ ʻ ʜʝʪʘʣʽ 

ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʦ ʾʛʨʫʧʠ (ʎʇɻ) ʽ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʂʐʄ). 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʙʝʟʨʦʟʙʽʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʫʧʝʥʷ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʮʠʭ 

ʛʨʫʧ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʧʝʨʝʭʦʜʫ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʨʝʤʦʥʪʫ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʧʨʘʮʶʚʘʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ, ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ 

ʨʝʤʦʥʪʦʤ ʽ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʣʦʢʦʤʦʪʠʚʽʚ, ʧʨʠʩʚʷʯʝʥʝ ʙʝʟʣʽʯ ʨʦʙʽʪ ʚʯʝʥʠʭ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʥʘʟʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʚʥʝʩʣʠ ʚʯʝʥʽ ʽ ʬʘʭʽʚʮʽ 

ɺʅɯɯɾʊʫ, ɼɯɯʊʫ, ʋʢʨɼʋɿʊʫ, ʆʤɻʋʇʉ ʽ ʨʷʜʫ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʤʘʛʘʶʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ, ʷʢ ʣʽʤʽʪʫʶʪʴ ʤʽʞʨʝʤʦʥʪʥʽ ʧʨʦʙʽʛʠ ʚʫʟʣʽʚ ʽ ʙʝʟʨʦʟʙʽʨʥʦʛʦ 

ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʨʝʤʦʥʪ ʟʘ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ 

ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ.  ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʩʠʩʪʝʤʫ ʬʽʣʴʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 



192 
 

ʜʠʟʝʣʷ ʪʠʧʫ ɼ49, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ ʤʦʪʦʨʥʦʤʫ ʤʘʩʣʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʯʘʩʪʠʥʦʢ ʚ ʚʽʜʧʨʘʮʴʦʚʘʥʦʤʫ ʤʘʩʣʽ [1] ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʦʩʥʦʚʥʘ ʤʘʩʘ ʯʘʩʪʠʥʦʢ (ʜʦ 80%) ʤʘʻ ʨʦʟʤʽʨ ʜʦ 10 ʤʢʤ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʨʦʟʧʦʜʽʣ ʨʦʟʤʽʨʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʯʘʩʪʠʥʦʢ ʚ ʤʘʩʣʽ. 

 

 
 

ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʟʘʙʨʫʜʥʶʶʯʠʭ ʯʘʩʪʠʥʦʢ ʚ ʤʘʩʣʽ 

 

ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʙʦʨʪʦʚʽ ʟʘʩʦʙʠ ʦʯʠʱʝʥʥʷ ʟʜʘʪʥʽ ʟʘʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʜʦ 

20% ʟʘʙʨʫʜʥʶʶʯʠʭ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ ʤʘʩʣʽ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʜʠʟʝʣʷ, ʷʢʝ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʤʘʩʣʽ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʜʦʤʽʰʦʢ ʥʘ ʪʦʥʥʫ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʛ/ʪ). ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ 

ʚ ʩʠʩʪʝʤʽ ʤʘʩʪʠʣʘ ʜʠʟʝʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʤʝʪʨʽʚ. 

ʅʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʦʤʽʰʦʢ ʚ ʤʘʩʣʽ ʚʧʣʠʚʘʶʪʴ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ: 

- ʥʘʷʚʥʽʩʪʴ ʜʦʤʽʰʦʢ ʚ ʤʘʩʣʽ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣ̫; 

- ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ ʥʘ ʩʪʽʥʢʠ ʢʘʨʪʝʨʘ; ʚʽʜʩʽʚ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ 

ʩʠʩʪʝʤʽ ʦʯʠʱʝʥʥʷ; ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʯʝʨʝʟ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ, ʚʠʪʦʢʫ 

ʤʘʩʣʘ ʯʝʨʝʟ ʥʝʱʽʣʴʥʽʩʪʴ; ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʘʙʦ ʟʤʽʥʽ 

ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʤʘʩʦʦʙʤʽʥʫ ʜʦʤʽʰʦʢ ʚ ʤʘʩʣʽ 

ʜʠʟʝʣʷ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ ʤʦʪʦʨʥʦʤʫ 

ʤʘʩʣʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ ʤʦʪʦʨʥʝ ʤʘʩʣʦ (Gʢ); 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʟ ʯʘʜʦʤ ʘʙʦ ʚʠʪʦʢʦʤ ʤʘʩʣʘ 

(Gyʛ); 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʪʨʘʪ ʟʽ ʟʤʽʥʦʶ ʤʘʩʣʘ (Gcʤ); 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʘʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʯʠʱʝʥʥʷ (Gʬ); 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʘʜʞʝʥʥʷ ʤʝʪʘʣʫ ʥʘ ʩʪʽʥʢʠ ʢʘʨʪʝʨʘ ʽ ʪʨʫʙʦʧʨʦʚʦʜʫ (Gʦʩ); 

- ʜʦʣʠʚ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ (Qʜʦʣ). 
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ʈʠʩ. 2. ʉʭʝʤʘ ʤʘʩʦʦʙʤʽʥʫ ʚ ʢʘʨʪʝʨʽ ʜʠʟʝʣʷ 

 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʮʠʨʢʫʣʷʮʽʾ 

ʤʘʩʣʘ ʟʘ ʩʠʩʪʝʤʦʶ, ʥʘ ʪʝʧʣʦʚʦʟʽ ʩʝʨʽʾ 2ʊɽ116 ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ ʨʦʙʦʪʠ, ʚʝʩʴ ʦʙʩʷʛ 

ʤʘʩʣʘ ʨʦʙʠʪʴ ʙʽʣʴʰʝ 50 ʮʠʢʣʽʚ. 

ɸʥʘʣʽʟ ʩʭʝʤʠ ʤʘʩʦʦʙʤʽʥʫ ʚ ʢʘʨʪʝʨʽ ʜʠʟʝʣʷ, ʜʦʟʚʦʣʠʪ ɹ ʨʦʟʨʦʙʠʪʠ ʽ 

ʧʨʠʡʥʷʪʠ ʥʘʩʪʫʧʥʫ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ [2]. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ ʟʘ ʽʥʪʝʨʚʘʣ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʤʦʤʝʥʪʫ 

ʢʦʥʪʨʦʣʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʛ: 

 

,GGGGGG ʆʉʌʉʄʋɻʂ ++++=                                      (1) 

 

ʜʝ Gʢ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʩʣʽ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʶ, ʛ; 

Gʫʛ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʚʪʨʘʯʝʥʦʛʦ ʥʘ ʫʛʘʨ ʽ ʚʽʜʥʝʩʝʥʥʷ ʤʘʩʣʘ, ʛ; 

Gʩʤ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʚʪʨʘʯʝʥʦʛʦ ʽʟ ʟʤʽʥʦʶ ʤʘʩʣʘ, ʛ; 

Gʬ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʟʘʪʨʠʤʘʥʦʛʦ ʬʽʣʴʪʨʘʤʠ, ʛ; 

Gʦʩ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʱʦ ʦʩʽʚ ʥʘ ʩʪʽʥʢʠ ʢʘʨʪʝʨʘ ʽ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʛ 

ʂʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʩʣʽ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʶ, ʛ: 

 

( ),LqQʂG NNʂ D-=      (2) 

 

ʜʝ K ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʘʣʫ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʶ, ʛ / ʪ; 

N ï ʥʦʤʝʨ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʢʦʥʮʝʥʪʨʘʮʽʾ; 

QN ï ʦʙʩʷʛ ʤʘʩʣʘ ʚ ʩʠʩʪʝʤʽ ʜʠʟʝʣʷ, ʪ; 

q ï ʰʚʠʜʢʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʤʘʩʣʘ ʟ ʩʠʩʪʝʤʠ, ʪ / ʢʤ; 

ȹL ï ʧʨʦʙʽʛ ʣʦʢʦʤʦʪʠʚʘ, ʪʠʩ.ʢʤ. 

ʇʨʦʙʽʛ ʣʦʢʦʤʦʪʠʚʘ ȹL ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷʤ ʤʽʞ ʜʚʦʤʘ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ, ʪʠʩ.ʢʤ: 

 

.1--=D NN LLL       (3) 
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ʂʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʚʪʨʘʯʝʥʦʛʦ ʧʨʠ ʫʛʘʨʽ ʤʘʩʣʘ ʥʝʦʙʭʽʜʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ 

ʧʦ ʽʥʪʝʨʚʘʣʘʭ ʜʦʣʠʚʘʥʥʷ ʤʘʩʣʘ, ʛ: 

 

( )
,öö
÷

õ
ææ
ç

å -
-D+=

N

ʜʦʣN
jNʋɻ

Q

QQ
LqKKG      (4) 

 

ʜʝ Qʜʦʣ ï ʢʽʣʴʢʽʩʪʴ ʜʦʣʠʚʘʥʥʷ ʤʘʩʣʘ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽʥʪʝʨʚʘʣ, ʪ. 

ʂʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʚʪʨʘʯʝʥʦʛʦ ʽʟ ʟʤʽʥʦʶ ʤʘʩʣʘ, ʛ, 
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ʂʽʣʴʢʽʩʪʴ ʤʝʪʘʣʘ ʱʦ ʦʩʽʚ ʥʘ ʩʪʽʥʢʠ ʢʘʨʪʝʨʘ ʽ ʪʨʫʙʦʧʨʦʚʜ̔ ʚʩʪʘʥʦʚʠʪʠ 

ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʜʦʩʚʽʜʯʝʥʠʤ ʰʣʷʭʦʤ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

[3] ʧʨʠʡʤʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʦʩʘʜʫ ʨʽʚʥʠʤ 5% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʟʥʦʩʫ. 

ʂʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʟʘʪʨʠʤʘʥʦʛʦ ʬʽʣʴʪʨʘʤʠ, ʛ: 
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ʜʝ Gʬ ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ, ʟʘʪʨʠʤʘʥʦʛʦ ʬʽʣʴʪʨʘʤʠ ʟʘ ʧʝʨʽʦʜ ʤʽʞ 

ʢʦʥʪʨʦʣʷʤʠ, ʤ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ, ʟʘʪʨʠʤʘʥʦʛʦ ʬʽʣʴʪʨʘʤʠ ʟʘ 

ʧʝʨʽʦʜ ʤʽʞ ʢʦʥʪʨʦʣʷʤʠ, ʚʨʘʭʦʚʘʥʘ ʩʭʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʠʟʝʣʷ 

ʪʠʧʫ ɼ49 (ʣʦʢʦʤʦʪʠʚ 2ʊɽ116) (ʨʠʩ. 3) [68]. ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ 

ʬʽʣʴʪʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʬʽʣʴʪʨʽʚ ʜʠʟʝʣʷ ʪʠʧʫ 

ɼ49 [3]. 

 

ʊʘʙʣʠʮʷ 1 

ʇʘʨʘʤʝʪʨʠ ʬʽʣʴʪʨʽʚ ʦʯʠʱʝʥʥʷ ʤʘʩʣʘ ʜʠʟʝʣʷ ʪʠʧʫ ɼ49 

ʇʘʨʘʤʝʪʨʠ ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʇʦʚʥʦʧʦʪʦʢʦʚʠʡ ʬʽʣʴʪʨ ʦʯʠʱʝʥʥʷ: 

ʪʠʧ ʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʠʥʪʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʬʽʣʴʪʨʫʶʯʠʡ ʤʘʪʝʨʽʘʣ  çʅʘʨʚʘ-6è 

ʚʠʪʨʘʪʘ ʤʘʩʣʘ ʯʝʨʝʟ ʬʽʣʴʪʨ, Q1 ʤ
3
/ʛʦʜ. 110,0 

ʩʨʝʜʥʴʦʬʨʘʢʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʩʽʚʫ, ű1 0,145 

ʌʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ: 

ʪʠʧ ʬʽʣʴʪʨʘ ʩʽʪʯʘʩʪʠʡ ʜʠʩʢʦʚʠʡ 

ʚʠʪʨʘʪʘ ʤʘʩʣʘ ʯʝʨʝʟ ʬʽʣʴʪʨ, Q2 ʤ
3
/ʛʦʜ. 105 
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ʩʨʝʜʥʴʦʬʨʘʢʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʩʽʚʫ, ű2 0,05 

ɺʽʜʮʝʥʪʨʦʚʠʡ ʬʽʣʴʪʨ: 

ʪʠʧ ʧʨʠʚʦʜʫ ʤʝʭʘʥʽʯʥʠʡ 

ʚʠʪʨʘʪʘ ʤʘʩʣʘ ʯʝʨʝʟ ʬʽʣʴʪʨ, Q3 ʤ
3
/ʛʦʜ. 5 

ʩʨʝʜʥʴʦʬʨʘʢʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʩʽʚʫ, ű3 0,4 

 

 
 

1 ï ʤʘʩʣʷʥʠʡ ʥʘʩʦʩ; 2 ï ʧʦʚʥʦʧʦʪʦʢʦʚʠʡ ʬʽʣʴʪʨ (ʌʊʆʄ); 

3 ï ʤʘʩʣʦʦʭʦʣʦʜʞʫʚʘʯ; 4 ï ʬʽʣʴʪʨ ʛʨʫʙʦʛʦ ʦʯʠʱʝʥʥʷ ʤʘʩʣʘ (ʌɻʆʄ); 

5 ï ʚʽʜʮʝʥʪʨʦʚʠʡ ʬʽʣʴʪʨ (ʎʌ) 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʠʟʝʣʷ ʪʠʧʫ ɼ49 

 

ʄʘʩʣʷʥʦʾ ʥʘʩʦʩ ʥʘʛʥʽʪʘʻ ʧʦʪʽʢ ʤʘʩʣʘ ʟ ʢʘʨʪʝʨʘ ʚ ʧʦʚʥʦʧʦʪʦʢʦʚʠʡ ʬʽʣʴʪʨ 

(ʌʊʆʄ), ʧʦʪʽʤ ʧʦʪʽʢ ʤʘʩʣʘ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ: ʦʜʠʥ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʜʝʪʘʣʝʡ, 

ʱʦ ʪʨʫʪʴʩʷ, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʬʽʣʴʪʨ ʌɻʉ, ʘ ʜʨʫʛʠʡ - ʥʘʟʘʜ ʚ ʢʘʨʪʝʨ ʯʝʨʝʟ ʜʚʘ 

ʧʘʨʘʣʝʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʎʌ. ɿʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ (ʨʠʩ. 3) ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʬʨʘʢʮʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʩʽʚʫ ʬʽʣʴʪʨʽʚ (ʪʘʙʣ. 1) ʩʢʣʘʜʝʥʘ 

ʤʦʜʝʣʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʠʟʝʣʷ ʪʠʧʫ ɼ49 (ʨʠʩ. 

4). 

 

 
 

ʈʠʩ. 4. ʄʦʜʝʣʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ 

 

ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʽ ʚʩʽ ʬʽʣʴʪʨʠ ʤʘʩʣʷʥʦʾ ʩʠʩʪʝʤʠ. ʇʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ 

ʚʽʜʦʙʨʘʞʝʥʦ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ ʚ ʬʽʣʴʪʨʽ, ʘ ʩʫʮʽʣʴʥʠʡ - ʧʨʦʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʯʘʩʪʠʥʦʢ ʯʝʨʝʟ ʬʽʣʴʪʨʠ. ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʚ ʤʘʩʣʽ ʜʠʟʝʣʷ. 
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ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

- ʜʦʩʣʽʜʞʝʥʦ ʩʠʩʪʝʤʫ ʬʽʣʴʪʨʘʮʽʾ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʠʟʝʣʷ ʪʠʧʫ ɼ49; 

- ʜʦʩʣʽʜʞʝʥʦ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ 

ʚ ʤʦʪʦʨʥʦʤʫ ʤʘʩʣʽ. 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ, ʬʽʢʩʫʚʘʣʠʩʷ ʪʘ ʩʢʣʘʜʘʣʠʩʷ ʚ 

ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ, ʥʘʜʘʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʰʪʫʯʥʦʾ ʥʝʡʨʦʥʥʦʾ 

ʤʝʨʝʞʽ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ɹʦʨʠʩʝʥʢʦ ɸʨʪʝʤ ʄʠʭʘʡʣʦʚʠʯ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʘ 211-ʃʃɻ-ɿ19 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.ʊʝʣ.: +38 (099 ) 325-75-31. 

E-mail: artemborisenko52@ gmail.com  
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11. 1986goncharik1111@gmail.com   
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ʋɼʂ 629.4.063.4 

ɼʦʨʦʱʝʥʢʦ ʆ.ɺ 

 

ʇɽʈɽɺɸɻʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅɼʀɺɯɼʋɸʃʔʅʆɻʆ ʇʈʀɺʆɼʋ 

ɺʆɼʗʅʀʍ ʅɸʉʆʉɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ 

ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ.ɺ. ʈʦʛʘʣʴ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʣʽʟʥʠʮʷʭ ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʭʦʜʽʚ ʟ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʦʙʣʽʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʠʩʦʢ ʟ ʪʠʧʦʚʠʭ ʬʦʨʤ ʟʚʽʪʥʦʩʪʽ ʧʦ ʣʦʢʦʤʦʪʠʚʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʫ. ʊʽʣʴʢʠ ʯʝʨʝʟ ʧʦʛʽʨʰʝʥʥʷ ʚ ʨʦʙʦʪʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʨʘʚ ʥʘʜʣʠʰʢʦʚʽ ʚʠʪʨʘʪʠ ʤʦʞʫʪʴ 

ʩʪʘʥʦʚʠʪʠ 6 ï 7 ʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʨʽʢ ʥʘ ʦʜʥʫ ʩʝʢʮʽʶ ʪʝʧʣʦʚʦʟʘ. ʋ ʩʪʘʪʪʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ (ʦʙ'ʻʢʪʠʚʥʠʭ ʽ ʩʫʙ'ʻʢʪʠʚʥʠʭ) 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʩʢʣʘʜʦʚʦʾ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʚʢʘʟʘʥʽ ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʝʧʣʦʚʦʟʘ, ʪʝʧʣʦʪʝʭʥʽʯʥʠʡ ʧʨʦʮʝʩ. 

