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ɹʽʦʬʽʟʠʢʘ ï ʮʝ ʥʘʫʢʘ, ʱʦ ʚʠʚʯʘʻ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʪʘ ʬʽʟʠʯʥʽ ʷʚʠʱʘ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʠʚʦʾ ʤʘʪʝʨʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʠ ʧʨʠʣʘʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʧʣʠʚʫ 

ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʪʘ ʫʷʚʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ ʛʘʣʫʟʷʭ ʙʽʦʣʦʛʽʾ 

ʪʘ ʤʝʜʠʮʠʥʠ, ʘ ʡ ʚ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ. ɯʥʪʝʛʨʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʧʦʨʦʜʠʣʦ ʥʦʚʫ ʛʽʣʢʫ ʥʘ ʜʝʨʝʚʽ ʥʘʫʢʠ ï ʙʦ̔ʬʽʟʠʢʫ. 

ʊʝʨʤʽʥ çʙʽʦʬʽʟʠʢʘè ʩʚʦʻʶ ʧʦʷʚʦʶ ʟʘʚʜʷʯʫʻ ʜʚʦʤ ʚʯʝʥʠʤ: ʘʥʛʣʽʡʩʴʢʦʤʫ 

ʤʘʪʝʤʘʪʠʢʫ ʪʘ ʙʽʦʣʦʛʫ ʂʘʨʣʫ ʇʽʨʩʝʥʫ (1857-1936) ʪʘ ʬʨʘʥʮʫʟʴʢʦʤʫ ʬʽʟʠʢʫ 

ɾʘʢʫ ɸʨʩʝʥʫ ɼ'ɸʨʩʦʥʚʘʣ (1851-1940). ʋ 1892 ʨʦʮʽ ʇʽʨʩʦʥ ʦʨʛʘʥʽʟʫʚʘʚ ʢʘʬʝʜʨʫ 

ʚ ʂʦʣʝʜʞʽ ʜʝ ʌʨʘʥʩ, ʷʢʫ ʥʘʟʚʘʚ çʢʘʬʝʜʨʦʶ ʙʽʦʬʽʟʠʢʠè, ʛʦʣʦʚʥʦʶ ʥʘʫʢʦʚʦʶ 

ʪʝʤʦʶ ʷʢʦʾ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʥʠʭ ʩʪʨʫʤʽʚ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ. 

ʉʫʯʘʩʥʘ ʙʽʦʬʽʟʠʢʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʦʙʣʘʩʪʽ: ʤʦʣʝʢʫʣʷʨʥʘ 

ʙʽʦʬʽʟʠʢʘ, ʙʽʦʬʽʟʠʢʘ ʢʣʽʪʠʥʠ ʪʘ ʙʽʦʬʽʟʠʢʘ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ. ʅʝʚʘʞʢʦ ʧʦʤʽʪʠʪʠ 

ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʮʠʭ ʛʘʣʫʟʝʡ. 

ʄʦʣʝʢʫʣʷʨʥʘ ʙʽʦʬʽʟʠʢʘ, ʚʠʚʯʘʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ, ʥʘʩʘʤʧʝʨʝʜ ʙʽʦʧʦʣʽʤʝʨʽʚ ï ʙʽʣʢʽʚ ʪʘ ʥʫʢʣʝʾʥʦʚʠʭ 

ʢʠʩʣʦʪ. ɿʘʚʜʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʬʽʟʠʢʠ ʩʪʦʷʪʴ ʫ ʨʦʟʢʨʠʪʪʽ ʬʽʟʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʙʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʢʘʪʘʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʢʽʚ-ʬʝʨʤʝʥʪʽʚ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʘʧʘʨʘʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʬʽʟʠʢʠ ï ʨʽʚʥʦʚʘʞʥʘ ʪʘ 

ʥʝʨʽʚʥʦʚʘʞʥʘ ʪʝʨʤʦʜʠʥʘʤʽʢʘ, ʩʪʘʪʠʩʪʠʯʥʘ ʪʘ ʢʚʘʥʪʦʚʘ ʤʝʭʘʥʽʢʘ. ɼʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʘʨʩʝʥʘʣ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ: ʩʝʜʠʤʝʥʪʘʮʽʷ ʪʘ 

ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʨʦʟʩʽʶʚʘʥʥʷ ʩʚʽʪʣʘ ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʧʨʦʤʝʥʽʚ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ, ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʪʘ 
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ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʷʭ, ʷʜʝʨʥʦ ʪʘ ʝʣʝʢʪʨʦʥʥʠʡ ʧʘʨʘʤʘʛʥʽʪʥʠʡ ʨʝʟʦʥʘʥʩʠ 

ʪʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ. 

ɹʽʦʬʽʟʠʢʘ ʢʣʽʪʠʥʠ ʚʠʚʯʘʻ ʥʘʜʤʦʣʝʢʫʣʷʨʥʽ ʢʣʽʪʠʥʥʽ ʪʘ ʩʫʙʢʣʽʪʠʥʥʽ 

ʩʪʨʫʢʪʫʨʠ. ɻʦʣʦʚʥʽ ʟʘʚʜʘʥʥʷ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʬʽʟʠʢʠ ʙʽʦʣʦʛʽʯʥʠʭ 

ʤʝʤʙʨʘʥ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɹʽʦʬʽʟʠʢʘ ʢʣʽʪʠʥʠ ʚʠʚʯʘʻ ʛʝʥʝʨʘʮʽʶ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʝʨʚʦʚʦʛʦ ʽʤʧʫʣʴʩʫ, ʤ'ʷʟʦʚʝ ʩʢʦʨʦʯʝʥʥʷ, ʬʦʪʦʩʠʥʪʝʟ ʪʘ ʟʽʨ. 

ɼʦ ʤʝʪʦʜʽʚ ʙʽʦʬʽʟʠʢʠ ʢʣʽʪʠʥʠ ʥʘʣʝʞʘʪʴ ʤʽʢʨʦʝʣʝʢʪʨʦʜʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʷʚʠʱ ʫ ʞʠʚʽʡ ʤʘʪʝʨʽʾ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʤʽʯʝʥʠʭ ʘʪʦʤʽʚ ï 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʽʟʦʪʦʧʽʚ. 

ɹʽʦʬʽʟʠʢʘ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʾ ʪʘ 

ʢʣʽʪʠʥʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ ʪʢʘʥʠʥʥʠʡ, ʦʨʛʘʥʥʠʡ, ʦʨʛʘʥʽʟʤʝʥʠʡ 

ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ çʩʦʮʽʘʣʴʥʫè ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʶ. 

ɺ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʧʝʨʰʠʭ ʜʚʦʭ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʟʘʟʥʘʯʝʥʠʭ  ʦʙʣʘʩʪʷʭ ʙʽʦʬʽʟʠʢʠ, ʜʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ 

ʧʦʥʷʪʪʷʭ ʷʢ ʝʥʪʨʦʧʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʷ, ʣʘʥʮʶʛʠ ʄʘʨʢʦʚʘ, ʥʘʜʘʻʪʴʩʷ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʜʠʩʠʧʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ; ʦʩʦʙʣʠʚʦʩʪʽ çʭʽʤʽʾ ʞʠʚʦʛʦè, ʩʪʨʫʢʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʣʢʽʚ ʪʘ ʬʝʨʤʝʥʪʽʚ; ʩʪʨʫʢʪʫʨʘ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʪʨʘʥʩʧʦʨʪ 

ʯʝʨʝʟ ʥʠʭ. ʂʨʽʤ ʪʦʛʦ ʚ ʧʦʩʽʙʥʠʢʫ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ, ʱʦ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʦʾ ʤʘʪʝʨʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʝʬʝʢʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʜʠʥʘʤʽʯʥʦ-

ʩʪʽʡʢʠʭ ʩʪʨʫʢʪʫʨ. 
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ʈʆɿɼɯʃ 1.  ʊɽʈʄʆɼʀʅɸʄɯʂɸ ɹɯʆʃʆɻɯʏʅʀʍ ʉʀʉʊɽʄ 
 

1.1  ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ ʪʝʨʤʦʜʠʥʘʤʽʢʠ 

 

ʇʽʜ ʪʝʨʤʦʜʠʥʘʤʽʢʦʶ (ʊɼ) ʨʦʟʫʤʽʶʪʴ ʨʦʟʜʽʣ ʬʽʟʠʢʠ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻ 

ʩʠʩʪʝʤʠ, ʤʽʞ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʤʽʥ ʝʥʝʨʛʽʻʶ. ʇʽʜ ʦʙʤʽʥʦʤ ʝʥʝʨʛʽʻʶ ʪʘʢʦʞ 

ʨʦʟʫʤʽʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʜʥʦʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ ʚ ʽʥʰʠʡ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʊɼ: 

-   ʨʽʚʥʦʚʘʞʥʫ ʊɼ (ʩʠʩʪʝʤʘ, ʷʢʘ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʟʙʫʜʞʝʥʦʤʫ ʩʪʘʥʽ, ʧʨʷʤʫʻ 

ʜʦ ʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ; ʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʙʫʜʴ ʷʢʽʡ ʪʦʯʮʽ ʩʠʩʪʝʤʠ ʥʝ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʫ ʯʘʩʽ); 

ς ʥʝʨʽʚʥʦʚʘʞʥʫ ʊɼ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʦʥʷʪʴ ʚ ʊɼ ʻ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ/ʥʝ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ 

ʩʠʩʪʝʤʠ.  

ʉʪʘʮʽʦʥʘʨʥʘ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʷʢʦʾ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʚ 

ʯʘʩʽ. ʇʨʦʪʝ  ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʝ ʦʟʥʘʯʘʻ ʦʜʥʘʢʦʚʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚ ʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ 

ʦʨʛʘʥʽʟʤʫ ʨʽʟʥʘ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʩʠʩʪʝʤ (ʨʠʩ.1.1): 

ς ʚʽʜʢʨʠʪʽ;   

ς ʽʟʦʣʴʦʚʘʥʽ  (ʟʘʤʢʥʫʪʽ);                       

ς ʟʘʢʨʠʪʽ.  

 

 

 

21 tt ¸  

  

 

 

ʚʨʽʚʥʦʚʘʞʝʥʘ ʩʠʩʪʝʤʘ 

ʘ) ʙ) 

 

ʈʠʩ. 1.1. ɯʣʶʩʪʨʘʮʽʷ ʚʽʜʢʨʠʪʦʾ (ʘ) ʪʘ ʽʟʦʣʴʦʚʘʥʦʾ (ʙ) ʩʠʩʪʝʤʠ 

 

 

1 2      t t¯ ¯

 

 

1 2 t t¯= ¯
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ɺʽʜʢʨʠʪʽ ʩʠʩʪʝʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʝʥʝʨʛʽʶ ʪʘ ʤʘʩʦʶ. 

ʉʠʩʪʝʤʘ, ʷʢʘ ʥʝ ʚʟʘʻʤʦʜʽʻ ʟʽ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʽʟʦʣʴʦʚʘʥʦʶ. ɯʟʦʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ ʥʝ ʟʜʽʡʩʥʶʻ ʥʽ ʤʘʩʦʦʙʤʽʥʫ, ʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʟ 

ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʋ ʪʝʨʤʦʜʠʥʘʤʮ̔ʽ ʧʦʩʪʫʣʶʻʪʴʩʷ, ʱʦ ʽʟʦʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʧʦʩʪʫʧʦʚʦ ʧʨʷʤʫʻ ʜʦ ʩʪʘʥʫ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʟ ʷʢʦʛʦ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʡʪʠ ʥʝ ʚ ʟʤʦʟʽ. 

ɿʘʢʨʠʪʘ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ, ʷʢʘ ʥʝ ʦʙʤʽʥʶʻʪʴʩʷ ʩʚʦʻʶ ʨʝʯʦʚʠʥʦʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘʣʝ ʤʦʞʝ ʦʙʤʽʥʶʚʘʪʠʩʴ ʝʥʝʨʛʽʻʶ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʟʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʢʨʠʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ 

ʝʥʝʨʛʽʶ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʪʽʣ. ɸʥʘʣʦʛʽʯʥʦ, ʚʦʥʘ ʟʜʘʪʥʘ ʚʽʜʜʘʚʘʪʠ ʝʥʝʨʛʽʶ, 

ʚʠʢʦʥʫʶʯʠ ʨʦʙʦʪʫ ʥʘʜ ʟʦʚʥʽʰʥʽʤʠ ʪʽʣʘʤʠ, ʘʙʦ ʚʽʜʜʘʶʯʠ ʪʝʧʣʦ. 

ɺ ʧʨʠʨʦʜʽ ʽʟʦʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʽʩʥʫʶʪʴ.  ʇʨʦʪʝ ʚ 

ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʟ ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʪʘʢʽ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʘʢʪʠʮʽ. ʅʘʧʨʠʢʣʘʜ, ʬʣʘʢʦʥ ʟ ʽʦʥʥʠʤ ʨʦʟʯʠʥʦʤ, ʱʦ 

ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʢʨʠʪʦʶ ʩʠʩʪʝʤʦʶ, ʦʩʢʽʣʴʢʠ, ʧʦʨʷʜ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʾʾ ʚ ʪʝʧʣʦ, ʚʝʣʠʢʘ 

ʯʘʩʪʢʘ ʝʥʝʨʛʽʾ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʨʽʜʠʥʦʶ ʚ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ; ʢʨʽʤ ʪʦʛʦ, 

ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʪʝʧʣʘ ʚʪʨʘʯʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʢʦʥʚʝʢʮʽʾ ʚ ʦʪʦʯʫʶʯʝ 

ʩʝʨʝʜʦʚʠʱʝ (ʥʘʧʨʠʢʣʘʜ, ʫ ʧʦʚʽʪʨʷ). ɺʪʨʘʪʠ ʪʝʧʣʘ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ, 

ʷʢʱʦ ʬʣʘʢʦʥ ʟ ʨʦʟʯʠʥʦʤ ʝʢʨʘʥʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʦʨʦʣʦʥʦʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʠʩʪʝʤʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʽʟʦʣʴʦʚʘʥʦʶ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʊɼ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʪʘʢʫ ʫʥʽʚʝʨʩʘʣʴʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʷʢʘ ʙ ʚʽʜʦʙʨʘʞʘʣʘ ʟʤʽʥʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ 

ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ. ʊʘʢʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʚʥʫʪʨʽʰʥʷ 

ʝʥʝʨʛʽʷ U. ɺ ʢʣʘʩʠʯʥʦ ʾʊɼ: 

( , , , )U f m v p t=  
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ʜʝ m ï ʤʘʩʘ, v ï ʦʙôʻʤ, p ï ʪʠʩʢ, t - ʯʘʩ. 

 

ʇʝʨʰʠʡ ʟʘʢʦʥ ʊɼ (ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ). ɼʣʷ ʽʟʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʚʥʠʡ ʟʘʧʘʩ ʝʥʝʨʛʽʾ ʧʦʩʪʽʡʥʠʡ: U const= , 0UD =. ʄʦʞʣʠʚʽ ʣʠʰʝ ʧʝʨʝʭʽʜ 

ʦʜʥʽʻʾ ʝʥʝʨʛʽʾ ʚ ʽʥʰʫ ʚ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 

ʊʘʢʦʞ ʮʝ ʩʧʨʘʚʝʜʣʠʚʦ ʽ ʜʣʷ ʮʠʢʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: 0du=ñ  

          ɼʨʫʛʠʡ  ʟʘʢʦʥ ʊɼ.  ʇʝʨʰʠʡ ʟʘʢʦʥ ʊɼ ʥʝ ʧʦʢʘʟʫʻ ʥʘʧʨʷʤʦʢ  

ʧʨʦʪʽʢʘʥʥʷ  ʧʨʦʮʝʩʽʚ, ʚʽʥ ʩʪʘʪʠʯʥʠʡ. 

ɯɯ ʟʘʢʦʥ ʊɼ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʤʽʥʶʚʘʪʠʩʴ ʚ 

ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ: ʩʠʩʪʝʤʘ ʟʜʘʪʥʘ ʩʘʤʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʩʪʘʥ 

(ʨʫʭʘʪʠʩʷ) ʚʽʜ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʜʦ ʙʽʣʴʰ ʥʠʟʴʢʦʛʦ.  

ʅʘʧʨʠʢʣʘʜ: ʧʘʜʽʥʥʷ ʚʦʜʠ ʚ ʚʦʜʦʧʘʜʘʭ, ʨʫʭ ʪʝʧʣʘ, ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. 

ʎʽ ʧʨʠʢʣʘʜʠ ʨʫʭʫ ʻ ʥʝʦʙʦʨʦʪʥʠʤʠ. ʈʫʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʩʪʘʥʫ 

ʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ. ʗʢʱʦ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʻ ʧʝʨʝʰʢʦʜʠ ï ʚʠʥʠʢʘʻ ʤʝʪʘʩʪʘʙʽʣʴʥʘ 

ʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ. 

 

1.2  ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ 

 

1.2.1 ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʢʨʠʪʽ ʪʘ ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʽ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʶʪʴ ʛʝʥʝʨʘʮʽʾ ʽ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʢʘʥʘʣʘʭ ʧʨʷʤʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʊʝʦʨʽʷ ʟʚ'ʷʟʢʫ ʟʘʩʪʦʩʦʚʫʻ ʢʽʣʴʢʽʩʥʫ ʤʽʨʫ ʚʞʝ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽ.ʾ ʊʘʢʘ ʪʝʦʨʽʷ 

ʜʦʩʣʽʜʞʫʻ ʩʧʦʩʦʙʠ ʢʦʜʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʤʽʨʥʦʩʪʽ, 

ʦʧʪʠʤʽʟʘʮʽʾ, ʧʦʜʦʣʘʥʥʷ çʰʫʤʽʚè ʽ ʪ. ʜ. 

ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʚʠʙʦʨʽ P1 ʧʦʜʽʡ ʟ P0  ʨʽʚʥʦʡʤʦʚʽʨʥʠʭ ʧʦʜʽʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

0 1log /I K P P=  (1.1) 

ʜʝ K ï ʜʝʷʢʠʡ ʢʦʝʬʽʮʽʻʥʪ.  

ʗʢʱʦ P1=1, ʪʦ: 
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0logI K P=  (1.2) 

ʇʨʠ ʪʘʢʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʚʠʭʦʜʠʪʴ ʘʜʠʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢ, ʨʝʟʫʣʴʪʘʪ 

ʢʠʜʘʥʥʷ ʦʜʥʽʻʾ ʛʨʘʣʴʥʦʾ ʢʽʩʪʢʠ ʜʘʻ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ log 6K , ʨʝʟʫʣʴʪʘʪ 

ʢʠʜʘʥʥʷ ʜʚʦʭ ʢʽʩʪʦʢ ʜʘʻ ʚʜʚʽʯʽ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

2 log6 log36K K= . ɼʣʷ ʢʽʣʴʢʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʫ 

ʣʦʛʘʨʠʬʤʽʚ ʽ ʟʥʘʯʝʥʥʷ ʂ. 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʦʩʥʦʚʦʶ  2 ʽ ʧʨʠʡʤʘʶʯʠ  K=1, ʤʘʻʤʦ: 

0logI K P=  (1.3) 

ʊʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʯʘʤ ʟ ʜʝʷʢʠʤ 

ʯʠʩʣʦʤ n ʨʽʟʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʦʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʚʦʜʠʪʴʩʷ ʜʦ ʜʚʽʡʢʦʚʦʾ 

ʘʣʴʪʝʨʥʘʪʠʚʠ. ʇʨʠ ʮʴʦʤʫ P0=2n ʽ, ʟʛʽʜʥʦ (1.3): 

2log 2nI n= = ʙʽʪ (1.4) 

ʆʜʠʥʠʮʝʶ ʽʥʬʦʨʤʘʮʽʾ ʩʣʫʞʠʪʴ ʦʜʠʥ ʙʽʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʚʠʙʦʨʫ ʟ 

ʜʚʦʭ ʨʽʚʥʦʡʤʦʚʽʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʦʙʪʦ P0=2. 

