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ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ, ʷʢ ̔ ʨʽʟʥʷʪʴʩʷ ʨʝʦʣʦʛʽʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʥʘʢʣʘʜʘʻ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʤʦʞʣʠʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʣʷ ʽʥʞʝʥʝʨʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʨʦʟʫʤʽʪʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʫ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʟʥʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʘʧʘʨʘʪʽʚ, ʘʣʝ ʡ ʚʤʽʪʠ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʮʝʩ, 

ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʚʘʪʠ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʥʘʡʢʨʘʱʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ ʤʘʰʠʥʠ. 

ɼʠʩʮʠʧʣʽʥʘ "ʈʦʟʨʘʭʫʥʦʢ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʧʝʨʝʨʦʙʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ", ʭʦʯʘ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʨʷʜʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʽ 

ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʩʪʚʦʨʶʚʘʪʠ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʥʮʠʧʫ ʜʽʾ ʤʘʰʠʥ. ʎʝ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʽ ʚʠʤʘʛʘʻ ʚʽʜ ʽʥʞʝʥʝʨʘ ʥʝ 

ʪʽʣʴʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʧʝʚʥʠʭ ʪʚʦʨʯʠʭ ʥʘʭʠʣʽʚ ʽ 

ʟʜʽʙʥʦʩʪʝʡ, ʧʨʠʨʦʜʥʦʾ ʢʤʽʪʣʠʚʦʩʪʽ ʽ ʥʘʧʦʣʝʛʣʠʚʦʩʪʽ, ʱʦ ʚ ʮʽʣʦʤʫ ʚʠʟʥʘʯʘʻ ʽ 

ʬʦʨʤʫʻ ʪʘʣʘʥʪ ʬʘʭʽʚʮʷ ʽ ʡʦʛʦ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʘʮʽʾ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʽʥʞʝʥʝʨʘ ʟʥʘʥʴ ʟʘʛʘʣʴʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʧʝʮʠʬʽʢʠ ʧʦʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʮʝʩʽʚ ʚ ʦʢʨʝʤʠʭ ʚʠʜʘʭ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ. ɺ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ 

ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʢʦʣʠ ʨʽʟʥʽ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ, ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʫ ʤʝʪʫ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ï ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʪʘ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ, ʥʘʜʽʡʥʠʭ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʘʰʠʥ ʽ 

ʘʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʤʠ ̔ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

ï ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ; 

 ï ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʪʝʦʨʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥ ʽ ʦʩʥʦʚ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ;  

ï ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ 

ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʜʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥ, ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʥʘʯʥʘ ʧʠʪʦʤʘ ʚʘʛʘ ʥʘ ʭʘʨʯʦʚʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʬʽʟʠʯʥʦ 

ʟʥʦʰʝʥʦʛʦ ʽ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʢʦʨʽʥʥʦʛʦ 

ʦʥʦʚʣʝʥʥʷ, ʟʫʤʦʚʣʶ ̒ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʨʦʛʨʝʩʠʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ ̔ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥ ̔

ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʪʨʠʤʘʥʥ ̔ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʫʤʦʚʘʤʠ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʩʠʨʦʚʠʥʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʻ:  

ï ʚʩʝʙʽʯʥʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ ʥʘ ʦʜʠʥʠʮʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʧʦʪʫʞʥʦʩʪʽ); 

 ï ʧʽʜʚʠʱʝʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʞʘʭ ʦʜʠʥʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʤʘʰʠʥ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʾʭ ʛʘʙʘʨʠʪʽʚ;  

ï ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʠʪʦʤʦʾ ʤʝʪʘʣʦʻʤʥʦʩʪʽ;  

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ. 

ʈʝʘʣʽʟʘʮʽ ʁ ʮʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʪ.ʧ. 
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ʈʆɿɼɯʃ 1. ɿɸɻɸʃʔʅɯ ʇʈʀʅʎʀʇʀ ʂʆʅʉʊʈʋʖɺɸʅʅʗ 

ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ 

 

1.1. ʆʉʅʆɺʀ ʄɽʊʆɼʆʃʆɻɯɰ ʇʈʆɽʂʊʋɺɸʅʅʗ ʄɸʐʀʅ 

 

1.1.1. ʇʦʥʷʪʪʷ ʽ ʦʟʥʘʢʠ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ, ʾʭ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ. 

ʇʦʪʦʢʦʚʽ ʣʽʥʽʾ 

 

ʄʘʰʠʥʘ ï ʧʨʠʩʪʨʽʡ, ʩʪʚʦʨʝʥʠʡ ʣʶʜʠʥʦʶ ʷʢʠʡ ʚʠʢʦʥʫʻ ʤʝʭʘʥʽʯʥʽ ʨʫʭʠ 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʧʦʚʥʦʾ ʟʘʤʽʥʠ ʯʠ 

ʧʦʣʝʛʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʽ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ ʣʶʜʠʥʠ, ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

[1]. 

ʆʟʥʘʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʰʠʥʫ: 

ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʤʝʭʘʥʽʯʥʫ ʨʦʙʦʪʫ ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 

ʨʦʙʦʪʠ ʚ ʽʥʰʠʡ ʚʠʜ ʝʥʝʨʛʽʾ; 

ï ʚʠʟʥʘʯʝʥʽʩʪʴ ʨʫʭʫ ʚʩʽʭ ʾʾ ʯʘʩʪʠʥ ʧʨʠ ʟʘʜʘʥʦʤʫ ʨʫʩʽ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʘʰʠʥ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ 

ʥʘ ʢʣʘʩʠ: ʝʥʝʨʛʝʪʠʯʥʽ, ʪʨʘʥʩʧʦʨʪʫʶʯʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ. ɻʦʣʦʚʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ, ʱʦ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʫ ʜʘʥʽʡ ʜʠʩʮʠʧʣʽʥʽ ʙʫʜʫʪʴ ʪʨʘʥʩʧʦʨʪʫʶʯʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʰʠʥʠ. 

ʊʨʘʥʩʧʦʨʪʫʶʯʽ ʤʘʰʠʥʠ. ʇʝʨʝʪʚʦʨʶʶʪʴ ʝʥʝʨʛʽʶ ʜʚʠʛʫʥʘ ʚ ʝʥʝʨʛʽʶ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ. ɼʦ ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ ʤʘʰʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʥʚʝʻʨʠ, ʝʣʝʚʘʪʦʨʠ, 

ʧʽʜʽʡʤʘʣʴʥʽ ʢʨʘʥʠ, ʧʽʜʡʦʤʥʠʢʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʘʰʠʥʠ. ʇʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʝʜʤʝʪʫ 

(ʧʨʦʜʫʢʪʫ), ʰʣʷʭʦʤ ʟʤʽʥʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ, ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʪʘʥʫ. ɼʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʘʧʘʨʘʪʠ, ʘʚʪʦʤʘʪʠ ʽ ʧʨʦʤʠʩʣʦʚʽ 

ʨʦʙʦʪʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʘʰʠʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʨʠʚʦʜʥʦʛʦ, ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʽ 

ʚʠʢʦʥʘʚʯʦʛʦ ʤʝʭʘʥʽʟʤʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʫ ʤʘʰʠʥʽ ʻ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʩʪʫʧʽʥʴ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʽ ʩʬʝʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʠ. 

ʂʨʽʤ ʤʘʰʠʥ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʘʧʘʨʘʪʠ, ʫ ʷʢʠʭ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʪʝʧʣʦʚʽ, ʝʣʝʢʪʨʠʯʥʽ, ʬʽʟʠʢʦïʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ ʚʧʣʠʚʠ, 

ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʬʽʟʠʯʥʠʭ ʯʠ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʜʫʢʪʫ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʘʧʘʨʘʪʘ ʻ ʥʘʷʚʥʽʩʪʴ 

ʨʝʘʢʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʘʙʦ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ [1]. 
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ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʚôʷʟʢʽʚ ʪʝʭʥʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ, 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ, ʪʝʧʣʦï ʽ ʤʘʩʦʦʙʤʽʥʥʽ, ʜʠʬʫʟʽʡʥʽ, ʭʽʤʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ. 

ʊʝʭʥʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʘʧʘʨʘʪʘʭ, ʥʘʟʠʚʘʶʪʴʩʷ ʘʧʘʨʘʪʥʠʤʠ, ʘ 

ʪʝʭʥʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʨʦʙʦʪʽ ʟʽ ʟʤʽʥʝʥʥʷʤ ʬʦʨʤʠ, 

ʧʦʣʦʞʝʥʥʷ, ʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʦʙʨʦʙʣʶʶʪʴʩʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥ ï ʤʝʭʘʥʽʯʥʠʤʠ.  

ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʡ ʨʦʟʧʦʜʽʣ ʻ ʫʤʦʚʥʠʤ, ʪʦʤʫ ʱʦ ʚ 

ʜʝʷʢʠʭ ʧʨʠʣʘʜʘʭ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʥʘʛʨʽʚʘʥʥʷʤ, 

ʦʭʦʣʦʜʞʝʥʥʷʤ, ʤʘʩʦʦʙʤʽʥʦʤ ʽ ʥʘʚʽʪʴ ʭʽʤʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʧʨʦʮʝʩ ʧʝʨʝʚʘʞʘʻ.  

ʗʢ ʧʨʘʚʠʣʦ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʠʚʠʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʧʨʠʚʦʜʘ (ʪʨʘʥʩʤʽʩʽʾ), ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ, ʢʝʨʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ, ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʽʥ. 

ɾʠʚʠʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʘʙʦ ʧʝʨʽʦʜʠʯʥʦʾ 

ʧʦʜʘʯʽ ʦʙôʻʢʪʽʚ (ʩʠʨʦʚʠʥʠ) ʫ ʤʘʰʠʥʫ. ʏʘʩʪʦ ʪʘʢʘ ʧʦʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʽʜʤʽʨʶʚʘʥʥʷ ʟʘʜʘʥʠʭ ʧʦʨʮʽʡ ʧʨʦʜʫʢʪʫ (ʜʦʟʫʚʘʥʥʷʤ ʟʘ ʦʙôʻʤʦʤ ʘʙʦ ʨʽʜʰʝ ʧʦ 

ʤʘʩʽ). 

ʋ ʩʢʣʘʜ ʧʨʠʚʦʜʘ ʚʭʦʜʠʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʜʫʢʪʦʨ, ʧʝʨʝʜʘʯʽ 

ʛʥʫʯʢʦʛʦ ʟʚôʷʟʢʫ, ʟʫʙʯʘʩʪʽ ʪʘ ʣʘʥʮʶʛʦʚʽ ʧʝʨʝʜʘʯʽ. ɿʘʢʽʥʯʫʻʪʴʩʷ ʧʨʠʚʦʜ 

ʨʦʙʦʯʠʤʠ ʘʙʦ ʨʦʟʧʦʜʽʣʴʯʦïʢʝʨʫʶʯʠʤʠ ʚʘʣʘʤʠ. ʅʘ ʨʦʙʦʯʦʤʫ ʚʘʣʫ ʟʘʢʨʽʧʣʶʶʪʴ 

ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʥʘ ʨʦʟʧʦʜʽʣʴʯʦïʢʝʨʫʶʯʦʤʫ ï ʚʝʜʫʯʽ ʣʘʥʢʠ ʚʠʢʦʥʘʚʯʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. ʈʦʟʧʦʜʽʣʴʯʦïʢʝʨʫʶʯʠʡ ʚʘʣ ʤʦʞʝ ʩʣʫʞʠʪʠ ʦʜʥʦʯʘʩʥʦ ʽ ʧʨʦʤʽʞʥʠʤ, ʽ 

ʨʦʙʦʯʠʤ ʚʘʣʦʤ. ʄʝʭʘʥʽʟʤʠ ʧʨʠʚʦʜʘ ʽ ʧʨʠʚʦʜʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʪʨʘʥʩʤʽʩʽʡʥʽ) 

ʩʣʫʞʘʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʨʫʭʫ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʚʝʜʫʯʠʭ ʣʘʥʦʢ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥʠ. 

ɺʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʩʣʫʞʘʪʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʫʭʫ (ʽʥʦʜʽ ʝʥʝʨʛʽʾ) 

ʚʝʜʫʯʦʾ ʣʘʥʢʠ ʽ ʧʝʨʝʜʘʯʽ ʡʦʛʦ ʚ ʧʝʨʝʪʚʦʨʝʥʦʤʫ ʚʠʜʽ ʚʝʜʝʥʽʡ ʣʘʥʮʽ (ʨʦʙʦʯʦʤʫ 

ʦʨʛʘʥʫ). ɺʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʝʭʘʥʽʟʤʠ ʮʠʢʣʽʯʥʦʾ 

ʜʽʾ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʽ ʤʘʰʠʥ ʙʫʚʘʶʪʴ ʦʩʥʦʚʥʠʤʠ (ʦʙʨʦʙʥʠʤʠ) ʽ ʜʦʧʦʤʽʞʥʠʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʱʦ ʚʪʨʠʤʫʶʪʴ ʦʙôʻʢʪ). ɺʦʥʠ ʪʘʢʦʞ ʙʫʚʘʶʪʴ ʨʽʟʥʠʤʠ ʜʣʷ ʤʘʰʠʥ 

ʧʝʨʽʦʜʠʯʥʦʾ ʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ ʽ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ. ʈʫʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʝʚʥʠʤʠ ʟʘʢʦʥʘʤʠ ʽ ʫ 

ʧʝʚʥʠʡ ʟʘʜʘʥʠʡ ʯʘʩ. 
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ʄʝʭʘʥʽʟʤʠ ʨʝʛʫʣʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ, ʢʝʨʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ, ʙʣʦʢʫʚʘʥʥʷ ʪʘ 

ʽʥʰʽ ʟʚʠʯʘʡʥʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʢʦʥʘʚʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʮʠʢʣʽʯʥʦʾ ʜʽʾ ʟ 

ʜʦʧʦʤʽʞʥʠʤ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ. ɺʝʜʫʯʽ ʣʘʥʢʠ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʟʘʢʨʽʧʣʶʚʘʪʠʩʷ ʥʘ ʨʦʟʧʦʜʽʣʴʯʦïʢʝʨʫʶʯʠʭ ʚʘʣʘʭ ʤʘʰʠʥʠ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ 

ʤʘʰʠʥ, ʘʧʘʨʘʪʽʚ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʰʠʥʠ ʯʠ ʘʧʘʨʘʪʘ ʪʝʭʥʽʯʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ ʽ ʧʨʦʛʨʝʩʠʚʥʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʧʘʨʢʫ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʨʝʤʽ 

ʤʘʰʠʥʠ ʪʘ ʘʧʘʨʘʪʠ ʧʦʻʜʥʫʶʪʴ ʚ ʘʛʨʝʛʘʪʠ ʪʘ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ. ʉʫʢʫʧʥʽʩʪʴ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʤʘʰʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʪʦʢʦʚʦʶ ʣʽʥʽʻʶ. 

ʇʦ ʚʠʜʫ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʰʠʥʘʤʠ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ 

ʪʠʧʠ:
 

ʣʽʥʽʾ ʟ ʞʦʨʩʪʢʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʤʘʰʠʥʘʤʠ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʝʨʝʜʘʯʝʶ 

ʦʙôʻʢʪʘ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʚʽʜ ʦʜʥʽʻʾ ʤʘʰʠʥʠ ʜʦ ʽʥʰʦʾ ʋ ʪʘʢʠʭ ʣʽʥʽʷʭ ʫʩʽ 

ʤʘʰʠʥʠ ï ʚʽʜ ʧʝʨʰʦʾ ʜʦ ʦʩʪʘʥʥʴʦʾ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʚ ʨʠʪʤʽ, ʦʜʥʘʢʦʚʦʤʫ ʘʙʦ 

ʢʨʘʪʥʦʤʫ ʨʠʪʤʫ ʦʩʥʦʚʥʦʾ ʤʘʰʠʥʠ ʣʽʥʽʾ; 

ʣʽʥʽʾ ʟ ʛʥʫʯʢʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʤʘʰʠʥʘʤʠ. ʈʦʙʦʪʘ ʢʦʞʥʦʾ ʤʘʰʠʥʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ ʨʠʪʤʫ ʣʽʥʽʾ. ʄʽʞ ʢʦʞʥʠʤʠ ʜʚʦʤʘ ʤʘʰʠʥʘʤʠ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʠʡʤʘʯïʥʘʛʨʦʤʘʜʞʫʚʘʯ ʟ ʧʝʨʝʚʘʥʪʘʞʫʚʘʯʝʤ; 

ʣʽʥʽʾ ʟ ʥʘʧʽʚʛʥʫʯʢʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʤʘʰʠʥʘʤʠ. ɿʚʠʯʘʡʥʦ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʨʫʧʠ ʤʘʰʠʥ ʽʟ ʞʦʨʩʪʢʠʤʠ ʟʚôʷʟʢʘʤʠ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ, ʜʽʣʷʥʢʠ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʛʥʫʯʢʠʤʠ ʟʚôʷʟʢʘʤʠ ʫ ʚʠʜʽ ʧʨʠʡʤʘʯʽʚ 

ʥʘʛʨʦʤʘʜʞʫʚʘʯʽʚ ʟ ʢʦʥʚʝʻʨʘʤʠ ʧʝʨʝʚʘʥʪʘʞʫʚʘʯʘʤʠ. 

ʇʦ ʩʪʫʧʝʥʶ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʚʠʜʠ: ʥʝʤʝʭʘʥʽʟʦʚʘʥʽ, 

ʥʘʧʽʚʤʝʭʘʥʽʟʦʚʘʥʽ, ʤʝʭʘʥʽʟʦʚʘʥʽ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʽ ʘʚʪʦʤʘʪʠʯʥʽ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʧʦʪʦʢʫ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʧʦʪʦʢʦʚʠʤʠ, 

ʙʘʛʘʪʦʧʦʪʦʢʦʚʠʤʠ ʽ ʟʤʽʰʘʥʠʤʠ. 

ʇʦ ʢʦʤʧʦʥʫʚʘʥʥʶ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʥʘʩʢʨʽʟʥʽ, ʟʘʤʢʥʝʥʽ ʽ ʟʤʽʰʘʥʽ. 

ʋ ʥʘʩʢʨʽʟʥʠʭ ʣʽʥʽʷʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʥʠʡ ʮʠʢʣ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʦʙʨʦʙʢʠ 

ʧʨʦʜʫʢʪʫ ʟ ʙʝʟʫʧʠʥʥʠʤ ʧʨʦʮʝʩʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜ ʦʜʥʽʻʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʜʦ 
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ʽʥʰʦʾ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ. ʋ ʚʝʨʪʠʢʘʣʴʥʠʭ ʣʽʥʽʷʭ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʚʦʥʠ ʢʦʤʧʦʥʫʶʪʴʩʷ ʫ ʚʠʜʽ ʧʨʷʤʦʾ 

ʣʽʥʽʾ. 

ʅʘʩʢʨʽʟʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʣʽʥʽʾ ʤʦʞʫʪʴ ʢʦʤʧʦʥʫʚʘʪʠʩʷ ʫ ʚʠʜʽ ʧʨʷʤʦʾ ʣʽʥʽʾ, 

ʣʽʥʽʾ ɻï ʽ ʇïʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʽʟ ʟʫʩʪʨʽʯʥʠʤ ʨʫʭʦʤ ʦʙôʻʢʪʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʽ 

ʧʝʨʝʜʘʯʝʶ ʾʭ ʟ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ ʥʘ ʽʥʰʫ. 

ɿʘʤʢʥʝʥʽ ʣʽʥʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʠʨʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʦʩʫʚʘʥʴïʩʫʧʫʪʥʠʢʽʚ, ʬʦʨʤ, ʣʦʪʢʽʚ, ʧʽʜʜʦʥʽʚ ʽ ʪ.ʧ., 

ʷʢʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʧʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚʠʨʦʙʽʚ ʥʘ ʚʠʭʽʜʥʫ ʧʦʟʠʮʽʶ. ɿʘʤʢʥʝʥʽ 

ʣʽʥʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʚʝʨʪʠʢʘʣʴʥʠʤʠ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ. 

ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʽʥʽʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʤʢʥʝʥʽ ʩʠʩʪʝʤʠ ʢʦʥʚʝʻʨʽʚ ʟ 

ʧʦʚʦʨʦʪʥʠʤʠ ʯʠ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʧʝʨʝʚʘʥʪʘʞʫʶʪʴ. ɺʝʨʪʠʢʘʣʴʥʦ 

ʟʘʤʢʥʝʥʽ ʢʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʝʨʝʚʘʥʪʘʞʫʚʘʯʽʚ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʠʤʘʛʘʶʪʴ. 

ɿʤʽʰʘʥʽ ʣʽʥʽʾ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʥʘʩʢʨʽʟʥʽ ʽ ʟʘʤʢʥʝʥʽ ʜʽʣʷʥʢʠ, ʫ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷïʩʫʧʫʪʥʠʢʠ. 

 

1.1.2. ɿʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʦʟʥʘʢʘʤʠ [1]: 

- ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ ʽ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ 

ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ʄʘʰʠʥʠ ɯ ʢʣʘʩʫ ï ʮʝ ʮʠʢʣʽʯʥʽ ʦʜʥʦʧʦʟʠʮʽʡʥʽ ʥʝʧʨʦʭʽʜʥʽ ʤʘʰʠʥʠ, ʚ ʷʢʠʭ  

ʤʘʪʝʨʽʘʣ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʡʤʘʻ ʦʜʥʫ ʧʦʟʠʮʽʶ 

ʘʙʦ ʨʦʙʠʪʴ ʦʙʤʝʞʝʥʝ ʧʝʨʝʤʽʱʝʥʥʷ. ʇʨʦʮʝʩ ʥʝ ʤʘʻ ʚʠʨʘʞʝʥʦʾ ʣʽʥʽʡʥʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ, ʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʤʘʰʠʥʠ ʧʽʜʚʦʜʷʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʦʯʝʨʛʦʚʦ ʘʙʦ ʦʜʥʦʯʘʩʥʦ. ɺ ʘʧʘʨʘʪʘʭ ʮʴʦʛʦ ʢʣʘʩʫ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʨʫʭʦʤʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʪʝʧʣʦʧʝʨʝʜʘʶʯʽ ʩʪʽʥʢʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ. 

ʗʢʱʦ ʤʘʪʝʨʽʘʣïʪʚʝʨʜʝ ʪʽʣʦ, ʪʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʟʘʢʨʽʧʣʝʥʠʡ ʥʝʨʫʭʦʤʦ, ʦʙʝʨʪʘʪʠʩʷ 

ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʘʙʦ ʨʦʙʠʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʨʘʤʢʘʭ ʩʚʦʻʾ ʧʦʟʠʮʽʾ, ʘʣʝ ʪʘʢʽ, ʱʦ 

ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘʩʪʫʧʥʦʛʦ ʦʙ'ʻʢʪʫ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ. 

ʄʘʰʠʥʠ ɯ ʢʣʘʩʫ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ. ɿʘ ʮʽʻʶ 

ʦʟʥʘʢʦʶ ʚʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: 



 
 

14 
 

ʘ) ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʦʧʝʨʘʮʽʡ; 

ʙ) ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʘʙʦ ʦʜʥʦʯʘʩʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʚʩʽʭ ʦʧʝʨʘʮʽʡ; 

ʚ) ʟ ʧʘʨʘʣʝʣʴʥʦïʧʦʩʣʽʜʦʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʦʧʝʨʘʮʽʡ. 

ʄʘʰʠʥʠ ɯ ʢʣʘʩʫ ʙʫʚʘʶʪʴ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʤʘʰʠʥʘ ʚʠʤʠʢʘʻʪʴʩʷ. 

ʄʘʰʠʥʠ II ʢʣʘʩʫ ï ʮʝ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʽ ʟʫʧʠʥʥʦïʧʦʪʦʢʦʚʽ ʤʘʰʠʥʠ ʟ 

ʮʠʢʣʽʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ʄʘʪʝʨʽʘʣ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʥʠʭ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʦ ʚʽʜ ʧʦʟʠʮʽʾ ʜʦ ʧʦʟʠʮʽʾ, ʘ ʚ ʧʝʨʽʦʜ ʟʫʧʠʥʦʢ ʫ ʮʠʭ ʧʦʟʠʮʽʷʭ ʧʨʦʭʦʜʠʪʴ 

ʡʦʛʦ ʦʙʨʦʙʢʘ. ʎʽ ʤʘʰʠʥʠ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʤʠ, ʢʦʞʥʘ ʧʦʟʠʮʽʷ ʤʘʻ 

ʩʚʦʾ ʨʦʙʦʯʽ ʦʨʛʘʥʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ, ʥʘ ʷʢʽ ʧʦʜʽʣʷʻʪʴʩʷ ʚʝʩʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʥʦʩ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ ʜʦ 

ʽʥʰʦʾ, ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʛʨʫʧʠ ʤʘʰʠʥ ʮʴʦʛʦ ʢʣʘʩʫ: 

ʘ) ʤʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ ʨʫʭʦʤʽ ʩʧʝʮʽʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʩʪʨʦʾ ʟ 

ʟʫʧʠʥʢʘʤʠ; 

ʙ) ʤʘʰʠʥʠ, ʚ ʷʢʠʭ ʧʨʦʜʫʢʪ ʧʝʨʝʜʘʻʪʴʩʷ ʩʘʤʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ.  

ʄʘʰʠʥʠ ʐ ʢʣʘʩʫ ï ʮʝ ʙʝʟʧʝʨʝʨʚʥʽ ʧʦʪʦʢʦʚʽ ʧʨʠʩʪʨʦʾ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʫʤʽʱʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʽ 

ʨʽʚʥʦʤʽʨʥʠʤ ʨʫʭʦʤ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. ɰʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʭʦʤʠʤ ʢʦʥʚʝʻʨʦʤ ʘʙʦ ʨʦʪʦʨʦʤ, ʷʢʠʡ ʨʽʚʥʦʤʽʨʥʦ ʦʙʝʨʪʘʻʪʴʩʷ. 

ʄʘʰʠʥʠ ʮʴʦʛʦ ʢʣʘʩʫ ʻ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʤʠ ʽ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʤʠ. ʇʨʦʜʫʢʪ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʛʥʽʟʜʽ ʢʘʨʫʩʝʣʽ, ʷʢʘ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʦʙʝʨʪʘʥʥʽ ʧʝʨʝʥʦʩʠʪʴ 

ʡʦʛʦ ʚʽʜ ʧʦʟʠʮʽʾ ʜʦ ʧʦʟʠʮʽʾ ʙʝʟ ʟʫʧʠʥʦʢ. ʋ ʢʦʞʥʽʡ ʧʦʟʠʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʩʚʽʡ 

ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʟʘʜʘʥʫ ʦʧʝʨʘʮʽʶ. 

- ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʨʦʟʨʽʟʥʷʶʪʴ ʤʘʰʠʥʠ ʡ ʘʧʘʨʘʪʠ 

ʧʝʨʽʦʜʠʯʥʦʾ ʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. 

ʋ ʤʘʰʠʥʘʭ ʽ ʘʧʘʨʘʪʘʭ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʤʘʪʝʨʽʘʣ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ, ʧʨʠ ʯʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ (ʟʘʚʘʥʪʘʞʝʥʥʷ, ʦʙʨʦʙʢʘ, 

ʚʠʚʘʥʪʘʞʝʥʥʷ) ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʨʚʘʥʠʡ ʜʦ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʷ. ʂʦʞʝʥ ʥʘʩʪʫʧʥʠʡ 

ʮʠʢʣ ʨʦʙʦʪʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ.  

ʋ ʤʘʰʠʥʘʭ ʽ ʘʧʘʨʘʪʘʭ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʤʘʻ ʤʽʩʮʝ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ, ʱʦ 

ʨʽʚʥʦʤʽʨʥʦ ʫʩʪʘʥʦʚʠʚʩʷ ʚ ʯʘʩʽ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ (ʧʦʜʘʯʘ ʤʘʪʝʨʽʘʣʫ, ʦʙʨʦʙʢʘ ʽ 

ʚʽʜʚʝʜʝʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ) ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʡ ʝʣʝʤʝʥʪʠ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʧʝʨʽʦʜʠʯʥʦʾ ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʚʠʤʘʛʘʶʪʴ ʨʽʟʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

- ʇʦ ʩʪʫʧʝʥʶ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʨʦʟʨʽʟʥʷʶʪʴ: 
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ʘ) ʤʘʰʠʥʠ ʤʝʭʘʥʽʯʥʦʾ (ʨʫʯʥʦʾ) ʜʽʾ; 

ʙ) ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽ ʤʘʰʠʥʠ; 

ʚ) ʘʚʪʦʤʘʪʠʯʥʽ ʤʘʰʠʥʠ. 

ʋ ʤʘʰʠʥʘʭ ʤʝʭʘʥʽʯʥʦʾ (ʨʫʯʥʦʾ) ʜʽʾ ʜʦʧʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ, (ʟʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʚʝʜʝʥʥʷ, ʢʦʥʪʨʦʣʴ) ʜʝʷʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʧʣʠʚʽ ʣʶʜʠʥʠ ʥʘ ʧʨʝʜʤʝʪ ʧʨʘʮʽ. ʋ ʪʘʢʠʭ 

ʤʘʰʠʥʘʭ ʤʝʭʘʥʽʟʤʠ ʡ ʦʩʥʘʱʝʥʥʷ ʣʠʰʝ ʧʦʣʝʛʰʫʶʪʴ ʧʨʘʮʶ ʣʶʜʠʥʠ, ʘʣʝ ʥʝ 

ʫʩʫʚʘʶʪʴ ʾʾ.  

ʋ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ ʤʘʰʠʥʘʭ ʚʩʽ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʽ 

ʧʨʦʮʝʩʠ ʚʠʢʦʥʫʶʪʴʩʷ ʤʘʰʠʥʦʶ; ʨʫʯʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʝʷʢʽ ʢʦʥʪʨʦʣʴʥʽ ʽ ʽʥʰʽ 

ʜʦʧʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ. 

ɺ ʘʚʪʦʤʘʪʠʯʥʠʭ ʤʘʰʠʥʘʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʽ ʧʨʦʮʝʩʠ, ʚʢʣʶʯʘʶʯʠ, 

ʪʨʘʥʩʧʦʨʪʥʽ ʽ ʢʦʥʪʨʦʣʴʥʽ, ʚʠʢʦʥʫʶʪʴʩʷ ʤʘʰʠʥʦʶ. 

ɹʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʛʨʝʛʘʪʥʠʤʠ ʷʚʣʷʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʽ 

ʤʘʰʠʥʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʚʠʟʥʘʯʝʥʠʡ ʮʠʢʣ ʦʧʝʨʘʮʽʡ ʽ ʧʨʦʮʝʩʽʚ. 

- ɿʘ ʢʽʣʴʢʽʩʪʶ ʪʘ ʩʢʣʘʜʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʤʘʰʠʥʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ: 

ï ʦʜʥʦʦʧʝʨʘʮʽʡʥʽ (ʦʢʨʝʤʽ ʤʘʰʠʥʠ ʡ ʦʙʣʘʜʥʘʥʥʷ);  

ï ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʽ  ʘʛʨʝʛʘʪʠ ,ʱʦ ʚʠʢʦʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ ; 

ï ʤʝʭʘʥʽʟʦʚʘʥʽ ʣʽʥʽʾ ï ʩʠʩʪʝʤʘ ʤʘʰʠʥ ʪʘ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

ï ʧʦʪʦʢʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʪʦʢʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʦʨʦʰʥʘ, ʢʨʫʧ ʪʘ ʽʥʰʝ). 

- ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: 

ï ʨʘʤʥʽ ʤʘʰʠʥʠ; 

ï ʙʝʟʨʘʤʥʽ ʤʘʰʠʥʠ; 

ï ʩʪʘʮʽʦʥʘʨʥʽ; 

ï ʧʝʨʝʩʫʚʥʽ. 

- ɿʘ ʚʠʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʜʣʷ ʧʨʠʚʦʜʫ: 

ï ʝʣʝʢʪʨʦʧʨʠʚʽʜ; 

ï ʛʽʜʨʦʧʨʠʚʽʜ; 

ï ʧʥʝʚʤʦʧʨʠʚʽʜ; 

ï ʨʫʯʥʠʡ ʘʙʦ ʤʝʭʘʥʽʯʥʠʡ ʧʨʠʚʽʜ. 

- ɿʘ ʚʠʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣʦʚʦʾ ʧʝʨʝʜʘʯʽ: 

ï ʧʘʩʦʚʘ; 

ï ʣʘʥʮʶʛʦʚʘ; 
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ï ʟʫʙʯʘʩʪʘ (ʮʠʣʽʥʜʨʠʯʥʘ, ʢʦʥʽʯʥʘ, ʯʝʨʚôʷʯʥʘ); 

ï ʬʨʠʢʮʽʡʥʘ. 

- ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ: 

ï ʤʘʰʠʥʠ ʜʣʷ ʤʠʪʪʷ ʩʠʨʦʚʠʥʠ ʘʙʦ ʪʘʨʠ;  

ï ʤʘʰʠʥʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ; 

ï ʧʦʜʨʽʙʥʶʚʘʯʽ; 

ï ʤʘʰʠʥʠ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʩʠʨʦʚʠʥʠ; 

ï ʤʘʰʠʥʠ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ; 

ï ʤʘʰʠʥʠ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʩʠʨʦʚʠʥʠ; 

ï ʥʘʧʦʚʥʶʚʘʣʴʥʦïʜʦʟʫʚʘʣʴʥʽ ʤʘʰʠʥʠ; 

ï ʪʝʧʣʦʚʝ ʽ ʭʦʣʦʜʠʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ; 

ï ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪ. 

 

1.1.3. ʆʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ʇʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤʘʣʴʥʠʭ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʡʦʛʦ ʨʦʙʦʪʠ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʠʤʽʱʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʪʘ ʽʥ.), ʥʘʣʝʞʥʦʛʦ ʩʪʘʥʫ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ (ʚʽʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, 

ʽʥʚʝʥʪʘʨʶ ʪʘ ʽʥ.), ʧʽʜʪʨʠʤʢʘ ʦʙʣʘʜʥʘʥʥʷ, ʽʥʚʝʥʪʘʨʶ ʽ ʧʨʠʤʽʱʝʥʥʷ ʚ ʯʠʩʪʦʪʽ, 

ʩʚʦʻʯʘʩʥʝ ʽ ʧʨʘʚʠʣʴʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʤʘʱʝʥʥʷ ʧʦ ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʣʷ 

ʜʘʥʦʾ ʤʘʰʠʥʠ ʨʝʞʠʤʘʤ, ʜʦʪʨʠʤʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʚʽ, ʰʚʠʜʢʽʩʥʽ ʽ ʪ.ʜ.), ʚʠʢʦʥʘʥʥʷ ʧʨʘʚʠʣ ʢʝʨʫʚʘʥʥʷ ʤʘʰʠʥʦʶ, 

ʧʨʘʚʠʣ ʤʽʞʨʝʤʦʥʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʩʠʩʪʝʤʦʶ ʧʣʘʥʦʚʦï

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʇʇʈ) [1]. 

ʈʦʙʽʪʥʠʢ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʧʨʠʩʪʨʽʡ ʽ ʚʟʘʻʤʦʜʽʾ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥ, 

ʫʤʽʪʠ ʾʭ ʨʝʛʫʣʶʚʘʪʠ, ʚʠʢʦʥʫʚʘʪʠ ʜʨʽʙʥʠʡ ʨʝʤʦʥʪ, ʨʝʪʝʣʴʥʦ ʧʨʠʙʠʨʘʪʠ ʚ ʤʘʰʠʥʽ 

ʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ɺʽʜ ʟʥʘʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ʚʝʨʩʪʘʪʥʠʢʦʤ, ʤʘʰʠʥʽʩʪʦʤ, ʦʧʝʨʘʪʦʨʦʤ, ʙʫʜʴï̫ ʢʠʤ ʚʠʨʦʙʥʠʯʠʤ ʨʦʙʽʪʥʠʢʦʤ, 

ʱʦ ʢʝʨʫʻ ʤʘʰʠʥʦʶ, ʟʘʣʝʞʘʪʴ ʤʝʭʘʥʽʯʥʠʡ ʩʪʘʥ ʜʦʚʽʨʝʥʦʾ ʡʦʤʫ ʪʝʭʥʽʢʠ, 

ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ. ʇʨʘʚʠʣʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʚʠʥʥʽ ʟʥʘʪʠ 

ʤʘʡʩʪʨʠ ʟ ʨʝʤʦʥʪʫ, ʤʝʭʘʥʽʢʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʜʦʥʝʩʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʘʚʠʣ ʚʠʨʦʙʥʠʯʠʤ ʧʝʨʩʦʥʘʣʦʤ. 

ɼʦʛʣʷʜ ʟʘ ʦʙʣʘʜʥʘʥʥʷʤ ʤʘʻ ʥʘʡʚʘʞʣʠʚʽʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʜʦ ʯʝʨʛʦʚʦʛʦ ʨʝʤʦʥʪʫ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʨʦʙʽʪʥʠʢ ʟʦʙʦʚ'ʷʟʘʥʠʡ 
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ʦʛʣʷʥʫʪʠ ʤʘʰʠʥʫ, ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʯʠʩʪʦ ʚʦʥʘ ʧʨʠʙʨʘʥʘ ʨʦʙʽʪʥʠʢʦʤ, ʱʦ ʟʜʘʻ 

ʟʤʽʥʫ, ʚʢʣʶʯʠʪʠ ʽ ʧʝʨʝʚʽʨʠʪʠ ʾʾ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʦʛʣʷʥʫʪʠ ʤʽʩʮʷ ʟʤʘʱʝʥʥʷ ʥʘ 

ʧʨʝʜʤʝʪ ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ ʤʘʩʪʠʣʘ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʷʢʠʭïʥʝʙʫʜʴ ʧʦʰʢʦʜʞʝʥʴ ʯʠ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʨʦʙʽʪʥʠʢ, ʥʝ ʧʨʠʩʪʫʧʘʶʯʠ ʜʦ ʨʦʙʦʪʠ, ʟʦʙʦʚ'ʷʟʘʥʠʡ ʜʦʧʦʚʽʩʪʠ 

ʧʨʦ ʥʠʭ ʤʘʡʩʪʨʫ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, ʱʦʙ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʤʘʰʠʥʠ 

ʙʫʣʠ ʩʧʨʘʚʥʽ. ɿʘ ʥʝʩʧʨʘʚʥʽʩʪʴ, ʚʠʢʣʠʢʘʥʫ ʥʝʧʨʘʚʠʣʴʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ, ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʷʢ ʨʦʙʽʪʥʠʢ, ʪʘʢ ʽ ʤʘʡʩʪʝʨ. ʅʝ ʤʦʞʥʘ ʟʘʣʠʰʘʪʠ ʧʨʘʮʶʶʯʫ 

ʤʘʰʠʥʫ ʙʝʟ ʜʦʛʣʷʜʫ. 

ʇʨʦʪʷʛʦʤ ʟʤʽʥʠ ʨʦʙʽʪʥʠʢ ʧʦʚʠʥʝʥ ʟʨʦʙʠʪʠ ʟʤʘʱʝʥʥʷ ʚʩʽʭ ʤʽʩʮʴ, 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʢʘʨʪʦʶ ʟʤʘʱʝʥʥʷ ʜʣʷ ʜʘʥʦʾ ʤʘʰʠʥʠ, ʤʘʩʪʠʣʦʤ, ʟʘʟʥʘʯʝʥʦʶ ʚ 

ʽʥʩʪʨʫʢʮʽʾ. ʇʨʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʟʤʘʱʝʥʥʽ ʥʝʦʙʭʽʜʥʦ: ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, ʱʦʙ 

ʤʘʩʣʷʥʠʡ ʨʝʟʝʨʚʫʘʨ ʫʚʝʩʴ ʯʘʩ ʙʫʚ ʟʘʧʦʚʥʝʥʠʡ ʤʘʩʪʠʣʦʤ; ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʘʩʝʣʴʥʠʯʦʢ, ʱʦ ʧʦʜʘʶʪʴ ʢʦʥʩʠʩʪʝʥʪʥʝ ʟʤʘʱʝʥʥʷ ʰʣʷʭʦʤ ʧʽʜʢʨʫʯʫʚʘʥʥʷʤ 

ʢʨʠʰʢʠ, ʚʘʨʪʦ ʚʯʘʩʥʦ ʟʘʧʦʚʥʶʚʘʪʠ ʤʘʩʝʣʴʥʠʯʢʠ ʽ ʧʽʜʢʨʫʯʫʚʘʪʠ ʢʨʠʰʢʫ ʢʽʣʴʢʘ 

ʨʘʟʽʚ ʟʘ ʟʤʽʥʫ. ʇʨʠ ʟʘʧʦʚʥʝʥʥʽ ʰʧʨʠʮïʤʘʩʝʣʴʥʠʯʦʢ ʢʦʥʩʠʩʪʝʥʪʥʠʤ ʤʘʩʪʠʣʦʤ 

ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʧʨʠʮʠ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʽʜʰʠʧʥʠʢʽʚ. 

ɿ ʧʦʷʚʦʶ ʩʪʦʨʦʥʥʴʦʛʦ ʰʫʤʫ ʚ ʧʨʘʮʶʶʯʦʤʫ ʤʝʭʘʥʽʟʤʽ ʨʦʙʽʪʥʠʢ ʧʦʚʠʥʥʠʡ 

ʟʫʧʠʥʠʪʠ ʤʘʰʠʥʫ ʽ ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʝ ʨʝʛʫʣʶʚʘʥʥʷ. ʇʨʠ ʜʨʽʙʥʠʭ ʧʦʣʦʤʢʘʭ, ʱʦ 

ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʩʪʦʶ, ʚʘʨʪʦ ʥʝʛʘʡʥʦ ʟʘʤʽʥʠʪʠ ʯʘʩʪʠʥʫ ʱʦ ʟʣʘʤʘʣʘʩʷ 

ʟʘʧʘʩʥʦʶ; ʧʨʠ ʧʦʣʦʤʢʘʭ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʩʪʦʾ ʤʘʰʠʥʠ, ʨʦʙʽʪʥʠʢ 

ʟʦʙʦʚ'ʷʟʘʥʠʡ ʚʽʜʨʘʟʫ ʞ ʩʧʦʚʽʩʪʠʪʠ ʧʨʦ ʮʝ ʟʤʽʥʥʦʤʫ ʤʘʡʩʪʨʫ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʧʘʨʘʪʽʚ ʽ ʫʩʪʘʥʦʚʦʢ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʘʮʶʶʪʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʪʠ ʽ ʧʽʜ ʪʠʩʢʦʤ ʚʠʱʝ 0,08 ʄʇʘ. ʊʦʤʫ ʾʭ ʚʘʨʪʦ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʇʨʘʚʠʣʘʤʠ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʧʣʦʚʠʢʦʨʠʩʪʦʚʫʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ, ʇʨʘʚʠʣʘʤʠ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʠʢʦʨʠʩʪʦʚʫʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ ʽ 

ʇʨʘʚʠʣʘʤʠ ʧʨʠʩʪʨʦʶ ʽ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʩʫʜʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʽʜ 

ʪʠʩʢʦʤ. 

ɼʣʷ ʤʝʭʘʥʽʟʘʮʽʾ ʚʘʥʪʘʞʥʦïʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠʟʥʘʯʝʥʝ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʝ ʽ 

ʪʨʘʥʩʧʦʨʪʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʚʘʨʪʦ ʢʝʨʫʚʘʪʠʩʷ ʇʨʘʚʠʣʘʤʠ ʧʨʠʩʪʨʦʶ ʽ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʜʣʷ ʚʩʽʭ ʧʨʘʚʠʣʘʤʠ ʥʘ ʢʦʞʥʽʤ ʧʽʜʧʨʠʻʤʩʪʚʽ, 

ʚʠʭʦʜʷʯʠ ʟ ʤʽʩʮʝʚʠʭ ʫʤʦʚ, ʩʢʣʘʜʘʶʪʴ ʧʨʘʚʠʣʘ ʧʦ ʪʝʭʥʽʯʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʪʝʭʥʽʮʽ ʙʝʟʧʝʢʠ ʥʘ ʢʦʞʝʥ ʚʠʜ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʘʚʠʣʘ ʚʠʚʽʰʫʶʪʴ ʙʽʣʷ ʪʠʭ ʤʘʰʠʥ, 

ʯʠ ʘʧʘʨʘʪʽʚ ʫʩʪʘʥʦʚʦʢ, ʜʣʷ ʷʢʠʭ ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ. 

ʅʝʧʨʘʚʠʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʣʦʤʢʠ ʡ ʘʚʘʨʽʾ. 

ʇʽʜ ʧʦʣʦʤʢʦʶ ʨʦʟʫʤʽʶʪʴ ʥʝʟʥʘʯʥʝ ʫʰʢʦʜʞʝʥʥʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʱʦ ʥʝ 

ʧʦʨʫʰʠʣʦ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʥʘ ʜʽʣʷʥʮʽ, ʫ ʮʝʭʫ. ʇʽʜ ʘʚʘʨʽʻʶ ʨʦʟʫʤʽʶʪʴ ʚʠʭʽʜ ʟ 

ʣʘʜʫ ʤʘʰʠʥʠ ʯʠ ʨʷʜʫ ʤʘʰʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ ʯʠ ʫʰʢʦʜʞʝʥʥʷʤ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ. 

ɿʘ ʧʦʣʦʤʢʫ ʯʠ ʘʚʘʨʽʶ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʽʡ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʥʝʧʨʘʚʠʣʴʥʽʡ ʣʽʢʚʽʜʘʮʽʾ ʙʫʜʴï̫ ʢʠʭ ʧʦʣʦʤʦʢ ʽ ʘʚʘʨʽʡ ʥʝʩʫʪʴ ʧʝʨʩʦʥʘʣʴʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʦʙʣʘʜʥʘʥʥʷ. 

 

1.1.4. ɽʚʦʣʶʮʽʷ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ  

 

ʇʨʠ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ ʽʩʪʦʨʽʻʶ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥ: 

ʢʫʩʪʘʨʥʽ ʧʨʦʤʠʩʣʠ, ʢʨʝʩʣʷʨʩʴʢʠʡ ʩʧʦʩʽʙ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʉɸʇʈ. 

ʂʫʩʪʘʨʥʠʡ ʤʝʪʦʜ. ʉʪʚʦʨʝʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ ʟʥʘʨʷʜʴ ʧʨʘʮʽ ʤʘʻ ʽʩʪʦʨʽʶ, 

ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʪʠʩʷʯʦʨʽʯʯʷʤʠ. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʘʜʘʚʥʽʭ ʤʘʰʠʥ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʡʩʪʨʠïʨʝʤʽʩʥʠʢʠ ʤʦʛʣʠ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʩʢʦʥʘʣʽ ʤʘʰʠʥʠ ʽ ʤʝʭʘʥʽʟʤʠ, ʫ ʷʢʠʭ ʫʩʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʤʘʶʪʴ 

ʦʧʪʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʟ ʧʦʛʣʷʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʤʽʮʥʦʩʪʽ ʪʘ 

ʟʨʫʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚʝʣʦʩʷ ʢʫʩʪʘʨʥʠʤ 

ʦʙʨʘʟʦʤ. ɽʚʦʣʶʮʽʶ ʢʫʩʪʘʨʥʠʭ ʧʨʦʤʠʩʣʽʚ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ: 

ï ʨʝʤʽʩʥʠʢ ʥʝ ʚʠʢʨʝʩʣʶʻ ʝʩʢʽʟ ʩʚʦʛʦ ʚʠʨʦʙʫ ʽ ʥʝ ʤʦʞʝ ʚʠʨʘʟʥʦ ʡʦʛʦ 

ʧʦʷʩʥʠʪʠ ʚ ʩʠʣʫ ʩʚʦʻʾ ʥʝʦʩʚʽʯʝʥʦʩʪʽ; 

ï ʟʤʽʥʘ ʬʦʨʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʫʩʪʘʨʥʦʛʦ ʚʠʨʦʙʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʙʘʛʘʪʦʚʽʢʦʚʦʛʦ ʧʦʰʫʢʫ ʤʝʪʦʜʦʤ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ; 

ï ʜʞʝʨʝʣʦʤ ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʩʘʤ ʚʠʨʽʙ, ʷʢʠʡ ʜʦʚʛʽ ʨʦʢʠ ʥʝ ʤʽʥʷʚ ʩʚʦʻʾ 

ʬʦʨʤʠ ʽ ʟʤʽʥʶʚʘʚʩʷ ʪʽʣʴʢʠ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʠʡʥʷʪʠʭ ʨʦʟʚôʷʟʘʥʴ ʧʝʨʝʜʘʚʘʣʦʩʷ ʫ ʚʠʛʣʷʜʽ ʬʽʢʩʦʚʘʥʠʭ ʥʘʚʠʯʦʢ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʨʝʤʝʩʣʫ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʬʦʨʤʠ ʚʠʨʦʙʫ; 



 
 

19 
 

ï ʬʦʨʤʘ ʚʠʨʦʙʫ, ʡʦʛʦ ʧʝʨʝʪʠʥʽʚ, ʾʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝ ʬʽʢʩʫʶʪʴ ʫ 

ʩʠʤʚʦʣʽʯʥʦʤʫ ʚʠʜʽ, ʪʦʤʫ ʾʭ ʥʝʤʦʞʣʠʚʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʽ ʟʤʽʥʶʚʘʪʠ ʙʝʟ ʛʨʫʙʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʩʴʦʛʦ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʨʦʟʨʦʙʢʘ ʜʦʩʢʦʥʘʣʦʛʦ ʚʠʨʦʙʫ 

ʢʫʩʪʘʨʝʤ ʯʘʩʪʦ ʪʨʠʚʘʣʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʞʠʪʪʷ. 

ʂʨʝʩʣʷʨʩʴʢʠʡ ʤʝʪʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʯʘʩʥʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʫ 

ʩʪʚʦʨʶʚʘʪʠ ʚʠʨʽʙ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʚʽʜ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ ʜʦ ʢʽʣʴʢʦʭ ʨʦʢʽʚ. ʊʘʢʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʧʨʘʮʽ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʫʩʪʘʨʥʠʤ ʤʝʪʦʜʦʤ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʨʽʙ ʪʘ 

ʦʮʽʥʢʠ ʚʥʝʩʝʥʠʭ ʫ ʚʠʨʽʙ ʟʤʽʥʝʥʴ. 

ʈʦʟʚʠʪʦʢ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʤʝʪʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʨʦʟʚʠʪʢʦʤ ʛʨʘʬʽʢʠ ʷʢ ʟʘʩʦʙʫ ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʢʠ ʥʘʨʘʭʦʚʫʻ ʢʽʣʴʢʘ ʪʠʩʷʯʦʨʽʯ. ʋ ʜʘʣʝʢʽʡ ʜʘʚʥʠʥʽ 

(ɭʛʠʧʝʪʩʴʢʠʡ ʧʝʨʽʦʜ) ʛʨʘʬʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʧʨʠʢʨʘʩʘʭ 

ʙʫʜʠʥʢʽʚ ʽ ʽʣʶʩʪʨʘʮʽʷʭ, ʫ ʷʢʠʭ ʟʤʽʰʫʚʘʣʘʩʷ ʨʝʣʽʛʽʡʥʘ, ʽʩʪʦʨʠʯʥʘ ʽ ʧʨʦʝʢʪʥʘ 

ʛʨʘʬʽʢʘ. ʇʦʪʽʤ ʛʨʝʢʠ ʚʽʜʢʨʠʣʠ, ʨʦʟʨʦʙʠʣʠ ʪʘ ʜʦʚʝʣʠ ʜʦ ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʦʚʠʡ 

ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʟʘʢʦʥʽʚ ʢʨʝʩʣʝʥʥʷ ʚ ʧʝʨʩʧʝʢʪʠʚʽ. 

ɹʘʛʘʪʦ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʚʠʥʘʡʜʝʥʠʭ ʛʨʝʢʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ʆʩʦʙʣʠʚʠʤ ʧʝʨʽʦʜʦʤ ʨʦʟʚʠʪʢʫ ʢʨʝʩʣʝʥʥʷ ʷʢ ʦʜʥʽʻʾ ʟ ʬʦʨʤ ʛʨʘʬʽʢʠ ʻ XII ʽ 

XIII ʩʪʦʨʽʯʯʷ, ʚʽʜʟʥʘʯʝʥʽ ʟʘʩʥʫʚʘʥʥʷʤ ʙʘʛʘʪʴʦʭ ʤʽʩʪ ʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ 

ʧʦhʠʨʝʥʥʷʤ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʝʢʪʽʚ. ʂʨʝʩʣʝʥʥʷ ʩʪʘʣʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ 

ʜʠʩʮʠʧʣʽʥʦʶ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʽʥʞʝʥʝʨʥʦʾ ʩʧʨʘʚʠ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʚʠʢʣʘʜʘʣʦʩʷ ʚ ʥʦʚʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ɭʚʨʦʧʠ. 

ʇʦʯʠʥʘʶʯʠ ʟ XV ʩʪʦʣʽʪʪʷ ʛʨʘʬʽʢʘ, ʧʦʚôʷʟʘʥʘ ʽʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ, 

ʚʠʜʽʣʠʣʘʩʷ ʟ ʬʦʨʤ ʛʨʘʬʽʢʠ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʞʠʚʦʧʠʩʫ, ʘʨʭʽʪʝʢʪʫʨʠ, 

ʩʢʫʣʴʧʪʫʨʠ. ʋ ʮʝ ʞ ʯʘʩ ʟʙʽʣʴʰʠʣʘʩʷ ʧʦʪʨʝʙʘ ʚ ʪʠʨʘʞʫʚʘʥʥʽ ʧʨʦʝʢʪʽʚ ʽ ʨʦʟʚʠʪʢʫ 

ʧʨʠʡʦʤʽʚ ʽ ʚʠʨʘʟʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʷʢ ʚʠʜʠʤʠʭ, ʪʘʢ ʽ ʥʝʚʠʜʠʤʠʭ 

ʦʙôʻʢʪʽʚ. ʉʪʘʣʠ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʷ ʤʘʩʦʚʦïʚʽʜʪʚʦʨʝʥʦʾ ʛʨʘʬʽʢʠ ï ʜʨʫʢʫʚʘʥʥʷ ʢʦʧʽʡ. ʅʘ ʧʦʯʘʪʢʫ 

ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʚ ɸʥʛʣʽʾ ʙʫʣʦ ʚʠʥʘʡʜʝʥʝ ʩʚʽʪʣʦʢʦʧʽʶʚʘʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʘ 

ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʫʜʦʩʢʦʥʘʣʶʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ. ʇʨʘʢʪʠʯʥʦ 

ʜʦʪʝʧʝʨ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʜʝʰʝʚʦ ʦʜʝʨʞʫʚʘʪʠ ʢʦʧʽʾ ʚʠʭʽʜʥʦʛʦ 

ʢʨʝʩʣʝʥʠʢʘ. 

ʗʢʽʩʥʦ ʥʦʚʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʯʘʚʩʷ ʟ ʤʦʤʝʥʪʫ ʧʦʷʚʠ ʢʨʝʩʣʝʥʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 
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ʤʘʡʙʫʪʥʽʡ ʦʙôʻʢʪ ʫ ʧʝʚʥʦʤʫ ʤʘʩʰʪʘʙʽ. ʇʨʠʥʮʠʧʦʚʘ ʨʽʟʥʠʮʷ ʤʽʞ ʮʠʤ ʩʧʦʩʦʙʦʤ 

ʨʦʟʨʦʙʢʠ ʚʠʨʦʙʫ ʽ ʝʚʦʣʶʮʽʻʶ ʚʠʨʦʙʽʚ ʨʝʤʽʩʥʠʢʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʰʫʢ 

ʬʦʨʤ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʷʪʴʩʷ ʥʝ ʥʘ ʦʙôʻʢʪʽ, ʘ 

ʥʘ ʤʘʩʰʪʘʙʥʦʤʫ ʢʨʝʩʣʝʥʠʢʫ. 

ʅʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʨʝʩʣʷʨʩʴʢʠʤ ʩʧʦʩʦʙʦʤ ʨʦʙʦʪʫ ʚʝʜʝ 

ʦʜʥʘ ʣʶʜʠʥʘ, ʥʘʡʯʘʩʪʽʰʝ ʛʦʣʦʚʥʠʡ (ʚʝʜʫʯʠʡ) ʢʦʥʩʪʨʫʢʪʦʨ ʘʙʦ ʢʝʨʽʚʥʠʢ ʛʨʫʧʠ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʢʨʠʪʠʯʥʽ ʪʨʫʜʥʦʱʽ ʟʘʚʜʘʥʥʷ ʽ ʟʥʘʡʜʝʥʽ ʟʘʜʦʚʽʣʴʥʽ 

ʨʦʟʚôʷʟʘʥʥʷ, ʨʦʙʦʪʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʘ ʤʽʞ ʢʽʣʴʢʦʤʘ ʚʠʢʦʥʘʚʮʷʤʠ. 

ʄʝʪʦʜʠʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʠʪʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʥʘʚʮʽʚ, ʧʨʠʧʫʩʢʘʻ ʥʘʩʪʫʧʥʽ ʩʪʫʧʝʥʽ ʽʥʞʝʥʝʨʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ: ʦʮʽʥʢʘ 

ʟʜʽʡʩʥʝʥʥʦʩʪʽ ʽ ʚʽʜʰʫʢʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʜʽʡʩʥʝʥʥʠʭ ʢʦʥʮʝʧʮʽʡ; ʝʩʢʽʟʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʙʦʨʫ ʽ ʨʦʟʨʦʙʢʠ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ; ʨʦʙʦʯʝ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ï ʽʥʞʝʥʝʨʥʠʡ ʦʧʠʩ ʢʦʥʩʪʨʫʢʮʽʾ; ʧʣʘʥʫʚʘʥʥʷ ï ʦʮʽʥʢʘ ʽ ʟʤʽʥʝʥʥʷ 

ʢʦʥʮʝʧʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʫʪʫ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʣʽʢʚʽʜʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʚʠʨʦʙʫ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ (ʧʝʨʰʠʡ ʝʪʘʧ), ʥʘ 

ʦʩʥʦʚʽ ʷʢʦʾ ʚʠʙʫʜʦʚʫʻʪʴʩʷ ʜʝʷʢʠʡ ʢʦʤʧʣʝʢʩ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʦʟʚôʷʟʘʥʴ ʚʠʨʦʙʫ 

ʚ ʮʽʣʦʤʫ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʽʜʙʠʨʘʻʪʴʩʷ ʦʜʥʝ ʽʟ ʮʠʭ ʨʦʟʚôʷʟʘʥʴ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʨʦʟʨʦʙʢʠ. ʅʘ ʪʨʝʪʴʦʤʫ ʽ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʘʭ ʚʝʜʝʪʴʩʷ ʨʦʙʦʯʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʦʜʥʦʯʘʩʥʦ ʙʘʛʘʪʴʤʘ ʣʶʜʴʤʠ. 

ʇʨʦʮʝʩ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʨʝʩʣʷʨʩʴʢʠʤ ʩʧʦʩʦʙʦʤ ʬʘʢʪʠʯʥʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʧʨʠʩʢʦʨʝʥʠʡ ʚʘʨʽʘʥʪ ʝʚʦʣʶʮʽʾ ʚʠʨʦʙʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʦʜʠʥ ʨʘʟ ʟʤʽʥʠʪʠ ʥʝ ʦʜʥʫ, 

ʘ ʮʽʣʫ ʩʫʢʫʧʥʽʩʪʴ ʜʝʪʘʣʝʡ, ʫʥʠʢʘʶʯʠ ʜʦʨʦʛʦʾ ʧʝʨʝʨʦʙʢʠ. ʂʦʥʩʪʨʫʢʪʦʨ ʣʝʛʢʦ 

ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʟʤʽʥʝʥʥʷ ʬʦʨʤʠ ʦʜʥʽʻʾ ʜʝʪʘʣʽ ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʩʴʦʛʦ ʚʠʨʦʙʫ. ʆʜʥʘʢ ʜʦʩʷʛʥʫʪʠ ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʤʦʞʥʘ ʪʽʣʴʢʠ ʰʣʷʭʦʤ 

ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʮʠʢʣʽʚ ʟʤʽʥʝʥʴ. 

ʉʪʚʦʨʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʥʘ ʙʘʟʽ 

ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʩʢʦʨʦʪʠʣʘ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʦʾ ʧʨʘʮʽ ʽ ʟʙʽʣʴʰʠʣʘ ʯʠʩʣʦ 

ʟʘʩʦʙʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʨʝʩʣʝʥʠʢʽʚ ʪʘ ʾʭ ʪʠʨʘʞʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ). ɼʦ ʥʝʜʦʣʽʢʽʚ 

ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʩʧʦʩʦʙʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ 

ʜʦʜʘʻʪʴʩʷ ʚʧʣʠʚ ʫʩʴʦʛʦ ʦʙʩʷʛʫ (ʷʢʠʡ ʜʝʜʘʣʽ ʟʙʽʣʴʰʫʻʪʴʩʷ) ʥʘʫʢʦʚʦïʪʝʭʥʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʨʦʙʠʪʠ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʢʦʥʩʪʨʫʶʚʘʥʥʷ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙʩʷʛ ʧʦʰʫʢʦʚʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘ ʢʦʞʥʽ 10 ʨʦʢʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 10 ʨʘʟ, ʘ ʢʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ ʣʠʰʝ ʧʦʜʚʦʶʻʪʴʩʷ. ɼʝʬʽʮʠʪ, ʱʦ 
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ʫʪʚʦʨʶʻʪʴʩʷ, ʟʤʫʰʫʻ ʧʝʨʝʛʣʷʜʘʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʽ ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʝʢʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʦʢʽʚ ʪʘ ʷʢʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɿ ʨʦʩʪʦʤ ʩʢʣʘʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʘ ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʚʩʝ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʥʘʫʢʦʚʮʽʚ, ʪʝʭʥʦʣʦʛʽʚ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʪʨʘʯʘʪʠ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʫʟʛʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʘʥʴ, 

ʢʨʝʩʣʝʥʠʢʽʚ. ʇʦʜʦʚʞʫʶʪʴʩʷ ʩʪʨʦʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟôʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ 

ʧʦʤʠʣʢʠ, ʽʜʫʪʴ ʧʝʨʝʨʦʙʢʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʟôʷʚʣʷʻʪʴʩʷ ʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ, ʷʢʫ ʩʪʘʣʦ ʥʝʦʙʭʽʜʥʠʤ ʧʝʨʝʜʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦï

ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ.  

ʂʦʥʩʪʨʫʢʪʦʨʦʚʽ ʧʦʪʨʽʙʥʦ ʟʘʣʠʰʠʪʠ ʛʦʣʦʚʥʝ ï ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ, 

ʨʦʟʨʦʙʢʫ ʧʨʠʥʮʠʧʽʚ ʽ ʢʦʥʮʝʧʮʽʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʤʘʰʠʥ. ʂʦʤʧʣʝʢʩʠ, 

ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʮʶ ʨʦʙʦʪʫ, ʥʘʟʠʚʘʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ). ɺʦʥʠ ʻ ʪʨʝʪʽʤ ʝʪʘʧʦʤ ʝʚʦʣʶʮʽʾ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʉɸʇʈ ʩʪʘʣʦ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʻ ʨʷʜ ʦʩʥʦʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʽ ʧʦʥʷʪʴ. ʂʦʥʩʪʨʫʢʪʦʨʫ ʚʘʞʣʠʚʦ 

ʪʦʯʥʦ ʨʦʟʫʤʽʪʠ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʪʝʨʤʽʥʫ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʚʠʨʦʙʫ. 

ʇʨʦʝʢʪ (ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ projectus ï ʢʠʥʫʪʠʡ ʫʧʝʨʝʜ) ʚʽʜʥʦʩʥʦ ʜʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʩʫʢʫʧʥʽʩʪʶ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʽ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʧʨʠʥʮʠʧʦʚʝ (ʝʩʢʽʟʥʠʡ ʧʨʦʝʢʪ) ʘʙʦ ʦʩʪʘʪʦʯʥʝ (ʪʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ) 

ʨʦʟʚôʷʟʘʥʥʷ, ʷʢʝ ʜʘʻ ʥʝʦʙʭʽʜʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʚʠʨʦʙʫ, ʱʦ 

ʩʪʚʦʨʶʻʪʴʩʷ, ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʙʦʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ 

ʨʦʟʨʦʙʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʧʨʦʝʢʪʫ), ʷʢʘ ʤʽʩʪʠʪʴ ʪʝʭʥʽʢʦï

ʝʢʦʥʦʤʽʯʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʠ, ʢʨʝʩʣʝʥʠʢʠ, ʤʘʢʝʪʠ, ʢʦʰʪʦʨʠʩʠ, 

ʧʦʷʩʥʶʚʘʣʴʥʽ ʟʘʧʠʩʢʠ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʨʦʙʽʚ ʽ ʪ.ʧ. 

ʇʨʦʝʢʪʫʚʘʣʴʥʠʢ ï ʬʘʭʽʚʝʮʴ ʚ ʦʙʣʘʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʡʦʛʦ ʟʘʜʘʯʘ ī 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʧʝʨʝʜʥʽ ʧʦʰʫʢʠ, ʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʝʩʢʽʟʥʠʡ ʧʨʦʝʢʪ, ʧʨʦʝʢʪʥʦïʢʦʰʪʦʨʠʩʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ. ɺ ʫʤʦʚʘʭ ʥʘʫʢʦʚʦï

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʨʦʙʦʪʘ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʫʩʝ ʙʽʣʴʰ ʟʜʦʙʫʚʘʻ ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʱʦ ʚʽʜ ʥʴʦʛʦ ʧʦʪʨʽʙʥʦ ʥʝ ʧʨʦʩʪʦ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʦʙôʻʢʪ, ʘʣʝ ʽ 
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ʜʦʜʘʪʠ ʡʦʤʫ ʥʦʚʫ, ʢʨʘʱʫ ʷʢʽʩʪʴ ʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʮʝ ʪʠʧ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʪʚʦʨʯʦʩʪʽ. ɿʦʢʨʝʤʘ, ʫ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʨʦʟʨʦʙʢʦʶ 

ʧʝʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ, ʷʢʘ ʧʦʪʽʤ ʤʘʪʝʨʽʘʣʽʟʫʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɺʦʥʦ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʩʪʚʦʨʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʦʟʨʘʭʫʥʢʠ, 

ʦʧʝʨʘʮʽʾ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ ʪʘ ʽʥ. 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʝʨʽʡʥʦʛʦ ʪʘ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ ʽ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ, ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʘ 

ʚʽʜʧʨʘʮʶʚʘʥʥʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʘʡʙʫʪʥʴʦʾ ʪʝʭʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʢʦʥʩʪʨʫʢʪʦʨ 

ʨʦʟʨʘʭʦʚʫʻ ʢʦʥʢʨʝʪʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦïʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ɿʘʚʜʘʥʥʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʤʘʰʠʥ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ ʪʘ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʧʨʠ 

ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. 

ɻʦʣʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ: ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ; 

ʤʘʣʽ ʤʘʩʘ, ʤʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ, ʛʘʙʘʨʠʪʠ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʽ ʨʝʤʦʥʪ; ʚʠʩʦʢʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʨʦʩʪʦʪʘ ʽ ʙʝʟʧʝʢʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ, ʟʨʫʯʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʽ ʨʦʟʙʠʨʘʥʥʷ; ʜʦʪʨʠʤʘʥʥʷ 

ʚʠʤʦʛ ʪʝʭʥʽʯʥʦʾ ʝʩʪʝʪʠʢʠ.  

ʂʦʥʩʪʨʫʢʪʦʨ ï ʽʥʞʝʥʝʨ, ʬʘʭʽʚʝʮʴ ʚ ʦʙʣʘʩʪʽ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɿʚʠʯʘʡʥʦ ʚʽʥ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ (ʪʝʭʥʦʣʦʛʽʯʥʦʾ) ʩʠʩʪʝʤʠ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʟʘʢʣʶʯʥʠʭ ʩʪʘʜʽʷʭ ʪʝʭʥʽʯʥʦʛʦ ʽ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ. ʂʦʥʩʪʨʫʢʪʦʨ ʘʢʮʝʥʪʫʻ ʩʚʦʶ 

ʫʚʘʛʫ ʥʘ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʜʦ ʤʘʪʝʨʽʘʣʫ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʮʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʘʥʜʘʨʪʘʤ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʟʨʦʙʮʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ. 

ɯʥʞʝʥʝʨ (ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ ingeniare ï ʪʚʦʨʠʪʠ, ʩʪʚʦʨʶʚʘʪʠ, 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ) ʻ ʬʘʭʽʚʮʝʤ ʟ ʚʠʱʦʶ ʪʝʭʥʽʯʥʦʶ ʦʩʚʽʪʦʶ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻ 

ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ 

ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʴʦʛʦ ʥʘʫʢʦʚʦïʪʝʭʥʽʯʥʠʭ ʥʦʚʦʚʚʝʜʝʥʴ.  
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ɯʥʞʝʥʝʨʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ (ʩʧʦʨʫʜ, ʤʝʭʘʥʽʟʤʽʚ, 

ʧʨʠʩʪʨʦʾʚ, ʤʘʰʠʥ ʽ ʪ. ʧ.) ʪʘ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɯʥʞʝʥʝʨʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʥʘʫʢʫ ʧʨʦ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʽ ʪʝʭʥʽʯʥʫ ʧʨʘʢʪʠʢʫ, 

ʟʚʽʜʢʠ ʚʦʥʘ ʟʘʧʦʟʠʯʫʻ ʢʦʥʩʪʨʫʢʪʠʚʥʦïʪʝʭʥʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ ʧʨʦ 

ʤʘʪʝʨʽʘʣʠ, ʢʦʥʩʪʨʫʢʮʽʾ, ʾʭ ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʪ.ʜ. 

 

1.1.5. ʉʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʤʘʰʠʥ 

ʧʝʨʝʨʦʙʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙʠ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ ʧʨʦʜʫʢʮʽʾ. ʉʘʤ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ ʫʢʨʫʧʥʝʥʠʭ ʝʪʘʧʽʚ [2]: 

1) ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʩʠʪʫʘʮʽʾ. 

2) ʈʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʫ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʩʪʨʫʢʪʫʨʠ ʦʙôʻʢʪʘ (ʚʠʙʽʨ ʩʭʝʤʥʠʭ 

ʨʦʟʚôʷʟʘʥʴ). 

3) ʋʟʛʦʜʞʝʥʥʷ ʧʨʠʥʮʠʧʫ ʨʦʟʚôʷʟʘʥʥʷ ʟ ʫʤʦʚʘʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

4) ʈʦʟʨʦʙʢʘ ʨʦʙʦʯʦʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

5) ʆʮʽʥʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ ʘʥʘʣʽʟʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʦʾ ʣʦʛʽʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʫʚʝʩʴ ʧʨʦʮʝʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʢʦʥʩʪʨʫʶʚʘʥʥʷ), ɼʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ 

ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʨʦʙʠ ʚʩʽʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʨʦʙʫ, ʧʝʨʝʜʙʘʯʘʻ ʧôʷʪʴ 

ʩʪʘʜʽʡ: ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ), ʪʝʭʥʽʯʥʘ ʧʨʦʧʦʟʠʮʽʷ (ʇ), ʝʩʢʽʟʥʠʡ ʧʨʦʝʢʪ (ɽ), 

ʪʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ (ʊ), ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺ ʫʤʦʚʘʭ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ 

(ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʤʦʚʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ) ʮʽ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʱʦ 

ʩʧʨʦʱʫʶʪʴʩʷ, ʧʨʦ ʱʦ ʙʫʜʝ ʩʢʘʟʘʥʦ ʜʘʣʽ. 

ɼʣʷ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʽ ʝʪʘʧʠ ʨʦʙʽʪ ʽ ʾʭ ʟʤʽʩʪ. 

ʂʦʥʢʨʝʪʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ, ʡʦʛʦ ʦʙʩʷʛ ʽ ʟʤʽʩʪ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʝʮʠʬʽʢʦʶ ʨʦʟʨʦʙʣʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʫ ʡ ʧʨʘʢʪʠʢʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʘʣʫʟʽ ʡ ʯʘʩʪʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʛʘʣʫʟʝʚʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʆʉʊ). 

ʇʝʨʝʣʽʢ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʽ ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʪʘʢʦʞ ʦʛʦʚʦʨʶʶʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ. 
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ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ 

ʚʠʤʦʛʠ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʚʠʨʦʙʫ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. 

ʊʝʭʥʽʯʥʘ ʧʨʦʧʦʟʠʮʽʷ ï ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʪʝʭʥʽʯʥʽ ʽ ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ ʦʙˇʨʫʥʪʦʚʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʚʠʨʦʙʫ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʽ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ 

ʚʠʨʦʙʽʚ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʽ ʽʩʥʫʶʯʠʭ ʚʠʨʦʙʽʚ, ʘ 

ʪʘʢʦʞ ʧʘʪʝʥʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʽʯʥʘ ʧʨʦʧʦʟʠʮʽʷ ʻ ʧʽʜʩʪʘʚʦʶ ʨʦʟʨʦʙʢʠ ʝʩʢʽʟʥʦʛʦ 

ʧʨʦʝʢʪʫ. 

ɽʩʢʽʟʥʠʡ ʧʨʦʝʢʪ ï ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ 

ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʧʨʠʥʮʠʧʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʜʘʶʪʴ ʟʘʛʘʣʴʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʽ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚʠʨʦʙʫ, ʘ ʪʘʢʦʞ ʜʘʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ [3]. 

ɽʩʢʽʟʥʠʡ ʧʨʦʝʢʪ ʨʦʟʨʦʙʣʷʶʪʴ ʟʚʠʯʘʡʥʦ ʚ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʘʭ ʟ ˇʨʫʥʪʦʚʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʘʥʘʣʽʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʚʽʜʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʨʦʟʨʦʙʢʠ.  

ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʚʦʜʘ, 

ʨʦʟʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯ ʟ ʝʩʢʽʟʥʦʶ ʢʦʤʧʦʥʦʚʢʦʶ ʾʭ ʜʝʪʘʣʝʡ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʧʨʠʥʮʠʧʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʽ ʜʘʶʪʴ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʽ 

ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚʠʨʦʙʫ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ.  

ʗʢ ʧʨʘʚʠʣʦ, ʨʦʟʨʘʭʫʥʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʧʘʨʘʣʝʣʴʥʠʤ ʚʠʢʨʝʩʣʶʚʘʥʥʷʤ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ 

ʨʦʟʤʽʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ (ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʧʦʨʘʤʠ ʚʘʣʽʚ, ʤʽʩʮʷʤʠ 

ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʪ.ʧ.), ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʟ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʦʝʪʘʧʥʝ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʧʨʦʮʝʩʽ ʾʾ 

ʨʦʟʨʘʭʫʥʢʫ ʻ ʦʜʥʠʤ ʟ ʚʠʜʽʚ ʧʝʨʝʚʽʨʢʠ ʮʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʅʝʧʨʘʚʠʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʦʨʫʰʝʥʥʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʝʪʘʣʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʝʩʢʽʟʥʦʾ ʢʦʤʧʦʥʦʚʢʠ ʚʠʨʦʙʫ. 

ʇʝʨʰʽ ʧʨʦʝʢʪʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʩʪʘʜʽʾ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ, 

ʷʢ ʧʨʘʚʠʣʦ, ʩʧʨʦʱʝʥʠʤʠ ʽ ʥʘʙʣʠʞʝʥʠʤʠ. ʆʩʪʘʪʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʻ 

ʧʝʨʝʚʽʨʦʯʥʠʤ ʜʣʷ ʜʘʥʦʾ (ʚʞʝ ʥʘʤʽʯʝʥʦʾ) ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ. 

ɹʘʛʘʪʦ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʜʝʪʘʣʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʝ ʨʦʟʨʘʭʦʚʫʶʪʴ, ʘ 

ʧʨʠʡʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʚʽʜʫ (ʧʦ ʘʥʘʣʦʛʽʾ) ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ 
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ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘ ʜʘʥʠʤʠ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʥʦïʜʦʚʽʜʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ï 

ʧʽʜʨʫʯʥʠʢʽʚ, ʜʦʚʽʜʥʠʢʽʚ ʪʘ ʽʥ. 

ɽʩʢʽʟʥʠʡ ʧʨʦʝʢʪ ʧʽʩʣʷ ʫʪʚʝʨʜʞʝʥʥʷ ʩʣʫʞʠʪʴ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʘʙʦ ʨʦʙʦʯʦʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ ï ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ 

ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʦʩʪʘʪʦʯʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʜʘʶʪʴ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʙʫʜʦʚʫ ʚʠʨʦʙʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʦʙʦʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ [4]. 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ ʧʽʩʣʷ ʫʪʚʝʨʜʞʝʥʥʷ ʩʣʫʞʠʪʴ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʈʦʟʨʦʙʢʘ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ï ʟʘʢʣʶʯʥʘ ʩʪʘʜʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʩʽʭ ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʦʬʦʨʤʣʝʥʥʷ ʟʘʷʚʢʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʙʽʪ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.1.1. 

ɺ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʦʙôʻʤ ʨʦʙʽʪ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʚʠʯʘʡʥʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʰʝʥʥʷʤ ʢʘʬʝʜʨʠ ʽ ʫʢʘʟʫʻʪʴʩʷ ʚ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ. ʇʨʠ 

ʨʦʟʨʦʙʮʽ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʚʠʜʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʘʙʦ ʡʦʛʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ) ʟʚʠʯʘʡʥʦ ʧʨʠʚʦʜʷʪʴ ʢʨʝʩʣʝʥʠʢ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʫ, 

ʢʨʝʩʣʝʥʠʢʠ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ (ʪʠʭ, ʱʦ ʧʨʦʝʢʪʫʶʪʴʩʷ ʘʙʦ ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ)  ʨʦʙʦʯʽ 

ʢʨʝʩʣʝʥʠʢʠ ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ (ʚʘʣʽʚ, ʜʝʪʘʣʝʡ ʧʝʨʝʜʘʯ, ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʪʦʱʦ). 

 

ʈʠʩʫʥʦʢ 1.1.1 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʠʨʦʙʽʚ. 
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ɼʦʢʫʤʝʥʪʘʮʽʷ, ʦʜʝʨʞʘʥʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʦʝʢʪʦʤ. ɺ ʧʨʦʝʢʪ ʦʙʦʚôʷʟʢʦʚʦ ʚʭʦʜʠʪʴ ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʪʘʙʣʠʮʷʤʠ, ʩʭʝʤʘʤʠ ʽ ʝʩʢʽʟʘʤʠ. ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʨʝʩʣʝʥʠʢʘʤʠ (ʦʙʫʤʦʚʣʝʥʠʤʠ ʚ ʪʝʭʥʽʯʥʦʤʫ 

ʟʘʚʜʘʥʥʽ). 

ʇʽʩʣʷ ʟʘʭʠʩʪʫ ʥʘ ʝʢʩʧʝʨʪʥʽʡ ʨʘʜʽ ʧʨʦʝʢʪ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʚʠʨʦʙʫ.  
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1.2. ʆʉʅʆɺʅɯ ʇʆʂɸɿʅʀʂʀ ʄɸʐʀʅ 

 

ɿʘʜʘʯʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʤʘʰʠʥ, ʷʢʽ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠ ʦʮʽʥʮʽ ʜʦʩʢʦʥʘʣʦʩʪʽ ʤʘʰʠʥʠ ʻ ʾʾ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, ʤʝʪʘʣʦʻʤʥʽʩʪʴ, 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʨʦʩʪʦʪʘ ʽ ʙʝʟʧʝʢʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʟʨʫʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʽ ʨʦʟʙʠʨʘʥʥʷ. 

 

1.2.1. ʇʦʥʷʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʚ 

ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ (ʤ
3
, ʤ

2
, ʤ, ʢʛ, ʪ, ʰʪ. ʽ ʪ.ʧ.), ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʧʝʚʥʠʡ 

ʯʘʩ (ʛʦʜʠʥʫ, ʟʤʽʥʫ, ʤʽʩʷʮʴ, ʨʽʢ). ʈʦʟʨʽʟʥʷʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʚʠʟʥʘʯʝʥʫ ʘʥʘʣʽʪʠʯʥʦ, ʽ ʬʘʢʪʠʯʥʫ, ʪʫ, ʱʦ ʦʜʝʨʞʫʶʪʴ ʟʽ ʟʚʽʪʥʠʭ ʜʘʥʠʭ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʩʪʫʧʝʥʷ ʫʨʘʭʫʚʘʥʥʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫ, ʪʝʭʥʽʯʥʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ 

ʟʘʜʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʦʙʫʤʦʚʣʶʶʯʠ ʚʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʠ. ʎʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʘ (ʪʝʦʨʝʪʠʯʥʘ) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʨʦʙʦʪʽ ʤʘʰʠʥʠ 

ʧʨʦʪʷʛʦʤ ʬʽʢʩʦʚʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. 

ʊʝʭʥʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʮʝ ʥʘʡʚʠʱʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʟʘ ʦʜʥʫ 

ʛʦʜʠʥʫ ʙʝʟʧʝʨʝʨʚʥʦʾ (ʯʠʩʪʦʾ) ʨʦʙʦʪʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚʘʭ ʧʨʠ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʙʽʪʥʠʢʘʤʠ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʦʚʦʣʦʜʽʣʠ ʧʝʨʝʜʦʚʠʤʠ ʧʨʠʡʦʤʘʤʠ ʽ ʤʝʪʦʜʘʤʠ ʢʝʨʫʚʘʥʥʷ ʤʘʰʠʥʦʶ, ʾʾ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ ʤʘʰʠʥʠ ʦʧʝʨʘʮʽʡ. 

ʊʝʭʥʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʥʘʭʦʜʷʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʨʦʙʥʠʯʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʟʘ ʧʘʩʧʦʨʪʥʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʨʦʟʨʘʭʫʥʢʘʤʠ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʮʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʘ ʧʨʠ ʨʝʘʣʴʥʠʭ ʨʝʞʠʤʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʟʘ ʯʘʩʦʤ, ʦʙʫʤʦʚʣʝʥʠʤ 

ʧʨʦʩʪʦʷʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʥʝʥʘʣʝʞʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʨʦʙʽʪ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʝʨʝʨʚʘʤʠ, ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦïʪʝʭʥʽʯʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ (ʥʝʧʣʘʥʦʚʝ ʧʨʠʚʝʜʝʥʥʷ ʤʘʰʠʥ ʫ ʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ, ʥʠʟʴʢʘ 
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ʢʚʘʣʽʬʽʢʘʮʽʷ ʤʘʰʠʥʽʩʪʘïʦʧʝʨʘʪʦʨʘ ʪʘ ʽʥ.). ɽʢʩʧʣʫʘʪʘʮʽʡʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʦʨʤ ʚʠʨʦʙʽʪʢʫ.  

 

1.2.2. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ 

 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʦʩʧʦʜʘʨʩʴʢʽ ʨʝʟʫʣʴʪʘʪʠ ʽ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʰʠʥ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʘ ʚʠʤʽʨʶʻʪʴʩʷ 

ʚʽʜʥʦʰʝʥʥʷʤ ʝʬʝʢʪʫ, ʱʦ ʦʜʝʨʞʫʻʪʴʩʷ (ʫ ʚʠʛʣʷʜʽ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʫ ʧʨʦʜʫʢʮʽʾ, 

ʷʢʘ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʘʙʦ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ, ʟʥʠʞʝʥʥʷʤ ʾʭ ʩʦʙʽʚʘʨʪʦʩʪʽ, 

ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ) ʜʦ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʰʠʥʠ. 

ɺʝʣʠʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʜʘʶʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ, ʤʦʜʠʬʽʢʘʮʽʷ, ʘʛʨʝʛʘʪʫʚʘʥʥʷ ʪʘ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʷ ʤʘʰʠʥ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ï ʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʠʣ ʟ 

ʤʝʪʦʶ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʦʧʪʠʤʘʣʴʥʦʾ ʝʢʦʥʦʤʽʾ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ī ʮʝ ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʠʧʦʨʦʟʤʽʨʽʚ ʰʠʨʦʢʦ 

ʚʞʠʚʘʥʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ.  

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʨʠʩʢʦʨʶʻ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʣʝʛʰʫʻ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʨʝʤʦʥʪ ʤʘʰʠʥ ʪʘ ʧʨʠ ʜʦʮʽʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʥʜʘʨʪʥʠʭ 

ʜʝʪʘʣʝʡ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ. 

ʉʪʘʥʜʘʨʪ ʤʦʞʝ ʙʫʪʠ: 

ï ʫ ʚʠʛʣʷʜʽ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʤʽʩʪʠʪʴ ʨʷʜ ʚʠʤʦʛ (ʥʦʨʤ), ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʦʙʦʚôʷʟʢʦʚʦʤʫ ʚʠʢʦʥʘʥʥʶ; 

ï ʫ ʚʠʛʣʷʜʽ ʦʩʥʦʚʥʦʾ ʦʜʠʥʠʮʽ ʘʙʦ ʬʽʟʠʯʥʦʾ ʢʦʥʩʪʘʥʪʠ (ʘʤʧʝʨ, ʚʦʣʴʪ, ʤʝʪʨ, 

g = 9,81 ʤ/ʩ
2
, ˊ = 3,14... ʽ ʪ.ʧ.); 

ï ʫ ʚʠʛʣʷʜʽ ʷʢʦʛʦïʥʝʙʫʜʴ ʧʨʝʜʤʝʪʘ ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ (ʝʪʘʣʦʥ 

ʤʽʨʠ ī ʤʝʪʨ, ʢʽʣʦʛʨʘʤ ʪʘ ʽʥ.). 

ʉʪʫʧʽʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʮʽʥʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ: 

 

%100
N

N
ɖ c

c Ö= , 

 

ʜʝ Nc , N ï ʯʠʩʣʦ ʩʪʘʥʜʘʨʪʥʠʭ ʜʝʪʘʣʝʡ ʽ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʜʝʪʘʣʝʡ. 

 

ʉʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʻ ʫʥʽʬʽʢʘʮʽʷ ʽ ʪʠʧʽʟʘʮʽʷ 
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ʋʥʽʬʽʢʘʮʽʷ ï ʨʘʮʽʦʥʘʣʴʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʣʘ ʚʠʜʽʚ, ʪʠʧʽʚ, ʤʘʨʦʢ ʽ 

ʪʠʧʦʨʦʟʤʽʨʽʚ ʚʠʨʦʙʽʚ ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʩʢʣʘʜʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʮʠʭ ʚʠʨʦʙʽʚ; ʦʩʥʦʚʥʠʭ ʪʘ ʜʨʫʛʦʨʷʜʥʠʭ ʨʦʟʤʽʨʽʚ; ʜʦʧʫʩʢʽʚ ʽ ʧʦʩʘʜʦʢ; 

ʤʘʨʦʢ ʤʘʪʝʨʽʘʣʽʚ; ʩʧʦʩʦʙʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ; ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʢʘʟʽʚʦʢ; ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʪ.ʧ. 

ɺʠʜʠ ʫʥʽʬʽʢʘʮʽʾ: ʤʽʞʪʠʧʦʚʘ; ʛʘʣʫʟʝʚʘ ʽ ʤʽʞʛʘʣʫʟʝʚʘ; ʫʥʽʬʽʢʘʮʽʷ ʜʝʪʘʣʝʡ, 

ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʽ ʤʘʰʠʥ; ʫʥʽʬʽʢʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥ ʽ 

ʘʧʘʨʘʪʽʚ; ʫʥʽʬʽʢʘʮʽʷ ʤʘʨʦʢ ʽ ʩʦʨʪʘʤʝʥʪʫ ʤʘʪʝʨʽʘʣʽʚ, ʝʣʝʢʪʨʦʜʽʚ, ʪʠʧʦʨʦʟʤʽʨʽʚ 

ʢʨʽʧʠʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ; ʫʥʽʬʽʢʘʮʽʷ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɼʣʷ ʦʮʽʥʢʠ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʫʥʽʬʽʢʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʧʦʢʘʟʥʠʢʽʚ: ʢʦʝʬʽʮʽʻʥʪ ʟʘʩʪʦʩʦʚʥʦʩʪʽ (ʻ 

ʦʙʦʚôʷʟʢʦʚʠʤ), ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʤʽʞʧʨʦʝʢʪʥʦʾ (ʚʟʘʻʤʥʦʾ) 

ʫʥʽʬʽʢʘʮʽʾ, ʢʦʝʬʽʮʽʻʥʪ ʫʥʽʬʽʢʘʮʽʾ ʛʨʫʧʠ ʚʠʨʦʙʽʚ: 

ʊʠʧʽʟʘʮʽʷ ï ʮʝ ʨʦʟʨʦʙʢʘ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʚôʷʟʘʥʴ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉʪʚʦʨʝʥʥʷ ʤʘʰʠʥ ʥʘ ʙʘʟʽ ʫʥʽʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʉʝʢʮʽʦʥʫʚʘʥʥʷ ï ʧʦʜʽʣ ʤʘʰʠʥʠ ʥʘ ʦʜʥʘʢʦʚʽ ʩʝʢʮʽʾ ʽ ʫʪʚʦʨʝʥʥʷ ʧʦʭʽʜʥʠʭ 

ʤʘʰʠʥ ʥʘʙʦʨʦʤ ʫʥʽʬʽʢʦʚʘʥʠʭ ʩʝʢʮʽʡ. ʉʝʢʮʽʦʥʫʚʘʥʥʶ ʜʦʙʨʝ ʧʽʜʜʘʶʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʝʨʠ ï ʩʪʨʽʯʢʦʚʽ, ʩʢʨʝʙʢʦʚʽ, ʣʘʥʮʶʛʦʚʽ, ʢʦʚʰʦʚʽ ʝʣʝʚʘʪʦʨʠ ʽ ʪ.ʜ., 

ʜʠʩʢʦʚʽ ʬʽʣʴʪʨʠ, ʧʣʘʩʪʠʥʯʘʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ, ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ. 

ʄʝʪʦʜ ʟʤʽʥʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ï ʟʤʽʥʝʥʥʷ ʜʦʚʞʠʥʠ ʤʘʰʠʥʠ ʘʙʦ 

ʘʛʨʝʛʘʪʫ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʬʦʨʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦ ʨʦʪʦʨʥʠʭ ʤʘʰʠʥ (ʰʝʩʪʝʨʝʥʥʽ ʽ ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ, 

ʢʦʤʧʨʝʩʦʨʠ, ʚʘʣʢʦʚʽ ʤʘʰʠʥʠ, ʤʽʰʘʣʢʠ ʽ ʪ.ʧ.). 

ʄʝʪʦʜ ʙʘʟʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʘʛʨʝʛʘʪʫ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʘʰʠʥʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʻʜʥʘʥʥʷʤ ʜʦ ʥʴʦʛʦ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ (ʜʦʨʦʞʥʽ ʤʘʰʠʥʠ, ʩʘʤʦʭʽʜʥʽ ʢʨʘʥʠ, ʥʘʚʘʥʪʘʞʫʚʘʯʽ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ, ʢʫʭʦʥʥʽ ʢʦʤʙʘʡʥʠ, ʪʦʱʦ). 

ʂʦʥʚʝʨʪʫʚʘʥʥʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʦʾ ʤʘʰʠʥʠ ʘʙʦ ʦʩʥʦʚʥʠʭ ʾʾ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʨʠʢʣʘʜ ï ʧʝʨʝʚʝʜʝʥʥʷ 

ʧʦʨʰʥʝʚʠʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʟ ʦʜʥʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ ʥʘ ʽʥʰʽʡ ï 

ʙʝʥʟʠʥʦʚʠʭ ʫ ʛʘʟʦʚʽ; ʢʦʤʧʨʝʩʦʨʽʚ ʧʦʚʽʪʨʷʥʠʭ ï ʥʘ ʭʣʘʜʦʥ, ʘʤʽʘʢ (NH3). 

ʂʦʤʧʘʫʥʜʫʚʘʥʥʷ ï ʤʝʪʦʜ ʧʘʨʘʣʝʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʤʘʰʠʥ ʟ ʤʝʪʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʠʢʣʘʜ 

ʫʩʪʘʥʦʚʢʘ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʜʚʠʛʫʥʽʚ ʥʘ ʢʨʠʣʽ ʣʽʪʘʢʘ. 
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ʄʦʜʠʬʽʢʫʚʘʥʥʷ ï ʧʝʨʝʨʦʙʢʘ ʤʘʰʠʥʠ ʟ ʤʝʪʦʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʾʾ ʜʦ ʽʥʰʠʭ 

ʫʤʦʚ ʨʦʙʦʪʠ, ʦʧʝʨʘʮʽʡ ʽ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʟʤʽʥʝʥʥʷ ʦʩʥʦʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɸʛʨʝʛʘʪʫʚʘʥʥʷ ï ʩʪʚʦʨʝʥʥʷ ʤʘʰʠʥ ʰʣʷʭʦʤ ʢʦʤʙʽʥʘʮʽʾ ʫʥʽʬʽʢʦʚʘʥʠʭ 

ʘʛʨʝʛʘʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʘʚʪʦʥʦʤʥʽ ʚʫʟʣʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ 

ʨʽʟʥʦʤʫ ʯʠʩʣʽ ʽ ʢʦʤʙʽʥʘʮʽʷʭ ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʪʘʥʠʥʽ. 

ʂʦʤʧʣʝʢʩʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ï ʤʝʪʦʜ, ʙʣʠʟʴʢʠʡ ʜʦ ʘʛʨʝʛʘʪʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʛʨʝʛʘʪʽʚ ʧʨʦʩʪʦʛʦ ʪʠʧʫ: ʚʽʜʩʪʽʡʥʠʢʠ, ʚʠʧʘʨʥʽ ʫʩʪʘʥʦʚʢʠ 

(ʜʥʠʱʘ, ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ, ʪʨʫʙʠ, ʬʣʘʥʮʽ ʪʘ ʽʥ.). 

ʋʥʽʚʝʨʩʘʣʽʟʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʬʫʥʢʮʽʡ ʤʘʰʠʥ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʽʘʧʘʟʦʥʫ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʠʤʠ, ʨʦʟʰʠʨʝʥʥʷʤ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʦʙôʻʢʪʽʚ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʪʠʧʦʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʤʘʰʠʥʠ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʪʠʧʘʞʫ ʽ ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʩʝʨʽʡʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʝ ʪʝʞ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʟʘʜʘʯʘ. 

ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʤʘʰʠʥʠ ʚʠʤʦʛʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʫ, ʱʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʦʞʣʠʚʦʩʪʽ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʘʮʽ, ʟʘʩʦʙʽʚ, ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʯʘʩʫ ʧʨʠ ʪʝʭʥʽʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʛʦʪʦʚʣʝʥʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʨʝʤʦʥʪʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʻ ʜʦʩʢʦʥʘʣʠʡ ʚʠʛʣʷʜ, ʟʨʫʯʥʘ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʥʘʙʣʠʞʝʥʘ ʜʦ ʽʜʝʘʣʴʥʦʾ. ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʦʮʽʥʶʻʪʴʩʷ 

ʨʽʚʥʝʤ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ: 
 

1
ʂ

ʂ
K

ʙ

ʪ ²= , 

 

ʜʝ ʂ ï ʧʦʢʘʟʥʠʢ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ; 

    ʂʙ ï ʙʘʟʦʚʠʡ ʧʦʢʘʟʥʠʢ, ʧʨʠʡʥʷʪʠʡ ʟʘ ʚʠʭʽʜʥʠʡ ʧʨʠ ʧʦʨʽʚʥʷʣʴʥʽʡ 

ʦʮʽʥʮʽ. 
 

ʇʦʢʘʟʥʠʢ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʜʠʥ ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʾʾ ʦʟʥʘʢ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ: 

ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ; 

ï ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʫ.  
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ɼʦʜʘʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ï ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʘʙʦ ʚʘʨʪʽʩʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʘʙʦ ʨʝʤʦʥʪ ʚʠʨʦʙʫ; 

ï ʪʝʭʥʽʯʥʽ ï ʚʠʟʥʘʯʘʶʪʴ ʚʠʪʨʘʪʠ ʽ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʦʯʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʫʥʽʬʽʢʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʽ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʫʶʪʴ ʧʦ ʚʠʜʘʭ ʽ ʽʥʰʠʤ 

ʦʟʥʘʢʘʤ (ʩʪʘʜʽʷʤ ʨʦʟʨʦʙʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ, ʚʠʜʘʭ ʚʠʨʦʙʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʠʜʘʭ ʧʨʦʮʝʩʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʠʨʦʙʫ). 

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʾ ʦʟʥʘʢʠ ʨʦʟʛʣʷʜʘʶʪʴ: 

ï ʚʠʨʦʙʥʠʯʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ; 

ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ: 

ʘ) ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ; 

ʙ) ʨʝʤʦʥʪʥʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʥʷʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʽ, ʩʢʣʘʜʘʣʴʥʦʾ 

ʦʜʠʥʠʮʽ ʽ ʚʠʨʦʙʫ ʚ ʮʽʣʦʤʫ. 

ʆʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʽ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʧʦ 

ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ: ʬʦʨʤʘ ʧʦʚʝʨʭʥʽ, ʨʦʟʤʽʨʠ, ʤʘʪʝʨʽʘʣ 

ʪʘ ʽʥ. 

ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ ʧʝʨʝʨʦʙʥʦʛʦ ʽ ʭʘʨʯʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʭʦʜʷʪʴ ʽʟ ʧʨʠʥʮʠʧʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʥʘʩʪʫʧʥʦʩʪʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʥʘʩʪʫʧʥʽʩʪʴ ʜʣʷ ʤʘʰʠʥʠ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʧʦʣʷʛʘʻ ʫ 

ʚʠʙʦʨʽ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʪʘ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʷʢʽ ʚʞʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʚ ʽʥʰʠʭ 

ʤʘʰʠʥʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʫʞʝ ʦʩʚʦʻʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʥʘʩʪʫʧʥʽʩʪʴ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʥʦʚʦʾ ʤʘʰʠʥʠ, ʧʦʣʷʛʘʻ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʫ ʚʚʝʜʝʥʥʽ ʚ ʟʨʘʟʦʢ, 

ʷʢʠʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʫʩʴʦʛʦ ʢʦʨʠʩʥʦʛʦ, ʱʦ ʻ ʚ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʤʘʰʠʥ. 

ɯʥʦʜʽ ʢʦʨʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʽʥʚʝʨʩʽʾ (ʟʚʦʨʦʪʥʽʩʪʴ ʬʫʥʢʮʽʡ, 

ʬʦʨʤ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ) ï ʪʦʙʪʦ ʙʫʚʘʻ ʚʠʛʽʜʥʦ ʧʦʤʽʥʷʪʠ ʜʝʪʘʣʽ ʨʦʣʷʤʠ: 

ʚʝʜʫʯʫ ʜʝʪʘʣʴ ʟʨʦʙʠʪʠ ʚʝʜʝʥʦʶ, ʥʘʧʨʷʤʥʫ ʚ ʝʣʝʤʝʥʪ, ʱʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ, 

ʥʝʨʫʭʦʤʫ ʚ ʨʫʭʦʤʫ, ʟʦʚʥʽʰʥʽʡ ʢʦʥʫʩ ʟʘʤʽʥʠʪʠ ʚʥʫʪʨʽʰʥʽʤ, ʱʦ ʜʘʻ ʧʝʚʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ. 