 

ɺʩʪʫʧ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʩʪʘʥ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʷʢʠʭ ʚʞʝ ʥʘʙʘʛʘʪʦ ʛʽʨʰʝ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʘʙʦ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʥʝʚʠʧʨʘʚʜʘʥʦ ʚʠʩʦʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʚʽʜʩʫʪʥʽ ʜʦʩʪʦʚʽʨʥʽ ʪʘ ʦʧʝʨʘʪʠʚʥʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ, ʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʝʧʣʦʨʦʟʩʽʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʧʣʦʚʦʟʘ ʚ ʫʤʦʚʘʭ ʡʦʛʦ 

ʨʦʙʦʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʦʙʦʪʫ ʜʠʟʝʣʷ ʥʘ ʟʤʽʥʥʠʭ ʨʝʞʠʤʘʭ ʟʽ ʟʥʘʯʥʦʶ 

ʯʘʩʪʢʦʶ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʩʪʘʪʪʽ ʪʘʢʦʞ ʥʘʚʦʜʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʟʘʧʘʩʫ 

ʪʝʧʣʦʨʦʟʩʽʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʟʘʩʦʙʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ [3] ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʧʨʠ ʚʠʧʫʩʢʫ ʪʝʧʣʦʚʦʟʘ ʟ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ ʟʘʧʘʩ 15% 

ʊʈʉ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ (ʜʘʣʽ - ʆʋ) [4] ʚ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʚʠʪʨʘʯʘʻʪʴʩʷ ʨʘʥʽʰʝ, ʥʽʞ ʥʘʩʪʘʥʝ ʯʝʨʛʦʚʠʡ ʧʣʘʥʦʚʠʡ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ 

ʪʝʧʣʦʚʦʟʘ, ʥʘ ʷʢʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʚʽʜʥʦʚʣʝʥʥʷ ʊʈʉ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʩʪʘʪʠʩʷ 

ʧʝʨʝʛʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ (ʆɾ) ʧʽʜ ʯʘʩ ʨʫʭʫ ʪʝʧʣʦʚʦʟʘ [5], ʘ ʪʘʢʦʞ 

ʟʙʽʣʴʰʠʪʴʩʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʪʝʧʣʦʚʦʟʦʤ ʯʝʨʝʟ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʫ ʨʦʙʦʪʫ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʇʋ) [6]. ʉʫʤʘʨʥʽ ʚʪʨʘʪʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 6 ï 7 ʪ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʨʽʢ ʥʘ ʦʜʥʫ ʩʝʢʮʽʶ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʟʘ. ʇʽʜʪʨʠʤʘʥʥʷ 
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ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʊʈʉ ʆʋ ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʠʪʨʘʪʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ [7] . 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ 

ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ, ʟ ʧʦʣʽʧʰʝʥʠʤʠ 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʰʪʘʪʥʦʶ ʩʠʩʪʝʤʦʶ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʨʝʞʠʤʘʭ ʧʫʩʢʫ, ʨʦʙʦʪʽ 

ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ, ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʜʠʟʝʣʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʮʠʨʢʫʣʷʮʽʶ ʪʝʧʣʦʥʦʩʽʷ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʧʨʦʛʨʽʪʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʯʘʩʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʚʠʤʘʛʘʻ ʙʝʟʧʝʨʝʨʚʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʨʫʯʥʫ - ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʠʩʦʢ ʟ ʪʠʧʦʚʠʭ ʬʦʨʤ 

ʟʚʽʪʥʦʩʪʽ ʧʦ ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ, ʪʘʢʠʭ ʷʢ ʞʫʨʥʘʣʠ ʬʦʨʤʠ ʊʋ-152 ʽ 

ʊʋ-28 [1] ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʮʝʩ ʟʙʦʨʫ 

ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʡ ʽ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ. ʇʨʠ ʮʴʦʤʫ 

ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ ʚ ʪʝʭʥʽʯʥʦ 

ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʪʝʧʣʦʨʦʟʩʽʶʯʦ ʾ

ʟʜʘʪʥʦʩʪʽ (ʜʘʣʽ - ʊʈʉ) ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʣʘʥʦʚʠʭ 

ʚʠʜʽʚ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ) ʽ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ (ʊʈ) ʪʝʧʣʦʚʦʟʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʪʝʧʣʦʚʦʟʽʚ ʩʝʨʽʾ 2ʊɽ116 ʨʦʙʦʪʠ ʧʦ ʜʝʤʦʥʪʘʞʫ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʊʈʉ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘ ʧʦʪʦʯʥʦʤʫ 

ʨʝʤʦʥʪʽ ʚ ʦʙʩʷʟʽ ʊʈ-2 [2].  

ʇʨʠʯʠʥʘ, ʟʘ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʊʈʉ ʆʋ, ʨʽʟʥʽ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʘ ʟ ʥʠʭ - ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʩʝʢʮʽʡ 

ʚʦʜʦʧʦʚʽʪʨʷʥʦʛʦ ʨʘʜʽʘʪʦʨʘ ʟ ʙʦʢʫ ʆɾ. ʍʦʯʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʤʦʥʪʫ ʩʝʢʮʽʡ 

ʨʘʜʽʘʪʦʨʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʊʈʉ ʧʨʠ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʘʭ ʚ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ, ʦʜʥʘʢ ʤʘʶʪʴ ʤʽʩʮʝ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʦʙʩʷʛ ʽ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ 

ʥʝʜʦʩʪʘʪʥʽ. ɼʦʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ ʨʦʙʦʪʠ ʆʋ ʧʨʠʚʝʜʝʥʠʡ ʚ 

ʨʦʙʦʪʽ [8]. ʆʩʢʽʣʴʢʠ ʧʨʠʯʠʥʠ ʧʦʛʽʨʰʝʥʥʷ ʊʈʉ ʆʋ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʦʩʷʪʴ 

ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʩʷʛʫ ʽ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ, ʪʦ ʜʣʷ ʾʭ 

ʚʠʷʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʊʈʉ ʆʋ ʷʢ ʧʨʠ ʨʦʙʦʪʽ ʪʝʧʣʦʚʦʟʽʚ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʽ ʧʨʠ ʚʠʧʫʩʢʫ ʟ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ ʚ ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʜʝʧʦ. ʅʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʽ ʦʙ'ʻʢʪʠʚʥʠʡ 

ʩʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ ʊʈʉ ʆʋ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ. 

ʉʫʙ'ʻʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ: 

1 ʆʨʛʘʥʦʣʝʧʪʠʯʥʠʡ. ʉʧʦʩʽʙ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʫʙ'ʻʢʪʠʚʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ 

ʣʶʜʠʥʦʶ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ ʧʦʯʫʪʪʽʚ. ʇʨʠ 

ʜʽʘʛʥʦʩʪʠʮʽ ʝʣʝʤʝʥʪʽʚ ʆʋ ʪʝʧʣʦʚʦʟʽʚ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʥʘʡʰʣʠ 

ʚʽʟʫʘʣʴʥʠʡ ʽ ʪʘʢʪʠʣʴʥʠʡ ʤʝʪʦʜʠ. ɺʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʦʮʽʥʮʽ: - ʧʨʦʮʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʩʧʨʘʚʥʠʭ ʩʝʢʮʽʡ ʚʦʜʦʧʦʚʽʪʨʷʥʦʛʦ 

ʨʘʜʽʘʪʦʨʘ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʨʝʤʦʥʪʥʠʭ ʩʝʢʮʽʡ ʫ ʙʣʦʢʘʭ ʨʘʜʽʘʪʦʨʽʚ; 

- ʧʣʦʱʽ ʟʘʩʪʨʷʛʘʥʥʷ ʧʝʨʝʜʥʽʭ ʢʨʦʤʦʢ ʧʣʘʩʪʠʥ, ʱʦ ʦʭʦʣʦʜʞʫʶʪʴ ʩʝʢʮʽʡ; - ʨʽʚʥʷ 



199 
 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʙʦʢʫ ʧʦʚʽʪʨʷ; - ʜʦʩʪʘʪʥʦʩʪʽ ʚʽʜʢʨʠʪʪʷ 

ʚʝʨʭʥʽʭ ʽ ʙʽʯʥʠʭ ʞʘʣʶʟʽ; - ʥʘʷʚʥʽʩʪʴ ʥʝ ʜʝʤʦʥʪʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫʪʝʧʣʶʚʘʯʽʚ 

ʱʠʪʽʚ ʽ ʧʣʦʱʽ ʧʝʨʝʢʨʠʪʪʷ ʥʠʤʠ ʚʽʣʴʥʦʛʦ ʬʨʦʥʪʫ ʨʘʜʽʘʪʦʨʽʚ; - ʥʘʷʚʥʦʩʪʽ ʪʝʯʽ ʚ 

ʝʣʝʤʝʥʪʘʭ ʚʦʜʷʥʽʡ ʉʆ; - ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟʘʢʨʠʪʪʷ ʦʛʣʷʜʦʚʠʭ ʣʶʢʽʚ ʆʋ ʪʦʱʦ. 

ʉʧʦʩʽʙ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʽ ʜʦʩʪʫʧʥʽʩʪʶ. ʆʜʥʘʢ ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʥʝʜʦʣʽʢʽʚ: 

ʘ) ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʣʷʪʠ ʩʪʘʥ ʩʝʢʮʽʡ ʨʘʜʽʘʪʦʨʽʚ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ 

ʧʦʚʝʨʭʥʽ ʦʭʦʣʦʜʞʝʥʥʷ; ʙ) ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʘʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʆʋ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟ ʧʨʦ 

ʜʦʧʫʩʪʠʤʽʩʪʴ ʘʙʦ ʜʦʮʽʣʴʥʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʦʟʘ ʚ ʮʽʣʦʤʫ. 

2. ʊʘʢʪʠʣʴʥʠʡ. ʉʧʦʩʽʙ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʽ ʜʦʩʪʫʧʥʽʩʪʶ. 

ɿʘʩʥʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʽ ʰʚʠʜʰʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʚ ʪʨʫʙʢʘʭ ʨʘʜʽʘʪʦʨʽʚ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʧʨʠʧʠʥʝʥʥʷ ʾʾ ʪʝʯʽʾ. ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʦʙʫʤʦʚʣʝʥʦ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥ ʘʙʦ ʟʘʢʫʧʦʨʢʦʶ ʧʝʨʝʪʠʥʫ ʦʢʨʝʤʠʭ 

ʦʭʦʣʦʜʞʫʶʯʠʭ ʪʨʫʙʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ʪʨʫʙʢʘʭ ʽ ʧʦʚʽʪʨʷ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʦʭʦʣʦʜʞʫʶʯʠʭ ʧʣʘʩʪʠʥ ʫ ʩʝʢʮʽʡ ʥʠʞʯʝ (ʥʘ 3-5Áʉ), ʥʽʞ ʫ 

ʩʝʢʮʽʡ ʟ ʥʦʨʤʘʣʴʥʦ  ʁ ʚʠʪʨʘʪʦʶ ʚʦʜʠ. ʈʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʩʝʢʮʽʷʤʠ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ, ʜʦʪʠʢʦʤ ʜʦ ʥʠʭ ʨʫʢʠ. ʉʧʦʩʽʙ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʡ, ʘʣʝ ʡʦʤʫ ʧʨʠʪʘʤʘʥʥʠʡ ʪʦʡ ʞʝ ʥʝʜʦʣʽʢ, ʱʦ ʡ ʚʽʟʫʘʣʴʥʦʤʫ: ʩʧʦʩʽʙ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʘʚʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʆʋ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʦʧʫʩʪʠʤʽʩʪʴ ʘʙʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʧʣʦʚʦʟʘ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʘʥ ʪʽʣʴʢʠ ʩʝʢʮʽʡ 

ʚʦʜʦʧʦʚʽʪʨʷʥʦʛʦ ʨʘʜʽʘʪʦʨʘ, ʘʣʝ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʜʝʬʝʢʪʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 

ʆʋ.  

3 ʊʝʨʤʦʛʨʘʬʽʯʥʠʡ ʽ ʪʝʧʣʦʚʽʟʽʡʥʠʡ. ʈʽʟʥʠʮʷ ʟ ʧʦʧʝʨʝʜʥʽʤ ʩʧʦʩʦʙʦʤ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʤʽʩʪʴ ʩʫʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ çʥʘ ʜʦʪʠʢè ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ, ʱʦ ʜʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʪʝʨʤʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʝʢʮʽʡ ʨʘʜʽʘʪʦʨʘ: ʪʝʨʤʦʛʨʘʬ ʘʙʦ ʪʝʧʣʦʚʽʟʦʨ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʢʦʰʪʽʚ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʷʢʽʩʪʶ 

ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʨʤʦʛʨʘʬʘ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʽ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʩʝʢʮʽʡ ʚʦʜʦʧʦʚʽʪʨʷʥʦʛʦ 

ʨʘʜʽʘʪʦʨʘ. ʆʜʥʘʢ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʩʫʩʽʜʥʽʭ ʩʝʢʮʽʡ ʚ ʙʣʦʮʽ 

ʨʘʜʽʘʪʦʨʘ ʜʦʩʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʤʝʪʦʜʫ. ʇʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʩʝʢʮʽʡ ʚʦʜʦʧʦʚʽʪʨʷʥʠʭ ʨʘʜʽʘʪʦʨʽʚ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʠʭ ʢʦʰʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: - ʧʦʪʨʽʙʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʨʦʛʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʾʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; - 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʘʧʘʨʘʪʫʨʘ ʜʫʞʝ ʯʫʪʣʠʚʘ ʜʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʙʠʪʪʷ ʧʦʚʝʨʭʥʽ 

ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʢʫʨʩʫ 

ʝʢʩʧʦʟʠʮʽʾ ʧʨʠ ʪʝʨʤʦʛʨʘʬʫʚʘʥʥ,̔ ʥʘʷʚʥʦʩʪʽ ʟʘʩʪʨʷʛʘʥʥʷ ʦʭʦʣʦʜʞʫʶʯʠʭ ʧʣʘʩʪʠʥ, 

ʥʘʷʚʥʦʩʪʽ ʧʣʷʤ ʤʘʩʣʘ ʘʙʦ ʽʥʰʠʭ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ ʝʢʩʧʦʟʠʮʽʾ, ʩʪʘʥʫ ʽ 

ʢʦʣʽʨʥʦʾ ʛʘʤʠ ʧʦʚʝʨʭʥʽ ʪʘ ʽʥ. ɺʠʜʽʣʝʥʥʷ ʽ ʦʙʣʽʢ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʠʪʴ 

ʪʨʫʜʦʤʽʩʪʢʽ ʽ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʧʝʚʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʧʨʠ 

ʧʨʦʧʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʥʘ ʨʠʩ.1. 
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ʎʠʨʢʫʣʷʮʽʷ ʚʦʜʠ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʟʘʢʠʧʘʥʥʷ ʚʦʜʠ, ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʡʦʛʦ ʝʣʝʤʝʥʪʠ (ʟʦʢʨʝʤʘ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ) ʤʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʷʢʘ ʧʝʨʝʚʠʱʫʻ 100ÁC. 

 

 
 

ʘ) ɻʘʨʷʯʠʡ ʢʦʥʪʫʨ; ʙ) ʍʦʣʦʜʥʠʡ ʢʦʥʪʫʨ; 1 ɼʠʟʝʣʴ; 2 - ʉʝʢʮʽʾ ʨʘʜʽʘʪʦʨʘ; 3 - 

ɺʦʜʷʥʠʡ ʥʘʩʦʩ; 4 - ɽʣʝʢʪʨʦʜʚʠʛʫʥ; 5 - ɺʦʜʦʤʘʩʣʷʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ;  

6 - ʆʭʦʣʦʜʞʫʚʘʯ ʥʘʜʜʫʚʦʯʥʦʛʦ ʧʦʚʽʪʨʷ 

 

ʈʠʩ.1. ʂʦʤʧʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʧʨʠʚʦʜʦʤ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

  

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʪʝʨʤʦʛʨʘʤʠ, ʥʘ ʨʠʩ. 2ï5, ʜʠʟʝʣʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʷʢʠʡ ʧʨʦʛʨʽʚʘʚʩʷ ʜʦ 60Áʉ (ʧʦʜʘʣʴʰʝ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠʚʠʣʦ ʙ ʜʦ 

ʚʠʢʨʠʚʣʝʥʥʷ ʧʨʠʚʘʣʦʯʥʠʭ ʧʣʦʱʠʥ). ʊʦʚʱʠʥʦʶ ʩʪʽʥʦʢ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ, ʪʘʢ ʷʢ 

ʚʦʥʠ ʟʽ ʩʪʘʣʽ ʽ ʪʦʚʱʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 3ʩʤ, ʱʦ ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʝ ʚʥʦʩʠʪʴ 

ʚʽʜʯʫʪʥʦʾ ʧʦʭʠʙʢʠ (ʤʝʥʰʝ 3%). 

 

 
 

ʈʠʩ. 2. ʊʝʨʤʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 24Áʉ) 
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ʈʠʩ. 3. ʊʝʨʤʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 36,9Áʉ) 

 

 
 

ʈʠʩ.4. ʊʝʨʤʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 41,4Áʉ) 

 

 
 

ʈʠʩ.5. ʊʝʨʤʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 39Áʉ) 

  

ʅʘ ʪʝʨʤʦʛʨʘʤʘʭ ʚʠʜʥʦ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʜʠ 24, 35, 

39Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʙʣʦʢʫ ʜʠʟʝʣʷ, ʧʨʠ 60Áʉ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʩʪʘʥʦʚʠʪʴ 30 - 

32Á ʉ, ʪʦʜʽ ʷʢ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʡʭʦʣʦʜʥʽʰʽ ʡʦʛʦ ʯʘʩʪʠʥʠ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 70Áʉ. 

ʄʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 80 - 85Áʉ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʠʟʝʣʷ. 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ 80 - 85Áʉ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʟʘʚʦʜʦʤ-

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʪʘʢ ʷʢ ʧʨʠ ʥʴʦʤʫ ʤʝʭʘʥʽʯʥʽ ʚʪʨʘʪʠ ʤʘʶʪʴ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʽ 
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ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠ ʪʘʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʡ ʚʠʢʠʜ ʦʢʩʠʜʽʚ ʘʟʦʪʫ. 

ʊʘʢ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʠʚʽʜ ʚʦʜʷʥʠʭ ʥʘʩʦʩʽʚ - ʮʝ ʧʨʦʛʨʘʤʦʚʘʥʘ ʩʠʩʪʝʤʘ, 

ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʧʨʠ 

ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ. 

ʇʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʤʽʥʘʣʴʥʠʡ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ ʧʨʠ ʟʘʢʨʠʪʠʭ ʞʘʣʶʟʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʠʩʢʦʨʠʪʠ ʯʘʩ 

ʧʨʦʛʨʽʚʫ ʜʚʠʛʫʥʘ ʜʦ 60Áʉ, ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʚʝʩʪʠ ʥʘʩʦʩʠ ʥʘ ʤʽʥʽʤʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʷʢʱʦ ʪʘʢʽ ʫʤʦʚʠ ʜʦʟʚʦʣʷʻ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ), ʪʘʢ ʷʢ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʧʦʚʽʪʨʷʤ ʚ ʜʠʟʝʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ 

ʽ ʚʦʜʦʶ ʧʦʯʠʥʘʻ ʜʦʩʷʛʘʪʠ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʷʢʽʡ ʧʨʠʨʦʜʥʘ ʢʦʥʚʝʢʮʽʷ ʙʫʜʝ 

ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦʪʠ ʙʽʣʴʰʝ, ʥʽʞ ʜʦʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʚʽʜ ʚʦʜʷʥʠʭ ʥʘʩʦʩʽʚ, 

ʪʠʤ ʩʘʤʠʤ ʤʽʥʽʤʽʟʫʚʘʚʰʠ ʯʘʩ ʧʨʦʛʨʽʚʫ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʇʦʢʘʟʘʥʦ ʚʧʣʠʚ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʪʝʧʣʦʚʦʟʘ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʢʘʟʘʥʘ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ - ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʩʝʢʮʽʡ 

ʚʦʜʦʧʦʚʽʪʨʷʥʦʛʦ ʨʘʜʽʘʪʦʨʘ ʟ ʙʦʢʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ. ɺʽʜʟʥʘʯʝʥʦ ʚʘʞʣʠʚʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ ʩʧʨʘʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʮʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

2. ʅʘʚʝʜʝʥʦ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʝʧʣʦʚʦʟʽʚ. ɺʠʷʚʣʝʥʦ ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ.  

3. ʅʘʜʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʠ ʨʦʙʦʪʽ ʪʝʧʣʦʚʦʟʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʽ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ ʚ ʩʝʨʚʽʩʥʦʤʫ 

ʣʦʢʦʤʦʪʠʚʥʦʤʫ ʜʝʧʦ. 

4. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʩʽ ʨʦʟʛʣʷʥʫʪʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ 

ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʝʧʣʦʚʦʟʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʙʦʪʽ ʜʠʟʝʣʷ ʥʘ ʩʪʘʣʠʭ ʨʝʞʠʤʘʭ (ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʥʘ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ). ʇʨʠ ʮʴʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʧʦʪʨʽʙʝʥ ʷʢʠʡʩʴ ʯʘʩ 

ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ.  

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʉʀʉʊɽʄ ɼɯɸɻʅʆʉʊʀʂʀ ʊɽʇʃʆɺʆɿʅʀʍ 

ɼʀɿɽʃɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʩʪ.ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɺ. ɺ. ʈʦʛʘʣʴ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʘʢʪʫʘʣʴʥʽʡ ʪʝʤʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʽʚ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʤʦʚ ʾʭ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʦʾʟʜʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʧʨʠʩʪʨʦʷʭ ʧʦʜʘʯʽ ʧʘʣʠʚʘ  ̔

ʛʘʟʦʨʦʟʧʦʜʽʣʫ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ, 

ʦʮʽʥʝʥʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟʠ, ʜʠʟʝʣʴ, ʨʦʟʜʽʣʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʨʦʙʦʯʠʡ 

ʧʨʦʮʝʩ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

 

ɺʩʪʫʧ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʠʤ ʽʟ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʦʩʥʦʚʥʘ 

ʟʘʜʘʯʘ ʷʢʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʧʦ ʧʝʨʝʚʝʟʝʥʥʶ ʚʘʥʪʘʞʽʚ ʪʘ 

ʧʘʩʘʞʠʨʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʧʘʨʢ ʪʝʧʣʦʚʦʟʽʚ ʋʢʨʟʘʣʽʟʥʠʮʽ ʛʨʘʥʠʯʥʦ ʟʥʦʰʝʥʠʡ, 

ʤʘʡʞʝ ʚʩʽ ʪʝʧʣʦʚʦʟʠ ʚʠʯʝʨʧʘʣʠ ʨʝʩʫʨʩ, ʩʪʘʥ ʜʠʟʝʣʽʚ, ʽʥʰʠʭ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ 

ʟʘʣʠʰʘʶʪʴ ʙʘʞʘʪʠ ʢʨʘʱʦʛʦ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʠʞʝʥʥʷ ʾʭ ʧʦʪʫʞʥʦʩʪʽ, ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʚʠʨʽʰʫʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: ʚʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ 

ʧʨʠʩʪʨʦʷʭ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʽ ʛʘʟʦʨʦʟʧʦʜʽʣʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʻ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʦʤʫ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ, ʟʦʢʨʝʤʘ ʨʦʙʦʪʠ ɸ.ɽ. 

ʉʽʤʩʦʥʘ, ɸ.ɿ. ʍʦʤʠʯʘ, ʅ.ɸ. ʌʫʬʨʷʥʩʴʢʦʛʦ, ɽ.ɼ. ʊʘʨʪʘʢʦʚʩʴʢʦʛʦ ʪʘ ʽʥʠhʭ 

ʧʨʦʚʽʜʥʠʭ ʚʯʝʥʠʭ. 

ʋ ʧʫʙʣʽʢʘʮʽʷʭ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʩʝʨʡʦʟʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʽ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʽʚ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʤʦʚ ʦʢʨʝʤʠʭ 

ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʦʾʟʜʽʚ. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʫ ʚʠʨʽʰʝʥʥʽ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʚʽʜʚʦʜʠʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ 

ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʨʦʙʽʛʽʚ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʨʦʮʝʩʠ ʟʥʦʩʫ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ʎʝ ʚʠʤʘʛʘʻ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 
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ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʝʨʝʭʦʜʫ ʜʦ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʘ 

ʧʦ ʡʦʛʦ ʬʘʢʪʠʯʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ, ʱʦ ʧʦʨʷʜ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʽʣʴʰ 

ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ, ʩʢʦʨʦʪʠʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪʠ [8-10]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒

ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʷʚʥʦʛʦ ʛʘʣʫʟʝʚʦʛʦ ʜʦʩʚʽʜʫ, ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ  ̔ ʦʮʽʥʢʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʝʪʘʧʥʦʛʦ ʧʝʨʝʭʦʜʫ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʤʝʨʝʞʽ ʟʘʣʽʟʥʠʮʽ ʋʢʨʟʘʣʽʟʥʠʮʽ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʣʷ ʮʴʦʛʦ ʩʣʫʞʠʪʴ: 

- ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʠʟʝʣʽʚ; 

- ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ; 

- ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʽ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʪʝʧʣʦʚʦʟʥʠʤʠ ʜʠʟʝʣʷʤʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʽʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ 

ʩʭʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʠʟʝʣʷ - ʩʪʘʮʽʦʥʘʨʥʽ ʽ ʧʝʨʝʥʦʩʥʽ ʩʠʩʪʝʤʠ. 

ʉʪʘʮʽʦʥʘʨʥʽ ʩʠʩʪʝʤʠ, ʽʩʥʫʶʯʽ ʚ ʜʘʥʠʡ ʯʘʩ, ʩʧʨʦʝʢʪʦʚʘʥʽ ʷʢ ʻʜʠʥʽ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʙʘʟʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʘʮʶʻ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʚʠʤʘʛʘʻ ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ ʚʠʧʨʦʙʫʚʘʯʽʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʯʝʚʠʜʥʫ ʧʝʨʝʚʘʛʫ - ʦʪʨʠʤʘʥʥʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʜʽʘʛʥʦʩʪʠʢʠ, ʩʠʩʪʝʤʠ ʪʘʢʦʛʦ ʢʣʘʩʫ ʤʘʶʪʴ ʨʷʜ ʭʨʦʥʽʯʥʠʭ ʥʝʜʦʣʽʢʽʚ, 

ʥʘ ʷʢʽ ʚʢʘʟʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ. ɻʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ, ʷʢʠʡ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʫʩʽʤʘ, - ʮʝ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ, ʱʦ 

ʧʦʚ'ʷʟʫʶʪʴ ʢʦʤʧ'ʶʪʝʨ ʽ ʜʘʪʯʠʢʠ. ʅʘʷʚʥʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʟʥʽʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ 

ʙʘʛʘʪʴʦʭ ʜʘʪʯʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʟ 10 ʦʜʥʘʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʮʠʣʽʥʜʨʦʚʦʛʦ ʪʠʩʢʫ 

ʜʠʟʝʣʷ ʪʠʧʫ ɼ100, ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʾ ʜʦʜʘʪʢʦʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʩʘʤʠʭ ʜʘʪʯʠʢʽʚ. ʅʽʭʪʦ ʥʝ ʜʘʻ ʛʘʨʘʥʪʽʾ ʪʦʯʥʦʾ ʽʜʝʥʪʠʯʥʦʶ ʨʦʙʦʪʠ 

ʚʩʽʭ ʜʘʪʯʠʢʽʚ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʪʷʛʥʝ ʟʥʘʯʥʽ ʧʦʭʠʙʢʠ ʚ ʩʘʤ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ. 

ʂʨʽʤ ʪʦʛʦ, ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʟʘʢʣʘʜʘʻʪʴʩʷ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʧʨʠʧʫʩʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧ'ʶʪʝʨʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʟʘ ʮʽʥʦʶ ʚ 3-4 ʨʘʟʠ ʜʦʨʦʞʯʝ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʙʫʪʦʚʠʭ, ʨʽʚʥʠʭ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʙʫʜʴ-ʷʢʦʾ ʢʦʤʧʘʥʽʾ-ʦʧʝʨʘʪʦʨʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʮʝ, ʙʝʟʩʫʤʥʽʚʥʦ, ʥʝʚʠʧʨʘʚʜʘʥʽ ʚʠʪʨʘʪʠ. ʆʜʥʠʤ ʟ ʘʨʛʫʤʝʥʪʽʚ ʥʝʜʦʩʪʘʪʥʴʦ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ɼɺɿ ʚ ʣʦʢʦʤʦʪʠʚʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʙʫʣʘ ʾʭ ʩʢʣʘʜʥʽʩʪʴ ʽ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ ʚ ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ ʚ ʜʘʥʠʡ ʯʘʩ 

ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ, ʧʦ-ʧʝʨʰʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʦ-ʜʨʫʛʝ, ʥʝʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʚʯʘʥʥʷ ʨʦʙʦʪʽ 

ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʠʤʘʛʘʻ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʇʝʨʝʥʦʩʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʚʠʛʫʥʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʥʦʫʪʙʫʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʪ ɸʎʇ. ʎʽ ʩʠʩʪʝʤʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʥʘʜʽʡʥʽʩʪʶ ʽ ʙʽʣʴʰ ʢʦʨʦʪʢʠʤʠ ʢʘʙʝʣʴʥʠʤʠ ʪʨʘʩʘʤʠ, 

ʷʢʽ ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʤʦʤʝʥʪ ʽʥʜʠʮʽʶʚʘʥʥʷ. ʆʜʥʘʢ ʥʘʷʚʥʽʩʪʴ ʜʦʨʦʛʠʭ 

ʩʧʝʮʠʬʽʯʥʠʭ ʬʦʨʤʫʚʘʯʽʚ ʩʠʛʥʘʣʽʚ ʽ ʚʣʘʩʥʝ ʩʘʤʠʭ ʥʦʫʪʙʫʢʽʚ ʷʢ ʥʝʚʽʜ'ʻʤʥʠʭ 
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ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʧʦʜʽʙʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ. ʈʘʜʠʢʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʾʭ 

ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟ ʧʦʷʚʦʶ ʩʠʩʪʝʤ ʪʘʢ ʟʚʘʥʦʛʦ ʨʦʟʜʽʣʝʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʉʄɼʜ. [1, 2, 3]. 

ʉʠʩʪʝʤʘ ʨʦʟʜʽʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʦʟʥʘʯʘʻ, ʱʦ ʟʙʽʨ ʽ ʧʦʧʝʨʝʜʥʽʡ 

ʨʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʢʨʝʤʦʤʫ ʧʨʠʩʪʨʦʾ (ʤʦʜʫʣʴ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʄʈɺ), ʘ ʧʦʚʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʘʥʘʣʽʟ, ʜʨʫʢ ʛʨʘʬʽʢʽʚ ʽ ʪʘʙʣʠʮʴ ʟʚʽʪʫ 

ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ, ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. ɿ ʩʠʩʪʝʤ 

ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʝʥʽ ʢʘʙʝʣʴʥʽ ʪʨʘʩʠ, ʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʥʘ ʙʫʜʴ-ʷʢʠʡ ʇʂ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʨʘʮʶʻ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʆʉ Windows. ɼʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʟʝʣʷ ʥʝ ʧʦʪʨʽʙʥʦ ʡʦʛʦ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ, ʦʩʢʽʣʴʢʠ ʚ ʮʠʭ 

ʩʠʩʪʝʤʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʱʦ ʧʨʦʡʰʦʚ ʪʨʠʚʘʣʝ ʪʝʩʪʫʚʘʥʥʷ, 

ʘʣʛʦʨʠʪʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ. 

ʉʠʩʪʝʤʘ ʟ ʨʦʟʜʽʣʝʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ: 

ï ʚʠʩʦʢʦʶ ʤʦʙʽʣʴʥʽʩʪʶ; 

ï ʧʨʦʩʪʦʪʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

ï ʥʝʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ; 

ï ʰʠʨʦʢʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʩʝʨʽʡ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʜʚʠʛʫʥʽʚ; 

ï ʦʙʤʝʞʝʥʠʤ ʦʙʩʷʛʦʤ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʦʤʝʥʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

ï ʧʦʚʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʽʣʴʢʠ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ 

ʢʦʤʧ'ʶʪʝʨʽ; 

ï ʢʦʨʦʪʢʦʶ ʟʚ'ʷʟʢʦʤ ʧʝʨʝʥʦʩʥʦʛʦ ʧʨʠʣʘʜʫ ʽ ʜʘʪʯʠʢʽʚ; 

ï ʘʚʪʦʥʦʤʥʠʤ ʞʠʚʣʝʥʥʷʤ ʜʦ 10 ʛʦʜʠʥ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜʘʧʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ Windows ʇʆ ʥʘ ʉD. 

ɼʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜʥʦʩʷʪʴʩʷ ʝʥʝʨʛʝʪʠʯʥʽ 

ʬʘʢʪʦʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ, ʬʘʟʠ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ ʽ ʛʘʟʦʨʦʟʧʦʜʽʣʫ, ʘ ʪʘʢ ʩʘʤʦ ʟʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʽ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ. ʊʘʢʘ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦ 

ʢʦʞʥʦʤʫ ʮʠʣʽʥʜʨʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʷ. ʉʘʤʝ 

ʧʨʠʣʘʜʠ ʨʦʟʜʽʣʝʥʦʛʦ ʟʙʦʨʫ ʽ ʧʦʜʘʣʴʰʦʾ ʥʝʟʘʣʝʞʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʠʟʝʣʷ ʽ ʥʝ 

ʜʦʧʫʩʢʘʪʠ ʨʦʟʚʠʪʦʢ ʜʝʬʝʢʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʘ 

ʪʘʢʦʞ ʜʦ ʘʚʘʨʽʡ. 

ɺ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʘʣʛʦʨʠʪʤ 

çʙʝʟʬʘʟʦʚʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾè - ʚʠʟʥʘʯʝʥʥʷ çʤʝʨʪʚʠʭè ʪʦʯʦʢ (ɺʄʊ ʽ ʅʄʊ), ʘ 

ʪʘʢʦʞ ʧʦʜʘʣʴʰʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʜʘʪʯʠʢʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʤʘʭʦʚʠʢʫ ʜʚʠʛʫʥʘ. ʇʘʨʘʤʝʪʨʠ ʨʦʙʦʯʦʛʦ 

ʧʨʦʮʝʩʫ ʢʦʥʢʨʝʪʥʦʛʦ ʮʠʣʽʥʜʨʘ ʪʝʧʣʦʚʦʟʥʦʛʦ ʜʠʟʝʣʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʨʴʦʤʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʘʭ: 

ï ʧʨʦʮʝʩ ʽ ʬʘʟʠ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ; 

ï ʧʨʦʮʝʩʠ ʽ ʬʘʟʠ ʚʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʦ ʇʅɺʊ ʪʘ ʬʦʨʩʫʥʢʘʤ; 

ï ʬʘʟʠ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʚʠʧʫʩʢʥʦʛʦ ʽ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʽʚ. 
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1 - ɺʽʙʨʦʜʘʪʯʠʢ VS-20 ʥʘ ʢʦʨʧʫʩʽ ʬʦʨʩʫʥʢʠ (ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʠʭ ʬʘʟ ʧʦʜʘʯʽ ʧʘʣʠʚʘ), 

ʽ ʥʘ ʧʨʘʚʦʤʫ ʙʦʣʪʽ ʢʨʠʰʢʠ ʮʠʣʽʥʜʨʽʚ (ʚʠʟʥʘʯʝʥʥʷ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ); 

2 - ɼʘʪʯʠʢ ʪʠʩʢʫ PS-16 ʥʘ ʽʥʜʠʢʘʪʦʨʥʦʤʫ ʢʨʘʥʽ;  3 - ʄʦʜʫʣʴ ʟʙʦʨʫ ʜʘʥʠʭ. 

 

ʈʠʩ.1 ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʉʄɼʜ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʟʝʣʷ ɼ49 

 

ʆʩʥʦʚʥʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ  ̒ʥʝʦʭʦʣʦʜʞʫʚʘʥʠʡ ʜʘʪʯʠʢ 

ʦʙ'ʻʤʥʦʛʦ ʪʠʧʫ PS-16 ʪʠʩʢʫ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ. ɼʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʠʢʘʪʦʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʮʠʣʽʥʜʨʘ  ̔ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. [4, 5]. 

ɺʽʙʨʦʜʘʪʯʠʢ VS-20 ʻ ʜʦʧʦʤʽʞʥʠʤ ʜʘʪʯʠʢʦʤ ʩʠʩʪʝʤʠ. ɸʥʘʣʽʟ 

ʚʽʙʨʦʽʤʧʫʣʴʩʽʚ ʨʽʟʥʠʭ ʚʫʟʣʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʤʝʭʘʥʽʟʤʫ ʛʘʟʦʨʦʟʧʦʜʽʣʫ 

ʜʠʟʝʣʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʽ ʛʘʟʦʨʦʟʧʦʜʽʣʫ. 

ɺʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʩʠʩʪʝʤʠ  ̒ʪʝ, ʱʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ  ̔ ʛʘʟʦʦʙʤʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥ ̫

ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚ ʧʘʣʠʚʥʫ ʩʠʩʪʝʤʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ  ̔ ʤʝʭʘʥʽʟʤ 

ʛʘʟʦʨʦʟʧʦʜʽʣʫ. 

ʋ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʘʨʘʤʝʪʨʠ, ʢʦʥʪʨʦʣʴʦʚʘʥʽ 

ʩʠʩʪʝʤʦʶ ʉʄɼʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʩʪʝʤʠ ʉʄɼʜ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʚʽʙʨʦʜʘʪʯʠʢʘ ʥʘ ʬʦʨʩʫʥʢʫ (ʜʠʟʝʣʽ ʪʠʧʫ ɼ49) ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʟʘʧʠʩʫʻʪʴʩʷ ʚʽʙʨʦʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʢʣʘʧʘʥʽʚ, ʘ ʪʘʢʦʞ 
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ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʘʟʠ ʛʘʟʦʨʦʟʧʦʜʽʣʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʟʥʷʪʪʷ 

ʧʦʢʘʟʘʥʴ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. 

 

ʊʘʙʣʠʮʷ 1 

ʇʘʨʘʤʝʪʨʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʠʟʝʣʷ 

ʇʘʨʘʤʝʪʨʠ ʆʩʥʦʚʥʽ ɼʦʜʘʪʢʦʚʽ 

ʉʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ +  
ʎʠʣʽʥʜʨʦʚʘ ʽʥʜʠʢʘʪʦʨʥʘ ʧʦʪʫʞʥʽʩʪʴ +  

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ +  
ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʩʪʠʩʥʝʥʥʷ +  

ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʟʛʦʨʷʥʥʷ +  

ʊʠʩʢ ʥʘ ʣʽʥʽʾ ʨʦʟʰʠʨʝʥʥʷ +  

ʂʫʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʠʩʢʫ 
ʟʛʦʨʷʥʥʷ 

+ 
 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ 
ʧʨʠ ʟʛʦʨʷʥʥʽ (ʞʦʨʩʪʢʽʩʪʴ ʧʨʦʮʝʩʫ) 

+ 
 

ʉʪʫʧʽʥʴ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ +  

ʊʠʩʢ ʧʦʯʘʪʢʫ ʟʛʦʨʷʥʥʷ +  

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ ʟʛʦʨʷʥʥʷ +  

ɼʽʡʩʥʠʡ ʢʫʪ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ +  
ʂʫʪ ʪʨʠʚʘʣʦʩʪʽ ʧʦʜʘʯʽ ʧʘʣʠʚʘ  + 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʬʦʨʩʫʥʢʠ  + 

ɺʠʟʥʘʯʝʥʥʷ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ 
- ʚʠʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ 
- ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ 

  

+ 
+ 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʟʤʫ 
ʛʘʟʦʨʦʟʧʦʜʽʣʫ 

 
+ 

ʊʠʩʢ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʜʽʘʛʨʘʤʠ  + 

ʂʫʪ ʽ ʯʘʩ ʟʘʪʨʠʤʢʠ ʟʘʧʘʣʝʥʥʷ ʧʘʣʠʚʘ  + 

 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʡʙʽʣʴʰ ʜʦʢʣʘʜʥʠʡ ʧʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3 ʽ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʪʝʧʣʦʚʦʟʽ, ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʥʘ ʧʫʥʢʪʽ ʨʝʦʩʪʘʪʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʥʘ ʨʝʞʠʤʽ 0ʇʂʄ - ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. [6, 7]. ɿʚʝʜʝʥʠʡ ʟʚʽʪ 

ʜʽʘʛʥʦʩʪʠʢʠ ʮʠʣʽʥʜʨʽʚ ʜʠʟʝʣʷ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ (ʨʠʩ. 2 ʘ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʠʥʥʦʾ ʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: 

Å ʎʠʣʽʥʜʨʠ ˉ 2 ʽ 5 ʤʘʣʠ ʟʘʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʟʛʦʨʷʥʥʷ Pz ʥʘ 0ʇʂʄ-ʭ.ʭ.. 