ʇʨʠ ʢʠʜʘʥʥʽ ʢʽʩʪʢʠ: 

2log 6 2,585I = =  
ʙʽʪ. 

ʉʢʽʣʴʢʠ ʙʽʪ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʠʪʴ ʜʦʚʽʣʴʥʝ ʪʨʠʟʥʘʯʥʝ ʯʠʩʣʦ? ʇʝʨʰʘ ʮʠʬʨʘ 

ʤʘʻ 9 ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ï ʚʽʜ 1 ʜʦ 9, ʜʨʫʛʘ ʽ ʪʨʝʪʷ ï  ʧʦ 10 ʟʥʘʯʝʥʴ ïʚʽʜ 0 ʜʦ 9. 

ʄʘʻʤʦ:  

2 2log 9 2log 10 2,64 2 3,32 9,28I = + = + Ö =  ʙʽʪ 

ʇʨʠʡʥʷʪʝ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʜʚʽʡʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ, 

ʚ ʷʢʽʡ ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʪʝʧʝʥʽʚ ʯʠʩʣʘ 2 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʬʨ 0 ʽ 1. ʆʜʥʘ ʜʝʩʷʪʢʦʚʘ ʦʜʠʥʠʮʷ ʜʘʻ 3,32 ʙʽʪ, ʪʦʙʪʦ ʜʚʽʡʢʦʚʠʡ ʟʘʧʠʩ ʯʠʩʣʘ 

ʚʠʤʘʛʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 3,32 ʨʘʟʠ ʙʽʣʴʰʝ ʮʠʬʨ, ʥʽʞ ʜʝʩʷʪʢʦʚʘ. 

 

1.2.2 ʌʦʨʤʫʣʘ ʐʝʥʥʦʥʘ 
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ  ʤʽʩʪʠʪʴ G ʧʦʩʣʽʜʦʚʥʠʭ ʢʦʤʽʨʦʢ ï  

ʩʢʘʞʽʤʦ, ʪʝʢʩʪ ʟ G ʧʦʩʣʽʜʦʚʥʠʭ ʣʽʪʝʨ. ɺ ʢʦʞʥʽʡ ʟ G ʢʦʤʽʨʦʢ  ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʴ 

ʦʜʥʘ ʟ ʄ ʙʫʢʚ (ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ  ʤʦʚʠ  ʄ=33). ɺ ʧʦʚʽʜʦʤʣʝʥʥʽ ʤʽʩʪʠʪʴʩʷ N1 

ʣʽʪʝʨ  ɸ, N2 ʣʽʪʝʨ ɹ ʽ ʪʘʢ ʜʘʣʽ. ʄʘʻʤʦ: 

1

j M

j

j

G N
=

=

=ä  

           ʁʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʜʘʥʦʾ ʣʽʪʝʨʠ ʜʦʨʽʚʥʶʻ: 

/j jp N G=  

           ʇʨʠʯʦʤʫ  

 

1

1.
M

j

j

p
=

=ä  

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ  P ʧʦʚʽʜʦʤʣʝʥʴ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟ Ὃ ʣʽʪʝʨ ʄ- 

ʣʽʪʝʨʥʦʾ ʤʦʚʠ, ʜʦʨʽʚʥʶʻ: 

 

1

!

!
ʄ

j

j

G
P

N
=

=

Ô
 

ɺʚʦʜʷʯʠ ʥʘʪʫʨʘʣʴʥʽ ʣʦʛʘʨʠʬʤʠ, ʦʪʨʠʤʫʻʤʦ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʦʜʥʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʽ: 

1 1

ln [ln( !) ln( !)] ( ln ln )
M M

i i i

i i

I K P K G N K G G N N
= =

= = - º -ä ä  

ʊʫʪ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ  G , 1iN ²  ʽ  ʟʘʩʪʦʩʦʚʘʥʦ ʬʦʨʤʫʣʫ ʉʪʽʨʣʽʥʛʘ 

(ʬʦʨʤʫʣʘ ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʦʨʽʘʣʽʚ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ n). 

ʆʪʞʝ: 

1 1

ln ln
M M

i i
i i

i i

N N
I KG KG p p

G G= =

º- Ö =- Öä ä  

ʄʠ ʦʪʨʠʤʘʣʠ ʬʦʨʤʫʣʫ ʐʝʥʥʦʥʘ. ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʜʚʽʡʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥ,̫ 

ʧʨʠʡʤʝʤʦ ʱʦ: 

1(ln2)K -=  

          ʊʦʜʽ: 
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2

1

log
M

i i

i

I G p p
=

=-ä  

          ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʫ ʣʽʪʝʨʫ, ʜʦʨʽʚʥʶʻ: 

2

1

/ log
M

i i

i

i I G p p
=

= =-ä

 

ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʷʢ ʤʽʨʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʪʦʤʫ 

ʩʝʥʩʽ, ʱʦ ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʚ ʙʫʜʴ-ʢʦʤʫ ʩʪʘʥʽ ʚ ʤʝʞʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

çʧʦʣʷè. ʎʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʙʽʦʬʽʟʠʮʽ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ ʝʥʪʨʦʧʽʻʶ.  

 

1.2.3. ʋʤʦʚʥʘ ʝʥʪʨʦʧʽʷ 

  

ʉʧʨʘʚʞʥʽʡ ʤʦʚʥʠʡ ʪʝʢʩʪ ʤʽʩʪʠʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʱʦ ʾʾ 

ʦʮʽʥʶʚʘʪʠ ʪʽʣʴʢʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʥʘʢʽʚ ʪʦʤʫ, ɦ ʦ ʚ ʥʴʦʤʫ ʻ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ. 

ʁʤʦʚʽʨʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦʾ ʧʦʷʚʠ ʙʫʢʚ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʡ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛ 

ʄʘʨʢʦʚʘ, ʪʦʙʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʜʘʥʦʾ ʣʽʪʝʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʙʫʢʚʠ 

ʾʡ ʧʝʨʝʜʫʚʘʣʠ. ʊʘʢ, ʚ ʨʦʩʽʡʩʴʢʽʡ ʤʦʚʽ ʧʦʷʚʘ ʛʦʣʦʩʥʦʾ ʩʣʽʜʦʤ ʟʘ ʛʦʣʦʩʥʦʶ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʽʤʦʚʽʨʥʦ, ʥʽʞ ʧʽʩʣʷ ʧʨʠʛʦʣʦʩʥʦʾ. ɹʫʜʴ ʷʢʘ ʢʦʨʝʣʷʮʽʷ ʧʦʜʽʡ 

ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʦʚʽʜʦʤʣʝʥʥʽ ʧʨʦ ʥʠʭ. 

ʗʢʱʦ ʚʠʭʽʜʥʽ ʧʦʜʽʾ ʥʝ ʨʽʚʥʦʡʤʦʚʽʨʥʽ ʽ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʘʜʘʥʦ, ʪʦ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʧʦʜʽʡ ʤʝʥʰʝ, ʥʽʞ ʫ 

ʚʠʧʘʜʢʫ ʨʽʚʥʦʡʤʦʚʽʨʥʦʩʪʽ. ɿʘʚʜʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʦʟʥʘʯʘʻ 

ʥʘʷʚʥʽʩʪʴ ʜʝʷʢʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʭʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʎʷ 

ʧʦʧʝʨʝʜʥʷ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʥʽʤʘʻʪʴʩʷ ʟ ʦʜʝʨʞʫʚʘʥʦʾ.  

ʋʤʦʚʥʦʶ ʝʥʪʨʦʧʽʻʶ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ (ʘʥʘʣʦʛʽʯʥʦ ʜʣʷ ʄʘʨʢʦʚʩʴʢʦʾ 

ʤʦʜʝʣʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ) ʥʘʟʠʚʘʻʪʴʩʷ ʝʥʪʨʦʧʽʷ ʜʣʷ ʘʣʬʘʚʽʪʫ, ʜʝ ʚʽʜʦʤʽ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʦʜʥʽʻʾ ʣʽʪʝʨʠ ʧʽʩʣʷ ʽʥʰʦ ʾ (ʪʦʙʪʦ ʡʤʦʚʽʨʥʦʩʪʽ 

ʜʚʦʭʣʽʪʝʨʥʠʭ/ʜʚʦʭʩʠʤʚʦʣʴʥʠʭ ʧʦʻʜʥʘʥʴ): 

1 2

1

( ) ( ) log ( )i i i

i j

H S p p j p j
=

=-ä ä  
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ʜʝ i - ʩʪʘʥ, ʟʘʣʝʞʥʠʡ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʠʤʚʦʣʫ,  pi(j) -  ʡʤʦʚʽʨʥʽʩʪʴ j ʧʨʠ 

ʫʤʦʚʽ, ʱʦ i ʙʫʚ ʧʦʧʝʨʝʜʥʽʤ ʩʠʤʚʦʣʦʤ. 

ʏʝʨʝʟ ʫʤʦʚʥʽ ʝʥʪʨʦʧʽʾ ʧʦʚʥʽʩʪʶ ʦʧʠʩʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʪʨʘʪʠ ʧʨʠ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʢʘʥʘʣʽ ʟ ʧʝʨʝʰʢʦʜʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ 

ʢʘʥʘʣʴʥʽ ʤʘʪʨʠʮʽ. ɼʣʷ ʦʧʠʩʫ ʚʪʨʘʪ ʟ ʙʦʢʫ ʜʞʝʨʝʣʘ (ʪʦʙʪʦ ʚʽʜʦʤʦʛʦ ʧʦʩʣʘʥʦʛʦ 

ʩʠʛʥʘʣʫ) ʨʦʟʛʣʷʜʘʶʪʴ ʫʤʦʚʥʫ ʡʤʦʚʽʨʥʽʩʪʴ( | )j ip b a   ʦʪʨʠʤʘʥʥʷ ʧʨʠʡʤʘʯʝʤ 

ʩʠʤʚʦʣʫ bj ʟʘ ʫʤʦʚʠ, ʱʦ ʙʫʚ ʚʽʜʧʨʘʚʣʝʥʠʡ ʩʠʤʚʦʣ. ʇʨʠ ʮʴʦʤʫ, ʢʘʥʘʣʴʥʘ 

ʤʘʪʨʠʮʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʨʠʩ.1.2): 

 

 
  

é 
 

é 
 

   

é 
 

é 
 

   

é 
 

é 
 

é é é é é é é 
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é 
 

é é é é é é é 

 
  

é 
 

é 
 

ʈʠʩʫʥʦʢ 1.2 ï ʂʘʥʘʣʴʥʘ ʤʘʪʨʠʮʷ 

 

ʆʯʝʚʠʜʥʦ, ʡʤʦʚʽʨʥʦʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʜʽʘʛʦʥʘʣʽ, ʦʧʠʩʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʡʦʤʫ, ʘ ʩʫʤʘ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʪʦʚʧʮʷ ʜʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʠʤʚʦʣʫ ʥʘ ʩʪʦʨʦʥʽ ʧʨʠʡʤʘʯʘ ð p(bj). ɺʪʨʘʪʠ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 

ʧʝʨʝʜʘʥʠʡ ʩʠʛʥʘʣ ai, ʦʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʧʨʠʚʘʪʥʫ ʫʤʦʚʥʫ ʝʥʪʨʦʧʽ:ʁ 

2

1

( | ) ( | ) log ( | )
m

i j i j i

i

H B a p b a p b a
=

=-ä  

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʪʨʘʪ ʧʨʠ ʧʝʨʝʜʘʯʽ ʚʩʽʭ ʩʠʛʥʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʟʘʛʘʣʴʥʘ ʫʤʦʚʥʘ ʝʥʪʨʦʧʽʷ: 
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( | ) ( ) ( | )i i

i

H B A p a H B a=ä  

ʜʝ ( | )H B A   ʦʟʥʘʯʘʻ ʝʥʪʨʦʧʽʶ ʟ ʙʦʢʫ ʜʞʝʨʝʣʘ. 

ɸʥʘʣʦʛʽʯʥʦ ʨʦʟʛʣʜ̫ʘ̒ ʪʴʩʷ ( | )H A B  ï ʝʥʪʨʦʧʽʷ ʟ ʙʦʢʫ ʧʨʠʡʤʘʯʘ: ʟʘʤʽʩʪʴ 

( | )j ip b a  ʚʩʶʜʠ  ʚʢʘʟʫʻʪʴʩʷ ( | )i jp a b   (ʧʽʜʩʫʤʦʚʫʶʯʠ ʝʣʝʤʝʥʪʠ ʨʷʜʢʘ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ p(ai), ʘ ʝʣʝʤʝʥʪʠ ʜʽʘʛʦʥʘʣʽ ʦʟʥʘʯʘʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʙʫʚ 

ʚʽʜʧʨʘʚʣʝʥʠʡ ʩʘʤʝ ʪʦʡ ʩʠʤʚʦʣ, ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ, ʪʦʙʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ 

ʧʝʨʝʜʘʯʽ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ï ʮʝ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ (ʝʥʪʨʦʧʽʾ/ʥʝʛʝʥʪʨʦʧʽʾ) ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʦʚʦʤʫ ʦʙ'ʻʢʪʽ 

ʱʦʜʦ ʽʥʰʦʛʦ.  

ʅʝʭʘʡ x ̔  y - ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ, ʟʘʜʘʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʤʥʦʞʠʥʘʭ X  ̔  Y. 

ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ x ʱʦʜʦ y ʻ:  

( , ) ( ) ( | )I x y H x H x y= -  

ʜʝ 2( ) ( ) log ( )
x X

H x p x p x
Í

=-ä  ï  ʝʥʪʨʦʧʽʷ,  

2( | ) ( ) ( | ) log ( | )
y Y x X

H x y p y p x y p x y
Í Í

=-ä ä  ï ʫʤʦʚʥʘ ʝʥʪʨʦʧʽʷ. ɺ ʪʝʦʨʽʾ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʫʤ ʫ ʢʘʥʘʣʽ, ʢʦʨʝʣʷʮʽʶ, ʧʦʚʪʦʨʝʥʥʷ, 

ʥʘʜʣʠʰʢʦʚʽʩʪʴ.  

 

1.2.4. ɺʣʘʩʪʠʚʦʩʪʽ ʝʥʪʨʦʧʽʾ ʽ ʽʥʬʦʨʤʘʮʽʾ 

 

ɼʣʷ ʝʥʪʨʦʧʽʾ ʩʧʨʘʚʝʜʣʠʚʽ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ:  

0 ( ) ln( )H x m¢ ¢ , 

ʜʝ m ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ ʍ.  

ʇʨʠ ʮʴʦʤʫ, ( ) 0,H x = ʷʢʱʦ ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ 

ʽʤʦʚʽʨʥʽʩʪʶ 1, ʘ ʨʝʰʪʘ, ʚʽʜʧʦʚʽʜʥʦ, 0, ʚ ʩʠʣʫ ʪʦʛʦ, ʱʦ  1ln1 0 0ln0 0ʽ= = . 
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ʄʘʢʩʠʤʫʤ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ( ) ln( )H x m=  ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ ʚʩʽ ( ) 1/ ,p x m=  

ʪʦʙʪʦ ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ ʨʽʚʥʦʡʤʦʚʽʨʥʽ.  

ɼʣʷ ʫʤʦʚʥʦʾ ʝʥʪʨʦʧʽʾ ʩʧʨʘʚʝʜʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

0 ( | ) ( )H x y H x¢ ¢ . 

ʇʨʠ ʮʴʦʤʫ, ( | ) 0H x y = , ʷʢʱʦ ʚʽʜʦʙʨʘʞʝʥʥʷ Y ʚ X ʦʜʥʦʟʥʘʯʥʝ, ʪʦʙʪʦ  

: ( | ) 1y x p x y" $ = 

 ʄʘʢʩʠʤʫʤ ʟʥʘʯʝʥʥʷ ʫʤʦʚʥʦʾ ʝʥʪʨʦʧʽʾ ( | ) ( )H x y H x=  ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ        

x ʽ y - ʥʝʟʘʣʝʞʥʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ.  

ɼʣʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʘʚʝʜʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ:  

1. ( , ) ( , )I x y I y x= , ʷʢ ʥʘʩʣʽʜʦʢ ʪʝʦʨʝʤʠ ɹʘʡʝʩʘ.  

2. ( , ) 0I x y ² ; 

3. ( , ) 0I x y = , ʷʢʱʦ x ʽ y - ʥʝʟʘʣʝʞʥʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ.  

4. ( , ) ( )I x x H x= .  

ʆʩʪʘʥʥʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʦʢʘʟʫʻ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʝʥʪʨʦʧʽʻʶ, ʷʢʱʦ ʢʦʤʧʦʥʝʥʪʘ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ (ʰʫʤ) ʜʦʨʽʚʥʶʻ ʥʫʣʶ.  

 

1.2.5. ʊʝʨʤʦʜʠʥʘʤʽʯʥʘ ʝʥʪʨʦʧʽʷ 

 

ɺʩʝ ʚʠʢʣʘʜʝʥʝ ʽʩʪʦʪʥʦ ʜʣʷ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ ʟʚ'ʷʟʢʫ. ɸʣʝ ʪʝʦʨʽʷ 

ʽʥʬʦʨʤʘʮʽʾ ʤʘʻ ʽ ʧʨʷʤʠʡ  ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ. ʇʦʜʽʙʥʦ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʝʥʪʨʦʧʽʷ ʚʠʨʘʞʘʻʪʴʩʷ, ʷʢ ʣʦʛʘʨʠʬʤ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ W - ʯʠʩʣʘ 

ʤʽʢʨʦʩʪʘʥʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʘʥʠʡ ʤʘʢʨʦʩʪʘʥ, ʪʦʙʪʦ: 

lnS k W=  (1.5)

 

ʜʝ 161,38*10-=k  ʝʨʛ. ʛʨʘʜ-1 ï ʧʦʩʪʽʡʥʘ ɹʦʣʴʮʤʘʥʘ. 

ɿʽʩʪʘʚʠʤʦ ʬʦʨʤʫʣʠ (1.2) ʽ (1.5). ʇʦʜʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ:  

lnI K P=    

ʜʦʟʚʦʣʷʻ ʚʠʩʣʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʝʥʪʨʦʧʽʡʥʠʭ ʦʜʠʥʠʮʷʭ. ʏʠ ʤʘʻ ʮʝ 

ʨʝʘʣʴʥʠʡ ʩʝʥʩ? ɿʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʤʽʢʨʦʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʦʟʥʘʯʘʻ ʟʙʽʣʴʰʝʥʥʷ 
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ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʠʩʪʝʤʫ ʽ ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʝʥʥʷ ʝʥʪʨʦʧʽʾ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʷ ʝʢʚʽʚʘʣʝʥʪʥʘ ʥʝʛʝʥʪʨʦʧʽʾ -  ʝʥʪʨʦʧʽʾ ʟʽ ʟʥʘʢʦʤ ʤʽʥʫʩ. 

ʅʝʭʘʡ ʯʠʩʣʦ ʤʽʢʨʦʩʪʘʥʽʚ ʩʧʘʜʘʻ ʚʽʜ ʈ0 ʜʦ ʈ1. ʂʽʣʴʢʽʩʪʴ ʦʜʝʨʞʫʚʘʥʦʾ ʧʨʠ 

ʮʴʦʤʫ ʽʥʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʻ: 

0
0 1

1

ln( )
P

I K S S
P

= = -

 

ʪʦʙʪʦ I ʜʦʨʽʚʥʶʻ ʟʤʝʥʰʝʥʥʶ ʝʥʪʨʦʧʽʾ ʘʙʦ ʟʙʽʣʴʰʝʥʥʶ ʥʝʛʝʥʪʨʦʧʽʾ.  

ʅʝʛʝʥʪʨʦʧʽʡʥʝ ʪʣʫʤʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʉʮʠʣʣʘʨʜʦʤ. 