 

 



 
 

32 
 

1.2.3. ʇʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

 

ʅʘʜʽʡʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʰʠʥʠ ʟʙʝʨʽʛʘʪʠ ʚ ʯʘʩʽ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ 

ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʾ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʨʝʤʦʥʪʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʰʠʥʠ ʽ ʫʤʦʚ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʽʡʥʽʩʪʴ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ, 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ, ʟʙʝʨʝʞʝʥʦʩʪʽ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʤʘʰʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʥʠʤ ʥʘʨʦʙʽʪʢʦʤ 

(ʥʘʨʦʙʽʪʢʦʤ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʰʦʾ ʚʽʜʤʦʚʠ), 

ʥʘʨʦʙʽʪʢʦʤ ʤʽʞ ʚʽʜʤʦʚʘʤʠ (ʥʘʨʦʙʽʪʢʦʤ ʤʘʰʠʥʠ ʚʽʜ ʟʘʢʽʥʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ 

ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʧʽʩʣʷ ʚʽʜʤʦʚʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʚʽʜʤʦʚʠ). 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʤʘʰʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʨʝʩʫʨʩʦʤ (ʥʘʨʦʙʽʪʢʦʤ 

ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʜʦ ʧʝʨʝʭʦʜʫ ʚ 

ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ) ʽ ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ (ʢʘʣʝʥʜʘʨʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʜʦ ʧʝʨʝʭʦʜʫ ʚ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ). 

ʈʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ï ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʤʘʰʠʥʠ ʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʽ ʥʝʧʦʣʘʜʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. 

ʉʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʫ ʥʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥʠ. 

ɿʙʝʨʝʞʝʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʰʠʥʠ ʟʙʝʨʽʛʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʽʩʣʷ ʩʪʨʦʢʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ï ʩʪʘʥ ʤʘʰʠʥʠ, ʧʨʠ ʷʢʦʤʫ ʚʦʥʘ ʟʜʘʪʥʘ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ 

ʬʫʥʢʮʽʾ ʟ ʤʦʞʣʠʚʠʤʠ ʧʝʨʝʨʚʘʤʠ ʥʘ ʨʝʤʦʥʪ ʜʦ ʧʦʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ 

ʥʝʚʠʛʽʜʥʠʤ. 

ʉʧʨʘʚʥʽʩʪʴ ï ʩʪʘʥ ʤʘʰʠʥʠ, ʧʨʠ ʷʢʦʤʫ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʠʤ ʽ 

ʜʨʫʛʦʨʷʜʥʠʤ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦïʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɺʽʜʤʦʚʘ ï ʩʪʘʥ ʤʘʰʠʥʠ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʧʦʨʫʰʝʥʥʽ ʾʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɺʽʜʤʦʚʠ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʜʝʪʘʣʝʡ ʘʙʦ ʾʭ ʧʦʚʝʨʭʦʥʴ. ɺʽʜʤʦʚʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚʥʠʤʠ ʘʙʦ ʯʘʩʪʢʦʚʠʤʠ, ʢʦʣʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʚʠʨʦʙʫ. 
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ʅʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ï ʮʝ ʩʝʨʝʜʥʽʡ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʜʦ ʧʝʨʰʦʾ 

ʚʽʜʤʦʚʠ, ʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʠʭ ʤʘʰʠʥ ʚʚʦʜʠʪʴʩʷ ʱʝ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ 

ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʚʽʜʤʦʚʘʤʠ. 

ʉʝʨʝʜʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʩʫʨʩ ï ʩʝʨʝʜʥʽʡ ʥʘʨʦʙʽʪʦʢ ʤʘʰʠʥʠ ʜʦ ʢʽʥʮʝʚʦʛʦ 

ʩʪʘʥʫ; ʚʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʯʘʩʫ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʧʝʨʽʦʜ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʽʥʰʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. 

ʈʝʩʫʨʩ ʤʘʰʠʥʠ ʤʦʞʥʘ ʚʠʨʘʞʘʪʠ ʪʘʢʦʞ ʚʝʣʠʯʠʥʘʤʠ, ʧʨʦʧʦʨʮʽʡʥʠʤʠ 

ʤʘʰʠʥʥʦʤʫ ʯʘʩʫ ï ʯʠʩʣʦʤ ʮʠʢʣʽʚ, ʢʽʣʴʢʽʩʪʶ ʢʽʣʦʤʝʪʨʽʚ ʧʨʦʙʽʛʫ, ʤʘʩʦʶ ʚʠʨʦʙʣʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ï ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʛʨʝʩʠʚʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʟʘʜʘʥʠʤ ʫʤʦʚʘʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʤʝʥʰʽ ʩʪʨʦʢʠ ʦʩʚʦʻʥʥʷ, 

ʪʨʠʚʘʣʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ, ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʻ: 

1) ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʧʨʠʡʤʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʚʟʷʪʠʭ ʟ ʽʩʥʫʶʯʠʭ ʤʘʰʠʥ, ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ: 
 

30

21
1

nn

nn
K

-

+
= , 

ʜʝ n0 ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ ʚ ʤʘʰʠʥʽ; 

     n1 ï ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʚʟʷʪʠʭ ʟ ʙʘʟʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; 

     n2 ï ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʚʟʷʪʠʭ ʟ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

     n3 ï ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʝʪʘʣʝʡ; 
 

2) ʢʦʝʬʽʮʽʻʥʪ ʥʦʨʤʘʣʽʟʘʮʽʾ ï ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʝʪʘʣʝʡ: 

0

3
2

n

n
K = . 

ɿʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʥʠʞʫʻ ʚʘʨʪʽʩʪʴ ʤʘʰʠʥʠ; 

3) ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʥʦʩʪʽ ʜʝʪʘʣʝʡ ï ʚʠʨʘʞʘʻ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, 

ʷʢʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʥʫ ʤʘʰʠʥʫ: 

m

n
K 0

2 = , 

ʜʝ m ï ʯʠʩʣʦ ʦʜʥʘʢʦʚʠʭ ʜʝʪʘʣʝʡ. 
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ʆʢʨʽʤ ʮʴʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʤʘʰʠʥ ʥʘʣʝʞʘʪʴ: 

ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʨʘʞʘʻ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʦʾ 

ʚʘʛʠ ʤʘʰʠʥʠ ʜʦ ʚʘʛʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʛʦʪʦʚʦʢ, ʟ ʷʢʠʭ ʚʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ; 

ï ʢʦʝʬʽʮʽʻʥʪ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ, ʱʦ ʧʦʢʘʟʫʻ ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʻʤʥʦʩʪʽ 

ʟʙʦʨʢʠ ʽ ʨʝʤʦʥʪʫ ʤʘʰʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽ ʧʨʠ ʨʝʤʦʥʪʽ; 

ï ʢʦʝʬʽʮʽʻʥʪ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʟ ʣʠʪʪʷ, ʰʪʘʤʧʦʚʦʢ ʽ 

ʧʨʦʬʽʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥʠ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʮʥʽʩʪʶ ʪʘ ʞʦʨʩʪʢʽʩʪʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ.  

ʈʘʮʽʦʥʘʣʴʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʱʦ ʥʝ ʚʠʤʘʛʘʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ, ʻ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʮʥʶʶʯʠ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʽ ʬʦʨʤ, ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʚʩʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɼʦ ʩʧʦʩʦʙʽʚ ʟʤʽʮʥʶʶʯʦʾ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝʨʤʽʯʥʫ ʽ ʭʽʤʽʢʦï

ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ, ʛʘʨʷʯʫ ʦʙʨʦʙʢʫ ʪʠʩʢʦʤ, ʣʝʛʫʚʘʥʥʷ, ʧʦʚʝʨʭʥʝʚʫ ʧʣʘʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ. 

ɾʦʨʩʪʢʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʧʠʨʘʪʠʩʷ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʜʦʧʫʩʪʠʤʠʤʠ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ (ʪʦʙʪʦ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ). 

ɾʦʨʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (ɽ ï ʤʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʧʨʠ 

ʨʦʟʪʷʛʫïʩʪʠʩʢʫ, ʤʦʜʫʣʴ ʟʩʫʚʫ G ï ʧʨʠ ʟʩʫʚʽ ʪʘ ʢʨʫʯʝʥʥʽ); 

ï ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʫ (ʧʣʦʱʘ ï ʧʨʠ ʨʦʟʪʷʛʫïʩʪʠʩʢʫ, 

ʟʜʚʠʛʦʚʽ, ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʨʠ ʟʛʠʥʽ, ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ï ʧʨʠ ʢʨʫʯʝʥʥʽ); 

ï ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʷʢʝ ʜʝʬʦʨʤʫʻʪʴʩʷ; 

ï ʚʠʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʪʠʧ ʦʧʦʨ. 

ɿʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʽʰʝʥʥʷ 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ. 

ʊʨʠʙʦʪʝʭʥʽʢʘ ï ʥʘʫʢʘ ʧʨʦ ʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʪʚʝʨʜʠʭ ʪʽʣ ʧʨʠ ʾʭ 

ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ, ʱʦ ʦʩʚʽʪʣʶʻ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʠʪʘʥʴ ʪʝʨʪʷ, ʟʥʦʰʫʚʘʥʥʷ ʽ 

ʟʤʘʱʫʚʘʥʥʷ. ʈʷʜ ʪʝʨʤʽʥʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʨʠʙʦʪʝʭʥʽʢʠ, ʥʘʚʝʜʝʥʦ ʚ 

ʩʢʦʨʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ ʜʘʣʽ. 

ɿʥʦʰʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʽ ʚʽʜʜʽʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʦʩʪʫʧʦʚʽʡ ʟʤʽʥʽ ʨʦʟʤʽʨʽʚ ʽ(ʘʙʦ) ʬʦʨʤʠ ʪʽʣʘ. 



 
 

35 
 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʟʥʦʰʫʚʘʥʥʶ ʧʨʠ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʪʝʨʪʷ. 

ɿʤʘʱʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ï ʤʘʪʝʨʽʘʣ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʽ (ʘʙʦ) ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ. 

ɿʤʘʱʝʥʥʷ ï ʜʽʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʤʽʞ ʜʚʦʤʘ 

ʧʦʚʝʨʭʥʷʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʩʠʣʘ ʪʝʨʪʷ ʽ (ʘʙʦ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ. 

ɿʤʘʟʫʚʘʥʥʷ ï ʧʽʜʚʝʜʝʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ. 

ʊʝʨʪʷ ʩʧʦʢʦʶ ï ʪʝʨʪʷ ʜʚʦʭ ʪʽʣ ʧʨʠ ʤʽʢʨʦʧʝʨʝʤʽʱʝʥʥʷʭ ʜʦ ʧʝʨʝʭʦʜʫ ʜʦ 

ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ. 

ʊʝʨʪʷ ʨʫʭʫ ï ʪʝʨʪʷ ʜʚʦʭ ʪʽʣ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ. 

ʉʫʭʝ ʪʝʨʪʷ (ʪʝʨʪʷ ʙʝʟ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ) ï ʪʝʨʪʷ ʜʚʦʭ ʪʽʣ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʚʚʝʜʝʥʦʛʦ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʴï̫ ʢʦʛʦ 

ʚʠʛʣʷʜʫ. 

ʊʝʨʪʷ ʢʦʚʟʘʥʥʷ ï ʪʝʨʪʷ ʨʫʭʫ ʜʚʦʭ ʢʦʥʪʘʢʪʫʶʯʠʭ ʪʚʝʨʜʠʭ ʪʽʣ, ʧʨʠ ʷʢʦʤʫ 

ʾʭ ʰʚʠʜʢʦʩʪʽ ʚ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʫ ʨʽʟʥʽ ʧʦ ʟʥʘʯʝʥʥʶ ʽ ʥʘʧʨʷʤʫ. 

ʊʝʨʪʷ ʢʦʯʝʥʥʷ ï ʪʝʨʪʷ ʨʫʭʫ ʜʚʦʭ ʪʚʝʨʜʠʭ ʪʽʣ, ʧʨʠ ʷʢʦʤʫ ʾʭ ʰʚʠʜʢʦʩʪʽ ʚ 

ʪʦʯʢʘʭ ʜʦʪʠʢʫ ʦʜʥʘʢʦʚʽ ʧʦ ʟʥʘʯʝʥʥʶ ʽ ʥʘʧʨʷʤʫ. 

ʉʠʣʘ ʪʝʨʪʷ ï ʩʠʣʘ ʦʧʦʨʫ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʦʜʥʦʛʦ ʪʽʣʘ ʧʦ 

ʧʦʚʝʨʭʥʽ ʽʥʰʦʛʦ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ, ʥʘʧʨʘʚʣʝʥʦʾ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ 

ʟʘʛʘʣʴʥʦʾ ʤʝʞʽ ʤʽʞ ʮʠʤʠ ʪʽʣʘʤʠ. 

ʐʚʠʜʢʽʩʪʴ ʢʦʚʟʘʥʥʷ ï ʨʽʟʥʠʮʷ ʰʚʠʜʢʦʩʪʝʡ ʪʽʣ ʚ ʪʦʯʢʘʭ ʜʦʪʠʢʫ ʧʨʠ 

ʢʦʚʟʘʥʥʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ï ʚʽʜʥʦʰʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʜʚʦʭ ʪʽʣ ʜʦ ʥʦʨʤʘʣʴʥʦʾ 

ʩʠʣʠ, ʱʦ ʧʨʠʪʠʩʢʫʻ ʮʽ ʪʽʣʘ ʦʜʥʝ ʜʦ ʽʥʰʦʛʦ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ï ʚʽʜʥʦʰʝʥʥʷ ʥʝʧʦʚʥʦʾ ʩʠʣʠ ʪʝʨʪʷ ʩʧʦʢʦʶ ʜʚʦʭ 

ʪʽʣ ʜʦ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʩʠʣʽ, ʱʦ ʧʨʠʪʠʩʢʫʻ ʪʽʣʘ ʦʜʥʝ ʜʦ 

ʽʥʰʦʛʦ.  

ɿ ʪʝʨʪʷʤ ʧʦʚôʷʟʘʥʘ ʦʜʥʘ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ ï 

ʟʥʦʰʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ. ɺʠʪʨʘʪʠ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʰʠʥ ʚʝʣʠʯʝʟʥʽ, 

ʧʨʠʯʦʤʫ ʱʦʨʽʯʥʦ ʚʦʥʠ ʟʙʽʣʴʰʫʶʪʴʩʷ. ʇʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʤʘʰʠʥ ʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘʚʽʪʴ ʫ ʥʝʚʝʣʠʢʦʤʫ ʩʪʫʧʝʥʽ ʨʽʚʥʦʩʠʣʴʥʝ ʚʚʝʜʝʥʥʶ ʟʥʘʯʥʠʭ ʥʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 

ɹʽʣʴʰʽʩʪʴ ʤʘʰʠʥ (85...90 %) ʚʠʭʦʜʠʪʴ ʟ ʣʘʜʫ ʯʝʨʝʟ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ. 

ɺʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʰʠʥʠ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʶʪʴ ʾʾ ʚʘʨʪʽʩʪʴ: ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʚ 6 ʨʘʟʽʚ, ʜʣʷ ʣʽʪʘʢʽʚ ʜʦ 5 ʨʘʟʽʚ, ʜʣʷ 

ʚʝʨʩʪʘʪʽʚ ʜʦ 8 ʨʘʟʽʚ. 
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ʉʪʚʦʨʝʥʥʷ ʚʫʟʣʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʥʘ ʪʝʨʪʷ ʨʽʚʥʦʩʠʣʴʥʝ 

ʚʠʚʽʣʴʥʝʥʥʶ ʚʝʣʠʯʝʟʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʙʦʯʦʾ ʩʠʣʠ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʘʨʘʟ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʶ 

ʩʢʣʘʜʘʶʪʴ ʥʝ ʤʝʥʰʝ 60...80 % ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘ ʙʘʟʽ ʥʘʫʢʠ ʧʨʦ ʪʝʨʪʷ ʽ ʟʥʦʰʫʚʘʥʥʷ (ʪʨʠʙʦʪʝʭʥʦʣʦʛʽʾ) ʥʘ ʜʘʥʠʡ ʯʘʩ 

ʨʦʟʚôʷʟʫʶʪʴʩʷ ʧʨʠʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ (ʪʨʠʙʦʪʝʭʥʽʯʥʽ) ʟʘʜʘʯʽ ʚ ʦʙʣʘʩʪʽ ʪʝʨʪʷ, 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ, ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʨʫʡʥʫʶʯʠʤʠ ʪʘ ʜʝʬʦʨʤʫʶʯʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ, 

ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʜʽʡ ʧʦʚʝʨʭʦʚʦʛʦ ʟʤʽʮʥʝʥʥʷ, ʥʘʥʝʩʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʦʢʨʠʪʪʽʚ ʽ ʪ.ʧ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʣʦʾ ʩʠʣʠ ʪʝʨʪʷ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʛʨʘʜʽʻʥʪ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʠ ʷʢʦʤʫ ʤʽʮʥʽʩʪʴ 

ʚʠʥʠʢʘʶʯʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʥʰʘ ʟʘ ʤʽʮʥʽʩʪʴ ʥʠʞʯʝ 

ʣʝʞʘʯʠʭ ʰʘʨʽʚ. ʎʷ ʫʤʦʚʘ ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʽʜʢʦʛʦ ʘʙʦ ʧʣʘʩʪʠʯʥʦʛʦ 

ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʤʽʮʥʽʩʪʴ ʧʨʠ ʟʜʚʠʛʫ ʟʤʘʱʫʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʩʫʭʦʛʦ ʤʝʪʘʣʫ, ʥʘ ʷʢʠʡ ʚʽʥ ʥʘʥʝʩʝʥʠʡ.  

ɺ ʧʘʨʽ ʪʝʨʪʷ ʪʘʢʠʡ ʛʨʘʜʽʻʥʪ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʥʘʥʝʩʝʥʥʷʤ ʧʣʽʚʢʠ 

(ʤʝʪʘʣʝʚʦʾ, ʥʝʤʝʪʘʣʽʯʥʦʾ), ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʥʦʣʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚ ʧʨʦʮʝʩʽ 

ʪʝʨʪʷ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʧʦʟʠʪʠʚʥʠʡ ʛʨʘʜʽʻʥʪ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ 

ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʘʙʦ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʟʦʥʫ ʪʝʨʪʷ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʠʩʣʦʚʣʝʥʝ, ʧʦʤʽʪʠʤʦ, ʱʦ ʪʽʣʴʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ 

ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ Ăʞʠʪʪʷñ ʚʠʨʦʙʫ, ʚʦʥʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʝʢʪʫ 

ʦʜʝʨʞʫʻ ʧʨʘʚʦ ʥʘ ʤʘʪʝʨʽʘʣʽʟʘʮʽʶ. 

ʆʪʞʝ, ʦʩʥʦʚʥʠʤ ʟʤʽʩʪʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʤʘʪʝʨʽʘʣʽʟʘʮʽʷ ʥʘʫʢʦʚʦï

ʪʝʭʥʽʯʥʠʭ ʽʜʝʡ ʽ ʟʥʘʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʾʭ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙôʻʢʪʫ, ʱʦ ʤʘʻ ʷʢʥʘʡʢʨʘʱʽ ʘʙʦ ʥʘʧʝʨʝʜ ʦʙʫʤʦʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʽ 

ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʠ. ʗʢʽʩʥʦ ʥʦʚʠʡ ʪʝʭʥʽʯʥʠʡ ʦʙ'ʻʢʪ ʦʙʦʚôʷʟʢʦʚʦ 

ʚʢʣʶʯʘʻ ʥʦʚʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ, ʘʣʝ ʥʝ ʚʠʯʝʨʧʫʻʪʴʩʷ ʥʠʤʠ.  

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʦʙôʻʢʪʫ ï ʮʝ ʧʝʨʰ ʟʘ ʚʩʝ ʨʝʟʫʣʴʪʘʪ ʦʨʛʘʥʽʯʥʦʛʦ 

ʩʠʥʪʝʟʫ ʥʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ ʚʞʝ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʫ ʥʦʚʦʤʫ 

ʮʽʣʦʤʫ. 
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1.3. ɺʀɼʀ ɯ ʊʀʇʀ ʉʍɽʄ, ɺʀʄʆɻʀ ɼʆ ɺʀʂʆʅɸʅʅʗ ʉʍɽʄ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʰʫʢʫ ʚʘʨʽʘʥʪʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʘʰʠʥ ʪʘ ʘʧʨʘʪʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʭʝʤʠ. 

ʉʭʝʤʘ ï ʮʝ ʢʨʝʩʣʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʫ ʚʠʛʣʷʜʽ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʘʙʦ 

ʟʦʙʨʘʞʝʥʴ ʧʦʢʘʟʘʥʽ ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ ʽ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ. 

ɼʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʩʭʝʤʠ ʚʽʜʥʦʩʷʪʴ: 

ɽʣʝʤʝʥʪʠ ï ʯʘʩʪʠʥʠ ʩʭʝʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʚ ʧʦʪʦʢʦʚʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʽʥʽʾ 

ʧʝʚʥʽ ʬʫʥʢʮʽʾ (ʢʦʤʧʨʝʩʦʨ, ʥʘʩʦʩ, ʪʨʘʥʩʧʦʨʪʝʨ), ʷʢʽ ʥʝ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʟ ʩʘʤʦʩʪʽʡʥʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʇʨʠʩʪʨʽʡ ï ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʘ ʻ ʻʜʠʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʛʨʫʧʘ ï ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʫ ʧʨʠʩʪʨʦʾ 

ʧʝʚʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʥʝ ʟôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʧʦʚʥʶʚʘʣʴʥʦïʫʢʫʧʦʨʦʯʥʳʡ ʘʛʨʝʛʘʪ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʽʚ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʨʦʙʫ, ʽ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʥʠʤʠ ʩʭʝʤʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: 

ï ʝʣʝʢʪʨʠʯʥʽ ʕ; ï ʛʽʜʨʘʚʣʽʯʥʽ ɻ; ï ʧʥʝʚʤʘʪʠʯʥʽ ʇ; ï ʢʽʥʝʤʘʪʠʯʥʽ ʂ; ï 

ʢʦʤʙʽʥʦʚʘʥʽ ɿ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ 

ʪʠʧʠ:  

ï ʩʪʨʫʢʪʫʨʥʽ ï 1;  

ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ ï 2;  

ï ʧʨʠʥʮʠʧʦʚʽ ï 3;  

ï ʩʭʝʤʠ ʟôʻʜʥʘʥʴ (ʤʦʥʪʘʞʥʽ) ï 4;  

ï ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ ï 5, ʟʘʛʘʣʴʥʽ ï 6, ʨʦʟʪʘʰʫʚʘʥʥʷ ï 7. 

ʇʦʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʚʠʛʣʷʜʦʤ ʽ ʪʠʧʦʤ, ʥʘʧʨʠʢʣʘʜ: 

ï Ăʩʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ñ ʕ3 

ï Ăʩʭʝʤʘ ʢʽʥʝʤʘʪʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ñ ʂ3. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ï ʧʝʨʝʜʙʘʯʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ ʧʦʪʦʢʦʚʦʾ ʣʽʥʽʾ ʘʙʦ 

ʦʢʨʝʤʫ ʦʜʠʥʠʮʶ ʦʙʣʘʜʥʘʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʩʭʝʤʠ ï ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʩʢʣʘʜ ʜʽʡ 

ʥʘʜ ʦʙôʻʢʪʦʤ ʧʝʨʝʨʦʙʢʠ. 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ï ʥʝʩʝ ʷʢʥʘʡʧʦʚʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʨʦʙʦʪʠ ʚʠʨʦʙʫ, ʤʘʰʠʥʠ, ʣʽʥʽʾ. 

ʉʭʝʤʠ ʟôʻʜʥʘʥʴ (ʤʦʥʪʘʞʥʽ) ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʷʜʢʫ 

ʧʨʠʻʜʥʘʥʥʷ, ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʽ ʨʦʟʤʽʨʫ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʣʽʥʽʾ. 
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ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʴ ï ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʨʷʜʦʢ ʧʽʜʢʣʶʯʝʥʥʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦ ʩʠʣʦʚʦʾ ʤʝʨʝʞʽ. 

ɿʘʛʘʣʴʥʽ ʽ ʢʦʤʙʽʥʦʚʘʥʽ ʩʭʝʤʠ ï ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʜʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʢʣʘʜ, ʷʢʽʩʪʴ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʩʭʝʤʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʠʢʣʘʜʠ ʧʦʙʫʜʦʚʠ ʩʭʝʤ, ʧʦʪʨʽʙʥʠʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʨʦʟʨʦʙʮʽ ʥʦʚʦʛʦ ʘʙʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʦʪʦʢʦʚʠʭ ʣʽʥʽʡ. 

 

1.3.1. ʄʘʰʠʥʥʦïʘʧʘʨʘʪʫʨʥʘ ʩʭʝʤʘ ʦʙʣʘʜʥʘʥʥʷ 

 

ʄʘʰʠʥʥʦïʘʧʘʨʘʪʫʨʥʽ ʩʭʝʤʠ, ʱʦ ʚʞʠʚʘʶʪʴ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʭʝʤ 

ʨʦʟʧʦʜʽʣʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʚʠʨʦʙʫ (ʫʩʪʘʥʦʚʢʠ, ʣʽʥʽʾ). 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʨʠʥʮʠʧʦʚʽ ʩʭʝʤʠ 

ʨʦʟʧʦʜʽʣʫ. ʇʨʠʥʮʠʧʦʚʘ (ʧʦʚʥʘ) ʩʭʝʤʘ ʚʠʟʥʘʯʘʻ ʧʦʚʥʠʡ ʩʢʣʘʜ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʫ ʽ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʜʘʻ ʜʝʪʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʣʽʥʽʾ ʚ ʮʽʣʦʤʫ. ʉʭʝʤʘ ʽʥʬʦʨʤʫʻ ʧʨʦ 

ʚʠʨʦʙʥʠʯʫ ʥʘʣʘʜʢʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʠʤʠ. 

ʇʝʨʝʜ ʨʦʟʨʦʙʢʦʶ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʧʨʠʟʥʘʯʝʥʥʷʤ ʣʽʥʽʾ, 

ʧʨʠʥʮʠʧʦʤ ʜʽʾ, ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʢʦʞʥʘ ʤʘʰʠʥʘ. ʇʨʠ 

ʧʦʙʫʜʦʚʽ ʘʧʘʨʘʪʫʨʥʦʾ ʩʭʝʤʠ ʩʢʣʘʜʥʦʾ ʤʘʰʠʥʠ ʩʣʽʜ ʟʥʘʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʧʨʠʥʮʠʧ 

ʜʽʾ ʚʩʽʭ ʾʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʊʘʢʝ ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʣʽʪʝʨʘʪʫʨʠ ʘʙʦ ʧʨʘʮʶʶʯʠʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥ ʣʽʥʽʾ. 

ʄʘʰʠʥʠ ʽ ʘʧʘʨʘʪʠ ʥʘ ʪʘʢʠʭ ʩʭʝʤʘʭ ʟʦʙʨʘʞʘʶʪʴ ʟʦʚʥʽʰʥʽʤʠ ʢʦʥʪʫʨʘʤʠ ʚ 

ʧʦʨʷʜʢʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩʫʥʦʢ 1.3.1).  

ɻʨʘʬʽʯʥʘ ʧʦʙʫʜʦʚʘ ʩʭʝʤʠ ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʥʘʦʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʤʘʰʠʥʠ (ʣʽʥʽʾ).  

ɼʦʧʫʩʢʘʻʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʥʝ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʭ 

ʨʝʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

1.3.2. ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʽ ʢʘʨʪʠ ʦʙʣʘʜʥʘʥʥʷ 

 

ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʽ ʢʘʨʪʠ ʻ ʧʝʨʰʠʤ ʽ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
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ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ ʯʘʩʪʠʥ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʘʰʠʥʠ  ̔

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʽʥʞʝʥʝʨʥʦïʪʝʭʥʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʰʠʥ. 

ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʤʘʰʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʦʨʷʜʢʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ. 

 

ʈʠʩʫʥʦʢ 1.3.1 ï ʄʘʰʠʥʥʦïʘʧʘʨʘʪʫʨʥʘ ʩʭʝʤʘ ʧʦʪʦʢʦʚʦʾ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʤʝʪʘʥʠ. 

 

ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʢʘʨʪʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʙʣʠʮʷ, ʫ ʷʢʽʡ ʟʘʟʥʘʯʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ 

ʜʦʧʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ, ʝʣʝʤʝʥʪʠ ʮʠʭ ʦʧʝʨʘʮʽʡ, ʨʦʙʦʯʽ ʦʨʛʘʥʽ, ʾʭ ʧʦʟʥʘʯʝʥʥʷ ʟʘ 
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ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʽ ʧʦʟʠʮʽʾ, ʜʝ ʚʠʢʦʥʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʘʙʦ ʩʫʢʫʧʥʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ ʦʧʝʨʘʮʽʡ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʘ ʽ ʢʘʨʪʘ ʤʘʰʠʥʠ ʧʦʚʠʥʥʽ ʜʘʚʘʪʠ ʚʠʯʝʨʧʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ, ʧʨʦ ʧʦʣʦʞʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʦʙʨʦʙʢʠ ʘʙʦ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʫʩʝʨʝʜʠʥʽ ʤʘʰʠʥʠ ʚ 

ʧʝʨʽʦʜʠ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʾʭ ʨʫʭʫ 

(ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ), ʧʨʦ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʘʙʦ ʩʠʨʦʚʠʥʠ ʚ 

ʤʘʰʠʥʽ, ʧʨʦ ʨʦʟʧʦʜʽʣ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ ʤʽʞ ʧʦʟʠʮʽʷʤʠ ʽ ʪ.ʧ. ɺ ʦʩʪʘʪʦʯʥʦʤʫ 

ʧʽʜʩʫʤʢʫ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʽ ʢʘʨʪʘ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ 

ʦʙôʻʢʪʽʚ ʦʙʨʦʙʢʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʠ ʽ ʢʘʨʪʘ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʤʘʡʙʫʪʥʴʦʾ 

ʤʘʰʠʥʠ, ʾʾ ʩʪʨʫʢʪʫʨʫ, ʢʽʥʝʤʘʪʠʢʫ,ʢʦʥʩʪʨʫʢʮʽʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ 

ʩʠʥʭʨʦʥʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʡ ʪ.ʧ. ɺʠʙʽʨ ʪʝʭʥʽʯʥʦ ʨʘʮʽʦʥʘʣʴʥʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʤʘʰʠʥʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʪʨʫʜʦʤʽʩʪʢʠʭ ʟʘʜʘʯ. 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʥʘʩʘʤʧʝʨʝʜ 

ʨʦʟʜʽʣʷʶʪʴ ʫʚʝʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʥʘ ʝʣʝʤʝʥʪʠ ʦʧʝʨʘʮʽʡ ʪʘʢ, ʱʦʙ ʢʦʞʥʠʡ 

ʦʢʨʝʤʠʡ ʝʣʝʤʝʥʪ ʦʧʝʨʘʮʽʾ ʚ ʤʘʰʠʥʽ ʚʠʢʦʥʫʚʘʚ ʦʜʠʥ ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʪʦʙʪʦ ʱʦʙ 

ʯʘʩʪʠʥʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʭʘʥʽʢʦʶ ʤʘʰʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʦʢʨʝʤʽ ʩʭʝʤʠ (ʢʘʜʨʠ) ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʦʙʨʦʙʢʠ ʘʙʦ 

ʧʨʦʜʫʢʪʫ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʧʽʜ ʯʘʩ ʾʭ ʚʟʘʻʤʦʜʽʾ, ʷʢ ʮʝ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʚ ʥʘʪʫʨʽ. ɼʣʷ ʙʽʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʙʘʞʘʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʣʴʦʨʦʚʠʤʠ, ʚʚʦʜʷʯʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʴʦʨʠ ʜʣʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ 

ʯʘʩʪʠʥ ʦʙôʻʢʪʽʚ ʦʙʨʦʙʢʠ. 

ʆʢʨʝʤʽ ʩʭʝʤʠ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʦʙʨʦʙʢʠ ʽ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ 

ʜʣʷ ʜʝʷʢʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʾ ʚʝʣʠʯʠʥʠ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʚʝʜʫʯʦʾ ʣʘʥʢʠ (ʛʦʣʦʚʥʦʛʦ ʘʙʦ ʨʦʟʧʦʜʽʣʴʯʦïʢʝʨʫʶʯʦʛʦ ʚʘʣʘ) ʤʘʰʠʥʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʦʨʦʪʽʚ ʚʘʣʘ ʚʝʜʫʯʦʾ ʣʘʥʢʠ ʥʘ ʱʦʨʘʟ ʦʙʨʘʥʠʡ ʢʫʪ, ʜʦ ʧʦʚʥʦʛʦ 

ʦʙʝʨʪʫ ʚʘʣʘ, ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ ʘʙʦ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ.  

ʋ ʩʢʣʘʜʥʠʭ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʤʘʰʠʥʘʭ ʮʠʢʣʽʯʥʦʾ ʜʽʾ ʧʦʨʷʜ ʽʟ ʧʨʘʛʥʝʥʥʷʤ 

ʨʦʟôʻʜʥʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʝʣʝʤʝʥʪʠ ʦʧʝʨʘʮʽʡ (ʟ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ 

ʟ ʥʠʭ ʚ ʦʜʥʽʡ ʧʦʟʠʮʽʾ) ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʽ ʟʚʦʨʦʪʥʝ ï ʟô̒ʜʥʘʪʠ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ 

ʦʧʝʨʘʮʽʾ (ʟ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʾʭ ʪʘʢʦʞ ʚ ʦʜʥʽʡ ʧʦʟʠʮʽʾ). ʇʝʨʰʝ ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʜʽ, 

ʢʦʣʠ ʝʣʝʤʝʥʪʠ ʦʧʝʨʘʮʽʡ ʧʦ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʚʠʢʦʥʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ, ʘ ʜʨʫʛʝ ï 

ʢʦʣʠ ʚʦʥʠ ʨʽʟʥʽ. 
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ɼʝʷʢʽ ʝʣʝʤʝʥʪʠ ʦʧʝʨʘʮʽʾ ʚ ʮʠʭ ʤʘʰʠʥʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʚʽʪʴ ʤʽʞ 

ʨʦʙʦʯʠʤʠ ʧʦʟʠʮʽʷʤʠ ï ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʨʦʙʫ ʚʽʜ ʧʦʟʠʮʽʾ ʜʦ ʧʦʟʠʮʽʾ.  

ʋʩʽ ʮʠʬʨʦʚʽ ʽ ʣʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʷʩʥʶʶʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ɭʉʂɼ. 

ʅʘ ʨʠʩʫʥʢʫ 1.3.2 ʧʦʢʘʟʥʠʡ ʧʨʠʢʣʘʜ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦʾ ʤʘʰʠʥʠ ʙʝʟʧʝʨʝʨʚʥʦïʮʠʢʣʽʯʥʦʾ ʜʽʾ ʜʣʷ ʨʦʟʬʘʩʦʚʢʠ 

ʚʝʨʰʢʦʚʦʛʦ ʤʘʩʣʘ. 

 

1 ï ʙʫʥʢʝʨ; 2 ï ʰʥʝʢ; 3 ï ʬʦʨʤʫʚʘʣʴʥʘ ʧʣʠʪʘ; 4 ï ʚʠʰʪʦʚʭʫʚʘʯ; 5 ï ʟʘʛʦʨʪʘʣʴʥʘ 

ʤʘʪʨʠʮʷ; 6 ʽ 7 ï ʟʘʜʥʽʡ ʽ ʧʝʨʝʜʥʽʡ ʪʨʠʤʘʯʽ; 8 ï ʣʦʧʘʪʢʠ ʪʦʨʮʝʚʦʛʦ ʧʽʜʛʦʨʪʘʥʥʷ;            

9 ï ʣʦʧʘʪʢʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʽʜʛʦʨʪʘʥʥʷ; 10 ï ʧʣʠʪʘ ʧʨʝʩʘ; 11 ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʩʪʽʣ; 

12 ï ʟʘʛʦʪʽʚʢʘ ʧʝʨʛʘʤʝʥʪʫ; 13 ï ʤʘʩʣʦʧʽʜʡʦʤʥʠʢ; 14 ï ʧʝʨʝʥʦʩʥʠʢ; 15 ï ʙʨʠʢʝʪ 

ʤʘʩʣʘ; 16 ï ʧʣʘʩʪʠʥʘ ʟ ʦʪʚʦʨʘʤʠ; 17 ï ʛʘʣʴʤʦ; 18 ï ʨʫʣʦʥ ʧʝʨʛʘʤʝʥʪʫ;                          

19 ï ʧʨʠʪʠʩʢ; 20 ï ʫʪʨʠʤʫʶʯʝ ʢʽʣʴʮʝ; 21 ï ʨʦʣʠʢ ʟ ʤʘʪʨʠʮʝʶ ʜʨʫʢʦʚʘʥʠʭ ʟʥʘʢʽʚ; 

22 ʽ 28 ï ʧʨʠʪʠʩʢʥʽ ʽ ʧʨʠʚʦʜʥʽ ʨʦʣʠʢʠ; 23 ʽ 27 ï ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʥʦʞʽ;                          

24 ï ʰʪʦʚʭʘʯ; 25 ï ʩʝʢʪʦʨʠ; 26 ï ʨʦʣʠʢʠ; 29 ï ʦʧʦʨʥʠʡ ʨʦʣʠʢ; 30 ï ʥʘʧʨʘʚʣʷʶʯʠʡ 

ʚʘʣʠʢ; ɯ ï ʍII ï ʧʦʟʠʮʽʾ ʧʦʣʦʞʝʥʴ ʤʘʰʠʥʠ. 

ʈʠʩʫʥʦʢ 1.3.2 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʣʽʥʽʡʥʦʾ ʤʘʰʠʥʠ ɹɽʄï1. 

 

ʗʢ ʚʠʜʥʦ ʟʽ ʩʭʝʤʠ, ʮʝ ʤʘʰʠʥʘ ʣʽʥʽʡʥʦʛʦ ʪʠʧʫ. ɸʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ 

ʧʦʟʥʘʯʝʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ, ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ï ʧʦʟʠʮʽʾ, ʩʫʮʽʣʴʥʠʤʠ                           

ʩʪʨʽʣʢʘʤʠ ï ʨʫʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʰʪʨʠʭʦʚʠʤʠ ʩʪʨʽʣʢʘʤʠ ï ʨʫʭ ʧʨʦʜʫʢʪʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 1. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʽ ʢʘʨʪʠ ʚʠʜʥʦ ʧʨʷʤʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʫʶʯʠʭ ʚʽʜʧʦʚʽʜʥʽ ʦʧʝʨʘʮʽʾ. 

 

ʊʘʙʣʠʮʷ 1.3.1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʤʘʰʠʥʠ ɹɽʄï1 ʜʣʷ ʨʦʟʬʘʩʦʚʢʠ 

ʤʘʩʣʘ 

ʆʩʥʦʚʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʦʧʝʨʘʮʽʷ 

ʇʝʨʚʠʥʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ  
ʪʘ ʜʦʧʦʤʽʞʥʘ ʦʧʝʨʘʮʽʷ 

ʈʦʙʦʯʠʡ ʦʨʛʘʥ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʝʨʘʮʽʶ ʅ
ʦ
ʤ
ʝ
ʨ

 

ʨ
ʦ
ʙ
ʦ
ʯ
ʦ
ʛ
ʦ

 

ʦ
ʨ
ʛ
ʘ
ʥ
ʫ

 

ʅ
ʦ
ʤ
ʝ
ʨ

 

ʧ
ʦ
ʟ
ʠ
ʮ
ʽ
ʾ

 

1 2 3 4 5 

ɺ
ʠ
ʛ
ʦ
ʪ
ʦ
ʚ
ʣ
ʝ
ʥ
ʥ
ʷ
 
ʙ
ʣ
ʘ
ʥ
ʢ
ʽ
ʚ
 
ʪ
ʘ
 
ʾ
ʭ
 
ʧ
ʦ
ʜ
ʘ
ʯ
ʘ
 
ʜ
ʦ
 

ʟ
ʘ
ʛ
ʦ
ʨ
ʪ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 
ʤ
ʘ
ʪ
ʨ
ʠ
ʮ
ʽ

 

ʇʝʨʽʦʜʠʯʥʝ ʨʦʟʤʦʪʫʚʘʥʥʷ 
ʨʫʣʦʥʫ ʪʘ ʧʦʜʘʚʘʥʥʷ 
ʟʘʛʦʨʪʘʣʴʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʚʽʜʨʽʟʘʥʥʷ 

ʇʨʠʚʦʜʥʽ 
ʨʦʣʠʢʠ 

ʇʨʠʪʠʩʢʥʽ 
ʨʦʣʠʢʠ 

28 

27 
ɻ ï ɸ 

ʅʘʥʝʩʝʥʥʷ ʜʘʪʠ ʥʘ 
ʟʘʛʦʨʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 

ʆʧʦʨʥʠʡ ʨʦʣʠʢ 

ʈʦʣʠʢ ʟ 
ʤʘʪʨʠʮʝʶ  
ʜʨʫʢʦʚʘʥʠʭ 
ʟʥʘʢʽʚ 

ʇʘʩʪʦʫʪʨʠʤʥʝ 
ʢʽʣʴʮʝ 

29 

21 

 

20 

ɺ 

ɺʽʜʨʽʟʘʥʥʷ ʟʘʛʦʪʽʚʢʠ (ʙʣʘʥʢʘ)  
ʟʘʛʦʨʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ɺʝʨʭʥʽʡ ʥʽʞ 

ʅʠʞʥʽʡ ʥʽʞ 

23 

27 
ɸ 

ʇʦʧʝʨʝʜʥʷ ʧʦʜʘʯʘ ʙʣʘʥʢʘ ʜʦ 
ʟʘʛʦʨʪʘʣʴʥʦʾ ʤʘʪʨʠʮʽ 

ʉʝʢʪʦʨʠ 

ʈʦʣʠʢʠ 

25 

26 
ɸ ï ɯV 

ʂʽʥʮʝʚʘ ʧʦʜʘʯʘ ʙʣʘʥʢʘ ʧʽʜ 
ʟʘʛʦʨʪʘʣʴʥʫ ʤʘʪʨʠʮʶ 

ʐʪʦʚʭʘʯ 24 

ʌ
ʦ
ʨ
ʤ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ
 
ʙ
ʨ
ʠ
ʢ
ʝ
ʪ
ʫ
 
ʤ
ʘ
ʩ
ʣ
ʘ
 
ʪ
ʘ
 

ʧ
ʦ
ʜ
ʘ
ʯ
ʘ
 
ʡ
ʦ
ʛ
ʦ
 
ʜ
ʦ
 
ʟ
ʘ
ʛ
ʦ
ʨ
ʪ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

 
ʤ
ʘ
ʪ
ʨ
ʠ
ʮ
ʽ

 

ʌʦʨʤʫʚʘʥʥʷ ʙʨʠʢʝʪʫ 

ɹʫʥʢʝʨ, ʐʥʝʢ 

ʌʦʨʤʫʚʘʣʴʥʘ 
ʧʣʠʪʘ 

ʇʣʘʩʪʠʥʘ ʟ 
ʦʪʚʦʨʘʤʠ 

1,2 

3 

13 

ɯ 

ʇʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʚʘʣʴʥʦʾ 
ʧʣʠʪʠ ʟ ʙʨʠʢʝʪʘʤʠ 

ʌʦʨʤʫʚʘʣʴʥʘ 
ʧʣʠʪʘ 

3 ɯ ï ɯɯ 

ɺʠʡʤʘʥʥʷ ʙʨʠʢʝʪʫ ʟ  
ʬʦʨʤʫʚʘʣʴʥʦʾ ʧʣʠʪʠ 

ɺʠʰʪʦʚʭʫʚʘʯ 4 ɯɯ ï ɯɯɯ 

ʇʝʨʝʤʽʱʝʥʥʷ ʙʨʠʢʝʪʫ ʧʽʜ 
ʟʘʛʦʨʪʘʣʴʥʫ ʤʘʪʨʠʮʶ 

ʇʝʨʝʥʦʩʥʠʢ 14 ɯɯɯ ï ɯV 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.3.1 

ɿ
ʘ
ʛ
ʦ
ʨ
ʪ
ʘ
ʥ
ʥ
ʷ
 
ʙ
ʨ
ʠ
ʢ
ʝ
ʪ
ʫ
 
ʪ
ʘ
 
ʡ
ʦ
ʛ
ʦ
 
ʚ
ʠ
ʜ
ʘ
ʯ
ʘ

 

ɿʘʛʠʥ ʧʝʨʛʘʤʝʥʪʫ ʥʘ ʙʽʯʥʽ 
ʛʨʘʥʽ ʙʨʠʢʝʪʠ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʥʘ ʡʦʛʦ  
ʪʦʨʮʷʭ ʢʫʪʢʽʚ ʧʝʨʛʘʤʝʥʪʫ ʪʘ  
ʟʘʛʠʥʘʥʥʷ ʾʭ ʥʘ ʪʦʨʮʽ 

ʙʨʠʢʝʪʫ 

ʄʘʩʣʦʧʽʜʥʽʤʘʯ 

ɿʘʛʦʨʪʘʣʴʥʘ 
ʤʘʪʨʠʮʷ 

ʇʝʨʝʜʥʽʡ ʪʘ 
ʟʘʜʥʽʡ ʪʨʠʤʘʯʽ 

13 

5 

7 

6 

ɯV ï V 

ʇʽʜʛʠʥʘʥʥʷ ʧʝʨʛʘʤʝʥʪʫ ʥʘ 
ʥʠʞʥʶ ʛʨʘʥʴ ʙʨʠʢʝʪʫ ʟʽ 
ʩʪʦʨʦʥʠ ʪʦʨʮʽʚ 

ʃʦʧʘʪʢʘ  

ɿʘʜʥʽʡ ʪʘ 
ʧʝʨʝʜʥʽʡ 
ʪʨʠʤʘʯʽ 

8 

7 

6 

V 
ʇʽʜʛʠʥʘʥʥʷ ʧʝʨʛʘʤʝʥʪʫ 
(ʢʣʘʧʘʥʘ) ʥʘ ʥʠʞʥʶ ʛʨʘʥʴ 

ʙʨʠʢʝʪʫ ʟ ʦʜʥʽʻʾ 
ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʪʦʨʦʥʠ 

ʃʦʧʘʪʢʘ 
ʧʦʚʟʜʦʚʞʥʴʦʛʦ 
ʧʽʜʛʦʨʪʘʥʥʷ 

ʊʨʠʤʘʯʽ 

9 

7,  

6 

ʇʽʜʛʠʥʘʥʥʷ ʧʝʨʛʘʤʝʥʪʫ 
(ʜʨʫʛʦʛʦ ʢʣʘʧʘʥʫ) ʥʘ ʥʠʞʥʶ 
ʛʨʘʥʴ ʙʨʠʢʝʪʫ ʟ ʽʥʰʦʾ 
ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʪʦʨʦʥʠ 

ʊʨʠʤʘʯ 

ɿʘʛʦʨʪʘʣʴʥʘ 
ʤʘʪʨʠʮʷ 

7,  

6 

5 

V ï Vɯ 

ʇʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʨʥʫʪʦʛʦ  
ʙʨʠʢʝʪʫ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʩʪʦʣʫ 

ɿʘʜʥʽʡ ʪʨʠʤʘʯ 6 
V ï 
Vɯɯɯ 

ɺʝʨʭʥʻ ʧʽʜʧʨʝʩʫʚʘʥʥʷ  
ʟʘʛʦʨʥʫʪʠʭ ʙʨʠʢʝʪʽʚ 

ʇʨʝʩʫʚʘʣʴʥʘ 
ʧʣʠʪʘ 

10 Vɯɯ 

 

1.3.3.  ʉʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʪʘ ʾʭ ʧʦʙʫʜʦʚʘ 

 

ʄʝʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ï ʧʦʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ, ʚʠʛʣʷʜʫ, ʪʠʧʫ, ʤʘʨʢʠ 

ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʧʝʨʝʨʦʙʢʠ. ʉʢʣʘʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʥʷʭ. 

ʅʘ ʩʭʝʤʽ ʤʦʞʥʘ ʫʢʘʟʫʚʘʪʠ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʚʠʛʫʥʘ, 

ʧʝʨʝʜʘʯ, ʚʘʣʽʚ, ʚʠʢʦʥʘʚʯʠʭ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʅʘʥʝʩʝʥʥʷ ʽ ʟôʻʜʥʘʥʥʷ ʣʽʥʽʷʤʠ ʽ 

ʩʪʨʽʣʢʘʤʠ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʤʘʰʠʥʠ 

ʧʦʯʠʥʘʶʪʴ ʚʽʜ ʜʚʠʛʫʥʘ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʠʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʧʝʨʝʜʘʯ. 

ʅʘ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʤʘʰʠʥʠ ʥʝʦʙʭʽʜʥʦ ʫʢʘʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

1 2 3 4 5 



 
 

44 
 

ï ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ; 

ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʜʚʠʛʫʥʘ ʽ ʚʘʣʽʚ ʤʘʰʠʥʠ; 

ï ʧʝʨʝʜʘʪʦʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʝʨʝʜʘʯ; 

ï ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʚʘʣʽʚ (ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ); 

ï ʥʘʡʤʝʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ï ʥʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʘʙʦ ʾʭ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 1.3.2 ï ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ 

 

 

ʇʦʙʫʜʦʚʫ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʪʽʻʾ ʞ ʩʘʤʦʾ ʧʘʢʫʚʘʣʴʥʦʾ 

ʤʘʰʠʥʠ ʤʘʨʢʠ ɹɽʄï1. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʤʘʰʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʧʦʪʦʢʦʚʦï

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʤʘʰʠʥʠ ʽ ʘʧʘʨʘʪʠ ʥʘ ʩʭʝʤʘʭ ʚʢʘʟʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʧʨʦʱʝʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʥʪʫʨʫ ʤʘʰʠʥʠ ʟ ʦʙʦʚôʷʟʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʧʦʣʠʮʽ ʣʽʥʽʾï

ʚʠʥʦʩʢʠ ʡʦʛʦ ʥʘʟʚʠ. 

ɼʣʷ ʥʘʩʠʯʝʥʠʭ ʩʭʝʤ ʦʙʦʚôʷʟʢʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ, ʘ ʥʘʟʚʫ ʫʢʘʟʫʶʪʴ ʚ 

ʧʝʨʝʣʽʢʫ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʤʘʰʠʥʠ ʜʘʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ 

ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʤʝʭʘʥʽʟʤʽʚ. ʉʭʝʤʘ ʜʦʩʠʪʴ ʟʨʫʯʥʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʟʘʛʘʣʴʥʦʛʦ ʂʂɼ ʤʘʰʠʥʠ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʤʘʰʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʜʚʠʛʫʥʘ, ʧʝʨʝʜʘʯ, ʚʘʣʽʚ, ʚʠʢʦʥʘʚʯʠʭ ʽ ʽʥʰʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. 

ʅʘ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʟʦʙʨʘʞʘʶʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 
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ʥʠʤʠ. ʅʘʥʝʩʝʥʥʷ ʽ ʟôʻʜʥʘʥʥʷ (ʣʽʥʽʷʤʠ ʘʙʦ ʩʪʨʽʣʢʘʤʠ) ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʧʦʯʠʥʘʶʪʴ ʚʽʜ ʜʚʠʛʫʥʘ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʠʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʧʝʨʝʜʘʯ ʽ ʤʝʭʘʥʽʟʤʽʚ. 

 

ʈʠʩʫʥʦʢ 1.3.3 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʘʢʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɹʋʄï1. 

 

ʅʘ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʽʚ, 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʧʝʨʝʜʘʪʦʯʥʽ ʯʠʩʣʘ ʧʨʦʤʽʞʥʠʭ ʧʝʨʝʜʘʯ, 

ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʚʘʣʽʚ (ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ), ʥʘʟʚʠ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘ 

ʪʘʢʦʞ ʥʘʟʚʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ (ʤʦʞʥʘ ʥʘ ʣʽʥʽʷʭïʚʠʥʦʩʢʘʭ). 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʢʦʥʢʨʝʪʥʦʾ ʤʘʰʠʥʠ ʩʠʣʦʚʽ ʽ ʢʽʥʝʤʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʨʫʪʴ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʣʽʪʝʨʘʪʫʨʠ. 
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1.3.4.  ʂʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʦʙʣʘʜʥʘʥʥʷ 

 

ʈʦʟʨʦʙʢʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʘ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʥʦʚʦʾ ʤʘʰʠʥʠ, 

ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʪʘʨʦʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʘʮʶʶʯʦʾ ʤʘʰʠʥʠ. 

ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʻ ʚʠʭʽʜʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʽ ʩʠʣʦʚʦʛʦ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʘʰʠʥʠ. 

ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʤʘʰʠʥʠ ʷʚʣʷʻ ʩʦʙʦʶ ʫʤʦʚʥʝ ʧʣʦʱʠʥʥʝ, ʘʙʦ 

ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʩʽʭ ʾʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʣʘʥʦʢ ʫ ʾʭʥʴʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʽ 

ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ ʧʦʨʷʜʦʢ ʧʨʠʻʜʥʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʨʦʟʧʦʜʽʣʽ 

ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ, ʢʽʥʝʤʘʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥʠ, ʧʨʦ ʚʟʘʻʤʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʜʫʯʠʭ ʣʘʥʦʢ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʽʥʝʤʘʪʠʯʥʽʡ ʩʭʝʤʽ ʧʨʠʚʦʜʘ ʚʢʘʟʫʶʪʴʩʷ: ʧʦʪʫʞʥʽʩʪʴ 

ʜʚʠʛʫʥʽʚ, ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚʩʽʭ ʚʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, 

ʜʽʘʤʝʪʨʠ ʰʢʽʚʽʚ, ʜʦʚʞʠʥʘ ʽ ʪʠʧ ʧʘʩʽʚ, ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʽʩ, ʟʽʨʦʯʦʢ, ʭʨʘʧʦʚʠʢʽʚ, 

ʤʦʜʫʣʽ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʯʠʩʣʘ ʪʘ ʚʝʣʠʯʠʥʠ ʭʦʜʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ.  

ʋʩʽ ʚʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ. ʋʩʽ ʝʣʝʤʝʥʪʠ 

ʩʭʝʤʠ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʪʘʢʽ ʷʢ ʢʨʠʚʦʰʠʧʠ, ʢʫʣʘʯʢʠ ʽ ʪ.ʧ., ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʧʦʨʷʜʢʫ ʦʙʭʦʜʫ ʩʭʝʤʠ ʟʣʽʚʘ ʥʘʧʨʘʚʦ ʘʙʦ 

ʩʧʨʘʚʘ ʥʘʣʽʚʦ ʽ ʧʦʷʩʥʝʥʽ ʥʘ ʚʽʣʴʥʦʤʫ ʧʦʣʽ ʢʨʝʩʣʝʥʥʷ ʪʝʢʩʪʦʤ. 

ʇʨʠ ʦʧʠʩʽ ʧʨʠʥʮʠʧʫ ʜʽʾ ʤʘʰʠʥʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ ʦʙʦʚôʷʟʢʦʚʽ. 

ʇʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʧʨʠʩʪʨʦʻʤ ʽ 

ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʤʘʰʠʥʠ ʧʦ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤ ʜʘʥʠʤʠ ʘʙʦ 

ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʨʦʙʦʪʦʶ ʤʘʰʠʥʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 

ʇʦʚʥʫ ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ ʩʢʣʘʜʥʦʾ ʤʘʰʠʥʠ ʯʘʩʪʦ ʙʫʚʘʻ ʚʘʞʢʦ 

ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʚʠʩʦʢʦʤʫ ʷʢʽʩʥʦʤʫ ʨʽʚʥʽ, ʪʦʤʫ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʨʦʟʜʽʣʴʥʝ ʩʢʣʘʜʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʩʭʝʤ ʧʨʠʚʦʜʘ (ʪʨʘʥʩʤʽʩʽʾ) ʽ 

ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʮʠʢʣʽʯʥʦʾ ʜʽʾ.  

ʊʘʢʠʡ ʧʦʜʽʣ ʚʠʧʨʘʚʜʦʚʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʮʽʣʦʤʫ ʨʷʜʽ ʤʘʰʠʥ ʜʚʠʛʫʥ ʽ 

ʪʨʘʥʩʤʽʩʽʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʦʩʦʙʣʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʢʽʥʝʤʘʪʠʢʘ ʤʝʭʘʥʽʟʤʽʚ ʷʢʦʾ 

ʤʦʞʝ ʚʠʚʯʘʪʠʩʷ ʽ ʨʦʟʨʦʙʣʷʪʠʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʥʝʤʘʪʠʢʠ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʤʘʰʠʥʠ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʝʭʘʥʽʟʤʠ ʧʨʠʚʦʜʘ ʤʘʶʪʴ ʧʦʩʪʽʡʥʽ ʜʣʷ ʧʝʚʥʠʭ 

ʨʝʞʠʤʽʚ ʧʝʨʝʜʘʪʦʯʥʽ ʚʽʜʥʦʰʝʥʥʷ. ʎʽ ʤʝʭʘʥʽʟʤʠ ʟʚʠʯʘʡʥʦ ʻ ʤʝʭʘʥʽʟʤʘʤʠ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ, ʦʜʥʘʢ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʤʝʭʘʥʽʟʤʘʤʠ ʧʝʨʝʨʠʚʯʘʩʪʦʛʦ, ʘʣʝ 
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ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʛʦ ʜʽʾ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʨʦʙʦʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ 

ʟ ʨʦʙʦʪʦʶ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥʠ.  

ʂʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʚʠʢʦʥʘʚʯʠʭ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʮʠʢʣʽʯʥʦʾ ʜʽʾ 

ʟʦʙʨʘʞʫʶʪʴʩʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʧʨʠʚʦʜʘ ʚ ʤʘʩʰʪʘʙʽ ʟ ʪʦʯʥʠʤ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʘʥʦʢ ʽ ʧʘʨ.  

ʅʘ ʩʭʝʤʽ ʚʢʘʟʫʶʪʴ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʝʨʫʭʦʤʠʤʠ ʰʘʨʥʽʨʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ 

ʥʠʤʠ ʽ ʦʩʴʦʚʠʤʠ ʣʽʥʽʷʤʠ ʣʘʥʦʢ, ʱʦ ʧʦʩʪʫʧʘʣʴʥʦ ʨʫʭʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʢʫʪʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʛʥʫʪʠʭ ʣʘʥʦʢ. 

ʋ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʜʚʦʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʦʚʯʢʽʚ: 

 

1 ï ʙʫʥʢʝʨ; 2 ï ʨʦʪʦʨ ʧʝʨʝʜʥʽʡ; 3 ï ʨʦʪʦʨ ʟʘʜʥʽʡ; 4 ï ʧʘʣʝʮʴ ʨʦʪʦʨʘ 5 ï ʧʨʫʞʠʥʘ;  

6 ï ʨʝʜʫʢʪʦʨ ʯʝʨʚôʷʯʥʠʡ; 7 ï ʤʫʬʪʘ ʧʨʫʞʥʘ; 8 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 9 ï ʤʦʪʦʨï

ʨʝʜʫʢʪʦʨ; 10 ï ʟʽʨʦʯʢʠ ʧʨʠʚʦʜʥʽ; 11 ï ʟʽʨʦʯʢʠ ʜʦʧʦʤʽʞʥʽ; 12 ï ʟʽʨʦʯʢʘ ʥʘʪʷʞʥʘ. 

ʈʠʩʫʥʦʢ 1.3.4 ï ʉʭʝʤʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʦʚʯʢʘ. 
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1, 3 ï ʧʽʜʰʠʧʥʠʢʠ ʢʦʚʟʘʥʥʷ; 2 ï ʥʦʞʦʚʠʡ ʙʣʦʢ; 4 ï ʥʦʞʦʚʠʡ ʚʘʣ; 5 ï ʰʥʝʢ 

ʧʦʜʘʯʽ; 6 ï ʜʚʠʛʫʥ ʧʨʠʚʦʜʘ ʞʠʚʠʣʴʥʦʛʦ ʰʥʝʢʘ; 7, 15, 16 ï ʢʣʠʥʦʧʘʩʦʚʽ ʧʝʨʝʜʘʯʽ; 

8 ï ʨʝʜʫʢʪʦʨ ʯʝʨʚôʷʯʥʠʡ; 9 ï ʞʠʚʠʣʴʥʠʡ ʰʥʝʢ; 10 ï ʤʫʬʪʘ ʟʘʧʦʙʽʞʥʘ;                           

11 ï ʢʦʨʧʫʩ; 12 ï ʧʽʜʰʠʧʥʠʢʠ ʢʦʯʝʥʥʷ; 13 ï ʚʘʣ ʰʥʝʢʘ;14 ï ʜʚʠʛʫʥ ʧʨʠʚʦʜʘ 

ʥʦʞʦʚʦʛʦ ʚʘʣʘ ʽ ʰʥʝʢʘ ʧʦʜʘʯʽ. 

ʈʠʩʫʥʦʢ 1.3.5 ï ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʚʦʚʯʢʽʚ ʂ6ïʌɺʇï120ï2 ʽ                                

ʂ6ïʌɺʇï160ï2. 

 

 1.3.5.  ɻʽʜʨʘʚʣʽʯʥʽ, ʧʥʝʚʤʘʪʠʯʥʽ ʽ ʢʦʤʙʽʥʦʚʘʥʽ ʩʭʝʤʠ 
 

 

ʈʠʩʫʥʦʢ 1.3.6 ï ʇʨʠʢʣʘʜʠ ʚʠʢʦʥʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʭʝʤ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ. 
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ɻʽʜʨʘʚʣʽʯʥʽ ʽ ʧʥʝʚʤʘʪʠʯʥʽ ʩʭʝʤʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ 

ʤʽʞʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ [5]. ʇʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʩʭʝʤ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.3.6. 

ʂʦʤʙʽʥʦʚʘʥʽ ʩʭʝʤʠ ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʤʦʞʣʠʚʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʩʭʝʤ ʩʠʩʪʝʤ ʟʤʘʱʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ 

ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʦʚʠʤʠ ʩʭʝʤʘʤʠ, ʰʣʷʭʦʤ ʜʦʧʦʚʥʝʥʥʷ ʧʦʟʥʘʯʝʥʴ ʪʦʯʦʢ 

ʤʘʩʪʠʣʘ, ʢʦʥʪʨʦʣʶ ʽ ʪʘʙʣʠʮʷʤʠ ʧʦʷʩʥʝʥʴ, ʚ ʷʢʽ ʧʦʤʽʱʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʘʜʘʥʠʭ ʦʧʝʨʘʮʽʡ (ʨʠʩʫʥʦʢ 1.3.7, 1.3.8). 

 

     ʄʦʣʦʢʦ;      ʇʘʨʘ;    ʂʦʥʜʝʥʩʘʪ;      ʄʠʡʥʠʡ ʨʦʟʯʠʥ 

1 ï ʂʨʘʥ ʪʨʴʦʭʭʦʜʦʚʠʡ ʤʦʣʦʢʦïʤʠʡʥʠʡ ʨʦʟʯʠʥ; 2 ï ɹʘʢ ʧʨʠʡʤʘʣʴʥʠʡ;                            

3 ï ɽʣʝʢʪʨʦʜʚʠʛʫʥ; 4 ï ʅʘʩʦʩ ʚʽʜʮʝʥʪʨʦʚʠʡ; 5 ï ʈʝʛʝʥʝʨʘʪʦʨ ʪʨʫʙʯʘʩʪʠʡ;                    

6 ï ʅʘʛʨʽʚʘʯ ʧʝʨʰʘ ʩʪʫʧʽʥʴ; 7 ï ʅʘʛʨʽʚʘʯ ʜʨʫʛʘ ʩʪʫʧʽʥʴ; 8 ï ʂʦʥʜʝʥʩʘʪʦʨ 

ʚʽʜʚʽʜʥʠʡ; 9 ï ʂʨʘʥ ʧʝʨʝʧʫʩʢʫ ʤʦʣʦʢʘ ʥʘ ʜʦʛʨʽʚ; 10 ï ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʣʦʢʘ ʧʽʩʣʷ ʥʘʛʨʽʚʫ; 11 ï ɹʣʦʢ ʢʝʨʫʚʘʥʥʷ ʽ ʘʚʪʦʤʘʪʠʢʠ; 12 ï ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʣʦʢʘ ʥʘ ʚʠʭʦʜʽ; 13 ï ʂʨʘʥ ʢʝʨʦʚʘʥʠʡ ʧʦʜʘʯʽ ʧʘʨʠ; 14 ï ʂʣʘʧʘʥ 

ʨʝʜʫʢʮʽʡʥʠʡ; 15 ï ʂʨʘʥ ʪʨʴʦʭʭʦʜʦʚʠʡ ʤʦʣʦʢʦïʤʠʡʥʠʡ ʨʦʟʯʠʥ; 16 ï ʂʨʘʥ 

ʪʨʴʦʭʭʦʜʦʚʠʡ ʟʣʠʚʫ ʤʠʡʥʦʛʦ ʨʦʟʯʠʥʫ; 17 ï ɺʝʥʪʠʣʴ ʟʘʧʽʨʥʠʡ ʧʦʜʘʯʽ ʧʘʨʠ;                   

18 ï ɺʝʥʪʠʣʴ ʟʘʧʽʨʥʠʡ ʧʦʜʘʯʽ ʧʘʨʠ ʚ ʧʝʨʰʫ ʩʪʫʧʽʥʴ; 19 ï ɺʝʥʪʠʣʴ ʟʘʧʽʨʥʠʡ 

ʧʦʜʘʯʽ ʧʘʨʠ ʚ ʜʨʫʛʫ ʩʪʫʧʽʥʴ; 20 ï ɺʝʥʪʠʣʴ ʟʘʧʽʨʥʠʡ ʤʦʣʦʢʘ; 21 ï ɺʝʥʪʠʣʴ ʟʣʠʚʫ 

ʤʠʡʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʈʠʩʫʥʦʢ 1.3.7 ï ʂʦʤʙʽʥʦʚʘʥʘ ʩʭʝʤʘ ʧʘʩʪʝʨʠʟʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 1.3.8 ï ʂʦʤʙʽʥʦʚʘʥʘ ʩʭʝʤʘ ʘʛʨʝʛʘʪʫ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʷʙʣʫʢ. 

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʩʭʝʤ, ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʦ ʚʠʜʘʭ, ʜʦʪʨʠʤʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʧʨʘʚʠʣʘ: 

ï ʝʣʝʤʝʥʪʠ ʽ ʟʚôʷʟʢʠ ʢʦʞʥʦʛʦ ʚʠʜʫ (ʝʣʝʢʪʨʠʯʥʽ, ʛʽʜʨʘʚʣʽʯʥʽ, ʧʥʝʚʤʘʪʠʯʥʽ, 

ʪʦʱʦ) ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʩʭʝʤʽ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ 

ʩʭʝʤ ʜʘʥʦʛʦ ʪʠʧʫ; 

ï ʷʢʱʦ ʥʘ ʩʭʝʤʽ ʝʣʝʤʝʥʪʘʤ ʥʘʜʘʶʪʴʩʷ ʧʦʟʠʮʽʡʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʪʦ ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʩʢʨʽʟʥʠʤʠ ʚ ʤʝʞʘʭ ʩʭʝʤʠ, ʦʢʨʽʤ ʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʤ 

ʧʨʠʚʣʘʩʥʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʙʫʢʚʝʥʦïʮʠʬʨʦʚʽ ʧʦʟʠʮʽʡʥʽ ʧʦʟʥʘʯʝʥʥʷ; 

ï ʚʽʜʦʤʦʩʪʽ, ʱʦ ʧʦʤʽʱʘʶʪʴʩʷ ʥʘ ʩʭʝʤʽ, ʽ ʦʬʦʨʤʣʝʥʥʷ ʩʭʝʤʠ ʚ ʮʽʣʦʤʫ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʩʭʝʤ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ. 
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1.4.  ʅɸʇʈʗʄʂʀ ʈʆɿɺʀʊʂʋ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ 

 

ʋ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʷʭ ʭʘʨʯʦʚʦʾ ʽ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʨʷʜ ʽʟ 

ʧʨʦʛʨʝʩʠʚʥʠʤ ʥʦʚʽʪʥʽʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʨʠʭ ʤʦʜʝʣʝʡ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʨʘʱʦʤʫ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʙʣʘʜʥʘʥʥʷ 

ʩʧʨʠʷʻ ʡʦʛʦ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ï ʮʝ ʚʥʝʩʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʫ ʜʽʶʯʝ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʥʘʙʣʠʞʝʥʥʷ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ ʜʦ 

ʨʽʚʥʷ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ. 

ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘʢʽ: 

ï ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

ï ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ï ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

ʎʽ ʟʘʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʧʦʣʽʧʰʝʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʰʠʥʠ (ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ, ʰʚʠʜʢʦʭʽʜʥʦʩʪʽ, ʞʦʨʩʪʢʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷʤ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʜʣʷ ʩʧʦʣʫʯʝʥʥʷ ʨʦʙʦʯʠʭ ʭʦʜʽʚ ʽ ʪ.ʜ.); ʨʦʟʰʠʨʝʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʤʘʰʠʥʠ (ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ, ʧʦʣʽʧʰʝʥʥʷʤ ʷʢʦʩʪʽ ʽ ʨʦʟʰʠʨʝʥʥʷʤ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ); 

ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʰʠʥʠ ʪʘ ʚʢʣʶʯʝʥʥʷʤ ʾʾ ʚ ʘʚʪʦʤʘʪʠʯʥʫ 

ʧʦʪʦʢʦʚʫ ʣʽʥʽʶ (ʩʪʚʦʨʝʥʥʷʤ ʘʚʪʦʤʘʪʠʯʥʠʭ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʾ, ʨʝʛʫʣʶʚʘʥʥʷ); ʧʽʜʚʠʱʝʥʥʷʤ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʘʰʠʥʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʾʾ ʨʦʙʦʪʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʮʠʭ ʟʘʭʦʜʽʚ. 

ʇʨʠʩʢʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʰʚʠʜʢʦʩʪʝʡ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ 

ʰʚʠʜʢʦʭʽʜʥʽʩʪʴ ʾʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ, ʟʤʝʥʰʠʚʰʠ 

ʧʝʨʝʜʘʪʦʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʚʦʜʘ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʝʥʥʷ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʘʙʦ 

ʟʘʤʽʥʦʶ ʜʚʠʛʫʥʘ ʥʘ ʙʽʣʴʰ ʰʚʠʜʢʦʭʽʜʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʜʦ ʥʘʜʪʦ 

ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ, ʪʦʤʫ ʱʦ ʮʝ ʨʽʟʢʦ ʫʩʢʣʘʜʥʶʻ ʢʦʥʩʪʨʫʢʪʠʚʥʝ 

ʨʽʰʝʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ʽʟ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ. ʇʽʜ ʯʘʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʧʘʨʘʪʘ ʚ 

ʥʴʦʤʫ ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʧʝʚʥʽ ʫʤʦʚʠ (ʨʝʞʠʤ ʨʦʙʦʪʠ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ 

ʰʚʠʜʢʠʡ ʧʝʨʝʙʽʛ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ, ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʨʝʯʦʚʠʥ, ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʘʙʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʝʯʦʚʠʥ. 
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʥʘ ʧʨʠʩʢʦʨʠʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ (ʚʽʙʨʘʮʽʡ), ʱʦ ʩʧʨʠʷʶʪʴ 

ʦʯʠʱʝʥʥʶ ʬʽʣʴʪʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʘʧʘʨʘʪʘ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ (ʬʽʣʴʪʨʘʮʽʷ), 

ʟʤʝʥʰʝʥʥʶ ʪʝʨʪʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʦʙ ʧʦʚʝʨʭʥʶ (ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ), 

ʩʪʚʦʨʝʥʥʶ ʚ ʨʽʜʠʥʽ ʢʦʣʠʚʘʥʴ (ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʤʠʡʢʘ ʢʦʨʝʥʝʧʣʦʜʽʚ), ʟʤʝʥʰʝʥʥʶ 

ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ (ʧʦʜʨʽʙʥʝʥʥʷ) ʪʘ ʽʥ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ. ʇʦʣʽʧʰʠʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʥʘ ʚʞʠʚʰʠ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʝʪʘʣʝʡ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ 

ʦʙʣʘʜʥʘʥʥʷ ʯʝʨʝʟ ʨʝʤʦʥʪ, ʧʽʜʚʠʱʠʚʰʠ ʙʝʟʧʝʢʫ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʧʦʣʽʧʰʠʚʰʠ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʟʥʠʞʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʤʽʥʘ ʜʦʨʦʛʠʭ ʘʙʦ ʜʝʬʽʮʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʙʽʣʴʰ ʜʝʰʝʚʠʤʠ, ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʜʝʪʘʣʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥʠ ʪʘ ʽʥ. 
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1.5. ʂʃɸʉʀʌɯʂɸʎɯʗ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ 

 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʨʽʟʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʈʽʟʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʞʠʚʠʣʴʥʠʢʘ, ʥʦʞʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʫ (ʧʨʠʡʤʘʯʘ ʥʘʨʽʟʘʥʦʛʦ 

ʧʨʦʜʫʢʪʫ). ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʦʥʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

(ʤôʷʩʘ, ʰʧʠʢʫ, ʩʠʨʫ ʽ ʽʥ.), ʨʦʟʜʽʣʝʥʥʷ ʾʭ ʥʘ ʰʤʘʪʢʠ, ʧʣʘʩʪʠ, ʢʫʙʠʢʠ ʽ ʽʥʰʽ 

ʬʦʨʤʠ. 

ɼʣʷ ʮʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʞʫʯʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʟ ʣʝʟʘʤʠ. ʇʨʦʮʝʩ 

ʨʽʟʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

ï ʚʽʣʴʥʝ ʘʙʦ ʦʙʤʝʞʝʥʝ; 

ï ʨʫʙʘʶʯʝ ʽ ʢʦʚʟʘʶʯʝ (ʧʦʭʠʣʝ). 

ʇʨʠ ʚʽʣʴʥʦʤʫ ʨʽʟʘʥʥʽ ʥʽʞ, ʱʦ ʫʢʣʠʥʶʻʪʴʩʷ, ʚʽʣʴʥʦ ʚʽʜʞʠʤʘʻ ʯʘʩʪʠʥʠ 

ʧʨʦʜʫʢʪʫ ʚ ʩʪʦʨʦʥʠ; ʧʨʠ ʦʙʤʝʞʝʥʦʤʫ ï ʽʟ ʟʫʩʠʣʣʷʤ. 

ʇʨʠ ʨʫʙʘʶʯʦʤʫ ʨʽʟʘʥʥʽ ʣʝʟʫ ʘʙʦ ʧʨʦʜʫʢʪʫ ʥʘʜʘʶʪʴ ʟʫʩʪʨʽʯʥʠʡ 

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʟ ʜʝʷʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʇʨʠ ʧʦʭʠʣʦʤʫ ʨʽʟʘʥʥʽ ʣʝʟʦ ʫʢʣʠʥʶʻʪʴʩʷ 

ʚ ʧʨʦʜʫʢʪ ʽ ʢʦʚʟʘʻ ʧʦ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʤʦʣʦʪʢʦʚʠʭ ʽ ʧʘʣʴʮʝʚʠʭ ʜʨʦʙʘʨʦʢ 

ʄʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʘʪʠ ʚʽʜʥʦʩʥʦ ʦʜʥʦʨʽʜʥʠʡ ʧʦʜʨʽʙʥʝʥʠʡ ʧʨʦʜʫʢʪ ʙʝʟ ʧʦʜʘʣʴʰʦʛʦ ʚʞʠʚʘʥʥʷ 

ʩʦʨʪʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʎʽ ʜʨʦʙʘʨʢʠ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʢʨʠʭʢʠʭ 

ʧʨʦʜʫʢʪʽʚ (ʟʝʨʥʦ, ʢʽʩʪʴ, ʣʽʜ, ʩʽʣʴ, ʮʫʢʦʨ ʪʘ ʽʥ.) ʽ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ ʧʨʠ 

ʧʦʜʨʽʙʥʝʥʥʽ ʧʨʦʜʫʢʪʽʚ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ. 

ʇʨʦʜʫʢʪ ʚ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʫʜʘʨʘʤʠ ʤʦʣʦʪʢʽʚ ʧʦ 

ʯʘʩʪʢʘʭ ʧʨʦʜʫʢʪʫ, ʫʜʘʨʘʤʠ ʯʘʩʪʦʢ ʦʙ ʢʦʞʫʭ ʜʨʦʙʘʨʢʠ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʠʨʘʥʥʷ 

ʯʘʩʪʦʢ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʜʨʦʙʘʨʢʠ ʟ ʚʽʣʴʥʦ ʧʽʜʚʽʰʝʥʠʤʠ 

ʤʦʣʦʪʢʘʤʠ. 

ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʝʤʫʣʴʛʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘʢʦʞ ʟʥʘʭʦʜʷʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʠ, ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʷʢʠʭ ʻ ʜʠʩʢʘʤʠ ʟ ʧʘʣʴʮʷʤʠ ʘʙʦ ʨʽʞʫʯʠʤʠ 

ʟʫʙʘʤʠ. 

ʇʘʣʴʮʽ (ʟʫʙʠ) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʢʽʣʴʮʝʚʠʭ ʢʦʣʘʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʪʦʨʮʝʚʠʤ ʧʦʚʝʨʭʥʷʤ ʜʠʩʢʽʚ. ʇʨʠʢʣʘʜʘʤʠ ʤʘʰʠʥ ʟ ʪʘʢʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʻ 

ʤʘʰʠʥʘ ʜʣʷ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʤôʷʩʘ, ʜʠʩʢʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ ʜʣʷ ʟʝʨʝʥ, 

ʜʝʟʽʥʪʝʛʨʘʪʦʨʠ ʪʘ ʽʥ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʚʘʣʴʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ 
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ɺʘʣʴʮʝʚʽ ʧʨʠʩʪʨʦʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʜʨʦʙʣʝʥʥʷ, ʧʝʨʝʪʠʨʘʥʥʷ, ʧʦʤʝʣʫ, ʚʽʜʞʠʤʘʥʥʷ ʪʘ ʽʥ. 

ʈʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʘʣʴʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʻ ʚʘʣʴʮʽ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʟ 

ʥʝʚʝʣʠʢʠʤ ʟʘʟʦʨʦʤ ʽ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʠʤʠ ʘʙʦ ʨʽʟʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ 

ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ. ɺʘʣʴʮʽ ʤʘʶʪʴ ʙʫʪʠ ʤʽʮʥʠʤʠ, ʞʦʨʩʪʢʠʤʠ, ʟʥʦʩʦʩʪʽʡʢʠʤʠ 

ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʠʤʠ, ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ, ʽʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʟ ʮʘʧʬʘʤʠ, 

ʚʠʢʦʥʘʥʠʤʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʩʧʽʚʚʽʩʥʦʩʪʽ. ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʚʘʣʴʮʽʚ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ. ʇʦʚʝʨʭʥʷ ʚʘʣʴʮʽʚ ʤʦʞʝ 

ʙʫʪʠ ʽ ʨʠʬʣʝʥʦʶ (ʟ ʥʘʨʽʟʢʦʶ). ʇʦʨʦʞʥʠʩʪʽ ʚʘʣʴʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʩʪʚʦʨʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʫ (ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ).  

ʇʨʠʩʪʨʦʾ ʟ ʤʽʰʘʣʢʘʤʠ. ʄʝʭʘʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʠʩʪʨʦʾ ʟ ʤʽʰʘʣʢʘʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʽ ʥʘ 

ʪʽ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ. ʄʽʰʘʣʢʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.8.1. 

 

 

ʘ) ʣʦʧʘʪʝʚʽ; ʙ) ʛʨʝʙʽʥʯʘʩʪʽ; ʚ) ʣʠʩʪʦʚʽ; ʛ) ʪʫʨʙʽʥʥʽ; ʜ) ʷʢʽʨʥʽ; ʝ) ʨʘʤʥʽ. 

ʈʠʩʫʥʦʢ 1.5.1 ï ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʤʽʰʘʣʦʢ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ 

ʧʨʦʜʫʢʪʽʚ. 

 

ʃʦʧʘʪʽ ʣʦʧʘʪʝʚʠʭ ʤʽʰʘʣʦʢ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʪʘʰʦʚʫʶʪʴ ʚ ʦʩʴʦʚʽʡ ʧʣʦʱʠʥʽ 

ʚʘʣʘ ʽ ʨʽʜʰʝ ï ʟ ʥʘʭʠʣʦʤ ʜʦ ʥʝʾ. 

ʆʩʥʦʚʥʽ ʨʦʟʤʽʨʠ ʣʦʧʘʪʝʚʠʭ ʤʽʰʘʣʦʢ ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚôʷʟʢʦʩʪʽ 

ʨʽʜʠʥʠ, ʱʦ ʧʝʨʝʤʽʰʫʻʪʴʩʷ. ʇʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʨʽʜʠʥʠ ʚ ʛʣʠʙʦʢʠʭ ʧʦʩʫʜʠʥʘʭ 

ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʘ ʚʘʣʫ ʤʽʰʘʣʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʝʢʽʣʴʢʘ ʨʷʜʽʚ 

ʣʦʧʘʪʝʡ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʣʦʧʘʪʝʚʠʭ ʤʽʰʘʣʦʢ ʧʦʣʷʛʘʻ ʚ ʾʭ ʧʨʦʩʪʦʪʽ ʽ 

ʜʝʰʝʚʠʟʥʽ, ʥʝʜʦʣʽʢ ï ʚ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʦʩʴʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʜʠʥʠ. 

ʇʨʦʧʝʣʝʨʥʽ ʤʽʰʘʣʢʠ (ʷʢ ʨʽʟʥʦʚʠʜ ʣʦʧʘʪʝʚʠʭ) ʙʫʚʘʶʪʴ ʟ ʜʚʦʤʘ, ʪʨʴʦʤʘ ʽ ʟ  

ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʣʦʧʘʪʝʡ. 
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ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʠʣʦʧʘʪʝʚʽ ʧʨʦʧʝʣʝʨʠ. ʃʦʧʘʪʽ 

ʧʨʦʧʝʣʝʨʽʚ ʚʠʢʦʥʫʶʪʴ ʟ ʛʚʠʥʪʦʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. ʇʨʦʝʢʪʫʶʪʴ ʾʭ ʟʘʟʚʠʯʘʡ ʥʘ 

ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ɼʽʘʤʝʪʨ ʧʨʦʧʝʣʝʨʘ ʧʨʠʡʤʘʻʪʴʩʷ ʚ 3é4 ʨʘʟʠ 

ʤʝʥʰʠʤ ʜʽʘʤʝʪʨʘ ʧʦʩʫʜʠʥʠ. 

ɺ ʣʠʩʪʦʚʠʭ ʤʽʰʘʣʢʘʭ ʢʚʘʜʨʘʪʥʦʾ ʽ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʯʘʩʪʦ ʨʦʙʣʷʪʴ ʦʪʚʦʨʠ, 

ʷʢʽ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʚ ʨʽʜʠʥʽ ʩʪʨʫʤʝʥʽʚ, ʷʢʽ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ɻʨʝʙʽʥʯʘʩʪʽ ʤʽʰʘʣʢʠ ʩʢʣʘʜʘʶʪʴ ʟ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʣʦʧʘʪʝʡ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʫʛʦʚʦʤʫ ʨʫʭʫ ʨʽʜʠʥʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʽ 

ʛʨʝʙʽʥʯʘʩʪʽ ʤʽʰʘʣʢʠ ʽʟ ʟʫʩʪʨʽʯʥʠʤ ʦʙʝʨʪʘʥʥʷʤ ʣʦʧʘʪʝʡ ʽ ʧʨʦʭʦʜʞʝʥʥʷʤ 

ʛʨʝʙʝʥʽʚ ʦʜʥʽʻʾ ʤʽʰʘʣʢʠ ʤʽʞ ʛʨʝʙʝʥʷʤʠ ʽʥʰʦʾ. 

ʈʘʤʥʽ ʤʽʰʘʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʨʷʜʫ ʞʦʨʩʪʢʦ ʟʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʦʧʘʪʝʡ. 

ʗʢʽʨʥʽ ʤʽʰʘʣʢʠ ï ʮʝ ʣʦʧʘʪʝʚʽ ʘʙʦ ʨʘʤʥʽ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʷʢʠʭ ʚʠʢʦʥʘʥʘ ʟʘ 

ʬʦʨʤʦʶ ʧʝʨʝʪʠʥʫ ʩʫʜʠʥʠ (ʜʫʛʘ ʢʦʣʘ, ʝʣʽʧʩʘ ʪʘ ʽʥ.). 

ʊʫʨʙʽʥʥʽ ʤʽʰʘʣʢʠ ʥʘʛʘʜʫʶʪʴ ʩʦʙʦʶ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʚʦʜʷʥʦʾ ʪʫʨʙʽʥʠ ʟ 

ʣʦʧʘʪʢʘʤʠ. ʊʘʢʽ ʤʽʰʘʣʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʜʥʦ ʘʙʦ ʜʝʢʽʣʴʢʘ ʨʦʙʦʯʠʭ ʢʦʣʽʩ. ʏʠʩʣʦ 

ʣʦʧʘʪʦʢ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 16. ʌʦʨʤʘ ʣʦʧʘʪʦʢ ʽ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ (ʧʨʷʤʝ ʘʙʦ ʥʘʭʠʣʝʥʝ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʨʽʜʠʥʠ ʽ ʤʝʪʦʶ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ʐʥʝʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ. ʐʥʝʢʠ (ʩʧʝʮʽʘʣʴʥʽ ʛʚʠʥʪʠ) ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʠʩʪʨʦʷʭ: ʪʨʘʥʩʧʦʨʪʝʨʘʭ, ʞʠʚʠʣʴʥʠʢʘʭ, 

ʜʦʟʘʪʦʨʘʭ, ʧʨʝʩʘʭ ʪʘ ʽʥʰʠʭ. 

 

ʘ) ʟ ʧʨʷʤʦʶ; ʙ) ʟ ʢʦʩʦʶ; ʚ), ʛ) ʟ ʢʨʠʚʦʣʽʥʽʡʥʦʶ; ʜ) ʟʽ ʟʤʽʥʥʠʤ ʢʨʦʢʦʤ; ʝ) ʟʽ ʟʤʽʥʥʠʤ 

ʜʽʘʤʝʪʨʦʤ. 

ʈʠʩʫʥʦʢ 1.5.2 ï ʐʥʝʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʟ ʨʽʟʥʠʤʠ ʛʚʠʥʪʦʚʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ. 
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ʐʥʝʢʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʷʢ ʟ ʙʝʟʧʝʨʝʨʚʥʦʶ ʛʚʠʥʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ, 

ʪʘʢ ʽ ʟ ʧʝʨʝʨʠʚʯʘʩʪʦʶ. ɻʚʠʥʪʦʚʽ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʷʢ ʩʣʽʜ ʚʽʜ ʨʫʭʫ 

ʫʪʚʦʨʶʶʯʦʶ (ʧʨʷʤʦʾ, ʢʨʠʚʦʾ) ʜʦʚʢʦʣʘ ʽ ʫʟʜʦʚʞ ʜʝʷʢʦʾ ʦʩʽ.  

ʂʦʞʝʥ ʪʘʢʠʡ ʧʨʠʩʪʨʽʡ ʻ ʮʠʣʽʥʜʨʠʯʥʠʤ ʢʦʞʫʭʦʤ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ 

ʨʦʟʪʘʰʦʚʘʥʦ ʦʜʠʥ ʘʙʦ ʜʚʘ ʰʥʝʢʠ. ʂʦʞʫʭ ʤʘʻ ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ ʽ 

ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʦʬʦʨʤʣʝʥʠʡ ʚʠʭʽʜʥʠʡ ʦʪʚʽʨ (ʤʘʪʨʠʮʷ, ʩʦʧʣʦ, ʤʫʥʜʰʪʫʢ). 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʰʥʝʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʻ: ʢʦʤʧʘʢʪʥʽʩʪʴ, ʥʝʟʥʘʯʥʘ 

ʚʘʨʪʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʩʮʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʩʪʦʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʽʜʭʦʜʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.5.3. 

 

ʈʠʩʫʥʦʢ 1.5.3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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1.6. ɺʀɼʀ ʈʆɿʈɸʍʋʅʂɯɺ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ʆɹʃɸɼʅɸʅʅʗ 

 

1.6.1. ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʽ 

ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʦʥʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ ʘʙʦ ʘʧʘʨʘʪʘ. ʆʩʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʻ 

ʨʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ 

ʟʙʝʨʝʞʝʥʥʷ ʤʘʪʝʨʽʾ. 

ʄʘʩʘ ʩʠʨʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʝʨʝʨʦʙʢʫ, ʜʦʨʽʚʥʶʻ ʤʘʩʽ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʽ ʡʦʛʦ ʚʪʨʘʪ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ:  

ää
==

=
m

1j
j

n

1i
i GG ,          (1.6.1) 

ʜʝ Gi ï ʤʘʩʘ i ïʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʠʨʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʢʛ; 

     Gj ï ʤʘʩʘ ʛʦʪʦʚʦʛʦ j ïʛʦ ʢʦʤʧʦʥʝʥʪʫ ʧʨʦʜʫʢʪʫ (ʚʽʜʭʦʜʽʚ), ʢʛ 
 

ʋ ʧʝʨʽʦʜʠʯʥʠʭ ʧʨʦʮʝʩʘʭ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʩʢʣʘʜʘʶʪʴ ʥʘ ʦʜʠʥ ʮʠʢʣ, 

ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʦʮʝʩʽʚ ï ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʝʥʠʡ ʜʣʷ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ ʘʙʦ 

ʜʣʷ ʦʢʨʝʤʠʭ ʡʦʛʦ ʩʪʘʜʽʡ, ʜʣʷ ʛʨʫʧʠ ʤʘʰʠʥ ʘʙʦ ʦʜʥʽʻʾ ʤʘʰʠʥʠ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʦʣʦʢʘ ʚ ʧʦʪʦʮʽ ʩʝʧʘʨʫʚʘʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʧʘʨʘʪʦʨʘï

ʥʦʨʤʘʣʽʟʘʪʦʨʘ. 

ʈʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 
 

ɺɽʈHMM GGG += .    (1.6.2) 

 

ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʞʠʨ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ: 

ɺɽʈɺɽʈHMHMMM ʍGXGXG += ,         (1.6.3) 

ʜʝ GM, GHM, Gɺɽʈ  ï  ʚʠʭʽʜʥʘ ʤʘʩʘ ʤʦʣʦʢʘ (ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ, ʥʽʞ ʚ 

ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ), ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ʽ ʚʝʨʰʢʽʚ, ʢʛ; 

    ʍʄ, ʍʅʄ, ʍɺɽʈ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʞʠʨʫ ʫ ʚʠʭʽʜʥʦʤʫ ʤʦʣʦʮʽ, 

ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʤʦʣʦʮʽ ʽ ʚʝʨʰʢʘʭ. 
 

ɺʠʨʽʰʫʶʯʠ ʜʘʥʝ ʨʽʚʥʷʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ ʤʘʩʫ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʤʦʣʦʢʘ. 



 
 

58 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʚʠʭʽʜ ʧʨʦʜʫʢʪʫ ʥʘ 

ʦʜʠʥʠʮʶ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʘʙʦ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʫ ʚʽʜʩʦʪʢʘʭ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʦʜʠʥʠʮʶ 

ʯʘʩʫ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʽʡʩʥʫ, ʪʝʦʨʝʪʠʯʥʫ ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɼʽʡʩʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʤʘʰʠʥʘ ʚʠʨʦʙʣʷʻ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʧʨʦʩʪʦʾ (ʟʘʤʽʥʘ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʚʘʥʪʘʞʝʥʥʷ, ʤʠʪʪʷ, ʩʘʥʽʪʘʨʥʘ ʦʙʨʦʙʢʘ ʽ ʪ. ʜ.): 
 

ʎʇʎɿʄ

ɼ
ttt

1

t

Z
Q

+
== ,                                  (1.6.4) 

ʜʝ Z ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ; 

   tɿM ï ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ c, 

   tʎ ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʩ; 

   tʧ ï ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʩʪʦʾʚ ʩ. 

 

ʊʝʦʨʝʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʤʦʞʝ ʚʠʨʦʙʠʪʠ 

ʤʘʰʠʥʘ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʨʦʙʦʪʽ: 

ʎT t1Q = .      (1.6.5) 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʽ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʠ (ʚʽʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ 

ʚʪʨʘʪ ʯʘʩʫ ʨʦʙʦʪʠ) ʦʮʽʥʶʶʪʴ ʧʦ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʪʝʦʨʝʪʠʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: 

ʎʇʎ

ʎ

ʊ

ɼ

ttt

t

Q

Q

+
==h .                               (1.6.6) 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʢʪʽʚ, ʱʦ 

ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʽ ʩʪʫʧʝʥʷ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʻʜʥʫʶʪʴʩʷ, (ʢʦʥʚʝʻʨʥʦï

ʨʦʪʦʨʥʽ ʤʘʰʠʥʠ) ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ 

ʧʦʣʽʧʰʝʥʥʷʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʦʙôʻʢʪʽʚ ʦʙʨʦʙʢʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʮʝ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʚʠʧʫʩʢ 

ʧʨʦʜʫʢʮʽʾ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʦʙʨʦʙʮʽ ʾʾ ʚ ʤʘʰʠʥʽ: 

TTX QɖQ Ö= .    (1.6.7) 

ʜʝ ɖ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 



 
 

59 
 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʥʦʩʪʽ ʦʜʠʥʠʮʴ ʧʨʦʜʫʢʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ 

ʤʘʩʦʚʫ (ʫ ʢʛ/ʩ; ʢʛ/ʛʦʜ.; ʪ/ʛʦʜ.), ʦʙôʻʤʥʫ (ʫ ʤ
3
/c; ʤ

3
/ʛʦʜ.), ʰʪʫʯʥʫ (ʚ ʰʪ./ʩ; ʰʪ./ʛʦʜ.; 

ʰʪ./ʭʚ.): 

ʊʎtVQ= ,     (1.6.8) 

ʜʝ V ï ʻʤʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʤ
3
, ʢʛ, ʰʪ.; 

 ʊʎt  ï ʪʨʠʚʘʣʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʫ, ʩ. 

 

ʊʨʠʚʘʣʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

ʊʎ ʇ CP
t L v= ,     (1.6.9) 

ʜʝ Lʇ ï ʰʣʷʭ ʧʨʦʜʫʢʪʫ ʚ ʤʘʰʠʥʽ, ʤ; 

    vʉʈ ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʨʦʜʫʢʪʫ, ʤ/ʩ) . 

ʂʦʝʬʽʮʽʻʥʪ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

T

TX

Qɖ

Q
ɖ

Ö
=¡ .                                         (1.6.10) 

ɼʣʷ ʤʘʰʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʮʠʢʣʽʯʥʦ, ʢʦʝʬʽʮʽʻʥʪ ɖ' ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 

0 < ɖ' < 1. ɼʣʷ ʤʘʰʠʥ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ɖ' = 1. 

ʊʝʭʥʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʩʢʦʨʝʥʥʷ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ, ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ (ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ 

ʟʫʧʠʥʢʠ, ʭʦʣʦʩʪʠʡ ʭʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ), ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʟʤʝʥʰʝʥʥʷ ʧʦʟʘʮʠʢʣʦʚʠʭ ʚʪʨʘʪ ʯʘʩʫ, ʟʙʽʣʴʰʝʥʥʷ ʟʤʽʥʥʦʩʪʽ, ʢʨʘʱʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ). 

 

1.6.2. ɽʥʝʨʛʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʨʽʙʥʫ ʜʣʷ ʧʨʠʚʦʜʘ 

ʤʘʰʠʥʠ ʧʦʪʫʞʥʽʩʪʴ, ʟʘ ʷʢʦʶ ʚʠʙʠʨʘʶʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʈ (ʢɺʪ) ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʠ: 

ʧʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʚʘʥʪʘʞʫ: 
 

1000

vF
P

Ö
= ,                                      (1.6.11) 

ʧʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ: 
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1000

ɤT
P

Ö
= ,     (1.6.12) 

 

ʜʝ F ï ʩʠʣʘ ʦʧʦʨʫ (ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ), ʅ; 

     v ï ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ (ʪʷʛʦʚʦʛʦ ʝʣʝʤʝʥʪʫ), ʤ/ʩ; 

    ʊ ï ʦʙʝʨʪʘʶʯʠʡ ʤʦʤʝʥʪ ʥʘ ʚʝʜʝʥʦʤʫ ʚʘʣʫ, ʅ ʤ; 

    ɤ ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʝʜʝʥʦʛʦ ʚʘʣʘ, ʨʘʜ/ʩ. 

 

ʅʦʤʽʥʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʈɼ (ʢɺʪ) ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

hʈPɼ= ,     (1.6.13) 

ʜʝ ʈ ï ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʨʦʙʦʯʦʤʫ ʦʨʛʘʥʫ, ʢɺʪ; 

    ɖ ï ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʧʨʠʚʦʜʘ (ʜʦʙʫʪʦʢ ʚʽʜ ʧʝʨʝʤʥʦʞʝʥʥʷ ʂʂɼ ʩʪʫʧʽʥʝʡ 

ʧʝʨʝʜʘʯ ʧʨʠʚʦʜʘ).  

 

1.6.3.  ʂʽʥʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

 

ʂʽʥʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʨʦʟʨʦʙʢʠ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ 

ʤʘʰʠʥʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʢʦʥʩʪʨʫʶʶʪʴ ʾʾ ʚʫʟʣʠ ʽ ʜʝʪʘʣʽ ʪʘ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʧʝʨʝʜʘʯʽ. ʅʘ ʢʽʥʝʤʘʪʠʯʥʽʡ ʩʭʝʤʽ ʟʦʙʨʘʞʘʶʪʴ ʚʩʽ ʤʝʭʘʥʽʟʤʠ ʽ ʣʘʥʢʠ ʤʘʰʠʥʠ, ʱʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʫʩʽ ʪʘ ʨʦʟʧʦʜʽʣʽ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ. 

ʇʝʨʝʜʘʯʽ ʧʨʠʚʦʜʘ ʚʠʙʠʨʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʨʦʙʦʪʠ, ʪʝʨʤʽʥʫ 

ʩʣʫʞʙʠ, ʛʘʙʘʨʠʪʽʚ, ʥʘʜʽʡʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ ʽ ʪ.ʜ. 

ʆʩʥʦʚʥʦʶ ʢʽʥʝʤʘʪʠʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʝʨʝʜʘʯʽ ʻ ʧʝʨʝʜʘʪʦʯʥʝ 

ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟ ʨʽʚʥʷʥʥʷ: 

hw

w

Ö
===

1

2

K

ʂ

2

1

2

1

T

T

n

n
u ,    (1.6.14) 

ʜʝ ɤ1, ɤ2 ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʝʜʫʯʦʛʦ ʽ ʚʝʜʝʥʦʛʦ ʚʘʣʽʚ, ʨʘʜ/ʩ; 

     n1, n2 ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʝʜʫʯʦʛʦ ʽ ʚʝʜʝʥʦʛʦ ʚʘʣʽʚ, ʩ
ï1

, ʦʙ/ʭʚ.; 

    ʊʢ1, ʊʢ2 ï ʦʙʝʨʪʘʶʯʠʡ ʤʦʤʝʥʪ ʥʘ ʚʝʜʫʯʦʤʫ ʽ ʚʝʜʝʥʦʤʫ ʚʘʣʘʭ; 

     ɖ ï ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʧʨʠʚʦʜʘ. 
 