Å ʎʠʣʽʥʜʨ ˉ 4 ʤʘʚ ʟʘʥʠʞʝʥʝ ʟʥʘʯʝʥʥʷ Pz ʥʘ ʜʘʥʦʤʫ ʨʝʞʠʤʽ. 

ɺʠʢʦʥʘʥʝ ʥʘʩʪʫʧʥʝ ʨʝʛʫʣʶʚʘʥʥʷ: 

Å ɺʠʭʽʜ ʨʝʡʦʢ ʇʅɺʊ ʥʘ ʮʠʣʽʥʜʨʘʭ ˉ 2 ʽ 5 ʟʤʝʥʰʝʥʠʡ ʥʘ ʚʝʣʠʯʠʥʫ 1 ʤʤ, 

ʧʨʠ ʜʽʶʯʽʡ ʥʦʨʤʽ 34 ʤʤ. 
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Å ɺʠʭʽʜ ʨʝʡʦʢ ʇʅɺʊ ʚʽʜ ʥʦʨʤʠ ʟʙʽʣʴʰʝʥʠʡ ʥʘ ʮʠʣʽʥʜʨʽ ˉ 4 ʥʘ ʚʝʣʠʯʠʥʫ 

1ʤʤ. 

ʇʽʩʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʭʦʜʫ ʨʝʡʦʢ ʇʅɺʊ ʥʘ ʜʘʥʠʭ ʮʠʣʽʥʜʨʘʭ ʚʠʢʦʥʘʥʝ 

ʧʦʚʪʦʨʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʨʠʩ. 2 ʙ). 

 
 

ʈʠʩ.2 ɿʚʝʜʝʥʠʡ ʟʚʽʪ ʜʽʘʛʥʦʩʪʠʢʠ ʮʠʣʽʥʜʨʽʚ ʜʠʟʝʣʷ ʪʝʧʣʦʚʦʟʘ ʏʄɽ3 

 

ɿʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: 

1. ɺʝʣʠʯʠʥʘ Pz ʥʘ ʮʠʣʽʥʜʨ ̔  ̄ 2 ʩʪʘʣʘ 4,59 ʄʇʘ, ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʣʘ 5,33 ʄʇʘ. 

2. ɺʝʣʠʯʠʥʘ Pz ʥʘ ʮʠʣʽʥʜʨʽ  ̄ 5 ʩʪʘʣʘ 4,36 ʄʇʘ, ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʣʘ 4,79 ʄʇʘ. 

3. ɺʝʣʠʯʠʥʘ Pz ʥʘ ʮʠʣʽʥʜʨʽ  ̄ 4 ʩʪʘʣʘ 4,74 ʄʇʘ, ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʣʘ 3,67 ʄʇʘ. 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʦ ʚʩʽʭ ʮʠʣʽʥʜʨʘʭ ʧʽʜʜʘʚʘʚʩʷ 

ʨʝʛʫʣʶʚʘʥʥʶ ʪʦʤʫ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʢʫ. 

ʊʘʢ ʷʢ ʬʘʟʠ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʧʦ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʢʨʠʪʪʷ ʚʧʫʩʢʥʠʭ ʽ 

ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʧʘʩʧʦʨʪʥʠʤ ʜʘʥʠʤ, ʩʧʨʘʚʠʣʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʢʣʘʧʘʥʽʚ ʮʠʣʽʥʜʨʽʚ ˉ 1, 2 ʽ 6. ɼʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʧʽʟʥʶʚʘʥʥʷ 

ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʮʠʣʽʥʜʨʘ ˉ 1 ʩʪʘʥʦʚʠʣʦ 44
0 
ʧ.ʢ.ʚ. (ʧʨʠ ʥʦʨʤʽ 55

0
 

ʧ.ʢ.ʚ.), ʘ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʢʨʠʪʪʷ ʚʧʫʩʢʥʠʭ 340 ʧ.ʢ.ʚ. (ʧʨʠ ʥʦʨʤʽ 350 ʧ.ʢ.ʚ.); 

ʪʘʢʦʞ ʥʘ ʮʠʣʽʥʜʨʘʭ ˉ 2 ʽ 6 ʙʫʚ ʚʽʜʩʫʪʥʽʡ ʩʠʛʥʘʣ ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ, 

ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʾʭ ʥʝʯʽʪʢʦʾ ʨʦʙʦʪʽ. ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ 

ʟʘʟʦʨʽʚ ʟʘ ʜʘʥʠʤʠ ʢʣʘʧʘʥʽʚ ʩʧʨʘʚʠʣʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʝ ʜʘʣʦ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ (ʜʠʚ. ʨʠʩʫʥʦʢ 5.4): 
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1. ɿʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʮʠʣʽʥʜʨʘ ˉ 1 

ʩʢʣʘʣʦ 52,9
0
 ʧ.ʢ.ʚ. (ʧʨʠ ʥʦʨʤʽ 55

0
 ʧ.ʢ.ʚ.); ʢʫʪʘ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʢʨʠʪʪʷ ʚʧʫʩʢʥʠʭ 

ʢʣʘʧʘʥʽʚ - 33,9
0
 ʧ.ʢ.ʚ. (ʧʨʘʢʪʠʯʥʦ ʟʘʣʠʰʠʣʦʩʷ ʙʝʟ ʟʤʽʥʠ). 

2. ʉʠʛʥʘʣ ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʮʠʣʽʥʜʨʘ ˉ 2 ʥʝ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ; ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʧʽʟʥʶʚʘʥʥʷ ʚʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʩʢʣʘʣʦ 35,7
0
 ʧ.ʢ.ʚ .. 

3. ɿʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʮʠʣʽʥʜʨʘ ˉ 6 

ʩʢʣʘʣʦ 52,9
0
 ʧ.ʢ.ʚ., ʘ ʚʧʫʩʢʥʠʭ - 34,4

0
 ʧ.ʢ.ʚ., ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʨʝʛʫʣʶʚʘʥʴ ʪʝʧʣʦʚʦʟ ʧʨʦʡʰʦʚ ʨʝʦʩʪʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, 

ʚ ʧʨʦʮʝʩʽ ʷʢʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ (8ʇʂʄ) ʧʦʪʫʞʥʽʩʪʴ ʪʷʛʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ - 825 ʢɺʪ. ɺʠʭʣʦʧ ʜʠʟʝʣʷ ʚ ʥʦʨʤʽ, ʨʦʙʦʪʘ - 

ʩʪʽʡʢʘ. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʚʠʢʣʶʯʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʩʫʪʪʻʚʝ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʣʦʢʦʤʦʪʠʚʽʚ, 

ʟʘʚʜʷʢʠ ʩʚʦʻʯʘʩʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʢʦʥʪʨʦʣʶ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ; 

- ʟʙʽʣʴʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʠʟʝʣʷ, ʟʘ ʨʘʭʫʥʦʢ ʪʦʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʤʝʭʘʥʽʟʤʫ ʛʘʟʦʨʦʟʧʦʜʽʣʫ; 

- ʟʙʽʣʴʰʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʝʨʽʦʜʽʚ ʽ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʠʟʝʣʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʘʭʫʥʢʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʮʠʣʽʥʜʨʘʤʠ; 

- ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ ʜʠʟʝʣʽʚ (ʜʦ 20%); 

- ʧʽʜʚʠʱʝʥʥʷ ʪʷʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. 

ɺʠʩʥʦʚʢʠ. ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ  ̔

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʪʷʛʦʚʠʭ ʟʘʩʦʙʽʚ  ̔

ʧʽʜʪʨʠʤʘʥʥʷ ʾʭ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʪʨʘʪʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ  ̔ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʂʦʤʧʣʝʢʩʥʘ 

ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʽ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʯʠʩʣʘ 

ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʤʝʭʘʥʽʟʤʫ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʚ 1,5 - 2 ʨʘʟʠ, 

ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʷʤʠ ʥʘ 3 - 5%. 
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ɭ. ʐʝʨʝʤʝʪʘ, ɺ. ʇʘʣʻʻʚ, ɸ. ʗʩʢʦʚʝʮʴ 

 

ʄʆɹɯʃʔʅɸ ʊɽʍʅʆʃʆɻʗ ʊɽʍʅɯʏʅʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ 

ʄɸʅɽɺʈʆɺʀʍ ʊɽʇʃʆɺʆɿɯɺ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʉ.ɻ. ɾʘʣʢʽʥ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʧʨʦʙʣʝʤʠ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʤʦʪʦʨʝʩʫʨʩʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʢʦʨʠʩʥʦʾ 

ʨʦʙʦʪʠ ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʜʝʧʦ 

ʟʘʣʽʟʥʠʯʥʠʭ ʩʪʘʥʮʽʷʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʘ, ʩʪʘʥʮʽʷ, 

ʘʚʪʦʙʫʩ, ʤʘʡʩʪʝʨʥʷ, ʝʢʽʧʽʨʫʚʘʣʴʥʠʢ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʘ ʟʘʣʽʟʥʠʮʽ ʚ 

ʫʤʦʚʘʭ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʮʝʥʪʨʫ (ʚʽʜʜʽʣʝʥʥʷ) ʟʽ ʦʯʠʩʪʢʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ 

ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ ʦʣʠʚʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʮʝʥʪʨ (ʚʽʜʜʽʣʝʥʥʷ) ʟʽ ʨʝʛʝʥʝʨʘʮʽʾ ʜʠʟʝʣʴʥʦʾ 

ʦʣʠʚʠ. 

ɸʥʘʣʽʟ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ ʧʨʦʙʣʝʤʠ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʟʙʝʨʝʛʣʠʩʷ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʜʠʟʝʣʴʥʦʾ ʦʣʠʚʠ, ʦʜʥʘʢ ʾʾ 

ʫʪʠʣʽʟʘʮʽʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʘ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʦʣʠʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʤʘʱʝʥʥʷ ʨʝʡʦʢ ʚ ʢʨʠʚʠʭ ʜʽʣʷʥʢʘʭ 

ʢʦʣʽʾ, ʱʦ ʚʢʨʘʡ ʥʝʝʬʝʢʪʠʚʥʦ, ʯʘʩʪʠʥʫ ʦʣʠʚʠ ʩʧʘʣʶʶʪʴ ʚ ʢʦʪʝʣʴʥʷʭ ʟʘʤʽʩʪʴ 

ʤʘʟʫʪʫ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʛʽʜʨʦʩʠʩʪʝʤʘʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʪʘ ʽʥʰʝ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʽ ʨʝʤʦʥʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʪʷʟʽ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʪʝʧʣʦʚʦʟʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʪʨʘʪ ʥʘ ʧʦʪʦʯʥʽ ʨʝʤʦʥʪʠ (ʇʈ) ʪʘ ʪʝʭʥʽʯʥʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ), ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʪʘ ʫʪʨʠʤʘʥʥʷ ʨʝʤʦʥʪʥʦʾ ʙʘʟʠ ʡ 

ʟʘʡʤʘʶʪʴ 14 % ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʫʤʘʨʥʦʾ ʚʘʨʪʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʇʝʨʝʩʫʚʥʽ ʨʝʤʦʥʪʥʽ ʤʘʡʩʪʝʨʥʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ, ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠ ʨʝʤʦʥʪʽ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ 

ʪʘ ʢʦʣʽʡ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥ., ʤʘʶʪʴ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʡ 

ʟʘ ʩʚʦʾʤ ʦʩʥʘʱʝʥʥʷʤ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʊʆ-2 ʪʝʧʣʦʚʦʟʽʚ.  

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʽ ʯʘʩʫ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʧʨʦʩʪʦʾʚ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʚʽʜʤʦʚʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʨʝʤʦʥʪʥʠʤ 
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ʧʝʨʩʦʥʘʣʦʤ, ʘ ʥʝ ʪʽʣʴʢʠ ʣʦʢʦʤʦʪʠʚʥʦʶ ʙʨʠʛʘʜʦʶ (ʧʨʠ ʨʦʙʦʪʽ ʦʜʥʽʻʶ ʦʩʦʙʦʶ ï 

ʪʽʣʴʢʠ ʤʘʰʠʥʽʩʪʦʤ), ʱʦ ʚʠʢʣʶʯʘʻ ʥʝʨʝʥʪʘʙʝʣʴʥʽ ʧʝʨʝʾʟʜʠ ʪʝʧʣʦʚʦʟʽʚ, 

ʧʨʘʮʶʶʯʠʭ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʪʘʥʮʽʷʭ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʫ ʦʩʥʦʚʥʦʤʫ ʜʝʧʦ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ.  

ʎʽʣʴ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʫ 

ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʢʦʥʩʪʨʫʢʮʽʶ ʧʝʨʝʩʫʚʥʦʾ ʤʘʡʩʪʝʨʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʊʆ-2 ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʠʡ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʜʘʣʝʥʠʭ 

ʩʪʘʥʮʽʷʭ, ʷʢʘ ʥʝ ʤʘʻ ʥʝʜʦʣʽʢʽʚ ʩʝʨʽʡʥʠʭ ʧʝʨʝʩʫʚʥʠʭ ʤʘʡʩʪʝʨʝʥʴ, [2]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʥʝʚʨʦʚʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʢʦʞʥʽʡ ʩʪʘʥʮʽʾ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʻ ʜʘʥʝ ʜʝʧʦ, ʷʢ ʧʨʘʚʠʣʦ, 

ʢʦʨʝʢʪʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʝ ʤʘʥʝʚʨʦʚʠʡ ʪʝʧʣʦʚʦʟ 

ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ, ʭʦʯʘ ʯʘʩ ʡʦʛʦ ʨʦʙʦʪʠ ʤʦʞʝ ʙʫʪʠ ʥʝʟʥʘʯʥʠʤ.  

ʂʽʣʴʢʽʩʪʴ ʤʘʥʝʚʨʦʚʠʭ ʣʦʢʦʤʦʪʠʚʽʚ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʘʤʠ 

ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʢʦʞʥʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʜʽʣʷʥʮʽ, ʷʢʽ 

ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʜʘʥʥʠʤ ʜʝʧʦ, ʟʘ ʬʦʨʤʫʣʦʶ 

 

 - (tʙʨ + tʝʢ + tʪʚ)    (1) 

 

ʜʝ  - ʢʽʣʴʢʽʩʪʴ ʚʘʛʦʥʽʚ, ʷʢʘ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ ʽ-ʡ ʩʪʘʥʮʽʾ ʟʘ j-ʤ 

ʚʠʜʦʤ ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ; 

 - ʨʦʟʨʘʭʫʥʢʦʚʘ ʥʦʨʤʘ ʯʘʩʫ ʜʣʷ ʧʝʨʝʨʦʙʦʪʢʠ ʦʜʥʦʛʦ ʚʘʛʦʥʘ ʟʘ j-ʤ 

ʚʠʜʦʤ ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʽ-ʡ ʩʪʘʥʮʽʾ, ʭʚ.; 

tʙʨ - ʯʘʩ ʥʘ ʟʘʤʽʥʫ ʣʦʢʦʤʦʪʠʚʥʦʾ ʙʨʠʛʘʜʠ ʟʘ ʜʦʙʫ, ʭʚ.; 

tʝʢ - ʯʘʩ ʝʢʽʧʽʨʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʘ, ʚʽʜʥʝʩʝʥʦʛʦ ʜʦ ʜʦʙʠ, ʭʚ.; 

tʪʚ - ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ, ʭʚ.; 

ʽ - ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʮʽʡ, ʜʝ ʧʨʘʮʶʶʪʴ ʤʘʥʝʚʨʦʚʽ ʣʦʢʦʤʦʪʠʚʠ; 

ʩ - ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʩʪʘʥʮʽʾ. 

ʉʫʤʫ tʙʨ + tʝʢ + tʪʚ ʜʣʷ ʪʝʧʣʦʚʦʟʽʚ ʽ ʝʣʝʢʪʨʦʚʦʟʽʚ ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʦʶ 30ʭʚ. 

ʟʘ ʜʦʙʫ. ʅʘʡʙʽʣʴʰ ʪʦʯʥʦ ʢʽʣʴʢʽʩʪʴ ʤʘʥʝʚʨʦʚʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʛʨʘʬʽʢʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʘʥʝʚʨʦʚʦʾ ʨʦʙʦʪʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ. 

ɼʦʙʦʚʫ ʧʨʦʛʨʘʤʫ ʊʆ-2 ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ [3], ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ,  

 

     (2) 

 

ʜʝ           ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʧʘʨʢ ʪʝʧʣʦʚʦʟʽʚ; 

 ï ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʊʆ-2; 

 ï ʢʽʣʴʢʽʩʪʴ ʨʝʤʦʥʪʽʚ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʙʽʣʴʰ ʚʠʱʦʛʦ 

ʧʦʨʷʜʢʫ ʟʘ ʜʦʙʫ. 
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ʉʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʘ ʷʢ ʩʢʣʘʜʥʦʛʦ ʦʙ'ʻʢʪʘ ʤʘʻ 

ʽʥʬʦʨʤʘʮʽʡʥʝ, ʪʝʭʥʽʯʥʝ ʽ ʤʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʨʠʩʪʨʦʾʚ 

ʦʜʝʨʞʘʥʥʷ ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʨʠʣʘʜʠ, 

ʜʘʪʯʠʢʠ, ʩʠʛʥʘʣʽʟʘʪʦʨʠ ʽ ʪʘʢʝ ʽʥʰʝ). ʄʘʡʞʝ ʚʩʽ ʩʢʣʘʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʞʝ ʨʦʟʨʦʙʣʝʥʽ ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ, ʘʣʝ ʪʨʝʙʘ ʾʭ ʘʜʘʧʪʫʚʘʪʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʊʆ-2, [3]. 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʩʢʣʘʜʦʚʠʭ,  

 

ʊɺ= ʊ ¡ɺ + ʊ ±ɺ + ʊ ¡±ɺ  ,     (3) 

 

ʜʝ ʊ ¡ɺ - ʩʝʨʝʜʥʽʡ ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʽ ʧʦʰʫʢ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʽʜʤʦʚʠʣʠ; 

ʊ ±ɺ - ʩʝʨʝʜʥʽʡ ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚʠ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; 

ʊ ¡±ɺ  - ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʫʩʽ ʪʨʠ ʩʢʣʘʜʦʚʽ ʊɺ, 

ʦʩʦʙʣʠʚʦ ʊ ¡ɺ. ɺʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʊɺ ʜʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʫ ʊ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ŭ,  

 

,  ʪʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ   ,   (4) 

 

ʽ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʩʪʦʶ,  

 

 ,     (5) 

 

ʜʝ  ï ʧʦʢʘʟʥʠʢ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʩʫʚʥʦʾ ʤʘʡʩʪʝʨʥʽ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ  

ʊʆ-2 ʪʝʧʣʦʚʦʟʘʤ ʏʄɽ3 ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʘʚʪʦʙʫʩʘ ʇɸɿ-4234 ʽʟ ʜʠʟʝʣʴʥʠʤ 

ʜʚʠʛʫʥʦʤ ʧʦʪʫʞʥʽʩʪʶ 100 ʢɺʪ (136 ʢ.ʩ.), ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʩʫʚʘʥʥʷ 95 ʢʤ/ʛʦʜ ʟ 

ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ 25 ʣ/100 ʢʤ ʪʘ ʥʦʨʤʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ EURO-4, ʨʠʩ.1.  