ɺ ʪʝʨʤʦʜʠʥʘʤʽʮʽ ʝʥʪʨʦʧʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʷʢ: 

Q
S

T
=

 

ʜʝ T ï ʪʝʤʧʝʨʘʪʫʨʘ, Q ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ.  

ɼʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʝʥʪʨʦʧʽʷ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ln ln ;v

Q
S C T R V const

T
= = + +     

2

1

ln
V

S R
V

D =  

ʜʝ ʉV  ïʪʝʧʣʦʻʤʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʦʙ'ʻʤʽ; V1,V2 ï ʦʙôʻʤ 

ʩʠʩʪʝʤʠ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t1 ʪʘ t2 ʚʽʜʧʦʚʽʜʥʦ.
 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʝʥʪʨʦʧʽʷ ʥʝ ʧʦʢʘʟʫʻ ʥʘʧʨʷʤʦʢ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ; ʧʨʦ 

ʜʠʥʘʤʽʢʫ ʩʫʜʷʪʴ ʧʦ ʟʤʽʥʽ ʝʥʪʨʦʧʽʾ DS: 

2 1

Q
S S S

T

D
D = - = , 

ʜʝ T const=  . 

ɼʣʷ ʩʠʩʪʝʤ, ʱʦ ʥʘʜʘʥʽ ʩʘʤʽ ʜʦ ʩʝʙʝ ʟʤʽʥʘ ʝʥʪʨʦʧʽʾ ʟʘʚʞʜʠ ʜʦʜʘʪʥʽ DS²0, 

ʜʝ; DS=0 - ʜʣʷ ʽʜʝʘʣʴʥʦ ʦʙʦʨʦʪʥʠʭ ʧʨʦʮʝʩʽʚ, DS >0 - ʜʣʷ ʥʝʦʙʦʨʦʪʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʧʨʦʮʝʩʽʚ ʟ ʪʝʨʪʷʤ). 

ɽʥʪʨʦʧʽʶ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʽʨʫ ʭʘʦʩʫ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʤʽʨʢʫ ʽʟ ʪʨʴʦʭ 

ʤʽʢʨʦʢʦʤʽʨʦʢ (ʨʠʩ.1.3): 
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ʈʠʩ. 1.3 ï ɽʥʪʨʦʧʽʷ ʷʢ ʤʽʨʘ ʥʝʚʠʟʥʘʯʝʥʥʦʩʪʽ/ʭʘʦʪʠʯʥʦʩʪʽ 

 

ɺ ʩʪʘʥʽ Smin ʚʩʽ ʘʪʦʤʠ ʯʠ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʜʥʽʡ 

ʢʦʤʽʨʢʠ. ʊʘʢʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʦʟʥʘʯʘʻ, ʱʦ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʦʜʠʥ ʟ ʘʪʦʤʽʚ 

ʧʝʨʝʩʢʘʯʝ ʚ ʽʥʰʫ ʢʦʤʽʨʢʫ. ʎʷ ʧʦʜʽʷ ʥʝʤʠʥʫʯʘ, ʷʢʱʦ ʢʦʤʽʨʢʠ ʟʚôʷʟʘʥʽ, 

ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʭʦʜʠ ʘʪʦʤʽʚ, ʘ ʩʘʤʽ ʘʪʦʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʦʩʪʽʡʥʦʤʫ ʙʨʦʫʥʽʚʩʴʢʦʤʫ ʨʫʩʽ. ɺ ʩʪʘʥʽ Smax ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ; 

ʮʝʡ ʩʪʘʥ ʤʦʞʝ ʪʨʠʚʘʪʠ ʥʝʩʢʽʥʯʝʥʥʦ ʜʦʚʛʦ. ʂʨʽʤ ʪʦʛʦ, ʥʝʚʽʜʦʤʦ, ʷʢ / ʚ ʷʢʦʤʫ 

ʥʘʧʨʷʤʽ ʟʤʽʥʠʪʴʩʷ ʩʪʘʥ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʧʦʜʽʷ ʧʝʨʝʭʦʜʫ ʚʽʜʙʫʜʠʪʴʩʷ. ʉʪʘʥ Smax 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʽʡ ʝʥʪʨʦʧʽʾ ï ʤʘʢʩʠʤʘʣʴʥʽʡ ʥʝʚʠʟʥʘʯʝʥʥʦʩʪʽ 

(ʥʝʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ). 

ʂʦʞʥʠʡ ʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ : 

1 2 3

!

! ! !... !n

N

N N N N
w=  

ʜʝ w ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ ʧʨʠ ʷʢʠʭ N ʤʦʣʝʢʫʣ ʤʦʞʥʘ ʨʦʟʪʘʰʫʚʘʪʠ ʚ ̔-ʡ 

ʤʽʢʨʦʢʦʤʽʨʮʽ. 

iN N=ä
 

0 lnS k w=  

ʏʠʤ ʙʽʣʴʰʘ ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ, ʪʠʤ ʤʝʥʰʘ ʝʥʪʨʦʧʽʷ, ʯʠʤ ʙʽʣʴʰʝ ʩʠʩʪʝʤʘ 

ʭʘʦʪʠʯʥʘ ï ʪʠʤ ʙʽʣʴʰʘ ʝʥʪʨʦʧʽʷ. 

ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ N1 ʤʦʣʝʢʫʣ ʛʘʟʫ 1 ̔  N2 ʤʦʣʝʢʫʣ ʛʘʟʫ 2 ʝʥʪʨʦʧʽʷ ʩʪʚʦʨʝʥʦʾ 

ʩʫʤʽʰʽ ʙʽʣʴʰʝ ʝʥʪʨʦʧʽʾ ʨʦʟʜʽʣʝʥʠʭ ʛʘʟʽʚ S0 ʥʘ ʚʝʣʠʯʠʥʫ ʝʥʪʨʦʧʽʾ ʟʤʽʰʘʥʥʷ: 

0 1 1 2 2( ln ln ) 0S S S KN p p p p= - =- + > 
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ʜʝ 
1 2,N N N= +

 
1 1 1 2/ ( ),p N N N= +

 
2 2 1 2/ ( ).p N N N= +

  

ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʪʫ ʞ ʚʝʣʠʯʠʥʫ. 

ʆʪʞʝ, ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʥʦʚʠʣʘ: 

0 1 1 2 2( ln ln )I KN p p p p=- +  

ʆʪʨʠʤʘʥʠʡ ʚʠʨʘʟ ʟʙʽʛʘʻʪʴʩʷ ʟ ʬʦʨʤʫʣʦʶ ʐʝʥʥʦʥʘ. ʆʜʠʥ ʙʽʪ ʽʥʬʦʨʤʘʮʽʾ 

ʝʢʚʽʚʘʣʝʥʪʥʠʡ ln2K  , ʪʦʙʪʦ ~ 10-16 ʝʨʛ/ʛʨʘʜ (1 ɼʞ = 107 ʝʨʛ; ʛʨʘʜ. ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘ ʂʝʣʴʚʽʥʦʤ; K ï ʧʦʩʪʽʡʥʘ ɹʦʣʴʮʤʘʥʘ) - ʚʝʣʴʤʠ ʤʘʣʽʡ ʚʝʣʠʯʠʥʽ. 

ʈʽʜʠʥʘ ʤʘʻ ʙʽʣʴʰʫ ʝʥʪʨʦʧʽʻʶ, ʥʽʞ ʢʨʠʩʪʘʣ, ʪʘʢ ʷʢ ʾʾ ʩʪʘʥ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʩʧʦʩʦʙʽʚ ʨʦʟʧʦʜʽʣʫ ʤʦʣʝʢʫʣ, ʥʽʞ ʩʪʘʥ ʢʨʠʩʪʘʣʘ. 

ʇʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʨʽʜʠʥʠ ʤʠ ʦʪʨʠʤʫʻʤʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʤʦʣʝʢʫʣ ʫ ʚʫʟʣʘʭ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ. ʈʽʜʠʥʫ ʧʦʪʨʽʙʥʦ ʦʭʦʣʦʜʠʪʠ, ʱʦ 

ʥʝʤʦʞʣʠʚʦ ʚ ʘʜʽʘʙʘʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ. ɼʣʷ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʡ 

ʭʦʣʦʜʠʣʴʥʠʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʝʥʪʨʦʧʽʷ ʷʢʦʛʦ ʙʫʜʫʪʴ ʟʨʦʩʪʘʪʠ. ɿʨʦʩʪʘʥʥʷ 

ʝʥʪʨʦʧʽʾ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʝʨʝʚʠʱʠʪʴ ʦʪʨʠʤʫʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʨʠʩʪʘʣ, 

ʚʠʨʘʞʝʥʫ ʚ ʝʥʪʨʦʧʽʡʥʠʭ ʦʜʠʥʠʮʷʭ.      

 

1.3 ɽʥʪʨʦʧʽʷ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ 

 

 ʆʮʽʥʠʪʠ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʢʣʽʪʠʥʽ ʽ ʚ ʦʨʛʘʥʽʟʤʽ, ʚʘʞʢʦ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʷ (ʪʦʙʪʦ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʦʣʦʛʽʯʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʪʦʤʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɺʯʝʥʽ ɼʘʥʢʦʚ 

ʽ ʂʘʩʪʣʝʨ ʦʮʽʥʠʣʠ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʚʽʜʙʦʨʫ ʦʜʥʦʛʦ ʘʪʦʤʘ ʟ 

ʫʩʴʦʛʦ ʥʘʙʦʨʫ ʘʪʦʤʽʚ ʚ ʢʣʽʪʠʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʟ 

ʪʦʯʥʽʩʪʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʧʣʦʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ. ɿʘ 

ʾʭ ʦʮʽʥʢʦʶ ʥʘ ʦʜʥʫ ʢʣʽʪʢʫ Esherichia coli ʧʨʠʧʘʜʘʻ ʧʦʨʷʜʢʫ 1010 ʙʽʪ, ʥʘ ʦʜʥʫ 

ʟʠʛʦʪʫ ʩʩʘʚʮʷ - ʙʣʠʟʴʢʦ 1015 ʙʽʪ, ʥʘ ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ - ʧʦʨʷʜʢʫ 1025 ʙʽʪ (ʪʦʙʪʦ 

109 ʝʨʛ/ʛʨʘʜ ~ 24 ʢʘʣ / ʛʨʘʜ ʚ ʝʥʪʨʦʧʽʡʥʽʡ ʤʽʨʽ). ʗʢʱʦ ʚʚʘʞʘʪʠ ʮʽ ʨʦʟʨʘʭʫʥʢʠ 



20 
 

ʢʦʨʝʢʪʥʠʤʠ, ʪʦ
2 1oʨʛʘʥʽʟʤʘ ʟʠʛʦʪʠI I I I¹ ¹. ɽʣʴʟʘʩʩʝʨ ʚʚʘʞʘʚ ʥʝʜʦʩʪʫʧʥʠʤ ʫ 

ʬʽʟʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ/ʝʥʪʨʦʧʽʾ ʟ I1 ʜʦ I2. ʇʨʦʪʝ, 

ʥʘʩʧʨʘʚʜʽ, ʪʫʪ ʥʝʤʘʻ ʪʨʫʜʥʦʱʽʚ. 

ɿʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʢʨʠʪʽʡ ʩʠʩʪʝʤʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 

ʚʠʛʣʷʜʽ:  

 

1 eI I I= +  

ʏʣʝʥ 0<i I  ʚʠʨʘʞʘʻ ʟʤʝʥʰʝʥʥʷ I  ʚʥʘʩʣʽʜʦʢ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʜʣʷ 

ʷʢʠʭ DiS >0. ɺ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 0eI > . ʄʘʻʤʦ: 

2 1 e iI I I I= + + 

ʊʘʢ ʷʢ 
2 1I I , ʦʯʝʚʠʜʥʦ, ʱʦ  

1e iI I I- . 

 ʊʦʙʪʦ ʽʥʬʦʨʤʘʮʽʷ ʦʪʨʠʤʫʻʪʴʩʷ ʚʽʜʢʨʠʪʦʶ ʩʠʩʪʝʤʦʶ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʨʛʘʥʽʟʤ, ʱʦ ʨʦʩʪʝ ʟ ʟʠʛʦʪʠ, ʥʘʛʘʜʫʻ ʫ ʮʴʦʤʫ ʩʝʥʩʽ ʢʨʠʩʪʘʣ, 

ʟʨʦʩʪʘʶʯʠʡ ʽʟ ʟʘʨʦʜʢʘ, ʧʦʤʽʱʝʥʦʛʦ ʚ ʥʘʩʠʯʝʥʠʡ ʨʦʟʯʠʥ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʟʨʦʩʪʘʥʥʷ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʝʥʪʨʦʧʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɯʥʬʦʨʤʘʮʽʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʝʨʝʜʘʻʪʴʩʷ ʤʦʣʝʢʫʣʘʤʠ ʪʘ ʽʦʥʘʤʠ, ʚʦʥʘ ʤʘʻ 

ʭʽʤʽʯʥʫ ʧʨʠʨʦʜʫ. ʈʝʮʝʧʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʧʽʟʥʘʚʘʥʥʷ ʤʦʣʝʢʫʣ 

ʤʦʣʝʢʫʣʘʤʠ, ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʚʟʘʻʤʦʜʽʷʤʠ. ʉʘʤʝ ʚ ʪʘʢʦʤʫ ʩʝʥʩʽ ʦʨʛʘʥʽʟʤ 

ʻ ʭʽʤʽʯʥʦʶ ʤʘʰʠʥʦʶ, ʽ ʚ ʮʴʦʤʫ ʡʦʛʦ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ çʨʦʙʦʪʽʚè, ʩʪʚʦʨʝʥʠʭ 

ʨʫʢʘʤʠ ʣʶʜʠʥʠ. ʋ ʩʫʯʘʩʥʠʭ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʧʨʠʩʪʨʦʷʭ ʩʠʛʥʘʣʠ ʤʘʶʪʴ 

ʝʣʝʢʪʨʠʯʥʫ ʘʙʦ ʤʘʛʥʽʪʥʫ ʧʨʠʨʦʜʫ, ʚ ʦʨʛʘʥʽʟʤʽ ʩʠʛʥʘʣʘʤʠ ʩʣʫʞʘʪʴ ʤʦʣʝʢʫʣʠ.  

ʂʘʩʪʣʝʨ ʚʚʽʚ ʚ ʨʦʟʛʣʷʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʥʮʠʧ ʩʠʛʥʘʪʫʨʠ. 

ɺʟʘʻʤʦʜʽʷ ʤʦʣʝʢʫʣ ʦʟʥʘʯʘʻ ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʟʘʟʚʠʯʘʡ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʝ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʤʦʣʝʢʫʣʽ, ʘʣʝ ʣʠʰʝ ʜʝʷʢʘ ʾʾ 

ʯʘʩʪʠʥʘ, ʽʤʝʥʦʚʘʥʘ ʩʠʛʥʘʪʫʨʦʶ. ʉʠʛʥʘʪʫʨʦʶ ʤʦʣʝʢʫʣʠ ʩʣʫʞʘʪʴ ʪʽ ʾʾ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʜʘʥʽʡ ʨʝʘʢʮʽʾ. ʇʦʥʷʪʪʷ 
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ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʽ ʙʘʛʘʪʦʟʥʘʯʥʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʛʥʘʪʫʨ, ʥʘʜʽʡʥʦʩʪʽ ʾʭ ʜʽʾ 

ʤʘʶʪʴ ʨʝʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ. 

ɺʩʷʢʘ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʥʝʽʜʝʘʣʴʥʘ ï ʚ ʭʦʜʽ ʧʝʨʝʜʘʯʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʰʢʦʜ ʘʙʦ ʧʦʤʠʣʦʢ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʜʘʯʫ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʽ ʜʦʨʽʚʥʶʻ:  

0 lnI I¢ -
 

ʜʝ 
0I  ï ʚʠʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ln  ï çʰʫʤʦʚʽè ʚʪʨʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ ʧʦʜʚʦʻʥʥʷ ʭʨʦʤʦʩʦʤ ʚ ʟʘʨʦʜʢʦʚʽʡ ʘʙʦ ʩʦʤʘʪʠʯʥʦʾ ʢʣʽʪʠʥʘʭ, 

ʘ ʪʘʢʦʞ ʧʦʤʠʣʦʢ ʫ ʨʝʮʝʧʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʘ. ln  

ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʯʠʪʘʥʥʷ ʘʙʦ ʧʝʨʝʭʦʜʫ ʚʽʜ çʙʫʢʚʠè ʩʦʨʪʫ 

óIô ʜʦ çʙʫʢʚʠè ʩʦʨʪʫ ójô (ʢʦʜʫʚʘʥʥʷ), ʷʢʫ ʤʠ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ( )ip j . ɯʤʦʚʽʨʥʽʩʪʴ 

ʧʦʷʚʠ çʙʫʢʚʠè óiô ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ( )ip i . ʊʦʜʽ: 

0 2

,

( ) ( ) log ( )i i

i j

I I p i p j p j= +ä
 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘ ʛʝʥʝʪʠʯʥʫ ʩʠʩʪʝʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʜʝʷʢʠʡ ʚʧʣʠʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʽʨʦʶ l. ʅʘʧʨʠʢʣʘʜ, l ʻ ʜʦʟʘ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʄʘʻʤʦ: 

2

,

( ) ( ) ( )
log ( ) ln ( ) ( ) ln ( )i i

i i i

i j

dp j dp jdl dp i
e p i p j p j p j

d d d dl l l l

ë û
= + +ì ü

í ý
ä

 

ʇʦʭʽʜʥʘ /dI dl ʟʨʦʩʪʘʻ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʜʨʫʛʦʛʦ ʯʣʝʥʘ ʚ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʨʽʚʥʷʥʥʷ, ʷʢʱʦ ( )p i  ʪʘ ( ) /idp j dl  ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʫʣʷ, ʘ ʦʜʥʘ ʟ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ( )idp j  ʧʨʘʛʥʝ ʜʦ ʥʫʣʷ. ʊʘʢ ʷʢ:  

( ) 1i

i

p j =ä
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ʪʦ ʚ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʦʜʥʘ ʟ ʚʝʣʠʯʠʥʠ ( ) 1ip j = , ̔ ʥʰʽ ʨʽʚʥʽ ʥʫʣʶ. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ /dI dl¤, ʽ ʩʠʩʪʝʤʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʩʪʽʡʢʦʶ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʢʫʧʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʪʦʪʦʞʥʽ ʛʝʥʠ. ʋ ʨʝʘʣʴʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʰʫʤ, ʪʦʙʪʦ ʛʝʥʝʪʠʯʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʽʟʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ ʥʝ ʪʦʪʦʞʥʽ ʦʜʠʥ ʦʜʥʦʤʫ. ʋ ʥʠʭ ʧʦʚʠʥʥʽ ʚʠʥʠʢʘʪʠ 

ʤʫʪʘʮʽʾ. ɿʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ɼʘʥʢʦʚʘ, ʦʧʪʠʤʫʤ, ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠʨʦʜʥʠʤ 

ʚʽʜʙʦʨʦʤ, ʟʦʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʽʜʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟ ʰʫʤʽʚ. ʇʨʠ 

ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʦʨʦʪʴʙʘ ʟ ʰʫʤʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʜʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢ, ʢʦʨʘʙʝʣʴ, ɦ ʦ ʟʘʟʥʘʻ ʘʚʘʨʽʾ, ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʝʨʝʜʘʻ 

ʩʠʛʥʘʣ SOS, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʨʝʮʝʧʮʽʾ.  

ʇʨʠʥʮʠʧ ɼʘʥʢʦʚʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʜʣʠʰʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʝʚʦʣʶʮʽʾ ʚʠʜʫ ʽ ʦʩʦʙʠʥʠ ʨʽʚʥʘ ʥʝ ʪʽʡ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʟʥʠʱʫʻ ʚʩʽ 

ʧʦʤʠʣʢʠ, ʘʣʝ ʪʽʡ, ʷʢʝ ʤʽʥʽʤʽʟʫʻ ʩʫʤʫ ʚʘʨʪʦʩʪʽ ʧʦʤʠʣʦʢ ʽ ʚʘʨʪʦʩʪʽ ʾʭ 

ʚʠʧʨʘʚʣʝʥʥʷ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʩʪʽʣʴʢʠ ʧʦʤʠʣʦʢ, ʩʢʽʣʴʢʠ ʩʫʤʽʩʥʦ ʟ ʧʦʜʘʣʴʰʠʤ 

ʽʩʥʫʚʘʥʥʷʤ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʜʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʠʤ ʩʘʤʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʜʝʷʢʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʩʪʘʥ. ʎʽ ʤʽʨʢʫʚʘʥʥʷ ʤʦʞʥʘ, 

ʦʯʝʚʠʜʥʦ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘ ʤʦʚʽ ʪʝʨʤʦʜʠʥʘʤʽʢʠ, ʧʝʨʝʡʰʦʚʰʠ ʜʦ ʝʥʪʨʦʧʽʡʥʦʾ 

ʤʽʨʠ ʽʥʬʦʨʤʘʮʽʾ.  

ʉʢʘʟʘʥʠʤ, ʟʘʛʘʣʦʤ, ʚʠʯʝʨʧʫʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʦʧʝʨʫʻ ʪʽʣʴʢʠ ʧʦʥʷʪʪʷʤ ʧʨʦ ʾʾ ʢʽʣʴʢʦʩʪʽ. ʆʯʝʚʠʜʥʦ, ʟ ʘʜʝʢʚʘʪʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʥʝʛʝʥʪʨʦʧʽʾ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʧʦʷʩʥʝʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʦʥʷʪʪʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʤʦʞʝ ʜʘʪʠ ʙʽʣʴʰʦʛʦ, ʥʽʞ ʧʦʥʷʪʪʷ ʝʥʪʨʦʧʽʾ. ʊʫʪ 

ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʽʥʩʪʨʫʢʪʫʻʯʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʪʫ ʯʠ ʽʥʰʫ ʙʽʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ʥʦʩʽʷ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʝʚʦʣʶʮʽʦʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ 

ʮʽʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ ʯʠ ʤʽʨʫ 

ʽʥʩʪʨʫʢʪʫʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚʠʩʣʦʚʣʶʻ ʾʾ ʟʤʽʩʪ, 

ʪʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʾʾ ʟʤʽʩʪʫ. ɿʤʽʩʪ ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʣʠʰʝ ʩʪʦʩʦʚʥʦ ʜʦ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʤ ʧʨʦʮʝʩʘʤ.  
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ɽʡʛʝʥ ʚʧʝʨʰʝ ʟʨʦʙʠʚ ʩʧʨʦʙʫ ʜʘʪʠ ʢʽʣʴʢʽʩʥʝ ʬʽʟʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʙʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ʚ 

ʧʨʦʮʝʩʽ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ. ʉʝʣʝʢʪʠʚʥʘ ʮʽʥʥʽʩʪʴ ʧʦ ɽʡʛʝʥʫ ʻ 

ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʽʥʝʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʚʪʦʢʘʪʘʣʽʪʠʯʥʠʡ ʩʠʥʪʝʟ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʮʶʛʽʚ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʣʘʥʮʶʛʽʚ ʟ 

ʤʝʥʰʦʶ ʮʽʥʥʽʩʪʶ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʜʝʩʪʨʫʢʮʽʾ. ʇʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ 

ʚʽʜʢʨʠʪʽʡ ʩʠʩʪʝʤʽ, ʜʘʣʝʢʽʡ ʚʽʜ ʨʽʚʥʦʚʘʛʠ. ʊʝʦʨʽʷ ɽʡʛʝʥʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʦʨʽʻʶ 

ʚʠʥʠʢʥʝʥʥʷ ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʇʨʠʛʦʞʠʥʘ ʽ ɻʣʘʥʩʜʦʨʬʘ ʽ ʦʧʠʩʫʻ ʜʝʷʢʠʡ 

ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʜʦʙʽʦʣʦʛʽʯʥʦʾ ʝʚʦʣʶʮʽʾ.  

 

1.4 ʃʘʥʮʶʛʠ ʄʘʨʢʦʚʘ 

 

ɼʣʷ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʝʷʢʠʡ ʚʧʣʠʚ 

ʧʦʧʝʨʝʜʥʽʭ ʧʦʜʽʡ ʥʘ ʧʦʩʣʽʜʫʶʯʽ. ʊʘʢʽ ʧʨʦʮʝʩʠ ʥʘʟʠʚʘʶʪʴ ʄʘʨʢʽʚʩʴʢʠʤʠ  ʧʦ 

ʽʤʝʥʽ ʄʘʨʢʦʚʘ, ʚ ʨʦʙʦʪʘʭ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʚʧʝʨʰʝ ʦʧʠʩʘʥʽ. ʄʘʨʢʽʚʩʴʢʠʡ 

ʧʨʦʮʝʩ ï ʮʝ ʧʨʦʮʝʩ, ʜʣʷ ʷʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʘʥʦʤʫ ʩʪʘʥʽ ʚ ʜʘʥʠʡ 

ʯʘʩ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʦʜʽʾ. ʃʘʥʮʶʛʦʤ ʄʘʨʢʦʚʘ ʧʝʨʰʦʛʦ ʧʦʨʷʜʫ 

ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʥʘ ʽʟ ʬʦʨʤ ʄʘʨʢʽʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʜʣʷ ʷʢʦʾ ʢʦʞʥʠʡ ʢʦʥʢʨʝʪʥʠʡ 

ʩʪʘʥ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʧʝʨʝʜʥʴʦʛʦ. ɼʣʷ ʪʘʢʦʛʦ ʣʘʥʮʶʛʘ 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʽʚ ï ʢʽʥʮʝʚʘ, ʘ ʡʤʦʚʽʨʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʝʭʦʜʘʤ ʟ ʦʜʥʦʛʦ 

ʩʪʘʥʫ ʚ ʽʥʰʠʡ, ʥʘʟʠʚʘʶʪʴ ʩʪʘʮʽʦʥʘʨʥʠʤʠ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʪʝ, ʱʦ ʚʦʥʠ ʥʝ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ.  

ʃʘʥʮʶʛʦʤ  ʄʘʨʢʦʚʘ ʜʨʫʛʦʛʦ ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ ʥʘʟʠʚʘʶʪʴ 

ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʧʦʪʦʯʥʽ ʩʪʘʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʧʦʧʝʨʝʜʥʽʭ.   

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʥʮʶʛʠ ʄʘʨʢʦʚʘ, ʻ ʧʝʨʝʭʽʜʥʠʤʠ 

ʤʽʞ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʽ ʯʠʩʪʦ ʚʠʧʘʜʢʦʚʠʤʠ ʤʦʜʝʣʷʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ, ʷʢʫ ʤʦʞʥʘ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʦʧʠʩʘʪʠ ʦʜʥʠʤ 

ʽʟ N ʩʪʘʥʽʚ, NSSS ,...,, 21 . 
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ʏʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʚʽʡ ʩʪʘʥ ʘʙʦ 

ʟʘʣʠʰʠʪʠʩʴ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʩʪʘʥʽ ʟʛʽʜʥʦ ʡʤʦʚʽʨʥʦʩʪʷʤ, ʷʢʽ ʚʢʘʟʘʥʽ ʜʣʷ ʜʘʥʠʭ 

ʩʪʘʥʽʚ. ʄʦʤʝʥʪʠ ʯʘʩʫ, ʢʦʣʠ ʤʠ ʨʝʻʩʪʨʫʻʤʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʤʠ ʧʦʟʥʘʯʠʤʦ ʷʢ 

Nt ,...,2,1= , ʘ ʩʪʘʥ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t ʤʠ ʧʦʟʥʘʯʠʤʦ tS. ʇʦʚʥʠʡ ʦʧʠʩ ʨʦʟʛʣʷʥʫʪʦʾ 

ʚʠʱʝ ʩʠʩʪʝʤʠ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ (ʚ ʤʦʤʝʥʪ ʯʘʩʫ t) ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʩʽʭ ʧʦʧʝʨʝʜʥʽʭ ʩʪʘʥʽʚ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʡʰʣʘ ʩʠʩʪʝʤʘ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʦʧʠʩ 

ʩʠʩʪʝʤʠ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ, ʪʦʙʪʦ 

1 , 2 ,... 1t j t i t k t j t iP q S q S q S P q S q Sè ø è øÖ = - = - = = = - =ê ú ê ú.  

ʑʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʤʦ,  ʱʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʩʠʩʪʝʤʽ, ʥʝ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʯʘʩʫ, ʘ ʪʽʣʴʢʠ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʫ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʙʝʟʣʽʯʯʶ ʡʤʦʚʽʨʥʦʩʪʷʤʠ pij ʫ ʚʠʛʣʷʜʽ: 

[ ]itjtij SqSqPp =-== 1 ,             Nji ¢¢,1 .  

ʜʝ pij ð ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʽʟ ʩʪʘʥʫ Si ʚ ʩʪʘʥ Sj ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ. ʆʩʢʽʣʴʢʠ ʮʽ ʡʤʦʚʽʨʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ, ʚʦʥʠ ʤʘʶʪʴ 

ʟʚʠʯʘʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʙʪʦ 
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ʆʧʠʩʘʥʠʡ ʚʠʱʝ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ ð ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʥʽʚ, 

ʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʯʘʩʽ. ʂʦʞʥʠʡ ʩʪʘʥ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʽʡ ʧʦʜʽʾ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʩʝ ʚʠʱʝʩʢʘʟʘʥʝ, ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʩʪʫ 

ʄʘʨʢʽʚʩʴʢʫ ʤʦʜʝʣʴ ʟʤʽʥʠ ʨʽʚʥʷ ʚʦʜʠ ʚ ʨʽʯʮʽ, ʫ ʷʢʽʡ ʙʫʜʝ ʚʩʴʦʛʦ ʪʨʠ ʩʪʘʥʠ: 

- ʩʪʘʥ 
1S  : ʜʦʱ (ʯʠ ʩʥʽʛ);  

- ʩʪʘʥ 
2S  : ʧʦʭʤʫʨʦ;  

- ʩʪʘʥ 
3S  : ʷʩʥʦ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʻ ʩʝʨʽʷ ʱʦʪʠʞʥʝʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʨʽʚʥʝʤ ʚʦʜʠ ʚ 

ʨʽʯʮʽ, ʷʢʠʡ ʧʦʧʘʜʘʻ ʚ ʦʜʥʫ ʟ ʪʨʴʦʭ ʛʨʘʜʘʮʽʡ ï ʥʠʟʴʢʠʡ, ʥʦʨʤʘʣʴʥʠʡ, ʚʠʩʦʢʠʡ. 
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ʇʦ ʮʠʤ ʜʘʥʠʤ ʩʢʣʘʜʝʥʘ ʪʘʙʣʠʮʷ (ʪʘʙʣ. 1.1) ʯʘʩʪʦʪ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʩʪʘʥʫ 

ʜʦ ʽʥʰʦʛʦ. 

ʊʘʙʣʠʮʷ 1.1 

ɺʽʜ ʩʪʘʥʫ: ɼʦ ʩʪʘʥʫ ʉʫʤʤʘ ʧʦ 

ʨʷʜʢʫ ʥʠʟʴʢʠʡ ʥʦʨʤʘʣʴʥʠʡ ʚʠʩʦʢʠʡ 

ʥʠʟʴʢʠʡ 12 6 0 18 

ʥʦʨʤʘʣʴʥʠʡ 5 80 15 100 

ʚʠʩʦʢʠʡ 0 14 16 30 

ʗʢʱʦ ʧʦʜʽʣʠʪʠ ʢʦʞʥʝ ʯʠʩʣʦ ʥʘ ʩʫʤʫ ʧʦ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʷʜʢʫ, ʪʦ 

ʦʪʨʠʤʘʻʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʩʪʘʥʫ ʜʦ ʽʥʰʦʛʦ. ʎʝ, ʙʝʟʫʤʦʚʥʦ, 

ʙʫʜʝ ʥʝ ʽʩʪʠʥʥʝ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ, ʘ ʾʾ ʩʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ. ʎʽ ʦʮʽʥʢʠ 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.2. 

                                                                                                 ʊʘʙʣʠʮʷ 1.2 

ɺʽʜ ʩʪʘʥʫ ɼʦ ʩʪʘʥʫ ʉʫʤʘ ʧʦ 

ʨʷʜʢʫ ʥʠʟʴʢʠʡ ʥʦʨʤʘʣʴʥʠʡ ʚʠʩʦʢʠʡ 

ʥʠʟʴʢʠʡ 0,67 0,33 0,00 1,00 

ʥʦʨʤʘʣʴʥʠʡ 0,05 0,80 0,15 1,00 

ʚʠʩʦʢʠʡ 0,00 0,47 0,53 1,00 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʨʠʮʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʧʦʛʦʜʠ P ʤʘʻ ʚʠʛʣʷʜ: 

0,67 0,33 0,00

{ } 0,05 0,80 0,15

0,00 0,47 0,53
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ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʨʽʚʝʥʴ ʨʽʯʢʠ ʚ ʧʝʨʰʠʡ ʜʝʥʴ (t = 1) ʥʠʟʴʢʠʡ (ʩʪʘʥ S1), 

ʤʠ ʤʦʞʝʤʦ ʟʘʜʘʪʠ ʩʦʙʽ ʧʠʪʘʥʥʷ: ʷʢʘ ʡʤʦʚʽʨʥʽʩʪʴ (ʟʛʽʜʥʦ ʥʘʰʦʾ ʤʦʜʝʣʽ), ʱʦ 

ʥʘʩʪʫʧʥʽ 7 ʜʥʽʚ ʙʫʜʝ ʩʘʤʝ çʥʠʟʴʢʠʡ ð ʥʠʟʴʢʠʡ ð ʥʦʨʤʘʣʴʥʠʡ ð ʚʠʩʦʢʠʡ ð 

ʚʠʩʦʢʠʡ ð ʥʦʨʤʘʣʴʥʠʡ ð ʥʠʟʴʢʠʡè ʨʽʚʝʥʴ ʚʦʜʠ? ʊʦʯʥʽʰʝ ʩʢʘʟʘʪʠ, ʜʣʷ ʜʘʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʘʥʽʚ O, ʜʝ O = {S1, S1, S1, S2, S3, S3, S2, S1) ʚʽʜʧʦʚʽʜʘʻ t = 1,2,é,8, 

ʤʠ ʭʦʯʝʤʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ O. ʎʷ ʡʤʦʚʽʨʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ (ʽ ʦʙʯʠʩʣʝʥʘ) ʪʘʢʠʤ 

ʯʠʥʦʤ: 
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,1048,105,047,053,080,033,067,067,01][
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ʜʝ ][ 1 iSqP ==p  ( Ni¢¢1 ) ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ 

ʩʠʩʪʝʤʠ ʙʫʜʝ Si. 

ɭ ʽ ʽʥʰʝ ʮʽʢʘʚʝ ʧʠʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʴ ʥʘ ʷʢʝ ʥʘʤ ʜʘʩʪʴ ʮʷ ʤʦʜʝʣʴ: ʷʢʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʤʦʜʝʣʴ ʟʙʝʨʝʞʝ ʩʚʽʡ ʩʪʘʥ ʧʨʦʪʷʛʦʤ ʨʽʚʥʦ d ʜʥʽʚ? ʎʷ 

ʡʤʦʚʽʨʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʩʪʫʧʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 
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ʜʘʻ ʤʦʜʝʣʴ, ʚ ʷʢʽʡ: 

)()1()(),(
1

1 dappSqModelOP iii

d

iii =-==
-

. 

ɺʝʣʠʯʠʥʘ ai(d) ð ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʚ 

ʩʪʘʥʽ i ʨʽʚʥʦ d ʨʘʟ ʧʽʜʨʷʜ. ɺʽʜʧʦʚʽʜʥʦ ʻ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʜʣʷ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʦʜʥʦʤʫ ʩʪʘʥʽ, ʷʢʘ ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʄʘʨʢʽʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ. ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʠ ai(d) ʤʠ ʤʦʞʝʤʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʡ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʩʠʩʪʝʤʘ ʟʙʝʨʝʞʝ ʩʚʽʡ 

ʩʪʘʥ: 
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ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʨʽʯʢʠ ʧʨʦʪʨʠʤʘʻʪʴʩʷ 
( )

1

1 0,67-
 å 3 ʜʥʽ, 

ʥʦʨʤʘʣʴʥʠʡ ð ʧʨʠʙʣʠʟʥʦ 5 ʜʥʽʚ, ʘ ʚʠʩʦʢʠʡ, ʟʛʽʜʥʦ ʥʘʰʦʾ ʤʦʜʝʣʽ, 

ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʧʨʦʪʨʠʤʘʻʪʴʩʷ 1,8 ʜʥʽʚ.  
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ʇʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʄʘʨʢʽʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʚʚʦʜʷʪʴ ʪʘʢʦʞ ʧʦʥʷʪʪʷ 

çʧʦʛʣʠʥʘʶʯʠʡ ʩʪʘʥè. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʛʨʘʬʤʘʪʨʠʮʽ ʧʝʨʝʭʦʜʫ 

ʜʝʷʢʦʾ ʯʘʩʪʠʥʢʠ ʚ ʦʜʠʥ ʟ ʪʨʴʦʭ ʩʪʘʥʽʚ ʚʽʜ 0 ʜʦ 2 (ʨʠʩ. 1.4).  

 

ʈʠʩ. 1.4 - ɻʨʘʬ ʤʘʪʨʠʮʽ ʧʝʨʝʭʦʜʽʚ ʱʦʜʦ ʽʣʶʩʪʨʘʮʽʾ çʧʦʛʣʠʥʘʶʯʦʛʦè 

ʩʪʘʥʫ 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʠʩ. 1.4 ʩʪʘʥ 0 ʥʘʟʠʚʘʻʪʴʩʷ çʧʦʛʣʠʥʘʶʯʠʤè: ʷʢʱʦ 

ʯʘʩʪʢʘ ʫ ʥʴʦʛʦ ʧʦʪʨʘʧʠʣʘ, ʪʦ ʚʦʥʘ ʚ ʥʴʦʤʫ ʽ ʟʘʣʠʰʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 
00 1.p =  ɿʽ 

ʩʪʘʥʫ 1 ʯʘʩʪʠʥʢʘ ʟ ʨʽʚʥʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʩʪʘʥʫ 0 ʽ 2, ʩʪʘʥ 2 

ʪʘʢʠʡ, ʱʦ ʯʘʩʪʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʥʴʦʤʫ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ӎ ʽ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʩʪʘʥʫ 

0 ʟ ʽʤʦʚʽʨʥʽʩʪʶ ӏ.  

ʄʘʪʨʠʮʽ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ʪʠʧʫ, ʷʢʠʡ ʧʨʠʚʝʜʝʥʠʡ ʚ ʪʘʙʣ. 1.1, 

ʦʧʠʩʫʶʪʴ ʦʜʥʦʢʨʦʢʦʚʠʡ ʧʨʦʮʝʩ ï ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʦʛʦ ʩʪʘʥʫ ʜʦ ʽʥʰʦʛʦ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘ ʥʠʤ. ɯʥʦʜʽ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʭʦʜʫ ʙʽʣʴʰ, ʥʽʞ ʚ ʦʜʠʥ ʢʨʦʢ. ʈʦʟʛʣʷʥʝʤʦ ʙʘʛʘʪʦʢʨʦʢʦʚʠʡ ʧʨʦʮʝʩ. 