ɿʘʛʘʣʴʥʝ ʧʝʨʝʜʘʪʦʯʥʝ ʚʽʜʥʦʰʝʥʥʷ uʟʘʛ ʚʠʟʥʘʯʘʶʪʴ ʟ ʨʽʚʥʷʥʥʷ: 

ʦ.ʨ

ɼ

ʟʘʛ
n

n
ʠ = ,     (1.6.15) 
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ʜʝ nɼ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʩ
ï1

,ʦʙ/ʭʚ.; 

     nʨ.o  ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʘʰʠʥʠ, ʩ
ï1

,ʦʙ/ʭʚ. 

 

ɺʨʘʭʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʽ ʨʽʚʥʷʥʥʷ, ʟʘʛʘʣʴʥʝ ʧʝʨʝʜʘʪʦʯʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʨʦʟʙʠʚʘʶʪʴ ʧʦ ʦʢʨʝʤʠʭ ʩʪʫʧʝʥʷʭ, ʚʠʭʦʜʷʯʠ ʟ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʝʨʝʜʘʪʦʯʥʠʭ 

ʚʽʜʥʦʰʝʥʴ (ʯʠʩʝʣ) ʜʣʷ ʨʽʟʥʠʭ ʧʝʨʝʜʘʯ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʫʶʪʴ ʧʘʨʘʤʝʪʨʠ 

ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʘʯ (ʯʠʩʣʦ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʘʙʦ ʟʽʨʦʯʦʢ, ʜʽʘʤʝʪʨʠ ʰʢʽʚʽʚ              

ʽ ʪ. ʜ.). 

ʆʜʝʨʞʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ 

ʤʦʞʝ ʥʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʧʦʪʨʽʙʥʦʶ. 

ʇʦʛʨʽʰʥʽʩʪʴ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ȹn (%) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʜʘʥʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ: 

%100
n

nn
n

ô-
=D ,                                  (1.6.16) 

ʜʝ n ï ʟʘʜʘʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʩ
ï1

, ʦʙ/ʭʚ.; 

     nʬ ï ʬʘʢʪʠʯʥʘ (ʨʦʟʨʘʭʫʥʢʦʚʘ) ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʩ
ï1

, ʦʙ/ʭʚ. 

 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ nʬ = (n Ñ 0,04n), ʪʦ ʧʝʨʝʜʘʪʦʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʽ 

ʟʤʽʥʶʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʝʥʥʷ ʧʝʨʝʜʘʪʦʯʥʠʭ ʚʽʜʥʦʰʝʥʴ (ʯʠʩʝʣ) ʧʝʨʝʜʘʯ ʩʪʫʧʽʥʝʡ 

ʧʨʠʚʦʜʘ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʧʝʨʝʜʘʯ (ʟʫʙʯʘʩʪʠʭ, ʧʘʩʦʚʠʭ, ʣʘʥʮʶʛʦʚʠʭ, 

ʪʦʱʦ). 

 

1.6.4.  ʈʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ  

 

ʊʘʢʽ ʨʦʟʨʘʭʫʥʢʠ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥʠ. 

ʇʽʜ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ ʨʦʟʫʤʽʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʤʘʰʠʥʦʶ, ʚʫʟʣʦʤ, ʜʝʪʘʣʣʶ 

ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ ʙʝʟ ʧʦʣʦʤʦʢ ʽ ʧʦʟʘʧʣʘʥʦʚʠʭ ʨʝʤʦʥʪʽʚ. 

ʂʦʥʩʪʨʫʢʮʽʶ ʚʚʘʞʘʶʪʴ ʧʨʘʮʝʟʜʘʪʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʟʘʜʦʚʦʣʴʥʷʻ ʟʘʜʘʥʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʤʽʮʥʦʩʪʽ, ʞʦʨʩʪʢʦʩʪʽ, ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʚʽʙʨʦʩʪʽʡʢʦʩʪʽ, 

ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʜʝʪʘʣʽ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʨʦʟʤʽʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʈʦʟʨʘʭʫʥʢʠ ʙʫʚʘʶʪʴ ʧʝʨʝʚʽʨʦʯʥʽ ʘʙʦ ʧʨʦʝʢʪʥʽ. 

ʇʨʠ ʧʝʨʝʚʽʨʦʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ʚ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʝʨʝʪʠʥʘʭ ʽ ʧʦʨʽʚʥʶʶʪʴ ʡʦʛʦ ʟ ʜʦʧʫʩʪʠʤʠʤ.  
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ʇʨʠ ʧʨʦʝʢʪʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʟʘʜʘʥʠʭ (ʘʙʦ ʨʦʟʨʘʭʦʚʘʥʠʭ) ʟʥʘʯʝʥʥʷʭ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʽ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʠʟʥʘʯʘʶʪʴ ʤʘʪʝʨʽʘʣ, ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ 

ʜʝʪʘʣʝʡ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʫ ʥʝ ʚʩʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʫʚʘʶʪʴ ʚʽʜʦʤʽ, ʪʦʤʫ 

ʾʭʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘʜʘʶʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ, ʫʨʘʭʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ, ʱʦ ʤʘʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʚʫʟʣʠ ʽ ʜʝʪʘʣʽ. 

ʈʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ ʚʫʟʣʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʾʭ ʤʘʩʽ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʽ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

 

]ů[ů¢ ,  ]Ű[Ű¢ ,  ʨʇ ʧ=ss > [n] ,       (1.6.17é19) 

 

ʜʝ ů, Ű ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʦʨʤʘʣʴʥʽ ʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʥʝʙʝʟʧʝʯʥʦʤʫ 

              ʧʝʨʝʪʠʥʽ ʜʝʪʘʣʽ, ʇʘ, ʄʇʘ; 

    [ů], [Ű] ï ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʘʣʴʥʽ ʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʜʣʷ ʚʠʙʨʘʥʦʛʦ 

              ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʇʘ, ʄʇʘ; 

    ůʇ ï ʛʨʘʥʠʯʥʘ ʥʘʧʨʫʛʘ ʚ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʝʨʝʪʠʥʽ, ʅ/ʤ
2
; 

     nʨ, [n] ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽ ʜʦʧʫʩʪʠʤʠʡ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ. 

 

1.6.5. ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʞʦʨʩʪʢʽʩʪʴ  

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʽ ʦʙʤʝʞʝʥʥʷ 

ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʜʝʪʘʣʽ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚ: 

 

]l[l DD ¢ ; ][ dDdD ¢ ; ]ɣ[ɣ DD ¢ ; ]ű[ű DD ¢       (1.6.20é23) 

 

ʜʝ ȹl, [ȹl] ï ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʝ ʽ ʜʦʧʫʩʪʠʤʝ, ʤ; 

    ŭ, [ŭ] ï ʟʛʠʥ (ʧʨʦʛʠʥ) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽ ʜʦʧʫʩʪʠʤʠʡ, ʤ; 

ɣ, [ɣ] ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʧʝʨʝʪʠʥʫ ʧʨʠ ʟʛʠʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽ ʜʦʧʫʩʪʠʤʠʡ, 

ʛʨʘʜ; 

     ű, [ű], ï ʢʫʪ ʟʘʢʨʫʯʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽ ʜʦʧʫʩʪʠʤʠʡ, ʛʨʘʜ. 

 

ɯʥʦʜʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʟʙʽʣʴʰʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ 

ʤʽʮʥʦʩʪʽ ʽ ʦʙʤʝʞʫʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʤ ʤʽʮʥʦʩʪʽ  
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ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ɺʠʙʠʨʘʶʪʴ ʨʦʟʤʽʨʠ ʢʦʥʪʘʢʪʫʶʯʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʧʨʠ ʷʢʠʭ ʜʦʪʨʠʤʫʻʪʴʩʷ ʫʤʦʚʘ 
 

][ʢ ss ¢ ,                                             1.6.24) 

 

ʜʝ ůʢ, [ů] ï ʧʠʪʦʤʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʷʭ, ʱʦ ʪʨʫʪʴʩʷ, ʽ 

ʜʦʧʫʩʪʠʤʝ (ʚʠʟʥʘʯʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʢʦʥʪʘʢʪʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʇʘ). 

 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʚʽʙʨʦʩʪʽʡʢʽʩʪʴ ʧʝʨʝʚʽʨʷʶʪʴ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʨʝʟʦʥʘʥʩʫ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ: 

 

ɺʉ ll ¸ ,     (1.6.25) 

 

ʜʝ ɚʉ , ɚɺ ï 
 
ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʚʣʘʩʥʘ ʽ ʚʠʤʫʰʝʥʘ, ɻʮ. 

 

ʇʨʠ ʪʝʧʣʦʚʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʫ 

(ʦʭʦʣʦʜʞʫʚʘʥʥʷ) ʜʝʪʘʣʝʡ ʽ ʚʠʙʠʨʘʶʪʴ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚʠ 

 

]ɗ[ɗ¢ ,                                            (1.6.26) 

 

ʜʝ ɗ, [ ɗ ] ï ʩʝʨʝʜʥʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʽ ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʪʘʣʽ Á ʉ. 

 

ʈʦʟʨʘʭʫʥʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʜʝʪʘʣʽ ɗ ʚʠʟʥʘʯʘʶʪʴ ʟ ʫʤʦʚʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ. 

 

1.6.6.  ʈʦʟʨʘʭʫʥʢʠ ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ. 

 

ɽʢʦʥʦʤʽʯʥʠʡ ʬʘʢʪʦʨ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʦʥʩʪʨʫʶʚʘʥʥʽ, ʦʩʥʦʚʥʘ 

ʤʝʪʘ ʷʢʦʛʦ ï ʟʙʽʣʴʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʤʘʰʠʥʠ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. 

ɻʦʣʦʚʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʝ, ʱʦ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʠʩʥʦʶ 

ʚʽʜʜʘʯʝʶ ʤʘʰʠʥʠ ʪʘ ʩʫʤʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʨʦʙʦʪʠ 

ʤʘʰʠʥʠ. ɺʘʨʪʽʩʪʴ ʤʘʰʠʥʠ ʻ ʣʠʰʝ ʦʜʥʽʻʶ, ʥʝ ʟʘʚʞʜʠ ʛʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʮʽʻʾ 

ʩʫʤʠ. 

ɽʢʦʥʦʤʽʯʥʦ ʩʧʨʷʤʦʚʘʥʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʩʴ ʢʦʤʧʣʝʢʩ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʤʘʰʠʥʠ ʪʘ ʚʽʨʥʦ ʦʮʽʥʶʚʘʪʠ ʚʽʜʥʦʩʥʝ 

ʟʥʘʯʝʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ. 
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ɻʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʤʘʰʠʥʠ, ʻ ʢʦʨʠʩʥʘ 

ʚʽʜʜʘʯʘ ʤʘʰʠʥʠ, ʥʘʜʽʡʥʽʩʪʴ, ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ, ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ ʪʘ ʚʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʠ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ 

ʬʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʜʦ ʪʨʠʚʘʣʦʩʪʽ ʮʴʦʛʦ ʧʝʨʽʦʜʫ. 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ: 
 

Hhʚʠʢ=h ,     (1.6.27) 

 

ʜʝ h ï ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʮʝʡ ʧʝʨʽʦʜ; 

    H ï ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʠ. 
 

ʗʢʱʦ ʤʘʰʠʥʘ ʧʨʘʮʶʻ ʜʦ ʧʦʚʥʦʛʦ ʚʠʯʝʨʧʫʚʘʥʥʷ ʩʚʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʨʝʩʫʨʩʫ, ʪʦ ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʮʝʡ ʧʝʨʽʦʜ h ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʤʘʰʠʥʠ D (ʟʘʛʘʣʴʥʠʡ ʤʦʞʣʠʚʠʡ ʾʾ ʥʘʨʦʙʽʪʦʢ ʟʘ ʧʝʨʽʦʜ 

ʝʢʩʧʣʫʘʪʘʮʽʾ). 

ʊʦʜʽ: 

    HDʚʠʢ=h ,                                     (1.6.28) 

 

ɺʝʣʠʯʠʥʘ ɖʚʠʢ ʜʣʷ ʤʘʰʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʢʘʣʝʥʜʘʨʥʠʤ ʨʝʞʠʤʦʤ, 

ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʯʠʩʣʘ ʨʦʙʦʯʠʭ ʟʤʽʥ ʽ ʭʦʣʦʩʪʦʛʦ ʯʘʩʫ (ʧʨʦʩʪʽʡ 

ʯʝʨʝʟ ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʘʰʠʥʠ, ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʪʤʫ). 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʦʜʥʫ, ʜʚʽ ʪʘ ʪʨʠ ʟʤʽʥʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʻ 6,0;4,0;2,0ʚʠʢ=h , ʧʨʠ ʨʽʯʥʽʡ ʙʝʟʧʝʨʝʨʚʥʽʡ 

ʨʦʙʦʪʽ ɖʚʠʢ = 0,95é1. ɼʣʷ ʤʘʰʠʥ ʩʝʟʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 

0,05é0,1. 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʤʘʰʠʥʠ q ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʢʦʨʠʩʥʦʾ ʚʽʜʜʘʯʽ ʤʘʰʠʥʠ ʆʪ ʟʘ 

ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʜʦ ʩʫʤʠ ʚʠʪʨʘʪ ʈ ʟʘ ʪʦʡ ʩʘʤʠʡ ʧʝʨʽʦʜ 
 

 
ʈ

ʆʪ
q=      (1.6.29) 

 

 ʈ ɽʥ ʄʪ ɯʥ ʇʦ ʆʙ ʈʤ ʅʢ ɸʤ.= + + + + + + +                1.6.30) 

 

ʉʫʤʘ ʚʠʪʨʘʪ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʨʪʦʩʪʽ:                              

ɽʥ ï ʚʠʪʨʘʯʝʥʦʾ ʝʥʝʨʛʽʾ; ʄʪ ï ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʛʦʪʽʚʦʢ; ɯʥ ï ʽʥʩʪʨʫʤʝʥʪʫ;                   
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ʇʦ ï ʦʧʣʘʪʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ; ʆʙ ï ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʈʤ ï ʨʝʤʦʥʪʫ; 

ʅʢ ï ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ; ɸʤ ï ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

 

ɺʝʣʠʯʠʥʘ q ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʘ ʟʘ 1 (q > 1), ʘʙʦ ʞ ʤʘʰʠʥʘ ʧʨʘʮʶʚʘʪʠʤʝ 

ʟʙʠʪʢʦʚʦ.  

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ. ʈʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ (ʨʽʯʥʠʡ ʧʨʠʙʫʪʦʢ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ: 

 
ʈ 1

Q ʆʪ ʈ ʆʪ (1 ) ʆʪ (1 ).
ʆʪ q

= - = Ö - = Ö -     (1.6.31) 

ʜʝ ʆʪ ï ʨʽʯʥʘ ʚʽʜʜʘʯʘ, ʛʨʥ./ʨʽʢ; 

     ʈ ï ʩʫʤʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʛʨʥ./ʨʽʢ. 

 

ʉʫʤʘʨʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ äQ  ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʣʫʞʙʠ ʤʘʰʠʥʠ 

(ʟʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ) ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʩʫʤʘʨʥʦʾ ʚʽʜʜʘʯʽ äʆʪ ʪʘ ʩʫʤʠ ʚʠʪʨʘʪ 

äʈ ʟʘ ʧʝʨʽʦʜ ʩʣʫʞʙʠ: 

Q Om P.= -ä ä ä                                       (1.6.32) 

 

ɸʙʦ ʟʛʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (1.6.30): 

 

( )ä ä ä äääääää +++++++-= ɸʤʅʢʈʤʆʙʇʦɯʥʄʪɽʥOmQ  (1.6.33) 

 

ɺʽʜʜʘʯʘ ʤʘʰʠʥʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʪʘ ʨʝʤʦʥʪʥʠʭ, ʧʨʦʧʦʨʮʽʡʥʽ ʪʨʠʚʘʣʦʩʪʽ ʬʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʽʜʚʠʱʝʥʥʷ ʚʽʜʜʘʯʽ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʴ ʫ ʟʙʽʣʴʰʝʥʥʽ ʯʠʩʣʘ 

ʦʜʠʥʠʮʴ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʫ ʟʙʽʣʴʰʝʥʥʽ ʚʘʨʪʦʩʪʽ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ (ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʜ 

ʟʘʛʦʪʦʚʢʦʶ). 

ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʅʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʝʨʽʦʜ ʩʣʫʞʙʠ, ʧʨʠ ʷʢʦʤʫ 

ʩʫʤʘʨʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʜʦʨʽʚʥʶʻ ʚʘʨʪʦʩʪʽ ʤʘʰʠʥʠ: 

 
ʚʠʢ

C ʅʦʢ (ʆʪ ʈ) ɸʤ,h= Ö - -      (1.6.34) 

ʜʝ ʈ ï ʨʽʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, 

 ʈ ɽʥ ʄʪ ɯʥ ʇʦ ʆʙ ʅʢ.= + + + + +     (1.6.35) 
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ɺʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʠʪʴ ʥʝʚʝʣʠʢʽ ʫ ʧʝʨʰʽ ʨʦʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʥʠʤʠ ʥʝʭʪʫʶʪʴ. 

ɺʠʪʨʘʪʠ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʟʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ 

 

 
D

ʅʦʢʉ

ʅ

ʅʦʢʉ
ɸʤ ʚʠʢhÖÖ

=
Ö

= .     (1.6.36) 

ʜʝ ʅ ï ʧʝʨʽʦʜ ʩʣʫʞʙʠ ʤʘʰʠʥʠ. 

 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ɸʤ ʚ ʨʽʚʥʷʥʥʷ 

 

)
D

ʉ
ʈʆʪ(

ʉ
ʅʦʢ

ʚʠʢ --

=

h

.     (1.6.37) 

 

ʂʦʝʬʽʮʽʻʥʪ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ï ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʠ ʚʠʪʨʘʪ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʜʦ ʾʾ ʚʘʨʪʦʩʪʽ. 

C

P
k
S
= .            (1.6.38) 

 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʪʦʩʪʽ ʤʘʰʠʥʠ ïʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʤʘʰʠʥʠ ʜʦ ʩʫʤʠ 

ʚʠʪʨʘʪ ʫ ʚʽʜʩʦʪʢʘʭ 

 %100
k

1
%100

P

C
c ==
S

.                           (1.6.39) 

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʉʬʦʨʤʫʣʶʡʪʝ ʩʫʪʴ ʧʦʥʷʪʪʷ çʤʘʰʠʥʘè, ʥʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʦʟʥʘʢʠ. 

2. ʗʢʽ ʤʘʰʠʥʠ ʙʫʚʘʶʪʴ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ? 

3. ʑʦ ʥʘʟʠʚʘʶʪʴ çʘʧʘʨʘʪʦʤè, ʷʢʽ ʧʨʦʮʝʩʠ ʚ ʥʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʽ ʷʢʽ ʾʭ 

ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ? 

4. ɿ ʷʢʠʭ ʯʘʩʪʠʥ ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ?  

5. ʅʘ ʷʢʽ ʪʠʧʠ ʧʦʜʽʣʷʶʪʴʩʷ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʧʦ ʚʠʜʫ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʰʠʥʘʤʠ? 

6. ʅʘ ʷʢʽ ʚʠʜʠ ʨʦʟʜʽʣʷʶʪʴ ʧʦʪʦʢʦʚʽ ʣʽʥʽʾ ʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʧʦ 

ʩʪʫʧʝʥʶ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ?  

7. ʅʘʜʘʡʪʝ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ ʽ 

ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʦʙʨʦʙʣʷʻʪʴʩʷ 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʘʰʠʥʠ ʽ ʘʧʘʨʘʪʠ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ 
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9. ʅʘʜʘʡʪʝ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʩʪʫʧʝʥʶ ʤʝʭʘʥʽʟʘʮʽʾ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʧʝʨʘʮʽʡ  

10. ʆʧʠʰʽʪʴ ʢʫʩʪʘʨʥʠʡ ʤʝʪʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘʟʚʽʪʴ ʡʦʛʦ ʥʝʜʦʣʽʢʠ 

11. ʆʧʠʰʽʪʴ ʢʨʝʩʣʷʨʩʴʢʠʡ ʤʝʪʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ 

12. ʗʢʽ ʧʝʨʝʚʘʛʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ)? 

13. ɿ ʷʢʠʭ ʝʪʘʧʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥʠ? 

14. ʗʢʽ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʨʦʙʠ ʚʩʽʭ 

ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʽ ɼʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ? 

15. ʈʦʟʢʨʠʡʪʝ ʧʦʥʷʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ 

16. ʑʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ?  

17. ʈʦʟʢʨʠʡʪʝ ʧʦʥʷʪʪʷ çʥʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥʠè ʽ ʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ? 

18. ʆʧʠʰʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʰʠʥʥʦïʘʧʘʨʘʪʫʨʥʠʭ ʩʭʝʤ ʦʙʣʘʜʥʘʥʥʷ 

19. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʤʘʰʠʥʠ, ʥʘʚʝʜʽʪʴ 

ʧʨʠʢʣʘʜʠ 

20. ɼʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʦʙʣʘʜʥʘʥʥʷ? 

21. ʑʦ ʩʦʙʦʶ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʟʚʽʪʴ ʦʩʥʦʚʥʽ 

ʰʣʷʭʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

22. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

23. ɿ ʷʢʦʶ ʤʝʪʦʶ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ? 

24. ɼʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ? 

25. ʑʦ ʩʦʙʦʶ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʽʥʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ? 

26. ɿ ʷʢʦʶ ʤʝʪʦʶ ʚʠʢʦʥʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ ʽ 

ʜʝʪʘʣʝʡ? 

27. ʗʢʽ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʤʘʰʠʥʠ? 

 

ʃɯʊɽʈɸʊʋʈɸ ɼʆ ʈʆɿɼɯʃʋ 

 

1. ʆʩʪʨʠʢʦʚ ɸ.ʅ., ɸʙʨʘʤʦʚ ʆ.ɺ. ʈʘʩʯʸʪ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʘʰʠʥ ʠ 

ʘʧʧʘʨʘʪʦʚ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ: ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. ʉʇʙ.: ɻʀʆʈɼ, 2003.                

352 ʩ. 

2 ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 2.103ï2013. ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʂɼ). ʉʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ (ʩ ʇʦʧʨʘʚʢʘʤʠ) 

[ɼʘʪʘ ʚʚʝʜʝʥʠʷ 2015ï07ï01] ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2019. 13 ʩ. 
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3 ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 2.119ï2013 ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʂɼ). ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ [ɼʘʪʘ ʚʚʝʜʝʥʠʷ 

2015ï07ï01] ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2019. 16 ʩ. 

4 ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 2.120ï2013 ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʂɼ). ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ (ʩ ʇʦʧʨʘʚʢʦʡ) 

[ɼʘʪʘ ʚʚʝʜʝʥʠʷ 2015ï07ï01] ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2019. 15 ʩ. 

5 ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 2.704ï2011 ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʂɼ). ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ [ɼʘʪʘ ʚʚʝʜʝʥʠʷ 2012ï01ï01] ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2019.              

27 ʩ. 
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ʈʆɿɼɯʃ 2. ʄɸʐʀʅʀ ɯ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʄɽʍɸʅɯʏʅʆɻʆ ɺʇʃʀɺʋ ʅɸ 

ʇɽʈɽʈʆɹʃʖɺɸʅʋ ʉʀʈʆɺʀʅʋ 

 

2.1. ʄɸʐʀʅʀ ɼʃʗ ʇʆɼʈɯɹʅɽʅʅʗ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ 

ʄɸʊɽʈɯɸʃʋ 

 

2.1.1. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ, ʪʝʧʣʦʚʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘ 

ʫʯʘʩʪʶ ʪʚʝʨʜʦʾ ʬʘʟʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʫʤʘʨʥʦʾ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʡʦʛʦ 

ʯʘʩʪʠʥʦʢ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʚʝʨʜʽ ʤʘʪʝʨʽʘʣʠ ʧʽʜʜʘʶʪʴ ʚ ʙʘʛʘʪʴʦʭ 

ʧʝʨʝʨʦʙʥʠʭ ʪʘ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʤʝʭʘʥʽʯʥʦʤʫ ʧʦʜʨʽʙʥʝʥʥʶ.  

ʇʦʜʨʽʙʥʝʥʥʷ ï ʧʨʦʮʝʩ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ ʾʭ 

ʨʫʡʥʫʚʘʥʥʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʷʢʽ ʜʦʣʘʶʪʴ ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʟʯʝʧʣʝʥʥʷ, ʱʦ 

ʧʦʚôʷʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʯʘʩʪʠʥʢʠ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ.   

ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʜʽʣ ʙʫʜʴï̫ ʢʦʛʦ ʪʚʝʨʜʦʛʦ (ʯʠ 

ʫʤʦʚʥʦ ʪʚʝʨʜʦʛʦ) ʤʘʪʝʨʽʘʣʫ ʥʘ ʯʘʩʪʠʥʠ. ɺʩʽ ʧʨʦʮʝʩʠ ʧʦʜʨʽʙʥʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʩʫʤʘʨʥʦʛʦ ʦʙôʻʤʫ ʡʦʛʦ ʯʘʩʪʦʢ [1,2].  

ʈʫʡʥʫʚʘʥʥʷ (ʜʝʬʦʨʤʫʚʘʥʥʷ) ʪʚʝʨʜʠʭ ʪʽʣ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʤʝʭʘʥʽʯʥʠʭ 

ʩʠʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʦʩʣʘʙʣʝʥʠʭ ʧʝʨʝʨʽʟʽʚ, ʪʨʽʱʠʥʢʘʤ ʪʘ ʽʥʰʠʭ 

ʜʝʬʝʢʪʥʠʭ ʤʽʩʮʷʭ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʟʘ ʤʝʞʽ ʤʽʮʥʦʩʪʽ (ʧʨʫʞʥʦʩʪʽ). 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʜʝʬʦʨʤʘʮʽʾ ʽ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʚʦʣʦʛʽʩʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʤôʷʩʦ, ʭʣʽʙ, ʨʠʙʘ. ʎʽ ʧʨʦʜʫʢʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʫʤʦʚʥʦ ʪʚʝʨʜʠʭ. 

ɺ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʚ ʥʘʩʪʫʧʥʠʭ ʮʽʣʷʭ: 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ, ʥʘʜʘʥʥʷ ʧʨʦʜʫʢʪʫ ʧʦʪʨʽʙʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʧʦʜʽʣʫ 

ʧʨʦʜʫʢʪʫ ʥʘ ʧʦʨʮʽʾ, ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʦʜʨʽʙʥʝʥʥʷ ï ʮʝ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʽ ʚʘʞʣʠʚʘ ʦʧʝʨʘʮʽʷ ʚ ʙʘʛʘʪʴʦʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [2]. 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʜʽʣʝʥʥʷ ʪʽʣʘ ʥʘ ʯʘʩʪʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʦʜʽ ʜʨʦʙʣʝʥʥʷʤ, 

ʧʦʤʝʣʦʤ, ʜʠʩʧʝʨʛʫʚʘʥʥʷʤ, ʨʽʟʘʥʥʷʤ, ʧʦʜʨʽʙʥʝʥʥʷʤ. ʊʝʨʤʽʥ ʜʨʦʙʣʝʥʥʷ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʘʟʽ ʛʨʫʙʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ 
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ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ 5 ʤʤ ʽ ʙʽʣʴʰʝ. ɹʽʣʴʰ ʪʦʥʢʠʡ ʧʦʜʽʣ ʤʘʪʝʨʽʘʣʫ ʥʘʟʠʚʘʶʪʴ 

ʧʦʜʨʽʙʥʝʥʥʷʤ. ʍʦʯʘ ʻʜʠʥʦ ʚʽʨʥʠʤ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʻ ʪʝʨʤʽʥ çʧʦʜʨʽʙʥʝʥʥʷè. 

ʇʦʜʨʽʙʥʝʥʥʷ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʤʘʪʝʨʽʘʣʫ. ʇʦʜʨʽʙʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʣʝʛʰʝ ʜʦʟʫʻʪʴʩʷ, ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ 

ʟʤʽʰʫʻʪʴʩʷ, ʚʦʣʦʜʽʻ ʢʨʘʱʦʶ ʩʠʧʫʯʽʩʪʶ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ ʚʠʭʽʜʥʦʛʦ ʪʘ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʨʦʟʨʽʟʥʷʶʪʴ ʢʣʘʩʠ ʧʦʜʨʽʙʥʝʥʥʷ (ʪʘʙʣ. 2.1.1) [1, 2].  

ʇʦʜʨʽʙʥʝʥʥʷ ï ʧʨʦʮʝʩ ʧʦʜʽʣʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʘ ʯʘʩʪʠʥʠ ʰʣʷʭʦʤ 

ʧʨʠʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʱʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʩʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʟʯʝʧʣʝʥʥʷ 

ʯʘʩʪʠʥʦʢ ʪʽʣʘ. 

 

ʊʘʙʣʠʮʷ 2.1.1 ï ʂʣʘʩʠ ʧʦʜʨʽʙʥʝʥʥʷ  

ʂʣʘʩ 

ʧʦʜʨʽʙʥʝʥʥʷ 

ʈʦʟʤʽʨ ʯʘʩʪʦʢ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ dʚ, 

ʤʤ 

ʈʦʟʤʽʨ ʯʘʩʪʦʢ 

ʧʦʜʨʽʙʥʝïʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ dʧ, ʤʤ 

ʉʪʫʧʽʥʴ  

ʧʦʜʨʽʙʥʝʥʥʷ 

- ʢʨʫʧʥʝ 

- ʩʝʨʝʜʥʻ 

- ʤʽʣʢʝ (ʧʦʤʝʣ) 

- ʪʦʥʢʝ 

- ʥʘʜʪʦʥʢʝ 

(ʢʦʣʦʾʜʥʝ 

ʨʦʟʤʝʣʶʚʘʥʥʷ) 

1500é300 

300é100 

50é10 

10é2 

 

 

10é0,0075 

300é100 

50é10 

10é2 

2é0,0075 

 

 

>0,0075 

3é6 

5é10 

10é50 

ʜʦ 100 

 

 

ʜʦ 1000 

 

ʇʦʜʨʽʙʥʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʜʽʻʶ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ. ʋʤʦʚʥʦ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʽʩʣʷ ʜʨʦʙʣʝʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʢʫʩʢʠ 

ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰʝ ʥʽʞ 5ʤʤ. ʊʦʥʢʝ ʜʨʦʙʣʝʥʥʷ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʤʝʥʰʝ ʥʽʞ 

5ʤʤ) ʥʘʟʠʚʘʶʪʴ ʧʦʤʝʣʦʤ. 

ʇʨʦʮʝʩʠ ʜʨʦʙʣʝʥʥʷ ʽ ʧʦʜʨʽʙʥʝʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʮʫʢʨʦʚʦʤʫ, 

ʙʦʨʦʰʥʦïʢʨʫʧ'ʷʥʦʤʫ, ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʤʫ, ʤ'ʷʩʦʧʝʨʝʨʦʙʥʦʤʫ, ʩʧʠʨʪʦʚʦʤʫ, 

ʧʠʚʦʚʘʨʥʦʤʫ, ʢʨʦʭʤʘʣʝïʧʘʪʦʢʦʚʦʤʫ, ʢʦʥʩʝʨʚʥʦʤʫ ʪʘ ʽʥʰʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʦʮʝʩʫ ʻ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʽ, ʱʦ 

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʢʫʩʢʽʚ ʤʘʪʝʨʽʘʣʫ ʜʦ (dʚ) ʽ ʧʽʩʣʷ (dʧ) 

ʧʦʜʨʽʙʥʝʥʥʷ:  

ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʣʽʥʽʡʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʢʫʩʢʽʚ ʢʫʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʻ 

ʜʽʘʤʝʪʨʠ dʚ, dʧ, ʘ ʜʣʷ ʯʘʩʪʠʥʦʢ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʤʦʞʝ ʙʫʪʠ ʾʭʥʷ ʩʝʨʝʜʥʷ 

ʛʝʦʤʝʪʨʠʯʥʘ ʚʝʣʠʯʠʥʘ. ʇʨʘʢʪʠʯʥʦ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ʦʪʚʦʨʽʚ ʩʠʪ, 
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ʢʨʽʟʴ ʷʢʽ ʧʨʦʩʽʚʘʶʪʴ ʚʝʩʴ ʤʘʪʝʨʽʘʣ ʜʦ ʽ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʘʢʦʞ ʧʦʥʷʪʪʷ ʦʙ'ʻʤʥʠʡ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ. 

ʇʦʜʨʽʙʥʝʥʥʷ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʣʘʩʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʧʦʯʘʪʢʦʚʦʛʦ ʽ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʧʦʚʽʜʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʪʫʧʽʥʴ 

ʧʦʜʨʽʙʥʝʥʥʷ. ʇʨʠ ʛʨʫʙʦʤʫ ʜʨʦʙʣʝʥʥʽ  ̔ = 2...6, ʩʝʨʝʜʥʴʦʤʫ ï  ̔ = 5...10; ʧʨʠ 

ʪʦʥʢʦʤʫ ʧʦʜʨʽʙʥʝʥʥʽ  ̔> 100. 

ʌʽʟʠʯʥʦïʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʚʠʜ ʽ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ ʩʧʦʩʦʙʫ ʜʨʦʙʣʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʟʦʚʥʽʰʥʽʭ 

ʤʝʭʘʥʽʯʥʠʭ ʟʫʩʠʣʴ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʧʦʜʨʽʙʥʶʚʘʪʠ ʨʦʟʜʘʚʣʶʚʘʥʥʷʤ, 

ʨʦʟʢʦʣʶʚʘʥʥʷʤ, ʨʦʟʪʠʨʘʥʥʷʤ, ʨʦʟʣʘʤʫʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʜʘʨʫ, ʨʦʟʨʠʚʫ, 

ʟʛʠʥʘʥʥʷ. ʇʨʠ ʛʨʫʙʦʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ ʜʨʦʙʣʝʥʥʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʧʦʩʽʙ ʨʦʟʜʘʚʣʶʚʘʥʥʷ, ʧʨʠ ʪʦʥʢʦʤʫ ï ʨʦʟʪʠʨʘʥʥʷ. ɼʣʷ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʦʟʢʦʣʶʚʘʥʥʷ ʪʘ ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʣʷ ʢʨʠʭʢʠʭ ï 

ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʪʘ ʫʜʘʨ, ʜʣʷ ʚ'ʷʟʢʠʭ ï ʨʦʟʪʠʨʘʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʜʨʦʙʣʝʥʥʷ ʯʘʩʪʦ 

ʢʦʤʙʽʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ, ʥʘʧʨʠʢʣʘʜ: ʨʦʟʪʠʨʘʥʥʷ ʽ ʨʦʟʜʘʚʣʶʚʘʥʥʷ; ʨʦʟʪʠʨʘʥʥʷ 

ʪʘ ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ [1,3]. 

ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʰʠʥʠ, ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʷʢʠʭ ʻ 

ʧʨʠʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʤʽʮʥʦʩʪʽ ʢʣʽʪʠʥ. ʋ ʮʠʭ ʤʘʰʠʥʘʭ 

ʟʘʢʣʘʜʝʥʦ ʨʽʟʥʽ ʧʨʠʥʮʠʧʠ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ: ʫʜʘʨʫ, ʨʦʟʜʘʚʣʶʚʘʥʥʷ, 

ʨʦʟʢʦʣʶʚʘʥʥʷ, ʚʠʪʠʨʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ï ʮʝ ʨʫʙʢʘ ʪʘ 

ʢʦʚʟʘʶʯʘ ʨʽʟʢʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʰʤʘʪʦʯʢʠ 

ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. ʅʘ ʩʠʨʦʚʠʥʫ ʜʽʻ ʨʦʟʨʠʚʥʘ, ʩʪʠʩʢʘʶʯʘ ʪʘ ʟʛʠʥʘʶʯʘ ʩʠʣʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʩʠʨʦʚʠʥʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʣ ʧʨʠʢʣʘʜʘʥʥʷ ʨʽʟʥʘ. ʊʘʢ, ʧʨʠ 

ʧʦʜʨʽʙʥʝʥʥʽ ʪʚʝʨʜʠʭ ʧʣʦʜʽʚ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʻ ʩʠʣʘ ʫʜʘʨʫ (ʢʨʽʤ ʫʜʘʨʫ ʜʣʷ ʾʭ 

ʧʦʜʨʽʙʥʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʦʟʢʦʣʶʚʘʥʥʷ), ʜʣʷ ʚ'ʷʟʢʠʭ ʪʽʣ ï ʧʝʨʝʪʠʨʘʥʥʷ. ʇʽʩʣʷ 

ʢʨʫʧʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʰʤʘʪʦʯʢʠ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʘ ʧʽʩʣʷ 

ʜʨʽʙʥʦʛʦ ï ʦʢʨʫʛʣʦʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʦʮʽʥʶʶʪʴ ʟʘ ʪʨʴʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʦʜʥʘʢʦʚʽʩʪʶ, ʧʝʚʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʘ ʬʦʨʤʦʶ ʯʘʩʪʠʥʦʢ. ʅʘʷʚʥʽʩʪʴ ʜʫʞʝ ʤʘʣʠʭ 

ʯʘʩʪʠʥʦʢ ʥʝʙʘʞʘʥʘ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʘʙʦ ʧʨʦʩʽʶʚʘʥʥʽ ʚʦʥʠ ʟʘʙʠʚʘʶʪʴ 

ʬʽʣʴʪʨʠ ʪʘ ʩʠʪʘ [4]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʤʘʰʠʥ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʪʝʦʨʽʾ, ʷʢʘ ʧʽʜʚʝʣʘ ʙ ʧʽʜ ʧʨʦʮʝʩ 

ʧʦʜʨʽʙʥʝʥʥʷ ʟʘʛʘʣʴʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʚʠʨʘʟ, ʜʦʩʽ ʥʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ. ɺ ʪʝʦʨʽʾ 

ʧʦʜʨʽʙʥʝʥʥʷ ʦʩʥʦʚʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʧʦʜʨʽʙʥʝʥʥʷ (ʨʦʙʦʪʘ ʧʦʜʨʽʙʥʝʥʥʷ). 
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ʇʦʚʝʨʭʥʝʚʘ ʪʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʨʦʟʨʦʙʣʝʥʘ ʥʽʤʝʮʴʢʠʤ ʧʨʦʬʝʩʦʨʦʤ ʇ. 

ʈʝʪʪʠʥʛʝʨʦʤ ʚ 1867 ʨ. ɿʛʽʜʥʦ ʟ ʥʝʶ, ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʽʣʘ, 

ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʘ ʧʨʠʨʦʩʪʫ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ, 

[3] ʪʦʙʪʦ 

( )s
A f S ,ɼʞ= D      (2.1.1) 

 

ʜʝ SD ς ʧʣʦʱʘ ʟʥʦʚʫ ʫʪʚʦʨʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

 

ʇʦʢʣʘʜʝʤʦ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʧʦʜʨʽʙʥʝʥʥʶ ʰʤʘʪʢʠ ʢʫʙʽʯʥʦʾ ʬʦʨʤʠ ʟ 

ʜʦʚʞʠʥʦʶ ʨʝʙʨʘ D, ʜʦ ʢʫʙʠʢʽʚ ʟ ʜʦʚʞʠʥʦʶ ʨʝʙʨʘ d (ʨʠʩ. 2.1.1). 

ʂʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʯʘʩʪʠʥʦʢ ʩʢʣʘʜʝ 
3

3

D
n .

d
=  

 

ʈʠʩ. 2.1.1 ï ʋʪʚʦʨʝʥʥʷ ʧʨʠʨʦʩʪʫ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ. 

 

ɿʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʝ 

 

( )2

ʢʽʥʮ ʧʦʯ
S S S 6D ʧ 1 ,ʤ= - = -      (2.1.2) 

 

ʗʢʱʦ ʥʘ ʫʪʚʦʨʝʥʥʷ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʨʦʙʦʪʘ 

ɸʧʠʪ, ʪʦ ʧʦʚʥʘ ʨʦʙʦʪʘ, ʚʠʪʨʘʯʝʥʘ ʥʘ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʩʢʣʘʜʝ 
   

( )2

s ʧʠʪ ʧʠʪ
ɸ ɸ S 6ɸ D ʧ 1 ,ɼʞ= Ö = Ö -     (2.1.3) 

 

ʇʨʠʡʤʘʶʯʠ, ʱʦ
ʧʠʪ
ɸ  const= , ʧʦʚʥʘ ʨʦʙʦʪʘ 
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/ 2

s n
ɸ k D , ɼʞ= Ö      (2.1.4) 

 

ʜʝ  
/

k ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ). 

 

ʇʦʚʝʨʭʥʝʚʘ ʪʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ (d Ò 0,4...0,6 ʤʤ) ʢʦʣʠ ʚʠʭʦʜʠʪʴ 

ʧʨʦʜʫʢʪ ʟ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʶ ʧʠʪʦʤʦʶ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ. 

ʆʙ'ʻʤʥʘ ʪʝʦʨʽʷ ʚʠʭʦʜʠʪʴ ʟ ʪʦʛʦ, ʱʦ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʨʦʙʦʪʘ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʨʫʡʥʫʶʯʦʾ ʜʝʬʦʨʤʘʮʽʾ. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ, ʧʨʦʧʦʨʮʽʡʥʘ 

ʟʤʝʥʰʝʥʥʶ ʦʙ'ʻʤʫ ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜ ʾʭ ʨʫʡʥʫʚʘʥʥʷʤ. 

ʆʙ'ʻʤʥʘ ʪʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʨʦʩʽʡʩʴʢʠʤ ʫʯʝʥʠʤ 

ʂʠʨʧʠʯʦʚʠʤ (1874 ʨ.), ʘ ʧʽʟʥʽʰʝ ʫʪʦʯʥʝʥʘ ʥʽʤʝʮʴʢʠʤ ʧʨʦʬʝʩʦʨʦʤ ʌ. ʂʽʢʦʤ 

(1885 ʨ.). ɿʛʽʜʥʦʾ ʟ ʥʝʶ, ʨʦʙʦʪʘ Av, ʚʠʪʨʘʯʝʥʘ ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ, ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʦʙʩʷʛʫ ȹV ʘʙʦ ʤʘʩʽ ʜʝʬʦʨʤʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ 

 

 
P

V

0

A l dP,ɼʞ= D Öñ ,     (2.1.5) 

 

ʜʝ lD ï ʚʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʽʾ ʪʽʣʘ, ʤ; 

ʈ ï ʩʠʣʘ ʜʝʬʦʨʤʘʮʽʾ, ʅ. 
 

ɺʝʣʠʯʠʥʫ ʜʝʬʦʨʤʘʮʽʾ lD ʟʛʽʜʥʦ ʟʘʢʦʥʫ ɻʫʢʘ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʬʦʨʤʫʣʦʶ  

l ( P l ) / ( E F ),ʤD = Ö Ö     (2.1.6) 

 

ʜʝ F ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʽʣʘ, ʤ
2
; 

ɽ ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ (ʤʦʜʫʣʴ ʖʥʛʘ), ʅ/ʤ
2
 (ʇʘ). 

 

ʊʦʜʽ ʧʨʠ ʽʥʪʝʛʨʫʚʘʥʥʽ ʨʽʚʥʷʥʥʷ (2.1.5) ʟʘʧʠʰʝʪʴʩʷ ʷʢ 

 

2 2P P

'

V n

0 0

Pl l P l F Fl
A dP P dP k V ,ɼʞ

EF EF 2EF F 2E

d
= = Ö = Ö = =ñ ñ   (2.1.7) 

 

ʜʝ 2 2 2
P / F s= ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 
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ʇʨʠʡʤʘʶʯʠ, ʱʦ ʜʝʬʦʨʤʦʚʘʥʠʡ ʦʙ'ʻʤ ʪʽʣʘ ʤʘʻ ʬʦʨʤʫ ʢʫʙʘ ʟʽ ʩʪʦʨʦʥʦʶ D 

ʚʠʨʘʟ (2.1.7) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 
' 3

V n
A k D=      (2.1.8) 

  

ʇʦʨʽʚʥʷʥʥʷ ʚʠʨʘʟʽʚ (2.1.4) ʽ (2.1.8) ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʨʽʟʥʷʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʽ ʚ ʟʘʢʦʥʽ ʈʝʪʪʠʥʛʝʨʘ D
2
, ʘ ʚ ʟʘʢʦʥʽ ʂʠʨʧʠʯʦʚʘ ï 

ʂʽʢʘ ï D
3
. 

ʇʨʠʭʠʣʴʥʠʢʠ ʦʙʦʭ ʪʝʦʨʽʡ ʧʦʥʘʜ ʧʽʚʩʪʦʣʽʪʪʷ ʚʝʣʠ ʜʠʩʢʫʩʽʶ ʤʽʞ ʩʦʙʦʶ, 

ʥʘʤʘʛʘʶʯʠʩʴ ʜʦʚʝʩʪʠ ʧʝʨʝʚʘʛʫ ʦʜʥʽʻʾ ʟ ʥʠʭ, ʘʣʝ ʟʨʦʙʠʪʠ ʮʝ ʥʽʢʦʤʫ ʥʝ ʚʜʘʣʦʩʷ, 

ʙʦ ʷʢ ʧʝʨʰʘ, ʪʘʢ ʽ ʜʨʫʛʘ ʩʪʨʘʞʜʘʶʪʴ ʦʜʥʦʙʽʯʥʽʩʪʶ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ ʡʦʛʦ ʝʥʝʨʛʦʻʤʥʽʩʪʴ (ʜʠʩʧʝʨʩʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ, ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʪʦʱʦ). 

ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʚʦʨʝʥʘ ʘʢʘʜʝʤʽʢʦʤ ʈʝʙʠʥʜʝʨʦʤ ʚ 1928 

ʨ. ʽ ʚʨʘʭʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʪʘ ʧʦʚʝʨʭʥʝʚʦʾ ʪʝʦʨʽʡ. 

ʈʝʙʠʥʜʝʨ ʚʠʭʦʜʠʚ ʟ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ 

ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʘʨʥʦ ï ʥʘ ʥʘʛʨʽʚ ʤʘʪʝʨʽʘʣʫ ʽ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʪʨʽʱʠʥ 

ʚ ʧʨʦʜʫʢʪʽ, ʷʢʽ ʧʨʠ ʟʥʷʪʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʠʢʘʶʪʴʩʷ ʽ ʮʽʣʽʩʥʽʩʪʴ ʯʘʩʪʠʥʦʢ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʟʯʝʧʣʝʥʥʷ. 
 

ʜ ʧ 1 2
A A A K V K F ,= + = D + D    (2.1.9) 

 

ʜʝ ʜA  ï ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʜʝʬʦʨʤʘʮʽʶ ʦʙʩʷʛʫ ʰʤʘʪʢʘ, ʱʦ    

ʨʫʡʥʫʻʪʴʩʷ, ɼʞ;  

ʧ
A  ï ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʚʝʨʭʥʽ, ɼʞ;  

1
K  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʨʽʚʥʠʡ ʨʦʙʦʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʜʠʥʠʮʽ 

ʦʙ'ʻʤʫ ʪʽʣʘ;  

VD  ï ʟʤʽʥʘ ʦʙʩʷʛʫ ʨʫʡʥʦʚʘʥʦʛʦ ʪʽʣʘ;  

2
K  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʫʪʚʦʨʝʥʥʷ ʦʜʠʥʠʮʽ ʥʦʚʦʾ ʧʦʚʝʨʭʥʽ;  

FD  ï ʧʨʠʨʦʱʝʥʥʷ ʟʥʦʚʫ ʫʪʚʦʨʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʌʦʨʤʫʣʘ ʇ. ɸ. ʈʝʙʠʥʜʝʨʘ (2.1.9) ʥʝ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʠʙʦʨʫ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. ʈʽʚʥʷʥʥʷ ʜʘʻ ʣʠʰʝ ʷʢʽʩʥʠʡ ʦʧʠʩ 

ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʽʩʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚ ʩʠʣʫ ʪʦʛʦ, 

ʱʦ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʚʝʣʠʯʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʥʴʦʛʦ, ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʯʠʩʝʣʴʥʦʤʫ 

ʚʠʨʘʟʫ. ʆʜʥʘʢ ʷʢʽʩʥʠʡ ʦʧʠʩ ʪʝʞ ʜʦʩʠʪʴ ʮʽʥʥʠʡ ʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʽ 
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ʚʠʩʥʦʚʢʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʠʭʦʜʷʯʠ ʟ ʥʴʦʛʦ ʂʂɼ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʷʢ 

s

v s

A
ɖ .

A A
=

+
        (2.1.10) 

 

ɿʚʽʜʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʂʂɼ ʥʝʦʙʭʽʜʥʦ:  

ï ʟʤʝʥʰʠʪʠ ʨʦʙʦʪʫ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 
v

A ; 

ï ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʧʝʨʝʥʘʧʨʫʛʠ ʤʘʪʝʨʽʘʣʫ ʪʽʣ ʧʦʜʨʽʙʥʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʪʠ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 
s

A .  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ 
ʧʦʜʨ
ɸ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʘʢʦʞ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ 
 

( )3

ʧʦʜʨ 1 2
A C lg i C i , ɼʞ/ ʢʛ   1   = + -   (2.1.11) 

 

 ʜʝ ʉ1, ʉ2 ï ʝʤʧʽʨʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʜʨʽʙʥʶʻʪʴʩʷ, ɼʞ/ʢʛ, (ʜʣʷ ʟʝʨʥʘ ʉ1 = 10 ... 13 ʢɼʞ/ʢʛ, ʉ2 = 6 ... 9 

ʢɼʞ/ʢʛ, ʜʣʷ ʩʽʥʘ ʉ1 = 7,5 ... 8,5 ʢɼʞ/ʢʛ ʉ2 = 0,6 ... 0,9 ʢɼʞ/ʢʛ); 

i ï ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʢʨʫʧʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʚʠʭʽʜʥʦʛʦ ï 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ; 

ʧ ʢ
i ,d / d=      (2.1.12) 

 

ʜʝ 
ʧ

d  ʪʘ 
ʢ

d  ï ʚʽʜʧʦʚʽʜʥʦ, ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʜʦ (ʧʦʯʘʪʢʦʚʠʡ) ʽ ʧʽʩʣʷ 

ʧʦʜʨʽʙʥʝʥʥʷ (ʢʽʥʮʝʚʠʡ). 
 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʜʨʽʙʥʶʶʪʴ, 

ʚʠʭʽʜʥʠʡ ʨʦʟʤʽʨ ʧʨʠʡʥʷʪʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʜʽʘʤʝʪʨʦʤ. 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ï ʜʽʘʤʝʪʨ ʢʫʣʽ, ʦʙʩʷʛ ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʜʽʡʩʥʦʤʫ 

ʦʙʩʷʛʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʆʙʩʷʛ ʢʫʣʽ 
3

e

e

D
V ,

6

p
=       (2.1.13) 

 ʟʚʽʜʢʠ 

3 3
ʝ e ʝ

D 6V / 1,24 V .p= =     (2.1.14) 

 
 

ɺʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ ʜʽʘʤʝʪʨʘ ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʜʫʣʝʤ ʄ, ʤʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʪʦʚʦʛʦ 

ʢʣʘʩʠʬʽʢʘʪʦʨʘ (ʨʠʩ. 2.1. 2). 
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0 1 2 3
0,5P 1,5P 2,5P 3,5P

M ,
100

+ + +
=  

 

 ʜʝ ʈ0, ʈ1, ʈ2, ʈ3 ï ʟʘʣʠʰʦʢ ʥʘ ʢʦʞʥʦʤʫ ʟ ʩʠʪ,%. 
 

 
 

ʈʠʩ. 2.1.2 ï ʂʣʘʩʠʬʽʢʘʪʦʨ ʩʠʪʦʚʠʡ. 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʢʦʥʫ ʈ. ɻʫʢʘ ʨʦʙʦʪʫ ʜʝʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʪʠʩʢʫ 
ʜ

A  , 

ʅʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
 

2

ʜ

V
A , 

2E

sD
=                                               (2.1.15) 

 

ʜʝ s ï ʨʫʡʥʽʚʥʘ ʥʘʧʨʫʛʘ ʩʪʠʩʥʝʥʥʷ, ʅ/ʤ; VD  ï ʟʤʝʥʰʝʥʥʷ ʦʙ'ʻʤʫ 

ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ ʾʭ ʜʝʬʦʨʤʘʮʽʾ ʧʝʨʝʜ ʨʫʡʥʫʚʘʥʥʷʤ, ʤ
3
; ɽ ï ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʅ/ʤ
2
. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʽʚʥʷʥʥʷ (2.1.15), ʨʦʙʦʪʘ, ʚʠʪʨʘʯʝʥʘ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʫʡʥʽʚʥʦʾ ʥʘʧʨʫʛʠ ʽ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.1.15) ʦʪʨʠʤʘʻʤʦ 
 

2

2

V
A K F .

2E

sD
= + D     (2.1.16) 

 

ʋ ʨʘʟʽ ʢʨʫʧʥʦʛʦ ʜʨʦʙʣʝʥʥʷ ʟ ʤʘʣʠʤ ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʤʦʞʥʘ 

ʟʥʝʭʪʫʚʘʪʠ ʨʦʙʦʪʦʶ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʽ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 3
V DD º , ʦʪʨʠʤʘʻʤʦ 

 

' 3

1 1
A K V K D ,= D =     (2.1.17) 

 

ʜʝ D ï ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʤʽʨ ʰʤʘʪʢʘ. 
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ʈʽʚʥʷʥʥʷ (2.1.17) ʚʠʩʣʦʚʣʶʻ ʛʽʧʦʪʝʟʫ ʌ. ʂʽʢʘ ï ɺ.ʃ. ʂʠʨʧʠʯʦʚʘ: ʨʦʙʦʪʘ 

ʜʨʦʙʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʘ ʦʙʩʷʛʫ ʰʤʘʪʢʘ, ʱʦ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. 

ɼʣʷ ʜʨʦʙʣʝʥʥʷ ʟ ʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ 

ʨʦʙʦʪʦʶ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʤʫ ʰʤʘʪʢʘ. ʊʦʜʽ, ʚʨʘʭʦʚʫʶʯʠ, 

ʱʦ 2
F DD º , 

' 2

2 2
A K F K D .= D =     (2.1.18) 

 

ʎʝ ʨʽʚʥʷʥʥʷ ʻ ʚʠʨʘʞʝʥʥʷʤ ʛʽʧʦʪʝʟʠ ʇ. ʈ. ʬʦʥ ʈʠʪʪʠʥʛʝʨʘ, ʟʛʽʜʥʦ ʷʢʦʾ 

ʨʦʙʦʪʘ ʜʨʦʙʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʘ ʚʝʣʠʯʠʥʽ ʥʦʚʦʩʪʚʦʨʝʥʦʾ ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʧʦʚʝʨʭʥʽ. 

ʑʦʙ ʚʨʘʭʫʚʘʪʠ ʨʦʙʦʪʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʪʘ ʨʦʙʦʪʫ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʙ'ʻʤʥʫ ʜʝʬʦʨʤʘʮʽʶ ʯʘʩʪʦʢ, ɹʦʥʜ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʟʥʘʯʘʪʠ ʨʦʙʦʪʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʷʢ ʚʝʣʠʯʠʥʫ, ʱʦ ʧʨʦʧʦʨʮʽʡʥʘ 

ʩʝʨʝʜʥʴʦʛʝʦʤʝʪʨʠʯʥʽʡ ʟ ʦʙôʻʤʫ ʪʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʷʢʝ ʨʫʡʥʫʻʪʴʩʷ  

 

 A k VF ,=        (2.1.19)  

 

ʪʘʢ ʷʢ 
3

1
V k D= ʪʘ  

2

2
F k D  = , ʪʦ  

 

3 2 2 ,5

1 2 3
A k k k D D k D ,= Ö Ö Ö = Ö   (2.1.20) 

 

ʜʝ k, k1, k2, k3 ī ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 
 

ɿʘ ʨʽʚʥʷʥʥʷʤ (2.1.20) ʤʦʞʣʠʚʦ ʧʨʠʙʣʠʟʥʦ ʟʥʘʡʪʠ ʨʦʙʦʪʫ, ʷʢʘ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʠ ʩʝʨʝʜʥʽʭ ʩʪʝʧʝʥʷʭ ʧʦʜʨʽʙʥʝʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ (2.1.4), (2.1.8), (2.1.20) ʈʫʥʜʢʚʽʩʪ ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘʛʘʣʴʥʝ 

ʨʽʚʥʷʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʨʦʙʦʪʠ ʧʦʜʨʽʙʥʝʥʥʷ [3]  
 

 
m

p
A  k  D ,         = Ö                                 (2.1.21)  

 

ʜʝ kp ī ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʪʘ ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ;             

m ï ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʽ, m =2é3.  
 

 ʈʦʙʦʪʘ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʤʘʩʦʶ G, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʠʥʦʢ 

ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ, ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤ (2.1.21) ʜʦʨʽʚʥʶʻ  
  

m m m 3

G p p ʬ p ʬ3

G G
A k D N k k D k k D ,

Dr r

-= Ö Ö = Ö Ö = Ö Ö
Ö

   (2.1.22) 

  

ʜʝ kʬ ī ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʬʦʨʤʫ ʯʘʩʪʠʥʢʠ ʤʘʪʝʨʽʘʣʫ;  

ɟ ī ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ.  
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ʇʝʨʝʚʘʞʥʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟ: ʧʨʠ ʢʨʫʧʥʦʤʫ ʜʨʦʙʣʝʥʥʽ 

(ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʝʨʭʥʽ ʤʘʣʝ) ʨʦʙʦʪʫ ʜʨʦʙʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʛʽʧʦʪʝʟʦʶ                      

ʌ. ʂʽʢʘ ï ɺ.ʃ. ʂʠʨʧʠʯʦʚʘ; ʧʨʠ ʜʨʽʙʥʦʤʫ ʜʨʦʙʣʝʥʥʷ (ʧʦʜʨʽʙʥʝʥʥʷ, ʩʪʠʨʘʥʥʷ) ï 

ʟʘ ʛʽʧʦʪʝʟʦʶ ʇ.ʈ. ʬʦʥ ʈʠʪʪʠʥʛʝʨʘ. ʈʽʚʥʷʥʥʷ ʌ. ɹʦʥʜʘ ʜʦʩʠʪʴ ʪʦʯʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʜʨʦʙʣʝʥʥʽ. ʊʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʢʽʣʴʢʽʩʥʦ ʦʧʠʩʫʚʘʪʠ ʧʨʦʮʝʩʠ ʜʨʦʙʣʝʥʥʷ ʚ ʤʘʰʠʥʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʾʭ 

ʧʘʨʘʤʝʪʨʠ: ʨʦʙʦʪʫ ʜʨʦʙʣʝʥʥʷ, ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʘʡʙʽʣʴʰʽ 

ʟʫʩʠʣʣʷ ʜʨʦʙʣʝʥʥʷ ʽ ʪ. ʧ. 

ɺʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʟʨʦʩʪʘʻ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʪʨʘʪ ʚʢʨʘʡ ʚʘʞʣʠʚʦ, ʱʦʙ ʧʨʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʙʫʚ ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʠʡ ʦʯʽʢʫʚʘʥʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ 

ʧʦʜʨʽʙʥʝʥʥʷ. ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʦʮʽʣʴʥʦ 

ʧʝʨʽʦʜʠʯʥʦ ʚʠʜʘʣʷʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʜʨʽʙʥʝʥʽ ʯʘʩʪʠʥʢʠ ʟʽ ʩʬʝʨʠ ʧʦʤʝʣʫ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʥʘʚʝʜʝʥʽ ʛʽʧʦʪʝʟʠ ʧʦʜʨʽʙʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʩʘʤʝ ʷʢ ʛʽʧʦʪʝʟʠ, ʘ ʥʝ ʷʢ ʟʘʢʦʥʠ, ʪʘʢ ʷʢ ʚʦʥʠ ʥʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ ʚ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʽ ʢʨʫʧʥʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʠʟʥʘʯʠʪʠ 

ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʟʘ ʚʢʘʟʘʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, 

ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʨʽʚʥʷʥʥʷ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. 

ʊʦʤʫ ʜʘʥʥʽ ʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʧʦʜʨʽʙʥʝʥʥʷ [3].  

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʽʜʦʤʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ G2, ʩʧʦʞʠʪʘ ʧʦʪʫʞʥʽʩʪʴ N2, 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ D2/d2 ʧʨʘʮʶʶʯʦʛʦ ʤʣʠʥʘ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ G1 ʪʘ 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʽʥʰʦʛʦ ʤʣʠʥʘ D1/d1, ʪʦʤʫ ʩʧʦʞʠʪʫ ʧʦʪʫʞʥʽʩʪʴ N1 

ʦʩʪʘʥʥʴʦʾ ʤʘʰʠʥʠ, ʷʢʱʦ ʚʚʝʩʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ 

ʈʠʪʪʠʥʛʝʨʘ ʪʘ ʨʽʚʥʦʩʪʽ ʢ.ʢ.ʜ. ʦʙʦʭ ʤʘʰʠʥ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ  
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    (2.1.23) 

 

ɿʛʽʜʥʦ ʟ ʪʝʦʨʽʻʶ ʧʨʫʞʥʦʩʪʽ, ʨʦʙʦʪʘ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤʫ ʨʫʡʥʫʚʘʥʥʽ [3]   
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ  
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= =     (2.1.25)   
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ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʽʚ ʨʫʡʥʫʚʘʥʥʷ;  

a ï ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʦʢ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ.  

 ɿ ʬʦʨʤʫʣʠ (2.1.25)  
  

3lg i nlga,=         (2.1.26)  
  

   
lg i

n 3 .
lga

=         (2.1.27)  

 

ɿ ʫʤʦʚʠ, ʱʦ ʧʨʠ ʢʦʞʥʦʤʫ ʧʨʠʡʦʤʽ ʨʫʡʥʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʦʜʥʘ ʡ ʪʘ ʞ ʨʦʙʦʪʘ, ʪʦ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʪʽʣʘ ʨʦʟʤʽʨʦʤ D ʜʦ ʯʘʩʪʦʢ ʨʦʟʤʽʨʦʤ d 

ʧʦʪʨʽʙʥʦ n ʧʨʠʡʦʤʽʚ, ʪʦ ʟʘʛʘʣʴʥʘ ʨʦʙʦʪʘ ʜʦʨʽʚʥʶʻ  
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p
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= Ö         (2.1.28) 

 

ʗʢʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʜʨʽʙʥʶʚʘʯʘ G, ʢʛ/ʛʦʜ, ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ ɟ, ʢʛ/ʤ
3
 , 

ʪʦ ʛʦʜʠʥʥʘ ʨʦʙʦʪʘ [1]  
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ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʚ ʧʦʪʫʞʥʽʩʪʴ (ʚ ʢɺʪ) ʨʽʚʥʷʥʥʷ (2.1.29) ʧʦʪʨʽʙʥʦ 

ʧʦʤʥʦʞʠʪʠ ʥʘ 1/(3600Ā1000).  

ɺʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʧʦʜʨʽʙʥʶʚʘʯʘ ɖ, ʧʦʪʫʞʥʽʩʪʴ (ʚ ʢɺʪ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ  
2
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     (2.1.30) 

 

ʊʘʢ ʷʢ a ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʜʚʦʭ, ʪʦʜʽ ʧʨʠ a = 2 ʤʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʫ 

ʪʝʦʨʝʪʠʯʥʫ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ (ʚ ʢɺʪ) ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ  
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    (2.1.31) 

 

2.1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

 

ʇʦʜʨʽʙʥʶʶʯʝ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʨʦʟʤʽʨʦʤ ʦʪʨʠʤʘʥʠʭ 

ʯʘʩʪʦʢ, ʪʦʙʪʦ ʟʘ ʢʣʘʩʦʤ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʘ ʟʘ ʩʧʦʩʦʙʦʤ ʧʦʜʨʽʙʥʝʥʥʷ.  
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ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʧʦʜʨʽʙʥʶʚʘʯʽ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʜʨʦʙʘʨʢʠ ʢʨʫʧʥʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ, ʤʽʣʢʦʛʦ ʟʜʨʽʙʥʝʥʥʷ ʪʘ ʤʣʠʥʠ ʪʦʥʢʦʛʦ ʪʘ 

ʥʘʜʪʦʥʢʦʛʦ  ʧʦʤʝʣʫ.  

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʟʥʘʯʝʥʥʷ ʧʨʦ ʩʧʦʩʽʙ 

ʧʦʜʨʽʙʥʝʥʥʷ, ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʟʜʨʽʙʥʶʚʘʯʘ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʧʦʜʨʽʙʥʶʚʘʯ 

ʦʜʥʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʽʚ.  

ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʤʘʰʠʥʠ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘ ʛʦʣʦʚʥʠʤ 

ʩʧʦʩʦʙʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ, ʨʦʟʜʽʣʠʚʰʠ ʾʭ ʥʘ ʥʘʩʪʫʧʥʽ 

ʛʨʫʧʠ:   

1) ʧʦʜʨʽʙʥʶʚʘʯʽ ʨʦʟʢʦʣʶʶʯʦïʨʦʟʣʘʤʫʶʯʦʾ ʜʽʾ;   

2) ʧʦʜʨʽʙʥʶʚʘʯʽ ʨʦʟʜʘʚʣʶʶʯʦʾ ʜʽʾ;   

3) ʧʦʜʨʽʙʥʶʚʘʯʽ ʩʪʠʨʘʶʯʦïʨʦʟʜʘʚʣʶʶʯʦʾ ʜʽʾ;  

4) ʧʦʜʨʽʙʥʶʚʘʯʽ ʫʜʘʨʥʦïʩʪʠʨʘʶʯʦʾ ʜʽʾ;   

5) ʧʦʜʨʽʙʥʶʚʘʯʽ ʫʜʘʨʥʦʾ ʜʽʾ;  

6)  ʧʦʜʨʽʙʥʶʚʘʯʽ ʨʽʞʫʯʦʾ ʜʽʾ;  

7)  ʢʦʣʦʾʜʥʽ ʤʣʠʥʠ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʩʧʦʩʦʙʦʤ ʧʦʜʨʽʙʥʝʥʥʷ ʻ ʙʽʣʴʰ ʟʨʫʯʥʦʶ, ʪʘʢ ʷʢ ʜʦʟʚʦʣʷʻ 

ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʽʙ ʧʦʜʨʽʙʥʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧ 

ʟʜʨʽʙʥʶʚʘʯʘ.  

ɿʚʽʩʥʦ, ʛʦʣʦʚʥʦʤʫ ʩʧʦʩʦʙʫ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʜʨʫʛʦʨʷʜʥʽ ʩʧʦʩʦʙʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʧʦʜʨʽʙʥʶʚʘʯʘʭ ʨʦʟʜʘʚʣʶʶʯʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʜʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʨʘʥʥʷ, ʷʢʝ ʚʠʥʠʢʘʻ ʜʦʚʽʣʴʥʦ, ʪʦʤʫ ʥʝ ʻ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʜʨʽʙʥʝʥʥʷ.  

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ 

ʦʩʥʦʚʥʠʤ ʦʟʥʘʢʘʤʠ: 

Å ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ: 

ï ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʚʝʨʜʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʨʦʟʤʝʣʶʚʘʣʴʥʽ ʤʘʰʠʥʠ ʽ 

ʤʝʭʘʥʽʟʤʠ, ʣʴʦʜʦʜʨʦʙʘʨʢʠ); 

ï ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʧʨʦʪʠʨʘʣʴʥʽ ʤʘʰʠʥʠ ʽ 

ʤʝʭʘʥʽʟʤʠ ʪʘ ʽʥ); 

ï ʜʣʷ ʨʽʟʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʩʠʨʦʨ̔ʟʢʠ ʽ ʩʠʨʦʪʝʨʪʫʢhʠ, 

ʦʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʽ ʤʝʭʘʥʽʟʤʠ, ʤ'ʷʩʦʨʫʙʢʠ, ʤ'ʷʩʦʨʦʟʧʫʰʫʚʘʯʽ, ʙʣʢ̔ʩʝʨʠ, 

ʢʫʪʝʨʠ, ʭʣʽʙʦʨʽʟʢʠ, ʩʪʨʽʯʢʦʚʽ ʽ ʜʠʩʢʦʚʽ ʧʠʣʠ, ʤʘʰʠʥʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʛʘʩʪʨʦʥʦʤʽʯʥʠʭ ʪʦʚʘʨʽʚ ʽ ʽʥ); 

ï ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʧʦʜʨʽʙʥʶʚʘʯʽ ʚʽʜʭʦʜʽʚ); 

Å ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ: ʧʝʨʽʦʜʠʯʥʦʾ ʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ; 
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Å ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: ʚʝʨʪʠʢʘʣʴʥʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʽ 

ʧʦʭʠʣʝ; 

Å ʟʘ ʚʠʜʦʤ ʧʨʠʚʦʜʘ: ʟ ʨʫʯʥʠʤ (ʤʝʭʘʥʽʯʥʠʤ) ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʨʠʚʦʜʦʤ ʽ ʚ 

ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ, ʷʢʠʤ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʙʫʜʴï̫ ʢʘ ʧʦʜʨʽʙʥʶʶʯʘ 

ʤʘʰʠʥʘ (ʤʝʭʘʥʽʟʤ), ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

Å ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʧʦʜʨʽʙʥʝʥʽ ʥʘ ʨʦʟʤʝʣʴʥʠʭ 

ʤʘʰʠʥʘʭ ʪʚʝʨʜʽ ʧʨʦʜʫʢʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʥʘʢʦʚʫ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʙʝʟ 

ʢʨʫʧʥʠʭ ʽ ʟʘʥʘʜʪʦ ʜʨʽʙʥʠʭ ʰʤʘʪʦʯʢʽʚ; 

Å ʧʨʦʪʝʨʪʽ ʥʘ ʧʨʦʪʠʨʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʧʨʦʜʫʢʪʠ ʧʦʚʠʥʥʽ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʩʦʙʦʶ ʦʜʥʦʨʽʜʥʫ ʜʨʽʙʥʦʟʝʨʥʠʩʪʫ ʤʘʩʫ ʙʝʟ ʛʨʫʜʦʯʦʢ;  

Å ʧʦʜʨʽʙʥʝʥʽ ʥʘ ʨʽʞʫʯʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʯʘʩʪʠʥʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʬʦʨʤʫ, ʨʦʟʤʽʨʠ ʽ ʛʣʘʜʢʫ ʧʦʚʝʨʭʥʶ ʟʨʽʟʫ); 

Å ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʾʽ ʣʝʛʢʦ ʾʟʤʽʥʠ ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ; 

Å ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʥʝ ʜʦʧʫʩʢʘʻ ʧʦʪʨʘʧʣʷʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ ʚ ʧʦʜʨʽʙʥʶʚʘʥʠʡ ʧʨʦʜʫʢʪ; 

Å ʤʦʞʣʠʚʽʩʪʴ ʥʝʛʘʡʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʨʦʙʦʯʦʾ ʟʦʥʠ, 

ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʘʜʤʽʨʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʽ, ʧʦʚ'ʷʟʘʥʦ ʁ ʟ ʮʠʤ, ʧʝʨʝʚʠʪʨʘʪʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

Å ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʾ ʽ ʣʝʛʢʦʾ ʟʘʤʽʥʠ ʰʚʠʜʢʦʟʥʦʰʫʚʘʥʠʭ ʜʝʪʘʣʝʡ, 

ʦʩʦʙʣʠʚʦ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; 

Å ʥʘʷʚʥʽʩʪʴ ʟʘʧʦʙʽʞʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʣʶʯʘʶʪʴ ʚʠʨʦʙʥʠʯʠʡ 

ʪʨʘʚʤʘʪʠʟʤ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʘʚʘʨʽʶ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ; 

Å ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʩʫʭʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʤʽʥʽʤʘʣʴʥʝ 

ʧʠʣʦʚʠʜʽʣʝʥʥʷ; 

Å ʤʽʥʽʤʘʣʴʥʘ ʤʘʩʘ. 

 

2.1.3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʨʽʙʥʶʶʯʠʭ ʤʘʰʠʥ 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʨʽʙʥʶʶʯʠʭ ʤʘʰʠʥ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.1.3. ʇʦʜʨʽʙʥʝʥʥʷ 

ʭʘʨʯʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʜʨʦʙʘʨʢʘʭ, ʞʝʨʥʦʚʘʭ, ʚʘʣʢʦʚʠʭ ʤʣʠʥʘʭ, 

ʚʦʚʯʢʘʭ, ʢʫʪʝʨʘʭ ʽ ʪ.ʧ. ʉʘʤʝ ʮʽ ʤʘʰʠʥʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʥʝ 

ʧʨʦʪʽʢʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʩʪʘʜʽʡ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʬʦʨʤʫʶʯʠ ʷʢʽʩʪʴ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ.  

ʇʦʜʨʽʙʥʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʧʨʠʡʦʤʽʚ, ʫ ʚʽʜʢʨʠʪʠʭ ʘʙʦ 

ʟʘʤʢʥʫʪʠʭ ʮʠʢʣʘʭ.  
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ʈʠʩ. 2.1.3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʭʘʨʯʦʚʦʾ 

ʩʠʨʦʚʠʥʠ. 

 

ʇʨʠ ʟʜʨʽʙʥʶʚʘʥʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʮʠʢʣʽ ʰʤʘʪʢʠ ʤʘʪʝʨʽʘʣʫ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʧʦʜʨʽʙʥʶʶʯʫ ʤʘʰʠʥʫ ʦʜʠʥ ʨʘʟ. ʗʢʱʦ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʻ ʤʽʣʢʽ ʜʦʤʽʰʢʠ, 

ʪʦ ʾʭ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʩʽʚʘʶʪʴ. ʋ ʚʽʜʢʨʠʪʦʤʫ ʮʠʢʣʽ ʧʨʦʚʦʜʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʢʨʫʧʥʝ 

ʡ ʩʝʨʝʜʥʻ ʧʦʜʨʽʙʥʝʥʥʷ.  

ʇʨʠ ʟʜʨʽʙʥʶʚʘʥʥʽ ʚ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʽ ʧʽʩʣʷ ʧʦʜʨʽʙʥʶʶʯʦʾ ʤʘʰʠʥʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠʩʪʨʽʡ, ʱʦ ʢʣʘʩʠʬʽʢʫʻ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʰʤʘʪʢʠ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʫʩʪʘʥʦʚʣʝʥʠʡ ʢʽʥʮʝʚʠʡ ʨʦʟʤʽʨ, ʟʥʦʚʫ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚ 

ʧʦʜʨʽʙʥʶʶʯʫ ʤʘʰʠʥʫ ʥʘ ʧʦʚʪʦʨʥʝ ʜʨʦʙʣʝʥʥʷ.  

ɼʨʦʙʘʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʨʦʙʣʝʥʥʷ ʟʝʨʥʘ, ʙʦʙʽʚ, ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʮʫʢʨʫ ʡ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʛʦʪʫʚʘʥʥʽ ʭʘʨʯʦʚʠʭ ʩʫʤʽʰʝʡ.  

ɺʘʣʴʮʴʦʚʽ ʜʨʦʙʘʨʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʙʦʨʦʰʥʦʤʝʣʴʥʠʭ ʟʘʚʦʜʘʭ ʜʣʷ 

ʨʦʟʤʝʣʫ ʟʝʨʥʘ ʡ ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʘʣʴʮʴʦʚʠʭ 

ʜʨʦʙʘʨʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʟʜʨʽʙʥʶʚʘʥʥʷ ʟʝʨʥʘ ʘʙʦ ʡʦʛʦ ʯʘʩʪʦʢ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʞʥʦʾ ʧʘʨʠ ʚʘʣʴʮʽʚ ʽ ʧʠʪʦʤʦʶ ʚʠʪʨʘʪʦʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

ɺʘʣʢʦʚʽ ʤʣʠʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʦʥʢʦʛʦ ʟʜʨʽʙʥʶʚʘʥʥʷ ʞʠʨʦʚʤʽʩʥʠʭ 

ʨʝʮʝʧʪʫʨʥʠʭ ʩʫʤʽʰʝʡ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ.  
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ʇʦʜʨʽʙʥʝʥʥʷ ʫʜʘʨʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʰʤʘʪʢʽʚ 

ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʜʽʻʶ ʤʠʪʪʻʚʦ ʧʨʠʢʣʘʜʝʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʝʨʭʥʽ ʬʘʟʦʚʦʛʦ ʢʦʥʪʘʢʪʫ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʧʨʦʮʝʩʠ ʛʦʨʽʥʥʷ, ʨʦʟʯʠʥʝʥʥʷ, ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʽʥ.  

ʇʨʠ ʚʠʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʢʘʥʥʽ (ŭʩʪ) ʽ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ (ŭʨ). ɿʘʣʝʞʥʦ ʚʽʜ 

ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʠ ʜʽʣʷʪʴ ʥʘ:  

 ʤôʷʢʽ ï ŭʩʪ < 10 ʄʇʘ;  

 ʩʝʨʝʜʥʽ ï ŭʩʪ = 10...50 ʄʇʘ;  

 ʪʚʝʨʜʽ ï ŭʩʪ < 50 ʄʇʘ.  

ʎʝʡ ʧʦʜʽʣ ʜʦʩʠʪʴ ʫʤʦʚʥʠʡ, ʙʦ ʚʩʽ ʤʘʪʝʨʽʘʣʠ ʘʥʽʟʦʪʨʦʧʥʽ (ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ), ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʾʭ ʩʫʮʽʣʴʥʽʩʪʶ, ʚʦʣʦʛʽʩʪʶ, ʨʦʟʤʽʨʦʤ, 

ʢʽʣʴʢʽʩʪʶ ʪʨʽʱʠʥ ʽ ʪ. ʧ. [6]. ʇʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʫʜʘʨʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʨʦʙʘʨʢʘʭ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʧʨʦʜʫʢʪ, ʟʽʪʢʥʝʥʥʷ 

ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʩʦʙʦʶ ʽ ʟʽʪʢʥʝʥʥʷʤ ʟ ʜʝʢʦʶ ʪʘ ʢʦʨʧʫʩʦʤ ʜʨʦʙʘʨʢʠ.  

 

2.1.4. ʂʦʥʩʪʨʫʢʮʽʷ ʧʦʜʨʽʙʥʶʶʯʠʭ ʤʘʰʠʥ 

 

ɼʦ ʜʨʦʙʘʨʦʢ ʫʜʘʨʥʦʾ ʜʽʾ ʚʽʜʥʦʩʷʪʴ: ʱʦʢʦʚʽ; ʢʦʥʫʩʥʽ; ʚʘʣʴʮʝʚʽ; ʤʦʣʦʪʢʦʚʽ; 

ʜʠʩʢʦʚʽ; ʢʫʣʴʢʦʚʽ; ʙʘʨʘʙʘʥʥʽ.  

ʑʦʢʦʚʘ ʜʨʦʙʘʨʢʘ (ʨʠʩ. 2.1.4) ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʦʟʜʘʚʣʶʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣ ʟʘʚʘʥʪʘʞʫʶʪʴ ʤʽʞ ʱʦʢʘʤʠ. ɿʘ ʨʘʭʫʥʦʢ ʟʫʩʠʣʴ, ʱʦ ʟʜʽʡʩʥʶʻ ʨʫʭʦʤʘ 

ʱʦʢʘ, ʤʘʪʝʨʽʘʣ ʨʦʟʜʘʚʣʶʻʪʴʩʷ.  

ʑʦʢʦʚʽ ʜʨʦʙʘʨʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʨʫʙʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ (3....5). ʇʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʱʦʢʦʚʠʭ 

ʜʨʦʙʘʨʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ ʥʝʨʫʭʦʤʦʶ ʽ ʨʫʭʦʤʦʶ ʱʦʢʘʤʠ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ 

ʨʫʭʦʤʦʾ ʱʦʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʨʦʙʘʨʢʠ ʟ ʧʨʦʩʪʠʤ ʽ ʩʢʣʘʜʥʠʤ ʨʫʭʦʤ. ʐʠʨʠʥʘ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʱʽʣʠʥʠ ʜʨʦʙʘʨʢʠ ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʨʦʟʤʽʱʝʥʥʷ ʰʤʘʪʢʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʨʦʙʠʣʴʥʦʾ ʢʘʤʝʨʠ 

  

( ) max
ɺ  1,2....1,5 D .=      (2.1.32) 

  

ʐʠʨʠʥʘ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʰʤʘʪʢʽʚ ʧʦʜʨʽʙʥʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʧʨʠʡʤʘʻʪʴʩʷ
max

b  0,8d= .  
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1 ï ʥʝʨʫʭʦʤʘ ʱʦʢʘ; 2 ï ʧʦʜʨʽʙʥʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ; 3 ï ʨʫʭʦʤʘ ʱʦʢʘ.  

ʈʠʩ. 2.1.4 ï ʉʭʝʤʘ ʱʦʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 

 

ɺʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʱʦʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʻ ʢʫʪ ʟʘʭʚʘʪʫ 

ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ï ʮʝ ʢʫʪ ʤʽʞ ʨʫʭʦʤʠʤʠ ʽ ʥʝʨʫʭʦʤʠʤʠ ʱʦʢʘʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʥʝ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʜʨʦʙʠʣʴʥʦʾ ʢʘʤʝʨʠ ʧʽʜ 

ʜʽʻʶ ʟʫʩʠʣʴ ʱʽʢ. ɿʘʭʚʘʪ ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʠ ʫʤʦʚʽ, ʱʦ ʩʠʣʘ 

ʟʘʭʚʘʪʫ ʙʫʜʝ ʙʽʣʴʰʝ ʩʠʣʠ ʚʠʰʪʦʚʭʫʚʘʥʥʷ.  

ʏʠʩʣʦ ʢʦʣʠʚʘʥʴ ʨʫʭʦʤʦʾ ʱʦʢʠ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ 

ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʚʘʣʫ. ʇʨʠ ʜʦʚʞʠʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʱʽʣʠʥʠ ʜʦ 1 ʤ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ  
 

tgŬ
n

b
0,85 ,ʦʙ / ʩ=

D
    (2.1.33) 

 

ʇʨʠ ʜʦʚʞʠʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʱʽʣʠʥʠ >1 ʤ  
 

tgŬ
n

l b2 / 3

0,85
,ʦʙ / ʩ=

D
    (2.1.34) 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʱʦʢʦʚʦʾ ʜʨʦʙʘʨʢʠ   

 

( )
tg

b b b
G n l

Ŭ

3
2

,ʤ /
2

ʩ
+D ÖD

= Ö Ö Ὃ, (ʦʙôʻʤʥʘ)  (2.1.35) 

ʤ
G G ɟ ɣ, ʢʛ / ʩ= Ö Ö (ʤʘʩʦʚʘ).     (2.1.36) 

 

ʜʝ ‪ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʨʽʙʥʝʥʥʷ; (0,3...0,5) ï ʜʣʷ ʚʝʣʠʢʠʭ ʜʨʦʙʘʨʦʢ ʽ 

ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ; (0,5...0,7) ï ʜʣʷ ʥʝʪʚʝʨʜʠʭ ʽ ʤʘʣʠʭ. ɼʣʷ ʜʨʦʙʘʨʦʢ ʟʽ 

ʩʢʣʘʜʥʠʤ ʨʫʭʦʤ ‪ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 20ï25%. 
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ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʧʨʠʚʽʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
 

A n
N

ɖ3
,

1
ɺʪ.

0
ʢ

Ö
=

Ö
,    (2.1.37) 

 

ɺ ʢʦʥʫʩʥʠʭ ʜʨʦʙʘʨʢʘʭ (ʨʠʩ. 2.1.5) ʧʦʜʨʽʙʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʽ ʩʪʠʨʘʥʥʷ. ʄʘʪʝʨʽʘʣ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʧʨʦʩʪʽʨ, ʫʪʚʦʨʝʥʠʡ ʤʽʞ 

ʟʦʚʥʽʰʥʽʤ ʥʝʨʫʭʦʤʠʤ ʽ ʚʥʫʪʨʽʰʥʽʤ ʦʙʝʨʪʦʚʠʤ ʢʦʥʫʩʘʤʠ. ʆʩʪʘʥʥʽʡ ʨʦʟʤʽʱʝʥʠʡ 

ʝʢʩʮʝʥʪʨʠʯʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʫʩʘ. ɺ ʙʘʛʘʪʴʦʭ ʢʦʥʫʩʥʠʭ 

ʜʨʦʙʘʨʢʘʭ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʫʩ ʤʘʻ ʟʤʽʥʥʫ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ, ʪʦʙʪʦ ʧʨʠʚʽʜʥʠʡ ʚʘʣ, 

ʦʙʝʨʪʘʶʯʠʩʴ, ʦʧʠʩʫʻ ʢʦʥʫʩʦʧʦʜʽʙʥʫ ʧʦʚʝʨʭʥʶ.  

ʂʦʥʫʩʥʽ ʜʨʦʙʘʨʢʠ ʟʘ ʪʝʭʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʽʣʷʪʴʩʷ ʥʘ ʜʨʦʙʘʨʢʠ ʛʨʫʙʦʛʦ 

ʧʦʜʨʽʙʥʝʥʥʷ (ʽ = 5...8), ʩʝʨʝʜʥʴʦʛʦ (ʽ=20...50). ʂʦʥʫʩʥʽ ʜʨʦʙʘʨʢʠ ʤʽʣʢʦʛʦ 

ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʠʤʯʘʩʦʚʠʤ ʦʧʦʨʦʤ 

ʨʦʟʣʦʤʫ ʜʦ 300 ʄʇʘ.   

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʚʘʣʫ (ʦʙ/ʭʚ.) ʧʨʠ ʫʤʦʚʽ ʚʽʣʴʥʦʛʦ 

ʚʠʧʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʢʘʤʝʨʠ ʟʘ ʧʽʚʦʙʝʨʪʘ ʝʢʩʮʝʥʪʨʠʢʘ 
 

tg  tg
n  

e
1 247 ,
´ + ´

=     (2.1.38) 

 

ʜʝ ʝ ï ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʦʡʜʘʥʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʫʩʘ. 

 

1 ï ʟʦʚʥʽʰʥʽʡ ʥʝʨʫʭʦʤʠʡ ʢʦʥʫʩ; 2 ï ʨʫʭʦʤʠʡ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʫʩ; 3 ï ʚʘʣ;                     

4 ï ʢʫʣʴʦʚʘ ʦʧʦʨʘ  

ʈʠʩ. 2.1.5 ʉʭʝʤʘ ʢʦʥʫʩʥʦʾ ʜʨʦʙʘʨʢʠ.  
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ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʤ
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ʜʝ n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ;  

 y ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʫʰʝʥʥʷ (0,4...0,5);  

Dn ïʜʽʘʤʝʪʨ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʢʦʥʫʩʫ, ʤ. 

ʝ ï ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʦʣʦʚʥʦʛʦ ʚʘʣʫ, ʝ = 0,005é 0,020 ʤ. 

d ï ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʯʘʩʪʦʢ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤ. 

ʇʦʪʫʞʥʽʩʪʴ (ʚ ʢɺʪ) ʢʦʥʫʩʥʦʾ ʜʨʦʙʘʨʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟʘ 

ʬʦʨʤʫʣʦʶ [3]  
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ʆʩʥʦʚʥʠʤ  ʩʧʦʩʦʙʦʤ  ʧʦʜʨʽʙʥʝʥʥʷ  ʚ  ʤʘʰʠʥʘʭ  ʨʦʟʜʘʚʣʶʶʯʦʾ ʜʽʾ ʻ 

ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʜʚʦʤʘ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʘ ʟ 

ʧʦʚʝʨʭʦʥʴ ʘʙʦ ʦʙʠʜʚʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʫʭʦʤʠʤʠ. ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʤʘʰʠʥ 

ʨʦʟʜʘʚʣʶʶʯʦʾ ʜʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʦʜʥʘ ʟ ʦʜʥʦʶ ʻ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʧʨʠʥʮʠʧ ʩʪʚʦʨʝʥʥʷ ʨʦʟʜʘʚʣʶʶʯʠʭ ʟʫʩʠʣʴ: ʚ ʦʜʥʠʭ ʮʽ ʟʫʩʠʣʣʷ ʩʪʚʦʨʶʶʪʴʩʷ 

ʧʨʫʞʠʥʘʤʠ, ʫ ʽʥʰʠʭ ï ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʩʠʣʘʤʠ.  

ɻʣʘʜʢʦʚʘʣʢʦʚʽ ʜʨʦʙʘʨʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʽ ʤʽʣʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ (ʽ=3..5) ʤʘʪʝʨʽʘʣʽʚ ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ. 

ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘʜʭʦʜʠʪʴ ʚ ʚʘʣʢʦʚʫ ʜʨʦʙʘʨʢʫ (ʨʠʩ. 2.1.6), ʟʘʪʷʛʫʻʪʴʩʷ 

ʧʘʨʦʶ ʛʣʘʜʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʘʣʢʽʚ 1, 2, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ 

ʦʜʥʦʤʫ, ʚ ʧʨʦʤʽʞʦʢ ʤʽʞ ʥʠʤʠ ʪʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʜʘʚʣʶʚʘʥʥʷ. ɺʘʣʢʠ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ ʚ ʢʦʨʧʫʩʽ 3, ʧʨʠ ʯʦʤʫ ʚʘʣʦʢ 1 ʦʙʝʨʪʘʻʪʴʩʷ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʥʝʨʫʭʦʤʦʤʫ ʧʽʜʰʠʧʥʠʢʫ, ʘ ʚʘʣʦʢ 2 ʚ ʨʫʭʦʤʦʤʫ ʧʽʜʰʠʧʥʠʢʫ ʟ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʤʠ ʧʨʫʞʠʥʘʤʠ 4, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʜʨʦʙʘʨʢʠ ʚʽʜ ʧʦʣʦʤʦʢ 

ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ. 

ɺʘʣʢʠ ʟʚʠʯʘʡʥʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʯʘʚʫʥʫ ʪʘ ʬʫʪʝʨʫʶʪʴ ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ 

ʙʘʥʜʘʞʘʤʠ ʟ ʚʫʛʣʝʮʝʚʦʾ ʘʙʦ ʤʘʨʛʘʥʮʝʚʠʩʪʦʾ ʩʪʘʣʽ. ʂʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʘʣʢʽʚ 

ʩʢʣʘʜʘʻ 2é4,5 ʤ/ʩʝʢ. ɺʘʣʢʦʚʽ ʜʨʦʙʘʨʢʠ ʧʨʘʮʶʶʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʨʦʟʜʘʚʣʶʚʘʥʥʷ 

ʽ ʩʪʠʨʘʥʥʷ. ɺʽʜʦʤʽ ʚʘʣʢʦʚʽ ʜʨʦʙʘʨʢʠ, ʫ ʷʢʠʭ ʦʙʠʜʚʘ ʚʘʣʢʘ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʦʜʠʥ ʟ ʚʘʣʢʽʚ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʤʝʥʰʦʶ ʯʘʩʪʦʪʦʶ, ʯʠʤ 

ʽʥʰʠʡ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʝʬʝʢʪ ʩʪʠʨʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ, 
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ʯʘʩʪʢʠ ʤʘʪʝʨʽʘʣʫ ʚʪʷʛʫʚʘʣʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʪʝʨʪʷ ʤʽʞ ʚʘʣʢʘʤʠ, ʨʦʟʤʽʨ ʯʘʩʪʦʢ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʚ 20 ʨʘʟʽʚ ʤʝʥʰʠʡ ʟʘ ʜʽʘʤʝʪʨ ʚʘʣʢʽʚ.  

ɺ ʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʣʢʦʚʽ ʜʨʦʙʘʨʢʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʯʠʩʣʦʤ ʚʘʣʢʽʚ (ʦʜʥʦï, ʜʚʦï ʪʘ ʯʦʪʠʨʴʦʭ ʚʘʣʢʦʚʽ) ʪʘ ʰʚʠʜʢʽʩʪʶ 

ʦʙʝʨʪʘʥʥʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʠʨʘʶʯʦʾ ʜʽʾ ʫ ʚʘʣʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ 

ʚ`ʷʟʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʥʽ ʚʘʣʢʠ, ʪʦʙʪʦ ʚʘʣʢʠ, ʷʢʽ 

ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɺʠʛʦʪʦʚʣʷʶʪʴ ʜʨʦʙʘʨʢʠ ʟ ʛʣʘʜʢʠʤʠ ʪʘ ʨʠʬʣʝʥʠʤʠ ʚʘʣʢʘʤʠ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʘʣʢʦʚʠʭ ʜʨʦʙʘʨʦʢ: ʢʦʤʧʘʢʪʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚ ʨʦʙʦʪʽ; 

ʧʨʦʜʫʢʪ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʘʣʦ ʜʨʽʙ`ʷʟʢʫ; ʝʬʝʢʪʠʚʥʽ ʧʨʠ 

ʧʦʜʨʽʙʥʝʥʥʽ ʤ`ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʩʭʠʣʴʥʽ ʜʦ ʥʘʣʠʧʘʥʥʷ (ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʤʘʪʝʨʽʘʣ ʟʨʽʟʫʻʪʴʩʷ ʦʯʠʩʥʠʤʠ ʩʢʨʝʙʢʘʤʠ).  
 

 

1 ī ʚʘʣʦʢ ʟ ʥʝʨʫʭʦʤʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ; 2 ī ʚʘʣʦʢ ʟ ʨʫʭʦʤʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ;             

3 ī ʢʦʨʧʫʩ ʜʨʦʙʘʨʢʠ; 4 ī ʧʨʫʞʠʥʘ. 

ʈʠʩ. 2.1.6 ï ʉʭʝʤʘ ʚʘʣʢʦʚʦʾ ʜʨʦʙʘʨʢʠ.  

 

ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ: ʥʝ ʧʨʠʟʥʘʯʝʥʥʽ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ; ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ɻʨʘʥʠʯʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʚʘʣʢʽʚ n (ʚ ʦʙ/ʭʚ) ʟʥʘʭʦʜʷʪʴ ʟ ʫʤʦʚʠ 

ʥʝʜʦʧʫʩʪʠʤʦʩʪʽ ʚʽʜʩʪʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʘʣʢʽʚ [3] 
 

n ʚ

f
n 616 ,

d Dr
=

Ö Ö
     (2.1.41) 

ʜʝ  ʚD  ï ʜʽʘʤʝʪʨ ʚʘʣʢʘ, ʤ; 

dn ï ʜʽʘʤʝʪʨ ʯʘʩʪʦʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤ; 

f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʘʣʢʫ, få0,2; 
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ɟ ï ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ/ʤ
3
. 

ʊʝʦʨʝʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʚ ʢʛ/ʛʦʜ) ʚʘʣʢʦʚʦʾ  ʜʨʦʙʘʨʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ 

ʚ n
G 60 D n B d ,p m r= Ö Ö Ö Ö Ö Ö     (2.1.42) 

 

ʜʝ ɺ ï ʜʦʚʞʠʥʘ ʚʘʣʢʽʚ, ʤ; 

Õ ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʫʰʝʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, (ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ 

ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ Õ=0,2é0,3). 
 

ɺ ʜʨʦʙʘʨʮʽ ʝʥʝʨʛʽʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ (N1) ʥʘ ʪʝʨʪʷ 

ʚʘʣʢʽʚ ʚ ʧʽʜʰʠʧʥʠʢʘʭ (N2) ʪʘ ʥʘ ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʦʚʝʨʭʥʽ ʚʘʣʢʽʚ (N3). 
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    (2.1.43) 

 

3
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4,6

Ö Ö
=                                                          (2.1.44) 

 

3 1
N f N .= Ö                                             (2.1.45) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʚ ʢɺʪ) ʚʘʣʢʦʚʦʾ ʜʨʦʙʘʨʢʠ 
 

( ) ( )2 2 2

p ʚ n ʚ

1 2 3 3

n

1 f n B D d e B D
N N N N ,

72 10 E d 4,6

sè ø+ Ö Ö Ö Ö -Öê ú= + + = +
Ö Ö Ö

  (2.1.46) 

 

ʜʝ ʝ ï ʟʘʟʦʨ ʤʽʞ ʚʘʣʢʘʤʠ, ʤ. 
 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʛʣʘʜʢʦʚʘʣʢʦʚʦʾ ʜʨʦʙʘʨʢʠ, ʷʢʘ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʮʽʻʶ 

ʬʦʨʤʫʣʦʶ ʟʘʚʠʱʝʥʘ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʩʥʝʥʦʛʦ ʫʜʘʨʫ ʧʨʘʮʶʶʪʴ 

ʤʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ (ʨʠʩ. 2.1.7). ʏʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ ʤʘʪʝʨʽʘʣ 

ʥʘʜʭʦʜʠʪʴ ʚ ʨʦʙʦʯʫ ʢʘʤʝʨʫ, ʜʝ ʧʽʜ ʜʽʻʶ ʤʦʣʦʪʢʽʚ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʩʪʝʨʞʥʽʚ, ʷʢʽ 

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ, ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʽ ʚʠʭʦʜʠʪʴ ʟ ʢʘʤʝʨʠ ʯʝʨʝʟ 

ʧʝʨʬʦʨʦʚʘʥʝ ʜʥʠʱʝ.  

 ʄʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ 

ʜʨʦʙʣʝʥʥʷ ʟʝʨʥʘ, ʩʦʣʦʜʫ, ʤʘʢʫʭʠ, ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʙʽʢʦʨʤʽʚ, ʚʽʜʭʦʜʽʚ ʥʘ 

ʙʦʨʦʰʥʦʤʝʣʴʥʠʭ ʟʘʚʦʜʘʭ. 
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1 ï ʢʦʨʧʫʩ ʜʨʦʙʘʨʢʠ; 2 ï ʨʦʪʦʨ; 3 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʘʪʨʫʙʦʢ; 4 ï ʤʘʪʦʯʠʥʘ 

ʨʦʪʦʨʘ; 5 ï ʟʫʙʯʘʩʪʘ (ʨʠʬʣʝʥʘ) ʜʝʢʘ; 6 ï ʤʦʣʦʪʦʢ; 7 ï ʩʠʪʦ; 8 ï ʧʽʜʜʦʥ ʜʨʦʙʘʨʢʠ. 

ʈʠʩ. 2.1.7 ï ʉʭʝʤʘ ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 

 

ʌʽʟʠʯʥʘ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ ʚ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ 

ʧʦʣʷʛʘʻ ʚ ʧʦʜʽʣʽ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʫʜʘʨʦʤ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

(ʤʦʣʦʪʢʘʤʠ) ʽ ʩʪʠʨʘʥʥʷ ʦʙ ʥʝʨʫʭʦʤʫ ʧʝʨʬʦʨʦʚʘʥʫ ʜʝʢʫ. 

ʄʦʣʦʪʢʦʚʠʡ ʨʦʪʦʨ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʯʘʚʫʥʥʽʡ ʩʪʘʥʠʥʽ. ɹʘʨʘʙʘʥ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʷʜʫ ʜʠʩʢʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʧʨʦʢʣʘʜʢʘʤʠ. ɼʠʩʢʠ ʩʪʷʛʥʫʪʽ ʙʦʣʪʘʤʠ ʽ 

ʛʘʡʢʘʤʠ ʧʦ ʢʦʣʫ. ʂʨʽʟʴ ʜʠʩʢʠ ʧʨʦʭʦʜʷʪʴ ʩʪʨʠʞʥʽ, ʥʘ ʷʢʽ ʥʘʜʽʪʽ ʤʦʣʦʪʢʠ.  