ɸʚʪʦʙʫʩ ʧʝʨʝʦʙʣʘʜʥʘʥʦ ʥʘ ʜʚʘ ʚʽʜʩʽʢʠ. ʇʝʨʰʠʡ ʚʽʜʩʽʢ (9,10) - ʧʫʥʢʪ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; ʜʨʫʛʠʡ ʚʽʜʩʽʢ (5) - ʟʘʩʦʙʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʊʆ-2. ʋ ʜʨʫʛʦʤʫ  

ʚʽʜʩʽʢʫ (5) ʚʩʪʘʥʦʚʣʝʥʦ ʱʠʪ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʽ ʘʤʧʝʨʤʝʪʨ, ʚʦʣʴʪʤʝʪʨ, ʨʝʦʩʪʘʪ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʘʙʦ ʧʦʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʽ ʨʫʙʠʣʴʥʠʢ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ. ʋ ʚʽʜʩʽʢʫ ʜʽʘʛʥʦʩʪʠʢʠ 9 ʨʦʟʤʽʱʝʥʦ ʧʫʣʴʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 10, ʥʘ ʷʢʽʡ 

ʨʦʟʤʽʱʝʥʽ ʧʨʠʣʘʜʠ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ, ʨʝʣʝ ʧʝʨʝʭʦʜʽʚ, ʟʘʟʝʤʣʝʥʥʷ, ʙʦʢʩʫʚʘʥʥʷ ʪʘ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ 

ʙʝʟ ʟʥʷʪʪʷ ʟ ʪʝʧʣʦʚʦʟʘ. ɼʦʜʘʪʢʦʚʦ ʨʦʟʤʽʱʝʥʽ ʩʝʢʫʥʜʦʤʽʨ, ʙʘʨʦʤʝʪʨ, ʪʝʨʤʦʤʝʪʨ, 
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ʜʠʬʤʘʥʦʤʝʪʨ, ʪʘʭʦʤʝʪʨ ʛʦʜʠʥʥʦʛʦ ʪʠʧʫ. ʊʘʢʦʞ ʤʘʶʪʴʩʷ ʨʷʜ ʧʝʨʝʥʦʩʥʠʭ 

ʧʨʠʣʘʜʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ, ʧʝʨʝʚʽʨʦʢ ʪʘ ʨʝʛʫʣʶʚʘʥʴ ʪʝʨʤʦʨʝʣʝ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ ʪʘ ʦʣʠʚʠ, ʝʣʝʢʪʨʦʥʥʠʡ ʝʥʜʦʩʢʦʧ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ 

ʷʢʽʨʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʢʣʘʧʘʥʽʚ ʜʠʟʝʣʷ, [4]. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʣʘʥʮʶʛʽʚ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʥʘʙʽʨ 

ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʽʜʰʫʢʫʚʘʥʥʷ ʢʦʨʧʫʩʥʠʭ ʟʘʤʠʢʘʥʴ ʽ ʥʘʛʨʽʚʫ ʜʝʪʘʣʝʡ ʘʧʘʨʘʪʽʚ, 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʦʚʽʪʨʷ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ, ʩʪʘʥʜʘʨʪʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ, ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ 

ɸʃʉʅ ʧʝʨʝʥʦʩʥʠʤ ʰʣʝʡʬʦʤ ʪʘ ʽʥʰʝ. 

 

 

 
1 - ʪʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ; 2 - ʣʝʱʘʪʘ ʥʘʩʪʽʣʴʥʽ; 3 - ʩʪʝʣʘʞʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʘʩʪʠʣʘ;                   

4 - ʩʚʝʨʜʣʠʣʴʥʠʡ ʚʝʨʩʪʘʪ; 5 - ʚʽʜʩʽʢ ʚʠʢʦʥʘʥʥʷ ʊʆ-2; 6 - ʪʦʯʠʣʴʥʠʡ ʚʝʨʩʪʘʪ;                      7 ï 

ʚʽʜʢʠʜʥʠʡ ʩʪʽʣ; 8 - ʱʠʪ ʫʧʨʘʚʣʽʥʥʷ; 9 - ʚʽʜʩʽʢ ʜʽʘʛʥʦʩʪʠʢʠ; 10 - ʧʫʣʴʪ ʜʽʘʛʥʦʩʪʠʢʠ; 11 - 

ʨʦʟʝʪʢʘ ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ; 12 - ʢʘʙʝʣʽ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʪʝʧʣʦʚʦʟʫ; 13 - ʚʽʜʢʠʜʥʘ ʧʣʦʱʘʜʢʘ ʪʘ 

ʩʭʦʜʠʥʢʘ; 14 - ʰʘʬʘ ʜʣʷ ʦʜʷʛʫ; 15 - ʰʘʬʘ ʜʣʷ ɿɯʇ; 16 - ʻʤʥʽʩʪʴ ʟ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ; 17 - 

ʰʘʬʘ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘ ʧʨʠʣʘʜʘʤʠ; 18 - ʚʝʨʩʪʘʢ ʩʣʶʩʘʨʥʠʡ; 19 - ʘʧʪʝʯʢʘ; 20 - ʰʘʬʠ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ; 21 - ʚʠʧʨʷʤʣʷʯ;               22 - ʧʨʠʣʘʜʠ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 23 - 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

 

ʈʠʩ.1. ʇʝʨʝʩʫʚʥʘ ʤʘʡʩʪʝʨʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʊʆ-2 
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ʋ ʚʽʜʩʽʢʫ 5 ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ ʨʦʟʤʽʱʝʥʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪ, 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʊʆ-2. ʅʝʦʙʭʽʜʥʽ ʟʘʧʯʘʩʪʠʥʠ ʨʦʟʤʽʱʝʥʦ ʚ ʰʘʬʘʭ, ʧʝʨʝʜʙʘʯʝʥʦ 

ʙʘʯʦʢ 16 ʟ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʣʷ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ (ʻʤʢʽʩʪʶ 50 ʜʤ
3
). 

ʅʘ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʩʪʝʣʘʞʘʭ ʨʦʟʤʽʱʝʥʽ ʢʘʥʽʩʪʨʠ ʟ ʦʩʴʦʚʦʶ ʪʘ ʟ 

ʢʦʤʧʨʝʩʦʨʥʦʶ ʦʣʠʚʦʶ (ʻʤʢʽʩʪʶ 20 ʜʤ
3
), ʤʘʩʪʠʣʘ, ʛʘʣʴʤʽʚʥʽ ʢʦʣʦʜʢʠ. ɿʘʧʘʩʥʽ 

ʯʘʩʪʠʥʠ ʥʘʙʠʨʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʤʦʚʣʝʥʥʷ ʘʙʦ ʥʘ ʧʽʜʩʪʘʚʽ ʦʙʨʦʙʢʠ ʩʪʘʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʥʘʡʯʘʩʪʽʰʝ ʟʤʽʥʶʚʘʥʠʭ ʜʝʪʘʣʷʭ ʜʠʟʝʣʷ ʽ ʡʦʛʦ ʜʦʧʦʤʽʞʥʠʭ 

ʩʠʩʪʝʤ, ʘʚʪʦʛʘʣʴʤʽʚʥʦʛʦ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ, 

ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ, [5]. 

ɼʦ ʩʢʣʘʜʫ ʙʨʠʛʘʜʠ ʧʦ ʚʠʢʦʥʘʥʥʶ ʊʆ-2 ʚʭʦʜʠʪʴ ʯʦʪʠʨʠ ʣʶʜʠʥʠ; ʧ'ʷʪʠʡ 

ʯʣʝʥ ʙʨʠʛʘʜʠ, ʷʢʠʡ ʚʠʢʦʥʫʚʘʪʠʤʝ ʪʽ ʞ ʨʦʙʦʪʠ ï ʚʦʜʽʡ ʘʚʪʦʙʫʩʘ. ʋʩʽ ʨʦʙʽʪʥʠʯʽ 

ʙʨʠʛʘʜʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʥʠʞʯʝ ʟʘ ʯʝʪʚʝʨʪʠʡ ʩʣʶʩʘʨʥʠʡ ʨʦʟʨʷʜ ʽ ʚʝʣʠʢʠʡ 

ʜʦʩʚʽʜ ʨʦʙʦʪʠ. ʂʝʨʫʻ ʨʦʙʦʪʘʤʠ ʤʘʡʩʪʝʨ (ʙʨʠʛʘʜʠʨ), ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʻ 

ʦʧʝʨʘʪʦʨʦʤ ʥʘ ʧʫʣʴʪʽ ʫʧʨʘʚʣʽʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʮʝʥʪʨʦʤ. ʈʦʙʦʯʝ ʤʽʩʮʝ 

ʦʩʥʘʱʫʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʢʘʨʪʘʤʠ ʽ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʘʙʣʠʮʝʶ ʛʨʘʥʠʯʥʠʭ 

ʩʪʘʥʽʚ ʦʮʽʥʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʧʣʦʚʦʟʘ, ʟʘʪʚʝʨʜʞʝʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ ʧʦ 

ʙʝʟʧʝʯʥʠʤ ʧʨʠʡʦʤʘʤ ʨʦʙʦʪʠ ʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ.  

ɸʣʝ ʢʨʽʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʊʆ-2 ʪʝʧʣʦʚʦʟʘʤ ʧʦʪʨʽʙʥʝ 

ʝʢʽʧʽʨʫʚʘʥʥʷ ʧʘʣʠʚʦʤ, ʦʣʠʚʦʶ, ʤʘʩʪʠʣʘʤʠ, ʚʦʜʦʶ ʪʘ ʽʥʰʝ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʪʘʥʮʽʷʭ, ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʝʨʝʩʫʚʥʠʡ ʝʢʽʧʽʨʫʚʘʣʴʥʠʢ. 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʊʆ-2 ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʝʩʫʚʥʦʶ 

ʤʘʡʩʪʝʨʥʝʶ ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ, ʤʦʞʣʠʚʦ ʟʤʽʥʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʨʽʧʣʝʥʦʛʦ 

ʟʘʩʦʙʫ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ ʤʘʡʩʪʝʨʝʥʴ ʟ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʪʝʧʣʦʚʦʟʽʚ, ʷʢʽ ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʩʣʶʩʘʨʷʤʠ, 

ʤʘʶʪʴ ʧʦʪʨʽʙʥʝ ʜʣʷ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ, ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʊʆ-2 ʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʫ ʩʭʝʤʫ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʊʆ-

2ɼ ʪʝʧʣʦʚʦʟʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʜʝʧʦ ʩʪʘʥʮʽʷʭ, ʨʠʩ.2. 

 

 
ʘ) 

 
ʙ) 

ʘ) ʜʽʶʯʘ ʩʭʝʤʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʊʆ-2; 

ʙ) ʧʨʦʧʦʥʫʻʤʘ ʩʭʝʤʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʊʆ-2ɼ. 

ʈʠʩ.2. ʉʭʝʤʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʊʆ-2 ʪʘ ʊʆ-2ɼ 
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ʅʦʚʘ ʩʭʝʤʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʊʆ-2ɼ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʊʆ-2 ʥʘ 9-10 ʦʜʠʥʠʮʴ, ʱʦ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʜʦʨʽʚʥʶʻ 

ʚʠʪʨʘʪʘʤ ʊʆ-3 ʫ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʘ ʜʦ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ˉ 1 (ʇʈ-1; 8,5 

ʤʽʩʷʮʷ). ɼʦ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ˉ 3 (ʇʈ-3; 30 ʤʽʩʷʮʽʚ) ʢʽʣʴʢʽʩʪʴ ʊʆ-2 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ 30-35 ʦʙʩʣʫʛʦʚʫʚʘʥʴ, ʱʦ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʪʨʴʦʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʚ ʦʙʩʷʟʽ ʊʆ-3, [5]. ʎʝ ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʻ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʧʨʦʩʪʽʡ ʥʘ ʊʆ-2ɼ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 50 % ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʊʆ-2). ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʤʽʩʮʝʚʠʭ 

ʫʤʦʚ (ʢʽʣʴʢʽʩʪʴ Nʝ, ʚʽʜʩʪʘʥʽ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʽʥʰʽ). 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʫ 

ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʩʫʚʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʤʘʡʩʪʝʨʥʽ) ʊʆ-2 ʟ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ ʪʘ ʧʝʨʝʩʫʚʥʦʛʦ ʝʢʽʧʽʨʫʚʘʣʴʥʠʢʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʦʱʘʜʠʪʠ ʯʘʩ ʨʦʟʤʽʥʫ ʪʝʧʣʦʚʦʟʽʚ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʨʦʟʚʘʥʪʘʞʠʪʠ ʜʽʣʷʥʢʠ ʧʦʚʝʨʥʝʥʥʷ ʪʝʧʣʦʚʦʟʽʚ ʥʘ ʨʦʟʤʽʥ, ʧʽʜʚʠʱʠʪʠ ʝʢʦʣʦʛʽʯʥʫ 

ʙʝʟʧʝʢʫ, ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʊʆ-2 ʰʣʷʭʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʪʝʧʣʦʚʦʟʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦ ʚʠʢʦʥʘʥʥʶ 

ʊʆ-2ɼ, ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʟʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ. 

ɿʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʧʝʨʝʾʟʜʽ ʪʝʧʣʦʚʦʟʘ, ʥʘʧʨʠʢʣʘʜ, 

ʪʝʧʣʦʚʦʟʦʤ ʏʄɽ-3 ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʩʢʣʘʜʘʻ 80ʣ/100ʢʤ ʧʨʦʪʠ 25ʣ/100ʢʤ 

ʧʝʨʝʩʫʚʥʦʾ ʤʘʡʩʪʝʨʥʽ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʪʦʨʝʩʫʨʩ ʪʝʧʣʦʚʦʟʘ, [6]. 

ɿʚʽʣʴʥʝʥʠʡ ʧʽʜʤʽʥʥʠʡ ʪʝʧʣʦʚʦʟ ʪʘ ʩʪʽʡʣʦ ʥʘ ʇʊʆ, ʷʢʝ ʙʫʜʝ ʜʣʷ ʊʆ-2 

ʤʘʥʝʚʨʦʚʠʭ ʪʝʧʣʦʚʦʟʽʚ ʥʝ ʟʘʚʘʥʪʘʞʝʥʝ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʥʰʠʭ 

ʮʽʣʝʡ.  
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ʋɼʂ 629.4.016.2 

 

ʅʽʟʦʤʦʚ ʈ.ʐ. 

 

ɺʊʈɸʊʀ ʇʆʊʋɾʅʆʉʊɯ ɺ ɺʋɿʃɸʍ ɯ ɸɻʈɽɻɸʊɸʍ ʗʂ ʇʆʂɸɿʅʀʂ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ʆ.ɹ. ɹʘʙʘʥʽʥ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʘ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ (ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ) ʝʣʝʢʪʨʦʚʦʟʘ. ɼʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʷʢʽ ʧʨʦʡʰʣʠ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʊʈ-3 

ʘʙʦ ʨʝʤʦʥʪ ʘʥʘʣʦʛʽʯʥʦʛʦ ʦʙʩʷʛʫ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʣʽʤʽʪʫʶʯʠʭ ʚʫʟʣʘʭ ʽ ʘʛʨʝʛʘʪʘʭ ʝʣʝʢʪʨʦʚʦʟʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 

ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ ʜʦʟʚʦʣʠʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʨʘʭʫʥʦʢ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʨʝʤʦʥʪʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʢʦʤʦʪʠʚʘ, ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

 

ɺʩʪʫʧ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ 

ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʥʘ ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ, 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʦʚʠʭ ʥʦʨʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʙʝʟʧʝʢʠ ʨʫʭʫ 

ʧʦʾʟʜʽʚ. 

ʅʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʣʦʢʦʤʦʪʠʚʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʩʚʦʻʯʘʩʥʝ ʽ 

ʷʢʽʩʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ, ʷʢʽʩʪʴ ʷʢʠʭ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʦʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʘ ʨʝʤʦʥʪʫ ʩʪʘʻ ʧʨʠ ʦʥʦʚʣʝʥʥʽ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʧʘʨʢʫ, ʢʦʣʠ ʥʘ ʟʤʽʥʫ ʩʪʘʨʠʤ ʤʘʰʠʥʘʤ ʧʨʠʭʦʜʷʪʴ ʣʦʢʦʤʦʪʠʚʠ ʥʦʚʠʭ ʩʝʨʽʡ ʟ 

ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʝʣʝʢʪʨʠʯʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʽ ʥʦʚʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʽ ʪʷʛʦʚʦʛʦ ʧʨʠʚʦʜʫ 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ  ̔

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʘʣʽʟʥʠʮʴ, ʩʠʩʪʝʤ  ̔

ʪʝʭʥʦʣʦʛʽʡ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  ̔ʨʝʤʦʥʪʫ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘʫʢʦʚʠʤʠ 

ʢʦʣʝʢʪʠʚʘʤʠ ɺʅʀʀɾʊʫ, ʆʤɻʋʇʉʫ, ɼɯɯʊʫ, ʋʢʨɼʋɿʊʫ  ̔ʽʥʰʽ. ɼʘʥʽ ʧʦ ʚʽʜʤʦʚʘʭ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ  ̔ʥʝʧʣʘʥʦʚʠʤ ʨʝʤʦʥʪʽʚ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʝʣʝʢʪʨʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ, 

ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʽʚ, ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ (ʊɽɼ), ʜʝʪʘʣʝʡ  ̔ʚʫʟʣʽʚ ʢʦʣʽʩʥʦ-

ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ (ʂʄɹ). 
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ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ̔

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʯʝʨʝʟ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ  ̔ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  ̔ ʨʝʤʦʥʪʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʦʢʦʤʦʪʠʚʘ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʦʟʜʽʣʽʚ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠʡʥʷʪʘ ʩʠʩʪʝʤʘ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ. ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʩʣʫʞʘʪʴ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʷʛʫ ʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʚʠʢʦʥʫʚʘʥʦʾ ʥʠʤʠ ʨʦʙʦʪʠ [1] ʽ ʜʽʣʷʪʴʩʷ ʥʘ ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ. 

ɼʦ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ 

ʚʽʜʥʦʩʷʪʴ [1]: 

- ʧʨʦʙʽʛ ʣʦʢʦʤʦʪʠʚʘ ʚ ʣʦʢʦʤʦʪʠʚʦ-ʢʽʣʦʤʝʪʨʘʭ; 

- ʯʘʩ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʘ ʚ ʣʦʢʦʤʦʪʠʚʦ-ʛʦʜʠʥʘʭ; 

- ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʚ ʪʦʥʥʦ-ʢʽʣʦʤʝʪʨʘʭ ʙʨʫʪʪʦ. 