ʅʝʭʘʡ ʧʦʯʘʪʢʦʚʘ ʤʘʪʨʠʮʷ ʤʘʻ ʚʠʛʣʷʜ: 
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(1.6) 

ʜʝ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ï S1.  
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ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʩʪʘʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʩʪʫʧʠʪʠ ʯʝʨʝʟ ʪʨʠ 

ʢʨʦʢʠ. ʉʪʘʥ 1 ʤʦʞʝ ʟʤʽʥʠʪʠʩʴ ʪʽʣʴʢʠ ʩʪʘʥʦʤ 2. ʉʪʘʥ 2 ʤʦʞʝ ʟʙʝʨʝʛʪʠʩʷ ʘʙʦ 

ʟʘʤʽʥʠʪʠʩʷ ʥʘ 3. ʄʦʞʣʠʚʽ ʧʝʨʝʭʦʜʠ ʟʨʫʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʚ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.5. 

 

ʈʠʩ. 1.5. ɻʨʘʬ ʤʘʪʨʠʮʽ (1.6) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʥ S3 ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʜʚʦʤʘ ʰʣʷʭʘʤʠ. ʇʦ ʧʨʘʚʠʣʘʤ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ "ʧʦʩʣʽʜʦʚʥʽ" ʢʨʦʢʠ ʩʣʽʜ ʧʝʨʝʤʥʦʞʫʚʘʪʠ, ʘ çʧʘʨʘʣʝʣʴʥʽè 

ʩʢʣʘʜʘʪʠ; ʡʤʦʚʽʨʥʽʩʪʴ ʜʦʩʷʛʪʠ ʩʪʘʥ S3 ʯʝʨʝʟ ʪʨʠ ʢʨʦʢʠ ʧʨʠ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ S1:  

13

1 2 2 1 5
(1) ( ) ( ) (1) ( ) ( )

3 3 3 2 9
P = Ö Ö + Ö Ö = 

        ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʤʘʪʨʠʮʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʢʨʦʢʦʚʽ, ʩʫʤʘ ʧʦ 

ʨʷʜʢʘʭ ʨʽʚʥʘ 1. 

ɼʦ ʮʠʭ ʧʽʨ ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʣʘʥʮʶʛʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʃʘʥʮʶʛʦʤ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʥʘʟʠʚʘʶʪʴ ʪʘʢʠʡ, ʚ ʷʢʦʤʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚ ʧʦʩʣʽʜʫʶʯʠʡ ʩʪʘʥ 

ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ, ʪʘʢ ʽ ʚʽʜ ʪʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚ ʷʢʽʡ ʮʽ ʩʪʘʥʠ 

ʥʘʩʪʫʧʘʶʪʴ(ʪʘʙʣ.1.3), ʧʦʧʝʨʝʜʥʽ ʩʪʘʥʠ ʟʘʧʠʩʘʥʽ ʚ ʧʝʨʰʦʤʫ ʩʪʦʚʧʮʽ:  

           ʊʘʙʣʠʮʷ 1.3 
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ɼʘʥʘ ʤʘʪʨʠʮʷ ʟʘʧʠʩʘʥʘ ʜʣʷ ʜʚʦʭ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʽ ʣʘʥʮʶʛʘ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ. ɼʣʷ ʣʘʥʮʶʛʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʟ ʪʨʴʦʤʘ ʩʪʘʥʘʤʠ ʤʘʪʨʠʮʷ ʤʽʩʪʠʪʠʤʝ 9 

ʨʷʜʢʽʚ, ʘ ʜʣʷ ʣʘʥʮʶʛʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʽ ʪʨʴʦʭ ʩʪʘʥʽʚ ï 27 ʨʷʜʢʽʚ. ʉʧʽʣʴʥʝ 

ʧʨʘʚʠʣʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʯʠʩʣʦ ʨʷʜʢʽʚ ʚ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʩʪʘʥʽʚ, ʷʢʽ 

ʧʽʜʥʝʩʝʥʽ ʚ ʩʪʝʧʽʥʴ, ʨʽʚʥʫ ʧʦʨʷʜʢʫ ʣʘʥʮʶʛʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʣʘʥʮʶʛʠ ʚʠʩʦʢʠʭ 

ʧʦʨʷʜʢʽʚ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʩʪʘʥʽʚ ʻ ʚʠʢʣʶʯʥʦ ʩʢʣʘʜʥʠʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʜʠʩʢʨʝʪʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

1) ʤʥʦʞʠʥʦʶ ʩʪʘʥʽʚ },...,{ 1 kssS= , 

2) ʤʘʪʨʠʮʝʶ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʽʚ (ʧʝʨʝʭʽʜʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ), ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʧʨʦʮʝʩʫ ʟ ʧʦʪʦʯʥʠʤ ʩʪʘʥʦʤ sj ʚ ʥʘʩʪʫʧʥʠʡ 

ʩʪʘʥ s: 
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3) ʚʝʢʪʦʨʦʤ ʧʦʯʘʪʢʦʚʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʧʦʯʘʪʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ) 

)0()0(
10 ,..., kpp=p  ʚʠʟʥʘʯʘʶʯʠʤ ʡʤʦʚʽʨʥʦʩʪʽ )0(

ip ʪʦʛʦ, ʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ t = 0 ʧʨʦʮʝʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ Si. 

ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʄʘʨʢʽʚʩʴʢʠʡ ʧʨʦʮʝʩ 

ʧʦʚʠʥʝʥ ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʽʚʥʷʥʥʶ ʏʝʤʧʝʥʘ- ʂʦʣʤʦʛʦʨʦʚʘ, ʷʢʠʡ ʚ ʽʥʪʝʛʨʘʣʴʥʦʤʫ 

ʚʠʜʽ ʤʘʻ ʚʠʛʣʷʜ: 
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ñ= 211221|122331|111331|1 ),|,(),|,(),|,( dStStSPtStSPtStSP  

ʎʷ ʪʦʪʦʞʥʽʩʪʴ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʄʘʨʢʽʚʩʴʢʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʧʦ ʯʘʩʫ ʻ ʩʫʪʪʻʚʦʶ: t2 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ t1 ʪʘ t3. ʗʢʱʦ ʧʦʜʽʾ Si ʜʠʩʢʨʝʪʥʽ, ʪʦ ʽʥʪʝʛʨʘʣ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

ʩʫʤʫ. 

ʇʦʛʣʠʥʘʶʯʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ ʤʽʩʪʠʪʴ ʧʦʛʣʠʥʘʶʯʠʡ ʩʪʘʥ, 

ʜʦʩʷʛʥʫʚʰʠ ʷʢʦʛʦ, ʧʨʦʮʝʩ ʫʞʝ ʥʽʢʦʣʠ ʡʦʛʦ ʥʝ ʧʦʢʠʥʝ, ʪʦʙʪʦ ʧʦ ʩʫʪʽ 

ʧʨʠʧʠʥʷʻʪʴʩʷ. ʇʦʛʣʠʥʘʶʯʠʡ ʩʪʘʥ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ S. ʁʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ 

100=p  ʽ, ʦʪʞʝ, ʚʩʽ ʽʥʰʽ ʡʤʦʚʽʨʥʦʩʪʽ kjp j ,...,1,00 == . ʄʘʪʨʠʮʷ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʧʝʨʝʭʦʜʽʚ ʧʦʛʣʠʥʘʶʯʦʛʦ ʣʘʥʮʶʛʘ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ɿ ʷʢʦʛʦ ʙ ʩʪʘʥʫ ʥʝ ʧʦʯʘʚʩʷ ʧʨʦʮʝʩ, ʧʨʠ ¤n  ʟ ʡʤʦʚʽʨʥʽʩʪʶ 1 ʚʽʥ 

ʦʧʠʥʠʪʴʩʷ ʚ ʧʦʛʣʠʥʘʶʯʦʤʫ ʩʪʘʥʽ S0. ʆʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʧʘʜʢʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʧʦʨʦʜʞʫʻʪʴʩʷ ʧʦʛʣʠʥʘʶʯʠʤ ʄʘʨʢʽʚʩʴʢʠʤ ʣʘʥʮʶʛʦʤ, - ʯʠʩʣʦ 

ʧʝʨʝʙʫʚʘʥʴ ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʘʭ 1, , kS S»  ʜʦ ʤʦʤʝʥʪʫ ʧʦʛʣʠʥʘʥʥʷ. ʏʠʩʣʦ 

ʧʝʨʝʙʫʚʘʥʴ ʚ ʢʦʞʥʦʤʫ ʽʟ ʩʪʘʥʽʚ Si, 1,...,i k=  ʽ ʥʘ ʤʥʦʞʠʥʽ ʥʝʟʚʦʨʦʪʥʠʭ ʩʪʘʥʽʚ

{ }1, ,  kS S»  ï ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ, 

ʜʠʩʧʝʨʩʽʷʤʠ ʽ ʨʦʟʧʦʜʽʣʘʤʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ  ʘʣʛʝʙʨʘʾʯʥʦʾ ʪʝʦʨʽʾ ʄʘʨʢʽʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ . 

ɽʨʛʦʜʠʯʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ ï ʤʥʦʞʠʥʘ ʩʪʘʥʽʚ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ 

ʤʘʪʨʠʮʝʶ ʧʝʨʝʭʽʜʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟ ʷʢʦʛʦ ʙ ʩʪʘʥʫ ʧʨʦʮʝʩ 

ʥʝ ʚʠʭʦʜʠʚ, ʧʽʩʣʷ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ ʚʽʥ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʩʪʘʥʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʙʫʜʴ-ʷʢʠʡ ʩʪʘʥ ʝʨʛʦʜʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʟ 
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ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʩʪʘʥʫ ʟʘ ʩʢʽʣʴʢʠ-ʪʦ ʢʨʦʢʽʚ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʩʪʘʥʠ 

ʝʨʛʦʜʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʥʘʟʠʚʘʶʪʴʩʷ ʝʨʛʦʜʠʯʥʠʤʠ (ʟʚʦʨʦʪʥʠʤʠ). ʇʨʦʮʝʩ, ʷʢʠʡ 

ʧʦʨʦʜʞʫʻʪʴʩʷ ʝʨʛʦʜʠʯʥʠʤ ʣʘʥʮʶʛʦʤ, ʧʦʯʘʚʰʠʩʴ ʚ ʜʝʷʢʦʤʫ ʩʪʘʥʽ, ʥʽʢʦʣʠ ʥʝ 

ʟʘʚʝʨʰʫʻʪʴʩʷ, ʘ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʽʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ, ʧʦʪʨʘʧʣʷʶʯʠ 

ʚ ʨʽʟʥʽ ʩʪʘʥʠ ʟ ʨʽʟʥʦʶ ʯʘʩʪʦʪʦʶ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʭʽʜʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

ʊʦʤʫ ʦʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʨʛʦʜʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ï ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʘʭ , 1, , ,jS j k= »  ï ʚʽʜʥʦʩʥʽ ʯʘʩʪʦʪʠ ʧʦʧʘʜʘʥʥʷ 

ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʠ Sj ̔  ʦʜʥʦʯʘʩʥʦ ʜʦʣʷ ʯʘʩʫ, ʟʘ ʷʢʠʡ ʧʨʦʮʝʩ ʧʝʨʝʙʫʚʘʻ ʚ ʢʦʞʥʦʤʫ 

ʽʟ ʩʪʘʥʽʚ. ɺ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʨʛʦʜʠʯʥʠʭ ʣʘʥʮʶʛʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʽ ʜʠʩʧʝʨʩʽʷ ʯʘʩʫ (ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ) 

ʧʝʨʰʦʛʦ ʧʦʧʘʜʘʥʥʷ ʚ ʩʪʘʥ  Sj ʟ ʩʪʘʥʫ Si ʽ ʛʨʘʥʠʯʥʘ ʢʦʨʝʣʷʮʽʷ ʯʠʩʣʘ ʧʦʧʘʜʘʥʴ ʚ 

ʩʪʘʥʠ Si ʽ Sj. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʘʣʛʝʙʨʘʾʯʥʦʾ ʪʝʦʨʽʾ 

ʄʘʨʢʽʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ . 

ʄʘʨʢʽʚʩʴʢʠʡ ʧʨʦʮʝʩ ʟ ʜʠʩʢʨʝʪʥʠʤʠ ʩʪʘʥʘʤʠ
1, , kS S»  , ʧʝʨʝʭʦʜʠ ʤʽʞ 

ʷʢʠʤʠ ʜʦʟʚʦʣʝʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ 

ʄʘʨʢʽʚʩʴʢʠʤ ʣʘʥʮʶʛʦʤ. ʆʜʥʦʨʽʜʥʠʡ ʙʝʟʧʝʨʝʨʚʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ, 

ʧʦʚʝʜʽʥʢʘ ʷʢʦʛʦ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ 

ʟʘʢʦʥʫ, ʟʘʜʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʝʨʝʭʦʜʽʚ kjiqQ ij ,...,1,],[ == .  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʜʝ )( tpij D  ï ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʧʨʦʮʝʩʫ ʽʟ ʩʪʘʥʫ Si   ʚ ʩʪʘʥ Sj, ʟʘ ʯʘʩ 

tD. 

ʎʝ ʦʟʥʘʯʘʻ, ʷʢʱʦ ʧʨʦʮʝʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ Si, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ 

ʧʨʦʪʷʛʦʤ ʧʨʦʤʽʞʢʫ ʯʘʩʫ tD  ʚ ʩʪʘʥ Sj, ʷʢʠʡ ʚʽʜʤʽʥʥʠʡ ʚʽʜ Si, ʨʽʚʥʘ tqijD-  

ɸʥʘʣʦʛʽʯʥʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʧʨʦʮʝʩʫ ʧʨʦʪʷʛʦʤ ʧʨʦʤʽʞʢʫ ʯʘʩʫ tD ʽʟ 

ʩʪʘʥʫ Si ʚ ʩʪʘʥ Sj ʨʽʚʥʘ tqijD. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʫʤʦʚʽ 
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1

0,
k

ij

j

q
=

=ä    1, ,i k= »  (1.7) 

ʈʦʟʛʣʷʥʝʤʦ ʛʨʘʬ ʥʝʧʝʨʝʨʚʥʦʛʦ ʄʘʨʢʽʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ ʟ ʪʨʴʦʤʘ ʩʪʘʥʘʤʠ 

S1, S2, S3. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʘʪʨʠʮʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʝʨʝʭʦʜʽʚ ʤʘʻ ʚʠʛʣʷʜ: 
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(1.8) 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʘʪʨʠʮʽ ʟʥʘʯʝʥʥʷ , 1, ,iiq i k= »  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ (1.7) 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ä

¸
=

-=
k

ij
j

ijii qq
1

. 

ʆʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʧʝʨʝʨʚʥʦʛʦ ʄʘʨʢʽʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ ï 

ʩʪʘʮʽʦʥʘʨʥʠʡ (ʬʽʥʘʣʴʥʠʡ) ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʪʘʥʽʚ  1, },{ ka a a= »  , ʜʝ

1, , ka a»  ï ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʘʭ 1, ,  ks s»  ʚʽʜʧʦʚʽʜʥʦ.  

ʈʦʟʧʦʜʽʣ ʟʘʜʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʥʠʤ ʨʽʰʝʥʥʷʤ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ: 

0aQ=  , (1.9) 

ʷʢʘ ʚ ʨʦʟʛʦʨʥʫʪʽʡ ʬʦʨʤʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

  
(1.10) 

ʈʽʰʝʥʥʷ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʝʥʦʾ ʽʟ (ʂï1) ʨʽʚʥʷʥʴ (1.8) ̔  ʥʦʨʤʫʶʯʦʛʦ ʨʽʚʥʷʥʥʷ

1  1ka a+»+ = , ʚʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ { }1, , ka a a= »  . ʈʽʚʥʷʥʥʷ (1.9), (1.0) 

ʥʘʟʠʚʘʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʨʽʚʥʦʚʘʛʠ. ɺʦʥʠ ʣʝʛʢʦ ʩʢʣʘʜʘʶʪʴʩʷ ʧʦ ʛʨʘʬʫ 

ʤʘʨʢʦʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʚ ʢʦʞʥʦʤʫ ʩʪʘʥʽ ʚʭʽʜʥʠʡ ʧʦʪʽʢ 
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=ä
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ʧʦʚʠʥʝʥ ʜʦʨʽʚʥʶʚʘʪʠ ʚʠʭʽʜʥʦʤʫ ʧʦʪʦʢʫ. ʊʘʢ, ʜʣʷ ʣʘʥʮʶʛʘ (1.8) ʤʘʻʤʦ 

(ʪʘʙʣ.1.4): 

 

          ʊʘʙʣʠʮʷ 1.4 

ʉʪʘʥ 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʭʽʜʥʦʛʦ ʧʦʪʦʢʫ 

S1 ɛa2 1)
2

( al+
l

 

S2 ɚa1+ ɛa3 2)( alm+  

Sn 21
2

aa l
l
+  ɛa3 

       

   ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʧʦʪʦʢʽʚ 
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ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʄʘʨʢʽʚʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʩʷ ʧʝʨʝʜʽʩʪʦʨʽʷ ʧʨʦʮʝʩʫ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʧʦʚʝʜʽʥʮʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʪʽʣʴʢʠ ʯʝʨʝʟ ʧʦʪʦʯʥʠʡ ʩʪʘʥ, 

ʷʢʠʡ ʽ ʚʠʟʥʘʯʘʻ ʧʦʜʘʣʴʰʠʡ ʭʽʜ ʧʨʦʮʝʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʥʘʪʠ, ʷʢ ʜʦʚʛʦ ʧʨʦʮʝʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʽ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʨʦʟʧʦʜʽʣ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʽ Sj , ʱʦ ʟʘʣʠʰʠʚʩʷ, ʧʦʚʠʥʝʥ 

ʟʘʣʝʞʘʪʠ ʪʽʣʴʢʠ ʚʽʜ ʩʘʤʦʛʦ ʩʪʘʥʫ, ʘ ʥʝ ʚʽʜ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʴʦʤʫ.  ʎʽʻʶ 

ʚʣʘʩʪʠʚʽʩʪʶ ʚʦʣʦʜʽʻ ʪʽʣʴʢʠ ʦʜʠʥ ʨʦʟʧʦʜʽʣ ï ʝʢʩʧʦʥʝʥʮʽʡʥʠʡ,  ʬʫʥʢʮʽʷ 

ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʷʢʦʛʦ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

1
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tt t
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ʜʝ Ű  ï ʧʘʨʘʤʝʪʨ ʨʦʟʧʦʜʽʣʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ t. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʜʤʽʥʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʥʝʧʝʨʝʨʚʥʦʛʦ 

ʄʘʨʢʽʚʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ï ʝʢʩʧʦʥʝʥʮʽʡʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʚ ʢʦʞʥʦʤʫ ʽʟ ʩʪʘʥʽʚ. 

ʗʢʱʦ ʟʥʷʪʠ ʚʢʘʟʘʥʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚ ʩʪʘʥʘʭ

1, , kS S»  , ʪʦʙʪʦ, ʜʦʧʫʩʪʠʪʠ ʩʚʘʚʽʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ, ʪʦ ʧʨʦʮʝʩ 

ʩʪʘʻ ʥʘʧʽʚʤʘʨʢʚ̔ʩʴʢʠʤ. ʅʘʧʽʚʤʘʨʢʚ̔ʩʴʢʠʡ ʧʨʦʮʝʩ ʚʝʜʝ ʩʝʙʝ ʚʽʜʥʦʩʥʦ ʤʦʤʝʥʪʽʚ 

ʟʤʽʥʠ ʩʪʘʥʽʚ ʷʢ ʟʚʠʯʘʡʥʠʡ ʜʠʩʢʨʝʪʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ, ʽ ʧʨʠʡʥʷʪʦ 

ʛʦʚʦʨʠʪʠ, ʱʦ ʚ ʮʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʤʘʻ ʤʽʩʮʝ ʚʢʣʘʜʝʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʥʘʧʽʚʤʘʨʢʚ̔ʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ 

ʜʣʷ ʄʘʨʢʽʚʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ ʟʚôʷʟʘʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʮʝʩʫ ʩʠʩʪʝʤʦʶ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʢʦʚʠʭ ʧʦʭʽʜʥʠʭ. ʊʦʤʫ 

ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʣʠʚʘʶʪʴʩʷ ʚ 

ʩʢʣʘʜʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʟʘʜʘʯʫ. 

 

1.5. ʆʨʛʘʥʽʟʤ ʷʢ ʚʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ 

 

ɾʠʚʠʡ ʦʨʛʘʥʽʟʤ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʤʫ ʟʙʫʜʞʝʥʥʽ. ʎʝ 

ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʥ ʧʦʩʪʽʡʥʦ ʦʙʤʽʥʶʻʪʴʩʷ ʝʥʝʨʛʽʻʶ ʽ ʨʝʯʦʚʠʥʦʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʙʪʦ ʻ ʚʽʜʢʨʠʪʦʶ ʩʠʩʪʝʤʦʶ. ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ  

ʥʝ ʤʦʞʥʘ ʪʘʢ ʩʘʤʦ ʥʘʟʠʚʘʪʠ ʽ ʩʪʘʮʽʦʥʘʨʥʦʶ ʩʠʩʪʝʤʦʶ. ʊʽʣʴʢʠ ʟʘ ʚʽʜʥʦʩʥʦ 

ʢʦʨʦʪʢʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ ʡʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʠʤ. 

     ʋʤʦʚʥʘ/ʚʽʜʥʦʩʥʘ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʦʙʤʽʥʫ ʝʥʪʨʦʧʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

i lds ds ds= +  

0ids>  - ʥʝʦʙʦʨʦʪʥʽʡ ʧʨʦʮʝʩ,  0lds<  ï ʚʟʘʻʤʦʜʽʷ ʟ ʅʉ  

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʽʣʴʰʘ ʝʥʪʨʦʧʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʧʨʦʜʫʢʪʘʭ ʚʠʜʽʣʝʥʥʷ, ʘ 

ʥʝ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ. ʊʦʙʪʦ ʝʥʪʨʦʧʽʷ ʩʠʩʪʝʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʙʽʣʴʰʘ , ʘ ╢̏ ̑̄́̎Ȣ= ὧέὲίὸ   
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ʇʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʦʨʛʘʥʽʟʤ ʩʪʘʻ ʙʽʣʴʰ ʭʘʦʪʠʯʥʠʡ, ʘ ʩʘʤʝ ï 

ʝʥʪʨʦʧʽʷ ʨʦʩʪʝ (ʥʘʧʨʠʢʣʘʜ, ʟʣʦʷʢʽʩʥʠʡ ʧʫʭʣʠʥʥʠʡ ʧʨʦʮʝʩ). 

ɯʩʥʫʻ ʧʨʠʥʮʠʧ ʇʨʠʛʦʞʠʥʘ , ʷʢʠʡ ʛʦʚʦʨʠʪʴ , ʱʦ 0 ids

dt
>       ʘʣʝ  .ids

min
dt
   

ɿʚʽʜʩʠ ʩʣʽʜʢʫʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʝʥʪʨʦʧʽʾ  ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʪʘʢ ʩʘʤʦ άὭὲ. 

ʆʩʥʦʚʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ (ʢʣʽʪʠʥʠ, ʦʨʛʘʥʫ, ʦʨʛʘʥʽʟʤʫ) ï 

ʮʝ ʧʽʜʪʨʠʤʢʘ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʫʤʦʚʘʭ ʧʨʦʪʽʢʘʥʥʷ ʜʠʬʫʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʽ ʪ.ʽʥ.  

 

1.5.1 ʇʨʦʙʣʝʤʠ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʪʘ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ 

 

 ʂʣʘʩʠʯʥʘ ʬʽʟʠʢʘ ʧʽʜʢʨʝʩʣʶʻ ʩʪʽʡʢʽʩʪʴ, ʧʦʩʪʽʡʥʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ. ʉʴʦʛʦʜʥʽ ʦʯʝʚʠʜʥʦ, ʱʦ ʮʝ ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʜʦʩʠʪʴ ʨʽʜʢʠʭ 

ʚʠʧʘʜʢʘʭ. ɼʽʡʩʥʦ, ʤʠ ʚʩʶʜʠ ʟʽʰʪʦʚʭʫʻʤʦʩʷ ʟ ʝʚʦʣʶʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʽ ʩʢʣʘʜʥʦʩʪʽ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ʬʽʟʠʢʠ ʽ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʤʦʛʣʠ ʙ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʽʥʪʝʨʝʩ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʚʯʝʥʥʷʤ ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɿ'ʷʚʠʣʠʩʷ 

ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʦʶ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʫ ʬʽʟʠʯʥʠʭ ʘʙʦ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. 

 ʅʦʚʠʤ ʫʟʘʛʘʣʴʥʝʥʠʤ ʥʘʧʨʷʤʦʤ ʚ ʥʘʫʮʽ, ʱʦ ʚʠʚʯʘʻ ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʻ ʩʠʥʝʨʛʝʪʠʢʘ. ʋ ʥʝʾ ʚʭʦʜʷʪʴ ʪʘʢʽ ʦʙʣʘʩʪʽ 

ʟʥʘʥʴ ʷʢ ʥʝʣʽʥʽʡʥʘ ʜʠʥʘʤʽʢʘ, ʭʘʦʩ, ʬʨʘʢʪʘʣʠ, ʢʘʪʘʩʪʨʦʬʠ, ʭʚʠʣʴʦʚʽ ʽ ʧʦʣʴʦʚʽ 

ʝʬʝʢʪʠ ʽ ʪ.ʽʥ. ʉʠʥʝʨʛʝʪʠʢʘ ʚʠʚʯʘʻ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʬʦʨʤʠ, ʘʙʦ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʙʽʬʫʨʢʘʮʽʡ ʧʨʠ ʩʫʤʽʩʥʽʡ ʜʽʾ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʦʜʽ ʷʢ ʢʦʞʝʥ ʯʠʥʥʠʢ 

ʦʢʨʝʤʦ ʧʦʜʽʙʥʦʛʦ ʷʚʠʱʘ ʥʝ ʚʠʟʠʚʘʻ. ɺʠʥʠʢʥʝʥʥʷ ʩʠʥʝʨʛʝʪʠʢʠ ʦʙʫʤʦʚʣʝʥʝ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʮʝʩʠ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʷʢ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʦʾ, ʪʘʢ ʽ 
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ʩʪʦʭʘʩʪʠʯʥʦʾ ʜʠʥʘʤʽʢʠ ʫ ʧʽʜʧʨʦʩʪʦʨʽ ʟʘʣʝʞʥʠʭ ʚʽʜ ʯʘʩʫ ʫʧʨʘʚʣʷʶʯʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ɺʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʤʫ ʩʪʘʥʽ. ɼʘʣʝʢʦ ʚʽʜ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʘ ʥʝʩʪʽʡʢʘ ʽ 

ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ ʥʝ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ, ʢʨʽʤ ʪʦʛʦ, ʚ ʪʦʯʢʘʭ 

ʙʽʬʫʨʢʘʮʽʾ ʧʦʚʝʜʽʥʢʘ ʩʠʩʪʝʤʠ ʩʪʘʻ ʥʝʦʜʥʦʟʥʘʯʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʝʬʝʢʪʠ ʫʟʛʦʜʞʝʥʥʷ, ʢʦʣʠ ʢʦʦʧʝʨʘʪʠʚʥʘ ʧʦʚʝʜʽʥʢʘ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʢʦʨʝʣʶʻ ʥʘ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʚʽʜʩʪʘʥʷʭ ʯʝʨʝʟ ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ. 

ʃʽʥʽʡʥʘ ʥʝʚʨʽʚʥʦʚʘʞʝʥʘ ʪʝʨʤʦʜʠʥʘʤʽʢʘ ʦʭʦʧʣʶʻ ʚʩʽ ʚʠʧʘʜʢʠ, ʢʦʣʠ 

ʧʦʪʦʢʠ (ʯʠ ʰʚʠʜʢʦʩʪʽ ʥʝʟʚʦʨʦʪʥʠʭ ʧʨʦʮʝʩʽʚ) ʻ ʣʽʥʽʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ 

çʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣè (ʛʨʘʜʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʯʠ ʢʦʥʮʝʥʪʨʘʮʽʡ). ʆʜʥʠʤ ʟ 

ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʣʽʥʽʡʥʦʾ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʻ 

ʪʝʨʤʦʜʠʬʫʟʽʷ. ʊʘʢ, ʷʢʱʦ ʥʘ ʩʫʤʽʰ ʜʚʦʭ ʨʽʟʥʠʭ ʛʘʟʽʚ ʥʘʢʣʘʩʪʠ ʛʨʘʜʽʻʥʪ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦ ʦʜʠʥ ʟ ʛʘʟʽʚ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʧʦʙʣʠʟʫ ʛʘʨʷʯʦʾ ʩʪʽʥʢʠ, ʘ 

ʜʨʫʛʠʡ ð ʧʦʙʣʠʟʫ ʭʦʣʦʜʥʦʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʥʪʨʦʧʽʷ ʩʫʤʽʰʽ ʩʪʘʻ ʤʝʥʰʦʶ, ʥʽʞ ʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʫʤʽʰ ʙʫʣʘ ʙ ʦʜʥʦʨʽʜʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʜʞʝʨʝʣʦʤ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʫʜʠʥʫ ʟ ʨʽʜʠʥʦʶ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʥʠʟʫ. ʗʢʱʦ ʛʨʘʜʽʻʥʪ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʷʢʠʤ ʭʘʨʘʢʪʝʨʥʠʤ 

ʟʥʘʯʝʥʥʷʤ, ʪʝʧʣʦ ʧʝʨʝʥʦʩʠʪʴʩʷ ʯʝʨʝʟ ʨʽʜʠʥʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. ʇʨʦʪʝ ʧʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ 

ʧʝʚʥʦʤʫ ʛʨʘʜʽʻʥʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʥʪʘʥʥʦ ʚʠʥʠʢʘʶʪʴ ʢʦʥʚʝʢʪʠʚʥʽ ʦʩʝʨʝʜʢʠ ʟ 

ʨʝʛʫʣʷʨʥʦʶ ʪʝʯʽʻʶ. 

ʊʘʢʘ ʪʝʯʽʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʶ ʤʦʣʝʢʫʣʷʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʧʨʠʯʦʤʫ ʚʦʥʘ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʥʝʩʝʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʪʝʧʣʦʚʦʛʦ 

ʨʫʭʫ ʜʦ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʨʫʭʫ. ʎʝʡ ʝʬʝʢʪ ʥʘʟʠʚʘʻʪʴʩʷ 

ʙʝʥʘʨʽʚʩʴʢʦʶ ʥʝʩʪʽʡʢʽʩʪʶ. ɯʩʪʦʪʥʦ, ʱʦ ʧʨʠ ʜʝʷʢʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʚʠʥʠʢʘʪʠ 

ʥʦʚʠʡ ʪʠʧ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʧʦʚ'ʷʟʫʻ ʢʦʛʝʨʝʥʪʥʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʧʦʚʝʜʽʥʢʫ 
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ʩʠʩʪʝʤʠ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʚʝʢʮʽʶ 

ʟ ʭʽʤʽʯʥʦʶ ʢʽʥʝʪʠʢʦʶ). 

ɺʧʦʨʷʜʢʦʚʘʥʽʩʪʴ/ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ/ʢʦʦʧʝʨʘʪʠʚʥʘ ʧʦʚʝʜʽʥʢʘ ʚʠʥʠʢʘʶʪʴ 

ʜʦʩʪʘʪʥʴʦ ʜʘʣʝʢʦ ʚʽʜ ʨʽʚʥʦʚʘʛʠ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʅʦʚʽ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʨʘʜʠʢʘʣʴʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ çʨʽʚʥʦʚʘʞʥʠʭ ʩʪʨʫʢʪʫʨè, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʢʣʘʩʠʯʥʦʶ 

ʪʝʨʤʦʜʠʥʘʤʽʢʦʶ, ʥʘʧʨʠʢʣʘʜ ʨʽʜʠʥ ʘʙʦ ʢʨʠʩʪʘʣʽʚ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʤʦʞʫʪʴ 

ʽʩʥʫʚʘʪʠ ʜʘʣʝʢʦ ʚʽʜ ʨʽʚʥʦʚʘʛʠ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʘʪʥʴʦʛʦ ʚʝʣʠʢʦʛʦ ʧʨʠʪʦʢʫ 

ʝʥʝʨʛʽʾ ʽ ʨʝʯʦʚʠʥʠ.  

 

1.5.2. ɼʠʩʠʧʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ 

 

 ʊʝʨʤʽʥ çʜʠʩʠʧʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠè ʚʚʦʜʠʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʽʜʢʨʝʩʣʠʪʠ 

ʾʭʥʶ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʨʽʚʥʦʚʘʞʥʠʭ ʩʪʨʫʢʪʫʨ. ɼʠʩʠʧʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʚʨʘʞʘʶʯʠʡ ʧʨʠʢʣʘʜ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʜʘʪʥʽʩʪʴ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ 

ʩʣʫʞʠʪʠ ʜʞʝʨʝʣʦʤ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ. ʄʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʜʠʩʠʧʘʪʠʚʥʠʭ 

ʩʪʨʫʢʪʫʨ ʩʣʽʜ ʯʽʪʢʦ ʚʽʜʨʽʟʥʷʪʠ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʦʚʘʞʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʙʦʣʴʮʤʘʥʽʚʩʴʢʦʤʫ ʧʨʠʥʮʠʧʽ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ. 

ɹʦʣʴʮʤʘʥ ʧʦʚ'ʷʟʘʚ ʝʥʪʨʦʧʽʶ ʟ ʯʠʩʣʦʤ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʈ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

PlogkS=   

ʜʝ k ð ʫʥʽʚʝʨʩʘʣʴʥʘ ʧʦʩʪʽʡʥʘ ɹʦʣʴʮʤʘʥʘ.  

ɿ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʣʽʜʫʻ, ʱʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʟʘʤʢʥʝʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʥʪʨʦʧʽʻʶ Smax, ʚʽʜʧʦʚʽʜʘʻ 

ʩʠʪʫʘʮʽʾ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʯʠʩʣʦʤ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ. ɼʣʷ ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, 

ʟʘʤʢʥʫʪʠʭ ʩʪʦʩʦʚʥʦ ʤʘʩʦʦʙʤʽʥʫ, ʧʨʦʪʝ ʟʜʘʪʥʠʭ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʝʥʝʨʛʽʻʶ ʧʨʠ ʟʘʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʧʦʣʦʞʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʠʤ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʟʘʤʽʩʪʴ ʝʥʪʨʦʧʽʾ S ʪʝʧʝʨ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ 

ʚʽʣʴʥʫ ʝʥʝʨʛʽʶ U, ʚʠʟʥʘʯʝʥʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
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                                         TSHU -= ,  

ʜʝ H ï ʝʥʪʘʣʴʧʽʷ ʯʠ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʩʠʩʪʝʤʠ, ʘ ʊ ï ʘʙʩʦʣʶʪʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (ʫ ʛʨʘʜʫʩʘʭ ʂʝʣʴʚʽʥʘ). ʇʨʠ ʨʽʚʥʦʚʘʟʽ ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ ʜʦʩʷʛʘʻ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʨʽʚʥʷʥʥʷ U=f(H,T,S) ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʝʥʝʨʛʽʻʶ ʅ 

ʽ ʝʥʪʨʦʧʽʻʶ S. ʇʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʨʫʛʠʡ ʯʣʝʥ ʥʘʩʪʽʣʴʢʠ ʤʘʣʠʡ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ, ʱʦ ʾʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɽʥʪʨʦʧʽʷ ʧʨʠ ʮʴʦʤʫ ʪʘʢʦʞ 

ʤʘʣʘ. ʇʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʝʯʦʚʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟ ʥʠʟʴʢʦʶ ʝʥʪʨʦʧʽʻʶ, ʪʦʜʽ ʷʢ 

ʧʨʠ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʘʟʦʧʦʜʽʙʥʽ ʩʪʘʥʠ ʟ ʚʠʩʦʢʦʶ 

ʝʥʪʨʦʧʽʻʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʚʥʦʚʘʞʥʽ ʩʪʨʫʢʪʫʨʠ 

ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʙʦʣʴʮʤʘʥʽʚʩʴʢʦʤʫ ʧʨʠʥʮʠʧʫ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʜʦ ʥʠʭ ʙʦʣʴʮʤʘʥʽʚʩʴʢʠʡ 

ʧʨʠʥʮʠʧ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʥʝʧʨʠʜʘʪʥʠʡ. ʊʘʢ, ʫ ʨʘʟʽ ʙʝʥʘʨʽʚʩʴʢʦʾ ʥʝʩʪʽʡʢʦʩʪʽ 

(ʨʠʩ. 1.7), ʟʛʽʜʥʦ ʧʨʠʥʮʠʧʫ ɹʦʣʴʮʤʘʥʘ, ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʢʦʛʝʨʝʥʪʥʦʛʦ 

ʨʫʭʫ ʙʽʣʴʰ ʥʽʞ 1020 ʤʦʣʝʢʫʣ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʘ ʥʫʣʶ. ʊʦʤʫ ʙʝʥʘʨʽʚʩʴʢʫ 

ʥʝʩʪʽʡʢʽʩʪʴ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʣʠʰʝ ʚ ʤʝʞʘʭ ʧʨʠʥʮʠʧʦʚʦʛʦ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ.  

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʫʷʚʠʪʠ, ʱʦ ʢʦʥʚʝʢʪʠʚʥʽ ʧʦʪʦʢʠ ʬʣʫʢʪʫʘʮʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʠʞʯʝ ʜʝʷʢʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ 

ʟʘʚʞʜʠ ʤʘʶʪʴ ʤʽʩʮʝ, ʟʤʝʥʰʫʶʪʴʩʷ ʧʦ ʘʤʧʣʽʪʫʜʽ ʽ ʟʥʠʢʘʶʪʴ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠ 

ʛʨʘʜʽʻʥʪʘʭ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʜʝʷʢʽ 

ʬʣʫʢʪʫʘʮʽʾ ʧʦʩʠʣʶʶʪʴʩʷ ʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʧʦʪʦʢʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʥʦʚʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ ʧʦʨʷʜʦʢ, ʱʦ, ʚ ʧʨʠʥʮʠʧʽ, ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʨʦʩʢʦʧʽʯʥʽʡ ʬʣʫʢʪʫʘʮʽʾ, ʩʪʘʙʽʣʽʟʦʚʘʥʽʡ ʟʘ ʨʘʭʫʥʦʢ ʦʙʤʽʥʫ ʝʥʝʨʛʽʻʶ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʊʘʢʠʡ ʧʦʨʷʜʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʜʠʩʠʧʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʎʝʡ ʝʬʝʢʪ ʥʘʟʠʚʘʻʪʴʩʷ çʚʧʦʨʷʜʢʦʚʘʥʽʩʪʶ ʯʝʨʝʟ ʬʣʫʢʪʫʘʮʽʾè, ʘʙʠ ʧʽʜʢʨʝʩʣʠʪʠ 

ʡʦʛʦ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʙʦʣʴʮʤʘʥʽʚʩʴʢʦʛʦ ʧʨʠʥʮʠʧʫ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ, ʱʦ ʛʨʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʨʦʣʴ ʚ ʨʦʟʫʤʽʥʥʽ ʧʨʠʨʦʜʠ ʨʽʚʥʦʚʘʞʥʠʭ ʩʪʨʫʢʪʫʨ.  
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ʈʠʩ. 1.7.  ɯʣʶʩʪʨʘʮʽʾ ʙʝʥʘʨʽʚʩʴʢʦʾ ʥʝʩʪʽʡʢʦʩʪʽ: 

 ʘ ï ʧʨʠʥʮʠʧ ʫʪʚʦʨʝʥʥʷ ʥʝʩʪʽʡʢʦʩʪʽ. ʗʢʱʦ ʜʦ ʩʝʨʝʜʠ ʟ ʪʝʨʪʷʤ (ʚôʷʟʢʽʩʪʶ, ʟ 

ʜʠʩʠʧʘʮʽʻʶ ʝʥʝʨʛʽʾ) ʧʨʠʢʣʘʩʪʠ ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨ, ʪʦ ʧʨʠ ʜʝʷʢʦʤʫ ʢʨʠʪʠʯʥʦʤʫ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʢʦʥʚʝʢʪʠʚʥʽ ʢʦʛʝʨʝʥʪʥʽ ʪʝʯʽʾ;  

ʙ ï ʫʪʚʦʨʝʥʥʷ ʥʝʩʪʽʡʢʦʩʪʽ (ʩʪʨʫʪʫʨ) ʚ ʤʘʩʣʽ [7]; 

ʚ ï ʧʨʠʢʣʘʜ ʫʪʚʦʨʝʥʥʷ ʭʘʦʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʤʘʩʣʽ [8]; 

ʛ ï ʩʪʦʚʧʯʘʩʪʠʡ ʙʘʟʘʣʴʪ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ɯʨʣʘʥʜʽʾ [9] 

 

1.5.3. ʉʪʽʡʢʽʩʪʴ ʽ ʙʽʬʫʨʢʘʮʽʾ 

 

ʇʨʠ ʦʙʛʦʚʦʨʝʥʥʽ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʩʪʘʥʽʚ/ʨʦʟʚ`ʷʟʢʽʚ ʧʨʠʨʦʜʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʩʪʘʻ ʚʽʜʜʘʣʝʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʽʜ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. 