ʆʙʝʨʪʦʚʠʡ ʤʦʣʦʪʢʦʚʠʡ ʨʦʪʦʨ ʦʪʦʯʝʥʠʡ ʥʝʨʫʭʦʤʦʶ ʦʙʠʯʘʡʢʦʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʠʬʣʝʥʦʾ ʜʝʢʠ ʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʠʪʘ. ʋ ʟʘʟʦʨ ʤʽʞ ʜʝʢʦʶ ʽ 

ʦʙʝʨʪʦʚʠʤʠ ʤʦʣʦʪʢʘʤʠ ʧʽʜʚʦʜʠʪʴʩʷ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʜʨʦʙʣʝʥʥʶ. 

ʋ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʘ ʚʠʜʠ ʩʠʪ: ʟ ʧʨʷʤʦʢʫʪʥʠʤʠ 

ʘʙʦ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ ʽ ʣʫʩʢʘʪʽ ʩʠʪʘ. ʆʪʚʦʨʠ ʤʘʶʪʴ ʢʦʥʫʩʥʫ ʬʦʨʤʫ, ʱʦ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʚʠʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʫ, ʱʦ ʚʠʢʣʶʯʘʻ ʟʘʙʠʚʘʥʥʷ ʦʪʚʦʨʽʚ 

ʧʨʦʭʽʜʥʦʶ ʬʨʘʢʮʽʻʶ. ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʣʫʩʢʘʪʠʭ ʩʠʪ ʽ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʫ ʦʪʚʦʨʽʚ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʙʘʨʦʢ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘʣʝ ʟʥʠʞʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ. 

ʇʨʦʜʫʢʪ ʚ ʤʦʣʦʪʢʦʚʽʡ ʜʨʦʙʘʨʮʽ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʦʪʦʨʦʤ 

ʤʽʥʽʤʘʣʴʥʦʾ ʢʦʣʦʚʦʾ ʰʚʠʜʢʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʨʫʡʥʫʻʪʴʩʷ ʧʨʦʜʫʢʪ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʜʘʨʫ. 

ʉʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʧʽʜʙʦʨʦʤ ʨʦʟʤʽʨʽʚ ʩʠʪ, ʘ ʚ ʜʝʷʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʜʨʦʙʘʨʦʢ ï ʨʦʟʤʽʱʝʥʥʷʤ ʜʝʢʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʨʦʙʘʨʢʠ ʧʨʠ ʨʦʟʣʦʤʽ ʦʢʨʝʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʣʝʞʠʪʴ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʯʠʩʣʘ ʽ ʬʦʨʤʠ ʤʦʣʦʪʢʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʨʠʬʣʽʚ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʜʝʢʠ. ʅʘ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ 

ʧʨʦʜʫʢʪʫ ʚʧʣʠʚʘʶʪʴ ʚʝʣʠʯʠʥʘ ʟʘʟʦʨʽʚ ʤʽʞ ʤʦʣʦʪʢʘʤʠ, ʥʝʨʫʭʦʤʦʶ ʜʝʢʦʶ ʽ 

ʩʠʪʦʤ, ʨʦʟʤʽʨ ʦʪʚʦʨʽʚ ʩʠʪʘ, ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ, ʷʢʘ ʜʦʩʷʛʘʻ 

100 ʤ/ʩ. ʊʦʤʫ ʚ ʦʙʝʨʪʦʚʠʭ ʯʘʩʪʠʥʘʭ ʜʨʦʙʘʨʢʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʝʣʠʢʽ ʥʘʧʨʫʛʠ, ʷʢʽ 
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ʨʽʟʢʦ ʚʠʨʦʩʪʘʶʪʴ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ ʢʦʣʦʚʦʾ ʰʚʠʜʢʦʩʪʽ. ɿ ʮʽʻʾ ʞ ʧʨʠʯʠʥʠ 

ʤʦʣʦʪʢʦʚʽ ʨʦʪʦʨʠ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ. ʅʝʜʦʩʪʘʪʥʻ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʦʙʝʨʪʘʶʯʠʭ ʯʘʩʪʠʥ ʜʨʦʙʘʨʢʠ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʠʢʘʪʠ 

ʥʝʩʧʦʢʽʡʥʠʡ ʭʽʜ ʤʘʰʠʥʠ (ʚʽʙʨʘʮʽʶ), ʘʣʝ ʽ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʘʚʘʨʽʾ. 

ʐʚʠʜʢʦ ʦʙʝʨʪʦʚʠʡ ʤʦʣʦʪʢʦʚʠʡ ʨʦʪʦʨ ʜʨʦʙʘʨʢʠ, ʜʽʶʯʠ ʷʢ ʚʝʥʪʠʣʷʪʦʨʥʝ 

ʢʦʣʝʩʦ, ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʢʨʽʟʴ ʦʪʚʦʨʠ ʩʠʪʘ, ʧʨʠ ʮʴʦʤʫ ʧʦʚʽʪʨʷ ʚʠʜʘʣʷʻ 

ʧʦʜʨʽʙʥʝʥʠʡ ʧʨʦʜʫʢʪ. ɿʘʚʜʷʢʠ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʢʫ, ʩʪʚʦʨʶʚʘʥʦʤʫ ʤʦʣʦʪʢʦʚʠʤ 

ʨʦʪʦʨʦʤ, ʽʥʦʜʽ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʧʨʦʜʫʢʪʠ ʨʦʟʤʝʣʶʚʘʥʥʷ ʥʘ ʥʝʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ 

ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴï̫ ʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʇʨʦʜʫʢʪ, ʱʦ 

ʚʠʭʦʜʠʪʴ ʟ ʤʦʣʦʪʢʦʚʽʡ ʜʨʦʙʘʨʢʠ, ʤʦʞʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʤʝʭʘʥʽʯʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʦʨʽʡ, ʰʥʝʢʽʚ ʽ ʩʪʨʽʯʢʦʚʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ ʜʫʞʝ 

ʚʘʞʢʦ ʙʦʨʦʪʠʩʷ ʟ ʟʘʧʠʣʝʥʥʷʤ ʧʨʠʤʽʱʝʥʴ, ʪʦʤʫ ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʚʩʝʨʝʜʠʥʽ 

ʜʨʦʙʘʨʢʠ ʩʪʚʦʨʶʻ ʧʦʪʽʢ ʟʘʧʠʣʝʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʜʨʦʙʘʨʢʠ 

ʥʘʟʦʚʥʽ [8, 9]. 

ʊʦʤʫ ʜʫʞʝ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʝʥʪʠʣʷʪʦʨ, ʚʙʫʜʦʚʘʥʠʡ ʚ ʜʨʦʙʘʨʢʫ ʘʙʦ 

ʦʢʨʝʤʠʡ, ʷʢʠʡ ʚʽʜʩʤʦʢʪʫʻ ʚʝʩʴ ʨʦʟʤʝʣʝʥʠʡ ʧʨʦʜʫʢʪ ʽ ʥʘʛʥʽʪʘʻ ʡʦʛʦ ʨʘʟʦʤ ʟ 

ʧʦʚʽʪʨʷʤ ʚ ʩʧʝʮʽʘʣʴʥʠʡ ʦʩʘʜʥʠʡ ʧʨʠʩʪʨʽʡ (ʮʠʢʣʦʥ). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʝʨʝʜʠʥʽ 

ʜʨʦʙʘʨʢʠ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʽʜʞʝʥʥʷ, ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʠʣʦʚʠʜʽʣʝʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʜʫʢʪʫ ʽ ʚʩʽʻʾ ʤʘʰʠʥʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʟʘʩʤʽʯʝʥʥʷ 

ʦʪʚʦʨʽʚ ʩʠʪ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʦʜʫʚʘʶʪʴʩʷ ʧʦʚʽʪʨʷʤ.  

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʩʪʠʨʘʶʯʝïʨʦʟʜʘʚʣʶʶʯʦʾ ʜʽʾ ʻ 

ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʧʨʷʤʦʛʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʪʘ 

ʩʪʠʨʘʥʥʷ [7]. 

ʈʦʟʜʘʚʣʶʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʣʠʞʝʥʥʷʤ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʘ ʩʪʠʨʘʥʥʷ ï 

ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʣʽʥʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʮʠʭ ʧʦʚʝʨʭʦʥʴ. ʅʘʡʙʽʣʴʰʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʝʨʝʜ ʮʠʭ ʤʘʰʠʥ ʦʪʨʠʤʘʣʠ ʞʦʨʥʦʚʽ ʧʦʜʨʽʙʥʶʚʘʯʽ. 

ɼʦ ʤʘʰʠʥ ʜʘʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʛʣʘʜʢʦ ï ʚʘʣʢʦʚʽ ʜʨʦʙʘʨʢʠ, ʚ 

ʷʢʠʭ ʨʦʙʦʯʽ ʚʘʣʠ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ [10]. 

ʆʩʥʦʚʥʠʤʠ ʨʦʙʦʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʞʦʨʥʦʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ (ʨʠʩ. 2.1.8) ʻ 

ʜʚʘ ʢʘʤôʷʥʠʭ ʢʨʫʛʘ 3 ʪʘ 4, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʞʦʨʥʘʤʠ. ʆʜʠʥ ʟ ʞʦʨʝʥ ʦʙʝʨʪʘʻʪʴʩʷ, 

ʘ ʜʨʫʛʠʡ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʫʭʦʤʠʤ. ɺʝʨʭʥʻ ʞʦʨʥʦ  ʩʚʦʻʶ  ʤʘʩʦʶ,  ʘ  ʪʘʢʦʞ  ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ 8 ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʥʠʞʥʴʦʛʦ  ʨʫʭʦʤʦʛʦ.  ʄʘʪʝʨʽʘʣ,  ʷʢʠʡ 

ʧʦʜʨʽʙʥʶʻʪʴʩʷ, ʯʝʨʝʟ ʞʠʚʠʣʴʥʠʡ ʧʘʪʨʫʙʦʢ 6 ʧʦʪʨʘʧʣʷʻ ʚ ʩʝʨʝʜʠʥʫ ʚʝʨʭʥʴʦʛʦ 

ʞʦʨʥʘ, ʘ ʧʦʪʽʤ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʽʯʦʢ ʥʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʟʘʪʷʛʫʻʪʴʩʷ ʤʽʞ 

ʞʦʨʥʦʚʘʤʠ ʪʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ.  ʇʦʜʨʽʙʥʝʥʠʡ  ʤʘʪʝʨʽʘʣ ʧʦʪʨʘʧʣʷʻ ʚ ʢʦʞʫʭ 7 ʪʘ 
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ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʦʜʨʽʙʥʶʚʘʯʘ ʯʝʨʝʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʰʪʫʮʝʨ  2.  ʈʦʟʤʽʨ  

ʯʘʩʪʦʢ  ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʝʛʫʣʶʻʪʴʩʷ ʤʘʭʦʚʠʢʦʤ 1, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʤʽʱʫʚʘʪʠ ʦʜʠʥ ʽʟ ʞʦʨʝʥ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɾʦʨʥʦʚʽ  ʧʦʜʨʽʙʥʶʚʘʯʽ  ʤʘʣʠ  ʰʠʨʦʢʝ  ʚʠʢʦʨʠʩʪʘʥʥʷ  ʚ 

ʙʦʨʦʰʥʦʤʝʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʦʥʠ ʚʠʪʽʩʥʝʥʽ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ ï ʚʘʣʢʦʚʠʤʠ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʞʦʨʥʦʚʠʭ ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʻ ʽʥʝʨʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ ï ʞʦʨʝʥ, ʜʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. 

 

 

1 ï ʤʘʭʦʚʠʢ;  2 ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʰʪʫʮʝʨ; 3 ï ʥʠʞʥʻ ʞʦʨʥʦ; 4 ï ʚʝʨʭʥʻ 

ʞʦʨʥʦ; 5 ï ʙʘʥʜʘʞ; 6 ï ʞʠʚʠʣʴʥʠʡ  ʧʘʪʨʫʙʦʢ;  7 ï ʢʦʞʫʭ; 8 ï ʧʨʠʪʠʩʢʥʽ 

ʧʨʫʞʠʥʠ; 9 ï ʦʧʦʨʥʦïʧʨʠʚʽʜʥʝ ʢʦʣʝʩʦ; 10 ïʮʝʥʪʨʘʣʴʥʠʡ ʚʘʣ ʟ ʧʨʠʚʦʜʦʤ;                   

11 ï ʯʝʨʚôʷʯʥʘ ʧʘʨʘ;  12 ï ʧʽʜʧôʷʪʥʠʢ. 

ʈʠʩ. 2.1.8 ï ɾʦʨʥʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ. 

 

ɼʠʩʢʦʚʽ ʜʨʦʙʘʨʢʠ. ɼʣʷ ʜʨʽʙʥʦʛʦ ʽ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ, ʩʦʣʦʜʫ, 

ʩʫʭʘʨʽʚ, ʤʘʢʫʭʠ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʩʢʦʚʽ ʜʨʦʙʘʨʢʠ ʟ 

ʨʠʬʣʝʥʠʤʠ ʜʠʩʢʘʤʠ (ʨʠʩ. 2.1.9, ʘ).  

ʇʨʦʦʙʨʘʟ ʜʠʩʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ï ʢʘʤ'ʷʥʽ ʞʦʨʥʘ, ʟʜʘʚʥʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ 

ʨʽʟʥʠʤʠ ʥʘʨʦʜʘʤʠ ʜʣʷ ʨʦʟʤʝʣʶʚʘʥʥʷ ʟʝʨʥʘ. ʋ ʜʠʩʢʦʚʫ ʜʨʦʙʘʨʢʫ ʟ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʨʠʬʣʝʥʠʤʠ ʜʠʩʢʘʤʠ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʜʫʢʪ ʧʦʪʨʘʧʣʷʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʦʚʦʛʦ ʞʠʚʠʣʴʥʠʢʘ ʚ ʧʨʦʤʽʞʦʢ ʤʽʞ ʜʠʩʢʘʤʠ.  
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ʘ) ï ʩ ʨʠʬʣʝʥʠʤʠ ʜʠʩʢʘʤʠ: 1 ï ʦʙʝʨʪʦʚʠʡ ʚʘʣ; 2 ï ʦʙʝʨʪʦʚʠʡ ʜʠʩʢ;                              

3 ï ʥʝʨʫʭʦʤʠʡ ʜʠʩʢ; 4 ï ʰʥʝʢʦʚʠʡ ʞʠʚʠʣʴʥʠʢ; 5 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ;                

6 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʙ) ï ʜʝʟʽʥʪʝʛʨʘʪʦʨ: 1 ï ʚʘʣ, 

ʷʢʠʡ ʦʙʝʨʪʘʻ ʣʽʚʠʡ ʜʠʩʢ; 2 ï ʧʨʘʚʠʡ ʜʠʩʢ; 3 ï ʣʽʚʠʡ ʜʠʩʢ; 4 ï ʰʪʽʬʪʠ;                           

5 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 6 ï ʚʘʣ, ʷʢʠʡ ʦʙʝʨʪʘʻ ʧʨʘʚʠʡ ʜʠʩʢ; 7 ï ʧʘʪʨʫʙʦʢ 

ʜʣʷ ʚʠʧʫʩʢʫ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʠʩ. 2.1.9 ï ɼʠʩʢʦʚʽ ʜʨʦʙʘʨʢʠ. 

 

ʆʜʠʥ ʟ ʮʠʭ ʜʠʩʢʽʚ ʥʝʨʫʭʦʤʠʡ, ʽʥʰʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʚʘʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʝʨʪʘʥʥʷ ʮʴʦʛʦ ʜʠʩʢʫ ʧʨʦʜʫʢʪ ʧʦʜʨʽʙʥʶʻʪʴʩʷ, 

ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʤʽʞ ʨʠʬʣʷʤʠ ʜʦ ʧʝʨʠʬʝʨʽʾ ʜʠʩʢʽʚ. ʆʙʝʨʪʦʚʠʡ ʜʠʩʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʪʠʤ ʩʘʤʠʤ ʟʤʽʥʶʻʪʴʩʷ ʩʪʫʧʽʥʴ ʜʨʦʙʣʝʥʥʷ. ʐʚʠʜʢʽʩʪʴ ʥʘ ʢʦʣʽ ʜʠʩʢʫ 

ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ 7é8 ʤ/ʩ. 

ɯʥʰʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʠʩʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ï ʜʝʟʽʥʪʝʛʨʘʪʦʨʠ (ʨʠʩ. 2.1.9, ʙ), ʥʘ 

ʜʠʩʢʘʭ ʷʢʠʭ ʧʦ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʦʣʘʭ ʚʩʪʘʥʦʚʣʝʥʽ ʰʪʠʬʪʠ. ʐʪʠʬʪʠ ʦʜʥʦʛʦ 

ʜʠʩʢʘ ʧʨʦʭʦʜʷʪʴ ʧʦ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʟʘʟʦʨʘʤ ʤʽʞ ʰʪʠʬʪʘʤʠ ʽʥʰʦʛʦ. ʆʜʠʥ ʟ 

ʜʠʩʢʽʚ ʤʦʞʝ ʙʫʪʠ ʥʝʨʫʭʦʤʠʤ ʘʙʦ ʦʙʝʨʪʘʪʠʩʷ ʟ ʤʝʥʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʽʥʰʠʡ.  

ʉʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ ʜʠʩʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ ʨʝʛʫʣʶʻʪʴʩʷ ʚʽʜʩʪʘʥʥʶ ʤʽʞ 

ʜʠʩʢʘʤʠ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʨʠʬʣʽʚ ʘʙʦ ʰʪʠʬʪʽʚ. ɼʽʘʧʘʟʦʥ ʢʦʣʦʚʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥʠ ʩʪʘʥʦʚʠʪʴ 7é68 ʤ/ʩ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʠʩʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʢʦʣʠʚʘʻʪʴʩʷ ʦʪ 0,5 ʜʦ 20 ʪ/ʛʦʜ. 
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ʂʦʣʦʾʜʥʽ ʤʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʫʞʝ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

ʩʫʩʧʝʥʟʽʡ. ʇʦʜʨʽʙʥʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ, ʚ ʤʘʣʠʭ ʟʘʟʦʨʘʭ ʤʽʞ 

ʦʙʝʨʪʘʶʯʠʤʠ ʜʝʪʘʣʷʤʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʽʜʠʥʠ ʘʙʦ 

ʽʥʦʜʽ ʛʘʟʫ), ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʣʠʧʘʥʥʷ ʨʦʟʜʨʦʙʣʝʥʠʭ ʯʘʩʪʠʥʦʢ. ʈʦʟʤʽʨʠ ʯʘʩʪʠʥʦʢ, 

ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʚ ʢʦʣʦʾʜʥʠʭ ʤʣʠʥʘʭ, ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʨʦʟʤʽʨʽʚ 

ʢʦʣʦʾʜʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʩʢʣʘʜʘʶʪʴ ʯʘʩʪʢʠ ʤʽʢʨʦʤʝʪʨʽʚ. 

 

 

1 ï ʚʝʨʭʥʽʡ ʢʦʨʧʫʩ ʤʣʠʥʘ; 2 ï ʥʝʨʫʭʦʤʘ ʢʦʨʫʥʜʦʚʘ ʰʘʡʙʘ; 3 ï ʨʦʪʦʨʥʘ 

ʢʦʨʫʥʜʦʚʘ ʰʘʡʙʘ; 4 ï ʨʦʪʦʨ; 5 ï ʧʽʜʰʠʧʥʠʢ; 6 ï ʥʠʞʥʽʡ ʢʦʨʧʫʩ. 

ʈʠʩ. 2.1.10 ï ʉʭʝʤʘ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʣʠʥʘ ʟ ʘʙʨʘʟʠʚʥʦʶ 

ʰʘʡʙʦʶ. 

 

ʂʦʣʦʾʜʥʠʡ ʤʣʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʜʠʩʢʦʚʠʡ ʤʣʠʥ, ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 

ʷʢʦʛʦ ʤʘʻ ʨʽʟʥʝ ʚʠʢʦʥʘʥʥʷ. ʇʦʜʨʽʙʥʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟ ʢʦʨʫʥʜʦʚʦʶ 

(ʘʙʨʘʟʠʚʥʦʶ) ʰʘʡʙʦʶ (ʨʠʩ. 2.1.10) ʫʪʚʦʨʝʥʠʡ ʟ ʦʜʥʽʻʾ ʥʝʨʫʭʦʤʦʾ (ʩʪʘʪʦʨ) ʽ 

ʦʜʥʽʻʾ ʦʙʝʨʪʦʚʦʾ (ʨʦʪʦʨ) ʰʘʡʙʠ.  

ʇʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʚ ʟʘʟʦʨʽ ʤʽʞ ʰʘʡʙʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʥʢʝ 

ʜʨʦʙʣʝʥʥʷ, ʨʦʟʙʠʚʘʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ ʽ ʛʦʤʦʛʝʥʽʟʘʮʽʷ (ʦʙʣʘʩʪʴ 1). ʈʦʪʦʨ ʤʣʠʥʘ 

ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 3000 ̒ .  

ɼʠʩʤʝʤʙʨʘʪʦʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʷʥʦʱʽʚ ʽ ʽʥʰʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʟʽʥʪʝʛʨʘʪʦʨʽʚ ʤʘʶʪʴ ʦʜʠʥ ʦʙʝʨʪʦʚʠʡ ʜʠʩʢ. ʈʦʣʴ 

ʜʨʫʛʦʛʦ ʜʠʩʢʘ ʚʠʢʦʥʫʻ ʢʨʠʰʢʘ ʤʣʠʥʘ, ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʷʢʦʾ ʧʦ 

ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʦʣʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʨʷʜʠ ʥʝʨʫʭʦʤʠʭ ʧʘʣʴʮʽʚ. 

ɼʠʩʤʝʤʙʨʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʠʪʦʛʦ ʢʦʨʧʫʩʘ, ʱʦ ʫʪʚʦʨʶʻ ʨʘʟʦʤ ʟ 

ʚʽʜʢʠʜʥʦʶ ʢʨʠʰʢʦʶ ʨʦʙʦʯʫ ʢʘʤʝʨʫ, ʨʦʪʦʨʘ ʟʽ ʟʥʽʤʥʠʤ ʰʪʠʬʪʦʚʠʤ ʜʠʩʢʦʤ, 

ʥʝʨʫʭʦʤʦʛʦ ʜʠʩʢʘ ʟʽ ʰʪʠʬʪʘʤʠ, ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʢʨʠʰʮʽ, ʞʠʚʠʣʴʥʠʢʘ ʟ 

ʤʘʛʥʽʪʥʠʤ ʟʘʭʠʩʪʦʤ, ʤʝʪʘʣʣʦʟʙʽʨʥʠʢʘ ʽ ʧʥʝʚʤʦʧʨʠʡʤʘʯʘ. 
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ʇʨʦʜʫʢʪ ʥʘʜʭʦʜʠʪʴ ʚ ʞʠʚʠʣʴʥʠʢ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʙʽʨ ʤʝʪʘʣʦʤʘʛʥʽʪʥʠʭ 

ʜʦʤʽʰʦʢ, ʧʽʩʣʷ ʯʦʛʦ ʧʦ ʢʘʥʘʣʫ ʧʦʨʦʞʥʠʩʪʦʾ ʢʨʠʰʢʠ ʚʽʜʧʘʜʘʻ ʚ ʮʝʥʪʨ ʨʦʙʦʯʦʾ 

ʢʘʤʝʨʠ ʚ ʧʨʦʩʪʽʨ ʤʽʞ ʜʠʩʢʘʤʠ. ʅʘ ʜʠʩʢʘʭ ʧʦ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʦʣʘʭ ʟʘʢʨʽʧʣʝʥʽ 

ʰʪʠʬʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʰʪʠʬʪʠ ʦʜʥʦʛʦ ʜʠʩʢʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʢʽʣʴʮʝʚʦʤʫ 

ʧʨʦʩʪʦʨʽ ʽʥʰʦʛʦ ʜʠʩʢʘ. ʋ ʧʨʦʩʪʦʨʽ ʤʽʞ ʥʝʨʫʭʦʤʠʤ ʽ ʨʫʭʦʤʠʤ ʜʠʩʢʘʤʠ ʧʨʦʜʫʢʪ 

ʟʘʚʜʷʢʠ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʫʜʘʨʘʤ ʦ ʰʪʠʬʪʠ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. ʇʦʜʨʽʙʥʝʥʠʡ ʧʨʦʜʫʢʪ 

ʧʦʪʨʘʧʣʷʻ ʜʦ ʧʥʝʚʤʦʧʨʠʡʤʘʯʘ ʽ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʜʠʩʤʝʤʙʨʘʪʦʨʘ 

ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʦʤ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʠʩʤʝʤʙʨʘʪʦʨ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʣʽʥʢʠ ʚ ʞʠʚʠʣʴʥʠʢʫ. ʗʢʱʦ ʚʽʩʴ ʜʠʩʤʝʤʙʨʘʪʦʨʘ ʚʩʪʘʥʦʚʣʝʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦ, ʪʦ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʝʥʪʦʣʝʡʪʦʨʦʤ. 

 

2.1.5. ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʜʨʦʙʣʝʥʥʷ ʥʘ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ 

 

ɺ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʜʨʦʙʘʨʦʢ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 40 ʜʦ 80 ʤ/ʩ, ʘ ʚ ʜʨʦʙʘʨʢʘʭ ʢʦʤʙʽʢʦʨʤʦʚʠʭ ʟʘʚʦʜʽʚ ï ʜʦ 100 ʤ/ʩ ʽ 

ʚʠʱʝ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʚ ʜʨʦʙʘʨʮʽ ʜʽʡʩʥʫ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʽʚ ʤʦʣʦʪʢʽʚ ʟ ʧʦʯʘʪʢʦʚʠʤ 

ʤʘʪʝʨʽʘʣʦʤ, ʨʽʚʥʫ ʨʫʡʥʽʚʥʽʡ ʰʚʠʜʢʦʩʪʽ, ʨʦʙʦʯʫ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʽʚ ʧʦʪʨʽʙʥʦ 

ʧʨʠʟʥʘʯʘʪʠ ʜʝʱʦ ʚʠʱʝ, ʪʘʢ ʷʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʮʠʨʢʫʣʷʮʽʾ 

ʧʦʚʽʪʨʷʥʦ ï ʧʨʦʜʫʢʪʦʚʦʛʦ ʰʘʨʫ ʚ ʢʘʤʝʨʽ [8]. 

ʄʽʥʽʤʘʣʴʥʘ ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʽʚ, ʧʨʠ ʷʢʽʡ ʨʫʡʥʫʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʚ 

ʤʦʤʝʥʪʠ ʫʜʘʨʫ, ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʽʟ ʟʘʢʦʥʫ ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ 
 

    ( )2 1
m V V P ,tÖ - = Ö       (2.1.46) 

 

ʜʝ Í ï ʤʘʩʘ ʧʦʜʨʽʙʥʶʚʘʥʦʾ ʯʘʩʪʢʠ ʤʘʪʝʨʽʘʣʫ, ʢʛ; 6 ï ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ 

ʜʦ ʫʜʘʨʫ, ʤ/ʩ; 6 ï ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʫʜʘʨʫ, ʤ/ʩ; ʈ ï ʩʝʨʝʜʥʷ ʩʠʣʘ ʦʧʦʨʫ 

ʯʘʩʪʢʠ ʨʫʡʥʫʚʘʥʥʶ, ʅ;  ʐ ï ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ, ʩ.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʈ ʜʣʷ 

ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʝ. ɿʥʘʯʝʥʥʷ ʨʫʡʥʽʚʥʦʛʦ ʟʫʩʠʣʣʷ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 13 ... 15% 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.1.2. 

ʅʘ ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ 

ʐ ρπ .̒ ʇʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʟʝʨʥʽʚʢʠ 6 ʚ ʤʦʤʝʥʪ ʟʫʩʪʨʽʯʽ ʟ ʤʦʣʦʪʢʦʤ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʥʫʣʶ. ʆʪʞʝ, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ ʫʜʘʨʫ, ʧʨʠ 

ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʨʫʡʥʫʚʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʊʘʙʣʠʮʷ 2.1.2 ï ʈʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ ʜʣʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ. 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩï ʛ. ʢʫʣʴʪʫʨʠ ʈʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ  ʈ(ʅ) 

ʇʨʦʩʦ 

ʇʰʝʥʠʮʷ 

ʂʫʢʫʨʫʜʟʘ 

ʗʯʤʽʥʴ 

ʆʚʝʩ 

ɾʠʪʦ 

ʈʠʩ 

ɻʨʝʯʢʘ 

ɻʦʨʦʭ 

14é16,8 

120é280 

180é220 

120é180 

100é120 

115é180 

120é200 

26é32 

160é20 

 

ʈʦʟʜʽʣʠʚʰʠ ʦʪʨʠʤʘʥʫ ʰʚʠʜʢʽʩʪʴ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠ 

ʥʝʧʨʫʞʥʦʤʫ ʫʜʘʨʽ ˗ˏ  ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʦʢʨʫʞʥʫ ʰʚʠʜʢʽʩʪʴ ʨʦʪʦʨʘ, ʧʨʠ ʷʢʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʝ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 
 

2

p

ɺ

V
V ;

ʂ
=     

ɺ
0 ʂ 1.< <    (2.1.48) 

 

ʅʘ ʧʨʘʢʪʠʮʽ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʽʚ ʧʨʠʡʤʘʶʪʴ: 
ʤ ʈ

V V(1,61 11,2 ) .= » Ö  

 

ʇʘʨʘʤʝʪʨʠ ʙʘʨʘʙʘʥʘ ʜʨʦʙʘʨʢʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʜʨʦʙʘʨʦʢ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʪʠʧʽʚ ʙʘʨʘʙʘʥʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʾʭ ʜʽʘʤʝʪʨʽʚ D ʽ ʜʦʚʞʠʥʠ L. 

ʋ ʙʘʨʘʙʘʥʽʚ ʥʦʚʦʛʦ ʪʠʧʫ ʜʦ 50 % ʾʭ ʤʘʩʠ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʧʘʢʝʪʘʭ ʤʦʣʦʪʢʽʚ, 

ʧʘʣʴʮʽʚ ʽ ʰʘʡʙ ʙʣʠʟʴʢʦ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʩʴʦʚʠʡ ʤʦʤʝʥʪ 

ʽʥʝʨʮʽʾ ʙʘʨʘʙʘʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ. ʋ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʽ 

ʙʘʨʘʙʘʥʠ ʙʽʣʴʰ ʤʝʪʘʣʦʤʽʩʪʢʽ. ʆʜʥʘʢ ʚʦʥʠ ʣʝʛʰʝ ʧʽʜʜʘʶʪʴʩʷ ʜʠʥʘʤʽʯʥʦʤʫ 

ʚʨʽʚʥʦʚʘʞʝʥʥʶ. ɼʣʷ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʽʣʴʢʠ ʩʪʘʪʠʯʥʝ 

ʟʨʽʚʥʦʚʘʞʫʚʘʥʥʷ. ɼʣʷ ʮʠʭ ʪʠʧʽʚ ʙʘʨʘʙʘʥʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 
 

 
1

D
k 1...2.

L
= =                                         (2.1.49) 

ʋ ʙʘʨʘʙʘʥʽʚ ʜʨʫʛʦʛʦ ʪʠʧʫ ʤʘʩʘ ʤʦʣʦʪʢʽʚ ʟ ʧʘʣʴʮʷʤʠ ʽ ʰʘʡʙʘʤʠ ʩʪʘʥʦʚʠʪʴ 

ʣʠʰʝ 17 ... 18% ʚʽʜ ʚʩʽʻʾ ʤʘʩʠ ʙʘʨʘʙʘʥʘ. 
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ʇʘʢʝʪʠ ʤʦʣʦʪʢʽʚ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ ʥʘ ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ, 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʽ ʙʘʨʘʙʘʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʩʴʦʚʦʛʦ 

ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʽ ʤʘʭʦʚʦʛʦ ʤʦʤʝʥʪʫ ('Ͻ$). ʋ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʽ 

ʙʘʨʘʙʘʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʤʝʥʰ ʤʝʪʘʣʦʤʽʩʪʢʽ, ʘʣʝ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ 

ʙʘʣʘʥʩʫʚʘʥʥʷ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʽ ʜʽʘʤʝʪʨʫ 
 

2

D
k 4...7.

L
= =                                   (2.1.50) 

 

ɿʚ'ʷʟʦʢ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʙʘʨʘʙʘʥʘ ʽ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ 

ʧʦʢʘʟʥʠʢ ʧʠʪʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ Ñ . 

ʇʠʪʦʤʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʜʨʦʙʘʨʢʠ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʩʝʢʫʥʜʥʦʾ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦ ʧʣʦʱʽ ʜʽʘʤʝʪʨʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʙʘʨʘʙʘʥʘ ($Ͻ, 
 

  
p

H

q
q ,

D L
=
Ö

                                            2.1.51) 

 

ʜʝ Ñ  ï ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʛ/(ʩϽ̍ ; Ñ ςȣσ ̋ Ⱦ̄ Ͻ̒̍ Ƞ ʧʨʠ 

ʈ
V  ʤ ʩ70...80 /= ; Ñ̑ ï ʩʝʢʫʥʜʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʢʛ/ʩ. 

 

ɿʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (2.1.49), (2.1.50) ʜʦʚʞʠʥʘ ʙʘʨʘʙʘʥʘ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 
 

D
L .

k
=                                              (2.1.52) 

 

ʇʽʜʩʪʘʚʠʚʰʠ ʨʽʚʥʷʥʥʷ (2.1.52) ʫ ʬʦʨʤʫʣʫ (2.1.51), ʚʠʟʥʘʯʠʤʦ ʜʽʘʤʝʪʨ 

ʙʘʨʘʙʘʥʘ 

 
p

k q
D .

qH

Ö
=                                          (2.1.53) 

 

ʋʨʽʚʥʦʚʘʞʝʥʥʷ ʤʦʣʦʪʢʽʚ ʽ ʜʠʩʢʽʚ ʙʘʨʘʙʘʥʘ. ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ 

ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʟ ʚʝʣʠʢʠʤʠ ʦʢʨʫʞʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 

ʥʝʦʙʭʽʜʥʦ ʨʘʭʫʚʘʪʠʩʷ ʟ ʤʦʞʣʠʚʠʤ ʚʠʥʠʢʥʝʥʥʷʤ ʽʥʝʨʮʽʡʥʠʭ ʩʠʣ ʯʝʨʝʟ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʨʦʪʦʨʘ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʚʝʣʠʢʠʭ ʚʝʣʠʯʠʥ. 

ʅʘʡʙʽʣʴʰ ʩʠʣʴʥʽ ʫʜʘʨʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʟʫʩʪʨʽʯʽ ʯʘʩʪʠʥʦʢ ʟ ʢʽʥʮʽʚ ʤʦʣʦʪʢʽʚ, 

ʢʦʣʠ ʦʩʪʘʥʥʽ ʟʘʡʤʘʶʪʴ ʥʘʡʚʠʱʝ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʎʽ ʫʜʘʨʠ ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ 

ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʣʦʪʢʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʚʩʶ ʤʘʰʠʥʫ ʽ ʰʚʠʜʢʦ ʚʠʚʦʜʷʪʴ ʾʾ ʟ ʣʘʜʫ. 
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ɼʣʷ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʦʛʦ ʚʧʣʠʚʫ ʤʦʣʦʪʢʽʚ ʥʘ ʤʘʰʠʥʫ, ʫʜʘʨʥʘ ʨʝʘʢʮʽʷ 

ʤʦʣʦʪʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʨʽʚʥʦʚʘʞʝʥʘ ʥʘ ʩʠʣʫ ʫʜʘʨʫ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʟʥʘʯʥʦʩʪʽ ʫʜʘʨʥʦʾ ʨʝʘʢʮʽʾ ʫ ʚʽʩʷʭ ʧʽʜʚʽʩʫ ʤʦʣʦʪʢʽʚ [8, 12]. 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʪʦʨʘ ʟ ʤʦʣʦʪʢʘʤʠ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.1.11. 
 

 
 

1 ï ʚʘʣ ʨʦʪʦʨʘ; 2 ï ʧʨʦʤʽʞʥʝ ʢʽʣʴʮʝ; 3 ï ʜʠʩʢ; 4 ï ʚʽʩʴ ʤʦʣʦʪʢʽʚ; 5 ï ʤʦʣʦʪʦʢ. 

ʈʠʩ. 2.1.11 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʨʦʪʦʨʘ ʟ ʤʦʣʦʪʢʘʤʠ. 
 

ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʨʽʚʥʦʚʘʛʠ ʤʦʣʦʪʢʘ ʽ ʟʘʢʦʥʫ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ ʚ 

ʤʦʤʝʥʪ ʫʜʘʨʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʦʣʦʪʦʢ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʫʜʘʨʥʫ ʨʦʙʦʪʫ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʥʘʩʪʫʧʥʦʾ ʨʽʚʥʦʩʪʽ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 2.1.11) 
 

2
r l c,= Ö     (2.1.54) 

 

ʜʝ r  ï ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʧʽʜʚʽʩʫ, ʤ; l  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ 

ʦʪʚʦʨʫ ʤʦʣʦʪʢʘ ʜʦ ʡʦʛʦ ʨʦʙʦʯʦʛʦ ʢʽʥʮʷ, ʤ; ʩ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʦʤ ʚʘʛʠ ʤʘʩʠ ʽ 

ʚʽʩʩʶ ʦʪʚʦʨʫ ʤʦʣʦʪʢʘ, ʤ. 
 

ɼʣʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʤʦʣʦʪʢʘ ʟ ʦʜʥʠʤ ʦʪʚʦʨʦʤ ʢʚʘʜʨʘʪ ʨʘʜʽʫʩʘ ʽʥʝʨʮʽʾ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʤʘʩʠ ʜʦʨʽʚʥʶʻ 
2 2

ʩ

a b
r ,

12

+
=     (2.1.55) 

 

ʜʝ a  ï ʜʦʚʞʠʥʘ ʤʦʣʦʪʢʘ, b  ï ʰʠʨʠʥʘ ʤʦʣʦʪʢʘ, ʤ; ʩr  ï ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ 

ʤʦʣʦʪʢʘ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʤʘʩʠ. 

ʊʦʜʽ ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʧʽʜʚʽʩʫ ʚʠʟʥʘʯʠʤʦ 

 
2 2 2

ʩ
r r .ʩ= +     (2.1.56) 
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ɿʚʘʞʘʶʯʠ, ʱʦ ʪʦʯʢʘ ʧʨʠʢʣʘʜʘʥʥʷ ʫʜʘʨʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʽʥʮʽ ʤʦʣʦʪʢʘ, 

ʦʪʨʠʤʘʻʤʦ ʟʘʣʝʞʥʽʩʪʴ 

l c 0,5Ŭ.= +                                                            (2.1.57) 

 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʧʽʜʚʽʩʫ ʜʦ ʮʝʥʪʨʫ ʤʘʩʠ ʤʦʣʦʪʢʘ (ʨʠʩ. 2.1.11) ʤʘʻ 

ʜʦʨʽʚʥʶʚʘʪʠ 
2 2

a b
ʩ ,

6 a

+
=

Ö
                                            (2.1.58) 

 

ʈʦʙʦʯʽ ʨʦʟʤʽʨʠ ʤʦʣʦʪʢʘ ʟ ʜʚʦʤʘ ʦʪʚʦʨʘʤʠ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚʠ 

ʟʨʽʚʥʦʚʘʞʝʥʥʷ ʡʦʛʦ ʥʘ ʩʠʣʫ ʫʜʘʨʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʥʘʩʪʫʧʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 
 

2

ʩ
r 0,5  a ʩ,= Ö Ö                                    (2.1.59) 

 

2 2 2 2 2

2

2 2

a b a a b ( a b ) d
ʩ c 0.

ˊd 2 6 ˊd 8

+ Ö Ö +å õ
+ - Ö - - =æ ö

Öç ÷
   (2.1.60) 

 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ 
2 2

2

a b a
;

ˊd 2
ɸ =

+
-   

2 2 2

2

a b (a b ) d
;

6 ˊd 8
ɺ 

Ö Ö +
-

Ö
=  

 

ʜʝ d  ï ʜʽʘʤʝʪʨ ʦʩʽ ʧʽʜʚʽʩʫ ʤʦʣʦʪʢʘ, ʤ. 

ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ ʟʘʛʘʣʴʥʝ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ 
 

2
ʩ ɸʉ ɺ 0.+ - =                                 (2.1.61) 

 

ɿʥʘʡʜʝʤʦ ʢʦʨʽʥʴ ʟʘʛʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ 
 

2
ɸ ɸ

ʩ ɺ.
2 4

=- + +                                 (2.1.62) 

 

ʅʘʷʚʥʽʩʪʴ ʜʨʫʛʦʛʦ ʦʪʚʦʨʫ ʚ ʤʦʣʦʪʢʫ ʜʦʟʚʦʣʷʻ ʰʣʷʭʦʤ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʙʦʪʽ ʱʝ ʜʚʘ ʡʦʛʦ ʨʦʙʦʯʠʭ ʢʫʪʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʦʜʥʘʢ, 

ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘʚʽʪʴ ʟʥʦʩ ʦʜʥʦʛʦ ʨʦʙʦʯʦʛʦ ʢʫʪʘ ʤʦʣʦʪʢʘ, ʚʝʜʝ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʥʘ ʫʜʘʨ ʟ ʫʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ ʤʦʣʦʪʢʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʧʽʜʙʦʨʫ ʨʦʟʤʽʨʽʚ ʤʦʣʦʪʢʘ, ʜʠʩʢʘ ʙʘʨʘʙʘʥʘ ʽ ʜʽʘʤʝʪʨʘ ʙʘʨʘʙʘʥʘ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ 

ʥʘʩʪʫʧʥʦʶ ʟʘʣʝʞʥʽʩʪʶ 
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ʧ

D
R l,

2
= -      (2.1.63) 

 

ʜʝ ʇR  ï ʨʘʜʽʫʩ ʧʽʜʚʽʩʫ ʤʦʣʦʪʢʘ, ʤ; D  ï ʜʽʘʤʝʪʨ ʙʘʨʘʙʘʥʘ, ʤ; l  ï ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʢʽʥʮʷ ʤʦʣʦʪʢʘ ʜʦ ʦʩʽ ʡʦʛʦ ʧʽʜʚʽʩʫ, ʤ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʫʩʪʘʣʝʥʦʾ ʨʦʙʦʪʠ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʧʽʜʚʽʩʫ ʤʦʣʦʪʢʘ, ʜʦ ʡʦʛʦ ʟʦʚʥʽʰʥʴʦʾ 

ʨʦʙʦʯʦʾ ʢʨʦʤʢʠ, ʪʘ ʡ ʜʦ ʦʩʽ ʨʦʪʦʨʘ ʥʝ ʙʫʣʠ ʙ ʨʽʚʥʽ ʘʙʦ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ. 

 

2.1.6. ɯʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʜʨʽʙʥʶʚʘʯʽʚ  

  

ʈʦʟʨʘʭʫʥʦʢ ʤʦʣʦʪʢʦʚʠʭ (ʢʫʣʘʯʢʦʚʠʭ) ʜʨʦʙʘʨʦʢ  
 

ʅʘʡʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʣʠ ʜʨʦʙʘʨʢʠ ʟ ʚʽʣʴʥʦ ʧʽʜʚʽʰʝʥʠʤʠ 

ʤʦʣʦʪʢʘʤʠ (ʨʠʩ. 2.1.12). ʇʝʨʚʠʥʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʟʫʩʪʨʽʯʽ ʯʘʩʪʠʥʦʢ ʟ ʤʦʣʦʪʢʘʤʠ. ʎʝ ʤʦʞʣʠʚʦ ʧʨʠ ʢʦʣʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʤʦʣʦʪʢʽʚ, 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʟʘʢʦʥʫ ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ ʧʨʠ 

ʧʨʠʡʥʷʪʽʡ ʧʦʯʘʪʢʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʧʝʨʝʜ ʟʽʪʢʥʝʥʥʷʤ ʾʭ ʟ 

ʤʦʣʦʪʢʘʤʠ, ʨʽʚʥʽʡ ʥʫʣʶ.  

 
min

P
V ,

m

tÖ
=      (2.1.64) 

 

ʜʝ P ï ʩʝʨʝʜʥʷ ʤʠʪʪʻʚʘ ʩʠʣʘ ʦʧʦʨʫ ʨʫʡʥʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ, ʅ;  

  t  ï ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ ʤʦʣʦʪʢʘ ʧʦ ʯʘʩʪʠʥʮʽ, ʩ;    

m ï ʤʘʩʘ ʯʘʩʪʠʥʢʠ, ʢʛ.  
 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʟ ʚʝʣʠʢʠʤʠ ʢʦʣʦʚʠʤʠ 

ʰʚʠʜʢʦʩʪʷʤʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʝʨʮʽʡʥʽ ʩʠʣʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʨʦʪʦʨʘ. ʅʘʡʩʠʣʴʥʽʰʽ ʫʜʘʨʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʟʫʩʪʨʽʯʽ ʯʘʩʪʠʥʦʢ ʟ ʢʽʥʮʷʤʠ ʤʦʣʦʪʢʽʚ, ʢʦʣʠ ʚʦʥʠ ʟʘʡʤʘʶʪʴ 

ʥʘʡʚʠʱʝ ʧʦʣʦʞʝʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʮʽ ʫʜʘʨʠ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʚʩʶ ʜʨʦʙʘʨʢʫ ʽ 

ʰʚʠʜʢʦ ʚʠʚʦʜʷʪʴ ʾʾ ʟ ʣʘʜʫ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʠʭ ʜʽʡ ʤʦʣʦʪʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʨʽʚʥʦʚʘʞʝʥʽ ʥʘ ʫʜʘʨ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʟʥʘʯʥʦʾ 

ʫʜʘʨʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʦʩʽ ʤʦʣʦʪʢʽʚ. 
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ʈʠʩ. 2.1.12 ï ɼʦ ʨʦʟʨʘʭʫʥʢʫ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ  

  

ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʤʦʣʦʪʢʘ ʽ ʟʘʢʦʥʫ ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ, ʚ ʤʦʤʝʥʪ 

ʫʜʘʨʫ ʟʥʘʡʜʝʥʦ, ʱʦ ʤʦʣʦʪʦʢ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʫʜʘʨʥʫ ʨʦʙʦʪʫ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ 

ʨʽʚʥʷʥʥʷ [8] 
2

r  l c,= Ö     (2.1.65) 

 

ʜʝ r ï ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʧʽʜʚʽʩʢʠ, ʤ;     

l ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʦʪʚʦʨʫ ʤʦʣʦʪʢʘ ʜʦ ʡʦʛʦ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ, ʤ;     

c ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʦʤ ʚʘʛʠ ʽ ʚʽʩʩʶ ʦʪʚʦʨʫ, ʤ.  
 

ɼʣʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʤʦʣʦʪʢʘ ʟ ʦʜʥʠʤ ʦʪʚʦʨʦʤ:  

 
2 2

2

c

a b
r

12

+
=   ï ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʚʘʛʠ;  

2 2 2
r  rc  c= + ï ʚʽʜʥʦʩʥʦ ʦʩʽ ʧʽʜʚʽʩʢʠ;  

a, b ï ʜʦʚʞʠʥʘ ʽ ʰʠʨʠʥʘ ʤʦʣʦʪʢʘ.  

ʇʨʠʡʤʘʶʯʠ, ʱʦ ʪʦʯʢʘ ʧʨʠʢʣʘʜʘʥʥʷ ʫʜʘʨʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʽʥʮʽ ʤʦʣʦʪʢʘ 

ʦʪʨʠʤʘʻʤʦ  

l   c  0,5a .       = +                                 2.1.66) 

 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʧʽʜʚʽʩʢʠ ʤʦʣʦʪʢʘ ʜʦ ʮʝʥʪʨʘ ʡʦʛʦ ʚʘʛʠ ʧʦʚʠʥʥʘ 

ʜʦʨʽʚʥʶʚʘʪʠ  

2 2
a b

ʩ .
6a

+
=       (2.1.67) 
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ɼʣʷ ʩʪʽʡʢʦʩʪʽ ʨʦʙʦʪʠ ʤʦʣʦʪʢʘ ʜʨʦʙʘʨʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʦʩʽ ʧʽʜʚʽʩʢʠ ʜʦ ʡʦʛʦ ʟʦʚʥʽʰʥʴʦʾ ʢʨʦʤʢʠ ʽ ʜʦ ʦʩʽ ʨʦʪʦʨʘ ʥʝ ʙʫʣʠ ʨʽʚʥʽ. ɺʘʣ 

ʨʦʪʦʨʘ, ʥʘ ʷʢʦʤʫ ʢʨʽʧʣʷʪʴʩʷ ʜʠʩʢʠ ʟ ʧʨʦʤʽʞʥʠʤʠ ʢʽʣʴʮʷʤʠ, ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʪʫʧʝʥʝʚʦ.  ʇʝʨʰʘ ʩʪʫʧʽʥʴ ʧʽʜ ʰʢʽʚ, ʜʨʫʛʘ ï ʧʽʜʰʠʧʥʠʢ, ʪʨʝʪʷ ï ʜʠʩʢʦʚʘ, 

ʯʝʪʚʝʨʪʘ ï ʧʽʜ ʜʠʩʢʠ ʪʘ ʢʽʣʴʮʷ.  

ɿʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʚʘʣʘ ʧʦ ʩʪʫʧʝʥʷʭ ʦʨʽʻʥʪʦʚʥʦ ʚʨʘʭʦʚʫʻ ʢʦʝʬʽʮʽʻʥʪ 1,2  
 

d  1,2n dB,= Ö      (2.1.68) 
 

ʜʝ  n ï ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ;     

dB ï ʜʽʘʤʝʪʨ ʚʘʣʘ ʚ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ.  
 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʘʣ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʙʫʜʝ ʩʧʨʠʡʤʘʪʠ ʟʤʽʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʡʦʛʦ ʜʽʘʤʝʪʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

3dB 0,052 N / ,w= ,    (2.1.69) 

ʜʝ  N ï ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ, ʢɺʪ;  

 w ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ (ʩ
ï1

).  
 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʜʠʩʢʽʚ ʨʦʪʦʨʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ ʚʽʜ ʤʘʩʠ 

ʜʠʩʢʽʚ ʽ ʤʦʣʦʪʢʽʚ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʪʚʽʨʥʽʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ  

t max t
   ,s s s= +      (2.1.70) 

ʜʝ  ůt max ï ʤʘʢʩʠʤʘʣʴʥʝ ʢʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ  ʚ ʜʠʩʢʫ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ 

ʪʚʽʨʥʠʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ (ʅ/ʤ
2
);  

ůt ï ʢʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʪʚʽʨʥʽʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʘʩʫ 

ʤʦʣʦʪʢʽʚ.  

ʄʘʢʩʠʤʘʣʴʥʝ ʢʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʪʘʣʴʥʦʤʫ ʜʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

2 2 2

t  max ʜ 0
  (0,825R    0,175r ), s r w= Ö +    (2.1.71) 

ʜʝ  r ï ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ ʜʠʩʢʫ, ʢʛ/ʤ
3
;     

                   Rʜ ï ʟʦʚʥʽʰʥʽʡ ʨʘʜʽʫʩ ʜʠʩʢʫ, ʤ;     

r0 ï ʨʘʜʽʫʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʜʠʩʢʫ, ʤ.  
 

ʂʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʩʠʣʠ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʽʚ ʚ ʩʪʘʣʝʚʦʤʫ ʜʠʩʢʫ ʥʘ ʪʚʽʨʥʫ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ɼʝʤʠʜʦʚʘ  
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( )
i

t 2 2

g 0

P R z
,

R r
s
p d

Ö Ö
=
Ö -

                                    (2.1.72) 

ʜʝ  ʈi ï ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ, ʅ;     

R ï ʨʘʜʽʫʩ ʢʦʣʘ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʘ ʤʦʣʦʪʢʘ, ʤ;     

z ï ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ʚ ʜʠʩʢʫ ʜʣʷ ʧʽʜʚʽʩʢʠ ʤʦʣʦʪʢʽʚ;  

  .g ï ʪʦʚʱʠʥʘ ʜʠʩʢʘ, ʤ‏
 

ɺʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ  

2

i M c
P  m R ,w= Ö Ö     (2.1.73) 

 ʜʝ  mM ï ʤʘʩʘ ʤʦʣʦʪʢʘ, ʢʛ;  

    Rʩ ï ʨʘʜʽʫʩ ʢʦʣʘ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ ʚʘʛʠ ʤʦʣʦʪʢʘ, ʤ.  

ɼʽʘʤʝʪʨ ʦʩʽ ʧʽʜʚʽʩʢʠ ʤʦʣʦʪʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʨʦʙʦʪʠ ʾʾ ʷʢ 

ʜʚʦʭʦʧʦʨʥʦʾ ʙʘʣʢʠ ʥʘ ʟʛʠʥ  

[]
i M

3

3

P
d 1,36 ,

d

d

Ö
= Ö     (2.1.74) 

 ʜʝ  Md  ï ʪʦʚʱʠʥʘ ʤʦʣʦʪʢʘ (0,002...0,01);  

    []
3
d ï ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʟʛʠʥʽ, ʅ/ʤ

2
.  

ʇʝʨʝʤʠʯʢʘ ʤʽʞ ʦʪʚʦʨʘʤʠ ʥʘʜ ʚʽʩʩʶ ʧʽʜʚʽʩʢʠ ʽ ʟʦʚʥʽʰʥʴʦʶ ʢʨʦʤʢʦʶ ʜʠʩʢʘ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʟʤʠʥʘʥʥʷ ʽ ʟʨʽʟ:  

[]i

ʟʤ

P
;

d
d

d
¢

Ö
                                                          (2.1.75) 

 

[]i

ʟʨ

min

0,5P
;

h
d

d
¢

Ö
                                       (2.1.76) 

 ʜʝ  hmin ï ʨʦʟʤʽʨ ʧʝʨʝʤʠʯʢʠ, ʤ.  

 

2.1.7. ʈʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʨʦʙʘʨʦʢ 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʰʠʥ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʤʦʣʦʪʢʦʚʦʾ ʪʘ ʚʘʣʴʮʴʦʚʦʾ ʜʨʦʙʘʨʦʢ. 

ɿʘʚʜʘʥʥʷ 1. ʈʦʟʨʘʭʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʦʣʦʪʢʦʚʦʾ 

ʜʨʦʙʘʨʢʠ ʽ ʨʦʟʨʦʙʠʪʠ ʩʭʝʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʪʦʨʘ, ʷʢʱʦ ʚʽʜʦʤʦ: ʤʘʩʘ 
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ʧʦʜʨʽʙʥʶʚʘʥʦʾ ʯʘʩʪʠʥʢʠ m = 3Ā10
ï5

 ʢʛ, ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ ʤʦʣʦʪʢʘ ʥʦ ʯʘʩʪʠʥʮʽ Ű= 

10
ï5 
ʩ, ʩʠʣʘ ʦʧʦʨʫ ʯʘʩʪʠʥʢʠ ʨʫʡʥʫʚʘʥʥʷ ʈ = 120 ʅ, ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ 

N = 10 ʢɺʪ. 

ʈʦʟʨʘʭʫʥʦʢ. ʇʨʠʡʤʘʶʯʠ ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʨʽʚʥʦʶ 

ʥʫʣʶ, ʚʠʟʥʘʯʘʻʤʦ ʢʦʣʦʚʫ ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʘ 

1.                                    

5

min 5

P 120 10 ʤ40 .
ʩm 3 10

t
J

-

-

Ö Ö
= = =

Ö
 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʠʡʤʘʻʤʦ ʨʦʟʤʽʨʠ ʤʦʣʦʪʢʘ: 

ʜʦʚʞʠʥʘ ʘ = 100 ʤʤ, ʰʠʨʠʥʘ b = 40 ʤʤ, ʪʦʚʱʠʥʘ 10 =‏ ʤʤ. 

ʄʦʣʦʪʢʠ ʟ ʦʜʥʠʤ ʦʪʚʦʨʦʤ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʚʘʛʠ ʤʦʣʦʪʢʘ ʜʦ ʦʩʽ ʦʪʚʦʨʫ 

2 2 2 2
a b 0,1 0,04

c 0,0193 ʤ
6a 6 0,1

+ +
= = =

Ö

 

ʂʚʘʜʨʘʪ ʨʘʜʽʫʩʘ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʮʝʥʪʨʘ ʚʘʛʠ 

2 2 2 2

2a b 0,1 0,04
c 0,000965 ʤ ,

12 12

+ +
= = =  

ʽ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʦʩʽ ʧʽʜʚʽʩʢʠ 

2.  
2 2 2 2 2 2

c
r r c  0,000965    0,0193  0,001339 ʤ .= + = + =  

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʽʥʮʷ ʤʦʣʦʪʢʘ ʜʦ ʦʩʽ ʡʦʛʦ ʧʽʜʚʽʩʢʠ 

3.  l    ʩ 0,5a  0,0193  0,5 0,1  0,0693 ʤ.= + = + Ö =  

ʇʨʠʡʤʘʻʤʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʧʽʜʚʽʩʢʠ ʤʦʣʦʪʢʘ ʜʦ ʦʩʽ ʨʦʪʦʨʘ ʨʽʚʥʦʶ R = 

0,09 ʤ, ʪʦʙʪʦ ʙʽʣʴʰʝ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʽʥʮʷ ʤʦʣʦʪʢʘ ʜʦ ʦʩʽ ʡʦʛʦ ʧʽʜʚʽʩʢʠ. ʈʘʜʽʫʩ 

ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʾ ʪʦʯʢʠ ʤʦʣʦʪʢʘ ʚʽʜ ʦʩʽ ʨʦʪʦʨʘ ʩʢʣʘʜʘʻ 

m
R l R 0,0693  0,09  0,16 ʤ.= + = + =  

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ min

m

40
   250 ʨʘʜ/ ʩ.
R 0,16

J
w= = =  

ʇʨʠʡʤʘʻʤʦ ʟ ʟʘʧʘʩʦʤ  260 ʨʘʜ/ ʩ.w=   

ʄʘʩʘ ʤʦʣʦʪʢʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʽ ʩʪʘʣʽ ʛʫʩʪʠʥʦʶ 3
 7850 ʢʛ / ʤr=  
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4.  
ʤ

m a b   0,1 0,04 0,01 7850  0,314 ʢʛ.d r= Ö Ö Ö = Ö Ö Ö = 

ʈʘʜʽʫʩ ʢʦʣʘ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ ʚʘʛʠ ʤʦʣʦʪʢʽʚ 

c
R R c  0,09  0,0193  0,11ʤ.= + = + =  

ɺʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʘ 

2 2

ʽ M c
ʈ m   R  0,314  260  0,11  2340 ʅ.w= Ö Ö = Ö Ö = 

ɼʽʘʤʝʪʨ ʦʩʽ ʧʽʜʚʽʩʢʠ ʤʦʣʦʪʢʘ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʥʘʧʨʫʞʝʥʥʽ ʥʘ ʟʛʠʥʘʥʥʷ  

[ů]ʟ = 100 ʄʅ/ʤ
2
 

5.  
[]
i M 33

6

P 2340 0,01
d 1,36 1,36 0,0084 ʤ.

100 10

d

s

Ö Ö
= = =

Ö
 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʷʜʦʤ ʥʦʨʤʘʣʴʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦ ʩʪʘʥʜʘʨʪʫ 

ʧʨʠʡʤʘʻʤʦ d  = 0,01 ʤ. 

ɼʣʷ ʜʠʩʢʫ ʟʽ ʩʪʘʣʽ ʧʨʠʡʤʘʻʤʦ ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʟʤʠʥʘʥʥʷ  

[„]ʟʤ= 65 ʄʅ/ʤ
2
 ʽ ʧʨʠ ʟʨʽʟʽ [ů]ʟʨ = 60 ʄʅ/ʤ

2
. 

ʊʦʚʱʠʥʘ ʜʠʩʢʘ 

6.  
[]

i

ʜ 6

ʤ ʟʤ

P 2340
0,0036 ʤ.

0,01 65 10
d
d s
= = =
Ö Ö Ö

 

ʇʨʠʡʤʘʻʤʦ 
ʜ

 0,005 ʤ.d=   

ʄʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʝʨʝʤʠʯʢʠ 

7.  
[]

i

min 6

ʜ ʟʨ

0,5 P 0,5 2340
h 0,0018 ʤ.

0,01 65 10d s

Ö Ö
= = =
Ö Ö Ö

 

ʇʨʠʡʤʘʻʤʦ
min

 0,00 h 2 ʤ.=   

ɿʦʚʥʽʰʥʽʡ ʨʘʜʽʫʩ ʜʠʩʢʘ 

8.  
ʜ min

R R 0,5 h 0,09   0,5 0,01   0,002   0,097 ʤ.d= + + = + Ö + = 

ʇʨʠʡʤʘʻʤʦ 
ʜ

 0 ʤR ,1 = . 

ɼʽʘʤʝʪʨ ʚʘʣʫ ʚ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʙʽʣʷ ʰʢʽʚʘ 
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9.  3 3
ʚ

N 10
d 0,0052 0,0052 0,0176 ʤ.

260w
= = =  

ɺʨʘʭʦʚʫʶʯʠ ʧʦʩʣʘʙʣʝʥʥʷ ʚʘʣʫ ʰʧʦʥʢʦʚʠʤ ʧʘʟʦʤ ʧʨʠʡʤʘʻʤʦ 
ʚ

0,0 .d 2 ʤ=  

ɺʨʘʭʦʚʫʶʯʠ ʥʘʩʪʫʧʥʝ ʯʦʪʠʨʴʦʭʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʚʘʣʫ, 

ʟʥʘʭʦʜʠʤʦ ʡʦʛʦ ʢʽʥʮʝʚʠʡ ʨʦʟʤʽʨ 

n 4

ʚ
d 1,2 d  1,2  0,02  0,0415 ʤ.= Ö = Ö =  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʡʤʘʻʤʦ  d  0,045 ʤ= . 

ʄʘʢʩʠʤʘʣʴʥʝ ʢʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʜʠʩʢʫ ʥʘ ʪʚʽʨʥʽʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ 

2 2 2

tmax 0

2 2 2 5

ɼ
(0,825R 0,175r )

7850 260 (0,825 0,1 0,175 0,0225 ) 45,7 10 ,ʤ

s r w= Ö + =

= Ö Ö + Ö = Ö
 

ʜʝ r0 ï ʨʘʜʽʫʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʜʠʩʢʘ. 

ʂʦʣʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʩʠʣ ʽʥʝʨʮʽʾ ʤʦʣʦʪʢʽʚ ʥʘ ʪʚʽʨʥʽʡ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʚʦʨʫ 

10. 
( ) ( )

5i

t 2 2 2 2

ʜ 0

P R Z 2340 0,09 4
274 10  ʅ / ʤ

R r 3,14 0,05 0,09 0,0225
s
p d

Ö Ö Ö Ö
= = = Ö
Ö Ö - Ö Ö -

 

ʜʝ z = 4 ï ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʪʢʽʚ. 

ʉʫʤʘʨʥʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʪʚʽʨʥʽʡ 

5 5 5 2

t max t
    45,7  10  274  10  320  10ʅ / ʤ .s s s= + = Ö + Ö = Ö  

ɺʦʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ 

[]
ʟʨ

  ;s s>  
5 5

600 10  320 10 .Ö > Ö 

ʇʦʜʨʽʙʥʝʥʥʷ ʰʤʘʪʢʽʚ ʤʘʪʝʨʽʘʣʫ ʚ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ ʙʫʜʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʣʠʰʝ ʧʨʠ ʚʠʟʥʘʯʝʥʽʡ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʥʘ ʾʭ 

ʨʫʡʥʫʚʘʥʥʷ. ʊʦʤʫ ʽʩʥʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʽʥʽʤʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ dʢʨ ʰʤʘʪʢʘ ʽ 

ʝʥʝʨʛʽʻʶ ʥʘ ʡʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

11.                                                    
ʨ

ʢʨ 1,5

2300
d  ʤ,

s

r J

Ö
²

Ö
 

ʜʝ 
ʨ
s  ï ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ; ʄʇʘ;  



 
 

106 
 

r ï ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ; ʢʛ/ʤ
3
; 

min

k

J
J=

  
ï ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʨʦʪʦʨʘ, ʤ/ʩ: 

 k  0,8= ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠ ʥʝʧʨʫʞʥʦʤʫ ʫʜʘʨʽ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

2

1 ʜ p
G 3600k D L ʢʛ / ʛʦ ,n,   ʜr= Ö Ö Ö Ö  

ʜʝ 
1

k  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʬʽʟʠʢʦïʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʽ 

ʪʠʧ ʪʘ ʨʦʟʤʽʨʠ ʦʪʚʦʨʽʚ ʨʝʰʽʪʢʠ ʽ ʧʨʠʡʤʘʻʪʴʩʷ: ( ) 4

1
 1,3 1,7  k 10

-= » Ö ï ʜʣʷ ʩʠʪ ʟ 

ʨʦʟʤʽʨʦʤ ʦʪʚʦʨʽʚ ʚʽʜ 3 ʜʦ 10 ʤʤ. 

ʜ ʜ
D  2 Rp= ï ʜʽʘʤʝʪʨ ʜʠʩʢʘ, ʤ; 

( )p ʜ
L  0,32 0,64 D= » ï ʜʦʚʞʠʥʘ ʨʦʪʦʨʘ, ʤ: 

ʜ

V
n

2 Rp
=

  

ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʦʙ/ʩ: 

ʜ
R  ï ʨʘʜʽʫʩ ʜʠʩʢʘ, ʤ. 

ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠʚʦʜʫ ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ ʚʠʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ 

2

ʜ p
N 9 D  L ,  .n ʢɺʪ= Ö Ö  

ɿʘʚʜʘʥʥʷ 2. ʈʦʟʨʘʭʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ 

ʯʦʪʠʨɹʦʭʚʘʣʴʮʦɹʚʦʾ ʜʨʦʙʘʨʢʠ ʟ ʜʽʘʤʝʪʨʦʤ ʽ ʜʦʚʞʠʥʦʶ ʚʘʣʴʮʽʚ Dʚ = 0,25 ʤ,  

Lʚ = 0,5 ʤ, ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ɡʚ = 1,5 ʤ/ʩ, ʷʢʱʦ ʥʘʩʠʧʥʘ 

ʱʽʣʴʥʽʩʪʴ ʪʦʚʘʨʥʦʛʦ ʩʦʣʦʜʫ ɟʩ = 530  ʢʛ/ʤ
3
  ʟʘʟʦʨ ʤʽʞ ʚʘʣɹʮʷʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ l = 0...0,025 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʦʢ ʩʦʣʦʜʫ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ 

ʧʦʜʨʽʙʥʝʥʥʷ, dʯ = 0,003 ʤ, ʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʯʘʩʪʠʥʦʢ ʩʦʣʦʜʫ ʦʙ 

ʧʦʚʝʨʭʥʶ ʚʘʣʴʮʽʚ f = 0,37.  ʂʫʪ ʟʘʭʦʧʣʝʥʥʷ Ŭ = 10
0
,  ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʧʦʜʘʯʽ ʥʘ ʧʦʤʝʣ ɣ = 0,5.  ʇʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʢʦʞʝʥ ʢʽʣʦʛʨʘʤ 

ʛʦʜʠʥʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ Nʧʠʪ = 0,004 ʢɺʪ. 

 ɿʘʟʦʨ ʤʽʞ ʚʘʣɹʮʷʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʫʤʦʚʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʨʦʙʣʝʥʥʷ ʩʦʣʦʜʫ f  > tg (Ŭ /2)  ʚʠʪʨʠʤʘʥʘ 
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( )

( )

ʚ ʯ ʚ
l 2 cos  / 2 ( D / 2 d / 2 ) D / 2

2 0,996 0,125 0,0015 0,125 0,002 ʤ.

aè ø= Ö + - =ê ú

è ø= + - =ê ú

 

 

 ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʫʤʦʚʠ ʜʨʦʙʣʝʥʥʷ ʦʪʨʠʤʘʥʠʡ ʟʘʟʦʨ ʧʦʚʠʥʝʥ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 
max ʯ

l l d> >, ʽ ʷʢʱʦ ʮʷ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʤʽʥʷʻʤʦ 

ʢʫʪ ʟʘʭʦʧʣʝʥʥʷ Ŭ. 

 ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ 
 

( ) 1

ʚ ʚ ʚ
n / ( D ) 1,5 / 3,14 0,25 1,91 ʩ .u p -= = Ö =  

 

ʌʘʢʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʙʘʨʢʠ 
 

ʜ.ʬ. ʩ ʚ ʚ ʚ
G 3600  D n L l

 3600 3,14 0,5 530 0,25 1,91 0,5 0,002 1430 ʢʛ /ʛʦʜ

py r= =

= Ö Ö Ö Ö Ö Ö =
. 

 

 ɼʣʷ ʦʨʽʻʥʪʦʚʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʠʤʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʙʘʨʢʠ ʜʣʷ 

ʩʦʣʦʜʫ, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ, ʱʦ ʥʘ ʢʦʞʥʫ 0,1 ʤ ʜʦʚʞʠʥʠ ʚʘʣʴʮʽʚ Lʚ ʜʦʚʦʜʠʪʴʩʷ  

ʜ.ʧʠʪ
G  280 ʢʛ / ʛʦʜ=  ʚʠʩʫʰʝʥʦʛʦ ʩʦʣʦʜʫ 

 

( )ʜ.ʦʨ ʚ ʜ.ʧʠʪ
G  ( L /  0,1 ) G 0,5 / 0,1 280 1400 ʢʛ / ʛʦʜ.= Ö = Ö =  

 

ʗʢʱʦ ʬʘʢʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ Gʜ.ʬ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʨʽʻʥʪʦʚʥʦʾ 

Gʜ.ʦʨ ʽ ʮʷ ʨʽʟʥʠʮʷ ȹG Ó 100 ʢʛ/ʛʦʜ, ʟʤʽʥʶʻʤʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ. 

 ʅʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ 
 

ʜ.ʬ
N G N 1430 0,004 5,72 ʢɺʪ.= Ö = Ö =  

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ? 

2. ʗʢ ʥʘʟʠʚʘʶʪʴ ʨʝʟʫʣʴʪʘʪ ʨʦʟʜʽʣʝʥʥʷ ʪʽʣʘ ʥʘ ʯʘʩʪʠʥʠ 

3. ʅʘʚʝʜʽʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʣʘʩʽʚ ʧʦʜʨʽʙʥʝʥʥʷ 

4. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʪʝʦʨʽʾ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʬʝʩʦʨʘ                         

ʇ. ʈʝʪʪʠʥʛʝʨʘ. 

5. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʪʝʦʨʽʾ ʧʦʜʨʽʙʥʝʥʥʷ ʂʠʨʧʠʯʦʚʘ ï ʂʽʢʘ. 

6. ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʦʨʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ʈʝʙʠʥʜʝʨʘ. 

7. ɿʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʈʫʥʜʢʚʽʩʪʘ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʨʦʙʦʪʠ ʧʦʜʨʽʙʥʝʥʥʷ. 
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8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

9. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʨʽʙʥʶʶʯʠʭ ʤʘʰʠʥ. 

10. ʂʦʥʩʪʨʫʢʮʽʷ ʱʦʢʦʚʠʭ ʜʨʦʙʘʨʦʢ. 

11. ʂʦʥʩʪʨʫʢʮʽʷ ʢʦʥʫʩʥʦʾ ʜʨʦʙʘʨʢʠ. 

12. ʂʦʥʩʪʨʫʢʮʽʷ ʚʘʣʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 

13. ʂʦʥʩʪʨʫʢʮʽʷ ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 

14. ʂʦʥʩʪʨʫʢʮʽʷ ʞʦʨʥʦʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ. 

15. ʂʦʥʩʪʨʫʢʮʽʷ ʜʠʩʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 

16. ʉʭʝʤʘ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʦʣʦʾʜʥʦʛʦ ʤʣʠʥʘ. 

17. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʜʠʩʤʝʤʙʨʘʪʦʨʘ. 

18. ʊʝʦʨʽʷ ʜʨʦʙʣʝʥʥʷ ʥʘ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ. 

19. ʋʨʽʚʥʦʚʘʞʝʥʥʷ ʤʦʣʦʪʢʽʚ ʽ ʜʠʩʢʽʚ ʙʘʨʘʙʘʥʘ ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 
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2.2. ʄɸʐʀʅʀ ɼʃʗ ʈɯɿɸʅʅʗ ʍɸʈʏʆɺʀʍ ʇʈʆɼʋʂʊɯɺ ɯ ʆɺʆʏɯɺ 

 

2.2.1.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ 

 

ʉʪʦʩʦʚʥʦ ʨʽʟʘʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝ ʚʠʜ ʧʦʜʨʽʙʥʝʥʥʷ, ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʰʤʘʪʢʠ ʤʘʪʝʨʽʘʣʫ ʟ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʜʘʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʯʠ ʬʦʨʤʦʶ. ʈʽʟʘʥʥʷ ð ʮʝ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʽʣʫ 

ʪʚʝʨʜʦʛʦ, ʘʙʦ ʥʘʧʽʚʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪʽ ʰʣʷʭʦʤ 

ʚʢʣʠʥʶʚʘʥʥʷ ʚ ʥʴʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. ʈʦʟʧʠʣʶʚʘʥʥʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʧʨʦʮʝʩʫ 

ʨʽʟʘʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʻ ʥʘʷʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʧʨʦʜʫʢʪʫ [1, 13]. 

ʉʫʢʫʧʥʽʩʪʴ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ (ʥʦʞʘ) ʟ ʮʽʣʴʦʚʠʤ ʚʠʢʦʥʘʚʯʠʤ 

ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʥʘʜʘʻ ʥʦʞʫ ʧʦʪʨʽʙʥʠʡ ʨʫʭ ʽ ʦʪʨʠʤʫʻ ʪʘʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʯʝʨʝʟ 

ʙʘʟʦʚʠʡ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ ʚʽʜ ʜʚʠʛʫʥʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʟʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʂʨʽʤ ʨʽʟʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʠʩʪʨʽʡ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʧʨʦʜʫʢʪʫ ʚ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ ʘʙʦ ʧʦʜʘʯʽ ʡʦʛʦ ʧʽʜ ʥʽʞ. 

ʅʦʞʽ ʜʣʷ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʣʝʟʦʤ ʨʽʟʥʦʾ ʬʦʨʤʠ: 

ʧʨʷʤʦʣʽʥʽʡʥʠʤ, ʢʨʠʚʦʣʽʥʽʡʥʠʤ,  ʽ ʪ. ʧ. ʋʩʽ ʚʦʥʠ ʻ, ʧʦ ʩʫʪʽ, ʢʣʠʥʘʤʠ, ʚ ʷʢʠʭ 

ʨʦʟʨʽʟʥʷʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.2.1. 
 

 

ʈʠʩ. 2.2.1  ï ɽʣʝʤʝʥʪʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʧʣʦʩʢʦʛʦ ʥʦʞʘ. 

 

ʈʦʙʦʯʘ ʘʙʦ ʣʠʮʴʦʚʘ ʛʨʘʥʴ 1 ð ʧʦʚʝʨʭʥʷ ʢʣʠʥʫ, ʩʢʣʘʜʦʚʘ ʛʦʩʪʨʠʡ ʢʫʪ ʟ 

ʦʧʦʨʥʦʶ ʛʨʘʥʥʶ: ʧʦ ʥʽʡ ʢʦʚʟʘʻ ʽ ʥʝʶ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʯʘʩʪʢʘ ʧʨʦʜʫʢʪʫ, ʱʦ 

ʚʽʜʨʽʟʘʻʪʴʩʷ ʚʽʜ ʤʘʩʠʚʫ. ʆʧʦʨʥʘ ʛʨʘʥʴ 2 ð ʮʝ ʧʣʦʱʠʥʘ, ʷʢʦʶ ʢʣʠʥ ʩʧʠʨʘʻʪʴʩʷ 

ʦʙ ʧʨʦʜʫʢʪ ʽ ʢʦʚʟʘʻ ʧʦ ʡʦʛʦ ʤʘʩʠʚʫ (ʧʦ ʱʝ ʥʝ ʧʦʜʨʽʙʥʝʥʽʡ ʯʘʩʪʠʥʽ). ɹʽʯʥʘ ʛʨʘʥʴ 

3 ð ʮʝ ʧʣʦʱʠʥʘ, ʷʢʦʶ ʢʣʠʥ ʚʽʜʜʽʣʷʻ ʧʦʜʨʽʙʥʝʥʫ ʯʘʩʪʠʥʫ ʧʨʦʜʫʢʪʫ. ʂʫʪ 

ʟʘʪʦʯʫʚʘʥʥʷ (ʟʘʛʦʩʪʨʝʥʥʷ) ʥʦʞʘ Ŭ ð ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ ʤʽʞ ʦʧʦʨʥʦʶ ʪʘ ʨʦʙʦʯʦʾ 

ʛʨʘʥʷʤʠ ʥʦʞʘ. ʃʝʟʦ 4 ð ʨʽʞʫʯʘ ʘʙʦ ʨʦʙʦʯʘ ʢʨʦʤʢʘ ð ʪʝʦʨʝʪʠʯʥʦ ð ʣʽʥʽʷ 

(ʧʨʷʤʘ ʘʙʦ ʢʨʠʚʘ) ʧʝʨʝʪʠʥʫ ʦʧʦʨʥʦʾ ʽ ʨʦʙʦʯʦʾ ʛʨʘʥʝʡ, ʥʘʩʧʨʘʚʜʽ ð ʧʦʚʝʨʭʥʷ ʟ 

ʜʫʞʝ ʤʘʣʠʤ ʨʘʜʽʫʩʦʤ ʢʨʠʚʠʟʥʠ, ʱʦ ʟôʻʜʥʫʻ ʤʽʞ ʩʦʙʦʶ ʦʧʦʨʥʫ ʽ ʨʦʙʦʯʫ 
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ʧʦʚʝʨʭʥʽ, ʤʘʻ ʧʦ ʩʚʦʾʡ ʜʦʚʞʠʥʽ ʙʝʟʣʽʯ ʤʽʢʨʦʟʫʙʯʠʢʽʚ. ɻʦʩʪʨʦʪʘ ʣʝʟʘ ð 

ʧʦʜʚʦʻʥʠʡ ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʧʦʚʝʨʭʥʽ ʨʝʘʣʴʥʦʛʦ ʣʝʟʘ. ɯʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʞʽ 

ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʟʘʪʦʯʫʚʘʥʥʷʤ, ʦʙʠʜʚʽ ʤʝʞʽ ʷʢʠʭ ð ʨʦʙʦʯʽ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʜʚʘ ʦʜʥʦʩʪʦʨʦʥʥʽʭ ʥʦʞʘ, ʩʢʣʘʜʝʥʠʭ ʦʧʦʨʥʠʤʠ ʛʨʘʥʷʤʠ ʨʘʟʦʤ 

[14]. 

ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʢʽʩʪʦʯʢʦʚʠʭ, ʽʥʢʦʣʠ ʧʦʤʽʜʦʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʣʴʮʴʦʚʽ (ʟ ʨʠʬʣʝʥʠʤʠ ʚʘʣʴʮʷʤʠ) ʜʨʦʙʘʨʢʠ ɺɻɼ. ʈʽʟʥʽ 

ʱʽʣʴʥʽʩʪʴ ʥʘʨʽʟʫʚʘʥʥʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ ʜʘʶʪʴ ʧʦʪʨʽʙʥʠʡ ʝʬʝʢʪ 

ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʦʜʝʨʞʫʶʪʴ ʯʘʩʪʠʥʢʠ ʚʽʜ 1 ʜʦ 7 ʤʤ, 

ʩʝʨʝʜ ʷʢʠʭ ʜʦ 50 % ʤʘʶʪʴ ʨʦʟʤʽʨ 3é5 ʤʤ ʽ ʧʨʠʙʣʠʟʥʦ ʧʦ 25 % ï ʨʦʟʤʽʨ 1é2 ʪʘ 

5 ï 7 ʤʤ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʷʙʣʫʯʥʦʛʦ ʩʦʢʫ ʥʘʡʢʨʘʱʠʡ ʚʠʭʽʜ ʡʦʛʦ ʪʦʜʽ, ʢʦʣʠ ʨʦʟʤʽʨ 

ʯʘʩʪʠʥʦʢ ʧʦʜʨʽʙʥʝʥʠʭ ʷʙʣʫʢ 3é5 ʤʤ. ʉʪʨʫʢʪʫʨʘ ʤ'ʷʢʦʪʽ ʷʙʣʫʢ ʪʘʢʘ, ʱʦ 

ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʘʥʥʶ, ʪʦʤʫ ʦʩʥʦʚʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʤʘʰʠʥ ʂɼʇ ï ʥʦʞʽ, 

ʟʤʦʥʪʦʚʘʥʽ ʫ ʚʽʩʽʤ ʨʷʜʽʚ ʥʘ ʟʦʚʥʽʰʥʽʡ ʯʘʩʪʠʥʽ ʙʘʨʘʙʘʥʘ ʟ ʣʝʟʘʤʠ ʟʘʚʜʦʚʞʢʠ ʚʽʜ 

0,5 ʜʦ 5 ʤʤ. ʋʟʜʦʚʞ ʙʘʨʘʙʘʥʘ ʚʩʪʘʥʦʚʣʝʥʦ ʯʦʪʠʨʠ ʧʨʠʪʠʩʢʥʽ ʢʦʣʦʜʢʠ. ɿʘʟʦʨ ʤʽʞ 

ʟʫʙʘʤʠïʥʦʞʘʤʠ ʪʘ ʢʦʣʦʜʢʘʤʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,5 ʜʦ 20 ʤʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ 

ʯʘʩ-ʪʠʥʦʢ ʧʨʦʜʫʢʮʽʾ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʙʨʫʩʦʯʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʤʙʽʥʦʚʘʥʽ ʦʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʪʠʧʫ çʈʠʪʤè, ʷʢʽ ʧʣʦʩʢʠʤʠ ʥʦʞʘʤʠ ʟʨʽʟʘʶʪʴ 

ʧʣʘʩʪʠʥʢʫ, ʘ ʜʠʩʢʦʚʠʤʠ ï ʨʽʞʫʪʴ ʥʘ ʙʨʫʩʦʯʢʠ. ʑʦʙ ʨʦʟʨʽʟʘʪʠ ʦʚʦʯʽ ʯʠ ʬʨʫʢʪʠ 

ʥʘ ʢʫʙʠʢʠ, ʙʨʫʩʦʯʢʠ ʘʙʦ ʥʘ ʣʦʢʰʠʥʫ, ʚʠ-ʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʘʣʴʥʠʡ ʙʣʦʢ ʟ 

ʤʝʭʘʥʽʟʤʘʤʠ ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʽʟʘʥʥʷ. ʂʘʧʫʩʪʫ, ʮʠʙʫʣʶ ʡ ʽʥʰʽ 

ʦʚʦʯʽ ʨʽʞʫʪʴ ʥʘ ʜʠʩʢʦʚʠʭ ʦʚʦʯʝʨʽʟʢʘʭ (ʰʠʥʢʫʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ), ʥʘ ʜʠʩʢʘʭ, ʷʢʽ 

ʦʙʝʨʪʘʶʪʴʩʷ, ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʧʦʚʠʜʥʽ ʥʦʞʽ. 

ʊʦʥʢʝ ʧʦʜʨʽʙʥʝʥʥʷ, ʘʙʦ ʛʦʤʦʛʝʥʽʟʘʮʽʷ, ʥʝʦʙʭʽʜʥʝ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʶʨʝ, 

ʩʦʢʽʚ ʟ ʤ'ʷʢʦʪʪʶ. ʊʦʤʫ ʧʽʩʣʷ ʛʨʫʙʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ ʧʦʜʨʽʙʥʶʚʘʯʘʭ ʤʘʩʘ 

ʥʘʜʭʦʜʠʪʴ ʥʘ ʛʦʤʦʛʝʥʽʟʘʪʦʨʠ ʯʠ ʜʝʟʽʥʪʝʛʨʘʪʦʨʠ (ʢʦʣʦʾʜʥʽ ʤʣʠʥʠ). ʇʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ʧʣʫʥʞʝʨʥʦʛʦ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʜʘʚʣʶʚʘʥʥʽ ʤʘʩʠ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʥʘʩʦʩʦʤ ʯʝʨʝʟ ʛʦʤʦʛʝʥʽʟʫʶʯʫ ʛʦʣʦʚʢʫ, ʧʽʜ ʪʠʩʢʦʤ. 

ɺ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʷʙʣʫʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʘ ʧʣʦʜʠ ʧʦʜʘʶʪʴ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦ ʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʨʦʟʤʽʱʝʥʦʛʦ ʨʦʪʦʨʘ, ʥʘ ʷʢʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʨʫʭʦʤʦ (ʯʠ ʥʝʨʫʭʦʤʦ) ʟʘʢʨʽʧʣʝʥʽ 

ʤʦʣʦʪʢʠ. ʈʦʪʦʨ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʩʽʪʯʘʩʪʦʤʫ ʮʠʣʽʥʜʨʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ ʨʦʟʤʽʨ 

ʦʪʚʦʨʽʚ ʫ ʩʠʪʽ ʟʤʽʥʶʶʪʴ ʚʽʜ 1 ʜʦ 12 ʤʤ [11]. 
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ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʷʛʽʜ ʚʽʜ ʛʨʝʙʝʥʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʮʝʥʪʨʦʚʫ ʜʨʦʙʘʨʢʫ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʤʦʣʦʪʘʨʦʢ. 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʜʨʦʙʘʨʦʢ ʻ ʚʝʣʠʢʘ ʘʝʨʘʮʽʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʣʦʜʦʷʛʽʜʥʦʾ ʯʠ ʦʚʦʯʝʚʦʾ ʤʘʩʠ ʟ ʜʫʞʝ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʜʠʩʧʝʨʩʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʟʽʥʪʝʛʨʘʪʦʨʠ, ʚ ʷʢʠʭ ʤʽʞ ʜʠʩʢʦʚʠʤ ʨʦʪʦʨʦʤ ʪʘ 

ʥʝʨʫʭʦʤʠʤ ʩʪʘʪʦʨʦʤ (ʢʦʨʧʫʩʦʤ) ʻ ʟʘʟʦʨ 0,05 ʤʤ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʦʧʫʩʢʘʻʪʴʩʷ 

ʤʘʩʘ. ʊʫʪ ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʭʨʦʚʠʡ ʧʦʪʽʢ ʽ ʯʘ-ʩʪʠʥʢʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, 

ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʩʠʣʘʤʠ ʨʦʟʨʠʚʘʶʪʴʩʷ ʥʘ ʜʨʽʙʥʽʰʽ. ʅʘ ʧʦʚʝʨʭʥʽ ʨʦʪʦʨʘ ʻ ʢʽʣʴʮʝʚʽ 

ʧʨʦʨʽʟʠ ï ʥʘ ʚʭʦʜʽ ʙʽʣʴʰʽ, ʥʘ ʚʠʭʦʜʽ ï ʤʝʥʰʽ. ʇʦʜʨʽʙʥʝʥʘ ʤʘʩʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʛʦʤʦʛʝʥʽʟʫʶʯʫ ʛʦʣʦʚʢʫ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʨʦʪʦʨʦʤ. ʊʫʪ ʜʽʶʪʴ ʟʨʘʟʫ ʪʨʠ 

ʩʠʣʠ: ʫʜʘʨʫ, ʪʝʨʪʷ ʪʘ ʢʦʣʠʚʘʥʥʷ ï ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʨʦʜʫʢʪʫ ʧʦ ʢʽʣʴʮʝʚʦʤʫ 

ʟʘʟʦʨʫ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʜʦʩʷʛʘʻ 18,6 ʄɻʮ, ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʙʘʨ'ʻʨʘ. 

ʇʨʦʪʠʨʘʥʥʷ ï ʦʜʝʨʞʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟ ʪʦʥʢʦʧʦʜʨʽʙʥʝʥʦʶ ʤ'ʷʢʦʪʪʶ. 

ʇʨʦʪʠʨʘʣʴʥʘ ʤʘʰʠʥʘ ʤʘʻ ʚʘʣ ʟ ʙʠʣʘʤʠ, ʷʢʠʡ, ʦʙʝʨʪʘʶʯʠʩʴ, ʧʨʠʪʠʩʢʘʻ ʧʨʦʜʫʢʪ 

ʜʦ ʩʽʪʯʘʩʪʦʛʦ ʙʘʨʘʙʘʥʘ. ɿʘʚʜʷʢʠ ʪʨʦʭʠ ʙʽʣʴʰʦʤʫ ʢʫʪʫ (ʥʘ 1,5é2Á) ʨʦʟʤʽʱʝʥʥʷ 

ʙʠʣ, ʥʽʞ ʚʘʣʫ, ʚʽʜʥʦʩʥʦ ʩʽʪʯʘʩʪʦʛʦ ʙʘʨʘʙʘʥʘ ʧʨʦʜʫʢʪ ʨʫʭʘʻʪʴʩʷ ʧʦ ʛʚʠʥʪʦʚʽʡ 

ʣʽʥʽʾ ʚʽʜ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʜʦ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʽʢʥʘ. ʈʝʛʫʣʶʚʘʥʥʷʤ ʢʫʪʘ 

ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʤʘʰʠʥʽ, ʘ ʟʤʽʥʦʶ 

ʩʽʪʯʘ-ʩʪʦʛʦ ʙʘʨʘʙʘʥʘ ʤʘʰʠʥʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʪʠʨʘʥʥʷ ʨʽʟʥʦʾ 

ʩʠʨʦʚʠʥʠ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʥʢʦʧʦʜʨʽʙʥʝʥʠʭ ʧʶʨʝ ʯʠ ʩʦʢʽʚ ʟ ʤ'ʷʢʦʪʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦï, ʜʚʦï ʡ ʪʨʠʩʪʫʧʝʥʝʚʽ ʤʘʰʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʟ ʜʽʘʤʝʪʨʦʤ 

ʦʪʚʦʨʽʚ ʙʘʨʘʙʘʥʘ 1,2, 0,8, 0,4 ʤʤ. 

ʉʦʢʠ ʟ ʤ'ʷʢʦʪʪʶ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʪʘʢʦʞ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʰʥʝʢʦʚʠʭ ʮʝʥʪʨʠʬʫʛʘʭ. ʋ ʚʝʨʪʠʢʘʣʴʥʽʡ ʢʦʥʽʯʥʽʡ ʬʽʣʴʪʨʫʶʯʽʡ ʮʝʥʪʨʠʬʫʟʽ 

ʅɺʐï350 ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʻ ʢʦʥʽʯʥʠʡ ʨʦʪʦʨ, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 

3000 ʭʚ
ï1
. ʉʠʪʦ ʨʦʟʤʽʱʝʥʝ ʚʩʝʨʝʜʠʥʽ ʨʦʪʦʨʘ ʡ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʦʪʦʨʘ ʟ 

ʯʘʩʪʦʪʦʶ 60 ʭʚ
ï1
. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʠʭʽʜ ʩʦʢʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʪʘ ʨʦʟʤʽʨʫ 

ʦʪʚʦʨʽʚ ʩʠʪʘ.  

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʩʦʢʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ ʧʫʣʴʧʫ ʧʝʨʝʜ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʥʘʛʨʽʚʘʶʪʴ ʜʦ 90é95 Áʉ. 
 

2.2.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ 

 

ʈʽʞʫʯʽ ʧʨʠʩʪʨʦʾ ʨʽʟʥʦʤʘʥʽʪʥʽ. ɰʭ ʢʦʥʢʨʝʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʝʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʜʫ ʽ ʬʦʨʤʠ 
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ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʽʜ ʧʨʠʥʮʠʧʫ ʜʽʾ ʩʘʤʦʛʦ ʧʨʠʩʪʨʦʶ. ʄʘʰʠʥʠ ʜʣʷ ʨʽʟʘʥʥʷ 

ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ [14]: 

ï ʢʦʥʩʪʨʫʢʮʽʷ ʽ ʬʦʨʤʘ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʨʠʩ. 2.2.2): ʧʣʘʩʪʠʥʯʘʩʪʽ 

ʥʦʞʽ, ʜʠʩʢʦʚʽ, ʨʦʪʦʨʥʽ, ʮʠʣʽʥʜʨʠʯʥʽ, ʢʦʥʫʩʥʽ, ʩʝʨʧʦʚʠʜʥʽ, ʩʪʨʫʥʥʽ, ʛʚʠʥʪʦʚʽ; 

ï ʬʦʨʤʘ ʨʽʞʫʯʦʾ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 2.2.3): ʛʣʘʜʢʘ, ʟʫʙʯʘʩʪʘ, ʭʚʠʣʝʧʦʜʽʙʥʘ; 

ʦʜʥʦʩʪʦʨʦʥʥʷ; ʜʚʦʩʪʦʨʦʥʥʷ; 

ï ʚʠʜ ʨʽʟʘʥʥʷ (ʨʠʩ. 2.2.4): ʪʠʩʢ, ʩʪʨʫʛʘʥʥʷ, ʩʪʠʩʥʫʪʝ ʨʽʟʘʥʥʷ, ʚʽʣʴʥʝ 

ʨʽʟʘʥʥʷ; 

ï ʨʫʭ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ: ʥʝʨʫʭʦʤʝ (ʩʪʘʮʽʦʥʘʨʥʝ, ʟʘʢʨʽʧʣʝʥʝ), 

ʧʦʩʪʫʧʘʣʴʥʠʡ, ʦʙʝʨʪʘʣʴʥʠʡ ʘʙʦ ʢʦʣʠʚʘʣʴʥʠʡ. 

ɼʣʷ ʨʽʟʘʥʥʷ ʢʨʠʭʢʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʭʘʨʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʠʩʢʦʚʽ ʥʦʞʽ: ʜʣʷ ʧʣʘʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ð ʜʠʩʢʦʚʽ ʥʦʞʽ ʟ ʩʫʮʽʣʴʥʠʤ ʛʣʘʜʢʠʤ 

ʣʝʟʦʤ ( ʜʠʚ. ʨʠʩ. 2.2.2, ʙ), ʪʝʥʜʽʪʥʠʭ ð ʥʦʞʽ ʟ ʨʽʞʫʯʦʶ ʢʨʦʤʢʦʶ, ʟʘʙʝʟʧʝʯʝʥʦʶ 

ʟʫʙʘʤʠ ʧʦ ʯʝʨʟʽ ʟʘʪʦʯʝʥʠʤʠ ʟ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʩʪʦʨʽʥ (ʜʠʚ. ʨʠʩ. 2.2.2, ʘ), 

ʧʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ð ʥʦʞʽ ʟ ʧʣʘʚʥʠʤʠ ʟʫʙʘʤʠ (ʜʠʚ. ʨʠʩ. 2.2.3, ʙ). ʑʦʙ 

ʫʤʦʚʠ ʨʽʟʘʥʥʷ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʠʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʙʠʨʘʪʠ ʨʘʜʽʫʩ ʜʠʩʢʘ ʥʦʞʘ 

ʚ 2,5ð3,0 ʨʘʟʠ ʙʽʣʴʰʝ ʪʦʚʱʠʥʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ. ɼʦʮʽʣʴʥʠʡ ʢʫʪ 

ʟʘʪʦʯʢʠ ʩʢʣʘʜʘʻ 8ï15Á. ɼʘʥʽ ʥʦʞʽ ʟʨʫʯʥʽ ʪʠʤ, ʱʦ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʦʬʦʨʤʣʝʥʥʽ ʚʪʷʛʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ʚ ʟʦʥʫ 

ʨ̔ ʟʘʥʥʷ [15]. 

  

ʘ ï ʟʫʙʯʘʩʪʠʡ ʜʠʩʢʦʚʠʡ; 6 ï ʛʣʘʜʢʠʡ ʜʠʩʢʦʚʠʡ; ʚ ï ʝ ï ʩʝʨʧʦʚʠʜʥʽ;                           

ʞ, ʟ ï ʛʣʘʜʢʠʡ ʧʣʘʩʪʠʥʯʘʩʪʠʡ; ʽ ï ʟʫʙʯʘʩʪʠʡ ʧʣʘʩʪʠʥʯʘʩʪʠʡ. 

ʈʠʩ. 2.2.2 ï ʌʦʨʤʠ ʥʦʞʽʚ. 

 

ʉʝʨʧʦʚʠʜʥʽ ʥʦʞʽ (ʜʠʚ. ʨʠʩ. 2.2.2, ʚ, ʛ, ʝ) ʤʘʶʪʴ ʣʝʟʦ, ʬʦʨʤʘ ʷʢʦʛʦ 

ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʴʥʠʮʽ ʘʨʭʽʤʝʜʦʚʦʾ ʘʙʦ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʩʧʽʨʘʣʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʢʫʪ ʟʫʩʪʨʽʯʽ ʣʝʟʘ ʟ ʤʘʪʝʨʽʘʣʦʤ ʟʤʽʥʥʠʡ, ʫ ʜʨʫʛʦʤʫ ð ʥʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ 

ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʤʽʥʣʠʚʘ, ʘ ʩʪʘʚʣʝʥʥʷ ʜʦʪʠʯʥʽʡ ʩʢʣʘʜʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ 

ʜʦ ʥʦʨʤʘʣʴʥʦʾ ï ʧʦʩʪʽʡʥʝ. ʊʘʢʠʡ ʪʠʧ ʥʦʞʽʚ ʟ ʛʣʘʜʢʠʤ ʘʙʦ ʟʫʙʯʘʩʪʠʤ ʣʝʟʦʤ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʡ ʘʙʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʽʟʘʥʥʷ ʜʞʛʫʪʦʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʣʷ ʤʽʣʢʦʛʦ ʜʨʦʙʣʝʥʥʷ ʧʨʠ 
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ʧʝʨʝʨʦʙʮʽ ʨʠʙʠ, ʤ'ʷʩʘ, ʦʚʦʯʽʚ. ʃʝʟʦ ʥʦʞʘ ʤʦʞʝ ʙʫʪʠ ʟ ʦʜʥʦʙʽʯʥʦʶ ʘʙʦ 

ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʟʘʪʦʯʢʦʶ; ʢʫʪ ʟʘʪʦʯʫʚʘʥʥʷ 8ï12Á; ʪʦʚʱʠʥʘ ʥʦʞʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ 2ï5 ʤʤ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʩʝʨʧʦʚʠʜʥʽ ʥʦʞʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʧʨʷʤʦʣʽʥʽʡʥʫ ʬʦʨʤʫ ʣʝʟʘ ( ʜʠʚ. ʨʠʩ. 2.2.2, ʜ). 

 

ʘ ï ʛʦʩʪʨʝ ʟʫʙʯʘʩʪʝ; ʙ, ʚ ï ʜʫʛʦʧʦʜʽʙʥʝ ʟʫʙʯʘʩʪʝ; ʛ ï ʛʣʘʜʢʝ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ 

ʟʘʪʦʯʫʚʘʥʥʷ; ʜ ï ʛʣʘʜʢʝ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʟʘʪʦʯʫʚʘʥʥʷ 

ʈʠʩ. 2.2.3 ï ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʣʝʟ. 

 

 

 

ʘ ï ʪʠʩʢʦʤ ʧʨʦʪʠ ʤʽʮʥʦʾ ʦʩʥʦʚʠ; ʙ ï ʪʠʩʢʦʤ ʧʨʦʪʠ ʢʦʥʪʨʥʦʞʽʚ; ʚ ï ʚʽʣʴʥʝ 

ʈʠʩ. 2.2.4 ï ɺʠʜʠ ʨʽʟʘʥʥʷ. 

 

ʇʣʘʩʪʠʥʯʘʩʪʽ (ʜʠʚ. ʨʠʩ. 2.2.2, ʞðʽ) ʪʘ ʩʪʨʽʯʢʦʚʽ ʥʦʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʨʽʟʘʥʥʷ ʨʽʟʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʽ ʢʨʠʭʢʠʭ ʧʨʦʜʫʢʪʽʚ (ʜʣʷ ʦʩʪʘʥʥʽʭ ʥʘ ʣʝʟʽ ʥʘʨʽʟʘʶʪʴ 

ʟʫʙʯʠʢʠ). ʅʦʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʣʝʟʦʤ. 