ʅʘʡʯʘʩʪʽʰʝ ʨʦʙʦʪʫ ʣʦʢʦʤʦʪʠʚʽʚ ʚʠʤʽʨʶʶʪʴ ʚ ʪʦʥʥʦ-ʢʽʣʦʤʝʪʨʘʭ. ʊʦʥʥʦ-

ʢʽʣʦʤʝʪʨ ï ʚʠʤʽʨʶʚʘʯ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʢʦʥʘʥʫ ʨʦʙʦʪʫ ʣʦʢʦʤʦʪʠʚʘʤʠ ʜʝʧʦ ʟ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ. ʇʦʢʘʟʥʠʢ ʪʦʥʥʦ-ʢʽʣʦʤʝʪʨʽʚ ʙʨʫʪʪʦ ʻ 

ʦʩʥʦʚʥʦʶ ʦʮʽʥʢʦʶ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ ʟʘ ʦʙʩʷʛʦʤ ʨʦʙʦʪʠ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ. ɿʘ 

ʡʦʛʦ ʟʥʘʯʝʥʥʷʤ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʥʦʨʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʽ 

ʝʥʝʨʛʽʾ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʷ ʚʘʛʘ ʧʦʾʟʜʘ ʙʨʫʪʪʦ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʦʢʦʤʦʪʠʚʘ, 

ʚʝʜʝʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʣʦʢʦʤʦʪʠʚʽʚ ʜʣʷ ʚʘʥʪʘʞʥʦʛʦ ʨʫʭʫ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ. 

ʆʜʥʘʢ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʦʙʨʘʟʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ ʽ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʡʦʛʦ ʨʦʙʦʪʠ 

ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʦʮʽʥʢʫ ʨʦʙʦʪʠ 

ʣʦʢʦʤʦʪʠʚʽʚ [1]. 

ʋʤʦʚʥʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʢʦʤʦʪʠʚʽʚ: 

- ʟʘ ʯʘʩʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

- ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʦʪʫʞʥʦʩʪʽ (ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ); 

- ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʂʨʽʤ ʮʴʦʛʦ ʜʦ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʽ ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ 

ʥʝʩʧʨʘʚʥʠʭ ʣʦʢʦʤʦʪʠʚʽʚ [1], ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʧʘʨʢʫ ʽ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ. ɿʘʛʘʣʴʥʠʡ 

ʚʽʜʩʦʪʦʢ ʥʝʩʧʨʘʚʥʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʬʨʦʥʪʫ ʨʝʤʦʥʪʫ 

ʣʦʢʦʤʦʪʠʚʽʚ ʜʦ ʧʘʨʢʫ ʣʦʢʦʤʦʪʠʚʽʚ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʥʠʟʠʪʠ ʚʽʜʩʦʪʦʢ ʣʦʢʦʤʦʪʠʚʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʥʝʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʷʜ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ: 
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- ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʣʦʢʦʤʦʪʠʚʽʚ; 

- ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ; 

- ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʚ ʨʝʤʦʥʪʽ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʤʦʥʪʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʣʦʢʦʤʦʪʠʚʥʠʭ ʙʨʠʛʘʜ ʽ 

ʨʝʤʦʥʪʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʑʝ ʦʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʤʦʞʝ ʩʣʫʞʠʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʣʦʢʦʤʦʪʠʚʘ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʘ ʥʘ ʚʩʽʭ ʚʠʜʘʭ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʥʝʧʣʘʥʦʚʽ ʨʝʤʦʥʪʠ, ʟʘ ʜʝʷʢʠʡ 

ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʯʘʩʫ ʟʥʘʭʦʜʞʝʥʥʷ ʣʦʢʦʤʦʪʠʚʘ ʚ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʧʘʨʢʫ ʟʘ 

ʪʦʡ ʞʝ ʧʝʨʽʦʜ [2]. 

ʗʢʽʩʥʠʡ ʨʝʤʦʥʪ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʬʘʢʪʦʨʦʤ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ [3] ʽ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʨʝʬʦʨʤʫʚʘʥʥʷʤ ʇɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʭʦʣʜʠʥʛʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʦʜʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ ʽ ʩʝʨʚʽʩʥʠʤʠ ʣʦʢʦʤʦʪʠʚʥʠʤʠ 

ʜʝʧʦ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʽʚ ʭʦʣʜʠʥʛʫ ʧʨʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦʤʫ ʨʽʚʥʽ 

ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ. 

ʗʢʽʩʪʴ ʨʝʤʦʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ (ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ) ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ. ʇʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʘ ʤʦʞʥʘ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ), ʷʢʠʡ ʻ 

ʚʝʣʠʯʠʥʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʦʩʢʦʥʘʣʽʩʪʴ ʧʨʦʮʝʩʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʙʦ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ, ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʝʥʝʨʛʽʾ, ʚʽʜʜʘʥʦʾ ʣʦʢʦʤʦʪʠʚʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʟʥʦʾ ʨʦʙʦʪʠ ʟʘ ʧʝʚʥʠʡ 

ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʟʛʦʨʷʥʥʽ ʧʘʣʠʚʘ ʘʙʦ ʟ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ (ʥʘ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʢʦʣʽʾ), ʚʠʪʨʘʯʝʥʦʾ 

ʣʦʢʦʤʦʪʠʚʦʤ ʟʘ ʪʦʡ ʞʝ ʧʝʨʽʦʜ [4]. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ 

ʧʘʣʠʚʘ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʣʦʢʦʤʦʪʠʚ ʧʨʘʮʶʚʘʚ ʚ ʟʦʥʽ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʂʂɼ [5]. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʝʣʝʢʪʨʦʚʦʟʘ ʧʨʠ ʨʦʙʦʪʽ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ ʥʘ 

ʧʦʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦʾ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʽ ʧʨʠ 

ʥʦʤʽʥʘʣʴʥʽʡ ʥʘʧʨʫʟʽ ʥʘ ʩʪʨʫʤʦʧʨʠʡʤʘʯʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ [6] 0,860 ʥʘ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʽ 0,875 ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ. 

ɿʥʠʞʝʥʥʷ ʂʂɼ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʪʷʛʦʚʠʭ 

ʜʚʠʛʫʥʘʭ, ʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʟʛʣʘʜʞʫʶʪʴ 

ʨʝʘʢʪʦʨʠ, ʟʙʫʜʥʠʢʠ ʧʨʠ ʥʝʟʘʣʝʞʥʦʤʫ ʘʙʦ ʟʤʽʰʘʥʦʤʫ ʟʙʫʜʞʝʥʥʽ; ʚʪʨʘʪ 

ʧʦʪʫʞʥʦʩʪʽ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦʧʦʤʽʞʥʠʤʠ ʤʘʰʠʥʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʣʘʥʮʶʛʽʚ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʦʛʽʨʰʝʥʥʷʤ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʧʨʠ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʽ ʥʘ ʝʣʝʢʪʨʦʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ, ʷʢʽ ʙʘʛʘʪʦ 

ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ, ʪʘʢʦʞ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʨʝʟʝʨʚʠ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ 
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ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʷʢʽʩʥʦʛʦ ʨʝʤʦʥʪʫ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʱʦ ʧʦʣʽʧʰʫʻ ʾʭ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʪʨʘʪʠ ï ʨʽʟʥʠʮʷ ʤʽʞ 

ʩʧʦʞʠʚʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʽ ʢʦʨʠʩʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʘʙʦ 

ʧʨʠʩʪʨʦʾ [7, 8], ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ - ʣʦʢʦʤʦʪʠʚʘ. 

ɹʫʚ ʦʙʨʘʥʠʡ ʽ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ (ʇɽʃʝʣ), ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ, 

ʦʜʝʨʞʫʚʘʥʠʭ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ ʽ ʬʽʢʩʫʶʪʴʩʷ ʚ ʟʚʽʪʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʧʘʩʧʦʨʪʽ ʝʣʝʢʪʨʦʚʦʟʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʚʦʟʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʪʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʡʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʩʣʷ ʨʝʤʦʥʪʫ. ɺʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʨʝʞʠʤʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦ ʫʚʘʛʠ ʥʝ ʙʝʨʫʪʴʩʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʦʢʦʤʦʪʠʚʘ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʝʣʝʢʪʨʦʚʦʟʽʚ (ʇɽʃʝʣ). ʆʙ'ʻʢʪʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʦʜʠʢʠ ʙʫʣʠ ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʘʥʪʘʞʥʽ ʽ ʧʘʩʘʞʠʨʩʴʢʽ 

ʝʣʝʢʪʨʦʚʦʟʠ ʧʦʩʪʽʡʥʦʛʦ ʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʥʘ ʤʝʨʝʞʽ 

ʟʘʣʽʟʥʠʮʴ. ʋ ʤʝʪʦʜʠʮʽ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʧʦʨʷʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʝʣʝʢʪʨʦʚʦʟʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ - ʮʝ ʘʙʩʦʣʶʪʥʘ, ʧʠʪʦʤʘ ʘʙʦ ʚʽʜʥʦʩʥʘ 

ʚʝʣʠʯʠʥʘ ʩʧʦʞʠʚʘʥʥʷ ʘʙʦ ʚʪʨʘʪ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʜʫʢʮʽʾ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [4]. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʝʣʝʢʪʨʦʚʦʟʘ, 

ʷʢʠʡ ʧʨʦʡʰʦʚ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʊʈ-3 ʘʙʦ ʘʥʘʣʦʛʽʯʥʦʛʦ ʦʙʩʷʛʫ ʽ ʛʦʪʦʚʦʛʦ ʜʣʷ 

ʧʨʝʜ'ʷʚʣʝʥʥʷ ʧʨʠʡʤʘʣʴʥʠʢʫ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʇɽʃʝʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ (100-150 ʜʣʷ ʦʜʥʽʻʾ ʩʝʢʮʽʾ) ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʤʽʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʝʤʦʥʪʫ ʝʣʝʢʪʨʦʚʦʟʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ, ʘ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ, ʫʩʢʣʘʜʥʝʥʠʡ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʚʦʜʷʪʴʩʷ, ʽʩʪʦʪʥʦ 

ʫʩʢʣʘʜʥʶʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʦʢʦʤʦʪʠʚʘ. 

ɺ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʚʦʟʘʭ ʥʘ ʪʘʢ ʟʚʘʥʽ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ (ʞʠʚʣʝʥʥʷ 

ʜʦʧʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʘ ʽʥ.) ɺʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ 

ʩʪʨʫʤʽ 15 - 20%, ʘ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ 25 - 30% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ (70 - 85%) ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʩʧʦʞʠʚʘʥʦʾ ʝʣʝʢʪʨʦʚʦʟʦʤ, ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʪʷʛʦʚʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʘʭ ʚ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ ʽ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʜʣʷ ʧʝʨʝʩʫʚʘʥʥʷ ʩʢʣʘʜʫ ʧʦʾʟʜʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʨʝʤʦʥʪʫ ʽ 

ʪʦʯʥʽʩʪʶ ʨʦʟʨʘʭʫʥʢʫ ʇɽʃʝʣ ʜʦʩʠʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʥʘʩʪʫʧʥʠʭ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 

ʝʣʝʢʪʨʦʚʦʟʽʚ: ʤʦʪʦʨʥʦ-ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ, ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ, ʢʦʣʽʩʥʠʭ ʧʘʨ, 

ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ (ʰʚʠʜʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). 

ʗʢ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʚʦʟʘ ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ, ʦʪʨʠʤʘʥʦʛʦ ʟ 
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ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʚʫʟʣʘʭ ʽ ʘʛʨʝʛʘʪʘʭ 

ʝʣʝʢʪʨʦʚʦʟʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʾʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ, ʜʦ ʢʦʥʪʨʦʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʂʂɼ, ʧʨʠʡʥʷʪʦʤʫ ʟʘ 

ʧʘʩʧʦʨʪʥʠʤʠ ʜʘʥʠʤʠ ʝʣʝʢʪʨʦʚʦʟʘ ʜʘʥʦʾ ʩʝʨʽʾ [9] 

 

ʂʈ

ɽʈ
ɽʃʇɽʃ
h

h
= ,                                               (1) 

 

ʜʝ ɖɽʈ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʂʂɼ (ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ 

ʧ̔ ʩʣʷʨʝʤʦʥʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʨʝʤʦʥʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ); 

ɖʂʈ ï ʢʦʥʪʨʦʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʂʂɼ (ʧʨʠʡʥʷʪʠʡ ʟʘ ʧʘʩʧʦʨʪʥʠʤʠ 

ʜʘʥʠʤʠ ʝʣʝʢʪʨʦʚʦʟʽʚ ʜʘʥʦʾ ʩʝʨʽʾ). 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʫ ʚ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ, ʚʫʟʣʘʭ ʽ ʘʛʨʝʛʘʪʘʭ 

ʝʣʝʢʪʨʦʚʦʟʘ ʤʦʞʫʪʴ ʟ'ʷʚʠʪʠʩʷ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, ʟʫʤʦʚʣʝʥʽ 

ʚʽʜʭʠʣʝʥʥʷʤ ʾʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʟʘʚʦʜʩʴʢʠʭ ʟʥʘʯʝʥʴ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ ʂʂɼ. 

ɼʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʨʝʤʦʥʪʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʦʧʫʩʢʽʚ ʥʘ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʨʝʛʘʪʽʚ ʽ 

ʚʫʟʣʽʚ: ʯʠʤ ʙʽʣʴʰʝ ʜʦʧʫʩʢʠ, ʪʠʤ ʟʥʘʯʥʽʰʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

ɿʥʘʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʂʂɼ ʝʣʝʢʪʨʦʚʦʟʘ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

 

ʝʣ

i

i

ʂʈɽʈ
ʈ

ʈäD
-=hh ,                                                 (2) 

 

ʜʝ DPi ï ʧʨʦʛʥʦʟʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ i-ʤʫ ʚʫʟʣʽ 

ʝʣʝʢʪʨʦʚʦʟʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʮʴʦʛʦ ʚʫʟʣʘ ʧʽʩʣʷ ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ, ʚʥʝʩʝʥʠʭ ʚ ʨʝʤʦʥʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ; 

Pʝʣ ï ʧʦʪʫʞʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ ʥʘ ʚʘʣʘʭ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ 

ʝʣʝʢʪʨʦʚʦʟʘ ʨʦʟʛʣʷʥʫʪʦʾ ʩʝʨʽʾ. 

ɼʣʷ ʜʘʥʦʾ ʩʝʨʽʾ ʝʣʝʢʪʨʦʚʦʟʘ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʫʤʘʨʥʽ ʧʨʦʛʥʦʟʦʚʘʥʽ 

ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, ʢʦʣʠ ʚʩʽ ʜʦʧʫʩʢʠ ʥʘ ʨʝʤʦʥʪ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ  ̔

ʘʛʨʝʛʘʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʥʦʨʤʘʪʠʚʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʦʪʨʠʤʘʥʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʚʪʨʘʪʠ ʚ ʢʦʞʥʦʤʫ ʚʫʟʣʽ ʘʙʦ ʘʛʨʝʛʘʪʽ ʤʘʢʩʠʤʘʣʴʥʽ 

 

äD=D
i

ʪʘʭ

iʪʘʭ ʈʈ .                                              (3) 

 

ʇʨʠ ʪʘʢʦʤʫ ʨʽʚʥʽ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʂʂɼ ɖʝʨ  ̔ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʇɽʃʝʣ ʤʘʪʠʤʫʪʴ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ: 

 

ʝʣ

ʪʘʭ
ʂʈɽʈ

ʈ

ʈD
-=hhmin ,                                          (4) 
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ʂʈ

ɽʈ
ʝʣʇɽʃ

h

hmin
min = .                                       (5) 

 

ɼʣʷ ʢʦʞʥʦʾ ʩʝʨʽʾ ʝʣʝʢʪʨʦʚʦʟʽʚ ʟʥʘʯʝʥʥʷ min

ʝʣʇɽʃ  ʤʘʪʠʤʝ ʩʚʦʻ ʟʥʘʯʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʝ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʦʪʨʠʤʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʇɽʃ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ min

ʝʣʇɽʃ  ʜʣʷ ʜʘʥʦʾ ʩʝʨʽʾ 

ʝʣʝʢʪʨʦʚʦʟʽʚ. ʂʦʣʠ ʝʣʇɽʃ ʤʝʥʰʝ, ʥʽʞ, ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʚʘʞʘʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʧʦ ʚʫʟʣʘʭ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ 

ʧʨʦʛʥʦʟʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʣʇɽʃ ʧʨʦʛʥʦʟʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʪʝʭʥʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʝʣʝʢʪʨʦʚʦʟʘ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʩʪʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʚʠʱʝ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʫʟʣʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʚʠʭʦʜʽ 

ʝʣʝʢʪʨʦʚʦʟʘ ʟ ʨʝʤʦʥʪʫ  ̒ ʨʘʜʽʘʣʴʥʽ ʟʘʟʦʨʠ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʘʭ, 

ʟʘʛʘʣʴʥʽ ʙʽʯʥʽ ʟʘʟʦʨʠ ʚ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ, ʰʚʠʜʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʽʩʥʦ-

ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ  ̔ʜʽʘʤʝʪʨʠ ʙʘʥʜʘʞʽʚ ʢʦʣʽʩ, ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʧʘʩʧʦʨʪʽ ʝʣʝʢʪʨʦʚʦʟʘ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. 

ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

 

( ) ( ) 16265,4
2

+D-D=DD ʄʆʇ

j

ʄʆʇ

j

ʄʆʇ

jʄʆʇiʈ ,                         (6) 

 

ʜʝ ʄʆʇ

JD  ï ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ ʚ j-ʤʫ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʦʤʫ ʧʽʜʰʠʧʥʠʢʫ. 

ɺʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ 

ʨʝʛʨʝʩʽʡʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ [10]. 

ɼʣʷ ʝʣʝʢʪʨʦʚʦʟʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʮʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

( ) 65,125,0 +D=DD ɿʇ

j

ɿʇ

jɿʇiʈ ,                                 (7) 

 

ʜʝ ʟʧ

jD  ï ʙʽʯʥʠʡ ʟʘʟʦʨ ʚ j-ʤʫ ʟʫʙʯʘʩʪʦʤʫ ʟʘʯʝʧʣʝʥʥʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʩʪʫ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʄʆʇ  ̔ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʤʦʥʪʫ, 

ʟʥʘʭʦʜʠʤʦ ʨʽʟʥʠʮʶ ʤʽʞ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤʠ ʚʪʨʘʪʘʤʠ ʧʦʪʫʞʥʦʩʪʽ  ̔

ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʬʘʢʪʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

 

miniiʬiʜ ʈʈʈ -=D ,                                    (8) 
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ʜʝ ʤʽʥʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʫ ʚʫʟʣʽ Pʽmin ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

(6) ʽ (7) ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʥʷʭ ȹj ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

ʇʨʠʨʽʩʪ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʜʽʘʤʝʪʨʽʚ ʙʘʥʜʘʞʽʚ ʢʦʣʽʩ 

 

iʪʘʭʂʇi NNʈ -=D ,                                    (9) 

 

ʜʝ Nmax ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʥʘ ʦʜʥʫ ʢʦʣʽʩʥʫ ʧʘʨʫ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʜʽʘʤʝʪʨʦʤ ʢʦʣʝʩʘ (ʥʦʚʝ), ʢɺʪ; 

Ni ï ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʥʘ i-ʫ ʢʦʣʽʩʥʫ ʧʘʨʫ ʟʽ ʟʤʝʥʰʝʥʠʤ 

ʜʽʘʤʝʪʨʦʤ ʢʦʣʽʩ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʥʦʩʦʤ ʘʙʦ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʙʘʥʜʘʞʽʚ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʢɺʪ. 