ʇʨʦʙʣʝʤʘ ʩʪʽʡʢʦʩʪʽ ʣʝʛʢʦ ʬʦʨʤʫʣʶʻʪʴʩʷ ʽ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʪʝʨʤʽʥʘʭ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ, ʪʘʢʠʭ, ʷʢ ʝʥʪʨʦʧʽʷ ʘʙʦ ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ. ʗʢʱʦ 

ʚʽʜʦʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʽʣʴʥʦʶ ʝʥʝʨʛʽʻʶ, ʪʦ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝʡ ʩʪʘʥ ʩʪʽʡʢʠʡ. 

ʗʢʙʠ ʥʘʚʽʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʣʫʢʪʫʘʮʽʾ ʨʽʚʥʦʚʘʛʘ ʩʠʩʪʝʤʠ ʙʫʣʘ ʧʦʨʫʰʝʥʘ, 

ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ ʩʠʩʪʝʤʠ ʟʤʝʥʰʫʚʘʣʘʩʷ ʙ ʜʦʪʠ, ʜʦʢʠ ʨʽʚʥʦʚʘʛʘ ʥʝ ʚʽʜʥʦʚʠʣʘʩʷ. 
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ʎʷ ʩʠʪʫʘʮʽʷ ʨʘʜʠʢʘʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʭ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʽʩʥʫʻ ʪʘʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 

ʙʫʣʦ ʙ ʦʧʠʩʘʪʠ ʩʪʘʥ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʪʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ ʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ. 

ʇʨʠʨʦʜʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʨʦʙʣʝʤʠ ʧʦʷʚʠ ʥʦʚʠʭ ʨʦʟʚ`ʷʟʢʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʙʽʬʫʨʢʘʮʽʾ. ʄʝʪʘ ʮʽʻʾ ʪʝʦʨʽʾ ï ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʨʦʟʚ`ʷʟʢʽʚ, ʱʦ ʚʠʥʠʢʘʻ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ. ʄʥʦʞʠʥʥʽʩʪʴ ʨʦʟʚ`ʷʟʢʽʚ 

ʚ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʩʪʫʧʦʚʫ ʧʦʷʚʫ ʘʚʪʦʥʦʤʥʦʩʪʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

1.5.4. ʌʣʫʢʪʫʘʮʽʾ 

 

ʉʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʯʝʟʥʦʛʦ ʯʠʩʣʘ ʝʣʝʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʤʦʣʝʢʫʣ ʚ ʨʽʜʠʥʽ, ʢʣʽʪʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʯʠ ʥʝʡʨʦʥʽʚ ʚ ʤʦʟʢʫ). ʆʯʝʚʠʜʥʦ, ʚʩʽ ʮʽ 

ʝʣʝʤʝʥʪʠ ʥʝ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʦʜʥʘʢʦʚʦʤʫ ʩʪʘʥʽ. ʆʪʞʝ, ʚ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ ʚʠʥʠʢʘʻ ʚʠʧʘʜʢʦʚʠʡ çʰʫʤè, ʱʦ ʚʽʜʽʛʨʘʻ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʨʦʣʴ 

ʟʙʫʨʶʚʘʥʥʷ ʚ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʟʙʫʨʶʚʘʥʥʷ ʛʝʥʝʨʫʶʪʴʩʷ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ (ʦʢʨʽʤ ʥʠʭ ʻ ʱʝ ʬʣʫʢʪʫʘʮʽʾ, 

ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ). 

ʌʣʫʢʪʫʘʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʦʙʣʠʟʫ ʪʦʯʦʢ ʙʽʬʫʨʢʘʮʽʾ, 

ʜʝ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ çʦʙʠʨʘʪʠè ʦʜʥʫ ʟ ʤʦʞʣʠʚʠʭ ʩʪʽʡʢʠʭ ʛʽʣʦʢ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ. ʇʨʦʪʝ ʟ ʩʘʤʠʭ ʨʽʚʥʷʥʴ ʥʝ ʚʠʧʣʠʚʘʻ 

ʧʝʨʝʚʘʛʘ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʛʽʣʢʠ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʤʠʥʫʯʦʩʪʽ ʚʨʘʭʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʪʦʙʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʪʦʥʢʦʛʦ ʦʧʠʩʫ, ʱʦ 

ʚʢʣʶʯʘʻ ʬʣʫʢʪʫʘʮʽʾ.  

ɺ ʦʙʣʘʩʪʽ ʤʘʣʠʭ ʤʘʩʰʪʘʙʽʚ ʚʠʭʦʜʠʪʴ ʤʘʡʞʝ ʧʫʘʩʦʥʽʚʩʴʢʠʡ ʨʦʟʧʦʜʽʣ, ʘʣʝ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʰʪʘʙʫ ʨʦʟʧʦʜʽʣ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʧʫʘʩʦʥʽʚʩʴʢʦʛʦ. ʎʝ 

ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʠʤ ʧʦʙʣʠʟʫ ʪʦʯʢʠ ʙʽʬʫʨʢʘʮʽʾ, ʜʝ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʜʦʚʛʦʭʚʠʣʴʦʚʽ ʧʨʦʩʪʦʨʦʚʽ ʢʦʨʝʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʚʨʘʞʘʶʯʘ ʘʥʘʣʦʛʽʷ 
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ʤʽʞ ʥʝʩʪʽʡʢʽʩʪʶ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʬʘʟʦʚʠʤʠ ʧʝʨʝʭʦʜʘʤʠ. ʇʦʟʘ 

ʦʙʣʘʩʪʶ ʩʪʽʡʢʦʩʪʽ ʚʠʧʘʜʢʦʚʽ ʬʣʫʢʪʫʘʮʽʾ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʯʘʩʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʧʦʤʽʪʥʠʤ ʯʠʥʦʤ. ʄʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ çʟʘʢʦʥʫ ʚʝʣʠʢʠʭ ʯʠʩʝʣè. 

ʉʧʨʘʚʜʽ, ʷʢʱʦ ʮʝʡ ʟʘʢʦʥ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʘʜʝʢʚʘʪʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ ʜʘʻʪʴʩʷ 

ʤʦʚʦʶ ʩʝʨʝʜʥʽʭ. ʊʫʪ ʞʝ, ʥʘʚʧʘʢʠ, ʬʣʫʢʪʫʘʮʽʾ ʢʝʨʫʶʪʴ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ.  

ɯʩʥʫʶʪʴ ʮʽʣʽ ʢʣʘʩʠ ʥʝʣʽʥʽʡʥʠʭ ʷʚʠʱ, ʷʢʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʬʘʟʦʚʠʤʠ 

ʧʝʨʝʭʦʜʘʤʠ, ʧʨʠʯʦʤʫ ʚ ʮʠʭ ʷʚʠʱʘʭ ʬʣʫʢʪʫʘʮʽʾ ʤʦʞʫʪʴ ʛʨʘʪʠ ʥʘʙʘʛʘʪʦ 

ʚʘʞʣʠʚʽʰʫ ʨʦʣʴ, ʥʽʞ ʮʝ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʜʦ ʮʠʭ ʧʽʨ. 

 

1.5.6. ɹʽʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 

 

ʅʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ ʧʨʦʩʪʦʾ ʢʣʽʪʠʥʠ ʚ ʧʨʦʮʝʩ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʣʫʯʝʥʽ 

ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʩʧʨʷʞʝʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʚʠʤʘʛʘʻ ʪʦʥʢʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʨʝʛʫʣʷʮʽʾ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʪʫʪ ʧʦʪʨʽʙʥʘ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ. ɼʘʣʽ, ʜʣʷ ʧʨʦʪʽʢʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ ʥʝʦʙʭʽʜʥʽ ʩʧʝʮʽʘʣʴʥʽ ʢʘʪʘʣʽʟʘʪʦʨʠ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ 

ʬʝʨʤʝʥʪʘʤʠ. ʂʦʞʝʥ ʬʝʨʤʝʥʪ ʚʠʢʦʥʫʻ ʩʚʦʻ ʢʦʥʢʨʝʪʥʝ ʟʘʚʜʘʥʥʷ, ʽ, ʷʢʱʦ 

ʨʦʟʛʣʷʥʫʪʠ, ʷʢ ʢʣʽʪʠʥʘ ʚʠʢʦʥʫʻ ʩʢʣʘʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʪʦ ʤʦʞʥʘ 

ʧʦʤʽʪʠʪʠ, ʱʦ ʢʣʽʪʠʥʘ ʧʨʘʮʶʻ ʟʘ ʪʠʤʠ ʞ ʧʨʠʥʮʠʧʘʤʠ, ʱʦ ʽ ʩʫʯʘʩʥʠʡ 

ʩʢʣʘʜʘʣʴʥʠʡ ʢʦʥʚʝʻʨ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʽʞ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʫ ʻ ʧʝʚʥʠʡ ʟʚ'ʷʟʦʢ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʙʽʦʣʦʛʽʯʥʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʻ ʦʜʥʦʯʘʩʥʦ ʩʪʨʫʢʪʫʨʥʦʶ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ. 

ɺʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʩʘʤʝ ʪʘʢʦʛʦ ʪʠʧʫ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʠʩʠʧʘʪʠʚʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ (ʪʦʙʪʦ ʫʯʘʩʪʽ ʚ 

ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ) ʚ ʫʤʦʚʘʭ, ʜʘʣʝʢʠʭ ʚʽʜ ʨʽʚʥʦʚʘʛʠ.  

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʤʽʞ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʦʾ 

ʢʣʽʪʠʥʠ ʪʘ ʩʢʣʘʜʦʤ ʾʾ ʦʪʦʯʝʥʥʷ ʻ ʚʨʘʞʘʶʯʘ ʚʽʜʤʽʥʥʽʩʪʴ (ʥʘʛʘʜʘʻʤʦ, ʱʦ ʩʝʨʝʜʥʷ 
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ʤʦʣʝʢʫʣʷʨʥʘ ʚʘʛʘ ʙʽʣʢʘ ʟʘ ʧʦʨʷʜʢʦʤ ʚʝʣʠʯʠʥʠ ʩʢʣʘʜʘʻ ~ 105, ʪʦʜʽ ʷʢ ʜʣʷ ʚʦʜʠ 

ʚʦʥʘ ʜʦʨʽʚʥʶʻ 18).  

ʏʘʩʪʦ ʥʘʛʦʣʦʰʫʚʘʣʦʩʷ, ʱʦ ʙʽʦʣʦʛʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʻ ʥʘ ʫʚʘʟʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʽ ʬʫʥʢʮʽʡ ʟʨʦʩʪʘʶʯʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʜʥʦʶ ʟ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʻ  ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʦʚ'ʷʟʘʥʽ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʽ ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʡ ʨʽʚʥʽ, ʢʣʽʪʠʥʥʠʡ ʨʽʚʝʥʴ ʟ ʥʘʜʢʣʽʪʠʥʥʠʤ, ʘ 

ʪʘʢʦʞ ʷʢ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʭʦʜʠ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʜʝʷʢʽ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʪʘʢʽ, ʷʢ ʨʝʛʫʣʷʮʽʷ ʢʣʽʪʠʥʥʦʛʦ ʧʦʜʽʣʫ ʘʙʦ ʢʣʽʪʠʥʥʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʤʦʨʬʦʛʝʥʝʟ, ʧʽʜʜʘʶʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʽʩʪʦʪʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʥʝʩʪʽʡʢʽʩʪʴ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʜʠʬʫʟʽʻʶ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʾʡ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʠʜʽʣʝʥʘ ʚʽʩʴ 

ʩʠʤʝʪʨʽʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʩʧʦʯʘʪʢʫ ʚ ʽʟʦʪʨʦʧʥʦʤʫ ʩʪʘʥʽ. 

ʄʽʞ çʭʽʤʽʻʶè, ʱʦ ʚʠʚʯʘʻʪʴʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʽʡ ʙʽʦʣʦʛʽʾ, ʽ çʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶè, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʢʽʥʝʪʠʯʥʠʭ ʨʽʚʥʷʥʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʫʤʦʚ, ʽʩʥʫʻ ʛʣʠʙʦʢʠʡ ʽ ʥʝʩʧʦʜʽʚʘʥʠʡ 

ʟʚ`ʷʟʦʢ. ʉʘʤʝ ʮʝʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʭʽʤʽʻʶ, ʪʝʨʤʦʜʠʥʘʤʽʢʦʶ ʽ ʤʘʪʝʤʘʪʠʢʦʶ ʪʘʢʠʡ 

ʧʨʠʚʘʙʣʠʚʠʡ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʦʙʣʝʤʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ.  

ɽʚʦʣʶʮʽʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʙʣʝʤʫ ʩʪʨʫʢʪʫʨʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʊʫʪ ʚʞʝ 

ʩʣʽʜ ʚʠʚʯʘʪʠ ʬʣʫʢʪʫʘʮʽʾ ʥʝ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʙʦ ʽʥʰʠʭ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʚʝʣʠʯʠʥ, 

ʘ ʬʣʫʢʪʫʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʤʦʜʠʬʽʢʘʮʽʾ 

ʢʽʥʝʪʠʯʥʠʭ ʨʽʚʥʷʥʴ. 

 

 

1.5.6. ɾʠʚʘ ʨʝʯʦʚʠʥʘ ʙʽʦʩʬʝʨʠ ʟʘ ʪʝʦʨʽʻʶ ɺʝʨʥʘʜʩʴʢʦʛʦ 

 

ʇʽʜ ʞʠʚʦʶ ʨʝʯʦʚʠʥʦʶ ɺʝʨʥʘʜʩʴʢʠʡ ʨʦʟʫʤʽʚ ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʚʠʨʘʞʝʥʫ ʯʝʨʝʟ ʤʘʩʫ, ʝʥʝʨʛʽʶ ʘʙʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ɾʠʚʘ ʨʝʯʦʚʠʥʘ 
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ʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʢʫ 0.01 - 0.02% ʚʽʜ ʤʘʩʠ ʚʩʽʻʾ ʙʽʦʩʬʝʨʠ. ɿʘʛʘʣʴʥʘ ʚʘʛʘ ʞʠʚʦʾ 

ʨʝʯʦʚʠʥʠ ʧʦʨʷʜʢʫ (2.4 - 3.6) *1012ʪ (ʚ ʩʫʭʽʡ ʚʘʟʽ). 

ʈʝʯʦʚʠʥʠ, ʫʪʚʦʨʝʥʽ ʙʝʟ ʫʯʘʩʪʽ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʥʝ ʟʘʣʫʯʝʥʽ ʫ ʚʠʨ 

ʞʠʪʪʷ, ɺʝʨʥʘʜʩʴʢʠʡ ʥʘʟʚʘʚ ʢʽʩʪʢʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ, ʧʨʦʜʫʢʪʠ ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʽʚ ʽ ʪ.ʧ. "ʅʝʞʠʚʠʭ" ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʽ ʥʝ 

ʙʫʚʘʻ, ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʘ ʨʝʯʦʚʠʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʣʫʯʝʥʦ ʚ ʢʨʫʛʦʦʙʽʛ ʞʠʪʪʷ. 

ʂʨʽʤ ʪʦʛʦ, ɺʝʨʥʘʜʩʴʢʠʡ ʚʠʜʽʣʷʚ ʚ ʦʩʦʙʣʠʚʫ ʛʨʫʧʫ ʙʽʦʢʦʩʪʥʫ ʨʝʯʦʚʠʥʫ, 

ʷʢʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʽʩʪʢʦʚʦʾ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʦʙʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʞʠʪʪʷ ʽ 

ʟʘʣʫʯʝʥʘ ʚ ʾʾ ʢʨʫʛʦʦʙʽʛ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʚʦʜʘ, ˇʨʫʥʪ ʽ ʪ.ʽʥ. ɺʦʜʘ, ʥʘʧʨʠʢʣʘʜ, ʧʦ 

ʧʨʘʚʫ ʚʚʘʞʘʻʪʴʩʷ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʜʘʻ ʞʠʪʪʷ. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʩʪʚʝʨʜʞʫʶʪʴ, 

ʱʦ ʚʦʥʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʚʦʾʭ ʩʪʨʫʢʪʫʨʘʭ. ɸ ʪʘʢ, 

ʷʢ ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʟʝʤʥʘ ʚʦʜʘ ˇʨʫʥʪʦʚʥʦ ʧʝʨʝʨʦʙʣʝʥʘ ʞʠʪʪʷʤ, ʪʦ ʚʽʜʥʝʩʪʠ ʾʾ ʜʦ 

ʢʽʩʪʢʦʚʠʭ ʨʝʯʦʚʠʥʘʤ ʤʠ ʥʽʷʢ ʥʝ ʤʦʞʝʤʦ. ʊʝ ʞ ʩʘʤʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʽ ʧʨʦ ˇʨʫʥʪʠ, 

ʷʢʽ ʜʝʷʢʽ ˇʨʫʥʪʦʟʥʘʚʮʽ ʚʚʘʞʘʶʪʴ "ʙʽʦʣʦʛʽʯʥʠʤ ʪʽʣʦʤ". ʊʦʤʫ ʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ 

ʚʠʥʝʩʝʥʽ ʚ ʦʩʦʙʣʠʚʫ ʧʨʦʤʽʞʥʫ ʛʨʫʧʫ. 

ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ ʛʨʫʧʫ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʎʝ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʢʘʤ'ʷʥʝ ʚʫʛʽʣʣʷ, ʥʘʬʪʘ, ʪʦʨʬ, ʘ ʪʘʢʦʞ ʚʘʧʥʷʢʠ, ʨʫʜʠ ʤʝʪʘʣʽʚ ʽ ʪ.ʽʥ. 