ʊʦʚʱʠʥʘ ʥʦʞʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʢʦʤʦʛʘ ʤʝʥʰʝ, ʽʥʘʢʰʝ ʡʦʛʦ ʦʧʽʨ ʧʨʠ ʨʽʟʘʥʥʽ 

ʩʠʣʴʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʬʽʢʩʘʮʽʾ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʨʦʟʨʽʟʘʻʪʴʩʷ. ʅʘ ʩʠʣʫ ʨʽʟʘʥʥʷ ʚʧʣʠʚʘʻ ʢʫʪ ʟʘʪʦʯʫʚʘʥʥʷ ʥʦʞʘ. ʆʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʢʫʪʘ ʟʘʪʦʯʫʚʘʥʥʷ ʥʦʞʘ 12é20Á. ʅʘʡʢʨʘʱʘ ʪʦʚʱʠʥʘ ʩʪʨʽʯʢʦʚʠʭ 

ʥʦʞʽʚ ʧʨʠʙʣʠʟʥʦ 1 ʤʤ. ʇʨʠʚʦʜʘʤʠ ʪʘʢʠʭ ʥʦʞʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦ ï ʘʙʦ 

ʜʚʦʧʣʝʯʠʡ ʚʘʞʽʣʴ, ʝʢʩʮʝʥʪʨʠʢ, ʢʨʠʚʦʰʠʧʥʦïh ʘʪʫʥʥʠʡ ʘʙʦ ʢʫʣʽʩʥʠʡ ʤʝʭʘʥʽʟʤ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʥʦʞʽ ʟʜʽʡʩʥʶʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʫʭ. 

ʈʽʟʥʦʚʠʜ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʥʦʞʽʚ ï ʧʨʠʟʤʘʪʠʯʥʽ ʥʦʞʽ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ 

ʤ'ʷʩʦʨʫʙʢʘʭ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʥʠʭ ʽ ʨʠʙʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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ɼʣʷ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚ'ʷʟʢʦïʧʣʘʩʪʠʯʥʦʾ ʛʦʤʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 

(ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ, ʚʘʨʝʥʽ ʷʡʮʷ, ʤʘʨʛʘʨʠʥ, ʩʠʨ) ʚ ʷʢʦʩʪʽ ʨʽʞʫʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʪʷʛʥʫʪʽ ʩʪʨʫʥʠ, ʟʘ ʷʢʽʩʪʶ ʨʽʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʽ ʥʦʞʘʤ ʟ ʪʫʧʠʤʠ 

ʣʝʟʘʤʠ. ɼʽʘʤʝʪʨ ʨʽʞʫʯʦʛʦ ʜʨʦʪʫ ï ʚʽʜ 0,2 ʜʦ 2 ʤʤ. 

ʇʨʠ ʨʽʟʘʥʥʽ ʨʫʙʘʥʥʷʤ ʥʽʞ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ 

ʥʘʧʨʷʤʽ ʜʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 2.2.5, ʘ). ɺʽʜʧʦʚʽʜʥʦ, ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ (vp) 

ʜʦʨʽʚʥʶʻ ʾʾ ʩʢʣʘʜʦʚʽʡ, ʩʧʨʷʤʦʚʘʥʽʡ ʥʦʨʤʘʣʴʥʦ ʜʦ ʣʝʟʘ ʥʦʞʘ  (vʥ).  

ʇʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʢʦʚʟʘʥʥʷʤ ʥʽʞ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʪʘ 

ʧʘʨʘʣʝʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʜʦ ʢʨʘʡʢʠ ʨʦʟʨʽʟʫ (ʨʠʩ. 2.2.5, ʙ). ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ vp 

ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ: ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ 

(ʥʦʨʤʘʣʴʥʫ ʩʢʣʘʜʦʚʫ vʥ)  ʽ ʚʟʜʦʚʞ ʥʝʾ (ʪʘʥʛʝʥʮʽʘʣʴʥʫ ʩʢʣʘʜʦʚʫ, vŰ). ʗʢʱʦ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ ʨʽʞʫʯʦʾ ʢʨʘʡʢʠ, ʪʦ 
p

v  v
t

=  ʽ ʧʨʦʮʝʩ 

ʨʽʟʘʥʥʷ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ (ʨʠʩ. 2.2.5, ʚ).  

 ʂʫʪ ʤʽʞ ʨʝʟʫʣʴʪʫʶʯʠʤ ʚʝʢʪʦʨʦʤ ʰʚʠʜʢʦʩʪʽ vʨ ʪʘ ʥʦʨʤʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ 

vʥ ʥʘʟʠʚʘʶʪʴ ʢʫʪʦʤ ʢʦʚʟʘʥʥʷ b ʣʝʟʘ ʧʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ. 

 ɺʝʣʠʯʠʥʫ 
ʥ

/ tg   k
t b
n n b= = ʥʘʟʠʚʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʚʟʘʥʥʷ ʣʝʟʘ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ vʥ ʢʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ 

ʟʨʦʩʪʘʻ ʽ ʧʨʠ 
ʥ b

v  0,k= =¤. ʇʨʠ ʮʴʦʤʫ ʣʝʟʦ ʥʦʞʘ ʢʦʚʟʘʻ ʧʦ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ vt ʢʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʧʨʠ 
t b

v 0,k 0= =,  ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʨʫʙʘʥʥʷʤ. 

 

  

 

 

                     b 

                                                                           

                                                                                ɓ 

                         ʘ                                     ʙ                                               ʚ 

ʘ ï ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʜʦ ʣʝʟʘ; ʙ ï ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʣʝʟʘ; ʚ ï ʫʟʜʦʚʞ ʢʨʘʡʢʠ ʣʝʟʘ. 

ʈʠʩ. 2.2.5 ï ʉʭʝʤʘ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʦʞʘ ʽ ʧʨʦʜʫʢʪʫ. 

 

ʇʨʠ ʨʽʟʘʥʥʽ ʨʫʙʘʥʥʷʤ ʣʝʟʦ ʥʦʞʘ ʜʝʬʦʨʤʫʻ ʧʨʦʜʫʢʪ ʽ ʫʱʽʣʴʥʶʻ ʡʦʛʦ 

ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʥʘ ʦʙʤʝʞʝʥʽʡ ʧʣʦʱʽ. ʗʢ ʪʽʣʴʢʠ ʢʦʥʪʘʢʪʥʘ ʥʘʧʨʫʛʘ 

ʩʪʠʩʢʫʚʘʥʥʷ ʜʦʩʷʛʘʻ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʧʨʦʜʫʢʪ ʨʫʡʥʫʻʪʴʩʷ ʧʽʜ ʛʦʩʪʨʦʶ 

ʢʨʘʡʢʦʶ ʣʝʟʘ ʥʦʞʘ. ʆʩʢʽʣʴʢʠ ʨʫʡʥʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ 

vt 

v  ͤ

vt 

v  ͪv  ͤ

vt 
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ʜʝʬʦʨʤʘʮʽʷʤʠ, ʪʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʠʭ ʚʪʨʘʪ ʧʨʦʜʫʢʪʦʤ ʢʣʽʪʠʥʥʦʛʦ ʩʦʢʫ. 

ʇʦʚʝʨʭʥʷ ʟʨʽʟʫ ʧʨʠ ʪʘʢʦʤʫ ʧʨʦʮʝʩʽ ʨʚʘʥʘ, ʱʦ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʫʥʫʪʠʤ 

ʚʠʤʦʛʘʤ [15]. 

ʈʽʟʘʥʥʷ ʨʫʙʘʥʥʷʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʪʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ 

ʷʢʠʭ ʢʦʥʪʘʢʪʥʽ ʥʘʧʨʫʛʠ, ʱʦ ʨʫʡʥʫʶʪʴ, ʥʝʚʝʣʠʢʽ ʽ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ 

ʟʥʘʯʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ʇʦʚʝʨʭʥʷ ʟʨʽʟʫ ʚʠʭʦʜʠʪʴ ʨʽʚʥʦʶ ʽ ʧʨʦʜʫʢʪ ʥʝ 

ʜʝʬʦʨʤʫʻʪʴʩʷ. ɼʦ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʣʝʞʘʪʴ ʩʠʨʠ, ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ ʥʘ ʽʥ. 

ʇʨʠ ʨʽʟʘʥʥʽ ʢʦʚʟʘʥʥʷʤ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʫʭʫ ʥʦʞʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʽʞʫʯʽʡ 

ʢʨʘʡʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʥʠʢʥʝʥʥʷ ʡʦʛʦ ʚ ʪʦʚʱʫ ʧʨʦʜʫʢʪʫ, ʘ ʧʨʠ ʨʫʩʽ ʥʦʞʘ 

ʫʟʜʦʚʞ ʢʨʘʡʢʠ ï ʧʝʨʝʧʠʣʶʚʘʥʥʷ ʜʨʽʙʥʠʤʠ ʤʽʢʨʦʟʫʙʯʠʢʘʤʠ ʣʝʟʘ ʚʦʣʦʢʦʥ ʽ 

ʩʪʽʥʦʢ ʢʣʽʪʠʥ ʧʨʦʜʫʢʪʫ. ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ ʢʦʥʪʘʢʪʥʠʭ ʥʘʧʨʫʛ, ʘ ʦʪʞʝ, 

ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʙʫʜʫʪʴ ʤʝʥʰʠʤ, ʥʽʞ ʧʨʠ ʨʽʟʘʥʥʽ ʨʫʙʘʥʥʷʤ. ʇʦʚʝʨʭʥʽ ʟʨʽʟʫ 

ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰ ʛʣʘʜʢʽ ʽ ʨʽʚʥʽ, ʙʝʟ ʚʠʜʠʤʠʭ ʩʣʽʜʽʚ ʜʝʬʦʨʤʘʮʽʾ ʰʤʘʪʦʯʢʽʚ, ʱʦ 

ʚʽʜʨʽʟʘʶʪʴʩʷ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʨʽʟʘʥʥʽ ʧʨʦʜʫʢʪ ʟʥʘʯʥʦ ʤʝʥʰʝ ʜʝʬʦʨʤʫʻʪʴʩʷ, 

ʪʦ ʪʘʢʠʡ ʩʧʦʩʽʙ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ. 

 ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʚʟʘʥʥʷ, ʢʦʣʠ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʜʝʬʦʨʤʘʮʽʶ 

ʧʨʦʜʫʢʪʫ, ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʟʥʠʞʫʶʪʴʩʷ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ (ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʙ¡̒ʤʥʽ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ), ʧʦʣʽʧʰʫʻʪʴʩʷ 

ʯʠʩʪʦʪʘ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ [14].  

  

 

 

ʘ ï ʪʨʠʛʨʘʥʥʠʡ ʢʣʠʥ ʟ ʦʜʥʽʻʾ ʨʦʙʦʯʦʾ ʧʣʦʱʠʥʦʶ ɸ; ʙ ï ʪʨʠʛʨʘʥʥʠʡ ʢʣʠʥ ʟ ʜʚʦʤʘ 

ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ; ʚ ï ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʜʚʫʭʛʨʘʥʥʠʡ ʢʣʠʥ; ʛ ï ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʜʚʦʛʨʘʥʥʠʡ ʢʣʠʥ 

ʈʠʩ 2.2.6 ï  ʌʦʨʤʘ ʨʽʟʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʦʞʽʚ. 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥk 1 50
b
= » , ʱʦ ʛʘʨʘʥʪʫʻ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ 

ʨʽʟʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʞʽ ʟ ʧʝʨʝʤʽʥʥʦʶ ʢʨʠʚʠʟʥʦʶ ʣʝʟʘ ï 
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ʜʠʩʢʦʚʽ (ʤʘʰʠʥʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʛʘʩʪʨʦʥʦʤʽʯʥʠʭ ʪʦʚʘʨʽʚ) ʽ ʢʨʠʚʦʣʽʥʽʡʥʽ 

(ʭʣʽʙʦʨʽʟʢʠ, ʜʠʩʢʦʚʽ ʦʚʦʯʝʨʽʟʢʠ). ɿʥʘʯʥʦ ʨʽʜʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʽ 

ʥʦʞʽ (ʧʫʘʥʩʦʥʥʽ ʦʚʦʯʝʨʽʟʢʠ). 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʦʞʽʚ ʚ ʪʨʠʤʘʯʽ ʤʘʰʠʥʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʢʫʪʠ            

(ʨʠʩ. 2.2.6): Ŭ ï ʢʫʪ ʟʘʪʦʯʫʚʘʥʥʷ ʣʝʟʘ; ɓ ï ʟʘʜʥʽʡ ʢʫʪ; ɔ ï ʧʝʨʝʜʥʽʡ ʢʫʪ; ŭ ï ʢʫʪ 

ʫʩʪʘʥʦʚʢʠ ʥʦʞʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʨʽʟʘʥʥʷ ʙʫʨʷʢʘ 1 ʥʝʨʫʭʦʤʠʤ ʥʦʞʝʤ 2 ʟ ʢʫʪʦʤ 

ʟʘʪʦʯʫʚʘʥʥʷ Ŭ, ʧʝʨʝʜʥʽʤ ʢʫʪʦʤ ɔ ʽ ʟʘʜʥʽʤ ʢʫʪʦʤ ɓ [3] (ʨʠʩ. 2.2.7).  

 

 

1 ï ʧʨʦʜʫʢʪ (ʙʫʨʷʢ); 2 ï ʥʽʞ. 

ʈʠʩ. 2.2.7 ï  ʉʭʝʤʘ ʨʽʟʘʥʥʷ ʧʣʦʜʽʚ. 

 

ɹʫʨʷʢ ʧʦʜʘʻʪʴʩʷ ʜʦ ʥʦʞʘ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʩʪʚʦʨʶʚʘʥʦʾ 

ʦʙʝʨʪʦʚʠʤʠ ʣʦʧʘʪʷʤʠ. ʇʨʠ ʚʭʦʜʽ ʥʦʞʘ ʚ ʙʫʨʷʢ ʢʣʽʪʠʥʠ ʦʩʪʘʥʥʴʦʾ 

ʜʝʬʦʨʤʫʶʪʴʩʷ, ʚʽʜʨʽʟʫʚʘʥʠʡ ʧʣʘʩʪ ʚʽʜʭʠʣʷʻʪʴʩʷ, ʽ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʪʘʢ 

ʟʚʘʥʽ ʚʠʧʝʨʝʜʞʘʣʴʥʽ ʪʨʽʱʠʥʠ ʟ ʢʨʦʢʦʤ l ʽ ʟ ʛʣʠʙʠʥʦʶ Ŭ. ʏʠʤ ʛʦʩʪʨʽʰʝ ʥʽʞ, ʪʠʤ 

ʢʨʘʱʘ ʧʦʚʝʨʭʥʷ ʟʨʽʟʫ. 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ Ŭ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʠ   60a= ¯

ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 75é80 % ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʘʪʠ. ʆʜʥʘʢ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ ʟʘʪʦʯʫʚʘʥʥʷ Ŭ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ ʽ ʧʨʠ 

75a=  ̄ ʩʢʣʘʜʘʻ ʚʞʝ 115é125 %, ʘ ʧʨʠ   90 a= ʩ̄ʪʘʻ ʨʽʚʥʠʤ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. 

ʇʨʠ ʨʽʟʘʥʥʽ ʧʣʦʜʽʚ ʥʘ ʩʪʨʫʞʢʫ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʽʟʘʥʥʽ ʙʫʨʷʢʘ ʥʘ ʮʫʢʨʦʚʠʭ 

ʟʘʚʦʜʘʭ) ʢʽʣʴʢʽʩʪʴ ʦʩʪʘʥʥʴʦʾ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʥʦʞʘ: ʢʫʪʘ 
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ʟʘʪʦʯʫʚʘʥʥʷ ʥʦʞʘ, ʨʘʜʽʫʩʘ ʟʘʢʨʫʛʣʝʥʥʷ (ʟʘʛʦʩʪʨʝʥʥʷ) ʣʝʟʘ ʥʦʞʘ, ʚʠʩʦʪʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʞʘ ʥʘʜ ʨʽʟʘʣʴʥʦʁ  ʧʣʦʱʠʥʦʶ. 

 

2.2.3. ʉʧʦʩʦʙʠ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʽʚ 

 

ʈʽʟʘʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʥʦʞʝʤ. ʇʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʽʟʘʥʥʷ ʤ'ʷʩʘ ʽ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ, ʨʠʙʠ, ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ, ʭʣʽʙʘ, 

ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʄʘʰʠʥʠ ʪʘ ʧʨʠʩʪʨʦʾ ʟ ʪʘʢʠʤʠ ʥʦʞʘʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʽʻʾ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʥʠʞʯʝ ʩʭʝʤ ( 

ʨʠʩ. 2.2.8). 

ʇʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ ʚ ʧʨʠʩʪʨʦʷʭ ʛʽʣʴʡʦʪʠʥʥʦʛʦ ʪʠʧʫ ( ʨʠʩ. 2.2.8, ʘ) ʤʘʶʪʴ 

ʨʦʙʦʯʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʽʣʴʢʠ ʚ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ 

ʥʦʞʘ ʟʽ ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ ɜʨ. ʅʦʞʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʫʪʦʤ ʟʘʪʦʯʫʚʘʥʥʷ ʥʦʞʘ 

Ŭ ʽ ʪʦʚʱʠʥʦʶ ɓ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʽʟʘʥʥʷ ʦʚʦʯʽʚ, ʤʠʣʘ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʤ'ʷʩʘ, ʨʠʙʠ. ɻʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʨʽʟʘʥʥʽ ʥʦʞʘʤʠ 

ʛʽʣʴʡʦʪʠʥʥʦʛʦ ʪʠʧʫ ʟ ʚʽʙʨʘʮʽʻʶ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʴ ʨʽʟʘʥʥʷ ʽ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʨʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ʜʦ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ( ʨʠʩ. 

2.2.8, ʙ). ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ: ɜʧ ï 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʽʟʘʣʴʥʽʡ ʢʨʦʤʮʽ; ɜt ʧʘʨʘʣʝʣʴʥʦ ʾʡ (ʰʚʠʜʢʽʩʪʴ ʢʦʚʟʘʥʥʷ). ʊʘʢʽ 

ʥʦʞʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʽʟʘʥʥʷ ʭʣʽʙʘ, ʩʪʝʙʣʠʥ ʨʦʩʣʠʥ, ʤ'ʷʩʘ ʽ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ, 

ʨʠʙʠ. 

ʅʘ ʷʢʽʩʪʴ ʟʨʽʟʫ ʽ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʚʧʣʠʚʘʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ ï 

ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʚʟʘʥʥʷ ʜʦ ʥʦʨʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ, 
ʩʢ P ʥ
ʂ = /u u. 

ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʨʫʢʪʫʨʥʦïʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ [3].  

ʈʽʟʘʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʥʦʞʦʤ, ʱʦ ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʟ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ ɤ, ( ʨʠʩ. 2.2.8, ʚ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʦʚʟʥʦʛʦ ʨʽʟʘʥʥʷ. ʊʘʢʠʤ ʥʦʞʝʤ 

ʨʽʞʫʪʴ ʤ'ʷʩʦ, ʨʠʙʫ ʽ ʭʣʽʙ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʥʪʨʫ ʦʙʝʨʪʘʥʥʷ ʥʦʞʘ ʽ ʨʦʟʨʽʟʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʨʽʟʫ ʽ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʥʦʞʘ ʥʘʜʘʶʪʴ ʬʘʩʦʥʥʫ ʬʦʨʤʫ, ʥʘʧʨʠʢʣʘʜ ʩʧʽʨʘʣʴ ( ʨʠʩ. 2.2.8, 

ʜ). ʋ ʜʝʷʢʠʭ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʨʽʟʘʥʥʷ ʤ'ʷʩʘ, ʨʠʙʠ, ʩʫʭʘʨʥʠʭ ʧʣʠʪ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ 

ʥʦʞʘ ʟʫʙʯʘʩʪʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʦʣʽʧʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʟʨʽʟʫ, ʽ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʽʜʭʦʜʠ.  
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ʘ ï ʛʽʣʴʡʦʪʠʥʥʦʛʦ ʪʠʧʫ; ʙ ï ʟ ʢʦʚʟʘʥʥʷʤ; ʚ ï ʟ ʦʙʝʨʪʦʚʠʤ ʨʫʭʦʤ; ʛ ï ʽʟ 

ʟʫʩʪʨʽʯʥʠʤ ʨʫʭʦʤ ʥʦʞʽʚ; ʜ ï ʟ ʦʙʝʨʪʦʚʠʤ ʨʫʭʦʤ ʽ ʬʘʩʦʥʥʦʶ ʨʽʟʘʣʴʥʦʶ 

ʢʨʦʤʢʦʶ; ʝ ï ʨʦʪʦʨʥʦʛʦ ʪʠʧʫ; ʞ ï ʟʽ ʩʪʨʽʯʢʦʚʠʤʠ ʥʦʞʘʤʠ 

ʈʠʩ. 2.2.8 ï ʈʽʟʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʥʦʞʘʤʠ. 

 

ɼʣʷ ʨʦʟʨʽʟʘʥʥʷ ʜʞʛʫʪʽʚ ʮʫʢʝʨʢʦʚʠʭ ʤʘʩ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʚʠʧʨʝʩʦʚʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʨʦʪʦʨʥʦʛʦ ʪʠʧʫ ( ʨʠʩ. 2.2.8, ʝ) 

ʟ ʥʦʞʘʤʠ ʟ ʝʣʘʩʪʠʯʥʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʘʻ ʘʥʪʠʘʜʛʝʟʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɺʦʥʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʽʟʘʥʥʷ ʣʝʛʢʦ ʜʝʬʦʨʤʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʢʦʣʠ ʥʝ ʧʨʝʜ'ʷʚʣʷʶʪʴ ʩʫʚʦʨʠʭ ʚʠʤʦʛ ʜʦ ʬʦʨʤʠ ʟʨʽʟʫ. 

ʎʫʢʨʦʚʠʡ ʙʫʨʷʢ, ʦʚʦʯʽ ʨʽʞʫʪʴ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ, ʧʣʦʩʢʠʤʠ ʘʙʦ ʨʘʤʥʠʤʠ 

ʥʦʞʘʤʠ. ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʥʽʞ, 

ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚ ʧʣʦʱʠʥʽ ʨʝʰʽʪʢʠ ʟ ʦʪʚʦʨʘʤʠ. ʈʦʟʨʦʙʣʝʥʽ 

ʪʘʢʦʞ ʧʨʠʩʪʨʦʾ ʜʣʷ ʨʽʟʘʥʥʷ ʨʠʙʠ ʽʟ ʟʫʩʪʨʽʯʥʠʤ ʨʫʭʦʤ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʥʦʞʽʚ ( 

ʨʠʩ. 2.2.8, ʛ): ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʦʱʠʥʘʭ ʟ 

ʟʘʟʦʨʦʤ 2é4 ʤʤ ʚ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʨʽʟʘʣʴʥʽ ʧʣʦʱʠʥʽ ʥʦʞʽʚ ʧʝʨʝʢʨʠʚʘʶʪʴ 

ʦʜʠʥ ʦʜʥʦʛʦ ʥʘ 8é15 ʤʤ. 

ɼʣʷ ʚʠʨʽʟʘʥʥʷ (ʚʠʨʫʙʫʚʘʥʥʷ) ʟʘʛʦʪʽʚʢʠ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ ʟ ʧʣʘʩʪʘ 

ʧʨʠʟʥʘʯʝʥʽ ʧʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ ʨʦʪʘʮʽʡʥʦʛʦ ʪʠʧʫ ʽʟ ʟʫʩʪʨʽʯʥʠʤ ʟʙʣʠʞʝʥʥʷʤ 

ʨʽʟʘʣʴʥʠʭ ʦʨʛʘʥʽʚ. ɺʠʨʽʟʘʥʘ ʟʘʛʦʪʽʚʢʘ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦ. ɺʽʜʦʤʽ 

ʧʨʠʩʪʨʦʾ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʮʫʢʝʨʢʦʚʠʭ ʧʣʘʩʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʯʽ ʾʭ ʯʝʨʝʟ 
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ʥʝʨʫʭʦʤʫ ʨʘʤʫ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʥʦʞʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʦʩʝʨʝʜʢʠ, ʨʽʚʥʽ ʨʦʟʤʽʨʘʤ 

ʚʠʨʽʟʫʚʘʥʠʭ ʢʦʨʧʫʩʽʚ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʘʨʘʤʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ, ʷʢʽ ʧʨʠ 

ʟʙʣʠʞʝʥʥʽ ʨʦʟʨʽʟʘʶʪʴ ʢʘʨʘʤʝʣʴʥʠʡ ʜʞʛʫʪ ʥʘ ʦʢʨʝʤʽ ʢʦʨʧʫʩʠ. ɼʣʷ ʮʠʭ ʮʽʣʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʪʘʮʽʡʥʽ ʽ ʣʘʥʮʶʛʦʚʽ ʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ. ʇʘʩʪʠʣʫ ʨʦʟʨʽʟʘʶʪʴ 

ʧʨʠʩʪʨʦʷʤʠ, ʚ ʷʢʠʭ ʧʣʘʩʪʠʥʯʘʩʪʽ ʥʦʞʽ ʧʨʦʥʠʢʘʶʪʴ ʚ ʧʣʘʩʪ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʙʣʠʞʝʥʥʷ ʣʘʥʮʶʛʘ ʟ ʥʦʞʘʤʠ ʽ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ʋ ʭʣʽʙʦʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʧʨʠʥʮʠʧ ʨʽʟʘʥʥʷ ʟ 

ʢʦʚʟʘʥʥʷʤ ʩʪʨʽʯʢʦʚʠʤʠ ʥʦʞʘʤʠ ʟ ʬʘʩʦʥʥʦʶ ʨʽʟʘʣʴʥʦʶ ʢʨʦʤʢʦʶ ( ʨʠʩ. 2.2.8, ʞ). 

ʄʘʪʝʨʽʘʣʠ ʧʦʜʘʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʝʨʦʤ, ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʬʽʢʩʫʻʪʴʩʷ 

ʧʨʠʪʠʩʢʘʯʝʤ. ʐʚʠʜʢʦʩʪʽ ʧʨʦʜʫʢʪʫ (ʥʦʨʤʘʣʴʥʘ) ʽ ʥʦʞʘ (ʢʦʚʟʘʥʥʷ) ʨʝʛʫʣʶʶʪʴʩʷ 

[2].  

ʅʘʙʫʚʘʻ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʝʩʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ï ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʙʨʫʚʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʜʽʣʫ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʯʘʩʪʠʥʠ, ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʽ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ ʟ ʥʘʡʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʽʜʭʦʜʽʚ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʟʥʠʟʠʪʠ ʧʠʪʦʤʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʽ ʩʧʨʦʩʪʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʤʘʰʠʥʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʧʨʠʚʦʜʽ ʨʽʟʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʽʙʨʘʪʦʨʘ ʘʙʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʜʚʠʛʫʥʘ ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ. 

ʈʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤ ʥʦʞʝʤ. ʋ ʭʘʨʯʦʚʽʡ, ʤ'ʷʩʥʽʡ ʪʘ ʨʠʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʪʦʨʛʽʚʣʽ ʪʘ ʩʬʝʨʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʜʠʩʢʦʚʠʤʠ 

ʥʦʞʘʤʠ ʟʥʘʡʰʣʠ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʠʩʢʦʚʽ ʥʦʞʽ ʟʜʽʡʩʥʶʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʧʦʧʫʪʥʠʤ ʘʙʦ ʟʫʩʪʨʽʯʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ 

ʮʴʦʛʦ ʤʦʞʣʠʚʽ ʜʚʘ ʚʠʧʘʜʢʠ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʦʩʽ ʥʦʞʘ ʽ ʨʦʟʨʽʟʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ: ʚʽʩʴ ʥʦʞʘ ʥʝ ʨʫʭʣʠʚʘ ï ʤʘʪʝʨʽʘʣ ʧʝʨʝʤʽʱʫʻʪʴʩʷ; ʤʘʪʝʨʽʘʣ ʥʝ 

ʨʫʭʣʠʚʠʡ ï ʚʽʩʴ ʥʦʞʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ. ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʦʣʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. 

ɼʠʩʢʦʚʠʡ ʨʽʟʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʦʜʠʥ ʥʽʞ ʘʙʦ ʢʦʤʧʣʝʢʪ ʥʦʞʽʚ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʘʭ. ʇʨʠ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣ 

ʚʪʷʛʫʻʪʴʩʷ ʥʘ ʣʝʟʘ ʥʦʞʽʚ ʩʠʣʘʤʠ ʟʯʝʧʣʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ, ʘʙʦ ʩʠʣʘʤʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ ʘʙʦ ʬʦʨʤʦʶ ʨʽʞʫʯʦʾ 

ʢʨʦʤʢʠ ʥʦʞʽʚ. 

ɼʠʩʢʦʚʘ ʤʘʰʠʥʘ ʟ ʧʨʠʤʫʩʦʚʦʶ ʧʦʜʘʯʝʶ ʤʘʪʝʨʽʘʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ (ʚ 

ʤ'ʷʩʦʨʽʟʢʘʭ) ʘʙʦ ʧʦʭʠʣʠʤ (ʚ ʨʠʙʦʨʽʟʢʘʭ) ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 2.2.9, 

ʘ. ʂʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʣʝʟʘ ʥʦʞʘ ,0u  ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʨʦʟʨʽʟʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
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nu. ɺʽʜʥʦʰʝʥʥʷ ʢʦʣʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʧʨʠʡʤʘʻʪʴʩʷ ʦʪ 20 ʜʦ 

30. 

ɺ ʤʘʰʠʥʘʭ ʪʘʢʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʜʠʩʢʦʚʠʭ 

ʥʦʞʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʥʦʤʫ, ʜʚʦʭ ʘʙʦ ʢʽʣʴʢʦʭ ʚʘʣʘʭ. ʄʘʰʠʥʠ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʨʽʟʘʥʥʽ ʬʽʢʩʦʚʘʥʠʭ ʪʚʝʨʜʠʭ ʪʽʣ, ʧʣʘʩʪʽʚ 

ʚ'ʷʟʢʦïʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʢʨʝʪʥʠʭ ʧʣʘʩʪʽʚ ʧʽʩʣʷ ʧʨʦʢʘʪʫ), ʘ 

ʪʘʢʦʞ ʜʨʽʙʥʦʢʫʩʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ʨʠʙʠ) [3].  

ɹʘʛʘʪʦʥʦʞʦʚʘ ʤʘʰʠʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ( ʨʠʩ. 2.2.9 ,ʙ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʣʘ 1 ʟ ʥʘʙʦʨʦʤ ʜʠʩʢʦʚʠʭ ʥʦʞʽʚ 2, ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʧʝʚʥʠʤ 

ʢʨʦʢʦʤ, ʽ ʚʘʣʘ 3, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʘʨʘʙʘʥ 4. ʅʦʞʽ ʚʭʦʜʷʪʴ ʚ ʢʽʣʴʮʝʚʽ 

ʢʘʥʘʚʢʠ ʙʘʨʘʙʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʂʦʣʦʚʘ 

ʰʚʠʜʢʽʩʪʴ ʙʘʨʘʙʘʥʘ ʜʦʨʽʚʥʶʻ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʥʦʰʝʥʥʷ ʢʦʣʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʥʦʞʽʚ ʽ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʜʣʷ ʙʘʛʘʪʦʜʠʩʢʦʚʠʭ ʤʘʰʠʥ ʜʦʨʽʚʥʶʻ 3é5. 

ʈʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ, 

ʽ ʩʘʤʦʧʦʜʘʯʝʶ ʧʨʦʜʫʢʮʽʾ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.2.9, ʚ. ʇʨʠ ʮʴʦʤʫ ʩʘʤʦʧʦʜʘʯʘ 

ʨʦʟʨʽʟʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣ ʪʝʨʪʷ, ʚʠʥʠʢʘʶʯʠʭ ʤʽʞ 

ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʽ ʧʨʦʜʫʢʪʦʤ. 

ʉʭʝʤʘ ʨʽʟʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʜʚʦʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʘʭ, ʽ ʩʘʤʦʧʦʜʘʯʝʶ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʨʦʙʦʯʠʡ ʢʘʥʘʣ ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 2.2.9, ʛ.  

ʅʘ ʨʠʩʫʥʢʫ 2.2.9, ʜ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ 

ʥʘ ʧʣʘʩʪʠʥʠ ʜʠʩʢʦʚʠʤ ʥʦʞʝʤ 5. ʈʦʟʨʽʟʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʨʠ ʚʘʣʢʽʚ 6 ʽ 7; ʚʘʣʦʢ 6 ʟ ʢʦʚʟʥʠʤʠ, ʘ ʚʘʣʦʢ 7 ʟ ʥʝʨʫʭʦʤʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ. 

ʉʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʘ ʢʫʙʠʢʠ ʘʙʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʠ 

ʟ ʜʚʦʤʘ ʢʦʤʧʣʝʢʪʘʤʠ ʜʠʩʢʦʚʠʭ ʥʦʞʽʚ 8 ʽ 9 ʪʘ ʦʜʥʦʛʦ ʩʝʨʧʦʧʦʜʽʙʥʦʛʦ 10 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 8, ʝ. ʈʦʟʤʽʨʠ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʩʪʘʥʷʤʠ 

ʤʽʞ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʽ ʚʝʣʠʯʠʥʦʶ ʧʦʜʘʯʽ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʩʝʨʧʦʧʦʜʽʙʥʦʛʦ 

ʥʦʞʘ. 

ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʩʢʦʚʠʭ ʨʽʟʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʢʘʟʘʚ, ʱʦ 

ʥʦʞʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʟʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʽ ʪʚʘʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʤʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʜʽʘʤʝʪʨ ʚʽʜ 50 

ʜʦ 500 ʤʤ; ʪʦʚʱʠʥʘ ʚʽʜ 0,8 ʜʦ 25 ʤʤ; ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 30 ʜʦ 4000 ʤ
ï1
; ʢʫʪ 

ʟʘʪʦʯʫʚʘʥʥʷ ʚʽʜ 15 ʜʦ 25 ʛʨʘʜ.; ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʽʚ ʬʣʘʥʮʽʚ ʽ ʥʦʞʘ ʚʽʜ 0,1 

ʜʦ 0,4 [13]. 
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ʘ ï ʜʠʩʢʦʚʘ ʤʘʰʠʥʘ ʟ ʧʨʠʤʫʩʦʚʦʶ ʧʦʜʘʯʝʶ ʤʘʪʝʨʽʘʣʫ; ʙ ï ʙʘʛʘʪʦʥʦʞʦʚʘ 

ʤʘʰʠʥʘ; ʚ ï ʨʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ 

ʦʜʥʦʤʫ ʚʘʣʫ; ʛ ï ʨʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ 

ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʘʭ; ʜ ï ʤʝʭʘʥʽʟʤ ʟ ʜʠʩʢʦʚʠʤ ʥʦʞʝʤ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʣʘʩʪʠʥ; 

ʝ ï ʨʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʘ ʢʫʙʠʢʠ.  

ʈʠʩ. 2.2.9 ï ʉʭʝʤʠ ʨʽʟʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ. 

 

ɼʝʷʢʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.2.1. 

 

ʊʘʙʣʠʮʷ 2.2.1 ï ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʢʫʪʠ ʟʘʪʦʯʫʚʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʚʟʘʥʥʷ ʽ 

ʦʢʨʫʞʥʽ ʰʚʠʜʢʦʩʪʽ 

ʄʘʪʝʨʽʘʣ 
ʂʫʪ ʟʘʪʦʯʫʚʘʥʥʷ, 

ʛʨʘʜ. 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʚʟʘʥʥʷ 

ʂʫʪʦʚʘ 

ʰʚʠʜʢʽʩʪʴ 

ʉʫʭʘʨʥʽ ʧʣʠʪʠ 

ʄ'ʷʩʦʧʨʦʜʫʢʪʠ 

ʈʠʙʦʧʨʦʜʫʢʪʠ 

ʈʠʙʦʧʨʦʜʫʢʪʠ 

ʍʘʣʚʘ 

ï 

6é10 

20é30 

15é30 

ɺʦʩʴʤʠʛʨʘʥʥʠʡ ʥʽʞ 

ʙʝʟ ʟʘʪʦʯʫʚʘʥʥʷ 

70é80 

20é30 

20é40 

25é48 

 

2000é2670 

20é22 

ï 

10é12 

6é20 

 

56é72 
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ɼʠʩʢʦʚʠʡ ʥʽʞ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʫ 

ʜʝʪʘʣʴ, ʚʠʛʦʪʦʚʣʝʥʫ ʟʽ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʤʘʨʦʢ: 85ʍɺ; ʐʍï

15; ʋ7=ʋ9; ʋ7ɸïʋ9ɸ; 9ʍʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʞʫʯʽ ʧʨʠʩʪʨʦʾ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʨʦʩʪʦʪʦʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʤʝʭʘʥʽʟʦʚʘʥʠʭ 

ʧʦʪʦʢʦʚʠʭ ʣʽʥʽʷʭ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʝ ʨʽʟʘʥʥʷ. 

ɿʘʯʠʱʝʥʥʷ, ʩʘʥʽʪʘʨʥʘ ʦʙʨʦʙʢʘ ʪʘ ʟʘʪʦʯʫʚʘʥʥʷ ʜʠʩʢʦʚʠʭ ʥʦʞʽʚ ʟʥʘʯʥʦ 

ʧʨʦʩʪʽʰʝ, ʥʽʞ ʧʣʘʩʪʠʥʯʘʩʪʠʭ. ʆʜʥʘʢ, ʧʨʠ ʨʽʟʘʥʥʽ ʤʘʪʝʨʽʘʣʫ ʫ ʬʦʨʤʽ ʧʣʘʩʪʽʚ ʚʽʥ 

ʩʪʠʩʢʘʻʪʴʩʷ ʚ ʤʽʞʥʦʞʦʚʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ï ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʯʠʱʝʥʥʷ ʥʦʞʽʚ ʙʝʟ ʟʫʧʠʥʢʠ 

ʤʘʰʠʥʠ, ʟʥʦʩʦʩʪʽʡʢʠʭ ʽ ʘʥʪʠʘʜʛʝʟʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʦʞʘ. 

ʈʽʟʘʥʥʷ ʩʪʨʫʥʦʶ. ʎʝʡ ʩʧʦʩʽʙ ʨʽʟʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʠʤ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʪʫʛʦ ʥʘʪʷʛʥʫʪʦʶ ʩʪʨʫʥʠ ʽ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʥʘʧʨʫʛʠ ʚ ʥʴʦʤʫ ʚʠʱʝ ʡʦʛʦ ʨʫʡʥʫʶʪʴ ʟʥʘʯʝʥʴ. ʈʽʟʘʥʥʷ ʩʪʨʫʥʦʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚ'ʷʟʢʦïʧʣʘʩʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʭ ʷʢ ʦʜʥʦʨʽʜʥʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʮʫʢʝʨʢʦʚʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, 

ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ, ʚʘʬʣʽ, ʤʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ʪʘ ʽʥʰʽ ʧʨʦʜʫʢʪʠ. ʈʽʞʫʯʘ ʢʨʦʤʢʘ ʧʨʠ 

ʨʽʟʘʥʥʽ ʩʪʨʫʥʦʶ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʟ ʟʘʪʦʯʫʚʘʥʥʷʤ, ʚʦʥʘ ʟʘʚʞʜʠ ʤʘʻ ʨʘʜʽʫʩ 

ʟʘʢʨʫʛʣʝʥʥʷ, ʪʦʤʫ ʮʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʤʦʞʥʘ ʨʽʟʘʪʠ ʤ'ʷʩʦ, ʨʠʙʫ, ʩʪʝʙʣʘ ʨʦʩʣʠʥ, 

ʪʦʙʪʦ ʤʘʪʝʨʽʘʣʠ ʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ. ʈʽʟʘʥʥʷ ʩʪʨʫʥʦʶ ʝʬʝʢʪʠʚʥʦ ʧʨʠ ʨʽʟʘʥʥʽ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʷʢʠʭ, ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʣʝʟʦʤ 

ʥʝʟʥʘʯʥʽ [14]. 

ɿʘ ʦʨʽʻʥʪʘʮʽʻʶ ʨʽʟʘʣʴʥʠʭ ʢʨʘʡʦʢ ʱʦʜʦ ʚʝʢʪʦʨʫ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ 

ʨʦʟʨʽʟʥʷʶʪʴ ʧʨʷʤʦʢʫʪʥʝ ʨʽʟʘʥʥʷ, ʷʢʱʦ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ 

ʨʽʟʘʣʴʥʽʡ ʢʨʘʡʮʽ, ʽ ʢʦʩʦʢʫʪʥʝ (ʧʦʭʠʣʝ), ʷʢʱʦ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʨʽʞʫʯʦʾ ʢʨʦʤʮʽ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʪʨʫʥʥʠʭ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʟʨʽʟʫ ʩʪʨʫʥʦʶ ʚʠʱʝ, ʥʽʞ ʥʦʞʦʤ: ʟʤʝʥʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʢʨʠʭʪ, ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʧʣʠʚ ʤʘʩʠ ʚ ʤʽʩʮʽ ʟʨʽʟʫ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʨʫʥʠ ʚ ʤʘʪʝʨʽʘʣ ʰʠʨʠʥʘ ʨʦʟʨʽʟʫ b ʤʝʥʰʝ 

ʟʘ ʜʽʘʤʝʪʨ d ʩʪʨʫʥʠ ʯʝʨʝʟ ʰʚʠʜʢʫ ʨʝʣʘʢʩʘʮʽʶ ʥʘʧʨʫʞʝʥʴ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʚʜʷʢʠ ʧʨʫʞʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 
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ʩʪʨʫʥʥʠʭ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʟʨʽʟʫ ʩʪʨʫʥʦʶ ʚʠʱʝ, ʥʽʞ ʥʦʞʦʤ: ʟʤʝʥʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʢʨʠʭʪ, ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʧʣʠʚ ʤʘʩʠ ʚ ʤʽʩʮʽ ʟʨʽʟʫ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʨʫʥʠ ʚ ʤʘʪʝʨʽʘʣ ʰʠʨʠʥʘ ʨʦʟʨʽʟʫ b ʤʝʥʰʝ 

ʟʘ ʜʽʘʤʝʪʨ d ʩʪʨʫʥʠ ʯʝʨʝʟ ʰʚʠʜʢʫ ʨʝʣʘʢʩʘʮʽʶ ʥʘʧʨʫʞʝʥʴ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʚʜʷʢʠ ʧʨʫʞʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ( ʨʠʩ. 2.2.10).  

 

 

ʈʠʩ. 2.2.10 ï ʉʭʝʤʘ ʚʠʪʽʩʥʝʥʥʷ ʦʙ'ʻʢʪʘ ʨʦʟʨʽʟʫʚʘʥʦʛʦ ʩʪʨʫʥʦʶ ʤʘʪʝʨʽʘʣʫ. 

 

ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʥʦʞʘ ʚ ʤʘʩʫ ʥʘ ʛʣʠʙʠʥʫ h ʰʠʨʠʥʘ ʨʦʟʨʽʟʫ ʜʦʨʽʚʥʶʻ 

ʪʦʚʱʠʥʽ ʥʦʞʘ, ʘ ʧʨʠ ʧʨʦʥʠʢʥʝʥʥʽ ʩʪʨʫʥʠ ʜʽʘʤʝʪʨʦʤ d, ʨʽʚʥʠʤ ʪʦʚʱʠʥʽ ʥʦʞʘ ŭ, 

ʰʠʨʠʥʘ ʨʦʟʨʽʟʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ b1. 

ʅʝʭʪʫʶʯʠ ʦʙ'ʻʤʦʤ, ʚʠʪʽʩʥʝʥʠʤ ʢʣʠʥʦʤ ʥʦʞʘ ʽ ʥʘʧʽʚʮʠʣʽʥʜʨʦʤ ʩʪʨʫʥʠ, 

ʦʙ'ʻʤ  ʨʦʟʨʽʟʫʚʘʥʦʾ ʤʘʩʠ, ʚʠʪʽʩʥʝʥʦʾ ʥʦʞʦʤ ʽ ʩʪʨʫʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ, 

ʤ
3
 

H 1
V =ŭ h b;Ö Ö c 1

V = b h bÖ Ö,                           (2.2.1) 

ʜʝ b  ï ʰʠʨʠʥʘ ʤʘʪʝʨʘ̔ʣʫ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ʤ. 

ʈʽʟʥʠʮʷ ʚʠʪʽʩʥʝʥʠʭ ʦʙ'ʻʤʽʚ, ʤ
3
: 

( )H c 1
V V = ŭ b h b.- - Ö                                (2.2.2) 

ɿ ʨʽʚʥʷʥʥʷ (2.2.2) ʚʠʜʥʦ, ʱʦ ʨʽʟʥʠʮʷ ʚʠʪʽʩʥʝʥʠʭ ʦʙ'ʻʤʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ b1 ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʧʨʫʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʦʟʨʽʟʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʎʷ ʨʽʟʥʠʮʷ ʦʙ'ʻʤʽʚ ʦʙ'ʻʢʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʨʽʟʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʨʫʥʠ. 

ʉʪʨʫʥʥʽ ʨʽʟʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʜʦʙʨʝ ʚʧʠʩʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʤʘʰʠʥ ʜʣʷ 

ʧʦʪʦʢʦʚʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʱʦ 
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ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥʘʤ ʜʣʷ ʭʘʨʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʫʤʦʚ ʩʘʥʽʪʘʨʥʦʾ ʦʙʨʦʙʢʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʉʪʨʫʥʘ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ 

ʧʦʚʝʨʭʥʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʨʦʟʨʽʟʫʚʘʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʂʨʽʤ ʪʦʛʦ, ʦʯʠʱʝʥʥʷ ʩʪʨʫʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʯʠʱʝʥʥʷʤ ʥʦʞʽʚ, 

ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʝ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ. 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʤʘʪʝʨʽʘʣʫ ʽ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʨʫʥʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ ʽ ʜʦʩʪʘʪʥʴʦʶ ʤʽʮʥʽʩʪʶ. 

ɼʦ ʨʽʞʫʯʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʚʠʤʦʛʠ [14]: 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʟʨʽʟʫ (ʤʽʥʽʤʘʣʴʥʘ ʰʦʨʩʪʢʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʜʠʨʦʢ, 

ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʧʣʦʱʠʥ ʟʨʽʟʫ); 

ï ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʨʦʟʤʽʨʠ ʚʽʜʨʽʟʫʚʘʥʠʭ ʰʤʘʪʢʽʚ ʙʝʟ ʟʘʤʽʥʠ ʥʦʞʽʚ; 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʽʪʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʩʠʨʦʚʠʥʠ ʽ ʚʽʜʜʽʣʝʥʥʷ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ; 

ï ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʟʘʪʦʯʫʚʘʪʠ ʾʾ; 

ï ʟʙʝʨʝʞʝʥʥʷ ʚʠʭʽʜʥʠʭ ʷʢʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʾʾ ʧʦʜʘʯʽ ʽ ʚʽʜʚʝʜʝʥʥʽ; 

ï ʤʽʥʽʤʫʤ ʚʽʜʭʦʜʽʚ. 

ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʞʫʯʦʛʦ ʦʨʛʘʥʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʥʦʞʘ. ɺʽʥ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʭʘʨʯʦʚʦʾ ʛʽʛʽʻʥʠ, ʙʫʪʠ 

ʟʥʦʩʦʩʪʽʡʢʠʤ ʽ ʤʘʪʠ ʥʝʟʥʘʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. ʇʦʚʝʨʭʥʶ  ʥʦʞʽʚ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʤʦʞʥʘ ʧʦʢʨʠʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʪʝʬʣʦʥʦʤ. 

ɺʽʜʥʦʩʥʠʡ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʽ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʽʟʘʥʥʷ, 

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

ï ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ʱʦʜʦ ʟʘʢʨʽʧʣʝʥʦʛʦ ʨʽʞʫʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ; 

ï ʨʫʭʫ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʱʦʜʦ ʥʝʨʫʭʦʤʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʨʦʟʨʽʟʘʻʪʴʩʷ; 

ï ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ ʽ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ 

ʦʜʥʦʤʫ.  

 

2.2.4. ʂʦʥʩʪʨʫʢʮʽʾ ʜʝʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ 

 

ʈʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʜʨʽʙʥʶʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

ʯʘʩʪʢʠ ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ (ʩʪʦʚʧʯʠʢʠ, ʢʨʫʞʢʠ, ʢʫʙʠʢʠ) ʽ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ 

ʜʦʪʨʠʤʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʨʝʞʠʤʽʚ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʡ ʜʦʟʫʚʘʥʥʽ. ʈʽʟʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʠʨʦʚʠʥʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  
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ʗʢʽʩʪʴ ʨʽʟʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʰʠʥʠ, 

ʨʝʞʠʤʫ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜ ʚʠʜʫ ʡ ʩʪʘʥʫ ʩʠʨʦʚʠʥʠ.   

ʈʽʟʘʥʥʷ ʩʠʨʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʘʣʝʚʠʤʠ ʥʦʞʘʤʠ ʨʽʟʥʦʾ ʬʦʨʤʠ 

(ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ, ʜʠʩʢʦʚʠʤʠ, ʪʨʠʢʫʪʥʠʤʠ, ʪʨʫʙʯʘʩʪʠʤʠ, ʩʝʨʧʦʚʠʜʥʠʤʠ, 

ʛʚʠʥʪʦʚʠʤʠ), ʷʢʽ ʨʦʙʣʷʪʴ ʦʙʝʨʪʘʣʴʥʽ ʘʙʦ ʢʦʣʠʚʘʣʴʥʽ ʨʫʭʠ.  

ɺʦʚʯʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʡ ʜʨʽʙʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʩʠʨʦʚʠʥʠ. ɿʘ 

ʦʩʥʦʚʥʫ ʪʝʭʥʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦʚʯʢʘ ʧʨʠʡʤʘʶʪʴ ʜʽʘʤʝʪʨ ˇʨʘʪ. ʅʘʡʙʽʣʴʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʜʨʽʙʥʶʚʘʥʥʷ ʤ'ʷʢʦʾ ʤ'ʷʩʥʦʾ ʩʠʨʦʚʠʥʠ ʟʥʘʡʰʣʠ ʚʦʚʯʢʠ ʟ 

ʜʽʘʤʝʪʨʘʤʠ ˇʨʘʪ 112, 114, 120, 160 ʽ 200 ʤʤ.  

ʆʜʝʨʞʘʣʠ ʪʘʢʦʞ ʧʦʰʠʨʝʥʥʷ ʚʦʚʯʢʠ, ʷʢʽ ʧʦʨʷʜ ʟʽ ʟʜʨʽʙʥʶʚʘʥʥʷʤ 

ʚʠʢʦʥʫʶʪʴ ʽ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ð ʟʤʽʰʫʚʘʥʥʷ, ʞʠʣʦʚʢʫ, ʧʦʩʦʣ, 

ʥʘʧʦʚʥʝʥʥʷ ʬʘʨʰʝʤ ʦʙʦʣʦʥʦʢ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. ɼʣʷ ʾʭʥʴʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʚ ʧʨʠʡʦʤʥʦʤʫ ʙʫʥʢʝʨʽ ʚʦʚʯʢʘ ʤʦʥʪʫʶʪʴ ʜʝʪʘʣʽ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ 

ʧʝʨʝʤʽʰʫʶʪʴ ʽ ʥʘʛʥʽʪʘʶʪʴ ʩʠʨʦʚʠʥʫ ʚ ʤʝʭʘʥʽʟʤ ʧʦʜʨʽʙʥʝʥʥʷ; ʥʘ ʛʦʨʣʦʚʠʥʽ 

ʚʦʚʯʢʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʥʘʩʘʜʢʠ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʦʙʦʣʦʥʦʢ.  

ʂʫʪʝʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʦʥʢʦʛʦ ʟʜʨʽʙʥʶʚʘʥʥʷ ʤ'ʷʩʥʦʾ ʤ'ʷʢʦʾ ʩʠʨʦʚʠʥʠ ʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʡʦʛʦ ʚ ʦʜʥʦʨʽʜʥʫ ʛʦʤʦʛʝʥʥʫ ʤʘʩʫ. ɼʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʢʫʪʝʨ 

ʩʠʨʦʚʠʥʫ ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʨʽʙʥʶʶʪʴ ʥʘ ʚʦʚʯʢʫ, ʘʣʝ ʦʢʨʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʫʪʝʨʽʚ 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʢʫʩʢʦʚʦʾ ʩʠʨʦʚʠʥʠ. ʂʫʪʝʨʠ ʙʫʚʘʶʪʴ 

ʧʝʨʽʦʜʠʯʥʦʾ ʡ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ.   

ʂʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʦʜʨʽʙʥʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʫʯʘʩʥʠʭ 

ʢʫʪʝʨʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʰʚʠʜʢʦʦʙʝʨʪʦʚʦʛʦ ʥʦʞʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʢʦʤʧʣʝʢʪʦʤ 

ʩʝʨʧʦʧʦʜʽʙʥʠʭ ʥʦʞʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʨʽʟʘʣʴʥʠʤʠ ʢʨʘʷʤʠ. ʌʦʨʤʘ 

ʥʦʞʽʚ ʽ ʰʚʠʜʢʽʩʪʴ ʾʭ ʦʙʝʨʪʘʥʥʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʫʪʝʨʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ 

ʢʫʪʝʨʫʚʘʥʥʷ ʥʦʞʘʤʠ ʧʨʷʤʦʾ ʽ ʩʝʨʧʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʟ ʜʚʦʤʘ ʨʽʟʘʣʴʥʠʤʠ 

ʢʨʦʤʢʘʤʠ ʟʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʥʦʞʦʚʦʛʦ ʚʘʣʫ 1500 ʭʚ
ï1

 ʬʘʨʰ ʤʘʚ ʢʨʘʱʽ 

ʨʝʦʣʦʛʽʯʥʽ ʡ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɽʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʢʫʪʝʨʫʚʘʥʥʷ 

ʧʨʷʤʠʤ ʽ ʩʝʨʧʦʧʦʜʽʙʥʠʤ ʟ ʜʚʦʤʘ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ ʥʦʞʘʤʠ ʥʘ 10% ʥʠʞʯʝ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʢʫʪʝʨʫʚʘʥʥʷ ʟʚʠʯʘʡʥʠʤ ʩʝʨʧʦʧʦʜʽʙʥʠʤ ʣʝʟʦʤ. 

ɼʣʷ ʩʝʨʝʜʥʴʦʛʦ ʽ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʝʤʫʣʴʩʠʪʘʪʦʨʠ.  ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʨʽʞʫʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʦʥʠ ʙʫʚʘʶʪʴ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ.  ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʥʘʙʫʣʠ ʝʤʫʣʴʩʽʪʘʪʦʨʠ ʟ ʨʽʞʫʯʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʟʦʙʨʘʞʝʥʠʤ ʥʘ ʨʠʩ.  5.11. 

 ʊʘʢʠʡ ʝʤʫʣʴʩʠʪʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʪʘʥʠʥʠ, ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ, ʨʽʞʫʯʦʛʦ 

ʤʝʭʘʥʽʟʤʫ, ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ [3]. 

 



 
 

126 
 

 

1 ï ʣʦʧʘʪʝʚʘ ʛʦʣʦʚʢʘ;  2,6 ï ʨʦʟʧʽʨʥʽ ʢʽʣʴʮʷ;  3,7 ï ʨʝʰʽʪʢʠ;  4, 8 ï ʥʦʞʽ;                   

5,9 ï ʛʘʡʢʠ;  10 ï ʛʚʠʥʪ. 

ʈʠʩ.  2.2.11 ï  ʈʽʞʫʯʠʡ ʤʝʭʘʥʽʟʤ ʝʤʫʣʴʩʽʪʘʪʦʨʘ. 

  

ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʩʪʘʥʠʥʠ ʟʤʦʥʪʦʚʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʷʢʠʡ ʧʦʚʽʜʦʤʣʷʻ 

ʦʙʝʨʪʘʥʥʷ ʥʦʞʦʚʦʛʦ ʚʘʣʫ ʯʝʨʝʟ ʢʣʠʥʦʧʘʩʦʚʫ ʧʝʨʝʜʘʯʫ, ʟ ʽʥʰʦʛʦ ï ʙʫʥʢʝʨ, ʷʢʠʡ 

ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʩʧʝʮʽʘʣʴʥʠʤ ʪʨʘʚʝʨʩʘʤ.  ʉʠʨʦʚʠʥʘ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ 

ʨʽʟʘʥʥʷ ʧʽʜ ʜʽʻʶ ʤʘʩʠ ʩʘʤʦʛʦ ʬʘʨʰʫ ʽ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʥʘʜ ʽ ʧʽʜ ʥʠʤ, ʱʦ ʚʠʥʠʢʘʻ 

ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʚʠʚʘʥʪʘʞʫʚʘʯʘ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʧʦʜʨʽʙʥʶʻ. 

ɺ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʝʤʫʣʴʠʪʘʪʦʨʽʚ ʧʨʦʜʫʢʪ ʦʜʥʦʯʘʩʥʦ ʧʦʜʨʽʙʥʶʻʪʴʩʷ 

ʽ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʚʦʜʦʶ ʽ ʧʘʨʦʶ ʜʦ 70...80 Áʉ.  ʊʘʢʽ ʝʤʫʣʴʩʠʪʘʪʦʨʠ, ʢʨʽʤ 

ʧʦʜʨʽʙʥʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʥʘʩʦʩʘʤʠ, ʱʦ ʧʦʜʘʶʪʴ ʽ ʚʽʜʢʘʯʫʶʪʴ.  

ɼʣʷ ʜʠʪʷʯʦʛʦ ʽ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚʠʧʫʩʢʘʶʪʴ ʬʘʨʰ ʪʨʴʦʭ ʚʠʜʽʚ: 

ʢʨʫʧʥʦʧʦʜʨʽʙʥʝʥʠʡ ʟ ʯʘʩʪʠʥʢʘʤʠ ʨʦʟʤʽʨʦʤ 2...3 ʤʤ, ʧʶʨʝʧʦʜʽʙʥʠʡ ʟ 

ʯʘʩʪʠʥʢʘʤʠ ʨʦʟʤʽʨʦʤ 0,8...1,5 ʤʤ ʽ ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʡ ʟ ʯʘʩʪʠʥʢʘʤʠ ʨʦʟʤʽʨʦʤ 

0,15...0,2 ʤʤ. 

ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʩʘ ʜʣʷ ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʭ ʢʦʥʩʝʨʚʽʚ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽʚ ʽ ʜʝʟʽʥʪʝʛʨʘʪʦʨʽʚ. 

ɻʦʤʦʛʝʥʽʟʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ, ʛʦʤʦʛʝʥʽʟʫʶʯʦʾ ʛʦʣʦʚʢʠ, ʤʫʬʪʠ, 

ʧʨʠʚʦʜʫ ʽ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ.  ɻʦʤʦʛʝʥʽʟʫʶʯʘ ʛʦʣʦʚʢʘ ( ʨʠʩ. 2.2.12) ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʨʫʭʦʤʦʛʦ ʜʠʩʢʘ ʟ ʥʘʨʽʟʢʦʶ ʥʘ ʦʜʥʽʡ ʟʽ ʩʪʦʨʽʥ ʽ ʩʪʽʥʢʠ ʢʦʨʧʫʩʫ, ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʩʪʦʨʦʥʽ ʷʢʦʾ ʪʘʢʦʞ ʚʠʢʦʥʘʥʘ ʥʘʨʽʟʢʘ.  ɿʘʚʜʷʢʠ ʨʦʟʚʠʥʝʥʽʡ ʟʫʙʯʘʩʪʦʾ ʧʦʚʝʨʭʥʽ 

ʛʦʤʦʛʝʥʽʟʫʶʯʦʾ ʛʦʣʦʚʢʠ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʾʾ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʪʠʨʘʥʥʷ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʦʜʨʽʙʥʶʻʪʴʩʷ. 

ɻʦʤʦʛʝʥʽʟʫʶʯʘ ʛʦʣʦʚʢʘ ʩʧʦʣʫʯʝʥʘ ʟ ʚʘʣʦʤ ʚʠʩʦʢʦʦʙʦʨʦʪʥʦʛʦ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʤʫʬʪʦʶ.  ʅʘʧʽʨ, ʩʪʚʦʨʶʚʘʥʠʡ ʨʦʙʦʪʦʶ ʛʦʤʦʛʝʥʽʟʫʶʯʦʾ 

ʛʦʣʦʚʢʠ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʽ ʚʽʜʚʝʜʝʥʥʷ ʩʠʨʦʚʠʥʠ. 

 ʇʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʛʘʙʘʨʠʪʘʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 3500 ʢʛ/ʛʦʜ. 
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ʆʜʠʥ ʟ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ï ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʨʦʟʢʠʜ 

ʨʦʟʤʽʨʽʚ ʦʜʝʨʞʫʚʘʥʠʭ ʯʘʩʪʦʢ.  ɺʠʢʣʶʯʠʪʠ ʮʝʡ ʥʝʜʦʣʽʢ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʟʽʥʪʝʛʨʘʪʦʨʽʚ. 

 

1 ï ʢʦʨʧʫʩ;  2 ï ʛʦʤʦʛʝʥʽʟʫʶʯʘ ʛʦʣʦʚʢʘ;  3 ï ʨʫʭʣʠʚʠʡ ʜʠʩʢ;  4 ï ʤʫʬʪʘ;                       

5 ï ʧʨʠʚʦʜ. 

ʈʠʩ.  2.2.12 ï   ɻʦʤʦʛʝʥʽʟʘʪʦʨ. 

  

ɼʝʟʽʥʪʝʛʨʘʪʦʨʦʤ ʻ ʨʦʪʦʨ, ʥʘ ʷʢʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʦʞʽ ʽ ʙʠʣʘ, 

ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 4000 ... 5000 ʭʚ
ï1
.  ʇʨʦʜʫʢʪ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʦʙʨʦʙʢʫ,  ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʘʣʴʥʦʾ ʡ ʫʜʘʨʥʦʾ ʜʽʾ ʽ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʦʟʤʽʨʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʽʣʴʪʨʫʶʯʝ ʩʠʪʦ ( ʨʠʩ. 2.2.13). 

 

1 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʰʥʝʢ;  2 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ;  3 ï ʛʥʫʯʢʘ ʧʨʦʢʣʘʜʢʘ;                         

4 ï ʚʝʨʭʥʽʡ ʧʽʜʰʠʧʥʠʢ;  5 ï ʙʠʣʘ;  6 ï ʥʠʞʥʷ ʦʧʦʨʘ ʟ ʧʽʜʰʠʧʥʠʢʦʤ;                            

7 ï ʤʘʛʥʽʪʥʘ ʧʘʩʪʢʘ;  8 ï ʬʽʣʴʪʨʫʶʯʝ ʩʠʪʦ. 

ʈʠʩ. 2.2.13 ï  ɼʝʟʽʥʪʝʛʨʘʪʦʨ. 
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 ɼʣʷ ʥʘʜʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʜʫʢʪʫ ʜʝʟʽʥʪʝʛʨʘʪʦʨ ʤʦʞʝ ʤʘʪʠ ʜʚʘ 

ʩʪʫʧʝʥʽ ʧʦʜʨʽʙʥʝʥʥʷ.  ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʬʽʣʴʪʨʫʶʯʝ ʩʠʪʦ ʟ ʦʪʚʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʽʘʤʝʪʨʫ.  ʇʨʦʜʫʢʪ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʟ 

ʦʜʥʦʛʦ ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚ ʽʥʰʫ ʥʘʩʦʩʦʤ.  ʇʝʨʝʜ ʧʦʜʨʽʙʥʝʥʥʷʤ ʤʦʞʣʠʚʠʡ 

ʥʘʛʨʽʚ ʩʠʨʦʚʠʥʠ ʚʦʜʦʶ ʘʙʦ ʧʘʨʦʶ ʜʦ 70 ... 80 Áʉ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʣʦʾ ʽ 

ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʤʽʩʪʴ ʦʢʨʝʤʠʭ ʤʘʰʠʥ ʚʠʛʽʜʥʽʰʝ 

ʤʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʘʛʨʝʛʘʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ. 

 ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʠʡ ʘʛʨʝʛʘʪ 

ʋʄʇɸ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʚʦʚʯʦʢ, ʢʫʪʝʨ, ʤʽʰʘʣʢʘ ʽ ʰʧʨʠʮ.  ɺʩʽ ʮʽ 

ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʽ ʩʘʤʦʩʪʽʡʥʦ. ɸʛʨʝʛʘʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʽʜʥʦʩʥʦ ʜʨʽʙʥʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʝʟ ʥʘʩʪʫʧʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʩʦʨʪʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʦʥʠ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʢʨʠʭʢʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʟʝʨʥʦ, ʢʽʩʪʢʠ, ʩʽʣʴ, ʮʫʢʦʨ. ʇʨʦʜʫʢʪʠ ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʫʜʘʨʘʤʠ ʤʦʣʦʪʢʽʚ 

ʦʙ ʯʘʩʪʠʥʠ ʤʘʪʝʨʽʘʣʫ, ʫʜʘʨʘʤʠ ʯʘʩʪʠʥ ʦʙ ʢʦʨʧʫʩ ʽ ʧʝʨʝʪʠʨʘʥʥʷʤ.  

 

2.2.5. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ 

 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ: ʩʧʦʯʘʪʢʫ ʣʝʟʦ ʥʦʞʘ ʩʪʠʩʢʘʻ ʤʘʪʝʨʽʘʣ, ʘ ʧʦʪʽʤ ʧʝʨʝʨʽʟʫʻ 

ʡʦʛʦ. ʈʦʙʦʪʘ, ʚʠʪʨʘʯʝʥʘ ʥʘ ʨʽʟʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʬʦʨʤʫʣʦʶ ʘʢʘʜʝʤʽʢʘ 

ɺ.ʇ.ɻʦʨʷʯʢʽʥʘ [15] 

ʨʽʟ ʩʪ ʢʦʨ
A A A ,= +      (2.2.3) 

 

ʜʝ 
ʩʪ

A  ï ʨʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʪʠʩʥʝʥʥʷ ʧʨʦʜʫʢʪʫ, ɼʞ; 

ʢʦʨ
A  ð ʢʦʨʠʩʥʘ ʨʦʙʦʪʘ ʨʽʟʘʥʥʷ, ɼʞ. 

 

ʈʦʙʦʪʘ ʩʪʠʩʥʝʥʥʷ  
ʩʪ ʩʪ

A Eh / h= , ʜʝ ɽ ï ʫʤʦʚʥʠʡ ʤʦʜʫʣʴ ʩʪʠʩʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʣʝʟʦʤ ʥʦʞʘ, ɼʞ;
ʩʪ

 h  ï ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʛʦ ʰʘʨʫ, ʤ; h  ï ʧʦʯʘʪʢʦʚʘ 

ʚʠʩʦʪʘ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ, ʤ. 

ʂʦʨʠʩʥʘ ʨʦʙʦʪʘ ( )ʢʦʨ ʨʽʟ ʨʽʟ
A F h h= - , ʜʝ 

ʨʽʟ
F  ð ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʥʷʪʪʷʤ ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʟʫʩʠʣʣʷ, ʚʽʜʥʝʩʝʥʘ ʜʦ 1 ʤ ʜʦʚʞʠʥʠ ʣʝʟʘ ʥʦʞʘ. ʋʤʦʚʥʠʡ ʤʦʜʫʣʴ ʩʪʠʩʥʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. ʁʦʛʦ ʚʝʣʠʯʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʚʠʜʫ ʥʦʞʘ, ʟʫʩʠʣʣʷ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 
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ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʥʦʞʘʤʠ 

ʧʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʭʣʽʙʦʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟ ʥʦʞʦʚʦʶ ʨʘʤʦʶ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʣʽʙʦʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʢʛ/ʩ 

ʧ
q

Q = ,
l

uÖ
                                           (2.2.4) 

ʜʝ ɜʧ ï ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ, ʤ/ʩ; 

q ï ʤʘʩʘ ʙʫʭʘʥʢʠ ʭʣʽʙʘ, ʢʛ;  

l ï ʰʠʨʠʥʘ ʙʫʭʘʥʢʠ, ʤ. 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʷʜʫ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ (ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʘʰʠʥʠ, ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʽʨʠ ʚʽʜʨʽʟʫʚʘʥʠʭ ʰʤʘʪʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʽ ʙʨʘʢʫ) 

ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʧʦʜʘʯʽ ʧʨʦʜʫʢʪʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʣʽʙʦʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʢʛ/ʩ 
 

( )o K B ʧ
Q = K K K V ɟ h b z+1 ,Ö Ö Ö Ö Ö Ö    (2.2.5) 

 

ʜʝ Ko ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʢʨʠʰʠʚʘ ʽ ʙʨʘʢʫ, ʨʽʚʥʠʡ 

ʚʽʜʥʦʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʨʦʙʣʝʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, 
o

K 0,92 0,99= » ; 

Kʢ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʽ ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ: ʜʣʷ ʩʪʨʽʯʢʦʚʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ 
K

K = 0,92...0,96, ʜʣʷ 

ʧʦʜʘʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʞʦʨʩʪʢʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 
K

K = 1; 

B
K  ï ʢʦʝʬʽʮʽʻʥʪ ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʠʩʦʪʠ ʭʣʽʙʘ;  

ɟ ï ʱʽʣʴʥʽʩʪʴ ʭʣʽʙʘ, ʢʛ/ʤ
3
;  

h,b ï ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʪʘ ʽ ʪʦʚʱʠʥʘ ʭʣʽʙʘ, ʤ;  

z  ï ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ. 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʨʽʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʤʘʰʠʥʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯʽ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ 

ʧʦʪʫʞʥʽʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʨʽʟʘʣʴʥʦʛʦ ʽ ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʾʚ. 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʭʣʽʙʘ ʥʘ ʨʘʤʥʠʭ ʤʘʰʠʥʘʭ, 

ʢɺʪ 

1X 2X 1P 2P
N = N + N + N + N ,    (2.2.6) 

 

ʜʝ 
1X 2X

N ,N  ï ʧʦʪʫʞʥʽʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʥʦʞʦʚʦʾ ʨʘʤʠ ʽ 

ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʢɺʪ;  
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1P 2P
N ,N  ï ʧʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʜʦʪʠʯʥʦʤʫ ʽ ʥʦʨʤʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ, ʢɺʪ. 
 

ʇʦʪʫʞʥʽʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʥʦʞʦʚʦʾ ʨʘʤʠ, ʢɺʪ 
 

3 2

1

1X

1

G ɤ ʝ sin2ɔ
N = ,

1000ɖ

Ö Ö Ö
    (2.2.7) 

ʜʝ 1G  ï ʤʘʩʘ ʥʦʞʦʚʦʶ ʨʘʤʠ, ʢʛ;  

ɤ ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʨʠʚʦʰʠʧʫ ʧʨʠʚʦʜʫ, ʩ
ï1

,  

ʝ ï ʨʘʜʽʫʩ ʢʨʠʚʦʰʠʧʫ, ʛʨʘʜ; 

ɔ ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʢʨʠʚʦʰʠʧʫ, ʛʨʘʜ;   

1
ɖ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʨʠʚʦʜʫ ʤʝʭʘʥʽʟʤʫ ʨʽʟʘʥʥʷ. 

 

ʊʘʢ ʷʢ ʢʫʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 2 ,́ ʪʦ 1X
N  ʻ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ. ɼʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʮʽʻʾ ʩʢʣʘʜʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʢʫʪ ɔ, ʧʨʠ ʷʢʦʤʫ 

ʧʦʪʫʞʥʽʩʪʴ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ. 

ʇʦʪʫʞʥʽʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʢɺʪ 
 

2 2 ʧ

2X

2

G l V
N = ,

1000ɖ

Ö Ö
   (2.2.8) 

 

ʜʝ 2G  ï ʤʘʩʘ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ 1 

ʤ ʡʦʛʦ ʜʦʚʞʠʥʠ, ʢʛ/ʤ;  

2
l  ï ʜʦʚʞʠʥʘ ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʤ; 

2
ɖ ï ʂʂɼ ʧʨʠʚʦʜʫ ʧʦʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

 

ʇʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʜʦʪʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ 
 

1CP 1

1P

P h z
N = ,

1000

uÖ Ö Ö
   (2.2.9) 

 

ʜʝ 
1CP

P  ï ʩʝʨʝʜʥʻ ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʚ ʜʦʪʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʅ/ʤ;  

1
u  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʥʦʞʦʚʦʾ ʨʘʤʠ, ʤ/ʩ;  

z ï ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ʚ ʨʘʤʽ. 
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( )1CP 1ʧ 1ʝ
P = P + P / 2,  (2.2.10) 

 

ʜʝ 1ʧ 1ʝ
P ,P  ï ʜʦʪʠʯʥʝ ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʥʦʞʘ (2n) ʽ ʧʦʜʚʽʡʥʦʛʦ ʨʘʜʽʫʩʘ ʢʨʠʚʦʰʠʧʫ ʧʨʠʚʦʜʫ (2e), ʅ/ʤ. 

 

ʇʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ 
 

2CP n

2P

P h z
N = ,

1000

uÖ Ö Ö
   (2.2.11) 

 

ʜʝ 
2CP

P  ï ʩʝʨʝʜʥʻ ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʅ/ʤ. 
 

( )2CP 2n 2ʝ
P = P + P / 2 

 

ʜʝ
2n 2ʝ

P ,P  ï ʥʦʨʤʘʣʴʥʝ ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʥʦʞʘ (2n) ʽ ʧʦʜʚʽʡʥʦʛʦ ʨʘʜʽʫʩʘ ʢʨʠʚʦʰʠʧʫ ʧʨʠʚʦʜʫ 

( 2r), ʅ/ʤ. 

 

ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʟʫʩʠʣʴ ʨʽʟʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʜʦʩʣʽʜʥʠʤ 

ʰʣʷʭʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʭʦʜʽʚ 

ʥʦʞʽʚ ʚ ʯʘʩʽ, ʨʘʜʽʫʩʫ ʢʨʠʚʦʰʠʧʘ ʧʨʠʚʦʜʫ ʥʦʞʽʚ ʽ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʧʨʦʜʫʢʪʫ ï 

ʟʥʠʞʫʻʪʴʩʷ ʥʦʨʤʘʣʴʥʘ ʽ ʟʨʦʩʪʘʻ ʜʦʪʠʯʥʘ ʩʢʣʘʜʦʚʽ ʧʠʪʦʤʦʛʦ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ. 

ʉʠʣʘ ʦʧʦʨʫ ʨʽʟʘʥʥʶ. ʉʠʣʘ ʦʧʦʨʫ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʦʞʝʤ ʧʨʠ ʨʽʟʘʥʥʽ 

ʧʨʦʜʫʢʪʫ, ʻ ʨʽʚʥʦʜʽʶʯʘ ʥʘʩʪʫʧʥʠʭ ʩʢʣʘʜʦʚʠʭ: 
 

ʨʝʟ ʫʧʨ ʪʨ
ʈ=ʈ +ʈ +ʈ ,   (2.2.12) 

 

ʜʝ ʈʨʝʟ ï ʦʧʽʨ ʧʨʦʜʫʢʪʫ ʨʽʟʘʥʥʶ, ʪʦʙʪʦ ʧʦʜʽʣʫ ʡʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʅ;  

ʈʫʧʨ ï ʦʧʽʨ ʧʨʦʜʫʢʪʫ ʧʨʫʞʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ 

ʧʨʦʥʠʢʥʝʥʥʷʤ ʚ ʥʴʦʛʦ ʥʦʞʘ, ʅ;  

ʈʪʨ  ï ʩʠʣʘ ʪʝʨʪʷ ʧʨʦʜʫʢʪʫ ʦ ʥʽʞ, ʧʦʚ'ʷʟʘʥʘ ʟ ʦʙʪʠʩʥʝʥʥʷʤ ʡʦʛʦ 

ʜʝʬʦʨʤʦʚʘʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʅ. 

 

ʉʠʣʫ ʦʧʦʨʫ ʧʨʦʜʫʢʪʫ ʨʽʟʘʥʥʶ ʜʣʷ ʚʩʽʭ ʬʦʨʤ ʽ ʚʠʜʽʚ ʨʫʭʫ ʣʝʟʘ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʟʘ ʚʠʨʘʟʦʤ 
 

ʨʝʟ ʙ
ʈ =lqcosɓ,                                           (2.2.13) 
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ʜʝ l ï ʧʨʦʝʢʮʽʷ ʜʦʩʠʪʴ ʤʘʣʦʾ ʜʽʣʷʥʢʠ ʣʝʟʘ ʥʘ ʥʘʧʨʷʤʦʢ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ 

ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʩʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ʚ ʧʨʦʜʫʢʪʽ, ʤ;  

qʙ  ï ʧʠʪʦʤʠʡ ʦʧʽʨ ʥʦʨʤʘʣʴʥʦʤʫ ʨʽʟʘʥʥʶ, ʅ/ʤ;  

ɓ ï ʢʫʪ ʢʦʚʟʘʥʥʷ ʣʝʟʘ ʚ ʮʽʡ ʪʦʯʮʽ, ʛʨʘʜ. 
 

ʉʠʣʠ ʪʝʨʪʷ ʥʘ ʜʘʥʽʡ ʦʜʠʥʠʯʥʽʡ ʜʽʣʷʥʮʽ ʣʝʟʘ ʩʢʣʘʜʘʪʠʤʝ 
 

2

ʪʨ ʙ
ʈ = f q cosɓ,Ö Ö    (2.2.14) 

 

ʜʝ f ï ʥʘʚʝʜʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʘʢʣʠʥʶʚʘʥʥʷ ʥʦʞʽʚ ʚ 

ʧʨʦʜʫʢʪʽ. 
 

ʇʨʦʝʢʮʽʷ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʥʘʧʨʷʤ ʢʦʚʟʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʦʞʘ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ 
2

ʪʨ
ʈ sinɓ= f q cos ɓ sinɓ,Ö Ö Ö Ö                         (2.2.15) 

 

ʊʦʜʽ ʩʫʤʘ ʧʠʪʦʤʠʭ ʩʠʣ ʚʣʘʩʥʦʛʦ ʨʽʟʘʥʥʷ ʩʢʣʘʜʦʚʦʾ ʩʠʣʠ ʪʝʨʪʷ, ʜʽʶʯʠʭ 

ʧʨʦʪʠ ʰʚʠʜʢʦʩʪʽ ʣʝʟʘ ʽ ʩʢʣʘʜʦʚʦʾ ʩʠʣʠ ʪʝʨʪʷ, ʱʦ ʜʽʶʪʴ ʧʨʦʪʠ ʰʚʠʜʢʦʩʪʽ ʣʝʟʘ 

ʱʦʜʦ ʧʨʦʜʫʢʪʫ, ʚʠʨʘʟʠʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 
 

( )

2
P = l q cosɓ+ f q cos ɓ sinɓ=q cosɓ(l f cos sin )

q cosɓ l+0,5f sin 2ɓ

b bÖ Ö Ö Ö Ö Ö + Ö Ö =

è ø= Ö Ö Öê ú
  (2.2.16) 

 

ʉʠʣʫ ʦʧʦʨʫ ʨʽʟʘʥʥʶ ʥʘʟʠʚʘʶʪʴ ʟʫʩʠʣʣʷʤ ʨʽʟʘʥʥ,̫ ʚʝʣʠʯʠʥʫ ʷʢʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʽ ʧʨʠʩʪʨʦʾʚ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʛʘʣʴʥʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʜʦʚʞʠʥʠ ʨʽʟʘʥʥʷ. 

ɿʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʣʝʟʘ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʠʪʦʤʠʤ ʟʫʩʠʣʣʷʤ ʨʽʟʘʥʥʷ. 

ʧʠʪ

ʣʝʟ

ʈ
ʈ = ,

L
 (2.2.17) 

ʜʝ ʈʧʠʪ ï ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʅ/ʤ; 

ʈ ï ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʅ;  

Lʣʝʟ ï ʜʦʚʞʠʥʘ ʣʝʟʘ, ʤ. 
 

ʈʽʟʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʣʝʟʘ. ɿʜʘʪʥʽʩʪʴ ʣʝʟʘ ʨʦʟʜʽʣʷʪʠ ʤʘʪʝʨʽʘʣ ʥʘ ʯʘʩʪʠʥʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ʤ
2
/ʩ) ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʟʘʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ. 

ʈʽʟʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʨʽʟʥʠʭ ʤʘʰʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʬʦʨʤʫʣʘʤʠ: 
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ï ʜʣʷ ʙʘʛʘʪʦʜʠʩʢʦʚʠʭ ʽ ʙʘʛʘʪʦʩʪʨʽʯʢʦʚʠʭ ʤʘʰʠʥ 
 

ʧ o
F = h z ,u     (2.2.18) 

ʜʝ F ï ʨʽʟʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʤ
2 
/ʩ;  

h ï ʩʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʧʨʦʜʫʢʪʫ, ʤ;  

ɜʧ ï ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʧʨʦʜʫʢʪʫ, ʤ/ʩ;  

z0 ï ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ; 
 

ï ʜʣʷ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʟ ʩʝʨʧʦʧʦʜʽʙʥʠʤʠ ʥʦʞʘʤʠ 
 

o
F = 60Sz n,                                        (2.2.19) 

ʜʝ S  ï ʧʣʦʱʫ ʨʦʟʨʽʟʫ ʰʘʨʫ ʧʨʦʜʫʢʪʫ, ʤ
2
;  

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʥʦʞʽʚ, ʭʚ
ï1

; 
 

ï ʜʣʷ ʤʘʰʠʥ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʨʦʪʦʨʥʠʤʠ ʘʙʦ ʩʪʨʽʯʢʦʚʠʤʠ ʥʦʞʘʤʠ 
 

1 ʧ
F = S V / c,   (2.2.20) 

 

ʜʝ S1 ï ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʧʨʦʜʫʢʪʫ ʚ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ, ʤ
2
;  

ʩ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʦʞʘʤʠ ʧʦ ʜʦʚʞʠʥʽ ʧʨʦʜʫʢʮʽʾ, ʤ; 

ï ʜʣʷ ʚʦʚʯʢʽʚ (ʤ'ʷʩʦʨʫʙʦʢ) 
 

(
2

1 1 2 2 i i

ˊD
F = n ű k +ű k é ű k ),

4 60
Ö Ö Ö + + Ö

Ö
              (2.2.21) 

 

ʜʝ D ï ʜʽʘʤʝʪʨ ʨʝʰʽʪʢʠ, ʤ;  

űi  ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʨʝʰʽʪʢʠ ʧʽʜ ʦʪʚʦʨʠ (ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʰʠʥ
i
   0,2 0,5j= » );  

ki ï ʢʽʣʴʢʽʩʪʴ ʣʝʟ ʥʘ ʢʦʞʥʦʤʫ ʥʦʞʽ, ʰʪ. 

 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʽʜ ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ ʨʦʟʫʤʽʶʪʴ 

ʰʚʠʜʢʽʩʪʴ ʪʦʯʢʠ ʣʝʟʘ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʯʢʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʧʨʷʤʢʫ ʨʦʙʦʯʦʛʦ ʨʫʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʷʤʢʫ 

ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ 
 

2 2

p ʧ c
= + ,u u u   (2.2.22) 

ʜʝ ɜʧ ï ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ, ʘʙʦ ʧʨʦʝʢʮʽʷ ʰʚʠʜʢʦʩʪʽ ʧʨʦʥʠʢʥʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʚʽʩʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʣʝʟʫ, ʤ/ʩ;  
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ɜʩ  ï ʰʚʠʜʢʽʩʪʴ ʢʦʚʟʘʥʥʷ ʘʙʦ ʧʨʦʝʢʮʽʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʥʘ ʚʽʩʴ, 

ʧʘʨʘʣʝʣʴʥʫ ʣʝʟʫ, ʤ/ʩ. 
 

ʇʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʜʠʩʢʦʚʽ ʥʦʞʽ) ʟʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʧʨʠʡʤʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʪʦʯʦʢ ʣʝʟʘ, ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʚʟʘʥʥʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ; ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʮʴʦʤʫ ʤʝʥʰʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʨʽʟʘʥʥʷ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯʽ ʧʦʣʽʧʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʟʨʽʟʫ. 

 

2.2.6. ʄʘʰʠʥʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʦʚʦʯʽʚ 

 

ʇʦʜʨʽʙʥʝʥʥʷ ʨʽʟʢʦʶ ʟʜʽʡʩʥʶʶʪʴ ʥʦʞʘʤʠ ʨʽʟʥʦʾ ʬʦʨʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʟ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ. ʅʽʞ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʜʚʘ ʩʠʣʦʚʠʭ ʨʫʭʠ 

ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʝʟʘ ʽ ʧʘʨʘʣʝʣʴʥʦ ʡʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʟʫʙʮʽ 

ʧʝʨʝʨʽʟʘʶʪʴ ʚʦʣʦʢʥʘ ʽ ʢʣʽʪʠʥʠ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʨʦʟʨʽʟʘʶʪʴ ʧʨʦʜʫʢʪʠ ʟ ʥʠʟʴʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ (ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ). 

ʗʢʱʦ ʜʦʚʦʜʠʪʴʩʷ ʨʦʟʨʽʟʘʪʠ ʚʘʞʢʦʜʝʬʦʨʤʫʻʤʽ ʧʨʦʜʫʢʪʠ ʟ ʚʠʩʦʢʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʤʽʮʥʽʩʪʶ, ʪʦ ʣʝʟʦ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʚʠʥʥʝ ʤʘʪʠ ʟʫʙʮʽ, ʪʦʙʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʦʟʧʠʣʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʜʨʽʙʣʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʩʪʠʢʘʻʪʴʩʷ ʟʽ ʩʪʽʥʢʘʤʠ ʧʠʣʠ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟʤʝʥʰʫʶʪʴʩʷ ʪʝʨʪʷ ʽ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ.  

ʉʭʝʤʘ ʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʦʞʘʤʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ. 2.2.14. 

ʇʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʨʦʜʫʢʪʫ 4 ʜʦ ʨʽʟʘʣʴʥʦʛʦ ʥʦʞʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 

6 ʟʽ ʰʢʨʝʙʢʘʤʠ 5. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʘ ʦʪʞʝ, ʽ ʧʨʦʜʫʢʪʫ ʧʦʟʥʘʯʠʤʦ 

ɡʧʨ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʝʟ). 

ʈʫʭʦʤʠʡ ʧʨʦʜʫʢʪ ʟʫʩʪʨʽʯʘʻ ʜʠʩʢʦʚʠʡ ʥʽʞ 3, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʧʝʚʥʦʶ 

ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. ʐʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʦʜʫʢʪʫ ʚʟʜʦʚʞ ʣʝʟʘ ɡʪ ʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʝʟʘ ɡʧʨ ʛʝʦʤʝʪʨʠʯʥʦ ʩʢʣʘʜʘʶʪʴʩʷ, ʽ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪ 

ʟʨʦʩʪʘʻ. ʉʪʨʽʯʢʦʚʠʡ ʥʽʞ 2 ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʫʭ ʣʝʟʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʦ ʨʫʭʫ ʧʨʦʜʫʢʪʫ ʟʽ ʰʚʠʜʢʽʩʪʶ ɡʪ; ʧʨʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪ ʨʦʟʨʽʟʘʻʪʴʩʷ [3]. 

ɯʥʰʠʡ ʩʧʦʩʽʙ ʨʽʟʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ ʥʦʞʘ 

1 ʟ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ɡm. ʈʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 1 ʽ 3, ʱʦ ʜʽʶʪʴ ʨʦʟʜʽʣʴʥʦ ʘʙʦ 
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ʩʧʽʣʴʥʦ, ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʥʘʨʽʟʘʪʠ 

ʰʤʘʪʦʯʢʠ ʫ ʚʠʛʣʷʜʽ ʣʦʢʰʠʥʠ (ʩʪʦʚʙʮʽʚ) ʘʙʦ ʢʫʙʠʢʽʚ. 

 

ʈʠʩ. 2.2.14 ï ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʥʘʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʦʞʘʤʠ. 

 

ʋ ʜʝʷʢʠʭ ʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʥʽʞ ʥʝ ʨʦʙʠʪʴ ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʦʛʦ 

ʨʫʭʫ, ʪʦʙʪʦ 
ʪ

0u = , ʪʦʤʫ ʧʨʦʜʫʢʪ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʥʝ ʨʽʟʘʥʥʷʤ, ʘ ʨʫʙʘʥʥʷʤ, ʱʦ 

ʥʝʙʘʞʘʥʦ, ʘʣʝ ʚʠʧʨʘʚʜʘʥʦ ʟʘʚʜʷʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʩʧʨʦʱʝʥʥʶ ʨʽʟʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. ʑʦʜʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ ʜʦʩʠʪʴ ʚʽʜʢʣʶʯʠʪʠ ʥʽʞ 1 ʚʽʜ ʤʝʭʘʥʽʟʤʫ, 

ʱʦ ʧʨʠʚʦʜʠʪʴ ʡʦʛʦ ʚ ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʽ ʟʘʤʽʩʪʴ ʨʽʟʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʫʙʘʥʥʷ ʟʘ 
ʪ

0u = . 

ʉʭʝʤʠ ʤʝʭʘʥʽʟʤʽʚ ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʟʤʦʥʪʦʚʘʥʠʤʠ ʥʘ ʟʘʛʘʣʴʥʦʤʫ 

ʚʘʣʫ, ʧʦʢʘʟʘʥʽ ʥʘ ʈʠʩ. 2.2.15. ʇʨʦʜʫʢʪ ʣʝʞʠʪʴ ʚʽʣʴʥʦ ʥʘ ʩʪʨʽʯʢʦʚʦʤʫ 

ʪʨʘʥʩʧʦʨʪʝʨʽ ʘʙʦ ʥʘ ʧʽʜʩʪʘʚʮʽ ʟ ʦʧʦʨʘʤʠ. 

ʅʘ ʈʠʩ. 2.2.15 ʘ, ʙ ʥʘʚʝʜʝʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʝʟʘ ʽ ʛʨʝʙʽʥʢʠ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʠʤʠ 

ʪʦʥʢʠʤʠ ʣʝʟʘʤʠ. ʎʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʜʫʢʪ ʨʦʟʨʽʟʘʶʪʴ ʚʽʜʨʘʟʫ ʚ ʜʚʦʭ 

ʧʣʦʱʠʥʘʭ ï ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʽ ʚʝʨʪʠʢʘʣʴʥʽʡ. ʅʘʨʽʟʘʥʠʡ ʧʨʦʜʫʢʪ ʤʘʻ ʬʦʨʤʫ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʽʚ (ʩʪʦʚʧʯʠʢʽʚ), ʨʦʟʤʽʨʠ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʩʦʪʠ ʫʩʪʘʥʦʚʢʠ ʣʝʟʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʦʞʘ ʥʘʜ ʜʠʩʢʦʤ ʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʣʝʟʘʤʠ. 

ɿʘ ʫʤʦʚʠ, ʢʦʣʠ 
ʪ ʧʨ

 u u² , ʨʽʟʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ 

ʧʨʦʜʫʢʪʫ. ʗʢʱʦ ʧʨʦʜʫʢʪ ʟʘʢʨʽʧʣʝʥʠʡ (ʬʽʢʩʫʻʪʴʩʷ) ʥʝʨʫʭʦʤʦ 

( )ʪ ʧʨ, ʪ ʧʨ
 20 30u u u u> = » ), ʨʽʟʘʥʥʷ ʚʠʭʦʜʠʪʴ ʥʘʙʘʛʘʪʦ ʷʢʽʩʥʽʰʝ ( ʜʠʚ. ʨʠʩ. 

2.2.15 ʙ). ɿʘʤʽʥʘ ʜʠʩʢʦʚʦʛʦ ʥʦʞʘ, ʩʪʨʽʯʢʦʚʠʤ ʢʨʘʱʘ ʧʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʪʚʝʨʜʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʝʣʠʢʽ ʰʤʘʪʢʠ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʢʦʥʩʝʨʚʥʽʡ 
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ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʈʽʟʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʽʟ ʥʝʨʫʭʦʤʠʤ ʧʣʦʩʢʠʤ ʥʦʞʝʤ 2 ʽ 

ʛʨʝʙʥʝʚʠʜʥʦʶ ʦʧʦʨʦʶ 1 ʧʦʢʘʟʘʥʠʡ ʥʘ ʈʠʩ. 2.2.15 ʚ.  

 

ʈʠʩ. 2.2.15 ï ʉʭʝʤʠ ʤʝʭʘʥʽʟʤʽʚ ʽʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ. 

 

ʈʽʟʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʥʽʞ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʭʠʣʦ ʜʦ ʧʣʦʱʠʥʠ ʨʫʭʫ 

(ɡʧʨ). ʊʘʢʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʝ ʽ ʜʦʮʽʣʴʥʝ ʚ ʨʘʟʽ ʨʽʟʘʥʥʷ ʚʝʣʠʢʠʭ ʧʣʦʜʽʚ. 

ʄʝʭʘʥʽʟʤ ʽʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ ʽ ʨʦʪʘʮʽʡʥʦʾ ʧʦʜʘʯʝʶ ( ʨʠʩ. 2.2.15 ʛ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʣʫ 2 ʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 1, ʟʤʦʥʪʦʚʘʥʠʤʠ ʥʘ ʧʝʚʥʽʡ ʚʠʩʦʪʽ h ( 

ʜʠʚ. ʨʠʩ. 2.2.15 ʚ), ʚʘʣʫ 3 ( ʜʠʚ. ʨʠʩ. 2.2.15 ʛ) ʟ ʙʘʨʘʙʘʥʦʤ 4, ʫʩʪʘʥʦʚʣʝʥʠʤʠ ʚ 

ʢʦʞʫʩʽ 5. ʅʘ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ ʥʘʨʽʟʘʥʽ ʢʘʥʘʣʠ, ʫ ʷʢʽ ʟʘʭʦʜʷʪʴ ʥʦʞʽ, ʟʘʚʜʷʢʠ 

ʯʦʤʫ ʧʨʦʜʫʢʪ ʧʦʚʥʽʩʪʶ ʨʦʟʨʽʟʘʻʪʴʩʷ. ʉʭʝʤʘ ʨʽʟʘʥʥʷ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.2.15 ʜ. ʄʝʭʘʥʽʟʤ ʨʽʟʘʥʥʷ (ʧʝʨʝʪʠʥʫ) ʧʣʦʩʢʠʤ ʥʦʞʝʤ, 

ʟʜ̔ʡʩʥʶʻʪʴʩʷ ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʚʦʰʠʧʥʦï

ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 2.2.15 ʝ. ʋ ʤʝʭʘʥʽʟʤʽ, ʧʦʢʘʟʘʥʦʤʫ ʥʘ 

ʨʠʩ. 2.2.15 ʞ ʧʣʦʜʠ ʟʘʩʠʧʘʶʪʴ ʫ ʙʫʥʢʝʨ 4. ʅʠʞʥʽʡ ʢʨʘʡ ʡʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ h ʚʽʜ ʥʝʨʫʭʦʤʦʾ ʧʣʦʱʠʥʠ 3. ʂʦʞʫʭ ʙʫʥʢʝʨʘ ʩʣʫʞʠʪʴ ʦʧʦʨʦʶ, ʟʘʚʜʷʢʠ 

ʷʢʽʡ ʧʽʜ ʯʘʩ ʨʫʭʫ ʥʦʞʘ 1 ʚʽʜʨʽʟʘʻʪʴʩʷ ʰʘʨ ʧʨʦʜʫʢʪʫ ʥʝʦʙʭʽʜʥʦʾ ʪʦʚʱʠʥʠ, ʱʦ 

ʚʠʩʪʫʧʘʻ ʟ ʙʫʥʢʝʨʘ. ʇʦʪʽʤ ʥʽʞ ʚʠʩʪʫʧʦʤ 2 ʚʠʰʪʦʚʭʫʻ ʮʝʡ ʰʘʨ ʧʽʜ ʙʫʥʢʝʨ ʽ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ, ʜʘʣʽ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ. ʋ ʤʝʭʘʥʽʟʤʽ ʟ 
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ʧʣʦʩʢʠʤʠ ʥʦʞʘʤʠ ( ʨʠʩ. 2.2.15 ʟ) ʟʚʦʨʦʪʥʦïʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʥʦʞʘ ʟʘʤʽʥʝʥʦ 

ʦʙʝʨʪʘʣʴʥʠʤ. ʅʽʞ 4 ʟʘʢʨʽʧʣʝʥʠʡ ʥʝʨʫʭʦʤʦ ʥʘ ʦʙʝʨʪʦʚʦʤʫ ʜʠʩʢʫ 1 ʪʘʢ, ʱʦʙ ʣʝʟʦ 

ʡʦʛʦ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʝ ʚʠʱʝ ʚʽʜ ʜʠʩʢʘ ʥʘ ʚʝʣʠʯʠʥʫ h, ʽ ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 2 

ʥʽʞ ʟʨʽʟʫ̒  ʰʘʨ ʧʨʦʜʫʢʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʙʫʥʢʝʨʘ 5, ʥʝʦʙʭʽʜʥʦʾ ʪʦʚʱʠʥʠ. 

ʅʘ ʜʠʩʢʫ ʤʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʜʝʢʽʣʴʢʘ ʥʦʞʽʚ (ʟʚʠʯʘʡʥʦ 2é4). ɿʘʣʝʞʥʦ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʽʟʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ʄʝʭʘʥʽʟʤ ʨʽʟʘʥʥʷ ʚ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ (ʥʘ 

ʢʫʙʠʢʠ) ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.2.16. ʋ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʙʘʨʘʙʘʥʽ 1 ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʚʘʣʫ ʦʙʝʨʪʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʘ ʰʘʡʙʘ 2 ʟ ʨʘʜʽʘʣʴʥʠʤʠ 

ʣʦʧʘʪʢʘʤʠ 8. ʏʘʩʪʠʥʘ 10 ʙʘʨʘʙʘʥʘ 1 ʚʽʣʴʥʦ ʟʘʢʨʽʧʣʝʥʘ ʟʘ ʧʽʜʩʪʘʚʫ 9, ʘ ʾʾ 

ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʽ ʬʽʢʩʫʻʪʴʩʷ ʛʚʠʥʪʘʤʠ 11. ʇʨʦʜʫʢʪ 6 ʥʘʜʭʦʜʠʪʴ ʫ 

ʙʘʨʘʙʘʥ ʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʰʘʡʙʦʶ 2 ʜʦ ʡʦʛʦ ʩʪʽʥʦʢ. ʆʙʝʨʪʦʚʽ ʣʦʧʘʪʢʠ 8 

ʟʘʭʦʧʣʶʶʪʴ ʧʨʦʜʫʢʪ, ʧʦʜʘʶʪʴ ʡʦʛʦ ʜʦ ʥʝʨʫʭʦʤʠʭ ʧʣʦʩʢʠʭ ʥʦʞʘʭ 7, ʷʢʽ 

ʨʦʟʨʽʟʘʶʪʴ ʡʦʛʦ ʥʘ ʰʘʨʠ. ɺʠʩʦʪʘ ɸ ʧʣʘʩʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʯʘʩʪʠʥʠ 10 ʜʦ ʙʘʨʘʙʘʥʘ 1. ɼʠʩʢʦʚʠʡ ʥʽʞ 12 ʥʘʨʽʟʘʻ ʧʣʘʩʪʠ ʥʘ ʩʤʫʞʢʠ, ʘ ʧʣʦʩʢʽ 

ʥʦʞʽ 4, ʚʤʦʥʪʦʚʘʥʽ ʥʘ ʨʦʪʦʨʽ 3, ʥʘʨʽʟʘʶʪʴ ʩʤʫʞʢʠ ʥʘ ʢʫʙʠʢʠ ʰʠʨʠʥʦʶ

 8 ʤʤd= . 