ʇʨʠ ʮʴʦʤʫ 

 

60

2 ʧʄ
N i

i

p
= ,                                       (10) 

 

ʜʝ n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʦʙ/ʭʚ; 

Mi ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʢʦʣʝʩʽ, ʢʅĀʤ. 

 

kii FRʄ = ,                                         (11) 

 

ʜʝ F ï ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʥʘ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʢʅ; 

Rʢ ̔ï ʫʩʝʨʝʜʥʝʥʠʡ ʨʘʜʽʫʩ ʙʘʥʜʘʞʘ i-ʦ ʾʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʤ. 

ʇʨʦʛʥʦʟʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʰʚʠʜʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʄɹ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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5,0 i

ʩʝʢʦʩ

ʝʣ
i

ʭ

ʂʂ

ʈ
ʈ Ö

Ö
=D ,                                    (12) 

 

ʜʝ ʈʝʣ ï ʧʦʪʫʞʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ ʥʘ ʚʘʣʘʭ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ 

ʝʣʝʢʪʨʦʚʦʟʘ, ʢɺʪ; 

ʂʦʩ ï ʢʽʣʴʢʽʩʪʴ ʦʩʝʡ ʜʣʷ ʩʝʢʮʽʾ ʝʣʝʢʪʨʦʚʦʟʘ; 

ʂʩʝʢ ï ʢʽʣʴʢʽʩʪʴ ʩʝʢʮʽʾ ʝʣʝʢʪʨʦʚʦʟʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʘʩʧʦʨʪʘ ʣʦʢʦʤʦʪʠʚʘ ʚ ʩʝʨʚʽʩʥʠʭ 

ʣʦʢʦʤʦʪʠʚʥʠʭ ʜʝʧʦ (ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʫ ʇɽʃʝʣ ʜʣʷ 

ʝʣʝʢʪʨʦʚʦʟʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʫʪʦʯʥʝʥʘ ʤʝʪʦʜʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʇɽʃʝʣ ʧʨʘʮʝʟʜʘʪʥʘ ʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʛʨʘʬʽʢ ʢʦʥʪʨʦʣʶ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʨʝʤʦʥʪʫ ʽ ʨʦʙʦʪʦʶ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʽ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ 

ʜʽʘʧʘʟʦʥʫ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɽʃʝʣ ʷʢ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ 

ʜʦʟʚʦʣʠʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʨʘʭʫʥʦʢ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ ʨʝʤʦʥʪʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʠʞʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʦʧʪʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʽʤʽʪʫʶʯʠʭ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʥʘʢʦʧʠʯʝʥʥʽ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ 

ʇɽʃʝʣ ʟ ʬʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʧʝʨʝʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ 

ʫʩʫʥʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʨʝʤʦʥʪʫ ʦʢʨʝʤʠʭ ʣʽʤʽʪʫʶʪʴ ʚʫʟʣʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʾʭ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ɻʨʝʙʮʦʚ ʈ. ʖ., ʑʝʨʙʘʢʦʚ ɭ.ɯ., ʇʦʣʦʩʝʥʢʦ ɼ.ɼ. 

 

ɸʅɸʃɯɿ ʊɸ ɺʀɹɯʈ ʅɸʇʈʗʄʂʋ ʇɯɼɺʀʑɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ 

ʇʅɽɺʄɸʊʀʏʅʆɰ ʉʀʉʊɽʄʀ ʊɽʇʃʆɺʆɿɯɺ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɸ. ʃ. ʉʫʤʮʦʚ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʜʽʡʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʇʘʨʝʪʦ ʟ 

ʧʦʩʣʽʜʫʶʯʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʚʫʟʣʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʫʚʘʛʠ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʨʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʽʚ ʣʦʢʦʤʦʪʠʚʽʚ ʧʦ ʩʢʣʘʜʦʚʠʭ 

ʚʫʟʣʘʭ ʪʘ ʤʽʩʷʮʷʭ ʨʦʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʇʘʨʝʪʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ 

ʦʩʥʦʚʥʽ ʚʫʟʣʠ ʪʘ ʧʦʨʠ ʨʦʢʫ ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʾʭʥʴʦʛʦ 

ʩʪʘʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʟʠ, ʧʥʝʚʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʤʝʪʦʜ ʇʘʨʝʪʦ, 

ʥʘʜʽʡʥʽʩʪʴ, ʢʦʤʧʨʝʩʦʨʠ ʣʦʢʦʤʦʪʠʚʽʚ. 

 

ɺʩʪʫʧ. ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. 

ɿʦʢʨʝʤʘ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʘ ʥʴʦʛʦ ʧʨʠʧʘʜʘʻ 82 % ʚʘʥʪʘʞʥʠʭ ʽ ʤʘʡʞʝ 50 % 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʫʩʽʤʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ɿʘ 

ʦʙʩʷʛʘʤʠ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʫʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷ ʟʘʡʤʘʻ ʯʝʪʚʝʨʪʝ ʤʽʩʮʝ ʥʘ 

ɭʚʨʘʟʽʡʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ, ʧʦʩʪʫʧʘʶʯʠʩʴ ʣʠʰʝ ʟʘʣʽʟʥʠʮʷʤ ʂʠʪʘʶ, ʈʦʩʽʾ ʪʘ 

ɯʥʜʽʾ [1].  

ɿʥʘʯʥʠʡ ʦʙôʻʤ ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʥʦʛʦ ʨʫʭʫ ʧʨʠʧʘʜʘʻ ʥʘ ʪʝʧʣʦʚʦʟʠ ʩʝʨʽʾ 

2ʊɽ116. ɺʦʥʠ ʻ ʦʩʥʦʚʥʠʤʠ ʚ ʧʝʨʝʚʝʟʝʥʥ̫ ʭ ʥʘ ɼʦʥʝʮʴʢʽʡ, ʇʽʚʜʝʥʥʽʡ, ʆʜʝʩʴʢʽʡ 

ʪʘ ʇʨʠʜʥʽʧʨʦʚʩʴʢʽʡ ʟʘʣʽʟʥʠʮʷʭ. ɹ̔ ʣʴʰʽʩʪʴ ʟ ʣʦʢʦʤʦʪʠʚʽʚ ʮʽʻʾ ʩʝʨʽʾ ʚʠʧʫʱʝʥʽ ʚ 

80-ʪʽ ʨʦʢʠ ʍʍ-ʛʦ ʩʪʦʣʽʪʪʷ ʪʘ ʚʠʯʝʨʧʘʣʠ ʨʝʩʫʨʩ ʧʨʠʟʥʘʯʝʥʠʡ ʟʘʚʦʜʦʤ 

ʚʠʨʦʙʥʠʢʦʤ ʽ ʧʦʪʨʝʙʫʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʙʦ ʟʘʤʽʥʠ ʥʘ ʥʦʚʽ ʣʦʢʦʤʦʪʠʚʠ. ʅʘʞʘʣʴ 

ʥʝʜʦʩʪʘʪʥʽ ʪʝʤʧʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʥʝ ʜʘʶʪʴ ʟʤʦʛʫ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʛʣʦʙʘʣʴʥʝ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ. ʊʦʤʫ ʩʚʦʻʯʘʩʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʰʣʷʭʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʪʝʧʣʦʚʦʟʽʚ. ʆʩʥʦʚʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜʯʘʩ ʘʥʘʣʽʟʫ ʻ ʚʠʙʽʨ ʚʫʟʣʽʚ ʷʢʠʤ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ 

ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʣʦʢʦʤʦʪʠʚʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. 
ɺʠʟʥʘʯʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʧʨʘʮʴ [2 - 8]. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ [3 - 6]. ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʚ ʥʠʭ 

ʧʨʠʜʽʣʷʶʪʴ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʶ ʯʠʩʣʦʚʠʭ ʦʮʽʥʦʢ ʥʘʜʽʡʥʦʩʪʽ. ɺ ʨʦʙʦʪʘʭ [7, 8] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʮʥ̔ʢʠ ʥʘʜʡ̔ʥʦʩʪ ̔ʚʫʟʣʚ̔ ʥʘ ʙʘʟ ̔ʧʨʠʥʮʠʧʫ ʇʘʨʝʪʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʠ ʚʠʙʦʨʽ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. 
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ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ 

ʥʘʜʽʡʥʦʩʪʽ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʙʽʨ ʤʝʪʦʜʫ ʾʾ ʧʽʜʚʠʱʝʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʤʦʚʠ ʚʫʟʣʽʚ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʟʽʚ; 

- ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʇʘʨʝʪʦ ʚʠʟʥʘʯʠʪʠ ʚʫʟʣʠ ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ 

ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ; 

- ʦʙʨʘʪʠ ʥʘʧʨʷʤʦʢ ʪʘ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʥʝʚʤʘʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ.  
ʇʽʜʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʝʜʜʠʧʣʦʤʥʦʾ ʧʨʘʢʪʠʢʠ ʙʫʣʠ ʟʽʙʨʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʜʘʥʽ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʢʦʤʧʨʝʩʦʨʽʚ ʪʝʧʣʦʚʦʟʽʚ (ʪʘʙʣʠʮʷ 

1 ʪʘ 2). 

 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʧʦʰʢʦʜʞʝʥʴ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʫʩʪʘʪʢʫʚʘʥʥʷʤ 

 ̄ ɺʫʟʦʣ 
ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ 

ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ 

ɺʽʜʩʦʪʦʢ 

ʚʽʜʤʦʚ 

ɺʽʜʩʦʪʦʢ 

ʚʽʜʤʦʚ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ 

1 ʂʦʤʧʨʝʩʦʨ 26 26 40 40 

2 ʂʽʥʮʝʚʽ ʢʨʘʥʠ 20 46 31 71 

3 
ɿ'ʻʜʥʫʚʘʣʴʥʽ 

ʨʫʢʘʚʘ 
10 56 15 86 

4 ʊʨʫʙʦʧʨʦʚʦʜʠ 5 61 8 94 

5 
ɯʥʰʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ 
4 65 6 100 

6 ɺʩʴʦʛʦ 65   100   

 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʧʦʰʢʦʜʞʝʥʴ ʢʦʤʧʨʝʩʦʨʘ ʟʘ ʚʫʟʣʘʤʠ 

 ̄ ɺʫʟʦʣ 
ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ 

ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ 

ɺʽʜʩʦʪʦʢ 

ʚʽʜʤʦʚ 

ɺʽʜʩʦʪʦʢ ʚʽʜʤʦʚ 

ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ 

1 ʉʘʣʴʥʠʢ 10 10 37 38 

2 ʇʽʜʰʠʧʥʠʢ 9 19 35 73 

3 ʂʽʣʴʮʷ 2 21 8 81 

4 ʇʦʨʰʝʥʴ 2 23 8 88 

5 ʂʣʘʧʘʥ 1 24 4 92 

6 ɻʽʣʴʟʘ 1 25 4 96 

7 
ʂʣʘʧʘʥʘ 

ʢʦʨʦʙʢʘ 
1 26 4 100 

8 ɺʩʴʦʛʦ 26 
 

100 
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ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʚʠʙʦʨʫ ʟ ʥʠʭ ʪʠʭ ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ ʧʨʠ ʚʠʙʦʨʽ ʥʘʧʨʷʤʢʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʧʨʠʥʮʠʧʦʤ ʇʘʨʝʪʦ.  

ʇʨʠʥʮʠʧ ʇʘʨ®ʪʦ ʘʙʦ ɿʘʢʦʥ ʇʘʨʝʪʦ - ʝʤʧʽʨʠʯʥʝ ʧʨʘʚʠʣʦ, ʷʢʝ ʩʪʚʝʨʜʞʫʻ, 

ʱʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʷʚʠʱ 80 ʚʽʜʩʦʪʢʽʚ ʥʘʩʣʽʜʢʽʚ ʩʧʨʠʯʠʥʝʥʽ 20 ʚʽʜʩʦʪʢʘʤʠ ʧʨʠʯʠʥ. 

ʎʷ ʽʜʝʷ ʟʥʘʡʰʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ. ʅʘʧʨʠʢʣʘʜ, 20% ʟʣʦʯʠʥʮʽʚ 

ʩʢʦʶʶʪʴ 80 % ʟʣʦʯʠʥʽʚ, 20 % ʚʦʜʽʾʚ ʩʪʚʦʨʶʶʪʴ 80 % ʘʚʘʨʽʡ, 20% ʧʦʢʫʧʮʽʚ 

ʜʘʶʪʴ 80 % ʧʨʠʙʫʪʢʽʚ. ʇʨʠʥʮʠʧ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ɼʞʦʟʝʬʦʤ ʄʦʟʝʩʦʤ ʖʨʘʥʦʤ, ʘ 

ʥʘʟʚʘʥʠʡ ʽʤ'ʷʤ ʽʪʘʣʽʡʩʴʢʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ɺʽʣʴʬʨʝʜʦ ʇʘʨʝʪʦ, ʷʢʠʡ ʩʧʦʩʪʝʨʽʛ, ʱʦ 

80 % ʚʣʘʩʥʦʩʪʽ ʚ ɯʪʘʣʽʾ ʥʘʣʝʞʠʪʴ 20 % ʾʾ ʥʘʩʝʣʝʥʥʷ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʝʡ 

ʧʨʠʥʮʠʧ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʫʟʣʽʚ ʪʘ 

ʘʛʨʝʛʘʪʽʚ ʣʦʢʦʤʦʪʠʚʽʚ [7, 8] 

ʆʩʥʦʚʥʠʡ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʦʥʫ ʇʘʨʝʪʦ: 

- ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʘʢʪʦʨʠ (ʧʨʠʯʠʥʠ), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʥʘʦʯʥʦʤʫ ʚʠʛʣʷʜʽ; 

- ʨʘʥʞʫʚʘʥʥʷ ʧʨʠʯʠʥ ʪʘ ʨʦʟʧʦʜʽʣ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʧʦʜʘʣʴʰʠʭ ʜʽʷʭ; 

- ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʽʡ; 

- ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʭʦʜʽʚ. 

ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ - ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʠʥʮʠʧʫ ʇʘʨʝʪʦ, ʢʫʤʫʣʷʪʠʚʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʝʬʝʢʪʽʚ ʚʫʟʣʽʚ ʝʣʝʢʪʨʦʤʦʪʦʨʽʚ, ʽʥʩʪʨʫʤʝʥʪ ʘʥʘʣʽʟʫ, ʱʦ 

ʧʦʢʘʟʫʻ ʚ ʧʦʨʷʜʢʫ ʟʤʝʥʰʝʥʥʷ çʚʢʣʘʜè ʦʢʨʝʤʦʛʦ ʬʘʢʪʦʨʘ. ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʘ ʚʽʜʦʙʨʘʞʘʪʠ ʧʝʨʰʦʯʝʨʛʦʚʽ ʧʨʦʙʣʝʤʠ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ 

ʟʫʩʠʣʣʷ ʟ ʤʝʪʦʶ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ; ʚʩʪʘʥʦʚʽʪʴ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʟ ʷʢʠʭ 

ʪʨʝʙʘ ʧʦʯʘʪʠ ʜʽʷʪʠ. ɿ ʾʾ ʜʦʧʦʤʦʛʦʶ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʥʽ ʤʦʤʝʥʪʠ ʡ 

ʧʦʩʪʘʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʚ'ʷʟʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʘʛʨʘʤʘ ï 

ʮʝ ʽʥʩʪʨʫʤʝʥʪ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʷʚʣʷʶʪʴʩʷ ʩʘʤʝ ʪʽ ʧʨʠʯʠʥʠ, ʟ ʫʩʫʥʝʥʥʷ 

ʷʢʠʭ ʽ ʧʦʪʨʽʙʥʦ ʧʦʯʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʚʠʥʠʢʘʶʯʠʭ ʧʨʦʙʣʝʤ. 

ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʩʪʦʚʧʮʽʚ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʷʢʠʭ ʡʜʝ 

ʧʦ ʩʧʘʜʥʽʡ ʣʽʥʽʾ ʣʽʚʦʨʫʯ ʧʨʘʚʦʨʫʯ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʠʯʠʥʠ, ʥʘ ʷʢʽ 

ʡ ʚʘʨʪʦ ʦʙʝʨʪʘʪʠ ʫʚʘʛʘ, ʧʝʨʝʙʫʚʘʶʪʴ ʣʽʚʦʨʫʯ. 

ɿʽʙʨʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʪʘʙʣʠʮ ɹ1 ʪʘ 2, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʬʫ ʜʣʷ ʢʽʣʴʢʦʩʪʽ 

ʪʘ ʥʘʢʦʧʠʯʝʥʦʾ ʩʫʤʠ ʜʝʬʝʢʪʽʚ, ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʫʤʘʨʥʦʛʦ 

ʚʽʜʩʦʪʢʘ ʚʠʢʦʨʠʩʪʘʻʤʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤ ʇʘʨʝʪʦ ʥʘ ʦʩʽ ʘʙʩʮʠʩʠ ʧʦʟʥʘʯʘʶʪʴ ʥʘʟʚʫ ʜʝʬʝʢʪʽʚ, 

ʥʘ ʣʽʚʽʡ ʦʩʽ ʦʨʜʠʥʘʪ - ʢʽʣʴʢʽʩʪʴ ʜʝʬʝʢʪʽʚ, ʘ ʥʘ ʧʨʘʚʽʡ ï ʥʘʢʦʧʠʯʝʥʠʡ ʚʽʜʩʦʪʦʢ. 

ɹʫʜʫʻʤʦ ʜʽʘʛʨʘʤʫ, ʜʝ ʢʦʞʥʦʤʫ ʜʝʬʝʢʪʫ ʚʽʜʧʦʚʽʜʘʻ ʩʚʽʡ ʩʪʦʚʧʯʠʢ ʛʽʩʪʦʛʨʘʤʠ, 

ʚʝʨʪʠʢʘʣʴʥʘ ʩʪʦʨʦʥʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʜʝʬʝʢʪʽʚ. ɼʝʬʝʢʪʠ ʨʦʟʪʘʰʦʚʫʻʤʦ 

ʚ ʧʦʨʷʜʢʫ ʟʤʝʥʰʝʥʥʷ. ʗʢʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʽʘʛʨʘʤ ʤʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ ʨʷʜ 

ʩʪʦʚʧʯʠʢʽʚ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʚʠʩʦʪʫ, ʮʝ ʦʟʥʘʯʘʻ ʾʭ ʦʜʥʘʢʦʚʽ ʚʥʝʩʦʢ ʚ ʫʪʚʦʨʝʥʥʷ 

ʜʝʬʝʢʪʽʚ. ɼʘʣʽ ʙʫʜʫʻʤʦ ʢʨʠʚʫ ʥʘʢʦʧʠʯʝʥʥʦʛʦ ʚʽʜʩʦʪʢʘ. ɼʘʥʘ ʢʨʠʚʘ ʥʦʩʠʪʴ ʥʘʟʚʫ 

ʢʨʠʚʦʾ ʇʘʨʝʪʦ, ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʢʦʧʠʯʝʥʝ ʚʧʣʠʚ ʚʩʽʭ 

ʧʨʠʯʠʥ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ. 