 

 

ʈʠʩ. 2.2.16 ï ʄʝʭʘʥʽʟʤ ʨʽʟʘʥʥʷ ʚ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʧʣʦʱʠʥʘʭ. 

 

ɿʘʚʜʷʢʠ ʢʘʥʘʣʘʤ ʥʘ ʧʦʚʝʨʭʥʽ ʦʧʦʨʠ 5 ʽ ʟʫʙʮʷʤ ʫ ʟʘʜʘʥʽʡ ʯʘʩʪʠʥʽ ʥʘ 

ʚʽʜʙʠʚʘʻʤʦʤʫ ʛʨʝʙʝʥʽ 13 ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʨʦʟʨʽʟʘʪʠ ʧʨʦʜʫʢʪ. ʆʪʨʠʤʘʥʽ ʢʫʙʠʢʠ 

ʚʽʜʚʦʜʷʪʴʩʷ ʧʦ ʞʦʣʦʙʫ 14. 

ʋ ʨʽʟʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʤʘʰʠʥʠ çʈʠʪʤè ʧʨʦʜʫʢʪ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʙʫʥʢʝʨ 

ʽ ʧʦʪʽʤ ʧʦʪʨʘʧʣʷʻ ʚ ʢʠʰʝʥʽ ʞʠʚʠʣʴʥʠʢʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 500 ʭʚ. 
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ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʧʨʠʚʦʜʠʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʟʫʙʯʘʩʪʠʡ ʨʝʜʫʢʪʦʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʢʦʨʧʫʩʽ. ʇʨʦʜʫʢʪ, ʧʦʜʘʥʠʡ ʞʠʚʠʣʴʥʠʢʦʤ ʫ ʟʦʥʫ ʨʽʟʘʥʥʷ, ʨʦʟʨʽʟʘʻʪʴʩʷ ʚ ʪʨʴʦʭ 

ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ ʥʘ ʢʫʙʠʢʠ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʪʢʘ 

ʚʠʚʦʜʠʪʴʩʷ ʟ ʤʘʰʠʥʠ. ɼʝʪʘʣʽ ʡ ʚʫʟʣʠ ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʟʚʘʨʥʽʡ ʩʪʘʥʠʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʧʣʝʢʪ ʥʦʞʽʚ, ʷʢʽ ʜʦʜʘʶʪʴʩʷ ʜʦ ʤʘʰʠʥʠ, ʤʦʞʥʘ 

ʥʘʨʽʟʘʪʠ ʢʫʙʠʢʠ ʟ ʨʦʟʤʽʨʦʤ ʛʨʘʥʝʡ 5, 7 ʽ 10 ʤʤ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ çʈʠʪʤè 

ʩʢʣʘʜʘʻ 0,56 ʢʛ/ʩ (2000 ʢʛ/ʛʦʜ), ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 1,7 ʢɺʪ, ʤʘʩʘ 280 ʢʛ. 

ʈʽʟʘʣʴʥʘ ʤʘʰʠʥʘ ɸ9ïʂɺʇ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʽʟʘʥʥʷ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ ʥʘ 

ʢʫʙʠʢʠ, ʣʦʢʰʠʥʫ, ʩʢʠʙʦʯʢʠ ʽ ʙʨʫʩʦʯʢʠ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʚʦʜʥʦʛʦ ʽ 

ʨʽʟʘʣʴʥʦʛʦ ʙʣʦʢʽʚ, ʩʪʘʥʠʥʠ, ʧʣʘʩʪʦʚʦʛʦ ʥʦʞʘ, ʨʫʭʦʤʠʭ ʜʝʢʠ ʽ ʤʝʭʘʥʽʟʤʫ 

ʨʝʛʫʣʶʚʘʥʥʷ ʾʾ ʧʘʥʝʣʽ, ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʫʣʦʚʣʶʚʘʯʘ. 

ʅʘ ʩʪʘʥʠʥʽ ʟʤʦʥʪʦʚʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʱʦ ʧʦʚʽʜʦʤʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʦʙʝʨʪʘʥʥʷ ʧʨʠʚʦʜʥʦʛʦ ʙʣʦʢʘ, ʥʘ ʚʘʣ ʷʢʦʛʦ ʥʘʩʘʜʞʝʥʠʡ 

ʙʘʨʘʙʘʥ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʚʘ ʜʠʩʢʠ ʟ ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʥʠʭ ʯʦʪʠʨʤʘ 

ʣʦʧʘʪʷʤʠ. ɼʦ ʥʝʨʫʭʦʤʦʾ ʩʪʽʡʢʠ ʢʨʽʧʠʪʴʩʷ ʢʦʨʧʫʩ ʙʘʨʘʙʘʥʘ, ʥʘ ʷʢʦʤʫ 

ʨʦʟʤʽʱʝʥʠʡ ʥʝʨʫʭʦʤʠʡ ʧʣʘʩʪʦʚʠʡ ʥʽʞ. 

ɺʽʜ ʰʝʩʪʝʨʥʽ ʧʨʠʚʦʜʥʦʛʦ ʙʣʦʢʘ ʦʪʨʠʤʫʶʪʴ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʽ ʧʦʟʜʦʚʞʥʴʦʛʦ ʨʽʟʘʥʥʷ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʨʽʟʘʣʴʥʠʡ ʙʣʦʢ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʦʩʽ ʽ ʣʝʛʢʦ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʠʥʫʪʠʡ ʟ ʨʦʙʦʯʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʩʪʨʠʞʝʥʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʝʤʦʥʪʥʠʭ ʪʘ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ɼʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʢʦʨʧʫʩʫ ʙʘʨʘʙʘʥʘ ʧʨʠʤʠʢʘʻ ʙʫʥʢʝʨ. ɿʘ 

ʰʧʠʥʜʝʣʝʤ ʧʦʟʜʦʚʞʥʴʦʛʦ ʨʽʟʘʥʥʷ ʥʘ ʩʪʘʥʠʥʽ ʞʦʨʩʪʢʦ ʟʤʦʥʪʦʚʘʥʠʡ ʣʦʪʦʢ, ʯʝʨʝʟ 

ʷʢʠʡ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʧʨʦʜʫʢʪ. 

ʉʠʨʦʚʠʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʝʨʦʤʘʛʥʽʪʥʠʡ ʫʣʦʚʣʶʚʘʯ ʽ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʙʫʥʢʝʨ, ʚʩʪʫʧʘʻ ʚ ʦʙʝʨʪʦʚʠʡ ʙʘʨʘʙʘʥ, ʟʘʭʦʧʣʶʻʪʴʩʷ ʣʦʧʘʪʷʤʠ ʽ ʧʽʜ ʜʽʻʶ 

ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʥʝʨʫʭʦʤʦʛʦ ʢʦʨʧʫʩʫ. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʠʨʦʚʠʥʠ ʤʽʞ ʜʝʢʦʶ ʽ ʧʣʘʩʪʦʚʠʤ ʥʦʞʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʽʜʨʽʟʘʥʥʷ ʧʣʘʩʪʘ, ʡʦʛʦ ʪʦʚʱʠʥʘ ʨʝʛʫʣʶʻʪʴʩʷ ʟʤʽʥʦʶ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʫʭʦʤʦʶ 

ʜʝʢʦʶ ʽ ʥʦʞʦʤ. ʋ ʨʘʟʽ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʣʘʩʪ ʧʦʪʨʘʧʣʷʻ ʧʽʜ ʥʦʞʽ 

ʰʧʠʥʜʝʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʨʽʟʘʥʥʷ, ʷʢʽ ʨʦʟʨʽʟʘʶʪʴ ʡʦʛʦ ʥʘ ʣʦʢʰʠʥʫ ʨʦʟʤʽʨʦʤ, 

ʚʠʟʥʘʯʝʥʠʤ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. ʃʦʢʰʠʥʘ, 

ʧʝʨʝʤʽʱʘʶʯʠʩʴ ʧʦʚʝʨʭʥʝʶ ʫʪʨʠʤʫʚʘʯʘ ʧʣʘʩʪʦʚʦʛʦ ʥʦʞʘ, ʧʦʪʨʘʧʣʷʻ ʧʽʜ ʜʠʩʢʦʚʽ 

ʥʦʞʽ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʨʽʟʫ̒ ʪʴʩʷ ʥʘ ʢʫʙʠʢʠ ʘʙʦ ʙʨʫʩʦʯʢʠ. 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʰʠʥʠ ɸ9ïʂɺʇ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʽʜ ʯʘʩ 

ʨʽʟʘʥʥʷ ʥʘ ʢʫʙʠʢʠ ʨʦʟʤʽʨʦʤ 9,5Ĭ9, 5Ĭ9,5 ʤʤ ʩʪʘʥʦʚʠʪʴ 5000 ʢʛ/ʛʦʜ; ʫʩʪʘʥʦʚʣʝʥʘ 
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ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 2,2 ʢɺʪ; ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 1300Ĭ950Ĭ1200 ʤʤ; ʤʘʩʘ 

355 ʢʛ. 

ʈʽʟʘʣʴʥʘ ʤʘʰʠʥʘ ʈɿïʂʈɸ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ 

ʩʝʨʮʝʚʠʥʠ ʡ ʨʽʟʘʥʥʷ ʷʙʣʫʢ ʥʘ ʯʘʩʪʦʯʢʠ ( ʨʠʩ. 2.2.17). 

 

ʈʠʩ. 2.2.17 ï  ʄʘʰʠʥʘ ʈɿïʂʈɸ. 

 

ʅʘ ʢʘʨʢʘʩʽ 13 ʟʘʢʨʽʧʣʝʥʽ ʚʘʣʠ: ʚʝʜʫʯʠʡ 3 ʽʟ ʟʽʨʦʯʢʦʶ 15 ʽ ʚʝʜʝʥʠʡ 14 

ʧʦʭʠʣʦʛʦ ʣʘʥʮʶʛʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 2, ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʷʢʦʛʦ ʫʪʚʦʨʝʥʠʡ ʟ ʙʣʦʢʽʚ 

ʨʦʣʠʢʽʚ ʽ ʙʫʥʢʝʨʘ 1 ʜʣʷ ʧʨʠʡʦʤʫ ʧʣʦʜʽʚ. ʅʘ ʢʘʨʢʘʩʽ 12 ʟʘʢʨʽʧʣʝʥʽ ʚʘʣʠ: ʚʝʜʫʯʠʡ 

7, ʚʝʜʝʥʠʡ 4 ʽʟ ʟʽʨʦʯʢʦʶ 16, ʘ ʪʘʢʦʞ ʧʨʠʚʽʜ 9, ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 5 ʽ ʦʧʦʨʠ 10. 
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ɺʘʣʠ 4 ʽ 7 ʧʨʠʚʦʜʷʪʴ ʫ ʨʫʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʣʘʥʮʶʛʦʚʠʡ ʢʦʥʚʝʻʨ, ʨʦʙʦʯʠʡ ʦʨʛʘʥ 

ʷʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʠʪ 17 ʽʟ ʰʪʦʚʭʘʥʘʤʠ 18. 

ʇʣʦʜʠ ʜʽʘʤʝʪʨʦʤ 55é75 ʤʤ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʦʨʤʠ 0,7é1,1 ʟʘʩʠʧʘʶʪʴ ʫ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ ʧʦʭʠʣʦʛʦ ʢʦʥʚʝʻʨʘ. ʋʥʘʩʣʽʜʦʢ ʨʫʭʫ ʡʦʛʦ ʣʘʥʮʶʛʽʚ 

ʨʦʣʠʢʠ ʧʨʠʚʦʜʷʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʧʣʦʜʠ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʠ ʧʘʜʘʶʪʴ ʫ ʧʨʦʩʪʽʨ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʨʦʣʠʢʘʤʠ ʽ ʫʢʣʘʜʘʶʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʧʣʠʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʥʚʝʻʨʘ, 

ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʦʨʽʻʥʪʘʮʽʷ. ɼʘʣʽ ʧʣʦʜʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʽʜʧʨʫʞʠʥʝʥʽ 

ʜʚʦʩʪʫʣʢʦʚʽ ʚʦʨʦʪʘ ʚʽʜʩʽʢʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʣʽʜ ʥʘʜʽʡʥʦ 

ʫʪʨʠʤʫʻʪʴʩʷ ʫʪʨʠʤʫʚʘʯʝʤ ʽ ʬʽʢʩʘʪʦʨʦʤ 19 ʽ, ʜʦʣʘʶʯʠ ʦʧʽʨ ʧʽʜʧʨʫʞʠʥʝʥʠʭ 

ʚʦʨʽʪ, ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʠʭ, ʘ ʥʝʦʨʽʻʥʪʦʚʘʥʠʡ ʧʣʽʜ ʥʝ ʫʪʨʠʤʫʻʪʴʩʷ ʽ, 

ʧʨʦʚʘʣʠʚʰʠʩʴ ʯʝʨʝʟ ʟʘʟʦʨ ʤʽʞ ʧʣʠʪʘʤʠ, ʩʢʦʯʫʻʪʴʩʷ ʧʦ ʣʦʪʢʫ 11. ɼʘʣʽ ʧʣʦʜʠ 

ʥʘʜʭʦʜʷʪʴ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ. ʇʨʠ ʨʫʩʽ ʚʥʠʟ ʥʦʞʽ 20 ʚʭʦʜʷʪʴ ʫ ʧʣʦʜʠ ʥʝ ʥʘ ʧʦʚʥʫ ʾʭ 

ʚʠʩʦʪʫ, ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ ʥʦʞʽʚ ʧʣʦʜʠ ʚʠʪʷʛʫʶʪʴʩʷ ʟ ʢʦʤʽʨʦʢ; ʧʨʠ 

ʥʘʩʪʫʧʥʦʤʫ ʨʦʙʦʯʦʤʫ ʭʦʜʽ ʥʦʞʽʚ ʥʘ ʥʠʭ ʧʣʦʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʧʣʦʜʘʤʠ, 

ʫʢʣʘʜʝʥʠʤʠ ʚ ʦʩʝʨʝʜʢʘʭ, ʽ ʨʦʟʨʽʟʘʶʪʴʩʷ. ʏʘʩʪʦʯʢʠ ʨʦʟʨʽʟʘʥʠʭ ʧʣʦʜʽʚ ʚʠʥʦʩʷʪʴʩʷ 

ʧʣʠʪʘʤʠ ʢʦʥʚʝʻʨʘ ʽ ʣʦʪʢʦʤ 8, ʽ ʩʝʨʮʝʚʠʥʘ ʚʽʜʜʘʣʷʻʪʴʩʷ ʧʦ ʣʦʪʢʫ 6. 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʰʠʥʠ ʈɿïʂʈɸ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 2000 ʢʛ/ʛʦʜ; 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ 2,2 ʢɺʪ; ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 6050Ĭ1480Ĭ1800 ʤʤ; ʤʘʩʘ 

2085 ʢʛ. 

ʆʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʚʘʨʝʥʠʭ ʽ ʩʠʨʠʭ 

ʦʚʦʯʽʚ ʪʘ ʧʣʦʜʽʚ ʩʢʠʙʦʯʢʘʤʠ, ʙʨʫʩʦʯʢʘʤʠ, ʩʦʣʦʤʢʦʶ, ʩʪʨʫʞʢʦʶ,  ʢʫʙʠʢʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʜʦ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ  ʚʠʤʦʛʠ: ʯʘʩʪʦʯʢʠ 

ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʨʦʜʫʪʫ ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʘʜʘʥʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʥʝʷʢʽʩʥʠʭ ʯʘʩʪʦʯʦʢ, ʨʽʚʥʫ ʧʦʚʝʨʭʥʶ ʟʨʽʟʫ, ʙʝʟ ʪʨʽʱʠʥ ʽ ʥʝʨʽʚʥʦʩʪʝʡ, 

ʟʙʝʨʽʛʘʪʠ ʩʚʦʶ ʬʦʨʤʫ. ʇʽʜ ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʩʦʢʦʚʠʪʠʭ ʧʨʦʜʫʢʪʽʚ  ʥʝ ʧʦʚʠʥʝʥ 

ʚʠʪʽʢʘʪʠ ʩʽʢ, ʘ ʤôʷʢʽ ʧʨʦʜʫʢʪʠ ʥʝ ʧʦʚʠʥʥʽ ʜʝʬʦʨʤʫʚʘʪʠʩʷ. ʗʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʥʘʨʽʟʘʥʥʷ (ʨʫʙʘʥʥʷʤ ʯʠ ʢʦʚʟʘʥʥʷʤ), ʬʦʨʤʠ, 

ʛʦʩʪʨʦʪʠ ʽ ʢʫʪʘ ʟʘʪʦʯʫʚʘʥʥʷ ʥʦʞʽʚ, ʩʧʦʩʦʙʫ ʫʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʤʦʤʝʥʪ 

ʨʽʟʘʥʥʷ.  

ʋʩʽ ʦʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʚʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʦʪʚʦʨʠ ï 

ʚʝʣʠʢʠʡ (ʥʘʧʽʚʢʨʫʛʣʠʡ) ʽ ʤʘʣʠʡ  ʢʨʫʛʣʠʡ (ʜʣʷ ʜʦʚʛʠʭ ʦʚʦʯʽʚ). ʋ ʩʫʯʘʩʥʠʭ 

ʦʚʦʯʝʨʽʟʢʘʭ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʟʥʷʪʠ ʙʫʥʢʝʨ ʟ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʡ ʣʝʛʢʦ ʧʦʤʠʪʠ 

ʧʽʩʣʷ ʨʦʙʦʪʠ. ɼʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʘʙʦ ʟʘʤʽʥʠ ʣʝʟʘ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʟʥʽʤʥʠʤʠ. 

ʄʘʰʠʥʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʣʦʜʽʚ ʽ ʦʚʦʯʽʚ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʨʷʜʦʤ ʦʟʥʘʢ ( 

ʨʠʩ. 2.2.18)  
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ɼʠʩʢʦʚʽ ʦʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ. ʅʘʡʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʨʝʩʪʦʨʘʥʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʘʙʫʣʠ ʜʠʩʢʦʚʽ ʦʚʦʯʝʨʽʟʢʠ. ɺ ʮʠʭ ʤʘʰʠʥʘʭ ʥʦʞʽ 

(ʚʽʜʨʽʟʥʽ ï ʧʨʷʤʦʣʽʥʽʡʥʽ, ʩʝʨʧʦʧʦʜʽʙʥʽ, ʪʘ ʧʨʦʨʽʟʥʽ ʥʦʞʦʚʽ ʛʨʝʙʽʥʢʠ) 

ʟʘʢʨʽʧʣʷʶʪʴʩʷ  ʥʘ  ʦʙʝʨʪʘʣʴʥʦʤʫ ʦʧʦʨʥʦʤʫ ʜʠʩʢʫ. ʇʨʦʜʫʢʪ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʧʦʚʝʨʭʥʽ ʜʠʩʢʘ ʰʪʦʚʭʘʯʝʤ. ʇʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʽ 

ʩʝʨʧʦʧʦʜʽʙʥʠʭ ʥʦʞʽʚ ʧʨʦʜʫʢʪ ʥʘʨʽʟʫʻʪʴʩʷ ʩʢʠʙʦʯʢʘʤʠ ʪʦʚʱʠʥʦʶ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʣʦʩʢʠʤ ʥʦʞʝʤ ʽ ʜʠʩʢʦʤ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʞʫʯʦʛʦ ʜʠʩʢʘ  ʽ 

ʥʝʨʫʭʦʤʦʾ ʥʦʞʦʚʦʾ ʨʝʰʽʪʢʠ ʤʦʞʣʠʚʝ ʥʘʨʽʟʘʥʥʷ ʚʘʨʝʥʠʭ ʦʚʦʯʽʚ ʢʫʙʠʢʘʤʠ.  ʇʨʠ 

ʮʴʦʤʫ ʨʦʟʤʽʨʠ ʦʪʚʦʨʽʚ ʥʦʞʦʚʠʭ ʨʝʰʽʪʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʜʝʥʪʠʯʥʽ ʚʠʩʦʪʽ 

ʫʩʪʘʥʦʚʢʠ ʥʦʞʘ ʨʽʞʫʯʦʛʦ ʜʠʩʢʘ, ʥʘʧʨʠʢʣʘʜ 10 ʤʤ ʪʦʚʱʠʥʘ ʥʘʨʽʟʢʠ ʪʘ 10x10 ʤʤ 

ï ʨʦʟʤʽʨ ʦʪʚʦʨʽʚ. ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʦʚʦʯʽʚ ʙʨʫʩʦʯʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʩʢʠ ʟ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʥʦʞʘʤʠ (ʧʣʦʩʢʽ ʥʦʞʽ ʟ ʥʦʞʦʚʠʤʠ ʛʨʝʙʽʥʢʘʤʠ), ʷʢʽ ʧʽʜʨʽʟʫʶʪʴ 

ʧʨʦʜʫʢʪ ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ. ɼʣʷ ʥʘʨʽʟʘʥʥʷ  ʦʚʦʯʽʚ  ʩʦʣʦʤʢʦʶ  ʻ ʪʝʨʪʢʦʚʠʡ  ʜʠʩʢ 

(ʩʪʘʣʴʥʠʡ ʣʠʩʪ ʽʟ ʦʪʚʦʨʘʤʠ, ʢʨʘʾ  ʷʢʠʭ ʚʽʜʽʛʥʫʪʽ ʪʘ ʟʘʛʦʩʪʨʝʥʽ). 

 

 

ʈʠʩ. 2.2.18 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʚʦʯʝʨʽʟʦʢ. 
 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʚʦʯʝʨʽʟʦʢ 

2. ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ: 

-ʜʠʩʢʦʚʽ; 

-ʨʦʪʦʨʥʽ; 

-ʧʫʘʥʩʦʥʥʽ; 

-ʢʦʤʙʽʥʦʚʘʥʽ 

3. ɿʘ ʨʦʟʤʽʱʝʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: 

-ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ; 

-ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ; 

-ʟ ʧʦʭʠʣʠʤ 

 4. ɿʘ ʚʠʜʦʤ ʧʨʠʚʦʜʘ: 

-  ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʨʠʚʦʜʦʤ; 

-  ʷʢ ʟʤʽʥʥʽ ʤʝʭʘʥʽʟʤʠ; 

-  ʤʝʭʘʥʽʯʥʽ (ʙʝʟʧʨʠʚʦʜʥʽ) 

 

1. ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ: 

-ʜʣʷ ʩʠʨʠʭ ʦʚʦʯʽʚ; 

-ʜʣʷ ʚʘʨʝʥʠʭ ʦʚʦʯʽʚ; 

-ʫʥʽʚʝʨʩʘʣʴʥʽ 



 
 

142 
 

ɼʠʩʢʦʚʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʦʚʦʯʝʨʽʟʢʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ( ʨʠʩ. 2.2.19) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ ʽʟ ʚʤʦʥʪʦʚʘʥʠʤ ʫ ʥʴʦʛʦ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʨʠʚʦʜʥʠʤ ʚʘʣʦʤ. ʆʙʝʨʪʘʥʥʷ ʚʘʣʫ 

ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ. ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʟʘʢʨʽʧʣʝʥʦ ʫ 

ʢʦʨʧʫʩʽ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʣʠʪʽ, ʱʦ ʤʘʻ ʧʘʟʠ ʜʣʷ ʥʘʪʷʛʫ  ʧʘʩʽʚ. ʇʨʠʚʦʜʥʠʡ ʚʘʣ 

ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ, ʟʘʢʨʠʪʠʭ ʢʨʠʰʢʘʤʠ, ʽ ʫʱʽʣʴʥʝʥʠʡ ʛʫʤʦʚʠʤʠ 

ʤʘʥʞʝʪʘʤʠ.  

 

1 ï ʧʨʠʚʦʜʥʠʡ ʚʘʣ; 2 ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 3 ï ʧʽʜʰʠʧʥʠʢ; 4 ï ʛʚʠʥʪ; 

5 ï ʢʦʨʧʫʩ;   6 ï ʨʽʟʘʣʴʥʠʡ ʜʠʩʢ; 7 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ;  

8 ï ʛʚʠʥʪ;  9 ï ʚʪʫʣʢʘ; 10 ï ʨʝʛʫʣʶʚʘʣʴʥʘ ʛʘʡʢʘ; 11 ï ʩʢʠʜʘʯ;  

12 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 13 ï ʢʣʠʥʦʧʘʩʦʚʘ ʧʝʨʝʜʘʯʘ; 14 ï ʛʘʡʢʘ; 15 ï ʢʨʦʥʰʪʝʡʥ;               

16 ï ʩʝʨʧʦʚʠʜʥʠʡ ʦʪʚʽʨ; 17 ï ʢʨʫʛʣʽ ʦʪʚʦʨʠ. 

ʈʠʩ. 2.2.19 ʋʥʽʚʝʨʩʘʣʴʥʘ ʜʠʩʢʦʚʘ ʦʚʦʯʝʨʽʟʘʣʴʥʘ ʤʘʰʠʥʘ.   
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ʅʘ ʚʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʢʠʜʘʯ  ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽʟ 

ʟʦʥʠ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯʽ ʥʘʨʽʟʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ʋ 

ʢʦʨʧʫʩʽ ʻ ʨʦʙʦʯʘ ʢʘʤʝʨʘ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʨʽʟʘʣʴʥʠʡ ʜʠʩʢ. 

ʅʘ ʣʠʮʴʦʚʽʡ ʩʪʦʨʦʥʽ ʢʦʨʧʫʩʫ ʚʩʪʘʥʦʚʣʝʥʦ   ʧʫʣʴʪ  ʢʝʨʫʚʘʥʥʷ,   ʥʘ   ʷʢʦʤʫ   

ʟʤʦʥʪʦʚʘʥʽ ʢʥʦʧʢʠ, ʙʣʦʢʫʚʘʣʴʥʠʡ ʚʠʤʠʢʘʯ ʽ ʤʘʛʥʽʪʥʠʡ ʧʫʩʢʘʯ. ʅʘ ʟʘʜʥʽʡ ʩʪʽʥʮʽ 

ʢʦʨʧʫʩʘ ʟʘʢʨʽʧʣʝʥʦ ʱʠʪʦʢ, ʱʦ ʤʘʻ ʞʘʣʶʟʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʧʣʠʚʫ ʧʦʚʽʪʨʷ 

ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ.   ʅʠʞʥʷ ʯʘʩʪʠʥʘ  ʢʦʨʧʫʩʫ ʟʘʢʨʠʪʘ ʱʠʪʢʦʤ  ʟ  ʥʽʞʢʘʤʠï

ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ, ʟʘʢʨʽʧʣʝʥʠʤʠ ʛʚʠʥʪʘʤʠ.  

ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʜʘʥʥʷ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʦʚʭʘʯʽʚ ʜʦ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʙʫʥʢʝʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ, 

ʚ ʷʢʦʤʫ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʥʘʥʽ ʪʨʠ ʦʪʚʦʨʠ: ʩʝʨʧʦʚʠʜʥʠʡ ʽ ʜʚʘ 

ʮʠʣʽʥʜʨʠʯʥʽ. ʋ ʩʝʨʧʦʚʠʜʥʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ    ʰʪʦʚʭʘʯ, ʱʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʟʜʦʚʞ ʩʝʨʧʦʚʠʜʥʦʛʦ ʢʘʥʘʣʫ, ʫ ʚʝʨʭʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʽʥ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʋ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʽʜʩʽʢʘʭ 

(ʚʝʣʠʢʦʤʫ ʽ ʤʘʣʦʤʫ) ʧʨʦʜʫʢʪ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʜʠʩʢʦʚʦʛʦ ʥʦʞʘ ʰʪʦʚʭʘʯʘʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʚ ʤʘʰʠʥʽ ʧʝʨʝʜʙʘʯʝʥʦ ʙʣʦʢʫʚʘʣʴʥʠʡ 

ʚʠʤʠʢʘʯ, ʷʢʠʡ ʨʦʟʨʠʚʘʻ ʣʘʥʮʶʛ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠ ʟʥʷʪʦʤʫ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ. 

ʋ   ʢʦʤʧʣʝʢʪʽ  ʤʘʰʠʥʠ   ʧʝʨʝʜʙʘʯʝʥʽ ʟʤʽʥʥʽ  ʨʦʙʦʯʽ  ʦʨʛʘʥʠ: ʜʠʩʢʦʚʠʡ ʥʽʞ 

ï ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʢʨʫʞʘʣʴʮʷʤʠ, ʩʢʠʙʦʯʢʘʤʠ, ʢʽʣʴʮʷʤʠ, ʧʽʚʢʽʣʴʮʷʤʠ ʪʘ 

ʰʘʪʢʫʚʘʥʥʷ ʢʘʧʫʩʪʠ (2 ʤʤ); ʢʦʤʙʽʥʦʚʘʥʠʡ ʥʽʞ ï ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʙʨʫʩʦʯʢʘʤʠ 

10Ĭ10 ʤʤ ʘʙʦ ʩʦʣʦʤʢʦʶ 3Ĭ3 ʤʤ; ʪʝʨʪʢʦʚʠʡ ʜʠʩʢ ï ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʩʪʨʫʞʢʦʶ 

ʧʝʨʝʨʽʟʦʤ 0,8Ĭ1,2 ʤʤ ʽ ʜʣʷ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ (ʥʘʪʠʨʘʥʥʷ) ʧʨʦʜʫʢʪʽʚ; ʥʦʞʦʚʘ 

ʨʝʰʽʪʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʚʘʨʝʥʠʭ ʦʚʦʯʽʚ ʢʫʙʠʢʘʤʠ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʨʘʟʦʤ ʽʟ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʜ ʥʝʶ.  

ʇʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʤʘʰʠʥʠ ʦʚʦʯʽ ʧʦʜʘʶʪʴ ʚʨʫʯʥʫ ʚ ʦʜʠʥ ʽʟ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʦʪʚʦʨʽʚ ʽ ʧʨʠʪʠʩʢʘʶʪʴ ʰʪʦʚʭʘʯʝʤ ʜʦ ʦʙʝʨʪʦʚʦʛʦ ʨʽʟʘʣʴʥʦʛʦ 

ʜʠʩʢʘ. ʅʦʞʽ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʜʠʩʢʦʤ, ʚʽʜʨʽʟʘʶʪʴ ʚʽʜ ʧʨʦʜʫʢʪʫ 

ʧʦʩʣʽʜʦʚʥʦ ʰʘʨ ʟʘ ʰʘʨʦʤ ʫ ʚʠʛʣʷʜʽ ʩʢʠʙʦʯʦʢ, ʢʽʣʝʮʴ, ʥʘʧʽʚʢʽʣʝʮʴ, ʙʨʫʩʦʯʢʽʚ, 

ʩʦʣʦʤʢʠ. ʋ ʤʦʤʝʥʪ ʚʽʜʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪ ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʽʥʢʦʶ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʰʪʦʚʭʘʯʝʤ. ɺʽʜʨʽʟʘʥʽ ʯʘʩʪʦʯʢʠ ʧʨʦʜʫʢʪʫ 

ʧʨʦʭʦʜʷʪʴ ʚ ʦʪʚʦʨʠ ʨʽʟʘʣʴʥʦʛʦ ʜʠʩʢʘ, ʟʘʭʦʧʣʶʶʪʴʩʷ ʦʙʝʨʪʦʚʠʤ ʩʢʠʜʘʯʝʤ ʽ 

ʧʦʜʘʶʪʴʩʷ ʚ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʦʪʚʽʨ. 

ɼʠʩʢʦʚʘ ʦʚʦʯʝʨʽʟʘʣʴʥʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʤʘʰʠʥʘ ʊʄ ʬʽʨʤʠ STILFER (ɯʪʘʣʽʷ) 

ʚʠʢʦʥʘʥʘ ʟ ʧʦʭʠʣʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ( ʨʠʩ. 2.2.20) ʽ ʧʨʠʟʥʘʯʝʥʘ 
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ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʦʜʨʽʙʥʝʥʥʷ ʛʦʨʽʭʽʚ ʽ ʩʠʨʫ. ɿʥʽʤʥʘ 

ʢʨʠʰʢʘ ʟʘʢʨʠʚʘʻ ʨʦʙʦʯʫ ʟʦʥʫ ʟ ʨʽʟʘʣʴʥʠʤ ʜʠʩʢʦʤ. ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʤʘʣʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʡ ʦʜʥʦʛʦ ʚʝʣʠʢʦʛʦ ʩʝʨʧʦʚʠʜʥʦʛʦ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʙʫʥʢʝʨʽʚ, ʚ ʷʢʠʭ ʧʨʦʜʫʢʪ ʧʨʦʰʪʦʚʭʫʻʪʴʩʷ  ʜʦ ʨʽʟʘʣʴʥʦʛʦ 

ʜʠʩʢʘ ʧʫʘʥʩʦʥʥʠʤʠ ʰʪʦʚʭʘʯʘʤʠïʧʨʠʪʠʩʢʘʤʠ [2].  

 

1 ï ʦʩʥʦʚʘ; 2 ï ʥʽʞʢʠ, ʱʦ ʨʝʛʫʣʶʶʪʴʩʷ; 3 ï ʧʣʘʩʪʠʢʦʚʠʡ ʰʪʦʚʭʘʯ;                              

4 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 5 ï ʰʪʦʚʭʘʯïʧʨʠʪʠʩʢ; 6 ï ʢʨʠʰʢʘ;  7 ï ʢʦʨʧʫʩ;                

8 ï ʟʘʪʠʩʢʘʯ; 9 ï ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ ; 10 ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʘʯʦʢ;                            

11 ï  ʯʫʪʣʠʚʠʡ ʩʝʥʩʦʨ. 

ʈʠʩ. 2.2.20 ï ɼʠʩʢʦʚʘ ʦʚʦʯʝʨʽʟʘʣʴʥʘ ʤʘʰʠʥʘ ʊʄ. 

 

ʂʦʥʩʪʨʫʢʮʽʻʶ ʤʘʰʠʥʠ ʧʝʨʝʜʙʘʯʝʥʦ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʽ ʙʣʦʢʫʚʘʥʥʷ. ʇʨʠ 

ʧʽʜʡʦʤʽ ʰʪʦʚʭʘʯïʧʨʠʪʠʩʢ ʤʘʰʠʥʘ ʟʫʧʠʥʷʻʪʴʩʷ ʟ ʚʽʜʢʨʠʪʠʤ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ 

ʦʪʚʦʨʦʤ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʪʘ ʙʝʟʧʝʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʦʤʘ ʨʫʢʘʤʠ. 

ɺʝʣʠʢʠʡ ʨʦʟʤʽʨ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʥʘʨʽʟʘʥʥʽ ʧʨʦʜʫʢʪʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʴ. ʂʦʣʠ ʰʪʦʚʭʘʯï

ʧʨʠʪʠʩʢ ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʚ ʙʫʥʢʝʨ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʚʢʣʶʯʝʥʥʷ 

ʤʘʰʠʥʠ. ʆʢʨʽʤ ʪʦʛʦ,  ʧʨʠ ʟʥʽʤʘʥʥʽ ʢʨʠʰʢʠ, ʱʦ ʟʘʢʨʠʚʘʻ ʨʽʟʘʣʴʥʠʡ ʜʠʩʢ, ʨʦʙʦʪʘ 

ʤʘʰʠʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʽ ʧʦʚʪʦʨʥʝ ʫʚʽʤʢʥʝʥʥʷ ʤʘʰʠʥʠ ʤʦʞʣʠʚʝ 

ʣʠʰʝ ʧʽʩʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʰʢʠ. ʈʦʙʦʪʘ ʤʘʰʠʥʠ ʪʘʢʦʞ 

ʙʣʦʢʫʻʪʴʩʷ, ʷʢʱʦ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʘʯʦʢ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʢʦʤʧʣʝʢʪʫ 

ʤʘʰʠʥʠ ʽ ʦʩʥʘʱʝʥʠʡ ʯʫʪʣʠʚʠʤ ʩʝʥʩʦʨʦʤ, ʥʝ ʨʦʟʤʽʱʝʥʦ ʧʽʜ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤ 

ʦʪʚʦʨʦʤ ʫ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ( ʨʠʩ. 2.2.20, ʙ).  
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ʈʦʪʦʨʥʽ ʦʚʦʯʝʨʽʟʘʣʴʥʽ ʤʘʰʠʥʠ.  

ɺʽʜʤʽʥʥʽʩʪʴ ʪʘʢʠʭ ʤʘʰʠʥ  ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʩʢʦʚʠʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʦʞʽ 

ʤʘʰʠʥʠ ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʫʭʦʤʠʤʠ, ʘ ʧʨʦʜʫʢʪ ʧʝʨʝʤʽʱʘʻʪʴʩʷ 

ʦʙʝʨʪʦʚʠʤ ʨʦʪʦʨʦʤ ʽʟ ʣʦʧʘʪʢʘʤʠ [3].  

ʈʦʙʦʯʦʶ ʢʘʤʝʨʦʶ ʮʽʻʾ ʤʘʰʠʥʠ ( ʨʠʩ. 2.2.21) ʻ ʚʝʨʪʠʢʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʣʠʪʠʡ ʮʠʣʽʥʜʨ, ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʢʦʨʧʫʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʯʝʧʘ ʽ ʬʽʢʩʫʶʯʦʾ 

ʟʘʩʫʚʢʠ. ɿʚʝʨʭʫ ʥʘ ʨʦʙʦʯʫ ʢʘʤʝʨʫ ʫʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʢʠʜʥʠʡ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ  ʽ ʩʪʦʧʦʨʠʪʴʩʷ ʬʽʢʩʘʪʦʨʦʤ. ʋ ʙʽʯʥʽʡ 

ʩʪʽʥʮʽ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʚʠʢʦʥʘʥʦ ʧʨʦʨʽʟ, ʢʫʜʠ ʚʩʪʘʚʣʷʶʪʴ ʟʤʽʥʥʠʡ ʥʦʞʦʚʠʡ ʙʣʦʢ. 

ɻʦʩʪʨʘ ʢʨʘʡʢʘ ʥʦʞʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʩʪʽʥʢʠ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 

ʽ ʚʠʩʪʫʧʘʻ ʚʩʝʨʝʜʠʥʫ ʢʘʤʝʨʠ ʥʘ ʚʽʜʩʪʘʥʴ, ʨʽʚʥʫ ʪʦʚʱʠʥʽ ʩʢʠʙʦʯʦʢ, ʱʦ 

ʚʽʜʨʽʟʘʶʪʴʩʷ. ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʧʨʦʜʫʢʪʫ ʙʨʫʩʦʯʢʘʤʠ ʥʦʞʦʚʠʡ ʙʣʦʢ ʜʦʜʘʪʢʦʚʦ 

ʦʩʥʘʱʝʥʠʡ ʥʦʞʦʚʦʶ ʛʨʝʙʽʥʢʦʶ, ʣʝʟʘ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʩʪʽʥʢʠ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ. ʅʦʞʦʚʽ ʙʣʦʢʠ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʩʪʽʥʮʽ ʢʘʤʝʨʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʣʢʠ ʽ ʚʽʜʢʠʜʥʦʛʦ ʙʦʣʪʘ.  

 

1 ï ʚʠʭʽʜʥʠʡ ʚʘʣ; 2 ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 3 ï ʥʦʞʦʚʠʡ ʙʣʦʢ; 4 ï ʚʽʩʴ;  

5 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʦʪʚʽʨ; 6 ï ʬʽʢʩʘʪʦʨ; 7 ï ʣʦʧʘʪʽ; 8 ï ʨʦʙʦʯʘ ʢʘʤʝʨʘ;                     

9 ï ʜʠʩʢ; 10 ï ʟʘʩʫʚʢʘ; 11 ï  ʢʦʨʧʫʩ; 12 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 13 ï ʢʣʠʥʦʧʘʩʦʚʘ 

ʧʝʨʝʜʘʯʘ. 

ʈʠʩ. 2.2.21 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʪʦʨʥʦʾ ʦʚʦʯʝʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

 

ɺʩʝʨʝʜʠʥʽ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʪʦʨ, ʱʦ ʤʘʻ ʧʽʜʩʪʘʚʢʫ ʫ ʚʠʛʣʷʜʽ 

ʜʠʩʢʘ, ʜʦ ʷʢʦʛʦ ʧʨʠʢʨʽʧʣʝʥʽ ʪʨʠ ʚʝʨʪʠʢʘʣʴʥʽ ʣʦʧʘʪʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʢʫʪʦʤ 
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65Á ʜʦ ʜʦʪʠʯʥʦʾ ʦʢʨʫʞʥʦʩʪʽ ʦʩʥʦʚʠ ʨʦʪʦʨʘ. ʈʦʪʦʨ ʟʤʦʥʪʦʚʘʥʦ ʥʘ ʚʝʨʭʥʴʦʤʫ 

ʢʽʥʮʽ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ  ʧʨʠʚʦʜʥʦʾ ʯʘʩʪʠʥʠ ʤʘʰʠʥʠ ʽ ʟʘʢʨʽʧʣʝʥʦ ʛʚʠʥʪʦʤ ʽʟ ʣʽʚʠʤ 

ʨʽʟʴʙʣʝʥʥʷʤ. ʆʙʝʨʪʘʥʥʷ ʨʦʪʦʨʫ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʯʝʨʝʟ 

ʢʣʠʥʦʧʘʩʦʚʫ ʧʝʨʝʜʘʯʫ. ʅʘ ʨʦʪʦʨʥʽʡ ʦʚʦʯʝʨʽʟʘʣʴʥʽʡ ʤʘʰʠʥʽ ʦʚʦʯʽ ʥʘʨʽʟʘʶʪʴʩʷ 

ʩʢʠʙʦʯʢʘʤʠ ʪʦʚʱʠʥʦʶ 3 ʤʤ, ʙʨʫʩʦʯʢʘʤʠ ï ʧʝʨʝʪʠʥʦʤ 6Ĭ6 ʽ 10Ĭ10 ʤʤ ʽ 

ʩʦʣʦʤʢʦʶ ï 3 ʤʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʘ ʦʩʥʘʱʝʥʘ 

ʙʣʦʢʫʚʘʣʴʥʠʤ ʚʠʤʠʢʘʯʝʤ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʚʢʣʶʯʝʥʥʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠ ʟʥʷʪʠʭ 

ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʽ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ. ʇʨʦʜʫʢʪ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʦʪʚʽʨ ʢʣʘʜʫʪʴ ʫ ʨʦʙʦʯʫ ʢʘʤʝʨʫ, ʜʝ ʚʽʥ ʟʘʭʦʧʣʶʻʪʴʩʷ ʨʦʙʦʯʠʤʠ ʣʦʧʘʪʷʤʠ ʨʦʪʦʨʘ 

ʽ ʧʦʜʘʻʪʴʩʷ ʜʦ ʥʝʨʫʭʦʤʠʭ ʥʦʞʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ 

ʪʘ ʣʦʧʘʪʢʘʤʠ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʽʥʢʠ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ, ʩʢʦʚʟʘʻ ʧʦ 

ʥʽʡ ʽ ʥʘʩʫʚʘʻʪʴʩʷ ʥʘ ʥʝʨʫʭʦʤʽ ʥʦʞʽ. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʩʢʠʙʦʯʢʘʤʠ ʚʠʩʪʫʧʘʶʯʠʡ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 

ʥʽʞ ʟʘ ʢʦʞʝʥ ʦʙʝʨʪ ʚʽʜʨʽʟʘʻ ʚʽʜ ʧʨʦʜʫʢʪʫ ʰʘʨ, ʱʦ ʜʦʨʽʚʥʶʻ ʪʦʚʱʠʥʽ ʩʢʠʙʦʯʢʠ. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʙʨʫʩʦʯʢʘʤʠ, ʩʦʣʦʤʢʦʶ ʰʘʨ ʧʨʦʜʫʢʪʫ ʩʧʦʯʘʪʢʫ ʥʘʜʨʽʟʘʻʪʴʩʷ 

ʥʦʞʦʚʦʶ ʛʨʝʙʽʥʢʦʶ, ʘ ʧʦʪʽʤ ʚʽʜʨʽʟʘʻʪʴʩʷ ʥʦʞʝʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʦʞʽʚ ʥʦʞʦʚʦʾ ʛʨʝʙʽʥʢʠ. ɺʽʜʨʽʟʘʥʽ ʯʘʩʪʠʥʢʠ ʧʨʦʜʫʢʪʫ 

ʥʘʜʭʦʜʷʪʴ ʩʧʦʯʘʪʢʫ ʚ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʘ ʧʦʪʽʤ ʫ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʰʠʥʠ.  

ʇʫʘʥʩʦʥʥʽ ʙʝʟʧʨʠʚʦʜʥʽ ʦʚʦʯʝʨʽʟʘʣʴʥʽ  ʤʝʭʘʥʽʟʤʠ. ʇʨʠʩʪʨʦʾ ʮʴʦʛʦ ʪʠʧʫ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʥʠʭ ʦʚʦʯʽʚ ʫ ʬʦʨʤʽ ʙʨʫʩʦʯʢʽʚ,  ʢʘʨʪʦʧʣʽ ï ʩʧʽʨʘʣʣʶ, 

ʱʦ ʚʠʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʣʘʥʰʫʚʘʪʠ ʾʾ, ʜʣʷ ʩʝʛʤʝʥʪʥʦʛʦ ʥʘʨʽʟʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

(ʯʘʩʪʦʯʢʘʤʠ). ʊʘʢʽ  ʤʝʭʘʥʽʟʤʠ ʟʨʫʯʥʽ ʚ ʨʦʙʦʪʽ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜ ʧʨʘʮʽʚʥʠʢʘ 

ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ ( ʨʠʩ. 2.2.22). ʄʦʜʝʣʽ ʨʽʟʥʷʪʴʩʷ ʟʘ ʛʘʙʘʨʠʪʘʤʠ ʽ ʧʣʦʱʝʶ 

ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʤʦʞʫʪʴ ʤʘʪʠ ʦʪʚʦʨʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ: 

8Ĭ8, 10Ĭ10, 12Ĭ12 ʤʤ. ʈʦʟʤʽʨ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 15 ʩʤ. 

ʆʧʦʨʥʽ ʥʽʞʢʠ ʤʘʶʪʴ ʦʪʚʦʨʠ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʛʚʠʥʪʘʤʠ ʜʦ ʨʦʙʦʯʦʾ 

ʧʦʚʝʨʭʥʽ. ʊʘʢʽ ʦʚʦʯʝʨʽʟʢʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ, ʪʘʢ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʇʨʦʜʫʢʪ ʫʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʘʧʨʷʤʥʫ ʽ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʧʫʘʥʩʦʥʦʤ, ʱʦ 

ʨʫʭʘʻʪʴʩʷ, ʧʦ ʥʘʧʨʷʤʥʽʡ ʯʝʨʝʟ ʨʽʞʫʯʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʨʘʤʮʽ  

ʣʝʛʢʦʟʥʽʤʥʠʤ ʬʣʘʥʮʝʤ. ʈʫʭ ʧʫʘʥʩʦʥʫ ʧʝʨʝʜʘʻʪʴʩʷ ʰʪʦʢʦʤ, ʟ'ʻʜʥʘʥʠʤ ʰʘʨʥʽʨʦʤ 

ʽʟ ʚʘʞʝʣʝʤ. 
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ʘ ï ʚʠʜ ʟʙʦʢʫ; ʙ ï ʟʤʽʥʥʽ ʨʽʟʘʣʴʥʽ ʝʣʝʤʝʥʪʠ: 1 ï ʦʧʦʨʥʽ ʥʽʞʢʠ; 2 ï ʨʘʤʘ;                      

3 ï ʥʘʧʨʷʤʥʘ ʜʣʷ ʦʚʦʯʽʚ; 4 ï ʨʫʯʢʘ: 5 ï ʰʪʦʢ; 6 ï ʧʫʘʥʩʦʥ (ʧʦʨʰʝʥʴ);                         

7 ï ʥʘʧʨʷʤʥʽ ʜʣʷ ʧʫʘʥʩʦʥʘ; 8 ï ʨʘʤʢʘ ʢʨʽʧʣʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ;                        

9 ï ʝʣʝʤʝʥʪ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʙʨʫʩʦʯʢʘʤʠ; 10 ïʝʣʝʤʝʥʪ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʯʘʩʪʦʯʢʘʤʠ. 

ʈʠʩ. 2.2.22 ï ʉʭʝʤʘ ʧʫʘʥʩʦʥʥʦʾ ʙʝʟʧʨʠʚʦʜʥʦʾ ʦʚʦʯʝʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

 

2.2.7. ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʮʝʥʪʨʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ 

 

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʮʫʢʨʫ ʟ ʙʫʨʷʢʽʚ ʰʣʷʭʦʤ ʜʠʬʫʟʽʾ ʧʦʪʨʽʙʥʦ ʧʦʜʨʽʙʥʠʪʠ 

ʙʫʨʷʢ ʚ ʩʪʨʫʞʢʫ. ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʞʢʠ ʟ ʙʫʨʷʢʦʚʦʛʦ ʢʦʨʝʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚ ʙʫʨʷʢʦʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʫʟʽʡʥʠʭ ʥʦʞʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʚ 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʘʤʘʭ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʠʬʫʟʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʚʤʽʩʪ ʮʫʢʨʫ ʚ ʟʥʝʮʫʢʨʝʥʽʡ 

ʙʫʨʷʢʦʚʽʡ ʩʪʨʫʞʮʽ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʝʥʽ ʾʾ ʷʢʽʩʪʶ. ɹʫʨʷʢʦʚʘ ʩʪʨʫʞʢʘ, 

ʦʜʝʨʞʫʚʘʥʘ ʚ ʡ ʤʘʰʠʥʘʭ ʤʦʞʝ ʤʘʪʠ ʞʦʣʦʙʯʘʩʪʫ ʘʙʦ ʧʣʘʩʪʠʥʯʘʩʪʫ ʬʦʨʤʫ. 

ʊʦʚʱʠʥʘ ʥʦʨʤʘʣʴʥʦʾ ʩʪʨʫʞʢʠ ʜʦʨʽʚʥʶʻ 0,5... 1,0 ʤʤ. ʇʦʚʝʨʭʥʷ ʾʾ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʛʣʘʜʢʦʶ, ʙʝʟ ʪʨʽʱʠʥ. ɿʘʥʘʜʪʦ ʪʦʥʢʘ ʩʪʨʫʞʢʘ ʥʝʙʘʞʘʥʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʜʝʬʦʨʤʫʻʪʴʩʷ, ʟʙʠʚʘʻʪʴʩʷ ʚ ʛʨʫʜʢʠ ʽ ʧʦʛʽʨʰʫʻ ʮʠʨʢʫʣʷʮʽʶ ʩʦʢʫ ʚ ʜʠʬʫʟʽʡʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ. ʗʢʽʩʪʴ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ ʧʨʠʡʥʷʪʦ ʚʠʟʥʘʯʘʪʠ ʾʾ ʜʦʚʞʠʥʦʶ, ʤʤ, ʚ 

ʥʘʚʽʩʮʽ ʤʘʩʦʶ 100 ʛ. ʄʝʟʛʫ ʽ ʙʨʘʢ ʚʽʜʙʠʨʘʶʪʴ ʽ ʟʚʘʞʫʶʪʴ ʦʢʨʝʤʦ. ʅʦʨʤʘʣʴʥʘ 

ʜʦʚʞʠʥʘ 100 ʛ ʩʪʨʫʞʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʧʦʜʽʣʫ ʥʦʞʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 10 

ʜʦ 25 ʤ. ʏʠʤ ʜʦʚʰʝ ʩʪʨʫʞʢʘ, ʪʠʤ ʤʝʥʰʝ ʾʾ ʪʦʚʱʠʥʘ ʽ ʙʽʣʴʰʝ ʧʦʚʝʨʭʥʷ. 

ʇʦʚʝʨʭʥʷ ʩʪʨʫʞʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʶ, ʦʩʢʽʣʴʢʠ ʟ ʾʾ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʨʦʮʝʩ ʜʠʬʫʟʽʾ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʩʪʨʫʞʢʘ ʧʦʚʠʥʥʘ 

 ͊
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ʙʫʪʠ ʧʨʫʞʥʦʶ, ʤʘʪʠ ʧʝʚʥʫ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. ʍʦʨʦʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ 

ʩʪʨʫʞʢʠ ʤʦʞʝ ʙʫʪʠ ʾʾ ʧʨʦʥʠʢʥʽʩʪʴ ʰʘʨʫ ʧʨʠ ʧʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʪʠʩʢʫ ʥʘ ʰʘʨ. 

ɹʽʣʴʰ ʢʨʘʱʘ ʞʦʣʦʙʯʘʩʪʘ ʩʪʨʫʞʢʘ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʽʡ ʬʦʨʤʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʾ 

ʧʨʫʞʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʞʦʣʦʙʯʘʩʪʘ ʩʪʨʫʞʢʘ ʧʨʠ ʪʽʡ ʞʝ ʪʦʚʱʠʥʽ ʤʘʻ ʙʽʣʴʰʫ 

ʧʦʚʝʨʭʥʶ. 

ɼʽʷ ʙʫʨʷʢʦʨʽʟʦʢ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʟʘʻʤʦʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʙʫʨʷʢʽʚ ʽ ʥʦʞʽʚ, ʷʢʝ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦïʨʽʟʥʦʤʫ. ʋ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʨʷʢʦʨʽʟʦʢ, 

ʥʘʧʨʠʢʣʘʜ ʚ ʨʽʟʢʘʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʜʠʩʢʦʤ, ʨʫʭʘʶʪʴʩʷ ʥʦʞʽ, ʟʘʢʨʽʧʣʝʥʽ ʚ 

ʦʙʝʨʪʦʚʦʤʫ ʜʠʩʢʫ, ʙʫʨʷʢ ʞʝ ʥʝʨʫʭʦʤʠʡ; ʪʘʢʽ ʙʫʨʷʢʦʨʽʟʢʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʜʠʩʢʦʚʠʤʠ. ɺ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʦʞʽ ʟʘʢʨʽʧʣʝʥʽ ʥʝʨʫʭʦʤʦ ʥʘ ʩʪʽʥʢʘʭ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʙʫʨʷʢ ʨʫʭʘʻʪʴʩʷ ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ, 

ʧʨʠʪʠʩʢʘʶʯʠʩʴ ʜʦ ʥʦʞʽʚ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ. ʊʘʢʽ ʨʽʟʢʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʚʽʜʮʝʥʪʨʦʚʠʤʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʙʘʨʘʙʘʥʥʽ ʨʽʟʢʠ, ʚ ʷʢʠʭ ʥʦʞʽ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʩʪʽʥʢʘʭ ʦʙʝʨʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʘ ʙʫʨʷʢ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʙʘʨʘʙʘʥʘ ʽ ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʦʩʦʙʣʠʚʠʤ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ ʥʘ ʚʽʜʮʝʥʪʨʦʚʠʭ ʘʙʦ ʜʠʩʢʦʚʠʭ 

ʙʫʨʷʢʦʨʽʟʢʘʭ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʙʫʨʷʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʨʽʟʢʠ ʟ ʜʦʩʪʘʪʥʽʤ ʟʫʩʠʣʣʷʤ 

ʧʨʠʪʠʩʢʘʣʠʩʷ ʜʦ ʧʦʚʝʨʭʥʽ ʥʦʞʽʚ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ ʘʙʦ ʜʠʩʢʘ 

ʙʫʨʷʢʦʨʽʟʢʠ. ɼʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʙʫʨʷʢʦʨʽʟʦʢ ʟ ʜʽʘʤʝʪʨʦʤ ʙʘʨʘʙʘʥʘ 1200 ʤʤ ʽ 

ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ 8,2 ʤ/ʩ ʪʠʩʢ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʥʦʞʦʚʦʛʦ ʢʦʨʧʫʩʫ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 40 ʢʇʘ, ʘ ʜʣʷ ʜʠʩʢʦʚʠʭ ʙʫʨʷʢʦʨʽʟʦʢ ʧʨʠ ʚʠʩʦʪʽ ʰʘʨʫ ʙʫʨʷʢʽʚ ʚ 

ʙʫʥʢʝʨʽ 3 ʤ ï 30 ʢʇʘ, ʘ ʚ ʙʘʨʘʙʘʥʥʽʡ ʙʫʨʷʢʦʨʽʟʮʽ ʪʠʩʢ ʚʽʜ ʜʽʾ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ 

ʜʦʩʷʛʘʻ 80 ʢʇʘ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʮʫʢʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʚʽʜʮʝʥʪʨʦʚʽ ʙʫʨʷʢʦʨʽʟʢʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʤʘʰʠʥ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʙʫʨʷʢʽʚ ( ʨʠʩ. 2.2.23) ʤʦʞʥʘ ʜʘʪʠ, 

ʚʠʭʦʜʷʯʠ ʟ ʚʟʘʻʤʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʙʫʨʷʢʽʚ ʽ ʨʽʞʫʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʟ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʫʟʣʘ, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʨʽʞʫʯʽ ʧʨʠʩʪʨʦʾ. ɺ ʚʽʜʮʝʥʪʨʦʚʠʭ 

ʙʫʨʷʢʦʨʽʟʢʘʭ ʨʘʤʠ ʟ ʥʦʞʘʤʠ ʟʘʢʨʽʧʣʝʥʽ ʫ ʚʠʨʽʟʘʭ ʚʝʨʪʠʢʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʢʦʨʧʫʩʫ, ʙʫʨʷʢ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʙʫʨʷʢʦʨʽʟʢʫ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʱʦʜʦ ʥʦʞʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʪʦʨʘ ʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʥʦʞʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʽ 

ʟʘʢʣʠʥʶʶʯʦʾ ʜʽʾ ʣʦʧʘʪʝʡ ʨʘʚʣʠʢʘ. 

ɺ ʜʠʩʢʦʚʠʭ ʙʫʨʷʢʦʨʽʟʢʘʭ ʥʦʞʽ ʟ ʨʘʤʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʚʠʨʽʟʘʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʙʝʨʪʦʚʦʛʦ ʜʠʩʢʘ, ʙʫʨʷʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ ʽ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʥʦʞʽʚ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʤʘʩʠ, ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 
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ʧʨʠʪʠʩʢʽʚ. ɺ ʙʘʨʘʙʘʥʥʠʭ ʙʫʨʷʢʦʨʽʟʢʘʭ ʥʦʞʽ ʟ ʨʘʤʘʤʠ ʟʘʢʨʽʧʣʝʥʽ ʫ ʚʠʨʽʟʘʭ 

ʩʪʽʥʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, ʙʫʨʷʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ 

ʙʘʨʘʙʘʥʘ, ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʨʘʟʦʤ ʟ ʙʘʨʘʙʘʥʦʤ ʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ 

ʥʦʞʘʤ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

 

ʈʠʩ. 2.2.23 ï  ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʫʨʷʢʦʨʽʟʦʢ. 

 

ʅʘ ʚʽʜʮʝʥʪʨʦʚʠʭ ʙʫʨʷʢʦʨʽʟʢʘʭ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʜʝʨʞʫʶʪʴ ʩʪʨʫʞʢʫ ʥʘʡʢʨʘʱʦʾ ʷʢʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘʡʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ʧʨʠ ʥʘʨʽʟʫʚʘʥʥʽ 100 ʪ ʙʫʨʷʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʙʫʨʷʢʦʨʽʟʦʢ. ʅʦʞʽ ʚ ʙʫʨʷʢʦʨʽʟʮʽ ʤʦʞʥʘ ʤʽʥʷʪʠ ʥʘ ʭʦʜʫ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʷʢʦʨʽʟʦʢ ʨʝʛʫʣʶʻʪʴʩʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʘʙʦ 

ʢʽʣʴʢʽʩʪʶ ʧʨʘʮʶʶʯʠʭ ʥʦʞʽʚ. 

ɼʠʩʢʦʚʽ ʙʫʨʷʢʦʨʽʟʢʠ ʩʧʦʞʠʚʘʶʪʴ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʚʽʜʮʝʥʪʨʦʚʽ ʪʘ 

ʙʘʨʘʙʘʥʥʽ, ʥʘ ʥʠʭ ʦʪʨʠʤʫʶʪʴ ʷʢʽʩʥʫ ʙʫʨʷʢʦʚʫ ʩʪʨʫʞʢʫ, ʘʣʝ ʚʠʪʨʘʪʘ ʥʦʞʽʚ ʥʘ 

ʥʘʨʽʟʫʚʘʥʥʷ 100 ʪ ʙʫʨʷʢʽʚ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʙʫʨʷʢʦʨʽʟʦʢ. ɼʣʷ 

ʟʘʤʽʥʠ ʥʦʞʽʚ ʙʫʨʷʢʦʨʽʟʢʫ ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʷʪʠ. 

ɹʘʨʘʙʘʥʥʽ ʙʫʨʷʢʦʨʽʟʢʠ ʧʨʦʩʪʽ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʘʣʝ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʧʦʞʠʚʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ʽ ʝʥʝʨʛʽʾ, ʩʪʨʫʞʢʘ ʚʠʭʦʜʠʪʴ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ, 

ʟʤʽʥʘ ʥʦʞʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʟʫʧʠʥʮʽ. 

ɼʦ ʙʫʨʷʢʦʨʽʟʦʢ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ, ʧʨʦʩʪʦʪʘ ʽ ʟʨʫʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪʫ, ʥʘʜʽʡʥʘ ʽ ʝʢʦʥʦʤʽʯʥʘ ʨʦʙʦʪʘ. 

ɺʽʜʮʝʥʪʨʦʚʘ ʙʫʨʷʢʦʨʽʟʢʘ ( ʨʠʩ. 2.2.24) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʢʦʨʧʫʩʫ, ʪʨʠʣʦʧʘʪʝʚʦʛʦ ʨʘʚʣʠʢʫ, ʢʦʥʽʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʧʨʠʚʦʜʫ, ʚʝʨʭʥʴʦʛʦ ʽ 
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ʥʠʞʥʴʦʛʦ ʢʦʞʫʭʽʚ, ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ, ʥʦʞʦʚʠʭ ʨʘʤ, ʣʝʙʽʜʢʠ ʽ 

ʧʘʣʴʮʝʚʦïʛʽʜʨʘʚʣʽʯʥʦʛʦ ʰʠʙʝʨʘ. ʇʨʠʥʮʠʧ ʜʽʾ ʙʫʨʷʢʦʨʽʟʢʠ ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʙʫʨʷʢʘ ʜʦ ʙʫʨʷʢʦʨʽʟʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ. ʋ ʢʦʨʧʫʩʽ ʙʫʨʷʢʦʨʽʟʢʠ ʙʫʨʷʢ ʟʘʭʦʧʣʶʻʪʴʩʷ 

ʦʙʝʨʪʘʣʴʥʠʤ ʨʘʚʣʠʢʦʤ ʽ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʨʽʞʫʯʦʾ 

ʢʨʦʤʢʠ ʥʦʞʽʚ, ʢʦʚʟʘʶʯʠ ʧʦ ʷʢʠʤ ʧʦʩʪʫʧʦʚʦ ʥʘʨʽʟʫ̒ ʪʴʩʷ ʚ ʙʫʨʷʢʦʚʫ ʩʪʨʫʞʢʫ. 

ɹʫʨʷʢʦʚʘ ʩʪʨʫʞʢʘ ʯʝʨʝʟ ʦʪʚʦʨʠ ʥʦʞʦʚʠʭ ʨʘʤ ʚʠʧʘʜʘʻ ʚ ʧʨʦʩʪʽʨ ʤʽʞ 

ʢʦʨʧʫʩʦʤ ʙʫʨʷʢʦʨʽʟʢʠ ʽ ʢʦʞʫʭʦʤ ʽ ʧʦʪʽʤ, ʯʝʨʝʟ ʦʪʚʽʨ ʥʠʞʥʴʦʛʦ ʢʦʨʧʫʩʫ 

ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʦʜʘʣʴʰʫ ʧʝʨʝʨʦʙʢʫ. 

ʅʦʞʦʚʽ ʨʘʤʠ ʟ ʥʘʙʦʨʦʤ ʥʦʞʽʚ ʱʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʛʥʽʟʜʘ ʢʦʨʧʫʩʫ 

ʙʫʨʷʢʦʨʽʟʢʠ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʘʤʠ ʩʢʣʘʜʘʣʠ ʟ ʢʦʨʧʫʩʦʤ ʙʫʨʷʢʦʨʽʟʢʠ ʚʥʫʪʨʽʰʥʶ 

ʧʦʚʝʨʭʥʶ ʦʜʥʦʛʦ ʨʘʜʽʫʩʘ, ʧʽʩʣʷ ʫʩʪʘʥʦʚʢʠ ʾʭ ʧʨʦʪʦʯʫʶʪʴ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ. 

ʂʦʨʧʫʩ ʙʫʨʷʢʦʨʽʟʢʠ ʤʘʻ ʨʝʤʦʥʪʥʽ ʥʘʢʣʘʜʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʧʨʦʪʦʯʫʚʘʪʠ ʡʦʛʦ. ɿʘʟʚʠʯʘʡ ʟʘʧʘʩʥʽ ʽ ʨʦʙʦʯʽ ʨʘʤʠ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ ʙʫʨʷʢʦʨʽʟʢʠ 

ʧʨʦʪʦʯʫʶʪʴ ʦʜʠʥ ʨʘʟ ʚ ʩʝʟʦʥ ʮʫʢʨʦʚʘʨʽʥʥʷ. 

ɼʣʷ ʟʘʤʽʥʠ ʥʦʞʽʚ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʙʫʨʷʢʦʨʽʟʢʘ ʟʘʙʝʟʧʝʯʝʥʘ ʨʝʡʢʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʧʽʜʥʽʤʘʻ ʥʦʞʦʚʫ ʨʘʤʫ ʟʽ ʩʚʦʛʦ ʛʥʽʟʜʘ, ʘ ʥʘ ʾʾ ʤʽʩʮʝ ʚʭʦʜʠʪʴ 

ʛʣʫʭʘ ʨʘʤʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʙʦʯʦʾ ʚʽʜʩʫʪʥʽʩʪʶ ʦʪʚʦʨʽʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʥʦʞʽʚ. ʈʝʡʢʦʚʠʡ ʤʝʭʘʥʽʟʤ ʤʦʞʥʘ ʧʝʨʝʤʽʱʘʪʠ ʧʦ ʚʝʨʭʥʴʦʤʫ ʢʨʘʶ ʢʦʨʧʫʩʫ 

ʙʫʨʷʢʦʨʽʟʢʠ ʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘʜ ʙʫʜʴïʥʦʞʦʚʠʡ ʨʘʤʦʶ. 

ʇʨʠ ʧʦʧʘʜʘʥʥʽ ʚʘʞʢʠʭ ʜʦʤʽʰʦʢ ʚ ʙʫʨʷʢʦʨʽʟʢʫ ʪʘ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʙʫʨʷʢʽʚ ʚʢʣʶʯʘʻʪʴʩʷ ʰʪʠʨʦʚʠʡ ʰʠʙʝʨ, ʱʦ ʧʝʨʝʢʨʠʚʘʻ 

ʜʦʩʪʫʧ ʙʫʨʷʢʽʚ ʚ ʢʦʨʧʫʩ ʙʫʨʷʢʦʨʽʟʢʠ.  

ɼʠʬʫʟʽʡʥʽ ʥʦʞʽ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʚʦʣʦʢʥʠʩʪʠʭ ʙʫʨʷʢʽʚ ʯʘʩʪʦ ʟʘʙʠʚʘʶʪʴʩʷ 

ʚʦʣʦʢʥʘʤʠ ʽ ʦʪʨʠʤʘʪʠ ʩʪʨʫʞʢʫ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʾʭ ʦʯʠʱʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʜʫʚʘʥʥʷ ʾʭ ʧʘʨʦʶ ʯʠ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʟ ʥʘʜʣʠʰʢʦʚʠʤ 

ʪʠʩʢʦʤ 0,7 ʄʇʘ, ʧʨʠ ʮʴʦʤʫ ʧʘʨʫ ʽ ʧʦʚʽʪʨʷ ʜʦ ʥʦʞʽʚ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʦʜʠʪʠ ʪʘʢ, 

ʱʦʙ ʚʦʥʠ ʟʜʫʚʘʣʠ ʚʦʣʦʢʥʘ ʟ ʥʦʞʽʚ, ʘ ʥʝ ʧʨʠʪʠʩʢʘʣʠ ʾʭ ʜʦ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ. 

ɼʥʷ ʥʘʨʽʟʢʠ ʙʫʨʷʢʽʚ ʚ ʮʫʢʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʙʫʨʯʢʦʨʽʟʘʣʴʥʽ ʥʦʞʽ, ʬʨʝʟʝʨʦʚʘʥʽ ʟ ʚʫʛʣʝʮʝʚʦʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ (ʥʦʞʽ 

ʏʠʞʝʢʘ ʽ ʢʝʥʽʛʩʬʝʣʴʜʩʴʢʽ), ʽ ʥʦʞʽ ɻʦʣʣʝʨʘ, ʰʪʘʤʧʦʚʘʥʽ ʟ ʣʠʩʪʦʚʦʾ 

ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ [2]. 
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1 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 2 ï ʮʠʣʽʥʜʨʠʯʥʠʡ ʢʦʨʧʫʩ; 3 ï ʪʨʠʣʦʧʘʪʝʚʠʡ 

ʨʘʚʣʠʢ; 4 ï ʥʠʞʥʽʡ ʢʦʞʫʭ; 5 ï ʚʝʨʭʥʽʡ ʢʦʞʫʭ; 6 ï ʥʦʞʦʚʘ ʨʘʤʘ; 7 ï ʣʝʙʽʜʢʘ;                

8 ï ʧʨʠʚʽʜ 

ʈʠʩ. 2.2.24 ï ɺʽʜʮʝʥʪʨʦʚʘ ʙʫʨʷʢʦʨʽʟʢʘ. 

 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʦʞʽʚ ʜʚʦʭ ʪʠʧʽʚ: ʙʝʟʨʝʙʝʨʥʽ (ʪʠʧ 1) ʽ 

ʨʝʙʨʠʩʪʽ (ʪʠʧ 2) ʫ ʪʨʴʦʭ ʚʠʢʦʥʘʥʥʷʭ: ɸ ï ʣʽʚʠʡ; ɺ ï ʧʨʘʚʠʡ; ɻ ï ʟʥʝʦʩʦʙʣʝʥʠʡ. 

ʅʦʞʽ ʪʠʧʫ 1 ʤʘʶʪʴ ʢʨʦʢ 6, 7, 8, 9, 10, 12 ʤʤ, ʘ ʪʠʧʫ 2 ï ʢʨʦʢ 5 ʽ 6 ʤʤ. 

ʅʘ ʚʽʪʯʠʟʥʷʥʠʭ ʮʫʢʨʦʚʠʭ ʟʘʚʦʜʘʭ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʠ 

ʜʠʬʫʟʽʡʥʽ ʥʦʞʽ ʏʠʞʝʢʘ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʽ ʜʠʩʢʦʚʠʭ 

ʙʫʨʷʢʦʨʽʟʦʢ. 

ʅʦʞʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʨʘʤʘʭ, ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ 

ʙʫʨʷʢʦʨʽʟʢʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʦʞʽʚ: ʽʩʥʫʶʪʴ ʥʦʞʦʚʽ ʨʘʤʠ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ 

ʙʫʨʷʢʦʨʽʟʦʢ ʽ ʨʘʤʠ ʜʣʷ ʜʠʩʢʦʚʠʭ ʙʫʨʷʢʦʨʽʟʦʢ. 
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ʈʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʠʥʘ 

ɿʘʚʜʘʥʥʷ: ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʚʽʜʮʝʥʪʨʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ, ʷʢʱʦ ʟʘʜʘʥʽ: 

Dʚ ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʢʦʨʧʫʩʫ, ʤ; nc ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʘʚʣʠʢʘ, ʭʚ
ï1

; m ï 

ʢʽʣʴʢʽʩʪʴ ʥʦʞʦʚʠʭ ʨʘʤ; l i ï ʜʦʚʞʠʥʘ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʦʜʥʦʛʦ ʥʦʞʘ, ʤ; Ŭ ï 

ʪʦʚʱʠʥʘ ʩʪʨʫʞʢʠ ʞʦʣʦʙʯʘʩʪʦʾ, ʤ; l100 ï ʜʦʚʞʠʥʘ 100 ʛ ʩʪʨʫʞʢʠ, ʤ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʷʢʦʨʽʟʢʠ, ʪ/ʜʦʙʫ 
 

k e
G  24  60  60 L       K K / 1000,a u r= Ö Ö Ö Ö Ö Ö Ö Ö    (2.2.23) 

 

ʜʝ L ï ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʥʦʞʽʚ, ʤ;  

Ŭ ï ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʥʦʞʽʚ ʚ ʙʫʨʷʢʦʨʽʟʮʽ, ʤ; ʧʨʠʡʤʘʻʪʴʩʷ ʫʤʦʚʥʦ ʷʢ 

ʪʦʚʱʠʥʘ ʩʪʨʫʞʢʠ;  

ɡ ï ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʤ/ʩ;  

ɟ ï ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʙʫʨʷʢʽʚ ʚ ʢʦʨʧʫʩʽ ʙʫʨʷʢʦʨʽʟʢʠ, ʢʛ/ʤ
3
 (ʨ = 

550...600 ʢʛ/ʤ
3
);  

Kk ï ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʚʨʘʭʦʚʫʻ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʞʽʚ 

ʚ ʙʫʨʷʢʦʨʽʟʮʽ (ʪʘʙʣ. 5.2);  

Ke ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ 

ʨʦʙʦʪʠ ʙʫʨʷʢʦʨʽʟʢʠ ʙʝʟ ʟʫʧʠʥʦʢ ʟʘ ʜʦʙʫ ʚ ʛʦʜʠʥʘʭ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ ʜʦʙʫ 

(ʪʘʙʣ. 2.2.2).  

i
L l m n,        = Ö Ö      (2.2.24) 

 

ʜʝ l i ï ʜʦʚʞʠʥʘ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʦʜʥʦʛʦ ʥʦʞʘ, ʤ;  

m ï ʯʠʩʣʦ ʥʦʞʦʚʠʭ ʨʘʤ ʚ ʙʫʨʷʢʦʨʽʟʮʽ;  

n ï ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ʚ ʦʜʥʽʡ ʥʦʞʦʚʠʡ ʨʘʤʽ, n = 2; 
 

ʚ c
  D n / 60,u p= Ö Ö                                 (2.2.25) 

 

ʜʝ Dʚ ï ʜʽʘʤʝʪʨ ʢʦʨʧʫʩʫ ʙʫʨʷʢʦʨʽʟʢʠ, ʤ;  

nc ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʘʚʣʠʢʠ ʙʫʨʷʢʦʨʽʟʢʠ, ʭʚ
ï1

. 
 

ʇʦʪʫʞʥʽʩʪʴ N, ʧʦʪʨʽʙʥʘ ʥʘ ʧʨʠʚʽʜ ʙʫʨʷʢʦʨʽʟʢʠ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʥʘʨʽʟʢʫ 

ʙʫʨʷʢʽʚ N1 ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʙʫʨʷʢʽʚ ʧʨʦ ʥʦʞʽ ʽ ʥʦʞʦʚʽ ʨʘʤʠ N2, ʥʘ ʨʦʟʛʽʥ 

ʙʫʨʷʢʽʚ ʜʦ ʰʚʠʜʢʦʩʪʽ ʥʘʨʽʟʘʥʥʷ N3, ʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʢʦʨʽʥʥʷʤ 

ʨʫʭʦʤʦʛʦ ʽ ʥʝʨʫʭʦʤʦʛʦ ʰʘʨʽʚ ʧʨʠ ʚʩʪʫʧʽ ʚ ʚʽʜʮʝʥʪʨʦʚʫ ʙʫʨʷʢʦʨʽʟʢʫ N4, ʢɺʪ; 

 

1 2 3 4
N  N  N  N  N ,= + + +     (2.2.26) 
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ʊʘʙʣʠʮʷ 2.2.2  ï ɿʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʝʣʠʯʠʥ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʙʫʨʷʢʦʨʽʟʦʢ 

ʊʠʧ 

ʙʫʨʷʢʦʨʽʟʢʠ 

ʐʚʠʜʢʽʩʪʴ 

ʨʽʟʘʥʥʷ,  

ɡ, ʤ/ʩ 

ʅʘʩʠʧʥʘ 

ʱʽʣʴʥʽʩʪʴ 

ʙʫʨʷʢʽʚ, 

ɟ, ʢʛ/ʤ
3
 

ʂʦʥʩʪʨʫʢ-

ʪʠʚʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ, 

ʂʢ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

Ke 

ʟ ʨʝʟʝʨʚʥʦʶ 

ʙʫʨʷʢʦʨʽʟʢʦʶ 

ʙʝʟ ʨʝʟʝʨʚʥʦʾ 

ʙʫʨʷʢʦʨʽʟʢʠ 

ɺʽʜʮʝʥʪʨʦʚʘ 6,7é9,65 600 0,90 0,90 0,85 

ɼʠʩʢʦʚʘ 8,0 550 0,85 0,90 0,80 

ɹʘʨʘʙʘʥʥʘ 7,4 550 0,50 0,90 0,80 

 

ʇʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʥʘ ʥʘʨʽʟʫʚʘʥʥʷ ʙʫʨʷʢʘ, N1, ʢɺʪ 
 

1 i
N  ʄ / 1000 ,w= Ö     (2.2.27) 

 

ʜʝ ʄi ï ʤʦʤʝʥʪ ʧʨʠ ʨʽʟʘʥʥʽ ʙʫʨʷʢʽʚ ʚʽʜʥʦʩʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ, ʅʤ; 
 

ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʘʚʣʠʢʘ, ʨʘʜ/ʩ; 
 

c
  n /  30,w p= Ö                                     (2.2.28) 

 

ʜʝ nc ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʘʚʣʠʢʫ, ʭʚ
ï1

. 
 

i
ʄ F R,= Ö                                           (2.2.29) 

 

ʜʝ F ï ʟʘʛʘʣʴʥʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʅ;  

R ï ʨʘʜʽʫʩ ʨʽʟʘʥʥʷ, ʤ; R = Dʚ /2; ʜʣʷ ʜʠʩʢʦʚʠʭ ʙʫʨʷʢʦʨʽʟʦʢ ʧʨʠʡʤʘʶʪʴ 

ʨʘʜʽʫʩ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʥʦʞʽʚ. 
 

i ʚʽʜʥ ʢ
F 100 f  2l m  ʂ ,h= Ö Ö Ö Ö Ö                           (2.2.30) 

 

ʜʝ f ï ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ, ʅ/ʤ (ʪʘʙʣ. 2.2.3);  
 

ʊʘʙʣʠʮʷ 2.2.3 ï ʇʠʪʦʤʝ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʞʦʣʦʙʯʘʩʪʦʾ ʽ 

ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ, ʅ/ʤ ʧʨʠ ʜʦʚʞʠʥʽ 100 ʛ ʩʪʨʫʞʢʠ, ʤ 

ʌʦʨʤʘ ʩʪʨʫʞʢʠ 7é8 9é10 11é13 14é16 17é21 22é27 28é34 

ɾʦʣʦʙʯʘʩʪʘ 1770 1570 1420 1330 1230 ï ï 

ʇʣʘʩʪʠʥʯʘʩʪʘ ï ï ï 1080 981 882 784 

 

ɖʚʽʜʥ ï ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʚʽʪʨʷʥʽ ʧʨʦʤʽʞʢʠ ʤʽʞ 

ʙʫʨʷʢʦʚʠʤ ʢʦʨʽʥʥʷʤ, 
ʚʽʜʥ

 0,55...0,60h =  
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ʚʽʜʥ m
/ ,h r r=                                        (2.2.31) 

 

ʜʝ 3
 550...600 ʢʛ / ʤr= ï ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʙʫʨʷʢʫ, ʢʛ/ʤ

3
;  

ɟm ï ʱʽʣʴʥʽʩʪʴ ʙʫʨʷʢʦʚʦʾ ʤ'ʷʢʦʪʽ,
3

m
 1000 ʢʛ / ʤr= . 

 

ʇʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʙʫʨʷʢʽʚ ʧʨʦ ʥʦʞʽ ʽ ʥʦʞʦʚʽ 

ʨʘʤʠ N2, ʢɺʪ, 

2 2
N ʄ  / 1000,w= Ö     (2.2.32) 

 

ʜʝ ʄ2 ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʙʫʨʷʢʽʚ ʦʙ 

ʥʦʞʽ ʽ ʥʦʞʦʚʽ ʨʘʤʠ, ʅʤ. 
 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʄ2, ʅʤ, 
 

2 n
ʄ F R,m= Ö Ö                                  (2.2.33) 

 

ʜʝ ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʙʫʨʷʢʽʚ ʧʦ ʩʪʘʣʽ ( 0,175...0,225m= ). 

 

ʇʦʚʥʝ ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʥʝʥʥʷ ʙʫʨʷʢʽʚ ʜʦ ʥʦʞʽʚ ʽ ʨʘʤ, Fn , ʅ, 

 
2 3

n ʧʠʪ i k i k
F f 2 R l K  4,18 R l K  ,      p r w= Ö Ö Ö = Ö Ö Ö Ö (2.2.34) 

 

ʇʠʪʦʤʠʡ ʪʠʩʢ ʥʘ ʚʥʫʪʨʽʰʥʶ ʩʪʽʥʢʫ ʢʦʨʧʫʩʫ ʚʽʜʮʝʥʪʨʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ 

fʧʠʪ, ʅ/ʤ  
2 2

ʧʠʪ
f R / 3.r w= Ö Ö                               (2.2.35) 

 

ɼʣʷ ʜʠʩʢʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ ʧʦʪʫʞʥʽʩʪʴ ἅ2 ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ, ʱʦ ʚʠʩʦʪʘ 

ʰʘʨʫ ʙʫʨʷʢʽʚ ʚ ʙʫʥʢʝʨʽ ʥʘʜ ʜʠʩʢʦʤ ʙʫʨʷʢʦʨʽʟʢʠ ʜʦʨʽʚʥʶʻ 1,5 ʤ ʽ ʢʦʝʬʽʮʽʻʥʪ

0,2r= . 

ʄʦʤʝʥʪ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʙʫʨʷʢʽʚ ʦʙ ʜʠʩʢ, ʅʤ, 

 

ỹ2 = ʥ i ʢ
2 R 2l ʅ g R ʂ ,p r mÖ Ö Ö Ö Ö Ö Ö                (2.2.36) 

 

ʜʝ Rʥ ï ʩʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʥʦʞʽʚ, ʤ (ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʶʪʴ

ʥ
R R= );  

ʅ ï ʚʠʩʦʪʘ ʰʘʨʫ ʙʫʨʷʢʽʚ ʚ ʙʫʥʢʝʨʽ, ʤ (ʅ  1,1...1,6 ʤ= ); 

 g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ
2
. 
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ʇʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʟʛʦʥʫ ʙʫʨʷʢʽʚ ʜʦ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ N3, ʢɺʪ, 
 

2 2

3

G R
N ,

2 1000

wÖ Ö
=
Ö

     (2.2.37) 

 

ʜʝ G  ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʷʢʦʨʽʟʢʠ, ʢʛ/ʩ. 
 

ʇʦʪʫʞʥʽʩʪʴ 
4

N , ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʢʦʨʽʥʥʷʤ 

ʨʫʭʦʤʦʛʦ ʽ ʥʝʨʫʭʦʤʦʛʦ ʰʘʨʽʚ ʧʨʠ ʚʩʪʫʧʽ ʙʫʨʷʢʽʚ ʫ ʚʽʜʮʝʥʪʨʦʚʫ ʙʫʨʷʢʦʨʽʟʢʫ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʫʨʷʢʦʨʽʟʢʠ ʧʦ ʪʘʙʣʠʮʽ 2.2.4. 

 

ʊʘʙʣʠʮʷ 2.2.4 ï ʇʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʤʽʞ 

ʢʦʨʽʥʥʷʤ ʨʫʭʦʤʦʛʦ ʽ ʥʝʨʫʭʦʤʦʛʦ ʰʘʨʽʚ. 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʠʩ. ʪ/ʜʦʙʫ  1,0 1,1 ...2,0 2,1...3.0 3,1...4,0 

ʧʦʪʫʞʥʽʩʪʴ N4, ʢɺʪ 8,0 7,0 6,0 5,0 

 

ɼʣʷ ʜʠʩʢʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ ʟʘʛʘʣʴʥʘ ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʧʨʠʚʽʜ N, ʢɺʪ, 
 

1 2
N N .N= +       (2.2.38) 

 

ɼʦ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʧʦʪʨʽʙʥʦʾ ʜʣʷ ʧʨʠʚʦʜʫ ʙʫʨʷʢʦʨʽʟʦʢ, ʥʝʦʙʭʽʜʥʦ 

ʜʦʜʘʪʠ ʧʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʫ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʪʨʘʪʠ ʚ ʙʫʨʷʢʦʨʽʟʮʽ ʽ ʨʝʜʫʢʪʦʨʽ. 

ʇʨʠʨʽʩʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʪʝʨʪʷ ʩʪʘʥʦʚʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 3 % ʚʽʜ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ N. 

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ɿ ʷʢʦʶ ʤʝʪʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʨʽʟʘʥʥʷ ʙʫʨʷʢʽʚ? 

2. ʗʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʨʷʢʦʨʽʟʦʢ? 

3. ʗʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ 

ʙʫʨʷʢʽʚ? 

4. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʨʽʟʘʥʥʷ ʙʫʨʷʢʘ ʚ ʩʪʨʫʞʢʫ? 

5. ʗʢʽ ʦʩʥʦʚʥʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʫʨʷʢʦʨʽʟʢʘʭ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʙʫʨʷʢʽʚ? 

6. ʗʢʠʡ ʧʨʠʩʪʨʽʡ ʽ ʧʨʠʥʮʠʧ ʜʽʾ ʚʽʜʮʝʥʪʨʦʚʦʾ ʙʫʨʷʢʦʨʽʟʢʠ? 

7. ʗʢʦʾ ʬʦʨʤʠ ʙʫʚʘʻ ʙʫʨʷʢʦʚʘ ʩʪʨʫʞʢʘ? 

8. ʗʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʙʫʨʷʢʦʨʽʟʦʢ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ? 
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2.3. ʂʆʅʉʊʈʋʂʎɯɰ ʄɸʐʀʅ ɼʃʗ ʆɹʈʆɹʂʀ ʍɸʈʏʆɺʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʊʀʉʂʆʄ 

 

2.3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ 

 

ʇʨʝʩʫʚʘʥʥʷ ï ʦʜʠʥ ʟ ʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʁʦʛʦ ʩʫʪʴ ʚ ʪʦʤʫ, ʱʦ ʤʘʪʝʨʽʘʣ ʧʽʜʜʘʶʪʴ ʜʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʤʝʪʦʶ [16, 17]: 

ï ʟʥʝʚʦʜʥʝʥʥʷ ʧʽʜ ʪʠʩʢʦʤ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʮʪʚʘʭ 

ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʜʣʷ ʚʽʜʞʠʤʘʥʥʷ ʚʦʜʠ ʟ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ ʟ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʦʢʫ ʟ ʷʛʽʜ ʽ ʧʣʦʜʽʚ ʽ ʪ.ʜ.; 

ï ʙʨʠʢʝʪʫʚʘʥʥʷ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʨʠʢʝʪʽʚ ʟʘʜʘʥʦʾ ʬʦʨʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʮʫʢʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʨʠʢʝʪʽʚ 

ʙʫʨʷʢʦʚʦʛʦ ʞʦʤʫ, ʮʫʢʨʫïʨʘʬʽʥʘʜʫ. ʈʽʟʥʦʚʠʜʦʤ ʙʨʠʢʝʪʫʚʘʥʥʷ ʻ ʪʘʙʣʝʪʫʚʘʥʥʷ, 

ʛʨʘʥʫʣʶʚʘʥʥʷ. ʊʘʙʣʝʪʢʠ ʽ ʛʨʘʥʫʣʠ ʤʘʶʪʴ ʤʝʥʰʽ ʨʦʟʤʽʨʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʙʨʠʢʝʪʽʚ. ʇʨʦʤʠʩʣʦʚʽʩʪʶ ʚʠʧʫʩʢʘʻʪʴʩʷ ʛʨʘʥʫʣʴʦʚʘʥʘ ʢʘʚʘ, ʯʘʡ, ʭʘʨʯʦʚʽ 

ʢʦʥʮʝʥʪʨʘʪʠ; 

ï ʬʦʨʤʫʚʘʥʥʷ ï ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʫʚʘʪʠ ʚʠʨʦʙʠ ʟʘʜʘʥʦʾ ʬʦʨʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʣʽʙʦʧʝʢʘʨʥʦʤʫ, ʤʘʢʘʨʦʥʥʦʤʫ, ʢʦʥʜʠʪʝʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ɿʥʝʚʦʜʥʝʥʥʷ ʽ ʙʨʠʢʝʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʨʽʜʠʥʠ, ʢʦʣʠ 

ʚʦʥʘ ʻ ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʘʙʦ ʢʦʣʠ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʾ ʢʽʣʴʢʦʩʪʽ ʚ ʧʨʦʜʫʢʪʽ, 

ʮʽʥʥʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʜʫʢʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʽ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɿʥʝʚʦʜʥʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ 

ʪʠʩʢʫ, ʷʢʝ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʪʫʧʽʥʴ ʚʽʜʞʠʤʘʥʥʷ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ. ʇʨʠ ʧʨʝʩʫʚʘʥʥʽ 

ʮʫʢʨʦʚʦʾ ʢʘʰʢʠ ʚ ʮʫʢʨʦʨʘʬʽʥʘʜʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴʩʷ 

ʧʨʦʤʽʞʢʠ ʤʽʞ ʢʨʠʩʪʘʣʘʤʠ ʚʥʘʩʣʽʜʦʢ ʾʭ ʟʙʣʠʞʝʥʥʷ, ʘ ʩʘʤʽ ʧʨʦʤʽʞʢʠ 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʰʤʘʪʢʘʤʠ ʧʦʜʨʽʙʥʝʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʟʨʦʱʫʚʘʥʥʷ ʩʘʤʠʭ ʢʨʠʩʪʘʣʽʚ. 

ʇʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʨʝʩʫʚʘʥʥʽ ʦʪʨʠʤʫʶʪʴ ʙʨʠʢʝʪ ʙʽʣʴʰ ʥʠʟʴʢʦʾ 

ʷʢʦʩʪʽ, ʥʽʞ ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ ʙʨʠʢʝʪʫʚʘʥʥʽ, ʢʦʣʠ ʪʠʩʢ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦ ʦʙʠʜʚʽ 

ʩʪʦʨʦʥʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʝʩʫʻʪʴʩʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʛʫʩʪʠʥʦʶ 

ʙʨʠʢʝʪʫ ʧʦ ʚʠʩʦʪʽ ʚʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʧʨʦʜʫʢʪʫ ʧʦ ʩʪʽʥʢʘʭ ʤʘʪʨʠʮʽ. 
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ɻʨʘʥʫʣʶʚʘʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚ ʝʢʩʪʨʫʜʝʨʘʭ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʧʨʦʜʫʢʪʫ ʧʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʜʽʾ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʽ, ʚʦʣʦʛʦʩʪʽ, ʥʘʧʨʫʞʝʥʥʷʭ ʟʩʫʚʫ 

(ʩʫʤʽʱʘʻʪʴʩʷ ʢʽʣʴʢʘ ʧʨʦʜʫʢʪʽʚ ʚ ʦʜʥʦʤʫ ʘʧʘʨʘʪʽ ï ʝʢʩʪʨʫʜʝʨʽ). 

ɽʢʩʪʨʫʟʽʷ ʙʫʚʘʻ ʭʦʣʦʜʥʦʶ, ʪʝʧʣʦʚʦʶ ʽ ʚʘʨʦʯʥʦʶ [18]. 

ʇʨʠ ʭʦʣʦʜʥʽʡ ʝʢʩʪʨʫʟʽʾ ʧʨʦʭʦʜʠʪʴ ʣʠʰʝ ʤʝʭʘʥʽʯʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʧʣʘʩʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʯʝʨʝʟ ʤʘʪʨʠʮʶ. ʎʝʡ ʚʠʜ 

ʝʢʩʪʨʫʟʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʰʪʫʯʥʠʭ ʚʠʨʦʙʽʚ, ʤʘʢʘʨʦʥʽʚ, 

ʧʣʘʚʣʝʥʠʭ ʩʠʨʽʚ, ʤ'ʷʩʥʦʛʦ ʬʘʨʰʫ. 

ʊʝʧʣʦʚʘ ʝʢʩʪʨʫʟʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʯʘʩʪʢʦʚʽʡ ʢʣʝʡʩʪʝʨʽʟʘʮʽʾ 

ʢʨʦʭʤʘʣʝʧʨʦʜʫʢʪʽʚ ʚʦʣʦʛʽʩʪʶ 20é40 % ʟ ʧʦʜʘʣʴʰʠʤ ʦʙʩʤʘʞʫʚʘʥʥʷʤ ʘʙʦ 

ʚʠʧʽʯʢʦʶ. 

ʇʨʠ ʚʘʨʦʯʥʽʡ ʝʢʩʪʨʫʟʽʾ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʚ ʤʘʪʝʨʽʘʣʽ ʧʨʦʭʦʜʷʪʴ 

ʥʝʟʚʦʨʦʪʥʽ ʙʽʦʬʽʟʠʯʥʽ ʟʤʽʥʠ (ʙʽʣʢʽʚ, ʢʨʦʭʤʘʣʶ, ʮʫʢʨʫ). ʇʨʦʜʫʢʪ ʚʘʨʦʯʥʦʾ 

ʝʢʩʪʨʫʟʽʾ ʩʫʰʘʪʴ ʘʙʦ ʦʙʩʤʘʞʫʶʪʴ, ʧʦʢʨʠʚʘʶʪʴ ʦʙʦʣʦʥʢʘʤʠ ʘʙʦ ʭʘʨʯʦʚʠʤʠ 

ʜʦʙʘʚʢʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʶʪʴ ʩʫʭʽ ʥʘʧʦʾ, ʩʫʧʠ, ʤ'ʷʩʦʧʨʦʜʫʢʪʠ. 

 

2.3.2. ʂʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ 

 

ʇʨʝʩʠ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʽ 

ʛʽʜʨʘʚʣʽʯʥʽ [17, 22]. 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʧʨʝʩ ʧʨʘʮʶʻ ʟʘ ʟʘʢʦʥʘʤʠ ʛʽʜʨʘʚʣʽʢʠ. ʆʩʥʦʚʥʠʤ ʚʫʟʣʦʤ ʻ 

ʨʦʙʦʯʠʡ ʮʠʣʽʥʜʨ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʣʫʥʞʝʨ ʟ ʨʫʭʦʤʦʶ ʧʣʠʪʦʶ. 

ʄʘʪʝʨʽʘʣ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʨʝʩʫʚʘʥʥʶ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʽʞ ʨʫʭʦʤʦʶ ʪʘ ʥʝʨʫʭʦʤʦʶ 

ʧʣʠʪʘʤʠ ʽ ʧʣʫʥʞʝʨ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʨʫʭ ʨʽʜʠʥʦʶ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. 

ɻʽʜʨʘʚʣʽʯʥʽ ʧʨʝʩʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʬʨʫʢʪʽʚ ʽ ʦʚʦʯʽʚ 

ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʩʦʢʽʚ. 

ʄʝʭʘʥʽʯʥʽ ʧʨʝʩʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʮʫʢʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ 

ʟʥʝʚʦʜʥʝʥʥʷ ʞʦʤʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʭʠʣʝʥʽ, ʚʝʨʪʠʢʘʣʴʥʽ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʰʥʝʢʦʚʽ ʧʨʝʩʠ. 

ʅʘʭʠʣʝʥʠʡ ʰʥʝʢʦʚʠʡ ʧʨʝʩ ( ʨʠʩ. 2.3.1) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʞʠʤʘʥʥʷ 

ʞʦʤʫ. ɾʦʤ ʥʘʜʭʦʜʠʪʴ ʚ ʩʝʧʘʨʘʪʦʨ, ʜʝ ʟ ʥʴʦʛʦ ʯʘʩʪʢʦʚʦ ʚʠʜʘʣʷʻʪʴʩʷ ʚʦʜʘ, ʘ 

ʧʦʪʽʤ ʚ ʧʨʝʩ, ʜʝ ʚʠʜʘʣʷʻʪʴʩʷ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʦʜʠ. 

ʋ ʧʨʝʩʽ ʯʘʩʪʠʥʘ ʚʦʜʠ ʚʠʜʘʣʷʻʪʴʩʷ ʯʝʨʝʟ ʩʠʪʦʚʫ ʧʦʚʝʨʭʥʶ ʢʦʨʧʫʩʫ ʧʨʝʩʘ, ʘ 

ʯʘʩʪʠʥʘ ʯʝʨʝʟ ʧʫʩʪʦʪʽʣʫ ʯʘʩʪʠʥʫ ʩʘʤʦʛʦ ʧʝʨʬʦʨʦʚʘʥʦʛʦ ʰʥʝʢʘ. ɺʽʜʞʘʪʠʡ ʞʦʤ 

ʚʠʜʘʣʷʻʪʴʩʷ ʯʝʨʝʟ ʨʝʛʫʣʴʦʚʘʥʠʡ ʦʪʚʽʨ ʤʽʞ ʢʦʥʽʯʥʠʤ ʩʠʪʦʤ ʽ ʢʦʨʧʫʩʦʤ 

ʚʽʜʞʠʤʥʦʛʦ ʰʥʝʢʘ. 
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1 ï ʩʝʧʘʨʘʪʦʨ; 2 ï ʚʘʣ ʰʥʝʢʘ; 3 ï ʩʠʪʦ; 4 ï ʚʽʜʞʠʤʥʠʡ ʰʥʝʢ; 5 ï ʮʠʣʽʥʜʨʠʯʥʝ 

ʩʠʪʦ; 6 ï ʨʝʛʫʣʶʻ ʤʠʡ ʢʦʥʫʩ; 7 ï ʦʪʚʽʨ ʜʣʷ ʚʠʚʘʥʪʘʞʝʥʥʷ ʞʦʤʫ; 8 ï ʢʦʥʽʯʥʝ 

ʩʠʪʦ; 9 ï ʰʪʫʮʝʨ; 10, 12 ï ʦʪʚʽʨ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ; 11 ï ʜʦʜʘʪʢʦʚʘ ʧʦʚʝʨʭʥʷ 

ʬʽʣʴʪʨʘʮʽʾ. 

ʈʠʩ. 2.3.1 ï ʅʘʭʠʣʝʥʠʡ ʰʥʝʢʦʚʠʡ ʧʨʝʩ. 

 

ɺʝʨʪʠʢʘʣʴʥʠʡ ʰʥʝʢʦʚʠʡ ʧʨʝʩ. ʂʦʥʩʪʨʫʢʮʽʷ ʰʥʝʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.3.2. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʧʨʝʩʘ ï ʧʫʩʪʦʪʽʣʠʡ ʰʥʝʢ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʪʨʘʚʝʨʩʘʭ. ʅʘ 

ʢʦʞʫʩʽ ʰʥʝʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʥʪʨʣʦʧʘʪʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʦʙʝʨʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʨʘʟʦʤ ʟʽ ʰʥʝʢʦʤ. ʂʨʽʤ ʪʦʛʦ ʚ ʢʦʥʪʨʣʦʧʘʪʽ ʧʦʜʘʻʪʴʩʷ ʧʘʨʘ, ʷʢʘ ʯʝʨʝʟ ʦʪʚʦʨʠ 

ʥʘʜʭʦʜʠʪʴ ʚʩʝʨʝʜʠʥʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʨʝʩʫʚʘʥʥʶ [16]. 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʨʝʩʘ ʻ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʰʘʭʪʘ, ʯʝʨʝʟ ʷʢʫ ʧʦʜʘʻʪʴʩʷ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ ʚʽʜʞʘʪʦʾ ʚʦʜʠ ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʠʪʘïʢʦʨʧʫʩʫ, ʘ ʜʨʫʛʘ ʯʘʩʪʠʥʘ ï ʯʝʨʝʟ ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ ʰʥʝʢʘ. 

ɺʦʣʦʛʠʡ ʞʦʤ ʥʘ ʧʨʝʩʫʚʘʥʥʷ ʧʦʪʨʘʧʣʷʻ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʦʪʚʽʨ ʽ 

ʚʝʨʭʥʽʤʠ ʣʦʧʘʪʷʤʠ ʰʥʝʢʘ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚʥʠʟ ʚ ʟʦʥʫ ʟ ʤʝʥʰʠʤ ʧʦʧʝʨʝʯʥʠʤ 

ʧʝʨʝʨʽʟʦʤ, ʜʝ ʽ ʧʨʦʭʦʜʠʪʴ ʚʽʜʞʠʤʘʥʥʷ ʚʦʜʠ. ʏʘʩʪʠʥʘ ʚʽʜʧʨʝʩʦʚʘʥʦʾ ʚʦʜʠ 

ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʽʨ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʠʪʘ, ʘ ʜʨʫʛʘ ʯʘʩʪʠʥʘ ʯʝʨʝʟ ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ 

ʰʥʝʢʘ. 

ɺʠʜʘʣʝʥʘ ʚʦʜʘ ʧʦ ʢʘʥʘʣʫ 10 ʽ ʰʪʫʮʝʨʫ 9 ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʨʝʩʫ. ɺ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʠʪʘ ʨʦʟʤʽʱʝʥʝ ʨʫʭʦʤʝ ʢʦʥʽʯʥʝ ʩʠʪʦ, ʷʢʝ ʤʦʞʝ 

ʧʽʜʥʽʤʘʪʠʩʴ ʪʘ ʦʧʫʩʢʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʦʣʪʽʚ 7. ɿʤʽʥʘ ʨʦʟʤʽʨʫ ʱʽʣʠʥʠ ʤʽʞ 

ʩʠʪʦʤ ʪʘ ʥʠʞʥʴʦʶ ʯʘʩʪʠʥʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʠʪʘ ʨʝʛʫʣʶʻ ʩʪʝʧʽʥʴ ʚʽʜʞʠʤʫ 

ʞʦʤʫ. 
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1 ï ʧʨʠʚʽʜʥʘ ʰʝʩʪʝʨʥʷ; 2 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʰʘʭʪʘ; 3 ï ʰʥʝʢ; 4 ï ʨʦʟ'ʻʤʥʝ ʩʠʪʦ; 

5 ï ʢʦʥʪʨʣʦʧʘʪʴ; 6 ï ʢʦʥʽʯʥʝ ʩʠʪʦ; 7 ï ʙʦʣʪ; 8 ï ʰʢʨʝʙʦʢ; 9 ï ʰʪʫʮʝʨ; 10 ï ʢʘʥʘʣ 

ʈʠʩ. 2.3.2 ï  ɺʝʨʪʠʢʘʣʴʥʠʡ ʰʥʝʢʦʚʠʡ ʧʨʝʩ. 

 

ɼʚʦʭʰʥʝʢʦʚʠʡ ʧʨʝʩ ʤʘʻ ʜʚʘ ʧʘʨʘʣʝʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʰʥʝʢʠ, ʷʢʽ 

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ. ɺ ʢʦʨʧʫʩʽ ʰʥʝʢʘ ʻ ʮʠʣʽʥʜʨʠʯʥʽ ʩʠʪʘ ʟ 

ʦʪʚʦʨʘʤʠ, ʯʝʨʝʟ ʷʢʽ ʽ ʬʽʣʴʪʨʫʻʪʴʩʷ ʚʽʜʞʠʤʥʘ ʨʽʜʠʥʘ ( ʨʠʩ. 2.3.3). 

 

1 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 2 ï ʰʥʝʢ; 3 ï ʢʨʠʰʢʘ; 4 ï ʧʨʠʚʽʜ. 

ʈʠʩ. 2.3.3 ï ɼʚʦʭʰʥʝʢʦʚʠʡ ʧʨʝʩ. 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʫ, ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʝʩʫ ʄʇï68 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʰʥʝʢʦʚʦʛʦ ʚʘʣʘ ʚ ʧʦʨʦʞʥʠʥʽ 

ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ (ʪʦʙʪʦ ʙʘʨʘʙʘʥʘ, ʟʽʙʨʘʥʦʛʦ ʟ ʧʣʘʩʪʠʥ ʟ ʤʘʣʠʤʠ ʟʘʟʦʨʘʤʠ ʤʽʞ 

ʥʠʤʠ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʤʽʩʮʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 

ʚʠʭʦʜʫ [18, 19]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʚʠʪʢʽʚ ʧʦ ʭʦʜʫ ʨʫʭʫ 
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ʤʘʪʝʨʽʘʣʫ, ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʨʦʢʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʪʽʣʘ ʚʠʪʢʘ 

ʤʘʪʝʨʽʘʣ ʧʽʜʜʘʻʪʴʩʷ ʩʪʠʩʢʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʤʘʪʝʨʽʘʣʽ ʚʠʥʠʢʘʻ ʪʠʩʢ, ʷʢʠʡ ʚʽʜʞʠʤʘʻ 

ʟ ʤʝʟʛʠ ʦʣʽʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʟʦʨʠ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ ʽ ʟʙʠʨʘʻʪʴʩʷ ʫ 

ʧʽʜʜʦʥʽ.  

ɺʽʜʞʘʪʠʡ ʤʘʪʝʨʽʘʣ (ʤʘʢʫʭʘ) ʥʘ ʚʠʭʦʜʽ ʟ ʙʘʨʘʙʘʥʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ 

ʧʨʠʩʪʨʦʻʤ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʧʝʨʝʨʽʟ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʽ, ʪʠʤ ʩʘʤʠʤ, ʧʨʦʪʠʪʠʩʢ ʫ 

ʚʩʴʦʤʫ ʰʥʝʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʨʝʩʘ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʥʝʢʦʚʠʤ ʧʨʝʩʦʤ, ʜʦʩʷʛʘʻ 30 ʄʇʘ, 

ʩʪʫʧʽʥʴ ʫʱʽʣʴʥʝʥʥʷ (ʩʪʠʩʢʫ) ʤʝʟʛʠ ʟʨʦʩʪʘʻ ʫ 2,8...4,4 ʨʘʟʠ, ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʙʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʰʥʝʢʦʚʦʤʫ ʢʘʥʘʣʽ ʧʽʜ ʪʠʩʢʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʧʨʝʩʘ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 78é225 ʩ. 

ʐʥʝʢʦʚʠʡ ʦʣʽʡʥʠʡ ʧʨʝʩ ʄʇï68 ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʪʷʛʫʚʘʥʥʷ ʦʣʽʾ, ʩʭʝʤʘ 

ʷʢʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.3.4 ʤʘʻ ʥʘʩʪʫʧʥʫ ʙʫʜʦʚʫ. 

 

 
 

1 ï ʤʫʬʪʘ ʟʘʧʦʙʽʞʥʘ; 2 ï ʣʘʥʮʶʛʦʚʘ ʧʝʨʝʜʘʯʘ; 3 ï ʞʠʚʠʣʴʥʠʢ; 4 ï ʚʘʣ 

ʰʥʝʢʦʚʠʡ; 5 ï ʟʝʻʨʥʘ ʢʘʤʝʨʘ; 6 ï ʚʠʪʢʠ ʰʥʝʢʘ; 7 ï ʧʝʨʝʭʽʜʥʽ ʢʽʣʴʮʷ;                          

8 ï ʧʨʠʩʪʨʽʡ ʨʝʛʫʣʶʚʘʥʥʷ; 9 ï ʩʪʘʥʠʥʘ; 10 ï ʟʙʽʨʥʠʢ ʦʣʽʾ. 

ʈʠʩ. 2.3.4 ï ʐʥʝʢʦʚʠʡ ʦʣʽʡʥʠʡ ʧʨʝʩ ʄʇï68. 

 

ʇʨʝʩ ʤʘʻ ʣʠʪʫ ʩʪʘʥʠʥʫ 9, ʦʧʦʨʥʽ ʩʪʽʡʢʠ ʷʢʦʾ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʟʚʘʨʝʥʠʤʠ ʪʨʫʙʘʤʠ ʽ ʜʚʦʤʘ ʰʚʝʣʝʨʘʤʠ. ʅʘ ʩʪʘʥʠʥʽ ʟ ʙʦʢʫ ʚʠʭʦʜʫ ʤʘʢʫʭʠ 

ʟʘʢʨʽʧʣʝʥʠʡ ʢʦʨʧʫʩ ʧʽʜʰʠʧʥʠʢʘ ʰʥʝʢʦʚʦʛʦ ʚʘʣʘ. 

ʐʥʝʢʦʚʠʡ ʚʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʚôʷʪʠ ʦʢʨʝʤʠʭ ʰʥʝʢʦʚʠʭ ʚʠʪʢʽʚ 6 ʽ 

ʧʝʨʝʭʽʜʥʠʭ ʢʽʣʝʮʴ 7, ʟʽʙʨʘʥʠʭ ʥʘ ʦʩʽ ʚʘʣʘ 4 ʽ ʩʪʷʛʥʫʪʠʭ ʢʽʥʮʝʚʦʶ ʛʘʡʢʦʶ, ʪʘ 
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ʟʝʻʨʥʦʾ ʢʘʤʝʨʠ 5. ʐʥʝʢʦʚʠʡ ʚʘʣ 4 ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʨʘʜʽʘʣʴʥʽ ʩʬʝʨʠʯʥʽ ʜʚʦʨʷʜʥʽ 

ʧʽʜʰʠʧʥʠʢʠ, ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʩʪʘʥʠʥʽ.  

ʇʨʠʚʦʜ ʦʣʽʡʥʦʛʦ ʧʨʝʩʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʨʝʜʫʢʪʦʨʘ (ʥʘ ʨʠʩ.ʥʝ ʧʦʢʘʟʘʥʽ). ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʪʨʠʰʚʠʜʢʽʩʥʠʡ, 

ʟʤʽʥʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʝʥʥʷ ʯʠʩʣʘ ʧʦʣʶʩʽʚ. 

ɺʠʭʽʜʥʠʡ ʚʘʣ ʨʝʜʫʢʪʦʨʘ ʽ ʚʘʣ ʰʥʝʢʘ ʟôʻʜʥʘʥʽ ʤʫʬʪʦʶ 1. ɿʘʭʠʩʪ ʚʽʜ ʧʦʣʦʤʦʢ 

ʧʨʝʩʘ ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʨʽʟʫʚʘʥʥʷ ʰʪʠʬʪʽʚ ʤʫʬʪʠ. 

ʇʦʨʷʜ ʟ ʥʘʧʽʚʤʫʬʪʦʶ ʥʘ ʰʥʝʢʦʚʦʤʫ ʚʘʣʫ ʟʘʢʨʽʧʣʝʥʘ ʟʽʨʦʯʢʘ ʣʘʥʮʶʛʦʚʦʾ 

ʧʝʨʝʜʘʯʽ 2, ʷʢʘ ʨʘʟʦʤ ʟ ʢʦʥʽʯʥʦʶ ʟʫʙʯʘʩʪʦʶ ʧʝʨʝʜʘʯʝʶ ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʥʥʷ 

ʞʠʚʠʣʴʥʠʢʘ 3 ʧʨʝʩʘ. 

ɿʝʻʨʥʘ ʢʘʤʝʨʘ 5 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ 

ʩʪʷʞʥʠʭ ʙʨʫʩʽʚ ʽ ʰʧʠʣʴʦʢ ʟôʻʜʥʫʶʪʴʩʷ ʫ ʻʜʠʥʠʡ ʙʘʨʘʙʘʥ. ɺʩʝʨʝʜʠʥʽ ʮʽʻʾ ʢʘʤʝʨʠ 

ʻ ʩʧʝʮʽʘʣʴʥʽ ʥʦʞʽ ʟ ʚʠʩʪʫʧʘʤʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʦʙʝʨʪʘʥʥʶ ʤʝʟʛʠ ʨʘʟʦʤ ʟʽ 

ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ. 

ɾʠʚʠʣʴʥʠʢ 3 ʤʘʻ ʚʠʛʣʷʜ ʪʨʫʙʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʫ ʢʦʥʪʘʢʪʽ ʟ ʥʝʨʫʭʦʤʠʤʠ 

ʩʢʨʝʙʢʘʤʠ, ʷʢʽ ʦʯʠʱʘʶʪʴ ʩʪʽʥʢʠ ʚʽʜ ʥʘʣʠʧʣʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʚʝʨʭʫ ʢʦʨʧʫʩ 

ʞʠʚʠʣʴʥʠʢʘ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʥʠʞʥʴʦʛʦ ʯʘʥʘ ʞʘʨʦʚʥʽ.  

ʋ ʢʦʨʧʫʩʽ ʩʪʘʥʠʥʠ ʨʦʟʤʽʱʝʥʠʡ ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 8 ʜʣʷ ʟʤʽʥʝʥʥʷ 

ʪʦʚʱʠʥʠ ʤʘʢʫʭʠ ʧʨʠ ʚʠʭʦʜʽ ʾʾ ʟ ʧʨʝʩʘ. ɼʣʷ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʟʘʟʦʨʫ ʜʣʷ ʚʠʭʦʜʫ 

ʤʘʢʫʭʠ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʢʽʣʴʮʝ, ʷʢʝ ʯʝʨʝʟ ʯʝʨʚôʷʯʥʫ ʧʝʨʝʜʘʯʫ 

ʧʨʠʚʦʜʠʪʴʩʷ ʫ ʨʫʭ ʰʪʫʨʚʘʣʦʤ, ʚʠʥʝʩʝʥʠʤ ʥʘ ʟʦʚʥʽʰʥʽʡ ʙʽʢ ʧʨʝʩʘ. ɺʝʣʠʯʠʥʫ 

ʟʘʟʦʨʫ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʦʢʘʞʯʠʢʘ ʟʽ ʩʪʨʽʣʢʦʶ. 

ɿʙʽʨʥʠʡ ʧʨʠʩʪʨʽʡ ʦʣʽʾ 10 ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʣʠʚʘʣʴʥʦʛʦ ʣʠʩʪʘ ʽ ʟʙʽʨʥʠʢʘ ʦʣʽʾ; ʚʽʥ 

ʟʘʢʨʽʧʣʝʥʠʡ ʤʽʞ ʧʝʨʝʜʥʴʦʶ ʪʘ ʟʘʜʥʴʦʶ ʩʪʽʡʢʘʤʠ ʩʪʘʥʠʥʠ ʥʘ ʰʚʝʣʝʨʘʭ. 

 

2.3.3. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʰʥʝʢʦʚʠʭ ʧʨʝʩʽʚ 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʧʦ ʥʘʩʽʥʥʶ Qʤ, ʢʛ/ʛʦʜ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʚʠʨʘʟʦʤ [20, 21]: 

)K(1)(1nLD1,47Q nʰ
2
ʟʤ -Ö-ÖÖÖÖÖ= yr

,        (2.3.1) 

 ʜʝ D3 ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʰʥʝʢʘ, ʤ; 

L  hï ʜʦʚʞʠʥʘ ʰʥʝʢʘ, ʤ; 

nÎ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ, ʦʙ/ʭʚ.  
r ï ʦʙôʻʤʥʘ ʤʘʩʘ ʥʘʩʽʥʥʷ, ʢʛ/ʤ

3
; 

ɰ ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ; 
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nK ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʤʘʩʠ ʩʠʨʦʚʠʥʠ. 

ɿ ʬʦʨʤʫʣʠ (2.3.1) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʰʥʝʢʘ D3, ʤ 

 

ʤ

ʟ

ʰ n

Q
D

47 ,1 L n (1 ) (1 K )r y
=

Ö Ö Ö Ö - Ö -
.       (2.3.2) 

 

ɼʦʚʞʠʥʘ ʰʥʝʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʰ ʟ
L 3 L= Ö,                  (2.3.3) 

 

ʜʝ Lʟ ï ʜʦʚʞʠʥʘ ʟʦʥʠ ʧʨʝʩʫʚʘʥʥʷ, ʤ; 

 

ɼʦʚʞʠʥʘ ʟʦʥʠ ʧʨʝʩʫʚʘʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʦʢʫ ʚʠʪʢʽʚ 

ʰʥʝʢʘ 

ʟ
L ( 3...4 ) S= Ö.                                         (2.3.4) 

 

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʤʘʰʠʥʠ, ʢʛ/ʛʦʜ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 

 

ʤ ʦʣ ʰʨ
Q Q Q= + ,         (2.3.5) 

 

ʜʝ ʦʣQ  ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦ ʦʣʽʾ, ʢʛ/ʛʦʜ.; 

 ʰʨ
Q ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦ ʰʨʦʪʫ, ʢʛ/ʛʦʜ. 

 

ʦʣ ʤ ʚʠʭ
Q Q K / 100= Ö ,                    (2.3.6) 

 

ʜʝ ̠̃̉ ̖ï ʚʠʭʽʜ ʦʣʽʾ, % 

ʰʨ ʤ ʦʣ
Q Q Q= - .                                       (2.3.7) 

 

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʝʩʘ, ʢʛ/ʛʦʜ., ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʰʠʥʠ: 

ʤ
Q 3600 ɸ vr= Ö Ö Ö,                           (2.3.8) 

 

ʜʝ ɸ ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʝʩʘ, ʤ
2
; v  ï ʰʚʠʜʢʽʩʪʴ 

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʤʘʩʠ ʩʠʨʦʚʠʥʠ, ʤ/ʩ. 

 

2 2

ʟ ʚ
( D D )

A
4

p -
= ,                   (2.3.9) 
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ʜʝ ʚD  ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʠʪʢʘ ʰʥʝʢʘ, ʤ. 

ʦʙ ʪ

S n
v K ʂ

60

Ö
= Ö Ö,                (2.3.10) 

ʜʝ ʦʙʂ  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʙʝʨʪʘʥʥʷ ʤʘʩʠ ʨʘʟʦʤ ʟʽ ʰʥʝʢʦʤ; 

ʪ
ʂ  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʦʚʱʠʥʫ ʚʠʪʢʽʚ ʪʘ ʾʭ ʧʨʦʬʽʣʴ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʚʘʣ ʰʥʝʢʘ ʧʨʝʩʘ ʤʘʻ ʢʦʥʽʯʥʫ ʬʦʨʤʫ, ʡʦʛʦ ʤʝʥʰʠʡ 

(ʧʦʯʘʪʢʦʚʠʡ) ʜʽʘʤʝʪʨ, ʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

 

ʧ 2 ʤ

ʚ ʟ

ʦʙ ʪ

Q
D D

15 S n K ʂp r
= -

Ö Ö Ö Ö Ö Ö
.        (2.3.11) 

 

ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʰʥʝʢʘ ʥʘ ʚʠʭʦʜʽ ʟ ʧʨʝʩʘ, ʤ 

 

ʰʨʚ 2

ʚ ʟ

ʦʙ ʪ ʰʨ

Q
D D

15 S n K ʂp r
= -

Ö Ö Ö Ö Ö Ö
,                 (2.3.12) 

ʜʝ hʨr  ï ʦʙôʻʤʥʘ ʤʘʩʘ ʰʨʦʪʫ, ʢʛ/ʤ
3
. 

 

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦ ʦʣʽʾ, ʢʛ/ʩ ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

2

ʦʪʚ

ʦʣ o ʦʣ ʦʣ

d
Q z v

4

p
r

Ö
= Ö Ö Ö,                    (2.3.13) 

ʜʝ   ʦʪʚ
d  ï ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ ʜʣʷ ʚʠʭʦʜʫ ʦʣʽʾ, ʤ; 

ʦʣ
v  ï ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʦʣʽʾ ʯʝʨʝʟ ʦʪʚʦʨʠ, ʤ/ʩ; 

o
z  ï ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ʫ ʢʦʞʫʩʽ ʰʥʝʢʘ, ʰʪ. 

ɯʟ ʚʠʨʘʟʫ (13) ʟʥʘʭʦʜʠʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ 

 

ʦʣ

o 2

ʦʪʚ ʦʣ ʦʣ

4 Q
z

d vp r

Ö
=
Ö Ö Ö

.                            (2.3.14) 

 

ʐʠʨʠʥʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʽʢʥʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʟʘ ʟʦʚʥʽʰʥʽʡ 

ʜʽʘʤʝʪʨ ʰʥʝʢʘ 

ʟʚ ʟ
B D¢ .                                        (2.3.15) 

 

ɼʦʚʞʠʥʘ ʚʽʢʥʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʦʶ, ʥʽʞ ʢʨʦʢ ʰʥʝʢʘ ʫ ʟʦʥʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ: 
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ʟʚ
L S² .                                         (2.3.16) 

ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ ʥʘʩʽʥʥʷ e ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ d (ʪʘʙʣʠʮʷ ɸ4) 

ʇʨʘʢʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʢʫ ʧʦ ʥʘʩʽʥʥʶ ʫ ʧʨʝʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

 

np
0,97 [ ( 21,8 1,16 ]e e d= - - Ö,                 (2.3.17) 

 

ɿʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʦʪʨʽʙʥʦʾ ʥʘ ʩʪʠʩʢ ʤʝʟʛʠ 

 

vʦʣ

6 ,5

p np0 ,022 W

Q b
P ( 1 )

60 e
r
e

Ö Ö

Ö
= -
Ö

,                         (2.3.18) 

 

ʜʝ b ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʞʘʨʽʥʥʷ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʞʘʨʽʥʥʷ (ʪʘʙʣ. ɸ3); 

W  ï ʚʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ, %; 

e ï ʦʩʥʦʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ. 

 

ʂʨʽʤ ʚʢʘʟʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʧʨʠʚʦʜʘ ʧʨʝʩʘ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ ʤʝʟʛʠ ʧʦ ʰʥʝʢʫ ʽ ʮʠʣʽʥʜʨʫ, 

ʪʝʨʪʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ, ʥʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʯʘʩʪʦʢ ʤʝʟʛʠ ʪʘ ʽʥ. ʇʨʠ 

ʧʨʠʙʣʠʟʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʚʩʽ ʮʽ ʚʠʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʛʦ ʂʂɼ ʧʨʝʩʘ ʽ ʟʘʛʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʟʘʛ ʨ ʟʘʛ
P ʈ h= .                                      (2.3.19) 

 

ɿʘ ʚʠʟʥʘʯʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʽ ʧʨʠʡʥʷʪʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 

ʰʥʝʢʘ ʚʠʙʠʨʘʻʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ (ʤʦʪʦʨïʨʝʜʫʢʪʦʨ), ʬʦʨʤʫʻʪʴʩʷ ʢʽʥʝʤʘʪʠʯʥʘ 

ʩʭʝʤʘ ʧʨʠʚʦʜʘ ʽ ʧʽʜʙʠʨʘʶʪʴʩʷ ʾʾ ʝʣʝʤʝʥʪʠ (ʨʝʜʫʢʪʦʨʠ ʪʘ ʤʝʭʘʥʽʯʥʽ ʧʝʨʝʜʘʯʽ). 

 

2.3.4. ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʩʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ 

 

ɺʠʭʽʜʥʽ ʜʘʥʽ: ʩʠʨʦʚʠʥʘ ï ʩʦʥʷʰʥʠʢ; ʜʦʙʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʥʘʩʽʥʥʶ               

G = 2000 ʢʛ/ʜʦʙʫ; ʯʘʩ ʨʦʙʦʪʠ ʧʨʝʩʘ ʟʘ ʟʤʽʥʫ ʟʤ
6t = , ʛʦʜ.; ʯʠʩʣʦ ʨʦʙʦʯʠʭ ʟʤʽʥ, 

ʟʤ
z 2= ; ʚʠʭʽʜ ʧʨʦʜʫʢʮʽʾ 38 %. 

1) ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʟʤ ʟʤ
Q G ( z )t= Ö .                                     (2.3.20) 

   Q 2000 (6 2 ) 166,6= Ö =  ʢʛ/ʛʦʜ. 

2) ʂʨʦʢ ʚʠʪʢʘ ʰʥʝʢʘ ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 50...150 ʤʤ. ʇʨʠʡʤʘʻʤʦ 60 ʤʤ. 

3) ɼʦʚʞʠʥʘ ʟʦʥʠ ʧʨʝʩʫʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.4): 

 

ʟ
L ( 3...4 ) 60 180...240= Ö =  ʤʤ, ʇʨʠʡʤʘʻʤʦ Lʟ = 200 ʤʤ. 

 

4) ɼʦʚʞʠʥʘ ʰʥʝʢʘ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.3): 

 

                                         hL 3 200 600= Ö =  ʤʤ. 

 

5) ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʰʥʝʢʘ ʧʨʠʡʤʘʻʪʴʩʷ ʯʘʩʪʦʪʘ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ               

ʧ = 25...60 ʦʙ/ʭʚ. (ʧʨʠʡʤʘʻʤʦ ʧ = 30 ʦʙ/ʭʚ.), ʦʙôʻʤʥʘ ʤʘʩʘ ʥʘʩʽʥʥʷ (ʟʘ ʪʘʙʣʠʮʝʶ 

ɸ1 ʧʨʠʡʤʘʻʤʦ 400r=  ʢʛ/ʤ
3
), ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 

0,285...0,55y=  (ʧʨʠʡʤʘʻʤʦ 0,35y= ), ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʤʘʩʠ ʩʠʨʦʚʠʥʠ 

(ʟʘ ʪʘʙʣʠʮʝʶ ɸ2 n
K 0,727= ). 

6) ɿʘ ʬʦʨʤʫʣʦʶ (2.3.2) ʚʠʟʥʘʯʘʻʤʦ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʰʥʝʢʘ 

 

ʟ

166,6
D 0,166

4,71 0,6 30 400 (1 0,35 ) (1 0,727 )
= =

Ö Ö Ö Ö - Ö -
 ʤ. 

 

ʇʨʠʡʤʘʻʤʦ D3 = 170 ʤʤ. 

7) ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦ ʦʣʽʾ ʽ ʧʦ ʰʨʦʪʫ ʟʘ ʬʦʨʤʫʣʘʤʠ (2.3.6 ʽ 

2.3.3.7) 

ʦʣ
Q 166,6 38 / 100 63,1= Ö =  ʢʛ/ʛʦʜ. 

ʰʨ
Q 166,6 63,1 103,5= - =  ʢʛ/ʛʦʜ. 

 

8) ʄʝʥʰʠʡ (ʧʦʯʘʪʢʦʚʠʡ) ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʢʦʥʽʯʥʦʛʦ ʰʥʝʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.3.11): 

ʇʦʧʨʘʚʦʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠʡʤʘʶʪʴ ʦʙ
ʂ 0,7...0,75= , ʪ

ʂ 0,7...0,9= . 

 

ʧ 2

ʚ

166,6
D 0,17 0,138

15 3,14 0,06 30 0,7 0,7 400
= - =

Ö Ö Ö Ö Ö Ö
 ʤ. 

 

9) ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʰʥʝʢʘ ʥʘ ʚʠʭʦʜʽ ʟ ʧʨʝʩʘ, ʤ 
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ʚ 2

ʚ

103,5
D 0,17 0,162

15 3,14 0,06 30 0,7 0,7 1000
= - =

Ö Ö Ö Ö Ö Ö
 ʤ 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʤʦ 
ʰʨ

1000...1800r =  ʢʛ/ʤ
3
. 

10) ʂʽʣʴʢʽʩʪʴ ʦʪʚʦʨʽʚ ʚ ʮʠʣʽʥʜʨʽ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.3.14), ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʪʴʩʷ ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ o
d 0,5...1,5=  ʤʤ, ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ 

ʦʣʽʾ v 0,6...1,0=  ʤ/ʩ, ʦʙôʻʤʥʘ ʤʘʩʘ ʦʣʽʾ ʦʣ
960...980r =  ʢʛ/ʤ

2
. 

  
3

o 2

4 63,1 10
z 104,6

3,14 1,0 0,8 960

Ö Ö
= =

Ö Ö Ö
. 

ʇʨʠʡʤʘʻʤʦ o
z 105=  ʰʪ. 

11) ʐʠʨʠʥʘ ʽ ʜʦʚʞʠʥʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʽʢʥʘ ʧʨʠʡʤʘʻʪʴʩʷ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʥʝʨʽʚʥʦʩʪʝʡ (2.3.15) ʽ (2.3.16). 

ʇʨʠʡʤʘʻʤʦ: ʟʚ
B 170=  ʤʤ, ʟʚL 100=  ʤʤ. 

12) ʇʨʘʢʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʢʫ ʧʦ ʥʘʩʽʥʥʶ ʫ ʧʨʝʩʽ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.17) 

ɼʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʚ ʬʦʨʤʫʣʫ ʧʨʠʡʤʘʻʤʦ ʰʠʨʠʥʫ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 10d=  

ʤʤ, ʩʪʫʧʽʥʴ ʩʪʠʩʢʫ ʥʘʩʽʥʥʷ 15,75e=  (ʪʘʙʣʠʮʷ ɸ4), ʚʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ W 15=  % 

(ʪʘʙʣʠʮʷ ɸ1). 

np
0,97 [15,75 ( 21,8 1,16 10 )] 5,4e = - - Ö =. 

 

13) ʇʦʪʫʞʥʽʩʪʴ ʧʦʪʨʽʙʥʘ ʥʘ ʩʪʠʩʢ ʤʝʟʛʠ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.18) 

 

6 ,5

p 0 ,80 ,022 0 ,15

166,6 0,001
P (5,4 1 ) 1,28

60 2,72 400
Ö

Ö
= - =
Ö Ö

ʢɺʪ. 

 

ʜʝ b ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʞʘʨʽʥʥʷ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʞʘʨʽʥʥʷ (ʪʘʙʣ. ɹ 3); 

W  ï ʚʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ, %; 

e ï ʦʩʥʦʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ. 

 

14) ʇʨʠʡʤʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʧʨʝʩʘ ʟʘʛ
0,7...0,75h =  ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʧʨʠʚʦʜ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.19): 

 

ʟʘʛ
P 1,28 0,7 1,82= =  ʢɺʪ. 

 

15) ɺʠʙʠʨʘʻʤʦ ʤʦʪʦʨïʨʝʜʫʢʪʦʨ ʄʎ2ʉ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ 

ʚʘʣʘ 35,5 ʦʙ/ʭʚ. ʄʦʪʦʨïʨʝʜʫʢʪʦʨ ʦʩʥʘʱʝʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʤʘʨʢʠ 
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4ɸ100L6P3 ʧʦʪʫʞʥʽʩʪʶ 2,2 ʢɺʪ ʽ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 950 ʦʙ/ʭʚ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʦ 30 ʦʙ/ʭʚ. ʧʨʠʡʤʘʻʪʴʩʷ ʣʘʥʮʶʛʦʚʘ ʧʝʨʝʜʘʯʘ. 

 

2.3.5. ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʛʨʘʥʫʣʶʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʝʩʽʚ 

ʛʨʘʥʫʣʷʪʦʨʽʚ 

ɻʨʘʥʫʣʶʚʘʥʥʷ (ʛʨʘʥʫʣʷʮʽʷ) (ʚʽʜ ʣʘʪ. granulum ï ʟʝʨʥʷʪʢʦ), ʬʦʨʤʫʚʘʥʥʷ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (ʛʨʘʥʫʣ) ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʽʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʦʟʤʽʨ ʛʨʘʥʫʣ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ, ʩʧʦʩʦʙʫ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ 

ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [17, 22]. 

ɻʨʘʥʫʣʶʚʘʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʬʽʟʠʢʦïʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʢʦïʤʝʭʘʥʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʯʘʩʪʦʢ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ, 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʪʘʜʽʾ: ʧʽʜʛʦʪʦʚʢʫ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʜʦʟʫʚʘʥʥʷ ʽ ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ; ʩʘʤʝ ʛʨʘʥʫʣʦʫʪʚʦʨʝʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ (ʩʫʰʽʥʥʷ, ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ, ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʪʘ ʽʥ.); ʩʦʨʪʫʚʘʥʥʷ (ʧʦʜʽʣ 

ʯʘʩʪʦʢ ʧʦ ʨʦʟʤʽʨʘʭ).  

ɺʽʜʦʤʽ ʩʧʦʩʦʙʠ ʛʨʘʥʫʣʶʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʝʨʞʘʥʥʷ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʽʟ ʟʘʜʘʥʠʤʠ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ 

ʩʢʣʘʜ, ʤʽʮʥʽʩʪʴ ʛʨʘʥʫʣ, ʨʦʟʩʠʧʯʘʩʪʽʩʪʴ ʽ ʪ.ʧ.).  

ɻʨʘʥʫʣʶʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʥʘ 

ʧʨʝʩʘʭ ʛʨʘʥʫʣʷʪʦʨʘʭ, ʦʙʢʦʯʫʚʘʥʥʷʤ ʽ ʫ ʧʩʝʚʜʦʟʨʽʜʞʝʥʦʤʫ ʰʘʨʽ.  

ʉʫʪʥʽʩʪʴ ʩʧʦʩʦʙʽʚ ʛʨʘʥʫʣʷʮʽʾ ʦʙʢʦʯʫʚʘʥʥʷʤ ʽ ʛʨʘʥʫʣʷʮʽʾ ʫ 

ʧʩʝʚʜʦʟʨʽʜʞʝʥʦʤʫ ʰʘʨʽ ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʛʨʘʥʫʣ ʟʘ ʨʘʭʫʥʦʢ ʥʘʰʘʨʦʚʫʚʘʥʥʷ 

ʜʨʽʙʥʠʭ ʯʘʩʪʦʢ ʧʨʦʜʫʢʪʫ, ʟʤʦʯʝʥʠʭ ʚôʷʟʢʠʤʠ ʩʫʤʽʰʘʤʠ, ʥʘ ʙʽʣʴʰʽ ʛʨʫʜʦʯʢʠ ʪʘ 

ʫʱʽʣʴʥʝʥʥʷ ʘʛʣʦʤʝʨʘʪʽʚ ʫ ʰʘʨʽ ʤʘʪʝʨʽʘʣʫ.  

ʋ ʩʫʯʘʩʥʽʡ ʚʽʪʯʠʟʥʷʥʽʡ ʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʦʮʝʩ ʛʨʘʥʫʣʶʚʘʥʥʷ, 

ʚ ʦʩʥʦʚʥʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʙʽʢʦʨʤʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʽʜʭʦʜʽʚ 

ʮʫʢʨʦʚʦʛʦ (ʞʦʤ, ʧʘʪʦʢʘ) ʽ ʩʧʠʨʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ 

ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ ʢʦʨʤʽʚʢʦʥʮʝʥʪʨʘʪʽʚ ï ʧʨʝʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʘ ʧʨʝʩï

ʛʨʘʥʫʣʷʪʦʨʘʭ.  

ɿʘ ʟʘʛʘʣʴʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʝʩʽʚ ʜʣʷ ʛʨʘʥʫʣʶʚʘʥʥʷ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ: ʰʥʝʢʦʚʽ, ʧʣʫʥʞʝʨʥʽ, ʢʣʠʥʦʚʽ, ʰʝʩʪʝʨʝʥʥʽ, ʢʽʣʴʮʝʚʽ, 

ʚʘʣʴʮʝʚʽ ʪʘ ʽʥ.  
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʥʝʢʦʚʠʭ ʧʨʝʩʽʚ ʦʙʤʝʞʫʻ ʝʬʝʢʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʧʨʦʜʫʢʪʫ 

ʧʦ ʧʦʚʝʨʭʥʽ ʰʥʝʢʘ ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʛʚʠʥʪʦʚʘ ʧʦʚʝʨʭʥʷ ʰʥʝʢʘ ʽʥʪʝʥʩʠʚʥʦ 

ʟʥʦʰʫʻʪʴʩʷ. ʊʦʤʫ ʪʘʢʽ ʤʝʭʘʥʽʟʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʢʨʘʡ ʨʽʜʢʦ ʽ ʪʽʣʴʢʠ ʧʨʠ 

ʚʦʣʦʛʦʤʫ ʩʧʦʩʦʙʽ ʛʨʘʥʫʣʶʚʘʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʦ ʤʝʥʰʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ.  

ʉʝʨʝʜ ʥʘʚʝʜʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʛʨʫʧʫ ʚʘʣʴʮʝʚʠʭ ʧʨʝʩʽʚ, ʷʢʽ 

ʦʜʝʨʞʘʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʝʨʝʨʦʙʥʽʡ ʛʘʣʫʟʽ. ɰʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʘʥʘ ʥʘ 

ʨʠʩ. 2.3.1. 

 

 

ʈʠʩ. 2.3.5 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʘʣʴʮʝʚʠʭ ʧʨʝʩʽʚ ʛʨʘʥʫʣʷʪʦʨʽʚ. 

 

2.3.6. ʂʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʨʝʩʽʚ ʛʨʘʥʫʣʷʪʦʨʽʚ 

 

ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʚʘʣʴʮʝʚʠʭ ʧʨʝʩʽʚ ʛʨʘʥʫʣʷʪʦʨʽʚ ʧʦʢʘʟʘʥʽ 

ʥʘ ʨʠʩ. 2.3.6. 

ɻʦʣʦʚʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʧʨʝʩʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ ʤʘʪʨʠʮʷ ʽ ʨʦʣʠʢʠ 

(ʚʘʣʢʠ). ʋ ʧʨʠʩʪʨʦʾ ʟʦʙʨʘʞʝʥʦʤʫ ʥʘ ʨʠʩ. 2.3.6, ʘ) ʤʘʪʨʠʮʷ ʤʘʻ ʬʦʨʤʫ 

ʪʦʚʩʪʦʩʪʽʥʥʦʛʦ ʢʽʣʴʮʷ ï ʢʽʣʴʮʝʚʠʡ ʧʨʝʩ, ʘ ʥʘ ʨʠʩ. 2.3.6, ʙ) ʬʦʨʤʫ ʧʣʦʩʢʦʛʦ ʜʠʩʢʘ 

ï ʜʠʩʢʦʚʠʡ ʧʨʝʩ. 

ʄʘʪʨʠʮʷ ʽ ʨʦʣʠʢʠ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʤʝʭʘʥʽʟʤ ʚʦʜʠʣʦʤ ʪʘʢ, ʱʦ ʨʦʣʠʢʠ, ʱʦ 

ʧʨʝʩʫʶʪʴ, ʧʝʨʝʢʦʯʫʶʪʴʩʷ ʧʦ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ. 

ɿʚʠʯʘʡʥʦ ʧʦʜʽʙʥʽ ʤʝʭʘʥʽʟʤʠ ʤʘʶʪʴ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʪʨʴʦʭ ʨʦʣʠʢʽʚ. 

ʄʝʭʘʥʽʟʤʠ ʟ ʦʜʥʠʤ ʨʦʣʠʢʦʤ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽʣʴʢʠ ʫ ʧʨʝʩʘʭ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʪʦʤʫ ʱʦ ʧʨʠ ʦʜʥʦʤʫ ʨʦʣʠʢʫ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʟʛʠʥʘʶʯʽ ʟʫʩʠʣʣʷ, ʷʢʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʚʘʣʠ ʧʨʠʚʦʜʘ ʤʘʪʨʠʮʽ ʽ ʚʦʜʠʣʘ. 

ʇʨʠ ʩʧʽʚʚʽʩʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʤʘʪʨʠʮʽ ʽ ʚʦʜʠʣʘ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʚʦʭ ʘʙʦ 

ʪʨʴʦʭ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʧʨʝʩʦʚʠʭ ʨʦʣʠʢʽʚ, ʟʛʠʥʘʣʴʥʽ ʟʫʩʠʣʣʷ ʚʽʜ ʨʦʣʠʢʽʚ 

 

ɺʘʣʴʮʝʚʽ 

ʧʨʝʩʠ ʛʨʘʥʫʣʷʪʦʨʠ 

ɿ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʦʩʷʤʠ ʚʘʣʢʽʚ 

ɿ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʦʩʷʤʠ ʚʘʣʢʽʚ 

ʄʘʪʨʠʮʷ 

ʽ ʚʘʣʢʠ 

ʦʙʝʨʪʘʶʪʴʩʷ 

ʄʘʪʨʠʮʷ 

ʦʙʝʨʪʘʶʪʴʩʷ 

ʚʘʣʢʠ ʥʝʨʫʭʦʤʽ 

ʄʘʪʨʠʮʷ 

ʥʝʨʫʭʦʤʘ ʚʘʣʢʠ 

ʦʙʝʨʪʘʶʪʴʩʷ 

ʄʘʪʨʠʮʷ 

ʽ ʚʘʣʢʠ 

ʦʙʝʨʪʘʶʪʴʩʷ 

ʄʘʪʨʠʮʷ 

ʦʙʝʨʪʘʻʪʴʩʷ 

ʚʘʣʢʠ ʥʝʨʫʭʦʤʽ  
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ʫʨʽʚʥʦʚʘʞʫʶʪʴʩʷ, ʪʦʤʫ ʚʘʣʠ ʧʨʠʚʦʜʘ ʤʘʪʨʠʮʽ ʽ ʚʦʜʠʣʘ ʟʚʽʣʴʥʷʶʪʴʩʷ ʚʽʜ 

ʟʛʠʥʘʶʯʠʭ ʤʦʤʝʥʪʽʚ. 

ʇʨʝʩʦʚʽ ʤʝʭʘʥʽʟʤʠ ʽʟ ʧʣʦʩʢʦʶ ʤʘʪʨʠʮʝʶ ʤʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʢʨʽʧʣʝʥʫ 

ʤʘʪʨʠʮʶ 1 ʽ ʚʝʜʫʯʝ ʚʦʜʠʣʦ 5, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ ʜʚʦʭ ʜʦ ʧôʷʪʠ ʨʦʣʠʢʽʚ 2. 

ʎʠʣʽʥʜʨʠʯʥʘ ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʨʦʣʠʢʘ ʤʘʻ ʨʠʬʣʝʥʥʷ, ʥʘʥʝʩʝʥʝ 

ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʨʦʣʠʢʘ, ʘʙʦ ʞ ʛʫʩʪʫ ʧʝʨʬʦʨʘʮʽʶ ʥʝʢʨʽʟʥʠʤʠ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʦʪʚʦʨʘʤʠ. ʅʝʨʽʚʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʨʘʱʦʛʦ 

ʟʯʝʧʣʝʥʥʷ ʨʦʣʠʢʘ ʟ ʧʨʦʜʫʢʪʦʤ. ʈʦʣʠʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʘʢ, ʱʦʙ ʟʘʟʦʨ ʤʽʞ ʥʠʤʠ ʽ 

ʤʘʪʨʠʮʝʶ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ. 

 

                          

ʘ)                                                                ʙ) 

 

ʘ) ʢʽʣʴʮʝʚʠʡ; ʙ) ʜʠʩʢʦʚʠʡ; 1 ï ʤʘʪʨʠʮʷ; 2 ï ʨʦʣʠʢʠ; 3 ï ʥʽʞ ʜʣʷ ʟʨʽʟʘʥʥʷ ʛʨʘʥʫʣ; 

4 ï ʦʪʚʦʨʠ ʚ ʤʘʪʨʠʮʽ (ʬʽʣʴôʻʨʠ); 5 ï ʚʦʜʠʣʦ ʨʦʣʠʢʽʚ. 

ʈʠʩ. 2.3.7 ï ʉʭʝʤʠ ʧʨʝʩʽʚ ʛʨʘʥʫʣʷʪʦʨʽʚ. 

  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʛʨʘʥʫʣʷʪʦʨʘ ʩʠʧʫʯʠʡ ʧʨʦʜʫʢʪ ʙʝʟʫʧʠʥʥʦ ʧʦʜʘʶʪʴ ʥʘ 

ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʤʘʪʨʠʮʽ, ʨʦʣʠʢ ʧʝʨʝʢʦʯʫʻʪʴʩʷ ʧʦ ʰʘʨʫ ʧʨʦʜʫʢʪʫ, ʩʪʠʩʢʘʻ 

ʡʦʛʦ, ʘ ʧʦʪʽʤ ʧʨʦʰʪʦʚʭʫʻ ʫ ʬʽʣʴôʻʨʠ ʤʘʪʨʠʮʽ. ʅʘʩʪʫʧʥʠʡ ʨʦʣʠʢ ʧʨʦʰʪʦʚʭʫʻ ʫ 

ʬʽʣʴôʻʨʠ ʥʦʚʫ ʧʦʨʮʽʶ, ʩʧʦʥʫʢʘʶʯʠ ʩʧʨʝʩʦʚʘʥʠʡ ʧʨʦʜʫʢʪ ʨʫʭʘʪʠʩʴ ʜʦ ʚʠʭʦʜʫ ʟ 

ʬʽʣʴôʻʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʧʨʦʮʝʩʽ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʣʠʢʽʚ ʧʦ 

ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ ʨʫʭ ʧʨʦʜʫʢʪʫ ʚ ʢʦʞʥʦʾ ʬʽʣʴôʻʨʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ï 
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ʪʽʣʴʢʠ ʫ ʤʦʤʝʥʪ ʧʨʦʭʦʜʫ ʨʦʣʠʢʘ ʥʘʜ ʚʭʽʜʥʠʤ ʦʪʚʦʨʦʤ ʬʽʣʴôʻʨʠ. ɿʘ ʦʜʠʥ ʧʨʦʭʽʜ 

ʨʦʣʠʢʘ ʛʨʘʥʫʣʘ ʟ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʬʽʣʴôʻʨʠ ʚʠʩʫʚʘʻʪʴʩʷ ʥʘ ʜʦʚʞʠʥʫ ʜʦ ʢʽʣʴʢʦʭ 

ʤʽʣʽʤʝʪʨʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʚ ʛʨʘʥʫʣʷʪʦʨʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʫʞʥʦï

ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʜʫʢʪʫ. ʅʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʫ ʧʨʦʜʫʢʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʦʚʥʽʰʥʽʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʫ ï 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʨʪʷ ʧʦ ʢʦʥʪʘʢʪʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʛʨʘʥʠʮʝʶ ʪʝʢʫʯʦʩʪʽ ʧʨʠ ʩʪʠʩʢʫ. ʎʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʽʚ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ, ʟʫʩʠʣʣʷ, ʷʢʽ 

ʜʽʶʪʴ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʽ ʧʨʝʩʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʛʨʘʥʫʣʶʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʧʨʦʜʫʢʪʫ ʚ ʤʝʭʘʥʽʟʤʽ ʧʨʝʩʘ ï ʟʘʣʝʞʥʽʩʪʴ ʡʦʛʦ 

ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʚʽʜ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʜʫʢʪʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ 

ʧʨʦʜʫʢʪʫ ʧʨʠ ʦʜʥʦʦʩʴʦʚʦʤʫ ʩʪʠʩʢʫ ʽ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ ʚʠʩʦʢʦʛʦ ʚʩʝʙʽʯʥʦʛʦ ʪʠʩʢʫ 

ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʩʪʘʥʥʴʦʛʦ, ʽ ʮʶ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʝʢʩʧʦʥʝʥʪʥʦʶ ʬʫʥʢʮʽʻʶ. 

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʦʙ ʩʪʘʣʝʚʫ ʢʦʥʪʘʢʪʥʫ ʧʦʚʝʨʭʥʶ f ʚʽʜ „ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ: 

0
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ʜʝ Ű0 , f1 ï ʧʦʩʪʽʡʥʽ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʦʜʫʢʪʫ ʽ 

ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ; f2 ï ʧʦʩʪʽʡʥʘ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʚʧʣʠʚ ʯʘʩʪʦʢ 

ʧʨʦʜʫʢʪʫ ʥʘ ʧʨʫʞʥʫ ʢʦʥʪʘʢʪʥʫ ʧʦʚʝʨʭʥʶ. 

 

ɻʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʫ 

ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʮʽ ʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʤʝʥʰʫʶʪʴʩʷ. 

ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʘʥʘʣʘʭ ʬʽʣʴôʻʨ  ( ʨʠʩ. 2.3.8). ɼʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ ʧʝʨʬʦʨʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʤʘʪʨʠʮʽ ʚʭʽʜʥʽ ʜʽʣʷʥʢʠ 

ʦʪʚʦʨʽʚ ʬʽʣʴôʻʨ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʠʤ, ʥʽʞ ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʯʘʩʪʠʥʠ ʾʭ ʢʘʥʘʣʽʚ. 
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ʈʠʩ. 2.3.8 ï ʇʨʦʬʽʣʽ ʬʽʣʴôʻʨ ʤʘʪʨʠʮʽ. 

 

ʇʦʨʦʞʥʠʥʘ, ʱʦ ʟôʻʜʥʫʻ ʚʭʽʜʥʠʡ ʦʪʚʽʨ ʽʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʢʘʥʘʣʦʤ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʭʽʜʥʦʶ ʧʦʨʦʞʥʠʥʦʶ ʬʽʣʴôʻʨʠ. ɿʚʠʯʘʡʥʦ ʬʽʣʴôʻʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ 

ʢʦʥʽʯʥʦʶ ʚʭʽʜʥʦʶ ʧʦʨʦʞʥʠʥʦʶ, ʷʢʘ ʩʧʦʣʫʯʝʥʘ ʽʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʢʘʥʘʣʦʤ                

(ʨʠʩ. 2.3.8, ʘ ʽ 2.3.8 ʙ). 

ʂʨʽʤ ʢʦʥʽʯʥʦʾ ʚʭʽʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚʭʽʜʥʘ 

ʧʦʨʦʞʥʠʥʘ ʬʦʨʤʠ ʪʦʨʫ ʟ ʫʪʚʦʨʶʶʯʦʶ ʫ ʚʠʛʣʷʜʽ ʯʘʩʪʠʥʠ ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʽ                       

(ʨʠʩ. 2.3.8, ʚ). ʋ ʜʝʷʢʠʭ ʤʘʪʨʠʮʷʭ ʢʘʥʘʣʠ ʬʽʣʴôʻʨ ʟʘʢʽʥʯʫʶʪʴʩʷ ʚʠʭʽʜʥʦʶ 

ʢʦʥʽʯʥʦʶ ʧʦʨʦʞʥʠʥʦʶ (ʨʠʩ. 2.3.8, ʙ) ʘʙʦ ʮʠʣʽʥʜʨʠʯʥʦʶ ʧʦʨʦʞʥʠʥʦʶ ʟ 

ʜʽʘʤʝʪʨʦʤ ʜʝʱʦ ʙʽʣʴʰʠʤ ʟʘ ʜʽʘʤʝʪʨ ʦʩʥʦʚʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʘʥʘʣʫ                     

(ʨʠʩ. 2.3.8, ʚ). 

ʇʽʩʣʷ ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʛʦ ʩʪʨʦʢʫ ʨʦʙʦʪʠ ʤʘʪʨʠʮʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʦʰʫʚʘʥʥʷ 

ʫʪʚʦʨʶʶʯʘ ʢʘʥʘʣʫ ʬʽʣʴôʻʨʠ ʟʜʦʙʫʚʘʻ ʬʦʨʤʫ ʛʣʘʜʢʦʾ ʦʧʫʢʣʦʾ ʢʨʠʚʦʾ                         

(ʨʠʩ. 2.3.8, ʛ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʦʨʤʘ ʚʭʽʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʥʦʰʝʥʦʾ ʬʽʣʴôʻʨʠ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʅʘ ʚʠʭʽʜʥʽʡ ʜʽʣʷʥʮʽ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʘʥʘʣʫ, ʘ ʪʘʢʦʞ ʫ ʚʠʭʽʜʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʷʢʱʦ ʚʦʥʘ ʻ, ʟʥʦʰʫʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ. 

ʅʘ ʨʠʩ. 2.3.9 ʧʦʢʘʟʘʥʠʡ ʛʨʘʥʫʣʷʪʦʨ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʢʦʤʧʣʝʢʪ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʆɻʄï0,8ɸ. ʆʩʥʦʚʦʶ ʛʨʘʥʫʣʷʪʦʨʘ ʻ ʧʨʝʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʜʫʢʪʦʨʘ ʽ ʚʫʟʣʘ 

ʧʨʝʩʫʚʘʥʥʷ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʢʽʣʴʮʝʚʦʶ ʤʘʪʨʠʮʝʶ ʪʘ ʜʚʦʤʘ ʧʘʩʠʚʥʠʤʠ ʚʘʣʴʮʷʤʠ 

(ʨʦʣʝʨʘʤʠ) [16, 22]. ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʝʣʘʩʪʠʯʥʦʶ ʤʫʬʪʦʶ ʟôʻʜʥʘʥʠʡ ʟ ʚʘʣʦʤï

ʰʝʩʪʽʨʥʝʶ 1. ʋ ʧʦʩʪʽʡʥʦʤʫ ʟʘʯʝʧʣʝʥʥʽ ʟ ʚʘʣʦʤïh ʝʩʪʽʨʥʝʶ ʧʝʨʝʙʫʚʘʻ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ 5, ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʝ ʰʧʦʥʢʦʶ ʽ ʛʘʡʢʦʶ 4 ʥʘ ʧʦʨʦʞʥʠʥʥʦʤʫ ʛʦʣʦʚʥʦʤʫ 

ʚʘʣʫ 2.3. ɼʦ ʬʣʘʥʮʷ ʛʦʣʦʚʥʦʛʦ ʚʘʣʘ ʩʝʛʤʝʥʪʘʤʠ 7 ʧʨʠʢʨʽʧʣʝʥʘ ʤʘʪʨʠʮʷ 8, ʷʢʘ 

ʚʽʜ ʧʨʦʚʝʨʪʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʘ ʰʧʦʥʢʘʤʠ. 

ɼʦ ʟʦʚʥʽʰʥʴʦʛʦ ʪʦʨʮʷ ʤʘʪʨʠʮʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʧʨʠʢʨʽʧʣʝʥʠʡ ʢʦʥʽʯʥʠʡ 

ʧʨʠʡʤʘʯ 10, ʷʢʠʡ ʫʪʚʦʨʶʻ ʨʘʟʦʤ ʟ ʾʾ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʨʦʞʥʠʥʦʶ ʢʘʤʝʨʫ 
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ʧʨʝʩʫʚʘʥʥʷ. ʋʩʝʨʝʜʠʥʽ ʛʦʣʦʚʥʦʛʦ ʚʘʣʘ ʨʦʟʤʽʱʝʥʘ ʚʽʩʴ 2, ʥʘ ʢʽʥʮʽ ʾʾ ʚʩʪʘï 

ʥʦʚʣʝʥʦ ʜʚʽ ʧʣʠʪʠ, ʤʽʞ ʷʢʠʤʠ ʥʘ ʝʢʩʮʝʥʪʨʠʯʥʠʭ ʦʩʷʭ ʟʤʦʥʪʦʚʘʥʽ ʚʘʣʴʮʽ, ʱʦ 

ʧʨʝʩʫʶʪʴ, ʘʙʦ ʞ ʨʦʣʝʨʠ, 9. ɿʘʟʦʨ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʘʣʴʮʽʚ ʽ ʤʘʪʨʠʮʽ ʚ 

ʤʝʞʘʭ 0,3é0,5 ʤʤ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʚʘʞʝʣʽʚ ʽ ʙʦʣʪʽʚ. ʅʘ 

ʽʥʰʦʤʫ ʢʽʥʮʽ ʦʩʽ 2 ʥʘ ʰʣʽʮʘʭ ʧʦʩʘʜʞʝʥʠʡ ʬʣʘʥʝʮʴ ʽʟ ʣʠʩʢʦʶ, ʱʦ ʯʝʨʝʟ ʟʨʽʟʥʠʡ 

ʰʪʠʬʪ 3 ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʠʡ ʟʽ ʩʪʘʢʘʥʦʤ ʟʘʜʥʴʦʛʦ ʨʦʣʠʢʦʚʦʛʦ ʧʽʜʰʠʧʥʠʢʘ.  

ʇʨʠ ʟʚʠʯʘʡʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʨʽʟʥʠʡ ʰʪʠʬʪ ʫʪʨʠʤʫʻ ʚʽʩʴ ʚʽʜ ʦʙʝʨʪʘʥʥʷ, 

ʚʘʣʴʮʽ, ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʾʭ ʥʝʨʫʭʦʤʠʭ ʦʩʝʡ. ʗʢʱʦ ʧʨʝʩ ʚʠʷʚʠʪʴʩʷ 

ʥʘʜʤʽʨʥʦ ʧʝʨʝʚʘʥʪʘʞʝʥʠʤ ʤʘʩʦʶ ʧʨʦʜʫʢʪʫ ʘʙʦ ʚ ʟʘʟʦʨ ʤʽʞ ʚʘʣʴʮʝʤ ʽ ʤʘʪʨʠʮʝʶ 

ʧʦʪʨʘʧʠʪʴ ʩʪʦʨʦʥʥʽʡ ʧʨʝʜʤʝʪ, ʪʦ ʚʘʣʝʮʴ ʟʘʢʣʠʥʠʪʴʩʷ, ʦʙʝʨʪʘʶʯʠʡ ʤʦʤʝʥʪ ʚʽʜ 

ʤʘʪʨʠʮʽ ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʥʘ ʚʽʩʴ 2, ʘ ʯʝʨʝʟ ʥʝʾ ʥʘ ʟʨʽʟʥʠʡ ʰʪʠʬʪ 3. 

 

ʈʠʩ. 2.3.9 ï ʉʭʝʤʘ ʧʨʝʩʘ ʛʨʘʥʫʣʷʪʦʨʘ. 

 

ʇʽʩʣʷ ʟʨʽʟʘʥʥʷ ʰʪʠʬʪʘ ʬʣʘʥʝʮʴ ʧʦʯʥʝ ʧʦʚʝʨʪʘʪʠʩʷ ʽ ʥʘʷʚʥʦʶ ʥʘ ʥʴʦʤʫ 

ʣʠʩʢʦʶ ʥʘʪʠʩʥʝ ʥʘ ʰʪʦʚʭʘʯ ʢʽʥʮʝʚʦʛʦ ʚʠʤʠʢʘʯʘ, ʷʢʠʡ ʚʽʜôʻʜʥʘʻ ʚʽʜ ʤʝʨʝʞʽ ʚʩʽ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʪʘ ʟʫʧʠʥʠʪʴ ʧʨʝʩ, ʟʘʧʦʙʽʛʘʶʯʠ ʡʦʛʦ ʧʦʣʦʤʮʽ. 
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2.3.7. ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʨʦʟʨʘʭʫʥʢʫ ʧʨʝʩʽʚ ʛʨʘʥʫʣʷʪʦʨʽʚ 

 

ɼʦʚʞʠʥʘ ʦʪʚʦʨʽʚ (ʬʽʣʴôʻʨ) ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʤʦ ʟ ʬʦʨʤʫʣʠ [20, 23]: 

 

ʛʨ max

ʬ

cn 0

d p
l ln 1

4 f q

e

e

å õÖ
= Ö +æ ö

Ö ç ÷
,                              (2.3.21) 

 

ʜʝ Ů ï ʢʦʝʬʽʮʽʻʥʪ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ ʤʘʪʝʨʽʘʣʫ; fcn ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʩʧʦʢʦʶ 

ʤʘʪʝʨʽʘʣʫ; pmax ï ʪʠʩʢ ʧʦʪʨʽʙʥʠʡ ʜʣʷ ʩʪʠʩʢʫ ʤʘʪʝʨʽʘʣʫ ʜʦ ʧʦʪʨʽʙʥʦʾ ʱʽʣʴʥʦʩʪʽ; 

q0 ï ʙʦʢʦʚʠʡ ʪʠʩʢ ʥʘ ʩʪʽʥʢʠ ʦʪʚʦʨʫ, ʦʙʫʤʦʚʣʝʥʠʡ ʧʨʫʞʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ 

ʤʘʪʝʨʽʘʣʫ. 

 

ɼʦʚʞʠʥʘ ʧʝʨʝʜʢʘʤʝʨʠ ʤʘʪʨʠʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʚʠʨʘʟʫ: 
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,                          (2.3.22) 

 

ʜʝ lʮ ï ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʦʪʚʦʨʫ; Ŭ ï ʢʫʪ ʥʘʭʠʣʫ ʫʪʚʦʨʶʶʯʦʾ 

ʢʦʥʫʩʥʦʾ ʧʝʨʝʜʢʘʤʝʨʠ ʜʦ ʦʩʽ ʦʪʚʦʨʫ, 

 

ʬʮ l)9,0...8,0(l = .                                       (2.3.23) 

 

ʉʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʽ ʧʝʨʝʜʢʘʤʝʨʠ ʩʢʣʘʜʘʻ: 

 

ʧʨʮc lll += .                                          (2.3.24) 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʡʙʫʪʥʴʦʛʦ ʟʥʦʩʫ ʤʘʪʨʠʮʽ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʬʘʢʪʠʯʥʫ 

ʜʦʚʞʠʥʫ ʢʘʥʘʣʽʚ ʬʽʣʴôʻʨ ʥʘ 10é15 %. 

 

cʬʬ l)15,1...1,1(l = .                                    (2.3.25) 

 

ʅʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ ʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʽʙʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʛʨʘʥʫʣ: 
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A ,                                      (2.3.26) 
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ʜʝ tcp ï ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʦʪʚʦʨʘʭ ʤʘʪʨʠʮʽ, ʩ; kn ï ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʬʦʨʘʮʽʾ ʤʘʪʨʠʮʽ; ɓ ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʰʠʨʝʥʥʷ ʛʨʘʥʫʣ; ɟ ï ʱʽʣʴʥʽʩʪʴ ʛʦʪʦʚʠʭ 

ʛʨʘʥʫʣ. 

 

ɿʘ ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʦʪʚʦʨʘʭ ʤʘʪʨʠʮʽ ʧʨʠ 

ʛʨʘʥʫʣʶʚʘʥʥʽ ʪʨʘʚôʷʥʦʛʦ ʙʦʨʦʰʥʘ ʩʢʣʘʜʘʻ tcp = 15é18 ʩ, ʧʨʠ ʙʨʠʢʝʪʫʚʘʥʥʽ 

ʢʦʨʤʦʚʠʭ ʩʫʤʽʰʝʡ: t = 22...25 ʩ. 

ʂʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʬʦʨʤʫʣʫ ʧʨʠʡʤʘʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʤʝʞʘʭ:                

kn = 0,4...0,5 ̔  ɓ = 1,05...1,1. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ ʧʨʝʩʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ: 

 

Rr1
max

-
¢
j

a ,                                          (2.3.27) 

 

ʜʝ ű ï ʢʫʪ ʪʝʨʪʷ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ; r/R ï ʚʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ ʜʦ 

ʨʘʜʽʫʩʘ ʤʘʪʨʠʮʽ. 

 

ʂʫʪ ʪʝʨʪʷ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

 

pfarctg=j ,                                        (2.3.28) 

 

ʜʝ f p ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʨʫʭʫ,  f p = 0,5...0,7. 

 

ɺʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ ʜʦ ʨʘʜʽʫʩʘ ʤʘʪʨʠʮʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʢʦʤʧʘʢʪʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʘ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʫʟʴʢʠʭ ʤʝʞʘʭ: ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟ ʜʚʦʤʘ ʚʘʣʴʮʷʤʠ r/R = 0,42...0,45, ʘ ʜʣʷ ʧʨʝʩʘ ʟ ʪʨʴʦʤʘ ʚʘʣʴʮʷʤʠ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʫ ʤʝʞʘʭ r/R = 0,4...0,42. 

ʄʘʢʩʠʤʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʭʦʧʣʶʶʪʴ 

ʚʘʣʴʮʽ ʜʦ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ: 

 

])cos1)](Rr(21[1[)Rr(rH a---= .               (2.3.29) 

 

ʅʦʤʽʥʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ʟʘʭʦʧʣʝʥʦʛʦ ʚʘʣʴʮʷʤʠ 

ʜʦ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ: 

321ʥʦʤ nnn)rH()rH( ÖÖÖ= ,                         (2.3.30) 

 

ʜʝ n1 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʝʩ; 

n2 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʫ ʧʦ ʰʠʨʠʥʽ 
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ʤʘʪʨʠʮʽ; n3 ï ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʝʩʘ. 
 

ɼʽʡʩʥʠʡ ʢʫʪ ʧʨʝʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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npa .                     (2.3.31) 

 

ʊʦʡ ʞʝ ʢʫʪ ʫ ʨʘʜʽʘʥʘʭ 
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ɿʫʩʠʣʣʷ ʧʨʝʩʫʚʘʥʥʷ: 
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¡
ÖÖ= ,                              (2.3.32) 

 

ʜʝ pcp ï ʩʝʨʝʜʥʽʡ ʪʠʩʢ ʧʨʝʩʫʚʘʥʥʷ, pcp = 30...32 ʄʇʘ. 

ɿ ʤʝʪʦʶ ʷʢʽʩʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʫ ʤʽʞ 

ʚʽʣʴʮʷʤʠ ʧʨʝʩʘ ʟʤʽʰʫʚʘʯ ʽ ʞʠʚʠʣʴʥʠʢ ʫʩʪʘʥʦʚʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ n = 300...350 ʦʙ/ʭʚ. ɺ ʮʠʭ ʤʝʞʘʭ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠʡʤʘʪʠ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ ʚʦʜʠʣʘ ʧʨʝʩʘ. ɿʘ ʫʤʦʚʘʤʠ ʟʘʚʜʘʥʥʷ ʧʨʠʡʤʘʻʤʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʚʦʜʠʣʘ nʚ = 300 ʦʙ/ʭʚ. 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʷ (ʨʦʣʠʢʘ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ: 

 

Rr

n
n ʚ

p= .                                             (2.3.33) 

 

ɼʽʘʤʝʪʨ ʚʘʣʴʮʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, ʜʣʷ ʧʨʝʩʽʚ ʩʝʨʝʜʥʴʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʤʝʞʘʭ 2é3 ʪ/ʛʦʜ. ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʘʣʴʮʽ ʜʽʘʤʝʪʨʦʤ                 

Dʚ = 200...250 ʤʤ. 

ɺʥʫʪʨʽʰʥʽʡ ʨʘʜʽʫʩ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

 

Rr

D5,0
R ʚ
ʤ= .                                          (2.3.34) 

 

ʐʠʨʠʥʘ ʤʘʪʨʠʮʽ: 

 

ʤʤ R2AB Ö= p .                                       (2.3.35) 
 

ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʤʘʪʨʠʮʽ ʧʦʚʠʥʥʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʤʝʞʘʭ 0,5Dʚ Ò ɺʤ Ò Dʚ. ʗʢʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʧʦʪʨʽʙʥʦ ʜʝʱʦ ʟʤʽʥʠʪʠ ʜʽʘʤʝʪʨ ʚʘʣʴʮʷ. 
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ɼʽʡʩʥʘ ʚʥʫʪʨʽʰʥʷ ʧʣʦʱʘ ʤʘʪʨʠʮʽ: 

 

ʤʤʜ ɺR2A ÖÖ=p ,                                   (2.3.36) 

 

ʏʠʩʣʦ ʦʪʚʦʨʽʚ (ʬʽʣʴôʻʨ) ʫ ʤʘʪʨʠʮʽ: 
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d
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.                                      (2.3.37) 

 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʛʨʘʥʫʣʠ: 

 

ʩʨʬʬcp tlv = ,                                      (2.3.38) 

 

ɿʫʩʠʣʣʷ ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʦʚʝʨʭʥʽ ʬʽʣʴôʻʨ: 

 

ʬʬʢʫʧcnmp lʇpfF ÖÖÖÖ= e ,                           (2.3.39) 

 

ʜʝ pyn ï ʪʠʩʢ ʥʘ ʫʧʦʨʽ; ʇʢ ï ʧʝʨʠʤʝʪʨ ʢʘʥʘʣʫ ʤʘʪʨʠʮʽ. 

 

ɿʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘ ʫʧʦʨʽ pyn ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠʡʤʘʪʠ ʚ ʨʦʟʤʽʨʽ 10é40 % 

ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ pmax = 85 ʄʇʘ. 

ʇʝʨʠʤʝʪʨ ʢʨʫʛʣʦʛʦ ʦʪʚʦʨʫ ʬʽʣʴôʻʨʠ: 

 

ʢ ʛʨʇ dp= Ö .                                       (2.3.40) 

 

ʇʦʪʫʞʥʽʩʪʴ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʠʚʦʜʘ ʧʨʝʩʘ: 

 

ʮcpmpnp zvFP ÖÖ= ,                                 (2.3.41) 

 

ʜʝ zʮ ï ʯʠʩʣʦ ʢʘʥʘʣʽʚ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʧʨʝʩʫʚʘʥʥʷ. 

360
zzz

ʧʨ

ʚoʮ

a
ÖÖ= ,                                   (2.3.42) 

ʜʝ zʚ ï ʯʠʩʣʦ ʚʘʣʴʮʽʚ ʧʨʝʩʘ. 

 

ʇʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ ʧʨʝʩʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʪʨʘʪ ʚ ʧʝʨʝʜʘʯʘʭ ʧʨʠʚʦʜʘ: 
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ʤʝʭ

ʜnp

ʜʚ

kP
P

h

Ö
= ,                                             (2.3.43) 

 

ʜʝ kʜ ï ʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; ɖʤʝʭ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʝʨʝʜʘʯ 

ʧʨʠʚʦʜʘ. 

 

2.3.8. ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʩʘ ʛʨʘʥʫʣʷʪʦʨʘ 

 

ʈʦʟʨʘʭʫʥʦʢ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʯʠʩʣʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ: Q 2,0=  ʪ/ʛʦʜ. = 0,56 ʢʛ/ʩ; ʛʨ
d 12=  ʤʤ; ʚz 2= ; ʚ

ʧ 300=  

ʦʙ/ʭʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʪʨʘʚôʷʥʝ ʙʦʨʦʰʥʦ ʻ ʧʨʦʜʫʢʪʦʤ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ 

ʫʪʨʫʜʥʝʥʦ ʧʽʜʜʘʻʪʴʩʷ ʛʨʘʥʫʣʶʚʘʥʥʶ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʪʨʘʚôʷʥʦʤʫ 

ʙʦʨʦʰʥʫ. 

1) ɼʦʚʞʠʥʫ ʦʪʚʦʨʽʚ (ʬʽʣʴôʻʨ) ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.21): 

ɼʣʷ ʪʨʘʚôʷʥʦʛʦ ʙʦʨʦʰʥʘ ʧʨʠ ʢʨʫʧʥʦʩʪʽ ʧʦʤʝʣʫ m 0,33=  ʽ ʚʦʣʦʛʦʩʪʽ ʤʘʩʠ 

W 15= % ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʬʽʟʠʢʦïʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ: 

 

0,42e= ; 0
q 4,4...4,5=  ʄʇʘ; max

p 85=  ʄʇʘ; cn
f 0,23...0,25= . 

ʬ

12 0,42 85
l ln 1 68,6

4 0,42 0,23 4,4

Öå õ
= Ö + =æ ö
Ö Ö ç ÷

 ʤʤ. 

 

2) ɺʠʟʥʘʯʘʻʤʦ ʜʦʚʞʠʥʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʦʪʚʦʨʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(2.3.23): 

ʮ
l (0,8...0,9 ) 68,6 54,9...61,7= Ö =  ʤʤ. 

ʇʨʠʡʤʘʻʤʦ ʮ
l 60=  ʤʤ. 

3) ʂʫʪ ʥʘʭʠʣʫ ʫʪʚʦʨʶʶʯʦʾ ʢʦʥʫʩʥʦʾ ʧʝʨʝʜʢʘʤʝʨʠ ʜʦ ʦʩʽ ʦʪʚʦʨʫ ʟʚʠʯʘʡʥʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 6,5...8,5a= Á. 

4) ɼʦʚʞʠʥʫ ʧʝʨʝʜʢʘʤʝʨʠ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.22): 

 

np

12 2 68,6 60
l exp 1 5,8

2 tg7 ,5 12 1 0,23 1 tg7 ,5

è øå õ-
= Ö - =é ùæ ö
Ö ¯ + ¯ç ÷ê ú

 ʤʤ. 

 

5) ʉʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʽ ʧʝʨʝʜʢʘʤʝʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʬʦʨʤʫʣʠ (2.3.24) ʩʢʣʘʜʝ: 
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c
l 60 5,8 65,8= + =  ʤʤ. 

 

6) ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʡʙʫʪʥʴʦʛʦ ʟʥʦʩʫ ʤʘʪʨʠʮʽ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ 

ʬʘʢʪʠʯʥʫ ʜʦʚʞʠʥʫ ʢʘʥʘʣʽʚ ʬʽʣʴôʻʨ ʥʘ 10é15 %. 
 

ʬʬ
l ( 1,1...1,15 ) 65,8 72,4...75,6= Ö =  ʤʤ. 

 

ʇʨʠʡʤʘʻʤʦ ʬʬ
l 75=  ʤʤ. 

7) ʅʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ ʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʽʙʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʛʨʘʥʫʣ ʚʠʟʥʘʯʘʻʤʦ ʟ ʬʦʨʤʫʣʠ (2.3.26) 

ɿʘ ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʦʪʚʦʨʘʭ ʤʘʪʨʠʮʽ ʧʨʠ 

ʛʨʘʥʫʣʶʚʘʥʥʽ ʪʨʘʚôʷʥʦʛʦ ʙʦʨʦʰʥʘ ʩʢʣʘʜʘʻ tcp = 15é18 ʩ, ʧʨʠ ʙʨʠʢʝʪʫʚʘʥʥʽ 

ʢʦʨʤʦʚʠʭ ʩʫʤʽʰʝʡ: t 22...25=  ʩ.  

ʂʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʬʦʨʤʫʣʫ ʧʨʠʡʤʘʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʤʝʞʘʭ: 

n
k 0,4...0,5=  ʽ 1,05...1,1b= . ʑʽʣʴʥʽʩʪʴ ʛʨʘʥʫʣ ʪʨʘʚôʷʥʦʛʦ ʙʦʨʦʰʥʘ 

1200...1250r=  ʢʛ/ʤ
3
. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʮʽ ʩʢʣʘʜʝ: 

 

0,56 15
A 0,17

0,5 0,075 1,1 1200

Ö
= =

Ö Ö Ö
 ʤ

2 

 

8) ʂʫʪ ʪʝʨʪʷ ʨʫʭʫ ʚʠʟʥʘʯʘʻʤʦ ʧʦ ʬʦʨʤʫʣʽ (2.3.28) 

 

arctg0,7 35f= = Á 

 

9) ɺʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ ʜʦ ʨʘʜʽʫʩʘ ʤʘʪʨʠʮʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʢʦʤʧʘʢʪʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʘ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʫʟʴʢʠʭ ʤʝʞʘʭ: ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟ ʜʚʦʤʘ ʚʘʣʴʮʷʤʠ r R 0,42...0,45= , ʘ ʜʣʷ ʧʨʝʩʘ ʟ ʪʨʴʦʤʘ ʚʘʣʴʮʷʤʠ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʫ ʤʝʞʘʭ r R 0,4...0,42= . 

max

35
61,4

1 0,43
a

¯
¢ = ¯
-

 

10) ʄʘʢʩʠʤʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʭʦʧʣʶʶʪʴ 

ʚʘʣʴʮʽ ʜʦ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ ʚʠʟʥʘʯʘʻʤʦ ʧʦ ʬʦʨʤʫʣʽ (2.3.29) 

 

H r 0,43[1 [1 2 0,43](1 ʩʦs61,4 )] 0,314= - - Ö - ¯ = 
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11) ʅʦʤʽʥʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ʟʘʭʦʧʣʝʥʦʛʦ 

ʚʘʣʴʮʷʤʠ ʜʦ ʨʘʜʽʫʩʘ ʚʘʣʴʮʷ ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.30) 

ɿʘ ʜʘʥʠʤʠ ʧʨʠ ʛʨʘʥʫʣʶʚʘʥʥʽ ʪʨʘʚôʷʥʦʛʦ ʙʦʨʦʰʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ ʫ ʤʝʞʘʭ: 1
n 0,7...0,8= , 2

n 0,2...0,3= , 3
n 0,5...0,6= . 

 

ʥʦʤ
( H r ) 0,314 0,75 0,25 0,55 0,032= Ö Ö Ö = 

 

12) ɼʽʡʩʥʠʡ ʢʫʪ ʧʨʝʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.31) 

 

2

np

1 [( 1 0,032 )]
arccos 1 29,5

2 0,43[1 0,43 ]
a

è ø- -
= - =é ù

Ö -ê ú
Á 

 

ʊʦʡ ʞʝ ʢʫʪ ʫ ʨʘʜʽʘʥʘʭ 
np

np

29,5 3,14
0,515

180 180

a p
a

Ö Ö
¡= = =

¯
 ʨʘʜ. 

13) ɿʫʩʠʣʣʷ ʧʨʝʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ (2.3.32) 

3 0,515
F 0,17 30 10 0,43 179,7

2 3,14
= Ö Ö Ö =

Ö
 ʢʅ. 

ɿ ʤʝʪʦʶ ʷʢʽʩʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʫ ʤʽʞ 

ʚʽʣʴʮʷʤʠ ʧʨʝʩʘ ʟʤʽʰʫʚʘʯ ʽ ʞʠʚʠʣʴʥʠʢ ʫʩʪʘʥʦʚʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ n 300...350=  ʦʙ/ʭʚ. ɺ ʮʠʭ ʤʝʞʘʭ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠʡʤʘʪʠ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ ʚʦʜʠʣʘ ʧʨʝʩʘ. ɿʘ ʫʤʦʚʘʤʠ ʟʘʚʜʘʥʥʷ ʧʨʠʡʤʘʻʤʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʚʦʜʠʣʘ ʚ
n 300=  ʦʙ/ʭʚ. 

14) ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʷ (ʨʦʣʠʢʘ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ (2.3.33) 

 

p

300
n 698 700

0,43
= = º  ʦʙ/ʭʚ. 

 

ɼʽʘʤʝʪʨ ʚʘʣʴʮʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, ʜʣʷ ʧʨʝʩʽʚ ʩʝʨʝʜʥʴʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʤʝʞʘʭ 2é3 ʪ/ʛʦʜ. ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʘʣʴʮʽ ʜʽʘʤʝʪʨʦʤ 

ʚ
D 200...250=  ʤʤ. ɼʣʷ ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ ʧʨʠʡʤʘʻʤʦ ʚ

D 200=  ʤʤ. 

15) ɺʥʫʪʨʽʰʥʽʡ ʨʘʜʽʫʩ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.3.34) 

ʤ

0,5 200
R 232

0,43

Ö
= =  ʤʤ. 

ʇʨʠʡʤʘʻʤʦ ʤ
R 235=  ʤʤ. 

16) ʐʠʨʠʥʘ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.35) 
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ʤ
B 0,17 2 3,14 0,235 0,115= Ö Ö =  ʤ 

ʇʨʠʡʤʘʻʤʦ ʤ
B 120=  ʤʤ. 

17) ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʤʘʪʨʠʮʽ ʧʦʚʠʥʥʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʤʝʞʘʭ ʚ ʤ ʚ
0,5D ɺ D¢ ¢ . ʗʢʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʧʦʪʨʽʙʥʦ ʜʝʱʦ ʟʤʽʥʠʪʠ ʜʽʘʤʝʪʨ ʚʘʣʴʮʷ. 

18) ɼʽʡʩʥʫ ʚʥʫʪʨʽʰʥʶ ʧʣʦʱʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.36) 

 

ʜ
A 2 3,14 0,235 0,12 0,177= Ö Ö Ö = ʤ

2
. 

 

19) ʏʠʩʣʦ ʦʪʚʦʨʽʚ (ʬʽʣʴôʻʨ) ʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʠʤʦ ʧʦ ʬʦʨʤʫʣʽ (2.3.37) 

ʦ 2

4 0,177 0,5
z 783,3

3,14 0,012

Ö Ö
= =

Ö
 ʰʪ. 

ʇʨʠʡʤʘʻʪʴʩʷ ʦ
z 784=  ʰʪ. 

20) ʉʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʛʨʘʥʫʣʠ ʚʠʟʥʘʯʘʻʤʦ ʧʦ ʬʦʨʤʫʣʽ (2.3.38) 

cp
v 75 15 15= =  ʤʤ/ʩ = 0,015 ʤ/ʩ. 

21) ɿʫʩʠʣʣʷ ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʦʚʝʨʭʥʽ ʬʽʣʴôʻʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ 

(2.3.39) 

ɿʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘ ʫʧʦʨʽ yn
p  ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠʡʤʘʪʠ ʚ ʨʦʟʤʽʨʽ 10é40 % 

ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ max
p 85=  ʄʇʘ, ʪʘʢʠʤ ʯʠʥʦʤ 

yn
p 0,4 85 34= Ö = ʄʇʘ. 

ʇʝʨʠʤʝʪʨ ʢʨʫʛʣʦʛʦ ʦʪʚʦʨʫ ʬʽʣʴôʻʨʠ: 

 

ʢ ʛʨ
ʇ d 3,14 0,012 0,0377p= Ö = Ö =  ʤ. 

 

6

mp
F 0,23 0,42 34 10 0,0377 0,075 9287= Ö Ö Ö Ö Ö = ʅ å 9,3 ʢʅ. 

 

22) ʏʠʩʣʦ ʢʘʥʘʣʽʚ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʧʨʝʩʫʚʘʥʥʷ ʚʠʟʥʘʯʠʤʦ 

ʧʦ ʬʦʨʤʫʣʽ (2.3.42) 

ʮ

29,5
z 784 2 128

360
= Ö Ö = ʰʪ. 

23) ʇʦʪʫʞʥʽʩʪʴ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʠʚʦʜʘ ʧʨʝʩʘ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʚʠʨʘʟʫ (2.3.41) 

np
P 9,3 0,015 128 17 ,8= Ö Ö = ʢɺʪ. 
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24) ʇʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ ʧʨʝʩʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʪʨʘʪ ʚ ʧʝʨʝʜʘʯʘʭ ʧʨʠʚʦʜʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.43) 

 

ʜʚ

17 ,8 1,2
P 23,8

0,9

Ö
= =  ʢɺʪ. 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʟʘ ʢʘʪʘʣʦʛʦʤ 

ʚʠʙʠʨʘʻʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʨʽʚʥʦʾ ʘʙʦ ʞ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʝʨʝʣʽʢ ʚʠʜʽʚ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʾʭ ʨʝʘʣʽʟʫʻ.  

2. ɺ ʯʦʤʫ ʩʫʪʴ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʽ ʷʢʠʤ ʟʘʢʦʥʘʤ ʚʦʥʦ ʧʽʜʢʦʨʷʻʪʴʩʷ? 

3. ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ 

ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ? 

4. ʗʢʽ ʤʝʪʦʜʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʜʦʙʫʚʘʥʥʷ ʦʣʽʾ ʤʝʪʦʜʦʤ 

ʧʨʝʩʫʚʘʥʥʷ ʚʠ ʟʥʘʻʪʝ? 

5. ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʬʦʨʧʨʝʩʘʤʠ ʽ ʧʨʝʩʘʤʠ ʝʢʩʧʝʣʝʨʘʤʠ? 

6. ʅʘ ʷʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʝʨʝʨʦʙʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʛʘʣʫʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʨʦʮʝʩʠ ʛʨʘʥʫʣʶʚʘʥʥʷ ʽ ʙʨʠʢʝʪʫʚʘʥʥʷ? 

7. ʗʢʽ ʩʭʝʤʠ ʧʨʦʮʝʩʽʚ ʛʨʘʥʫʣʶʚʘʥʥʷ ʚʠ ʟʥʘʻʪʝ? ʇʝʨʝʣʽʯʽʪʴ ʾʭ ʧʝʨʝʚʘʛʠ ʽ 

ʥʝʜʦʣʽʢʠ. 

8. ɿʘ ʨʘʭʫʥʦʢ ʷʢʠʭ ʩʠʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʯʝʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʡʦʛʦ 

ʧʨʝʩʦʚʦʤʫ ʛʨʘʥʫʣʶʚʘʥʥʽ? 

9. ʗʢʽ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʽʪʯʠʟʥʷʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʛʨʘʥʫʣʶʚʘʥʥʷ ʢʦʨʤʽʚ ʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ? 

10. ɺʽʜ ʷʢʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʝʞʠʪʴ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʘʣʴʮʝʚʦʛʦ 

ʧʨʝʩʘ ʛʨʘʥʫʣʷʪʦʨʘ? 

11. ʗʢ ʚʧʣʠʚʘʶʪʴ ʬʽʟʠʢʦïʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʫ ʥʘ ʡʦʛʦ 

ʧʦʚʝʜʽʥʢʫ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ? 

12. ʗʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʬʽʣʴôʻʨ ʤʘʪʨʠʮʴ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ 

ʚʽʜʭʦʜʽʚ ʚʠ ʟʥʘʻʪʝ? 

13. ʗʢ ʚʣʠʚʘʻ ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʘʥʘʣʫ ʬʽʣʴôʻʨʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʮʝʩʫ ʛʨʘʥʫʣʶʚʘʥʥʷ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ?  
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14. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʘʣʴʮʝʚʦʛʦ ʧʨʝʩʘ 

ʛʨʘʥʫʣʷʪʦʨʘ. 

15. ɿʘ ʨʘʭʫʥʦʢ ʷʢʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʽ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ? 

 

ʃɯʊɽʈɸʊʋʈɸ ɼʆ ʈʆɿɼɯʃʋ 

 

1. ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʜʦ ʨʦʟʜʽʣʫ çʄʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠè ʟ ʢʫʨʩʫ ˈʇʨʦʮʝʩʠ 

ʪʘ ʘʧʘʨʘʪʠ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɯɯɯïɯV ʢʫʨʩʽʚ ʤʝʭʘʥʽʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ / ʋʢʣ. ʉ.ʆ. ʆʧʘʨʽʥ. ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ: ɼɺʅɿ ʋɼʍʊʋ, 2012. ï 

112 ʩ. 

2. ʉʝʨʴʦʛʽʥ ʆ.ʆ., ʇʦʥʦʤʘʨʝʥʢʦ ɺ.ɺ., ʃʶʣʴʢʘ ɼ.ʄ. ʊʝʭʥʦʣʦʛʽʯʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʜʣʷ ʩʪʫʜ. ʥʘʧʨʷʤʫ 

ʧʽʜʛʦʪʦʚʢʠ 6.050502 çɯʥʞʝʥʝʨʥʘ ʤʝʭʘʥʽʢʘè (ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʆʙʣʘʜʥʘʥʥʷ 

ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚè) ʜʝʥʥʦʾ ʪʘ ʟʘʦʯʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ï ʂ.: 

ʅʋʍʊ, 2011. ï 160 ʩ. 

3. ɹʦʡʢʦ ɺ.ʉ., ʉʘʤʦʡʯʫʢ ʂ.ʆ., ʊʘʨʘʩʝʥʢʦ ɺ.ɻ., ɿʘʛʦʨʢʦ ʅ.ʇ., ʄʽʢʫʣʴʦʥʦʢ 

ɯ.ʆ., ʎʠʙ ɺ.ɻ. ʇʨʦʮʝʩʠ ʽ ʘʧʘʨʘʪʠ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ. ʄʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʇʽʜʨʫʯʥʠʢ. ï ʄʝʣʽʪʦʧʦʣʴ: ɺʠʜʘʚʥʠʯʦï

ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çʃʶʢʩè, 2019., 273 ʩ. 

4. ɾʫʢʦʚ ɺ.ʀ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ : ʫʯʝʙ. 

ʧʦʩʦʙʠʝ. ï ʅʦʚʦʩʠʙʠʨʩʢ : ʀʟʜïʚʦ ʄɻʊʋ, 2013. ï 188 ʩ. 

5. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 101590, ɹʶʣ. ˉ 18/2015 ʚʽʜ 09.2015. 

ʈʝʰʽʪʥʠʡ ʩʝʧʘʨʘʪʦʨ  / ɻʚʦʟʜʻʚ ʆ.ɺ., ʂʣʝʚʮʦʚʘ ʊ.ʆ., ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʟʘʷʚʥʠʢ ʽ 

ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

6. ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ. ʄʝʭʘʥʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʭʘʨʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ / ʉ.ɺ.ʇʝʪʨʠʯʝʥʢʦ, ɺ.ʆ.ʆʣʝʢʩʽʻʥʢʦ, ʅ.ʆ.ʇʘʣʷʥʠʯʢʘ //ʇʨʘʮʽ 

/ ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ï ɺʠʧ. 16. ʊ 1 ï 

ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2016.ï 277 ʩ. 

7. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 102921, ɹʶʣ. ˉ 22/2015 ʚʽʜ 11.2015. 

ʃʽʥʽʷ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʪʫ  / ɻʚʦʟʜʻʚ ʆ.ɺ., ʇʝʪʨʠʯʝʥʢʦ 

ʉ.ɺ., ʂʣʝʚʮʦʚʘ ʊ.ʆ., ʇʘʣʷʥʠʯʢʘ ʅ.ʆ., ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʊʘʚʨʽʡʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

8. ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ. ɸʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʨʦʪʦʨʘ 

ʤʘʣʦʛʘʙʘʨʠʪʥʦʾ ʟʝʨʥʦʚʦʾ ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ / ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʰʣʷʭʫ ʜʦ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʛʦ ʬʦʨʫʤʫ 
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(21ï22 ʯʝʨʚʥʷ 2019ʨ.) ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ ʟʘ ʟʘʛʘʣʴʥʦʶ ʨʝʜʘʢʮʽʻʶ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʦʨʘ ʅʘʜʠʢʪʦ ɺ.ʊ. 

ï ʄʝʣʽʪʦʧʦʣʴ: ʌʆʇ ʆʜʥʦʨʦʛ ʊ.ɺ. 2019. ï ʏʘʩʪʠʥʘ 1. ïc. 112 ï 115 

9. ɺ.ʆ. ʆʣʝʢʩʽʻʥʢʦ, ʉ.ɺ. ʇʝʪʨʠʯʝʥʢʦ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʣʦʪʢʦʚʦʛʦ 

ʨʦʪʦʨʘ ʟʝʨʥʦʚʦʾ ʢʦʨʤʦʜʨʦʙʘʨʢʠ. ɯʥʥʦʚʘʮʽʡʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʦʙʣʘʜʥʘʥʥʷ 

ʭʘʨʯʦʚʦʾ ʽ ʛʦʪʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʩʪʽ : ʪʨʝʪʷ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦï

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, 4ï6 ʚʝʨʝʩʥʷ 2019 ʨ. / ʧʽʜ ʟʘʛ. ʨʝʜ. ɻ. ɺ. ɼʝʡʥʠʯʝʥʢʘ. ï 

ʍʘʨʢʽʚ : ʍɼʋʍʊ, 2019. 59ï60 ʩ. 

10. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 101362, ɹʶʣ. ˉ 17/2015 ʚʽʜ 09.2015. 

ɹʝʟʨʝʰʽʪʥʘ ʜʨʦʙʘʨʢʘ  / ɻʚʦʟʜʻʚ ʆ.ɺ., ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ɻʝʥʯʝʚ 

ɺ.ɻ., ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ. 

11. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 101366, ɹʶʣ. ˉ 17/2015 ʚʽʜ 09.2015. 

ɼʨʦʙʘʨʢʘ  / ɻʚʦʟʜʻʚ ʆ.ɺ., ʇʝʪʨʠʯʝʥʢʦ ʉ.ɺ., ʆʣʝʢʩʽʻʥʢʦ ɺ.ʆ., ɻʝʥʯʝʚ ɺ.ɻ., 

ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ. 

12. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 102917, ɹʶʣ. ˉ 22/2015 ʚʽʜ 11.2015. 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ  / ɻʚʦʟʜʻʚ ʆ.ɺ., ʂʣʝʚʮʦʚʘ ʊ.ʆ., ʇʝʪʨʠʯʝʥʢʦ 
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ʈʆɿɼɯʃ 3 

ʊɽʍʅʆʃʆɻɯʏʅɽ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʈʆɿɼɯʃɽʅʅʗ ʉʀʈʆɺʀʅʀ ɯ 

ʇʈʆɼʋʂʊɯɺ 

 

3.1. ʆʉʅʆɺʀ ʊɽʆʈɯɰ, ʈʆɿʈɸʍʋʅʂʋ ʇɸʈɸʄɽʊʈɯɺ ʊɸ ʈɽɾʀʄɯɺ 

ʈʆɹʆʊʀ ʉɽʇɸʈʋʖʏʀʍ ɸʇɸʈɸʊɯɺ ʍɸʈʏʆɺʀʍ ɺʀʈʆɹʅʀʎʊɺ 

 

3.1.1. ʇʨʦʮʝʩʠ ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʦʙʣʘʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʧʨʦʮʝʩʘʭ ʧʨʠʡʤʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ - ʮʝ ʩʝʧʘʨʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʦʜʽʣ ʩʠʧʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʬʨʘʢʮʽʾ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʯʘʩʪʠʥʦʢ. ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ 

ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʨʦʞʘʡ, ʘ ʪʘʢʦʞ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. 

ʆʯʠʱʝʥʥʷ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʜʨʽʙʥʝʥʥʷʤ ʥʘ ʙʦʨʦʰʥʦʤʝʣʴʥʠʭ ʟʘʚʦʜʘʭ ʽ ʧʝʨʝʜ 

ʣʫʱʝʥʥʷʤ ʥʘ ʢʨʫʧ'ʷʥʠʭ ʟʘʚʦʜʘʭ ʟʫʤʦʚʣʶʻ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɯ, ʥʘʨʝʰʪʽ, 

ʯʽʪʢʽʩʪʴ ʩʝʧʘʨʫʚʘʥʥʷ ʥʘ ʧʨʦʤʽʞʥʠʭ ʩʪʘʜʽʷʭ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʣʫʱʝʥʥʷ ʥʝ ʪʽʣʴʢʠ 

ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʘ ʡ ʚʠʟʥʘʯʘʻ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ, ʘ ʦʪʞʝ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʮʽʣʦʤʫ. ɼʦʩʠʪʴ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝʜʦʩʽʚ ʜʨʽʙʥʠʭ ʬʨʘʢʮʽʡ ʚ ʢʨʫʧʢʘʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʩʠʪʦʚʽʻʯʥʽ 

ʤʘʰʠʥʠ, ʥʝ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ; ʥʝʜʦʩʽʚ 

ʙʦʨʦʰʥʘ ʚ ʢʨʫʧʢʘʭ ʽ ʜʫʥʩʪʘʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʨʦʟʤʝʣ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʘʣʴʮʴʦʚʦʛʦ ʚʝʨʩʪʘʪʘ ʽ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʙʦʨʦʰʥʘ; ʥʝʧʦʚʥʠʡ ʚʠʪʷʛ 

ʷʜʨʘ ʟ ʧʨʦʜʫʢʪʽʚ ʣʫʱʝʥʥʷ ʢʨʫʧ'ʷʥʠʭ ʢʫʣʴʪʫʨ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʨʦʙʣʝʥʢʠ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʰʝʣʫʰʠʣʴʥʠʭ ʤʘʰʠʥ [1, 2]. 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʾ, ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʾ ʪʝʭʥʽʢʠ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʽ ʧʝʨʝʨʦʙʮʽ ʟʝʨʥʘ 

ʟʫʩʪʨʽʯʘʻ ʨʷʜ ʪʨʫʜʥʦʱʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʙʘʛʘʪʴʤʘ ʧʨʠʯʠʥʘʤʠ, ʥʘʡʚʘʞʣʠʚʽʰʽ ʟ 

ʷʢʠʭ ʥʘʩʪʫʧʥʽ: ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʝʧʘʨʫʻʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʦʩʦʙʽʚ ʩʝʧʘʨʫʚʘʥʥʷ; 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʷʚʠʱ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ ʩʝʧʘʨʫʶʪʴʩʷ 

ʤʘʪʝʨʽʘʣʽʚ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʟ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʤʘʰʠʥʠ; ʥʝʜʦʩʪʘʪʥʽʡ ʨʦʟʚʠʪʦʢ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ ʽ ʤʘʰʠʥʠ. 

ʆʚʦʣʦʜʽʥʥʷ ʥʘʫʢʦʚʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʩʫʪʥʽʩʪʴ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ 

ʩʝʧʘʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʘʰʠʥ, ʘ ʡ ʜʣʷ 
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ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʷʚʥʠʭ ʤʘʰʠʥ, ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ ʚ ʮʽʣʦʤʫ, ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʜʦʩʚʽʜʫ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ ʩʪʚʦʨʝʥʽ 

ʥʦʚʽ ʩʝʧʘʨʫʶʯʽ ʤʘʰʠʥʠ: ʚʦʨʦʭʦʦʯʠʩʥʠʢʠ, ʟʝʨʥʦʦʯʠʩʥʽ ʩʝʧʘʨʘʪʦʨʠ, ʤʣʠʥʦʚʽ ʽ 

ʢʨʫʧ'ʷʥʽ ʨʦʟʩʽʚʠ, ʩʠʪʦʚʽʻʯʥʽ ʤʘʰʠʥʠ, ʢʘʤʝʥʝʦʪʜʝʣʽʪʝʣʴʥʽ ʤʘʰʠʥʠ ʪʘ ʽʥʰʝ. ɼʝʷʢʽ 

ʟ ʥʠʭ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʽ ʧʨʠʩʪʨʦʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʘʰʠʥ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʦ ʮʴʦʛʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ [2]. 

ʎʽʣʽ ʽ ʩʧʦʩʦʙʠ ʩʝʧʘʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʥʘ ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʠʭ ʽ 

ʟʝʨʥʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʆʩʥʦʚʥʽ ʮʽʣʽ ʥʘʩʪʫʧʥʽ [2]: 

- ʦʯʠʱʝʥʥʷ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ ʚʽʜ ʜʦʤʽʰʦʢ, ʱʦ ʧʦʛʽʨʰʫʶʪʴ ʫʤʦʚʠ 

ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ, ʘʙʦ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ; 

- ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʥʘ ʬʨʘʢʮʽʾ ʨʽʟʥʦʾ ʷʢʦʩʪʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʧʨʦʜʫʢʪʠ 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʥʘ ʬʨʘʢʮʽʾ ʜʣʷ ʨʦʟʜʽʣʴʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚ 

ʧʨʦʜʫʢʪʠ ʦʜʥʘʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʢʘʣʽʙʨʫʚʘʥʥʷ ʛʨʝʯʢʠ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʢʨʫʧ'ʷʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʨʦʟʜʽʣʴʥʦʛʦ ʣʫʱʝʥʥʷ); 

- ʚʠʪʷʛ ʛʦʪʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ (ʚʽʜʙʽʨ ʧʨʦʜʫʢʪʽʚ ʥʘ 

ʙʦʨʦʰʥʦʤʝʣʴʥʠʭ ʟʘʚʦʜʘʭ); 

- ʩʝʧʘʨʫʚʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʜʣʷ ʾʭ ʨʦʟʜʽʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʥʘ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʷʭ. 