ɼʘʣʽ ʥʘ ʨʽʚʥʽ 80% ʧʨʦʚʦʜʷʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ ʜʦ ʧʝʨʝʪʠʥʫ ʟ 

ʢʫʤʫʣʷʪʠʚʥʦʶ ʢʨʠʚʦʶ ʽ ʟ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʦʧʫʩʢʘʻʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʜʚʽ ʦʙʣʘʩʪʽ ʜʝʬʝʢʪʽʚ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʣʽʚʦʤʫ ʚʽʜ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʻ ʟʥʘʯʠʤʠʤʠ, ʘ ʩʧʨʘʚʘ ʥʝʟʥʘʯʥʽ 

(ʨʠʩ. 1). 

 

 

 

ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ ʜʣʷ ʚʽʜʤʦʚ ʚʫʟʣʽʚ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

 

ɸʥʘʣʽʟʫʶʯʠ ʧʦʙʫʜʦʚʘʥʽ ʜʽʘʛʨʘʤʠ ʦʩʥʦʚʥʫ ʫʚʘʛʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʽ ʟʘʭʦʜʽʚ 

ʟ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʢʦʤʧʨʝʩʦʨʫ, ʢʽʥʮʝʚʠʤ ʢʨʘʥʘʤ ʪʘ 

ʟôʻʜʥʫʚʘʣʴʥʠʤ ʨʫʢʘʚʘʤ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʤʧʨʝʩʦʨʘ. 

ɿʛʨʫʧʦʚʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2, ʘ ʧʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ ʥʘ 

ʨʠʩ. 2. 
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ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ ʜʣʷ ʚʽʜʤʦʚ ʚʫʟʣʽʚ ʢʦʤʧʨʝʩʦʨʘ 

 

ɿ ʧʦʙʫʜʦʚʘʥʦʾ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ ʥʘʦʯʥʦ ʚʠʜʥʦ, ʱʦ ʚ ʦʙʣʘʩʪʽ ʨʠʟʠʢʫ 

ʚʠʥʠʢʣʠ ʪʘʢʽ ʜʝʬʝʢʪʠ ʷʢ ʚʽʜʤʦʚʘ ʩʘʣʴʥʠʢʘ, ʧʽʜʰʠʧʥʠʢʘ, ʨʝʛʫʣʷʪʦʨʘ ʪʘ 

ʧʦʨhʥʝʚʠʭ ʢʽʣʝʮʴ. ʉʫʤʘʨʥʦ ʥʘ ʥʠʭ ʧʨʠʧʘʜʘʻ 83% ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʽʚ. ʊʘʢʝ 

ʧʦʣʦʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʧʨʠʯʠʥʘʤʠ, ʚʠʷʚʣʷʪʠ ʷʢʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʷʢʦʩʪʽ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʨʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʧʦ ʤʽʩʷʮʷʤ ʨʦʢʫ. ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ 

ʢʦʤʧʨʝʩʦʨʘ nʂ ʪʘ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ nʇʉ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3 ʪʘ 

ʥʘ ʜʽʘʛʨʘʤʘʭ ʨʠʩ. 3 ʽ 4. 

 

ʊʘʙʣʠʮʷ 3 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʤʦʚ ʚʽʜ ʩʝʟʦʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 
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ʃ
ʠ
ʩ
ʪ
ʦ
ʧ
ʘ
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ɻ
ʨ
ʫ
ʜ
ʝ
ʥ
ʴ

 

nʂ, 

ʣʦʢ 
2 3 0 1 1 2 1 5 4 5 1 1 

iʢĚ % 7,7 11,5 0 3,8 3,8 7,7 3,8 19,3 15,5 19,3 3,8 3,8 

nʇʉ, 

ʣʦʢ 
2 2 2 3 5 2 2 5 4 5 4 3 

iʢĚ % 6,2 7,7 3,1 6,2 9,2 6,2 4,6 15,3 12,3 15,3 7,7 6,2 

 

 
 

ʈʠʩ.3. ʈʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʽʚ ʧʦ ʤʽʩʷʮʷʭ 
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ʈʠʩ.4 ʈʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦ ʤʽʩʷʮʷʭ 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʝʦʙʭʽʜʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʩʪʘʥʫ ʢʦʤʧʨʝʩʦʨʽʚ ʷʢʽ ʙʠ ʜʦʟʚʦʣʠʣʠ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʟʘʨʦʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʚ ʨʦʙʦʪʽ.  

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʘ ʻ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʻ ʢʽʣʴʮʝ ʧʽʜʰʠʧʥʠʢʘ ʥʝʨʫʭʦʤʦ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʪʦʤʫ ʤʘʻ 

ʥʠʞʯʫ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʽʞ ʚʥʫʪʨʽʰʥʻ ʢʽʣʴʮʝ. ʎʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʘʟʦʨʫ ʚ ʧʽʜʰʠʧʥʠʢʫ. ʂʦʣʠ ʽʩʥʫʻ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ 

ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʢʽʣʴʮʷʤʠ ʧʽʜʰʠʧʥʠʢʘ, 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʚʽʣʴʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʟʘʟʦʨʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʪʝʧʣʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʰʠʧʥʠʢʘ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʟʘʚʞʜʠ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʨʽʟʥʠʮʶ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʥʘʧʨʷʤʦʢ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʧʽʜʰʠʧʥʠʢʦʚʦʤʫ ʚʫʟʣʽ. ʄʥʦʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ ʧʽʜʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʊʆ-2 ʣʦʢʦʤʦʪʠʚʽʚ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʜʠʩʢʨʝʪʥʦ ʤʦʥʽʪʦʨʠʪʠ ʩʪʘʥ ʧʽʜʰʠʧʥʠʢʘ. ɼʦʜʘʪʢʦʚʦ, ʚ ʦʩʽʥʥʽʡ 

ʧʝʨʽʦʜ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʚʽʙʨʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʘ. ʊʘʢʠʡ 

ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʽʥʮʝʚʠʭ ʢʨʘʥʽʚ ʪʘ ʽʥʰʦʾ ʟʘʧʦʨʥʦʾ ʘʨʤʘʪʫʨʠ 

ʣʦʢʦʤʦʪʠʚʘ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʦʢʨʽʤ 

ʰʪʘʪʥʦʾ ʩʠʩʪʝʤʠ ʦʩʫʰʢʠ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʝʣʝʤʝʥʪ ï 

ʮʠʢʣʦʥʥʠʡ ʩʝʧʘʨʘʪʦʨ. ɿʘʚʜʷʢʠ ʮʠʢʣʦʥʥʠʤ ʩʝʧʘʨʘʪʦʨʘʤ ʟʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʽʜʜʘʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 99% ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʽ ʨʽʜʢʦʛʦ ʢʦʥʜʝʥʩʘʪʫ. ʎʝ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʠ ʧʦʜʘʣʴʰʦʛʦ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ [9]. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
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1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʣʦʢʦʤʦʪʠʚʽʚ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʇʘʨʝʪʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʢʦʤʧʨʝʩʦʨʘ, ʟôʻʜʥʫʚʘʣʴʥʠʭ 

ʨʫʢʘʚʽʚ ʪʘ ʢʽʥʮʝʚʠʭ ʢʨʘʥʽʚ. 

3. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʽʚ ʚʠʷʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʘʣʴʥʠʢʽʚ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ. 

4. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʽʚ ʪʝʧʣʦʚʦʟʽʚ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʽ, ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʩʘʣʴʥʠʢʘ 

ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ 

ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʮʠʭ ʚʫʟʣʽʚ. 

5. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʭʦʜʠ ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʤʧʨʝʩʦʨʘ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʧʘʨʘʪʦʨʘ ʧʦʚʽʪʨʷ ʜʦʟʚʦʣʷʪʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 
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ɿɸʍʆɼʀ ʇʆ ɿɹɯʃʔʐɽʅʅʖ ʅɸɼɯʁʅʆʉʊɯ ʊʗɻʆɺʀʍ 

ɽʃɽʂʊʈʆɼɺʀɻʋʅɯɺ ɺ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʋʢʨɼʋɿʊ ɸ. ʃ. ʉʫʤʮʦʚ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʪʷʛʦʚʠʭ 

ʜʚʠʛʫʥʽʚ ʪʝʧʣʦʚʦʟʽʚ. ɺʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʾʭ ʚʽʜʤʦʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʪʦʚʫ ʩʠʩʪʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʦʨʪʦʚʫ ʩʠʩʪʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ ʙʣʦʢʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʦʩʥʦʚʥʠʭ 

ʚʫʟʣʽʚ ʪʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʪʘ ʧʦʪʨʝʙ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:ʪʷʛʦʚʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʥʘʜʽʡʥʽʩʪʴ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʙʦʨʪʦʚʽ ʩʠʩʪʝʤʠ, ʪʝʧʣʦʚʦʟʠ. 

 

ɺʩʪʫʧ. ʊʷʛʦʚʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ (ʊɽɼ) ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʝʧʣʦʚʦʟʘ ʚʦʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʚʦʨʶʶʪʴ ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ, 

ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʷʛʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ɺʦʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʟʥʘʯʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʦʚʽʪʨʷ (ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʟʘʧʠʣʝʥʦʩʪʽ ʪʘ 

ʚʦʣʦʛʦʩʪʽ), ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ 

ʧʨʠʯʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʯʘʩʥʠʭ ʚʽʜʤʦʚ.  

ʋʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʫ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʷʛʦʚʠʭ ʧʨʠʚʦʜʽʚ: 

ʧʦʪʫʞʥʦʩʪʽ, ʪʷʛʦʚʦʛʦ ʤʦʤʝʥʪʫ ʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. ʊʦʤʫ ʨʦʙʦʪʘ ʪʷʛʦʚʦʾ 

ʧʝʨʝʜʘʯʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʧʦʩʪʽʡʥʽʩʪʶ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʚ ʯʘʩʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʦ ʩʢʘʟʘʥʦʛʦ ʩʣʽʜ 

ʜʦʜʘʪʠ, ʱʦ ʪʷʛʦʚʘ ʧʝʨʝʜʘʯʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʚʽʜʤʦʚʥʫ ʨʦʙʦʪʫ 

ʪʷʛʦʚʦʛʦ ʧʨʠʚʦʜʘ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ (ʚʽʜ ʥʫʣʷ ʚ ʤʦʤʝʥʪ 

ʨʫʰʘʥʥʷ ï ʜʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ), ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʟʤʽʥʠ ʥʘʧʨʷʤʫ ʨʫʭʫ ʽ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ï ʪʷʛʘ ʽ ʝʣʝʢʪʨʠʯʥʝ ʛʘʣʴʤʫʚʘʥʥʷ [1]. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʘʤ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʪʷʛʦʚʦʛʦ ʧʨʠʚʦʜʫ ʣʦʢʦʤʦʪʠʚʽʚ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʪʘ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʮʴ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʧʨʘʮʽ [1-6]. ɹʽʣʴʰʽʩʪʴ 

ʣʦʢʦʤʦʪʠʚʽʚ ʟʘʣʽʟʥʠʮʴ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʪʷʛʦʚʠʡ ʧʨʠʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʦʤʫ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʚʠʙʽʨ ʩʘʤʝ ʟʘʭʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʜʚʠʛʫʥʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʽʩʥʫʶʯʦʤʫ ʧʘʨʢʫ ʣʦʢʦʤʦʪʠʚʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 
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ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʨʽʥʥʷ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ ʪʘ ʩʢʣʘʜʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʡʦʛʦ 

ʦʥʦʚʣʝʥʥʷ [7]. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʩʚʦʻʯʘʩʥʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʙʽʨ 

ʟʘʭʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʚʠʙʨʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʠʩʪʨʦʾ ʜʣʷ ʙʦʨʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ 

ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ; 

- ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʊɽɼ ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

ʨʝʤʦʥʪ ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʽʟʦʣʷʮʽʾ ʘʙʦ ʥʠʟʴʢʦʛʦ ʾʾ ʦʧʦʨʫ, ʧʦʨʫʰʝʥʥʷ 

ʨʝʞʠʤʽʚ ʢʦʤʫʪʘʮʽʾ (ʚʠʥʠʢʥʝʥʥʷ ʢʨʫʛʦʚʦʛʦ ʚʦʛʥʶ ʘʙʦ ʽʩʢʨʽʥʥʷ ʧʦ ʢʦʣʝʢʪʦʨʫ), 

ʧʦʰʢʦʜʞʝʥʥʷ ʷʢʽʨʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ (ʈʠʩ.1). ʊʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʪʨʝʙʘ 

ʧʨʠʜʽʣʠʪʠ ʩʚʦʻʯʘʩʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

 

 
 

ʈʠʩ.1. ʈʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʧʦ ʧʨʠʯʠʥʘʭ 

 

ɺʠʷʚʣʝʥʽ ʚʽʜʤʦʚʠ ʽʟʦʣʷʮʽʾ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ ʪʘʢ ʽ 

ʜʣʷ ʾʾ ʨʝʤʦʥʪʫ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʊɽɼ ʻ ʟʥʠʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ 

ʽʟʦʣʷʮʽʾ ʡʦʛʦ ʦʙʤʦʪʦʢ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʛʨʽʚʫ ʽ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʙʦʨʪʦʚʠʡ ʨʝʻʩʪʨʘʮʽʾ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʊɽɼ. 

ɯʩʥʫʶʪʴ ʧʨʠʩʪʨʦʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ ʪʷʛʦʚʦʾ ʦʜʠʥʠʮʽ [8]. 

ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.  
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1 - ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ; 2 - ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʥʘʧʨʫʛʠ; 3 - 

ʜʘʪʯʠʢ ʩʪʨʫʤʫ; 4 - ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ; 5-ʙʣʦʢ ʦʙʯʠʩʣʝʥʥʷ 

ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ; 6 - ʽʥʜʠʢʘʪʦʨ ʧʦʪʦʯʥʦʛʦ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ; 7 -ʤʦʜʫʣʴ ʧʘʤ'ʷʪʽ; 8 - 

ʙʣʦʢ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 9 - ʽʥʜʠʢʘʪʦʨ; 10 - ʚʽʙʨʘʪʦʨ 

ʧʝʨʽʦʜʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ; 11 - ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ. 

 

ʈʠʩ. 2. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

ʇʨʠʩʪʨʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʪʘʥʫ (ʦʧʦʨʫ) ʽ ʚʦʣʦʛʦʩʪʽ ʽʟʦʣʷʮʽʾ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʧʦ ʨʝʻʩʪʨʘʮʽʾ ʟʥʘʯʝʥʴ 

ʩʪʨʫʤʫ ʚʠʪʦʢʫ. ɹʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʽ ʚʦʣʦʛʦʩʪʽ ʽʟʦʣʷʮʽʾ 

ʦʙʤʦʪʦʢ ʊɽɼ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʦʙʦʶ ʽʟʦʣʷʮʽʾ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʊɽɼ [8]. 

ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʜ̔ ʠhʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʠʭ 

ʙʣʦʢʽʚ ʥʝʦʙʭ̔ʜʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʦʩʴʦʚʦʛʦ ʤʘʩʣʘ ʚ ʟʤʘʟʫʶʯʠ 

ʧʨʠʩʪʨʦʷʭ, ʪʝʤʧʝʨʘʪʫʨʠ ʚʢʣʘʜʠʰʽʚ ʤʦʪʦʨʥʦ-ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʙʫʢʩ, ʘ 

ʪʘʢʦʞ ʚʽʙʨʘʮʽʾ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʘʩʣʘ, ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʣʘʚʢʦʚʠʭ, ʪʝʧʣʦʚʠʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʘʙʦ 

ʻʤʥʽʩʥʠʭ ʜʘʪʯʠʢʽʚ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʤʘʩʣʘ ʚ ʟʤʘʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ 

ʄʆʇ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʧʣʦʚʽ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʘʙʦ ʻʤʥʽʩʥʽ ʜʘʪʯʠʢʠ, ʪʘʢ 

ʷʢ ʧʨʠ ʥʝʛʘʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ -40 ...-55 Á ʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʩʪʠʛʘʥʥʷ 

ʦʩʴʦʚʦʛʦ ʤʘʩʣʘ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʧʣʘʚʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘ ʯʝʨʝʟ ʟʘʚʠʩʘʥʥʷ ʧʦʧʣʘʚʢʘ ʚ ʚ'ʷʟʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [8]. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʢʣʘʜʠʰʽʚ ʘʙʦ ʤʘʩʪʠʣʘ ʄʆʇ ʤʦʞʣʠʚʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʪʫʚʘʥʥʷ ʚ ʥʠʭ ʪʝʨʤʦʜʘʪʯʠʢʦʚ, ʧʨʠ ʮʴʦʤʫ 

ʽʥʪʝʨʚʘʣ ʨʝʻʩʪʨʦʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʘʪʯʠʢʽʚ ʧʦʚʠʥʝʥ ʚʭʦʜʠʪʠ ʚ ʨʦʙʦʯʠʡ 

ʽʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚʢʣʘʜʠʰʽʚ ʄʆʇ - 0-70 Á ʉ. 
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ɺʽʜʧʦʚʽʜʘʣʴʥʠʤ ʚʫʟʣʦʤ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʻ ʙʫʢʩʦʚʠʭ ʚʫʟʦʣ. ʆʩʥʦʚʥʽ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʜʤʽʨʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʨʝʻʩʪʨʘʮʽʷ ʷʢʦʾ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʾʭ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʈʦʙʦʯʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 25-30 Á ʉ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ 80 Á ʉ. ʊʦʤʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʘʪʯʠʢʠ ʟ ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ ʜʦ 100 - 

120Á ʉ, ʤʘʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʟʘʧʠʣʝʥʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʥʷ, ʚʧʣʠʚʫ ʚʦʣʦʛʦʩʪʽ ʽ 

ʟʥʘʢʦʟʤʽʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʧʣʠʚʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʥʘʚʝʜʝʥ ̔ ʚʠʤʦʛʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʦ̔ʥʘʣʴʥʫ 

ʩʭʝʤʫ ʧʨʠʩʪʨʦʶ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʦʛʦ ʙʣʦʢʫ ʪʝʧʣʦʚʦʟʽʚ ʊɽʄ7, 

ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʫʢʩʦʚʠʭ 

ʚʫʟʣʽʚ ʪʘ ʤʦʪʦʨʥʦ ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʟʘ ʨʘʭʫʥʦʢ 

ʜʦʜʘʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʪʦʨʥʦ ʷʢʽʨʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. 

 

 
 

ʄ ï ʤʦʥʽʪʦʨ; ʄʂ ï ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʙʣʦʢ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; ɿɼ ï 

ʙʣʦʢ ʟʦʚʥʽʰʥʽʭ ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ; ɼʊɹ11 ï ɼʊɹ42 ï ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ; ɼʊ11 ï ɼʊ42 ï ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʪʦʨʥʦ ʦʩʴʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ; ɼʈ11 ï ɼʈ42 ï ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʤʘʩʪʠʣʘ 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʦʛʦ ʙʣʦʢʫ 

 

ɼʘʥʽ ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʟ ʜʘʪʯʠʢʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʛʦʣʦʚʥʦʛʦ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ ʜʝ ʦʙʨʦʙʣʶʶʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʤʦʥʽʪʦʨʫ 

ʩʪʘʥʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʽʭ ʚʘʞʣʠʚʠʭ ʚʫʟʣʽʚ ʢʦʣʽʩʥʦ-ʤʦʪʦʨʥʦʛʦ ʙʣʦʢʫ 

ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʷʛʦʚʦʛʦ ʜʚʠʛʫʥʘ.  








































































































































