ʆʟʥʘʢʠ, ʷʢʠʤʠ ʧʦʚʠʥʥʽ ʚʽʜʨʽʟʥʷʪʠʩʷ ʯʘʩʪʠʥʢʠ ʬʨʘʢʮʽʡ, ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ 

ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʟʥʘʢʘʤʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʤʝʭʘʥʽʯʥʦ ʨʦʟʜʽʣʠʪʠ ʩʠʧʫʯʫ ʩʫʤʽʰ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʯʘʩʪʠʥʦʢ ʩʫʤʽʰ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʪʽʣʴʢʠ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ 

ʮʠʤ ʦʟʥʘʢʘʤʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʨʽʟʥʽ ʬʽʟʠʢʦïʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʨʦʟʤʽʨʠ, 

ʬʦʨʤʘ, ʱʽʣʴʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ, ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʽ ʪ. ʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʭ ʩʝʧʘʨʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜ ʩʪʫʧʝʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʙʘʞʘʥʠʭ ʦʟʥʘʢ ʧʦʜʽʣʫ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʦʪʨʝʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʤʦʞʣʠʚʠʭ ʦʟʥʘʢ ʧʦʜʽʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʽʟʥʠʡ ʨʫʭ ʯʘʩʪʠʥʢʠ ʚ ʧʨʦʮʝʩʽ 

ʩʝʧʘʨʫʚʘʥʥʷ ʩʫʤʽʰʽ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʮʠʤʠ ʛʨʫʧʘʤʠ ʦʟʥʘʢ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʽʩʣʷ ʤʘʩʦʚʠʭ ʜʦʩʣʽʜʽʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʢʦʨʝʣʷʮʽʡʥʽ ʪʘʙʣʠʮʽ ʽ ʛʨʘʬʽʢʠ, ʘ ʥʘʜʽʡʥʽʩʪʴ ʽ ʩʠʣʫ 

ʟʚ'ʷʟʢʫ ʚʠʩʣʦʚʣʶʶʪʴ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ. ɼʣʷ ʤʝʭʘʥʽʯʥʠʭ ʩʧʦʩʦʙʽʚ 

ʩʝʧʘʨʫʚʘʥʥʷ ʩʠʧʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʦʟʥʘʢʠ ʯʘʩʪʠʥʦʢ: 

- ʜʦʚʞʠʥʫ - ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʯʘʩʪʢʠ; 



 
 

187 
 

- ʰʠʨʠʥʫïʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʥʘʡʙʽʣʴʰʦʛʦ ʟʘ ʧʣʦʱʝʶ ʧʝʨʝʪʠʥʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʣʽʥʽʾ ʜʦʚʞʠʥʠ; 

- ʪʦʚʱʠʥʫïʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʪʦʛʦ ʞ ʧʝʨʝʪʠʥʫ; 

- ʬʦʨʤʫ, ʦʮʽʥʶʚʘʥʫ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʦʨʤʠ ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ 

ʜʦ ʪʦʚʱʠʥʠ; 

- ʱʽʣʴʥʽʩʪʴïʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʯʘʩʪʠʥʢʠ ʜʦ ʾʾ ʦʙ'ʻʤʫ; 

- ʧʨʫʞʥʽʩʪʴ, ʦʮʽʥʶʚʘʥʫ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ, 

ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷʤ ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʫʜʘʨʫ ʦʙ ʥʝʨʫʭʦʤʫ 

ʧʦʚʝʨʭʥʶ ʜʦ ʪʘʢʦʾ ʞ ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʽ ʜʦ ʫʜʘʨʫ; 

- ʪʝʨʪʷ ʦʙ ʧʦʚʝʨʭʥʶ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʫʭʦʛʦ ʪʝʨʪʷ, ʪʦʙʪʦ 

ʚʽʜʥʦʰʝʥʥʷʤ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʟʚ'ʷʟʢʫ ʜʦ ʥʦʨʤʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʧʨʠ 

ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ; 

- ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ, ʦʮʽʥʶʚʘʥʫ ʩʠʣʦʶ, ʟ ʷʢʦʶ ʥʘ ʤʘʩʫ ʚ 1 ʛ ʜʽʻ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʟ ʦʜʠʥʠʯʥʦʶ ʤʘʛʥʽʪʥʦʶ ʽʥʜʫʢʮʽʻʶ ʽ ʥʘʧʨʫʞʝʥʽʩʪʶ. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʯʘʩʪʠʥʦʢ ʩʫʤʽʰʽ ʧʨʠ ʾʾ 

ʩʝʧʘʨʫʚʘʥʥʽ ʥʘ ʜʚʽ ʽ ʙʽʣʴʰʝ ʬʨʘʢʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʧʣʠʚʫ. 

ʄʝʭʘʥʽʯʥʽ ʜʽʾ ʚ ʧʨʦʮʝʩʽ ʩʝʧʘʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʪʨʠ ʬʫʥʢʮʽʾ: ʧʦïʧʝʨʰʝ, 

ʚʦʥʠ ʟʤʫʰʫʶʪʴ ʯʘʩʪʠʥʢʠ ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʨʽʟʥʽ ʤʽʩʮʷ 

ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ; ʧʦïʜʨʫʛʝ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʩʫʤʽʰʽ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ; ʧʦïʪʨʝʪʻ, ʦʢʨʝʤʦ ʚʠʜʘʣʷʶʪʴ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ 

ʦʪʨʠʤʘʥʽ ʬʨʘʢʮʽʾ. ʍʘʨʘʢʪʝʨ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʯʘʩʪʠʥʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʮʠʭ 

ʬʫʥʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤ ʘʙʦ ʨʽʟʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʝʧʘʨʫʚʘʥʥʽ ʚ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʘʥʘʣʘʭ ʩʫʤʽʰ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʥʘʜʭʦʜʠʪʴ 

ʟʘʟʚʠʯʘʡ ʛʨʘʚʽʪʘʮʽʡʥʠʤ ʟʘʢʽʥʯʝʥʥʷʤ ʟ ʞʠʚʠʣʴʥʠʢʘ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʙʨʦʣʦʪʢʘ; ʩʫʤʽʰ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʣʝʛʢʽ ʽ ʚʘʞʢʽ ʯʘʩʪʠʥʢʠ ʧʽʜ ʩʧʽʣʴʥʠʤ ʚʧʣʠʚʦʤ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʽ ʩʠʣ ʪʷʞʽʥʥʷ, ʪʘʢ ʩʘʤʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʨʦʟʜʽʣʴʥʝ ʚʠʜʘʣʝʥʥʷ 

ʣʝʛʢʦʾ ʽ ʚʘʞʢʦʾ ʬʨʘʢʮʽʡ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʇʨʠ ʩʠʪʦʚʽʻʯʥʦʤʫ ʧʨʦʮʝʩʽ ʨʽʟʥʠʡ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʫʤʽʰʽ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʤʘʰʠʥʠ ʦʙʫʤʦʚʣʝʥ ʩʧʽʣʴʥʦʶ ʜʽʻʶ ʩʠʣ ʪʷʞʽʥʥʷ, 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʽ ʚʽʙʨʘʮʽʡ. 

ʋ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʩʫʤʽʰ ʥʘʜʭʦʜʠʪʴ ʧʦ ʚʽʙʨʫʶʯʦʤʫ ʣʦʪʢʫ, ʟ ʨʦʙʦʯʦʛʦ 

ʧʨʦʩʪʦʨʫ ʯʘʩʪʠʥʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʚʦʜʷʪʴʩʷ ʧʦïʨʽʟʥʦʤʫ: ʣʝʛʢʽ ʟʘʙʠʨʘʻ 

ʚʠʩʭʽʜʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʚʝʣʠʢʽ ʯʘʩʪʠʥʢʠ ʟ ʚʝʣʠʢʦʶ ʱʽʣʴʥʽʩʪʶ ʩʭʦʜʷʪʴ ʟ 

ʩʠʪʘ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʙʨʘʮʽʡ, ʘ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʘʣʝ ʙʽʣʴʰʦʾ ʱʽʣʴʥʦʩʪʽ 

ʧʨʦʩʽʚʘʶʪʴʩʷ ʢʨʽʟʴ ʩʠʪʦ. 
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ʋ ʣʽʪʝʨʘʪʫʨʽ ʟ ʧʠʪʘʥʴ ʩʝʧʘʨʫʚʘʥʥʷ ʽ ʩʝʧʘʨʫʶʯʠʭ ʤʘʰʠʥ ʜʣʷ ʟʝʨʥʘ ʽ 

ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʧʨʠʡʥʷʪʦ ʧʦʚ'ʷʟʫʚʘʪʠ ʩʧʦʩʦʙʠ ʩʝʧʘʨʫʚʘʥʥʷ, 

ʩʝʧʘʨʫʶʯʽ ʤʘʰʠʥʠ ʽ ʦʟʥʘʢʠ ʚʽʜʤʽʥʥʦʩʪʽ ʯʘʩʪʠʥʦʢ. ʋʤʦʚʥʽʩʪʴ ʪʘʢʦʛʦ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʦʯʝʚʠʜʥʘ, ʘʣʝ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʩʝʧʘʨʫʚʘʥʥʷ ʽ 

ʪʠʧʫ ʤʘʰʠʥʠ ʟʘ ʟʘʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʢʦʨʠʩʥʦʶ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʢʽʣʴʢʘ ʦʟʥʘʢ ʚʽʜʤʽʥʥʦʩʪʽ ʥʘʜʘʶʪʴ ʧʦʨʽʚʥʷʥʥʠʡ 

ʚʧʣʠʚ ʥʘ. ʨʝʟʫʣʴʪʘʪʠ ʩʝʧʘʨʫʚʘʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʩʪʠʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʦʙʽʯʥʦ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤʦʢ ʨʫʭʫ 

ʯʘʩʪʠʥʢʠ ʧʨʠ ʩʝʧʘʨʫʚʘʥʥʽ. ʊʘʢʦʶ ʥʝʧʨʷʤʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʣʫʞʠʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʰʚʠʜʢʽʩʪʴ ʚʠʪʘʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʚʠʩʭʽʜʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ, ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʢʠ. 

ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʩʝʧʘʨʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʚʽʜʤʽʥʥʦʩʪʽ 

ʯʘʩʪʠʥʦʢ ʧʦʜʽʣʶʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʧʫʯʦʾ ʩʫʤʽʰʽ ʯʘʩʪʦ ʥʝʦʜʥʦʟʥʘʯʥʠʡ. ʅʘ 

ʥʴʦʛʦ ʚʧʣʠʚʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ʩʫʧʫʪʥʽʭ ʦʟʥʘʢ ʚʽʜʤʽʥʥʦʩʪʽ, ʘ ʡ ʨʷʜ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ: ʤʽʩʮʝ ʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ ʩʝʧʘʨʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʩʧʦʩʦʙʫ, ʥʝʦʙʭʽʜʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʦʱʦ. 

 

3.1.2. ʄʘʰʠʥʦïʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʝʧʘʨʫʚʘʥʥʷ 

 

ʆʙ'ʻʢʪʦʤ ʩʝʧʘʨʫʚʘʥʥʷ ʤʘʰʠʥ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ ʻ 

ʩʚʽʞʦʟʽʙʨʘʥʝ ʟʝʨʥʦ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ. ʅʝ ʟʚʘʞʘʶʯʠ 

ʥʘ ʚʝʣʠʢʫ ʤʥʦʞʠʥʫ ʦʟʥʘʢ ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ, ʦʙʫʤʦʚʣʝʥʠʭ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʨʦʟʤʽʨʽʚ ʟʝʨʥʘ, ʾʭ ʬʦʨʤ, ʚ ʤʘʰʠʥʘʭ ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ 

ʟʝʨʥʘ ʦʩʥʦʚʥʠʤʠ ʙʫʜʫʪʴ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʨʦʟʤʽʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʦ ʦʩʪʘʥʥʴʦʤʫ ʧʨʠʟʥʘʢʫ,  ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 

ʧʣʦʩʢʠʭ ʨʝʰʝʪʘʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʟʽ 

ʚʥʫʪʨʽʰʥʴʦʶ ʘʙʦ ʟʦʚʥʽʰʥʴʦʶ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʥʘ ʨʝʰʝʪʘʭïʩʢʘʣʴʧʝʨʘʪʦʨʘʭ ʽ ʙʘʨʘʙʘʥʘʭï

ʩʢʘʣʴʧʝʨʘʪʦʨʘʭ ʟ ʥʝʩʢʽʥʯʝʥʥʦʶ ʨʦʙʦʯʦʶ ʩʪʨʽʯʢʦʶ [1]. ɺ ʩʫʯʘʩʥʠʭ 

ʟʝʨʥʦʦʯʠʩʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʪʘ ʫ ʚʦʨʦʭʦʦʯʠʩʥʠʢʘʭ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʧʣʦʩʢʽ, ʮʠʣʽʥʜʨʠʯʥʽ ʨʝʰʝʪʘ, ʚʝʨʪʠʢʘʣʴʥʽ 

ʧʦʚʽʪʨʷʥʽ ʢʘʥʘʣʠ ʽ ʨʦʟʽʤʢʥʫʪʽ ʧʥʝʚʤʦʩʝʧʘʨʫʶʯʽ ʩʠʩʪʝʤʠ ʘʩʧʠʨʘʮʽʡʥʦʛʦ ʪʠʧʫ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʦʬʦʨʤʣʝʥʥʶ ʨʝʰʝʪʘ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʣʦʩʢʽ, 

ʮʠʣʽʥʜʨʠʯʥʽ, ʢʦʥʽʯʥʽ, ʪʨʘʥʩʧʦʨʪʝʨʥʦʛʦ ʪʠʧʫ, ʟ ʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʽʟ 

ʛʥʫʯʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʧʨʦʩʪʦʨʦʚʽ [1]. 
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ʈʝʰʝʪʘ ʧʦ ʩʧʦʩʦʙʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʚʘʶʪʴ ʧʨʦʙʠʚʥʽ, ʪʢʘʥʽ, ʧʣʝʪʝʥʽ, 

ʨʫʙʯʘʩʪʽ, ʩʪʨʫʥʥʽ ʪʘ ʽʥ. ɿʘʩʪʦʩʦʚʫʶʻʤʽ ʫ ʧʦʚʽʪʨʷʥʦïʨʝʰʽʪʥʠʭ ʤʘʰʠʥʘʭ 

ʧʥʝʤʦʩʝʧʘʨʫʶʯʽʡ ʩʠʩʪʝʤʠ ʙʫʚʘʶʪʴ ʥʘʛʥʽʪʘʣʴʥʦʛʦ, ʫʩʤʦʢʪʫʚʘʣʴʥʦʛʦ, 

ʥʘʛʥʽʪʘʣʴʥʦïʫʩʤʦʢʪʫʚʘʣʴʥʦʛʦ ʽ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʫ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ, ʧʦʭʠʣʠʤʠ 

ʘʙʦ ʢʽʣʴʮʝʚʠʤʠ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʢʘʥʘʣʘʤʠ. ʄʘʰʠʥʠ ʦʙʣʘʜʥʘʥʽ ʦʩʘʜʦʚʠʤʠ 

ʢʘʤʝʨʘʤʠ, ʽʥʝʨʮʽʡʥʠʤʠ ʧʠʣʦʚʽʜʜʽʣʴʥʠʢʘʤʠ, ʮʠʢʣʦʥʘʤʠ. ʉʝʧʘʨʘʮʽʷ ʚ 

ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʜʚʦʭ ʛʨʫʧ ʟʦʚʥʽʰʥʽʭ ʩʠʣ: 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʽ ʤʘʩʦʚʠʭ ï ʩʠʣ ʚʘʛʠ ̔  ʩʠʣ ʽʥʝʨʮʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʩʪʫʧʘʣʴʥʦʛʦ 

ʨʫʭʫ [1]. 

ʂʨʽʤ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʤʘʰʠʥʠ ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ  ʟʝʨʥʘ 

ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡ ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ [5]:  

- ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʽ ʤʝʭʘʥʽʟʤʠ ʤʘʰʠʥʠ ʥʝ ʧʦʚʠʥʥʽ ʫʰʢʦʜʞʫʚʘʪʠ ʟʝʨʥʦ; 

- ʧʨʠ ʟʘʜʘʥʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʘʩʤʽʯʝʥʦʩʪʽ ʪʘ ʧʨʠʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʭʦʜʽʚ, ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʧʦʩʽʚʥʦʛʦ ʘʙʦ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ; 

- ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʦʶ, ʧʨʠʩʪʦʩʦʚʘʥʦʾ ʜʣʷ  ʦʯʠʱʝʥʥʷ ʽ 

ʩʦʨʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ;  

- ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʨʫʯʥʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʣʝʛʢʦ ʨʝʛʫʣʶʚʘʪʠʩʷ, 

ʙʫʪʠ ʙʝʟʧʝʯʥʦʶ ʚ ʨʦʙʦʪʽ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʠ ʩʘʥʽʪʘʨʽʾ [6]. 

ɺ ʥʘʰʽʡ ʢʨʘʾʥʽ ʤʘʰʠʥʠ ʜʣʷ ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚ 

ʜʚʦʭ ʚʠʢʦʥʘʥʥʷʭ: ʩʪʘʮʽʦʥʘʨʥʽ ʜʣʷ ʧʦʪʦʯʥʠʭ ʣʽʥʽʡ ʽ ʩʘʤʦʧʝʨʝʩʫʚʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʫ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ ʟʝʨʥʦʢʦʤʧʣʝʢʩʽʚ ʪʘ ʫ ʩʢʣʘʜʩʴʢʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. 

ɿʝʨʥʦʦʯʠʩʥʽ ʤʘʰʠʥʠ  ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ çɺʽʙʨʦʩʝʧʘʨʘʪʦʨè (ʋʢʨʘʾʥʘ, ʤ. 

ɾʠʪʦʤʠʨ) (ʨʠʩ. 3.1), ʩʝʧʘʨʘʪʦʨʠ ʚʽʙʨʦʚʽʜʮʝʥʪʨʦʚʽ ʟʝʨʥʦʚʽ ʪʠʧʫ ɹʎʉʄ çʉʫʟʽʨʷè 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ ʢʦʣʦʩʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, ʢʨʫʧ'ʷʥʠʭ, ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʢʫʢʫʨʫʜʟʠ, ʩʦʨʛʦ ʡ ʽʥʰʠʭ ʥʘʩʽʥʴ ʚʽʜ ʚʝʣʠʢʠʭ, ʜʨʽʙʥʠʭ ʽ ʣʝʛʢʠʭ ʜʦʤʽʰʦʢ. 

ʄʘʰʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʧʦʪʦʢʦʚʠʭ ʟʝʨʥʦʦʯʠʩʥʠʭ ʣʽʥʽʷʭ, ʟʝʨʥʦʦʯʠʩʥʠʭ 

ʘʛʨʝʛʘʪʘʭ ʽ ʟʝʨʥʦʦʯʠʩʥʦïʩʫʰʠʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ [1]. 

ʉʝʧʘʨʘʪʦʨʠ ʚʽʙʨʦʚʽʜʮʝʥʪʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʽ ʥʘʩʽʥʥʷ 

ʟʝʨʥʦʚʠʭ, ʢʨʫʧ'ʷʥʠʭ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʽʜ ʙʫʨ'ʷʥʦʚʠʭ ʪʘ ʟʝʨʥʦʚʠʭ ʜʦʤʽʰʦʢ ʫ 

ʩʢʣʘʜʽ ʟʝʨʥʦʦʯʠʩʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʠʧʫ ɿɸɺï10, ɿɸɺï20, ɿɸɺï25, ɿɸɺï40, ʂɿï25, 

ʂɿï50, ʢʦʤʧʣʝʢʩʽʚ ʂɿʉï20, ʂɿʉï40, ʂɿʉʂï25, ʂɿʄï25. ʉʝʧʘʨʘʪʦʨʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʦʜʥʠʤ, ʜʚʦʤʘ ʘʙʦ ʯʦʪʠʨʤʘ ʫʥʽʬʽʢʦʚʘʥʠʤʠ ʙʣʦʢʘʤʠ. 

ʉʝʧʘʨʘʪʦʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʪʨʴʦʭ ʤʦʜʠʬʽʢʘʮʽʷʭ: ʙʘʟʦʚʘ ʤʦʜʝʣʴ (ʙʝʟ 

ʜʦʜʘʪʢʦʚʦʾ ʢʦʤʧʣʝʢʪʘʮʽʾ); ʝʣʝʚʘʪʦʨʥʠʡ ʚʘʨʽʘʥʪ ʽ ʢʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 
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ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʡ ʟʝʨʥʦʦʯʠʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

                                  

ʈʠʩ. 3.1 ï ɿʝʨʥʦʦʯʠʩʥʽ ʚʽʙʨʦʚʽʜʮʝʥʪʨʦʚʽ ʩʝʧʘʨʘʪʦʨʠ ɹʎʉ ɺɸʊ 

çɺʽʙʨʦʩʝʧʘʨʘʪʦʨè [1]. 

 

ʋ ʧʦʨʽʚʥʷʥʽ ʟ ʧʣʦʩʢʠʤʠ ʨʝʰʽʪʥʠʤʠ ɿʆʄ ʚʦʥʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ, ʘʣʝ 

ʪʨʘʚʤʫʶʪʴ ʥʘʩʽʥʥʻʚʠʡ ʬʦʥʜ.  

ʄʘʰʠʥʠ ʪʠʧʫ ɹʎʉʄ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʦʙʨʦʙʮʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟ ʚʦʣʦʛʽʩʪʶ ʙʽʣʴʰ 18%, ʪʦʤʫ ʾʭ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʤʘʰʠʥ ʧʝʨʚʠʥʥʦʛʦ ʦʯʠʱʝʥʥʷ, ʘ 

ʥʝ ʜʦ ʄʇʆ. 

ʄʘʰʠʥʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʄʇʆï50, ʄʇʆï50ʉ (ɺɸʊ ɻʉʂɹ 

çɿʝʨʥʦʦʯʠʩʪʢʘè (ʈʦʩʽʷ, ʤ. ɺʦʨʦʥʽʞ) [1], ʩʪʘʮʽʦʥʘʨʥʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʫ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ʈʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʟʝʨʥʦʢʦʤʧʣʝʢʩʘʭ ʂɿʉï50, ɿɸɺï50, ʂɿʉï25, 

ɿɸɺï25 ʫ ʧʦʪʦʢʦʚʠʭ ʣʽʥʽʷʭ ʫ ʚʩʽʭ ʟʦʥʘʭ ʢʨʘʾʥʠ. 

ʄʘʰʠʥʘ ʄʇʆï50 (ʨʠʩ. 3.2) ʤʘʻ 

ʝʬʝʢʪʠʚʥʫ ʪʘ ʧʦʪʫʞʥʫ 

ʧʥʝʚʤʦʩʝʧʘʨʫʶʯʫ ʩʠʩʪʝʤʫ, ʘʣʝ ʥʠʟʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʨʝʰʽʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʠʧʫ. ʄʇʆï

50ʉ ʤʘʻ ʨʝʰʽʪʥʠʡ ʩʝʧʘʨʘʪʦʨ ʫ ʚʠʛʣʷʜʽ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʰʝʪʘ ʩ ʟʦʚʥʽʰʥʴʦʶ 

ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʙʽʣʴʰʦʶ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʥʘʜʽʡʥʽʩʪʶ ʚ 

ʧʦʨʽʚʥʷʥʽ ʟ ʄʇʆï50. 

 

ʈʠʩ. 3.2 ʄʘʰʠʥʘ ʩʪʘʮʽʦʥʘʨʥʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʄʇʆï50 [1]. 
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ʅʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʄʇʆï50 ʨʦʟʨʦʙʣʝʥʽ ʤʘʰʠʥʠ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʦʯʠʱʝʥʥʷ ʄʇʆï60(ɺɸʊ ɻʉʂɹ çɿʝʨʥʦʦʯʠʩʪʢʘè, (ʈʌ, ʤ. ɺʦʨʦʥʽʞ), ʉʇʆï50,  

(ʍʦʨʦʣʴʩʴʢʠʡ ʤʘʰʟʘʚʦʜ,ʋʢʨʘʾʥʘ) ʽ ʩʝʧʘʨʘʪʦʨ ʉʇï70 (ʂʘʟʠʤʠʨʽʚʩʴʢʠʡ 

ʜʦʩʣʽʜʥʦïʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʘʚʦʜ, ɹʽʣʦʨʫʩʴ), ʤʘʶʯʠʡ ʛʨʘʚʽʪʘʮʽʡʥʫ ʩʝʧʘʨʫʶʯʫ 

ʩʽʪʢʫ ʜʣʷ ʚʽʜʦʢʨʝʤʣʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʦʤʽʰʦʢ. 

ɿʝʨʥʦʦʯʠʩʥʠʢ ʆɿʄï20 ʤʦʙʽʣʴʥʠʡ (çʂʣʻʚʝʨè, çʈʦʩʪʩʽʣʴʤʘʰè, ʈʌ [6]                  

(ʨʠʩ. 3.3) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ (ʧʰʝʥʠʮʷ, ʦʚʝʩ, 

ʷʯʤʽʥʴ, ʢʫʢʫʨʫʜʟʘ, ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʫ) ʚʽʜ ʛʨʫʙʠʭ ʽ ʚʝʣʠʢʠʭ 

ʩʪʦʨʦʥʥʽʭ ʽ ʩʦʣʦʤʠʩʪʦʛʦ 

ʜʦʤʽʰʦʢ ʟ ʤʝʪʦʶ ʜʦʚʝʜʝʥʥʷ 

ʚʤʽʩʪʫ ʜʦʤʽʰʦʢ ʚ  ʟʝʨʥʽ ʜʦ 

ʙʘʟʠʩʥʠʭ ʢʦʥʜʠʮʽʡ ʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʽʜ ʟʘʩʤʽʯʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʧʨʠʡʤʘʣʴʥʦïʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʾʚ.  

 

ʈʠʩ. 3.3 ï ɿʝʨʥʦʦʯʠʩʥʠʢ ʆɿʄï20 [6]. 

 

ɿʝʨʥʦʦʯʠʩʥʠʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʪʦʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ. 

ʄʘʰʠʥʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʄɺʈï7 (ʄʇʋï70) (ʈʌ, ɺɸʊçɻʉʂɹ 

çɿʝʨʥʦʦʯʠʩʪʢʘè) ʚʠʢʦʥʫʻ ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʚʦʨʦʭʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʟʝʨʥʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʽʜ ʣʝʛʢʠʭ, 

ʜʨʽʙʥʠʭ ʽ ʚʝʣʠʢʠʭ ʜʦʤʽʰʦʢ, ʚʽʜʦʢʨʝʤʣʶʚʘʻʤʠʭ ʩʽʪʯʘʩʪʠʤ ʙʘʨʘʙʘʥʦʤï

ʩʢʘʣʴʧʝʨʘʪʦʨʦʤ, ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ ʽ ʥʘ ʨʝʰʝʪʘʭ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ 

ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʪʘ ʥʝʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ. ʅʝʜʦʣʽʢʦʤ ʻ ʨʦʟʽʤʢʥʫʪʘ 

ʧʦʚʽʪʨʷʥʘ ʩʠʩʪʝʤʘ [7]. 

ʉʠʪʦʚʠʡ ʟʝʨʥʦʦʯʠʩʥʠʡ ʩʝʧʘʨʘʪʦʨ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ Ruberg, ʪʠʧ 

RVS 60 (ʅʽʤʝʯʯʠʥʘ) (ʨʠʩ. 3.4) [7] ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʟʝʨʥʦʚʠʭ, ʙʦʙʦʚʠʭ ʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ.  

ɼʣʷ ʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʫʛʦʚʽ ʨʫʭʠ ʩʠʪ. ɿʝʨʥʦʦʯʠʩʥʠʢ 

ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʩʪʘʣʝʚʽʡ ʨʘʤʽ, ʘ ʢʦʨʧʫʩ ʩʘʤʦʛʦ ʦʯʠʱʫʚʘʯʘ ʧʽʜʚʽʰʝʥʠʡ ʥʘ 

ʢʘʥʘʪʘʭ ʟʽ ʩʢʣʦʚʦʣʦʢʥʘ. ʆʩʥʦʚʥʝ ʦʙʣʘʜʥʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʩʠʪ. ɭ 2 ʩʠʪʘ 
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ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ (3,00 ʤ
2
), 5 ʩʠʪ ʜʣʷ ʦʩʥʦʚʥʦʾ ʦʯʠʱʝʥʥʷ ( 7,5 ʤ

2
 ) ʽ 5 ʩʠʪ 

ʜʣʷ ʦʯʠʩʪʠ ʚʽʜ ʧʽʩʢʫ (7,5 ʤ
2
). 

 

 

ʈʠʩ. 3.4 ï ʉʝʧʘʨʘʪʦʨ ʩʠʪʦʚʠʡ ʟʝʨʥʦʦʯʠʩʥʠʡ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ Ruberg, 

ʪʠʧ RVS 60 [7]. 

 

ʎʽ ʩʠʪʘ ʜʣʷ  ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʢʦʤʙʽʢʦʨʤʦʚʠʭ ʟʘʚʦʜʘʭ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʰʝʥʠʮʽ ʪʘ ʨʽʧʘʢʫ. ɼʣʷ ʦʯʠʱʝʥʥʷ ʩʠʪ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʫʤʦʚʽ ʢʫʣʴʢʠ, ʧʦʤʽʱʝʥʽ ʧʽʜ ʢʦʞʥʠʤ ʩʠʪʦʤ. ɿʝʨʥʦʦʯʠʩʥʠʢ 

ʧʨʘʮʶʻ ʟ ʨʝʮʠʨʢʫʣʷʮʽʻʶ ʧʦʚʽʪʨʷ. 90% ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ ʽ 

ʣʠʰʝ 6 % ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʦʯʠʩʪʢʫ. 

 

ʈʠʩ. 3.5 ï ʂʦʤʧʣʝʢʩʥʠʡ ʙʘʨʘʙʘʥʥʠʡ ʩʝʧʘʨʘʪʦʨ ʂɹʉ çʂʄɿè [1]. 

 

ʂʦʤʧʣʝʢʩʥʠʡ ʙʘʨʘʙʘʥʥʠʡ ʩʝʧʘʨʘʪʦʨ ʂɹʉ çʂʄɿè (ʋʢʨʘʾʥʘ, ʤ. ʂʘʨʣʽʚʢʘ) 
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(ʨʠʩ. 3.5) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʟʝʨʥʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, 

ʩʦʥʷʰʥʠʢʘ, ʢʫʢʫʨʫʜʟʠ, ʢʨʫʧôʷʥʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʟʘʩʤʽʯʝʥʦʩʪʽ. ʂɹʉ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʩʢʘʣʴʧʝʨʘʪʦʨʘ (ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ) ʪʘ ʩʝʧʘʨʘʪʦʨʘ 

(ʧʝʨʚʠʥʥʝ ʽ ʚʪʦʨʠʥʥʝ ʦʯʠʱʝʥʥʷ) [1]. 

ʇʨʠʥʮʠʧ ʜʽʾ ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʦʩʣʽʜʦʚʥʦʤʫ ʦʯʠʱʝʥʥʽ ʟʝʨʥʘ ʚʽʜ ʩʪʦʨʦʥʥʽʭ 

ʜʦʤʽʰʦʢ ʥʘ ʙʘʨʘʙʘʥʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ ʪʘ ʜʝʱʦ ʥʘʭʠʣʝʥʦʤʫ ʜʦ 

ʛʦʨʠʟʦʥʪʫ. ʄʘʪʝʨʽʘʣ ʪʘʢʦʞ ʦʯʠʱʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʚʽʜ ʣʝʛʢʠʭ ʜʦʤʽʰʦʢ. 

ʅʝʜʦʣʽʢʦʤ ʻ ʟʥʘʯʥʽ ʛʘʙʘʨʠʪʠ ʪʘ ʥʝʜʦʩʢʦʥʘʣʘ ʧʥʝʚʤʦʩʠʩʪʝʤʘ. 

ʉʠʪʦʚʽ ʩʝʧʘʨʘʪʦʨʠ BS ʬʠʨʤʘ çɸʨʘʡè (Araj), (ʇʦʣʴʰʘ) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʢʫʣʴʪʫʨ: ʨʽʧʘʢʫ, ʧʰʝʥʠʮʽ, 

ʷʯʤʝʥʶ, ʞʠʪʘ, ʚʽʚʩʘ ʪʘ ʟʝʨʥʘ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ, 

ʩʦʥʷʰʥʠʢʫ, ʛʦʨʦʭʫ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ. ʂʦʤʧʘʥʽʷ Araj ʚʠʧʫʩʢʘʻ ʪʘʢʦʞ 

ʙʘʨʘʙʘʥʥʽ ʩʝʧʘʨʘʪʦʨʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʽʜ 20 ʜʦ 240 ʪ/ʛʦʜ. ʆʯʠʩʥʠʡ ʙʘʨʘʙʘʥ ʫ 

ʥʠʭ ʧʦʜʽʣʝʥʠʡ ʥʘ ʦʢʨʝʤʽ ʩʝʢʮʽʾ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʦʚʽʣʴʥʦʛʦ ʩʠʪʘ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ ʟʘʤʽʥʽ ʩʠʪ ʤʦʞʥʘ ʧʨʠʩʪʦʩʫʚʘʪʠ ʩʝʧʘʨʘʪʦʨ ʜʦ 

ʙʫʜʴï̫ ʢʦʛʦ ʪʠʧʫ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʜʦʩʷʛʘʪʠ ʦʯʽʢʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʯʠʱʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ [1]. 

ʆʯʠʩʥʽ ʤʘʰʠʥʠ ʧʽʜ ʤʘʨʢʦʶ çʂʽʤʙʨʽʷè (Cimbria) (ɼʘʥʽʷ) ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʯʠʱʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʥʘʩʽʥʥʷ ʩʘʜʦʚʠʭ ʨʦʩʣʠʥ, ʪʨʘʚ, ʢʚʽʪʽʚ, 

ʢʫʢʫʨʫʜʟʠ, ʙʦʙʦʚʠʭ ʽ ʪ.ʜ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʪʝʭʥʽʢʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1 ʪ/ʛʦʜ 

(ʪʦʥʢʝ ʦʯʠʱʝʥʥʷ) ʜʦ 360 ʪ/ʛʦʜ  ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʦʯʠʱʝʥʥʽ. ɻʨʘʚʽʪʘʮʽʡʥʽ 

ʩʝʧʘʨʘʪʦʨʠ Cʽmbrʽa ʚʽʜʦʤʽ ʫ ʩʚʽʪʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʦʩʦʙʣʠʚʽʡ ʩʠʩʪʝʤʽ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʡ ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷ [1]. 

ɸʩʧʽʨʘʪʦʨ ʌʘʜʻʻʚʘ çɼʫʝʪè (ʨʠʩ. 3.6) ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʩʧʽʨʘʮʽʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʧʘʜʘʶʯʦʛʦ ʟʝʨʥʘ ʟ ʯʠʩʣʝʥʥʠʤ 

ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ [8].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʩʠʣʫ ʩʢʣʘʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʟ 

ʧʦʪʦʢʦʤ ʟʝʨʥʘ ʚ ʜʦʤʽʰʢʠ ʧʦʪʨʘʧʣʷʻ ʢʨʽʤ ʨʦʩʣʠʥʥʦʛʦ ʣʝʛʢʦʛʦ ʩʤʽʪʪʷ ʽ ʟʝʨʥʦʚʘ 

ʜʦʤʽʰʢʘ, ʰʚʠʜʢʽʩʪʴ ʚʠʪʘʥʥʷ ʦʢʨʝʤʠʭ ʟʝʨʥʠʥ ʷʢʦʾ ʥʠʞʯʝ ʰʚʠʜʢʦʩʪʽ ʚʠʪʘʥʥʷ 

ʧʦʚʥʦʮʽʥʥʠʭ ʟʝʨʝʥ. ɼʚʦʝʪʘʧʥʽʩʪʴ ʘʩʧʽʨʘʮʽʾ ʥʝ ʚʠʨʽʰʫʻ ʚʽʜʙʦʨʫ ʟʝʨʥʦʚʦʾ 

ʜʦʤʽʰʢʠ ʚʽʜ ʩʤʽʪʪʷ ʯʝʨʝʟ ʦʜʥʘʢʦʚʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ ʚʠʪʘʥʥʷ ʩʤʽʪʪʷ ʽ ʱʫʧʣʦʛʦ 

ʟʝʨʥʘ. 

ʇʨʠ ʮʴʦʤʫ ʟʘʤʢʥʫʪʘ ʩʠʩʪʝʤʘ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʷʪʪʷ ʧʝʨʝʜʥʴʦʾ ʩʪʽʥʢʠ ʨʝʩʠʚʝʨʘ ʽ ʫʩʪʘʥʦʚʢʠ ʢʘʥʘʣʫ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ ʟ 

ʚʝʥʪʠʣʷʪʦʨʘ. ʇʦʚʽʪʨʷ ʧʨʠ ʮʴʦʤʫ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʚ ʨʦʙʦʯʫ ʢʘʤʝʨʫ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʧʦʜʽʣʷʻ ʟʝʨʥʦ ʧʦ ʧʨʠʡʤʘʣʴʥʠʭ ʙʫʥʢʝʨʘʭ ʽ 
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ʚʠʭʦʜʠʪʴ ʟ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

 

 

ʈʠʩ. 3.6 ï ɸʩʧʽʨʘʪʦʨ ʌʘʜʻʻʚʘ çɼʫʝʪè [8]. 

 

ɿʘʚʜʷʢʠ ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʪʦʢʫ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʛʣʠʙʦʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʜʘʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʟʝʨʥʘ ʧʦ 

ʱʽʣʴʥʦʩʪʽ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʡʦʛʦ ʦʯʠʱʝʥʥʷ.  

ʇʨʠ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʮʽ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚʠʢʣʠʢʘʥʦ ʙʘʛʘʪʴʤʘ 

ʧʨʠʯʠʥʘʤʠ. ʇʨʠ ʦʯʠʱʝʥʥʽ, ʩʦʨʪʫʚʘʥʥʽ, ʩʫʰʽʥʥʽ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʟʝʨʥʦ 

ʧʽʜʜʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʙʽʣʴʰʝ ʥʽʞ ʧʨʠ ʦʙʤʦʣʦʪʽ 

ʡʦʛʦ ʢʦʤʙʘʡʥʘʤʠ. ʂʘʨʪʠʥʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʡ ʪʠʤ, ʱʦ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʟʝʨʥʦ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʦʯʠʩʥʽ ʤʘʰʠʥʠ ʙʘʛʘʪʦʨʘʟʦʚʦ. 

ɼʦ ʪʦʛʦ ʞ ʟʝʨʥʦ ʟʘ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʢʘʯʫʶʪʴ ʟ ʩʠʣʦʩʫ ʚ ʩʠʣʦʩ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʫʥʠʢʥʫʪʠ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʥʝʤʦʞʣʠʚʦ. ʅʘʚʽʪʴ ʧʨʠ 

ʨʫʯʥʦʤʫ ʦʙʤʦʣʦʪʽ ʽ ʩʦʨʪʫʚʘʥʥʽ ʩʘʤʝ ʚʽʜʜʽʣʝʥʥʷ ʟʝʨʥʘ ʚʽʜ ʢʦʣʦʩʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʨʘʚʤʫʚʘʥʥʷʤ ʟʝʨʥʘ. ɿʘʚʜʘʥʥʷ ʩʝʧʘʨʫʚʘʥʥʷ ï ʟʤʝʥʰʝʥʥʷ 

ʪʨʘʚʤʫʚʘʥʥʷ ʟʝʨʥʘ ʽ ʚʦʥʦ.  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: 

- ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʥʘ ʰʣʷʭʫ ʥʘʩʽʥʥʷ ʚʽʜ ʟʙʠʨʘʥʥʷ 

ʜʦ ʩʽʚʙʠ; 

- ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʤʘʰʠʥʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʦʱʘʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟ ʟʙʠʨʘʥʥʷ, ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ, ʾʭ ʩʫʰʽʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʷʽ; 

- ʤʘʰʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʛʣʠʙʦʢʝ ʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʚʠʭʦʜʫ ʥʘ 
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ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʷʢ ʧʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢ ʽ ʧʦ ʤʽʥʽʤʽʟʘʮʽʾ 

ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ. 

 

3.1.3. ɸʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʩʝʧʘʨʫʶʯʠʭ 

ʧʨʠʩʪʨʦʾʚ 

 

ʇʨʠʥʮʠʧʠ ʦʯʠʱʝʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ 

ɿʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʻ ʩʫʤʽʰʰʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʟʝʨʝʥ ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʥʘʩʽʥʥʷ ʙʫʨʷʢʽʚ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʜʦʤʽʰʦʢ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʩʥʦʚʥʘ ʢʫʣʴʪʫʨʘ 

ʤʦʞʝ ʤʽʩʪʠʪʠ ʟʜʦʨʦʚʽ, ʧʦʰʢʦʜʞʝʥʽ, ʧʫʩʪʽ ʪʘ ʱʫʧʣʽ ʟʝʨʥʘ [3]. 

ʋ ʧʨʦʮʝʩʽ ʦʯʠʱʝʥʥʷ ʽʟ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʚʠʜʘʣʷʶʪʴ ʩʪʦʨʦʥʥʽ ʜʦʤʽʰʢʠ, ʘ 

ʧʨʠ ʩʦʨʪʫʚʘʥʥʽ ʟʝʨʥʘ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʾʾ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʩʦʨʪʠ. ʊʘʢ, ʟʝʨʥʦ 

ʩʦʨʪʫʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ: ʧʦʤʝʣʫ, ʧʝʨʝʨʦʙʢʠ ʥʘ ʢʨʫʧʫ ʘʙʦ ʩʽʚʙʠ. ɼʦ 

ʷʢʦʩʪʽ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʝʨʥʘ ʩʪʘʚʣʷʪʴʩʷ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 

ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʙʘʟʠʩʥʠʤʠ ʢʦʥʜʠʮʽʷʤʠ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

ʗʢ ʧʨʘʚʠʣʦ, ʟʝʨʥʦ ʦʯʠʱʘʶʪʴ ʽ ʩʦʨʪʫʶʪʴ ʦʜʥʦʯʘʩʥʦ. 

 

ʉʧʦʩʦʙʠ ʦʯʠʱʝʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ 

ʆʯʠʱʝʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʨʽʟʥʠʮʽ ʧʝʚʥʠʭ 

ʦʟʥʘʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʝʨʥʦʚʫ ʩʫʤʽʰ. ʊʘʢʠʤʠ ʦʟʥʘʢʘʤʠ ʻ: ʛʝʦʤʝʪʨʠʯʥʽ 

ʨʦʟʤʽʨʠ, ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʬʦʨʤʘ ʪʘ ʩʪʘʥ ʧʦʚʝʨʭʥʽ, ʱʽʣʴʥʽʩʪʴ, ʧʠʪʦʤʘ 

ʚʘʛʘ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʢʦʣʽʨ ʪʦʱʦ. 

ʇʦʜʽʣ ʟʘ ʨʦʟʤʽʨʘʤʠ. ɿʘ ʨʦʟʤʽʨʘʤʠ ʟʝʨʥʦʚʽ ʩʫʤʽʰʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʝʰʝʪʘʭ, 

ʨʦʣʠʢʦʚʠʭ ʧʦʚʝʨʭʥʷʭ ʽ ʪʨʽʻʨʘʭ. ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʟʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʨʴʦʤʘ ʨʦʟʤʽʨʘʤʠ: ʜʦʚʞʠʥʦʶ, ʰʠʨʠʥʦʶ ʽ ʪʦʚʱʠʥʦʶ, ʧʨʠʯʦʤʫ ʜʦʚʞʠʥʫ  l 

ʚʚʘʞʘʶʪʴ ʥʘʡʙʽʣʴʰʠʤ ʨʦʟʤʽʨʦʤ, ʰʠʨʠʥʫ b - ʩʝʨʝʜʥʽʤ ʽ ʪʦʚʱʠʥʫ ʩ - 

ʥʘʡʤʝʥʰʠʤ (ʨʠʩ. 3.7). 

ɿʘ ʰʠʨʠʥʦʶ ʟʝʨʥʦʚʽ ʩʫʤʽʰʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʝʰʝʪʘʭ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ 

(ʨʠʩ. 3.7, ʘ) ʽ ʨʦʣʠʢʦʚʠʭ ʧʦʚʝʨʭʥʷʭ (ʨʠʩ. 3.7, ʙ). ɿʝʨʥʦ ʘʙʦ ʜʦʤʽʰʢʠ ʟʘ ʰʠʨʠʥʦʶ 

ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨ d ʦʪʚʦʨʽʚ, ʪʦʤʫ ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ʥʠʭ. ɹʽʣʴʰʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʫʤʽʰʝʡ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʢʨʽʟʴ ʦʪʚʦʨʠ, ʩʭʦʜʷʪʴ ʟ ʨʝʰʽʪ. ʂʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʽ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ʦʪʚʦʨʠ, ʥʘʟʠʚʘʶʪʴ ʧʨʦʭʦʜʦʤ, ʘ ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʚʝʨʭ ʨʝʰʽʪ - 

ʩʭʦʜʦʤ. 

ɽʬʝʢʪʠʚʥʠʤ ʧʦʜʽʣ ʟʘ ʰʠʨʠʥʦʶ ʥʘ ʨʝʰʝʪʘʭ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ ʙʫʜʝ 

ʪʦʜʽ, ʢʦʣʠ ʟʝʨʥʦ ʨʦʟʤʽʩʪʠʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʨʝʰʝʪʘ. 
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ʘ - ʨʝʰʝʪʘ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ; ʙ - ʨʦʣʠʢʦʚʽ ʨʝʰʝʪʘ; ʚ - ʨʝʰʝʪʘ ʟ 

ʧʨʦʜʦʚʛʫʚʘʪʠʤʠ ʦʪʚʦʨʘʤʠ; ʛ - ʢʦʤʽʨʢʦʚʠʡ ʪʨʽʻʨ 

ʈʠʩ. 3.7  ï  ʉʭʝʤʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʟʘ ʨʦʟʤʽʨʘʤʠ. 

 

ɼʣʷ ʮʴʦʛʦ ʨʝʰʝʪʫ ʧʦʪʨʽʙʥʦ ʥʘʜʘʪʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ. ʗʢʱʦ 

ʜʦʚʞʠʥʘ ʟʝʨʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʰʠʨʠʥʫ ʙʽʣʴʰʝ ʥʽʞ ʫʜʚʽʯʽ, ʪʦ ʧʦʜʽʣ ʜʦʙʨʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʝʰʝʪʘʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ʅʘ ʨʦʣʠʢʦʚʠʭ 

ʧʦʚʝʨʭʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʛʫʨʥʽ ʨʦʣʠʢʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʽʟ ʧʦʩʪʽʡʥʠʤ 

ʟʘʟʦʨʦʤ ʤʽʞ ʥʠʤʠ. ɿʝʨʥʘ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʨʦʣʠʢʘʤʠ ʽ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʢʦʤʽʨʢʠ, 

ʧʨʦʩʽʚʘʶʪʴʩʷ, ʨʦʟʜʽʣʷʶʯʠʩʴ ʥʘ ʬʨʘʢʮʽʾ. ʈʦʣʠʢʦʚʽ ʧʦʚʝʨʭʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʟʝʨʥʦʦʯʠʩʥʠʭ ʤʘʰʠʥʘʭ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʝʣʠʢʠʭ ʜʦʤʽʰʦʢ ʽʟ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ. 

ɿʘ ʪʦʚʱʠʥʦʶ ʟʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʝʰʝʪʘʭ ʟ ʧʨʦʜʦʚʛʫʚʘʪʠʤʠ 

ʦʪʚʦʨʘʤʠ (ʨʠʩ. 3.7, ʚ). ɼʣʷ ʧʦʜʽʣʫ ʟʘ ʪʦʚʱʠʥʦʶ ʟʝʨʥʠʥʘ ʥʘ ʨʝʰʝʪʽ ʤʘʻ 

ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʨʝʙʨʦ ʽ ʨʦʟʤʽʩʪʠʪʠʩʷ ʚʟʜʦʚʞ ʦʪʚʦʨʫ. ʎʷ ʚʠʤʦʛʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʨʝʰʽʪ.  ɿʘ ʜʦʚʞʠʥʦʶ ʟʝʨʥʦʚʫ ʩʫʤʽʰ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʢʦʤʽʨʢʦʚʠʭ ʪʨʽʻʨʘʭ (ʨʠʩ. 3.7, ʛ) ʽ ʨʝʰʝʪʘʭ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ. ʊʨʽʻʨ ʻ 

ʙʘʨʘʙʘʥʦʤ, ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʥʘʥʝʩʝʥʦ ʢʦʤʽʨʢʠ. ɺʩʝʨʝʜʠʥʽ ʪʨʽʻʨʘ 

ʨʦʟʤʽʱʝʥʦ ʣʦʪʽʢ ʽ ʰʥʝʢ. ɹʘʨʘʙʘʥ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʩʽ ʆ. ɿʝʨʥʦʚʫ ʩʫʤʽʰ 

ʟʘʩʠʧʘʶʪʴ ʫʩʝʨʝʜʠʥʫ ʪʨʽʻʨʘ, ʧʨʠ ʮʴʦʤʫ ʜʦʚʛʽ ʜʦʤʽʰʢʠ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʫ 

ʢʦʤʽʨʢʠ ʽ ʢʦʚʟʘʶʪʴ ʚ ʪʨʽʻʨʽ, ʘ ʢʦʨʦʪʢʽ - ʟʘʧʘʜʘʶʪʴ ʫ ʢʦʤʽʨʢʠ, ʧʽʜʥʽʤʘʶʪʴʩʷ 

ʥʠʤʠ ʽ ʩʢʠʜʘʶʪʴʩʷ ʚ ʣʦʪʽʢ, ʘ ʧʦʪʽʤ ʰʥʝʢʦʤ ʚʠʥʦʩʷʪʴʩʷ ʟ ʙʘʨʘʙʘʥʘ. ʈʝʰʝʪʘ ʜʣʷ 

ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʜʦʚʞʠʥʦʶ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ. ʅʘʜ ʨʝʰʝʪʦʤ, 

ʧʘʨʘʣʝʣʴʥʦ ʡʦʤʫ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʽʟ ʟʘʟʦʨʦʤ ʛʣʫʭʫ ʧʣʦʱʠʥʫ. ɿʘʟʦʨ ʙʝʨʫʪʴ 

ʙʽʣʴʰʠʤ ʟʘ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ. ʇʣʦʱʠʥʘ ʥʝ 

ʜʘʻ ʟʤʦʛʠ ʯʘʩʪʦʯʢʘʤ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʜʦʚʛʦʶ ʚʽʩʩʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʦʚʝʨʭʥʽ ʨʝʰʝʪʘ, ʪʦʤʫ ʢʨʽʟʴ ʦʪʚʦʨʠ ʥʝ ʧʨʦʭʦʜʷʪʴ ʯʘʩʪʦʯʢʠ ʟʘ ʰʠʨʠʥʦʶ, ʘ 

ʧʨʦʭʦʜʷʪʴ ʣʠʰʝ ʪʽ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʤʝʥʰʘ ʚʽʜ ʜʦʚʞʠʥʠ ʦʪʚʦʨʫ. ɼʦʚʛʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʫʤʽʰʽ ʡʜʫʪʴ ʟ ʨʝʰʝʪʘ ʩʭʦʜʦʤ. 

ʇʦʜʽʣ ʟʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʦʙʪʦ ʟʘ ʢʨʠʪʠʯʥʦʶ 
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ʰʚʠʜʢʽʩʪʶ, ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʧʦʨʫ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʘʨʫʩʥʦʩʪʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ. 

ɼʣʷ ʧʦʜʽʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʛʥʽʪʘʣʴʥʠʡ (ʨʠʩ. 3.8, ʘ) ʽ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ (ʨʠʩ. 

3.8, ʙ) ʧʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ. 

 

ʘ - ʫ ʥʘʛʥʽʪʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ; ʙ - ʫ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ 

ʧʦʪʦʮʽ; 1 - ʚʝʥʪʠʣʷʪʦʨ; 2 - ʙʫʥʢʝʨ; 3 ʽ 4 - ʣʦʪʦʢʠ; 5 - ʩʽʪʢʘ; 6 - ʢʘʤʝʨʘ. 

ʈʠʩ. 3.8 ï ʉʭʝʤʘ ʧʦʜʽʣʫ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʟʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

  

ʋ ʥʘʛʥʽʪʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ ʚʽʜʥʦʩʠʪʴ ʣʝʛʢʽ ʜʦʤʽʰʢʠ ʚ 

ʨʽʟʥʽ ʧʦʣʦʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʽʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʤʘʩʠ. ɺʘʞʯʽ 

ʯʘʩʪʦʯʢʠ ʽ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʤʘʣʠʡ ʦʧʽʨ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʢʫ, ʥʘʜʭʦʜʷʪʴ ʫ ʣʦʪʽʢ 3, 

ʣʝʛʢʽ ʽ ʟ ʙʽʣʴʰʠʤ ʦʧʦʨʦʤ ï ʫ ʣʦʪʽʢ 4. 

ʋ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʤʘʪʝʨʽʘʣ ʨʫʭʘʻʪʴʩʷ ʧʦ ʧʦʭʠʣʽʡ 

ʩʽʪʮʽ 5. ʇʦʚʽʪʨʷ, ʷʢʝ ʚʩʤʦʢʪʫʻ ʚʝʥʪʠʣʷʪʦʨ 1, ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʝʨʥʦʚʫ ʩʫʤʽʰ, 

ʟʘʭʦʧʣʶʻ ʚʛʦʨʫ ʣʝʛʢʽ ʜʦʤʽʰʢʠ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʦʩʽʜʘʻ ʚ ʨʦʟʰʠʨʶʚʘʣʴʥʽʡ ʢʘʤʝʨʽ 

6, ʜʝ ʥʘʧʽʨ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʟʤʝʥhʫʻʪʴʩʷ, ʘ ʣʝʛʰʽ ʚʠʥʦʩʷʪʴʩʷ ʟʘ ʤʝʞʽ 

ʤʘʰʠʥʠ ʨʘʟʦʤ ʽʟ ʧʦʚʽʪʨʷʤ. 

ɺʩʤʦʢʪʫʚʘʣʴʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʜʦʚʰʝ ʜʽʻ ʥʘ ʯʘʩʪʦʯʢʠ, ʥʽʞ ʥʘʧʽʨʥʠʡ, 

ʪʦʤʫ ʟʝʨʥʦʚʘ ʩʫʤʽʰ ʧʦʜʽʣʷʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʰʝ. 

ʇʦʜʽʣ ʟʘ ʬʦʨʤʦʶ ʽ ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʽ. ʈʽʟʥʠʮʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ 

ʤʘʪʝʨʽʘʣʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ 

ʩʫʤʽʰʝʡ. 

ʅʘ ʨʝʰʝʪʘʭ ʽʟ ʪʨʠʢʫʪʥʠʤʠ ʦʪʚʦʨʘʤʠ (ʨʠʩ. 3.9, ʘ) ʟʝʨʥʦʚʽ ʩʫʤʽʰʽ ʧʦʜʽʣʷʶʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʢʦʤʧʦʥʝʥʪʽʚ. ʅʘ ʪʘʢʠʭ ʨʝʰʝʪʘʭ ʟ ʧʰʝʥʠʮʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʛʨʝʯʢʫ, ʷʢʘ ʤʘʻ ʪʨʠʢʫʪʥʫ ʬʦʨʤʫ, ʟ ʪʠʤʦʬʽʾʚʢʠ ï ʱʘʚʝʣʴ ʜʨʽʙʥʠʡ ʪʘ ʽʥ. 

ʅʘ ʛʚʠʥʪʦʚʠʭ ʩʝʧʘʨʘʪʦʨʘʭïʟʤʽʡʢʘʭ (ʨʠʩ. 3.9, ʙ) ʯʘʩʪʦʯʢʠ ʪʘʢʦʞ ʧʦʜʽʣʷʶʪʴ 

ʟʘ ʬʦʨʤʦʶ. ʂʨʫʛʣʽʰʽ ʟʝʨʥʘ ʽ ʯʘʩʪʦʯʢʠ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ 

ʛʚʠʥʪʦʚʫ ʧʦʚʝʨʭʥʶ ʩʝʧʘʨʘʪʦʨʘ, ʨʫʭʘʶʪʴʩʷ ʧʦ ʥʽʡ ʧʦïʨʽʟʥʦʤʫ. 
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ʘ - ʨʝʰʝʪʘ ʟ ʪʨʠʢʫʪʥʠʤʠ ʦʪʚʦʨʘʤʠ; ʙ - ʛʚʠʥʪʦʚʽ ʩʝʧʘʨʘʪʦʨʠ; ʚ - ʧʦʟʜʦʚʞʥʽ 

ʛʽʨʢʠ; ʛ - ʪʨʽʻʨ ʽʟ ʚʦʨʩʠʩʪʦʶ ʧʦʚʝʨʭʥʝʶ; ʜ - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʩʝʧʘʨʘʪʦʨ. 

ʈʠʩ. 3.9  ʉʭʝʤʠ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʟʘ ʬʦʨʤʦʶ ʪʘ ʩʪʘʥʦʤ 

ʧʦʚʝʨʭʥʽ.  

 

ʂʨʫʛʣʽ ʯʘʩʪʦʯʢʠ, ʧʝʨʝʢʦʯʫʶʯʠʩʴ, ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ, ʘ ʦʪʞʝ, 

ʚʠʱʫ ʚʽʜʮʝʥʪʨʦʚʫ ʩʠʣʫ. ɺʦʥʠ ʚʠʢʠʜʘʪʠʤʫʪʴʩʷ ʯʝʨʝʟ ʙʦʨʪ ʧʦʚʝʨʭʥʽ ʚ ʣʦʪʽʢ ɯ. 

ɹʽʣʴʰ ʧʣʦʩʢʽ ʯʘʩʪʦʯʢʠ ʤʝʥʰʝ ʚʽʜʭʦʜʠʪʠʤʫʪʴ ʚʽʜ ʦʩʽ ʧʣʦʱʠʥʠ ʽ ʟʽʡʜʫʪʴ ʫ ʣʦʪʽʢ 

ɯɯ. ɿʤʽʡʢʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʽʣʫ ʚʠʢʦïʚʽʚʩʷʥʦʾ ʩʫʤʽʰʽ ʥʘ ʦʚʝʩ ʽ ʚʠʢʫ 

ʪʘ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʛʦʨʦʭʫ ʚʽʜ ʚʽʚʩʘ. 

ʅʘ ʛʽʨʢʘʭ ʟ ʧʦʟʜʦʚʞʥʽʤ ʨʫʭʦʤ ʧʦʣʦʪʥʘ ʯʘʩʪʦʯʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʰʦʨʩʪʢʦʩʪʽ ʾʭ ʧʦʚʝʨʭʥʽ. ɻʣʘʜʝʥʴʢʽ ʯʘʩʪʦʯʢʠ ʢʨʫʛʣʽʰʦʾ ʬʦʨʤʠ (ʨʠʩ. 

3.9, ʚ) ʩʢʦʯʫʶʪʴʩʷ ʚʥʠʟ (ʣʦʪʽʢ ɯ), ʘ ʙʽʣʴʰ ʧʣʦʩʢʽ ʰʦʨʩʪʢʽ ʧʽʜʥʽʤʘʶʪʴʩʷ ʧʦʣʦʪʥʦʤ 

ʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʣʦʪʽʢ ɯɯ. ʅʘ ʛʽʨʢʘʭ ʤʦʞʥʘ ʷʢʽʩʥʦ ʦʯʠʱʘʪʠ ʥʘʩʽʥʥʷ ʙʫʨʷʢʽʚ. 

ɺ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʝʧʘʨʘʪʦʨʘʭ (ʨʠʩ. 3.9, ʜ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʰʦʨʩʪʢʦʛʦ ʥʘʩʽʥʥʷ ʜʝʷʢʠʭ ʢʫʣʴʪʫʨ ʦʙʚʦʣʽʢʘʪʠʩʷ ʤʝʪʘʣʝʚʠʤ ʧʦʨʦʰʢʦʤ. ʋ ʪʘʢʠʭ 

ʧʨʠʩʪʨʦʷʭ ʩʫʤʽʰ ʟʝʨʥʘ ʟ ʤʝʪʘʣʝʚʠʤ ʧʦʨʦʰʢʦʤ ʧʦʜʘʶʪʴ ʥʘ ʮʠʣʽʥʜʨ 1. ʏʘʩʪʠʥʘ 

ʮʴʦʛʦ ʮʠʣʽʥʜʨʘ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʷʢʝ ʟʙʫʜʞʫʻ ʢʦʪʫʰʢʘ 2. 

ʐʦʨʩʪʢʝ ʥʘʩʽʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʧʦʚʝʣʠʢʘ, ʛʽʨʯʘʢ ʨʦʞʝʚʠʡ, ʧʦʜʦʨʦʞʥʠʢ, ʘ 

ʪʘʢʦʞ ʧʦʰʢʦʜʞʝʥʝ ʥʘʩʽʥʥʷ, ʜʦ ʷʢʠʭ ʧʨʠʣʠʧʥʫʚ ʧʦʨʦʰʦʢ, ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʙʽʣʴ-

ʰʽʡ ʜʫʟʽ ʮʠʣʽʥʜʨʘ, ʥʽʞ ʛʣʘʜʝʥʴʢʽ, ʪʦʤʫ ʚʦʥʠ ʥʘʜʭʦʜʷʪʴ ʜʦ ʣʦʪʦʢʘ 3, ʘ ʛʣʘʜʝʥʴʢʽ 

(ʥʘʩʽʥʥʷ ʪʨʘʚ, ʣʴʦʥ) ï ʜʦ ʣʦʪʦʢʘ 4. 

ʅʘ ʪʨʽʻʨʘʭ ʟ ʚʦʨʩʠʩʪʦʶ ʧʦʚʝʨʭʥʝʶ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʥʘʩʽʥʥʷ ʚʽʚʩʶʛʘ ʽʟ 

ʚʽʚʩʘ ʽ ʧʰʝʥʠʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʦʨʩʪʢʽʩʪʴ ʾʭ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 3.9, ʛ). 
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ʇʥʝʚʤʘʪʠʯʥʦ ʩʦʨʪʫʚʘʣʴʥʠʡ ʩʪʽʣ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʽʣʫ ʥʘʩʽʥʥʷ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘ ʧʠʪʦʤʦʶ ʚʘʛʦʶ. ʊʘʢʠʡ ʚʽʜʙʽʨ ʜʘʻ ʟʤʦʛʫ ʚʽʜʦʢʨʝʤʠʪʠ 

ʥʘʩʽʥʥʷ ʟ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʟʨʽʣʽʩʪʶ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʨʦʞʘʡʥʦʩʪʽ. 

 

ʌʽʟʠʢʦïʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ 

ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʥʘʩʽʥʥʷ 

ʈʦʟʤʽʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʚʘʞʘʶʪʴ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʟʤʽʥʥʽʩʪʴ ʙʫʜʴï̫ ʢʦʛʦ ʨʦʟʤʽʨʫ ʢʦʤʧʦʥʝʥʪʘ, ʟʘ ʷʢʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜʽʣ. ɿʤʽʥʥʽʩʪʴ 

ʨʦʟʤʽʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʚʘʨʽʘʮʽʡʥʠʤʠ ʨʷʜʘʤʠ, ʘʙʦ ʚʘʨʽʘʮʽʡʥʠʤʠ ʢʨʠʚʠʤʠ. 

ɺʘʨʽʘʮʽʡʥʠʡ ʨʷʜ ʩʢʣʘʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣ. 3.1, ʜʦ ʷʢʦʾ ʟʘʥʦʩʷʪʴ ʢʣʘʩʠ ʽ 

ʯʘʩʪʦʪʫ. ʂʣʘʩʠ ʻ ʧʨʦʤʽʞʢʘʤʠ, ʥʘ ʷʢʽ ʧʦʜʽʣʷʶʪʴ ʫʚʝʩʴ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʨʦʟʤʽʨʫ 

 

ʊʘʙʣʠʮʷ 3.1 ï ɺʘʨʽʘʮʽʡʥʠʡ ʨʷʜ 

 

ʂʦʞʝʥ ʢʣʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʨʘʡʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʦʟʤʽʨʫ (ʤʝʞʘ ʢʣʘʩʫ) ʽ 

ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʤʝʞʽ. ʏʘʩʪʦʪʘ ï ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʞʥʦʤʫ ʢʣʘʩʽ. ʾʾ 

ʦʮʽʥʶʶʪʴ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʟʘ ʤʘʩʦʶ ʘʙʦ ʯʠʩʣʦʤ, ʘ ʪʘʢʦʞ ʚʽʜʩʦʪʢʘʤʠ. 

ɺʘʨʽʘʮʽʡʥʽ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʚʠʙʨʘʥʦʛʦ ʨʦʟʤʽʨʫ (ʥʘʧʨʠʢʣʘʜ, ʜʦʚʞʠʥʠ l) 

ʤʘʶʪʴ ʚʠʛʣʷʜ ʛʨʘʬʽʢʘ (ʨʠʩ. 3.10), ʧʦ ʦʩʽ ʘʙʩʮʠʩ ʷʢʦʛʦ ʚʽʜʢʣʘʜʝʥʦ ʣʽʥʽʡʥʽ 

ʨʦʟʤʽʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʶ ʤʝʞʽ ʢʣʘʩʫ, ʘ ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ - 

ʯʘʩʪʦʪʫ (m ʘʙʦ ʧ, %) ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʢʣʘʩʫ. 

ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʚʘʨʽʘʮʽʡʥʠʡ ʨʷʜ ʘʙʦ ʢʨʠʚʫ, ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ 300ï500 

ʟʘʤʽʨʽʚ ʚʠʙʨʘʥʦʛʦ ʨʦʟʤʽʨʫ (l) ʽ ʨʦʟʧʦʜʽʣʠʪʠ ʦʪʨʠʤʘʥʽ ʟʘʤʽʨʠ ʟʘ ʢʣʘʩʘʤʠ. 

ɼʣʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʢʣʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ ‗ ʙʝʨʫʪʴ 0,2; 0,3 ʽ 0,4 ʤʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʚʞʠʥʠ l ʥʘʩʽʥʥʷ. ɺʠʟʥʘʯʠʚʰʠ ʤʘʢʩʠʤʘʣʴʥʠʡ lmax ʨʦʟʤʽʨ ʽ 

ʧʦʜʽʣʠʚʰʠ ʨʽʟʥʠʮʶ lmax - lmin ʥʘ ʢʣʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ ‗, ʟʥʘʭʦʜʷʪʴ ʟʘʛʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 5. 

ɺʘʨʽʘʮʽʡʥʽ ʨʷʜʠ ʽ ʢʨʠʚʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟʘ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʶ 

ʚʝʣʠʯʠʥʦʶ - ʄʩʨ ʘʙʦ ʟʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ „. 
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ʘ - ʤʦʞʣʠʚʠʡ ʧʦʚʥʠʡ ʧʦʜʽʣ; ʙ - ʤʦʞʣʠʚʠʡ ʯʘʩʪʢʦʚʠʡ ʧʦʜʽʣ; ʚ - ʧʦʜʽʣ 

ʥʝʤʦʞʣʠʚʠʡ; 1 - ʧʝʨʰʠʡ ʢʦʤʧʦʥʝʥʪ; 2 - ʜʨʫʛʠʡ ʢʦʤʧʦʥʝʥʪ. 

ʈʠʩ. 3.10 ï ɺʘʨʽʘʮʽʡʥʽ ʢʨʠʚʽ. 

 

ɿʤʽʥʘ ʨʦʟʤʽʨʽʚ ʙʽʣʴʰʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʟʘʢʦʥʫ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 
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ɿ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʦʤʦ, ʱʦ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʦʟʤʽʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʤʝʞʘʭ .ʄʩʨ Ñ 3ʩʪ ʚʭʦʜʠʪʴ 99,7 % ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, 

ʪʦʙʪʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʨʦʟʤʽʨʠ ʤʘʪʝʨʽʘʣʫ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʄʩʨ - 

3„ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʄʩʨ + 3„. 

ɿʘ ʚʘʨʽʘʮʽʡʥʠʤʠ ʨʷʜʘʤʠ ʘʙʦ ʢʨʠʚʠʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ 

ʨʦʟʤʽʨʽʚ, ʫʩʪʘʥʦʚʣʶʶʪʴ, ʟʘ ʷʢʦʶ ʦʟʥʘʢʦʶ ʤʦʞʥʘ ʧʦʜʽʣʷʪʠ ʩʫʤʽʰ, ʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʯʠʱʝʥʥʷ. 

ʄʦʞʣʠʚʽʩʪʴ ʧʦʜʽʣʫ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷʤ ʚʘʨʽʘʮʽʡʥʠʭ ʢʨʠʚʠʭ 

ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʜʦʤʽʰʦʢ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽ ʪʘʢʽ ʚʠʧʘʜʢʠ. 

ʇʦʚʥʠʡ ʧʦʜʽʣ ʩʫʤʽʰʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʢʨʠʚʽ 1 ̔  2 ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʜʥʘ ʦʜʥʫ (ʨʠʩ. 3.10, ʘ), ʘ ʯʘʩʪʢʦʚʠʡ ï ʢʦʣʠ ʢʨʠʚʽ 

ʧʝʨʝʭʨʝʱʫʶʪʴʩʷ (ʨʠʩ. 3.10, ʙ). ʇʦʜʽʣ ʥʝʤʦʞʣʠʚʠʡ, ʷʢʱʦ ʢʨʠʚʽ (ʨʠʩ. 3.10, ʚ) 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʜʥʘ ʦʜʥʫ. 

 

ɸʝʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ 

ɼʦ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʥʘʣʝʞʘʪʴ 
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ʢʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ vʢʨ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʦʚʽʪʨʷ K ʽ ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ ʂʧ. 

ʂʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʠʡ ʨʫʭ ʯʘʩʪʠʥʢʠ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ (ʨʠʩ. 3.11). 

 

ʈʠʩ. 3.11 ï ʉʭʝʤʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ  ʯʘʩʪʠʥʢʠ. 

 

ʅʘ ʯʘʩʪʦʯʢʫ ʚʧʣʠʚʘʪʠʤʝ ʩʠʣʘ ʪʷʞʽʥʥʷ G ʽ ʩʠʣʘ R ʜʽʾ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. 

ʉʠʣʫ R ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ʅʴʶʪʦʥʘ 
 

2

ʧ ʧ
R K F(v ʠ) .r= -                                               (3.1) 

 

ʜʝ ʨʧ - ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ; F - ʧʣʦʱʠʥʘ ʧʨʦʝʢʮʽʾ ʪʽʣʘ ʥʘ ʧʣʦʱʠʥʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʥʘʧʨʷʤʢʫ ʜʽʾ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ (ʤʽʜʝʣʽʚ ʧʝʨʝʨʽʟ ʪʽʣʘ);                

vʧ - ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ; ʠ - ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʽʣʘ. 

ʇʽʜ ʜʽʻʶ ʩʠʣʠ R ̔  ʩʠʣʠ ʪʷʞʽʥʥʷ G = mg ʯʘʩʪʦʯʢʘ ʨʫʭʘʪʠʤʝʪʴʩʷ ʚʥʠʟ (ʢʦʣʠ 

G > R) ʘʙʦ ʚʛʦʨʫ (ʢʦʣʠ G < R). ɼʣʷ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʯʘʩʪʦʯʢʘ 

ʧʝʨʝʙʫʚʘʪʠʤʝ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ, ʠ = 0 ʽ R = G. ɺʠʭʦʜʷʯʠ ʟ ʮʽʻʾ ʫʤʦʚʠ, 

ʚʠʟʥʘʯʘʻʤʦ ʢʨʠʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ 

ʧ

ʢʨ

G
v .

K Fr
=

     (3.2) 
 

ʂʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʂ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʪʽʣʘ, ʡʦʛʦ ʧʦʚʝʨʭʥʽ, ʩʪʘʥʫ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʯʘʩʪʦʯʢʘ, ʘ ʪʘʢʦʞ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʧʦʚʽʪʨʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ 

ʧʦʚʽʪʨʷ ʂ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ ʂʧ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʪʘʢʦʶ ʟʘʣʝʞʥʽʩʪʶ 
 

ʧ

ʧ

9ʂ F
ʂ .

G

r
=

     (3.3) 
 

ʈʦʟʚôʷʟʘʚʰʠ ʚʠʨʘʟʠ (3.2) ʽ (3.3), ʦʪʨʠʤʘʻʤʦ 
 

ʧ 2

ʢʨ

9,8
ʂ .

v
=

      (3.4)
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ʂʦʝʬʽʮʽʻʥʪʠ ʂ ʽ ʂʧ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʢʣʘʜʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʷʢ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʪʽʣʘ, ʪʘʢ ʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ. ʊʦʤʫ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʝʧʨʷʤʠʤ ʤʝʪʦʜʦʤ ʧʽʜʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʂ ̔ ʂʧ ʟʘ ʢʨʠʪʠʯʥʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ɿʘ ʢʨʠʪʠʯʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʨʘʟʽʚ (3.2) ʽ (3.4) 

ʚʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʂ ʽ ʂʧ. 

ʂʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʢʢʨ ʥʘʩʽʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʪʴ 8...15 ʤ/ʩ; 

ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʂ = 0,04...0,30; ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ ʂʧ = 0,07é0,15. 

ʆʩʢʽʣʴʢʠ ʢʨʠʪʠʯʥʽ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ, ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʾʭ ʚʠʟʥʘʯʘʶʪʴ ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

 

ɯʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ 

ʑʽʣʴʥʽʩʪʴ. ʏʘʩʪʦʯʢʠ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʤʘʶʪʴ ʨʽʟʥʫ ʱʽʣʴʥʽʩʪʴ. ɿʦʢʨʝʤʘ, 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʨʷʢʽʚ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʽʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. ʗʢʱʦ ʟʝʨʥʦʚʽʡ ʩʫʤʽʰʽ ʥʘʜʘʪʠ ʩʪʘʥʫ ʥʝʚʝʣʠʢʠʭ, ʘʣʝ ʯʘʩʪʠʭ 

ʢʦʣʠʚʘʥʴ, ʪʦ ʚʦʥʘ ʥʘʙʫʜʝ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʦʜʽʙʥʦʾ ʜʦ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʜʠʥʠ. ʇʨʠ 

ʢʦʣʠʚʘʥʥʷʭ ʯʘʩʪʦʯʢʠ ʟ ʤʝʥʰʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʰʘʨʫ, ʘ ʟ 

ʙʽʣʴʰʦʶ - ʦʧʫʩʢʘʶʪʴʩʷ. 

ʑʽʣʴʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ ʚʠʟʥʘʯʘʶʪʴ ʫ ʨʦʟʯʠʥʘʭ ʘʙʦ ʩʫʩʧʝʥʟʽʷʭ. ɼʣʷ 

ʫʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʷʢ ʘʟʦʪʥʦʢʠʩʣʠʡ 

ʥʘʪʨʽʡ (rʤ = 1,2Ö6
3
 ʢʛ/ʤ

3
), ʘʟʦʪʥʦʢʠʩʣʠʡ ʘʤʦʥʽʡ ʽ ʘʟʦʪʥʦʢʠʩʣʠʡ ʥʘʪʨʽʡ (rʤ = 1,15 Ö 

6
3
 ʢʛ/ʤ

3
), ʩʽʨʯʘʥʠʡ ʘʤʦʥʽʡ (rʤ = 1,3Ö6

3
 ʢʛ/ʤ

3
). 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʧʽʨ ʪʝʨʪʷ, ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʶʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʯʘʩʪʦʯʦʢ, ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʪʘ 

ʚʦʣʦʛʦʩʪʽ. 

ʋ ʪʘʙʣ. 3.2 ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ ʟʝʨʥʘ ʧʦ 

ʤʝʪʘʣʝʚʽʡ ʧʦʚʝʨʭʥʽ. 

 

ʊʘʙʣʠʮʷ 3.2 ï ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦ ʤʝʪʘʣʫ 

ʂʫʣʴʪʫʨʘ 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʦ 

ʤʝʪʘʣʫ ʂʫʣʴʪʫʨʘ 
ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʦ ʤʝʪʘʣʫ 

ʂʦʯʝʥʥʷʤ ʂʦʚʟʘʥʥʷʤ ʂʦʯʝʥʥʷʤ ʂʦʚʟʘʥʥʷʤ 

ɻʦʨʦʭ 

ɺʠʢʘ 

0,035 

0,050 

0,0249 

0,466 

ʆʚʝʩ 

ɺʽʚʩʶʛ 

0,267 

0,166 

0,700 

0,840 
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ʐʦʨʩʪʢʽʩʪʴ ʥʘʩʽʥʥʷ ʪʘ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʦʙʢʫʪʫʚʘʪʠʩʷ ʧʦʨʦʰʢʦʤ ʦʮʽʥʶʻʪʴʩʷ 

ʡʦʛʦ ʧʨʦʥʠʢʥʽʩʪʶ. ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʦʰʢʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʩʢʣʘʜʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʪʦʥʢʽʩʪʶ ʧʦʤʝʣʫ. 

ʇʨʦʥʠʢʥʽʩʪʴ ʧʦʨʦʰʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʨʦʥʠʢʥʦʩʪʽ ʂʧʨ: 
 

ʂʧʨ = mʧ /mʟ ,     (3.5) 
 

ʜʝ mʧ - ʤʘʩʘ ʧʦʨʦʰʢʫ, ʷʢʘ ʧʨʠʣʠʧʣʘ ʜʦ ʥʘʩʽʥʥʷ; mʟ - ʤʘʩʘ ʟʝʨʥʘ. 
 

ʈʦʙʦʪʘ ʧʣʦʩʢʠʭ ʨʝʰʽʪ 

ʈʦʙʦʯʠʡ ʧʨʦʮʝʩ ʧʣʦʩʢʦʛʦ ʨʝʰʝʪʘ ʧʝʨʝʜʙʘʯʘʻ: ʧʝʨʝʤʽʱʝʥʥʷ ʟʝʨʥʦʚʦʾ 

ʩʫʤʽʰʽ, ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦ ʧʦʚʝʨʭʥʽ ʨʝʰʝʪʘ; ʟʘʧʘʜʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʦʪʚʦʨʠ 

ʨʝʰʝʪʘ ʽ ʧʨʦʭʽʜ ʢʨʽʟʴ ʥʠʭ ʪʠʭ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʤʝʥʰʽ ʚʽʜ ʨʦʙʦʯʠʭ ʨʦʟʤʽʨʽʚ ʦʪʚʦʨʽʚ. 

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʝʨʥʦʚʘ ʩʫʤʽʰ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʘʙʦ ʬʨʘʢʮʽʾ: ʩʭʽʜ ʽ 

ʧʨʦʭʽʜ. 

ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʧʦ ʨʝʰʝʪʫ ʢʽʣʴʢʽʩʪʴ ʟʝʨʥʘ ʥʘ 

ʦʜʠʥʠʮʶ ʡʦʛʦ ʜʦʚʞʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ. ʉʪʫʧʽʥʴ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʟʤʽʨʽʚ ʟʝʨʥʘ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʚʽʜʦʢʨʝʤʣʶʚʘʥʦʾ ʬʨʘʢʮʽʾ. ʅʘ ʨʝʰʝʪʘʭ, ʷʢʽ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʢʨʫʧʥʽ ʜʦʤʽʰʢʠ (ʢʦʣʦʩʦʚʽ), ʧʨʠ ʩʭʦʜʽ ʟʘʣʠʰʘʻʪʴʩʷ 3.5 % ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ, ʥʘ ʩʦʨʪʫʚʘʣʴʥʠʭ - 30.70 %, ʘ ʥʘ ʧʽʜʩʽʚʥʠʭ - 95.97 %. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʠʚʘʥʴ ʨʝʰʝʪʘ ʚ ʟʝʨʥʦʚʽʡ ʩʫʤʽʰʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʯʘʩʪʦʯʦʢ - ʥʘʡʢʨʫʧʥʽʰʽ ʚʠʧʣʠʚʘʶʪʴ ʥʘʛʦʨʫ, ʘ ʜʨʽʙʥʽʰʽ 

ʦʧʫʩʢʘʶʪʴʩʷ ʽ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ ʧʣʦʱʠʥʦʶ ʨʝʰʝʪʘ. 
 

ʋʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʝʰʝʪʽ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ 

ʂʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʜʝʥʦʾ ʣʘʥʢʠ (ʨʠʩ. 3.12) ʢʨʠʚʦʰʠʧʥʦï

ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘ ʥʝʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ ʜʦ ʜʦʚʞʠʥʠ 

ʰʘʪʫʥʘ r /l ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

ʧʝʨʝʤʽʱʝʥʥʷ x = r(1 ï cos ɤt); 

ʰʚʠʜʢʽʩʪʴ v =rwsin tw ; vmax = rw
2
; 

ʧʨʠʩʢʦʨʝʥʥʷ j = rw
2
 cos rw; j max = r  w

2
, 

ʜʝ w ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʨʠʚʦʰʠʧʘ. 
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ʘ ï ʨʫʭ ʯʘʩʪʦʯʢʠ ʚʥʠʟ ʧʦ ʧʣʦʱʠʥʽ; ʙ ï ʨʫʭ ʯʘʩʪʦʯʢʠ ʚʛʦʨʫ ʧʦ ʧʣʦʱʠʥʽ. 

ʈʠʩ. 3.12 ï ɼʽʷ ʩʠʣ ʥʘ ʯʘʩʪʦʯʢʫ, ʷʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʣʦʩʢʽʡ ʧʣʦʱʠʥʽ, ʱʦ 

ʢʦʣʠʚʘʻʪʴʩʷ. 

  

ɹʝʨʫʯʠ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʣʦʩʢʦʛʦ ʨʝʰʝʪʘ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʧʦʟʜʦʚʞʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʨʦʟʛʣʷʥʝʤʦ ʫʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʝʰʝʪʽ. 

ʑʦʙ ʨʦʟʚôʷʟʘʪʠ ʮʝ ʟʘʚʜʘʥʥʷ, ʚʚʘʞʘʪʠʤʝʤʦ, ʱʦ 

ï ʟʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʨʫʭʘʻʪʴʩʷ, ʷʢ ʽ ʧʣʦʩʢʘ ʯʘʩʪʠʥʘ; 

ï ʦʧʽʨ ʧʦʚʽʪʨʷ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʫʭ ʤʘʪʝʨʽʘʣʫ; 

ï ʢʦʝʬʽʮʽʻʥʪ f ʦʧʦʨʫ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʚʱʠʥʠ 

ʡʦʛʦ ʰʘʨʫ ʽ ʢʽʥʝʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ.   

ʅʘ ʯʘʩʪʦʯʢʫ ʤʘʩʦʶ m, ʨʦʟʤʽʱʝʥʫ ʥʘ ʧʣʦʩʢʽʡ ʧʣʦʱʠʥʽ ɸɺ (ʨʠʩ. 3.12), 

ʜʽʶʪʴ ʩʠʣʘ ʪʷʞʽʥʥʷ G = mg, ʩʠʣʘ ʽʥʝʨʮʽʾ Pj = m r‫2
cos ‫ὸ, ʨʝʘʢʮʽʷ N ʽ ʩʠʣʘ ʪʝʨʪʷ 

F. ʋ ʧʦʣʦʞʝʥʥʽ ʢʨʠʚʦʰʠʧʘ ʚ ɯɯɯ ʽ IV ʯʝʪʚʝʨʪʷʭ ʯʘʩʪʦʯʢʘ ʤʦʞʝ ʟʤʽʱʫʚʘʪʠʩʷ ʚʥʠʟ 

ʧʦ ʧʣʦʱʠʥʽ, ʘ ʚ ɯ ʽ ɯɯ ï ʚʛʦʨʫ. ʋʥʠʟ ʧʦ ʧʣʦʱʠʥʽ ʨʝʰʝʪʘ ʯʘʩʪʦʯʢʘ 

ʧʝʨʝʤʽʱʫʚʘʪʠʤʝʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʩʫʤʘ ʧʨʦʝʢʮʽʡ ʫʩʽʭ ʩʠʣ ʫ ʧʣʦʱʠʥʽ ʨʝʰʝʪʘ, ʱʦ 

ʜʽʶʪʴ ʥʘ ʯʘʩʪʦʯʢʫ ʟʣʽʚʘ ʥʘʧʨʘʚʦ, ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʩʠʣʫ ʪʝʨʪʷ. ʆʪʞʝ, ʫʤʦʚʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʥʠʟ ʧʦ ʧʣʦʱʠʥʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ 
 

G sin a + Pj cos ɕ > F = fN = f(G cos ŬïPj sin ɕ),   (3.6) 
 

ʜʝ Ŭ - ʢʫʪ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ; ɕ- ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʦʶ ʽ ʥʘʧʨʷʤʢʦʤ ʢʦʣʠʚʘʥʴ; 

• - ʢʫʪ ʪʝʨʪʷ ʯʘʩʪʦʯʢʠ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʣʦʱʠʥʽ. ʗʢʱʦ ʟʨʦʙʠʪʠ ʧʝʚʥʽ 
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ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ çʤʝʨʪʚʠʭè ʧʦʣʦʞʝʥʴ ʧʣʦʱʠʥʠ, ʢʦʣʠ cos ‫ὸ = 1, ʪʦ ʦʪʨʠʤʘʻʤʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʣʦʱʠʥʠ ʨʝʰʝʪʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʦʯʢʠ 

ʚʥʠʟ: 

2

ʚʥ

sin( )
J r g .

cos( )

f a
w

z f

-
=

-     (3.7) 

 

ʋʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʛʦʨʫ ʧʦ ʧʣʦʱʠʥʽ ʨʝʰʝʪʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

2

ʚʛ

sin( )
J r g .

cos( )

f a
w

z f

+
=

-     (3.8)
 

ʋʨʘʭʫʚʘʚʰʠ ʚʽʜʥʦʰʝʥʥʷ 
2
r

k ,
g

w
=  ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʢʽʥʝʤʘʪʠʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘʢʽ ʚʠʧʘʜʢʠ ʨʫʭʫ ʯʘʩʪʦʯʢʠ: 

ï ʩʧʣ̔ʴʥʠʡ ʨʫʭ ʽʟ ʧʣʦʱʠʥʦʶ ʧʨʠ 

c

sin( )
k ;

cos( )

f a

z f

-

-
 

 

ï ʢʦʚʟʘʥʥʷ ʯʘʩʪʦʯʢʠ ʚʥʠʟ ʧʦ ʨʝʰʝʪʫ 

ʚʥ

sin( )
k ;

cos( )

f a

z f

-

-
 

 

ï ʢʦʚʟʘʥʥʷ ʯʘʩʪʦʯʢʠ ʥʝ ʪʽʣʴʢʠ ʚʥʠʟ, ʘ ʡ ʫʛʦʨʫ ʧʨʠ 

ʚʛ

sin( )
k ;

cos( )

f a

z f

-

-
 

 

ï ʚʽʜʨʠʚʘʥʥʷ ʯʘʩʪʦʯʢʠ ʚʽʜ ʧʣʦʱʠʥʠ ʨʝʰʝʪʘ ʧʨʠ 

ʚʽʜ

cos
k .

sin

a

z
 

 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʟʜʽʡʩʥʶʚʘʚ ʨʫʭ ʧʦ ʨʝʰʝʪʫ ʙʝʟ 

ʚʽʜʨʠʚʘʥʥʷ ʚʽʜ ʧʣʦʱʠʥʠ ʟ ʢʦʚʟʘʥʥʷʤ ʫʛʦʨʫ ʽ ʚʥʠʟ, ʧʦʢʘʟʥʠʢ ʨʦʙʦʯʦʛʦ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ kp ʤʘʻ ʙʫʪʠ ʫ ʪʘʢʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ: 
 

      kʚʽʜ > kʨ > kʚʛ > kʚʥ. 
 

ʂʫʪ ʪʝʨʪʷ ʥʘʩʽʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦ ʩʪʘʣʽ j = 18...30Á. ʂʫʪ ʥʘʭʠʣʫ 

ʨʝʰʽʪ ʤʘʻ ʙʫʪʠ ʤʝʥʰʠʡ ʟʘ ʮʝ ʟʥʘʯʝʥʥʷ, ʱʦʙ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʢʦʚʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʧʦ ʨʝʰʝʪʫ, ʢʦʣʠ ʚʦʥʦ ʥʝʨʫʭʦʤʝ. 
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ʋʤʦʚʠ ʧʨʦʭʦʜʞʝʥʥʷ ʟʝʨʥʘ ʢʨʽʟʴ ʦʪʚʦʨʠ ʨʝʰʝʪʘ 

ʇʝʨʰʘ (ʦʩʥʦʚʥʘ) ʫʤʦʚʘ ʧʨʦʭʦʜʞʝʥʥʷ ʟʝʨʥʘ ʢʨʽʟʴ ʦʪʚʦʨʠ ï ʚʠʙʽʨ ʪʘʢʦʛʦ 

ʨʝʰʝʪʘ, ʷʢʝ ʤʘʻ ʨʦʙʦʯʠʡ ʨʦʟʤʽʨ ʦʪʚʦʨʽʚ (ʜʽʘʤʝʪʨ ʘʙʦ ʰʠʨʠʥʫ) ʙʽʣʴʰʠʡ, ʥʽʞ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʤʽʨ ʟʝʨʥʘ. ɼʨʫʛʘ ʫʤʦʚʘ ʧʦʚôʷʟʘʥʘ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʝʨʥʘ ʧʦ ʨʝʰʝʪʫ. ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʨʝʰʝʪʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʫ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʦʯʦʢ ʧʦ ʥʴʦʤʫ, ʷʢʘ ʙ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʝʚʥʦʾ ʤʝʞʽ. 

ʐʚʠʜʢʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʯʘʩʪʦʯʦʢ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʘʜʘʥʥʷ 

ʾʭ ʫ ʦʪʚʦʨʠ ʨʝʰʝʪʘ. ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʯʘʩʪʦʯʢʠ ʫ ʚʠʛʣʷʜʽ ʰʘʨʫ 

ʜʽʘʤʝʪʨʦʤ 2r ʢʨʽʟʴ ʧʨʦʜʦʚʛʫʚʘʪʠʡ ʦʪʚʽʨ, ʜʦʚʞʠʥʦʶ l ʨʝʰʝʪʘ, ʷʢʝ ʥʘʭʠʣʝʥʝ ʧʽʜ 

ʢʫʪʦʤ ʘ ʜʦ ʛʦʨʠʟʦʥʪʫ ʽ ʟʜʽʡʩʥʶʻ ʧʦʟʜʦʚʞʥʽ ʢʦʣʠʚʘʥʥʷ (ʨʠʩ. 3.13). 

 

ʈʠʩ. 3.13 ï ʉʭʝʤʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʦʭʦʜʞʝʥʥʷ ʟʝʨʥʘ ʢʨʽʟʴ ʦʪʚʦʨʠ. 

 

ʅʝʭʘʡ ʯʘʩʪʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʷʢ ʪʽʣʦ, ʢʠʥʫʪʝ ʟ ʧʦʯʘʪʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ V. ɿʘ 

ʤʘʣʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ ʦʪʚʦʨʫ ʨʝʰʝʪʘ ʯʘʩʪʦʯʢʘ ʚʩʪʠʛʥʝ 

ʧʨʦʡʪʠ ʢʨʽʟʴ ʥʴʦʛʦ. ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʙʽʣʴʰʘ, ʘ ʜʦʚʞʠʥʘ ʦʪʚʦʨʫ ʤʘʣʘ, ʪʦ 

ʯʘʩʪʦʯʢʘ ʚ ʧʦʣʴʦʪʽ ʤʦʞʝ ʨʫʭʘʪʠʩʷ ʪʘʢ, ʱʦ ʥʝ ʧʦʪʨʘʧʠʪʴ ʫ ʦʪʚʽʨ ʽ ʙʫʜʝ ʚʽʜʢʠʥʫʪʘ 

ʚʥʘʩʣʽʜʦʢ ʫʜʘʨʫ ʥʠʞʥʴʦʶ ʯʘʩʪʠʥʦʶ ʚ ʧʨʦʪʠʣʝʞʥʠʡ ʢʨʘʡ ʦʪʚʦʨʫ. 

ʋ ʢʨʘʡʥʴʦʤʫ ʨʘʟʽ, ʯʘʩʪʦʯʢʘ ʱʝ ʟʤʦʞʝ ʧʨʦʡʪʠ ʢʨʽʟʴ ʦʪʚʽʨ, ʷʢʱʦ ʚʦʥʘ 

ʚʜʘʨʠʪʴʩʷ ʚ ʢʨʘʡ ʦʪʚʦʨʫ ʪʦʯʢʦʶ, ʷʢʘ ʣʝʞʘʪʠʤʝ ʥʘ ʨʽʚʥʽ ʮʝʥʪʨʘ ʚʘʛʠ. 

ʇʨʠ ʮʴʦʤʫ, ʥʝʭʪʫʶʯʠ ʦʧʦʨʦʤ ʧʦʚʽʪʨʷ ʽ ʪʦʚʱʠʥʦʶ ʨʝʰʝʪʘ, ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʜʚʘ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʽ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʯʘʩʪʦʯʢʠ: 

s = l cos a - r = vt;     (3.9) 
 

h = l sin a + r =
▌◄

.      (3.10) 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʴ (3.9) ʽ (3.10), ʟʥʘʭʦʜʠʤʦ, ʱʦ 

ʧʨʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʘʭ ʟʝʨʥʘ, ʜʦʚʞʠʥʽ ʦʪʚʦʨʫ ʽ ʢʫʪʽ ʥʘʭʠʣʫ ʨʝʰʝʪʘ ʚʽʜʥʦʩʥʘ 

ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʦʯʦʢ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʭʦʜʞʝʥʥʷ ʾʭ ʢʨʽʟʴ ʦʪʚʦʨʠ, ʤʘʻ ʩʪʘʥʦʚʠʪʠ 



 
 

207 
 

                            
g

v ( l cos r ) .
2( l sin r )

a
a

¢ -
+

 

 

ʇʽʜ ʯʘʩ ʩʦʨʪʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʝʰʝʪʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʩʪʘʥʦʚʠʪʴ 0,35...0,45 ʤ/ʩ. 

ɺʠʙʠʨʘʶʯʠ ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʝʞʠʤ, ʯʘʩʪʦʪʫ ʢʦʣʠʚʘʥʴ ʨʝʰʝʪʘ ʤʦʞʥʘ 

ʟʙʽʣʴʰʫʚʘʪʠ ʜʦ ʪʘʢʠʭ ʟʥʘʯʝʥʴ, ʟʘ ʷʢʠʭ ʯʘʩʪʦʯʢʠ ʚʩʪʠʛʘʪʠʤʫʪʴ ʟʘʧʘʜʘʪʠ ʚ 

ʦʪʚʦʨʠ. 

 

ʇʦʚʥʦʪʘ ʨʦʟʜʽʣʝʥʥʷ ʟʝʨʥʘ ʽ ʨʝʞʠʤ ʨʦʙʦʪʠ ʨʝʰʽʪ 

ʇʦʚʥʦʪʫ ʨʦʟʜʽʣʝʥʥʷ ʟʝʨʥʘ ɽʧ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʧ

i

m
ɽ 100%.

m
= Ö  

ʜʝ ʪ - ʤʘʩʘ ʜʦʤʽʰʦʢ ʘʙʦ ʬʨʘʢʮʽʡ, ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʨʝʰʝʪʦʤ;  

ʪ̔ - ʤʘʩʘ ʜʦʤʽʰʦʢ ʽ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʬʨʘʢʮʽʡ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʚʠʭʽʜʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ. 

ɺʤʽʩʪ ʜʦʤʽʰʦʢ ʽ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʬʨʘʢʮʽʡ ʪ̔, ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʦʮʽʥʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ. ɺʽʜʙʠʨʘʶʪʴ 3-5 ʧʨʦʙ ʤʘʩʦʶ ʥʝ ʤʝʥʰ ʷʢ 1200 ʛ ʢʦʞʥʘ. 

ʇʨʦʙʠ ʦʙʨʦʙʣʷʶʪʴ ʥʘ ʢʣʘʩʠʬʽʢʘʪʦʨʽ ʫʧʨʦʜʦʚʞ 15 ʭʚ. ɺʠʟʥʘʯʘʶʪʴ ʤʘʩʫ ʟʝʨʥʘ, 

ʷʢʘ ʧʦʪʨʘʧʠʣʘ ʚ ʢʦʞʥʠʡ ʽʟ ʢʣʘʩʽʚ, ʽ ʤʘʩʫ ʪ̔ ʜʦʤʽʰʦʢ. 

ɼʣʷ ʨʝʰʽʪ ʟʝʨʥʦʦʯʠʩʥʠʭ ʤʘʰʠʥ ʧʦʢʘʟʥʠʢ ʧʦʚʥʦʪʠ ʨʦʟʜʽʣʝʥʥʷ ɽʧ =  0,8 - 

ʜʣʷ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʨʦʟʜʽʣʝʥʥʷ; ɽʧ =  0,65 - ʩʝʨʝʜʥʴʦʶ; 

ɽʧ =  0,5 - ʥʠʟʴʢʦʶ. 

ʅʘ ʨʦʙʦʪʫ ʨʝʰʝʪʘ ʚʧʣʠʚʘʻ ʡʦʛʦ ʜʦʚʞʠʥʘ. ɻʨʘʬʽʢ ʟʤʽʥʠ ʷʢʦʩʪʽ ʧʦʚʥʦʪʠ 

ʨʦʟʜʽʣʝʥʥʷ ɽʧ  ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ L ʨʝʰʝʪʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.14 

 

ʈʠʩ. 3.14 ï ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʧʦʚʥʦʪʠ ʨʦʟʜʽʣʝʥʥʷ ʟʘ ʜʦʚʞʠʥʦʶ ʨʝʰʝʪʘ. 

 

ʇʦʢʘʟʥʠʢ ʧʦʚʥʦʪʠ ʨʦʟʜʽʣʝʥʥʷ ɽʧ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʨʝʰʽʪ, 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʚʞʠʥʠ ʽ ʚʠʙʨʘʥʦʛʦ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 



 
 

208 
 

ʨʦʙʦʪʠ. 

 

ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʨʝʰʽʪ 

ʍʘʨʘʢʪʝʨ ʨʫʭʫ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʥʘ ʨʝʰʝʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ k, ʢʫʪʘ ʥʘʭʠʣʫ ʨʝʰʝʪʘ a, ʥʘʧʨʷʤʢʫ ʢʦʣʠʚʘʥʴ ‚, ʽ ʢʫʪʘ 

ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ. 

ɯʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ ʧʨʦʭʽʜ ʯʘʩʪʦʯʦʢ 

ʢʨʽʟʴ ʦʪʚʦʨʠ ʨʝʰʝʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʦʣʽʧʰʫʻ ʨʦʟʜʽʣʝʥʥʷ. ʅʘʭʠʣ ʨʝʰʝʪʘ ʚ ʙʽʢ 

ʩʭʦʜʫ ʟʤʝʥʰʫʻ ʚʽʜʥʦʩʥʠʡ ʰʣʷʭ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʧʦ ʥʴʦʤʫ, ʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʯʘʩʪʦʯʦʢ ʜʦ ʚʠʭʦʜʫ ʟʨʦʩʪʘʻ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʪʘʢʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʨʝʰʽʪ 

(ʪʘʙʣ. 3.3). 

 

ʊʘʙʣʠʮʷ 3.3 ï  ʋʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʨʝʰʽʪ 

ʂʫʣʴʪʫʨʘ 
ʂʽʥʝʤʘʪʠʯʥʠʡ 

ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʂʫʪ 

ʥʘʭʠʣʫ 

ʨʝʰʝʪʘ, 

ʛʨʘʜ. 

ʂʫʪ 

ʥʘʧʨʷʤʢʫ 

ʢʦʣʠʚʘʥʴ, 

ʛʨʘʜ. 

ʇʦʚʥʦʪʘ 

ʨʦʟʜʽʣʝʥʥʷ, % 

ɾʠʪʦ, ʧʰʝʥʠʮʷ 2,2...3,0 6...9 0...8 82...88 

ɻʦʨʦʭ 0,5...0,7 4...8 3...5 80...87 

ʃʴʦʥ 1,4...1,7 4...6 12 60...65 

ʊʨʘʚʠ 0,8... 1,5 4...9 5 55...60 

ɺʠʢʘ 0,8... 1,0 8 ɼʦ 6 85 

 

ʗʢʽʩʪʴ ʨʦʙʦʪʠ ʨʝʰʽʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦ 

ʥʴʦʤʫ ʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʰʣʷʭʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʢʦʞʥʘ ʦʢʨʝʤʘ ʯʘʩʪʦʯʢʘ. 

ɿʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʰʣʷʭʫ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʧʦʣʽʧʰʫʻ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʨʝʰʽʪ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʧʨʠʯʠʥʶʻ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʎʽ ʯʠʥʥʠʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ ʪʘ ʾʾ 

ʟʘʩʤʽʯʝʥʦʩʪʽ. 

 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʝʰʝʪʘ ʪʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʨʝʰʝʪʦ, ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʥʦʪʫ 

ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʥʦʪʘ 

ʨʦʟʜʽʣʝʥʥʷ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʻ. 