ʇʦ ʩʫʪʽ ʩʧʨʘʚʠ, ʚʝʩʴ ʰʘʨ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʮʶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʜʦʧʦʚʥʶʶʪʴ ʱʝ ʦʜʥʽʻʶ ʛʨʫʧʦʶ ʨʝʯʦʚʠʥ, 

ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʎʝ ʪʘʢ ʟʚʘʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ 

ʨʝʯʦʚʠʥʠ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʠʨʦʜʥʦʤʫ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥʠ, ʘʣʝ 

ʙʘʛʘʪʦ ʟ'ʻʜʥʘʥʥʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʫʪʠʣʽʟʫʶʪʴʩʷ ʞʠʚʦʶ ʨʝʯʦʚʠʥʦʶ, ʘ ʪʦʤʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʝʣʠʯʝʟʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʙʽʦʩʬʝʨʠ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʠʧʫ ʮʝʣʦʬʘʥʫ, ʢʘʧʨʦʥʫ ʽ ʪ.ʽʥ. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʞʠʪʪʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʨʦʡʰʣʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʪʘʜʽʶ ʟʙʘʛʘʯʝʥʥʷ, ʪʦʙʪʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ ʪʘʢʠʭ ʨʦʟʤʽʨʽʚ, ʚ ʷʢʠʭ ʚ 

ʧʨʠʨʦʜʽ ʚʦʥʠ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ. 
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1. ɺʠʩʦʢʘ ʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘʚʜʷʢʠ ʙʽʦʣʦʛʽʯʥʠʤ ʢʘʪʘʣʽʟʘʪʦʨʘʤ 

(ʬʝʨʤʝʥʪʘʤ). 

ʋ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʪʽʢʘʶʪʴ ʨʝʘʢʮʽʾ ʤʽʞ 

ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚ ʧʦʚʽʪʨʽ ʥʝ ʟ'ʻʜʥʫʶʪʴʩʷ, ʥʘʚʽʪʴ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʝʯʘʭ ʧʨʠ 

1000-ʛʨʘʜʫʩʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ɾʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʜʘʪʥʽ ʬʽʢʩʫʚʘʪʠ ʫ 

ʩʚʦʻʤʫ ʪʽʣʽ ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʟʦʪ ʘʪʤʦʩʬʝʨʠ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ 

ʫʤʦʚʘʭ, ʱʦ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʚʠʤʘʛʘʻ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʨʷʜʢʫ 500 ʛʨʘʜ. ʽ 

ʪʠʩʢʫ 300-500 ʘʪʤʦʩʬʝʨ. 

2. ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʡ. 

ɺʦʥʘ ʥʘ ʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʚʠʱʝ, ʥʽʞ ʚ ʥʝʞʠʚʽʡ ʨʝʯʦʚʠʥʽ; ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ 

ʛʫʩʝʥʠʮʽ ʩʧʦʞʠʚʘʶʪʴ ʟʘ ʜʝʥʴ ʢʽʣʴʢʽʩʪʴ ʾʞʽ, ʢʦʪʨʘ ʫ 100-200 ʨʘʟʽʚ ʙʽʣʴʰʝ ʚʘʛʠ 

ʾʭ ʪʽʣʘ; ʜʦʱʦʚʽ ʯʝʨʚ'ʷʢʠ, ʩʫʢʫʧʥʘ ʤʘʩʘ ʷʢʠʭ ʚ 10 ʨʘʟʽʚ ʙʽʣʴʰʝ ʙʽʦʤʘʩʠ ʚʩʴʦʛʦ 

ʣʶʜʩʪʚʘ, ʟʘ 150-200 ʨʦʢʽʚ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʩʚʦʾ ʦʨʛʘʥʽʟʤʠ ʚʝʩʴ 

ʦʜʥʦʤʝʪʨʦʚʠʡ ʰʘʨ ˇʨʫʥʪʫ; ʙʘʙʘʢʠ, ʭʦʚʨʘʭʠ ʽ ʪ.ʧ. ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʠʡ ʣʘʥʜʰʘʬʪ ʤʽʩʮʝʚʦʩʪʽ; ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ 

(ʰʘʨ 3 ʽ ʙʽʣʴʰʝ ʢʽʣʦʤʝʪʨʽʚ) ʥʘ 95-99% ʧʝʨʝʨʦʙʣʝʥʽ ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ; ʚʩʷ 

ʚʫʛʣʝʢʠʩʣʦʪʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘ 6-7 

ʨʦʢʽʚ, ʚʩʷ ʚʦʜʘ ɿʝʤʣʽ - ʟʘ 5-6 ʤʣʥ ʨʦʢʽʚ. 

3. ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʙʽʦʩʬʝʨʠ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 8 ʨʦʢʽʚ, ʜʣʷ ʩʫʰʽ - 14 ʨʦʢʽʚ, 

ʘ ʜʣʷ ʦʢʝʘʥʫ - 33 ʜʥʷ (ʪʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʦʨʛʘʥʽʟʤʠ ʟ ʢʦʨʦʪʢʠʤ ʧʝʨʽʦʜʦʤ ʞʠʪʪʷ). 

ɿʘ ʚʩʶ ʽʩʪʦʨʽʶ ʽʩʥʫʚʘʥʥʷ ʞʠʪʪʷ ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʨʦʡʰʣʘ 

ʯʝʨʝʟ ʙʽʦʩʬʝʨʫ, ʧʨʠʙʣʠʟʥʦ ʚ 12 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʤʘʩʫ ɿʝʤʣʽ. 

4. ɿʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ ʟʘʡʤʘʪʠ ʚʝʩʴ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ. 

ɺʝʨʥʘʜʩʴʢʠʡ ʥʘʟʚʘʚ ʮʝ "ʚʩʶʜʥʩ̔ʪʴʶ ʞʠʪʪ"̫. ɿʘ ʩʣʦʚʘʤʠ ɺʝʨʥʘʜʩʴʢʦʛʦ, 

"ʞʠʚʘ ʨʝʯʦʚʠʥʘ - ʩʫʢʫʧʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, - ʧʦʜʽʙʥʦ ʤʘʩʽ ʛʘʟʫ, ʨʦʟʪʽʢʘʻʪʴʩʷ ʧʦ 

ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʥʘʜʘʻ ʧʝʚʥʠʡ ʪʠʩʢ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʙʭʦʜʠʪʴ 

ʧʝʨʝʰʢʦʜʠ, ʱʦ ʟʘʚʘʞʘʶʪʴ ʡʦʛʦ ʨʫʭʫ, ʘʙʦ ʥʠʤʠ ʦʧʘʥʦʚʫʻ, ʾʭ ʧʦʢʨʠʚʘʻ. ʎʝʡ ʨʫʭ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʤʥʦʞʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ". ʉʘʤʝ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʜʦʟʚʦʣʠʣʘ 
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ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʪʘʣʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʫʩʽ ʝʧʦʭʠ. ɼʝʷʢʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʦʛʣʠ ʙ ʦʩʚʦʾʪʠ ʚʩʶ ʟʝʤʥʫ ʢʫʣʶ ʟʘ ʢʽʣʴʢʘ ʛʦʜʠʥ ʘʙʦ ʜʥʽʚ, ʷʢʱʦ 

ʙ ʥʝ ʙʫʣʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʪʨʠʤʫʶʪʴ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʯʠʩʝʣʴʥʽʩʪʴ ʜʝʷʢʠʭ ʙʘʢʪʝʨʽʡ ʧʦʜʚʦʶʻʪʴʩʷ ʢʦʞʥʽ 22 ʭʚʠʣʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʞʠʪʪʷ 

ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ʩʚʦʛʦ ʪʽʣʘ. ʅʘʧʨʠʢʣʘʜ, ʧʣʦʱʘ ʣʠʩʪʷ 

ʨʦʩʣʠʥ ʥʘ 1 ʛʘ, ʩʪʘʥʦʚʠʪʴ 8-10 ʛʘ ʽ ʙʽʣʴʰʝ. ʊʝ ʞ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ ʢʦʨʝʥʝʚʠʭ 

ʩʠʩʪʝʤ. 

5. ɸʢʪʠʚʥʽʩʪʴ ʨʫʭʫ ʚʩʫʧʝʨʝʯ ʧʨʠʥʮʠʧʫ ʟʨʦʩʪʘʥʥʷ ʝʥʪʨʦʧʽʾ. 

ɺʩʷ ʽʩʪʦʨʽʷ ʞʠʪʪʷ ʻ ʩʚʽʜʯʝʥʥʷ ʙʦʨʦʪʴʙʠ ʟ ʝʥʪʨʦʧʽʻʶ, ʪʦʙʪʦ ʟ ʩʠʣʘʤʠ 

ʨʫʡʥʫʚʘʥʥʷ. ɾʠʪʪʷ ʯʠʥʠʪʴ ʦʧʽʨ ʧʨʠʨʦʜʥʦʤʫ ʭʦʜʫ ʧʦʜʽʡ, ʩʧʨʷʤʦʚʘʥʦʤʫ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʚ ʧʨʠʨʦʜʽ. ʅʘʡʙʽʣʴʰ ʧʦʢʘʟʦʚʠʤʠ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʪʘʢʽ 

ʧʨʠʢʣʘʜʠ, ʷʢ ʨʫʭ ʨʠʙ ʧʨʦʪʠ ʪʝʯʽʾ ʨʽʯʢʠ, ʨʫʭ ʧʪʘʭʽʚ ʧʨʦʪʠ ʩʠʣʠ ʪʷʞʽʥʥʷ ʽ 

ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʽ ʪ.ʜ. 

6. ʉʪʽʡʢʽʩʪʴ ʧʨʠ ʞʠʪʪʽ ʽ ʰʚʠʜʢʝ ʨʦʟʢʣʘʜʘʥʥʷ ʧʽʩʣʷ ʩʤʝʨʪʽ. 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʦʨʛʘʥʽʟʤʽ ʙʽʦʩʬʝʨʠ, 

ʞʠʪʪʷ ʽ ʩʤʝʨʪʴ ʥʝ ʤʦʞʫʪʴ ʦʙʭʦʜʠʪʠʩʷ ʦʜʥʝ ʙʝʟ ʦʜʥʦʛʦ. ʄʠ ʞʠʚʝʤʦ ʪʦʤʫ, ʱʦ ʚ 

ʥʘʩ ʙʝʟʧʝʨʝʨʚʥʦ ʱʦʩʴ ʚʤʠʨʘʻ ʽ ʟʘʤʽʥʶʻʪʴʩʷ ʥʦʚʠʤ, ʘ ʥʘʨʦʜʠʚʰʠʩʴ ʯʝʨʝʟ 

ʨʦʟʚʠʪʦʢ ʧʨʠʭʦʜʠʪʴ ʜʦ ʩʚʦʻʾ ʟʘʛʠʙʝʣʽ. ɹʫʜʴ-ʷʢʘ ʧʽʜʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʤʫ ʧʽʩʣʷ 

ʩʤʝʨʪʽ ʧʦʚʠʥʥʘ ʧʦʚʝʨʥʫʪʠ ʨʝʯʦʚʠʥʫ ʚ ʢʨʫʛʦʦʙʽʛ ʞʠʪʪʷ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʧʨʦʮʝʩʫ. 

7. ɺʠʩʦʢʘ ʧʨʠʩʪʦʩʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʘʜʘʧʪʘʮʽʷ). 

ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʦʨʛʘʥʽʟʤʠ ʚʠʥʦʩʷʪʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʙʣʠʟʴʢʽ ʜʦ 

ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ, ʽʥʰʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʪʝʨʤʘʣʴʥʠʭ ʜʞʝʨʝʣʘʭ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʜʦ 140 ʛʨʘʜ., ɺ ʞʝʨʣʘʭ ʚʫʣʢʘʥʽʚ, ʚ ʥʘʜʛʣʠʙʦʢʠʭ ʟʘʧʘʜʠʥʘʭ ʦʢʝʘʥʫ, ʚ ʚʦʜʘʭ 

ʘʪʦʤʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʙʝʟʢʠʩʥʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʪ.ʧ. 

ʌʫʥʢʮʽʾ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʙʽʦʩʬʝʨʽ. 

1. ɽʥʝʨʛʝʪʠʯʥʘ - ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʾʾ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʦ ʭʘʨʯʦʚʠʭ 

ʣʘʥʮʶʛʘʭ. 
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ɾʠʪʪʷ ʚʠʥʠʢʘʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʫ ʃʝ ʐʘʪʝʣʴʻ-ɹʨʘʫʥʘ, ʷʢ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʝʥʪʨʦʧʽʾ, ʪʦʙʪʦ ʥʘ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʥʝʨʛʽʾ - ʮʝ ʥʘʡʙʽʣʴʰ 

ʧʨʠʨʦʜʥʘ ʬʫʥʢʮʽʷ ʞʠʪʪʷ. ʅʘʷʚʥʽʩʪʴ ʞʠʚʦʾ ʦʙʦʣʦʥʢʠ ʧʣʘʥʝʪʠ ʧʝʨʝʰʢʦʜʞʘʻ 

ʦʭʦʣʦʜʞʝʥʥʶ ʾʾ ʧʦʚʝʨʭʥʽ, ʘʢʫʤʫʣʶʶʯʠ ʚ ʩʦʙʽ ʝʥʝʨʛʽʶ, ʱʦ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʚ 

ʢʦʩʤʦʩ. ʇʨʘʚʜʘ, ʟʘʨʘʟ ʞʠʪʪʷ ʙʽʦʩʬʝʨʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʧʦʪʦʮʽ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʘʢʫʤʫʣʶʶʯʠ ʾʾ ʚ ʩʦʙʽ ʽ ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʧʨʷʤʦʤʫ 

ʚʽʜʦʙʨʘʞʝʥʥʶ ʾʾ ʚ ʢʦʩʤʦʩ. ʎʷ ʝʥʝʨʛʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ ʭʘʨʯʦʚʦʤʫ ʣʘʥʮʶʛʫ ʚʽʜ 

ʦʜʥʽʻʾ ʬʦʨʤʠ ʞʠʪʪʷ ʜʦ ʽʥʰʦʾ. ʋ ʤʽʨʫ ʮʴʦʛʦ ʨʫʭʫ ʾʾ ʝʥʪʨʦʧʽʷ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. 

ɿʨʝʰʪʦʶ ʚʦʥʘ ʧʝʨʝʭʦʜʠʪʴ ʚ ʪʝʧʣʦʚʫ ʬʦʨʤʫ ʽ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʟʘ ʤʝʞʽ ʧʣʘʥʝʪʠ. 

ʊʦʤʫ ʝʥʪʨʦʧʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʜʙʠʪʦʛʦ ʟ ʧʦʚʝʨʭʥʽ ʧʣʘʥʝʪʠ, ʚʠʷʚʣʷʻʪʴʩʷ 

ʽʩʪʦʪʥʦ ʙʽʣʴʰʝ ʝʥʪʨʦʧʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʧʣʘʥʝʪʦʶ. ʉʘʤʝ ʟʘ 

ʨʘʭʫʥʦʢ ʮʽʻʾ ʨʽʟʥʠʮʽ ʝʥʪʨʦʧʽʡ ʽʩʥʫʻ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʙʽʦʩʬʝʨʽ ʻ 

ʨʝʘʢʮʽʷ ʬʦʪʦʩʠʥʪʝʟʫ. ɭ ʪʘʢʦʞ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʭʝʤʦʩʠʥʪʝʟʫʶʯʠʭ 

ʞʠʚʠʭ ʽʩʪʦʪ, ʯʠʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʝʥʝʨʛʽʶ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. ʎʝ 

ʨʽʟʥʦʛʦ ʨʦʜʫ ʙʘʢʪʝʨʽʾ (ʟʘʣʽʟʦʙʘʢʪʝʨʽʾ, ʩʽʨʢʦʙʘʢʪʝʨʽʾ, ʘʟʦʪʦʙʘʢʪʝʨʽʾ ʪʘ ʽʥ.). 

ɺʠʷʚʣʝʥʽ ʮʽʣʽ ʝʢʦʩʠʩʪʝʤʠ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʩʪʽ 

ʭʝʤʦʩʠʥʪʝʟʫʶʯʠʭ ʙʘʢʪʝʨʽʡ ʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ. ʎʝ 

ʛʣʠʙʦʢʦʚʦʜʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʚ ʘʙʩʦʣʶʪʥʽʡ ʪʝʤʨʷʚʽ ʧʦʙʣʠʟʫ ʚʠʭʦʜʽʚ ʛʘʨʷʯʦʾ ʚʦʜʠ, 

ʙʘʛʘʪʦʾ ʤʽʥʝʨʘʣʴʥʠʤʠ ʩʦʣʷʤʠ ʽ ʩʽʨʢʦʶ, ʢʨʽʤ ʙʘʢʪʝʨʽʡ, ʽʩʥʫʶʪʴ ʽ ʫʥʽʢʘʣʴʥʽ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʪʚʘʨʠʥʠ, ʪʠʧʫ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 30 

ʩʤ ʽ ʪʨʠʤʝʪʨʦʚʽ ʯʝʨʚ'ʷʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʝʥʝʨʛʽʶ ʚʽʜ ʭʝʤʦʩʠʥʪʝʟʫʶʯʠʭ 

ʙʘʢʪʝʨʽʡ. ʄʦʞʣʠʚʦ, ʙʫʚ ʯʘʩ, ʢʦʣʠ ʪʘʢʽ ʬʦʨʤʠ ʞʠʪʪʷ ʙʫʣʠ ʙʽʣʴʰ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʽ ʟʘʧʦʚʥʶʚʘʣʠ ʚʩʶ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʜʦ ʷʢʦʾ ʟʚʘʞʘʶʯʠ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʤʦʛʣʠ ʧʨʦʙʠʪʠʩʷ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ. 

2. ʆʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʘ - ʦʢʠʩʣʝʥʥʷ ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʘʥʥʷ ʧʨʠ ʜʝʬʽʮʠʪʽ ʢʠʩʥʶ. 
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ʇʦʨʷʜ ʟ ʬʦʪʦʩʠʥʪʝʟʦʤ ʚ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥʘʭ ʥʘ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ 

ʨʽʚʥʝ ʡʦʤʫ ʟʘ ʤʘʩʰʪʘʙʦʤ ʦʢʠʩʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʜʠʭʘʥʥʷ, 

ʙʨʦʜʽʥʥʷ, ʛʥʠʪʪʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʚʦʜʠ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʪʝʧʣʦʪʠ, ʷʢʝ ʧʽʩʣʷ 

ʮʴʦʛʦ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʚ ʢʦʩʤʽʯʥʠʡ ʧʨʦʩʪʽʨ. ɯʩʪʦʪʥʦ ʤʝʥʰʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ 

ʉʦʥʮʷ ʢʦʥʩʝʨʚʫʻʪʴʩʷ ʚ ʟʝʤʥʽʡ ʢʦʨʽ, ʘʙʦ, ʟʘ ʩʣʦʚʘʤʠ ɺʝʨʥʘʜʩʴʢʦʛʦ, "ʡʜʫʪʴ ʫ 

ʛʝʦʣʦʛʽʶ", ʬʦʨʤʫʶʯʠ ʧʦʢʣʘʜʠ ʢʘʤ'ʷʥʦʛʦ ʚʫʛʽʣʣʷ, ʥʘʬʪʠ, ʪʦʨʬʫ ʽ ʪ.ʧ. ʎʽ 

ʧʨʦʮʝʩʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʪʽʢʘʥʥʷʤ ʚ ʙʝʟʢʠʩʥʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʝʘʢʮʽʡ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʩʽʨʢʦʚʦʜʥʶ ʪʘ 

ʤʝʪʘʥʫ. 

3. ɻʘʟʦʚʘ - ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʝʚʥʠʡ ʛʘʟʦʚʠʡ ʩʢʣʘʜ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʽ ʘʪʤʦʩʬʝʨʠ ʚ ʮʽʣʦʤʫ. 

ʌʦʪʦʩʠʥʪʝʟ ʧʨʠʚʽʚ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ ʚʫʛʣʝʢʠʩʣʦʪʠ 

ʽ ʥʘʢʦʧʠʯʝʥʥʶ ʢʠʩʥʶ ʽ ʦʟʦʥʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʨʦʟʚʠʪʢʫ ʙʽʦʩʬʝʨʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʨʠʥʘʡʤʥʽ ʜʚʘ ʧʝʨʝʣʦʤʥʠʭ ʤʦʤʝʥʪʠ: ʧʝʨʰʘ ʪʦʯʢʘ ʇʘʩʪʝʨʘ (1.2 ʤʣʨʜ ʨʦʢʽʚ 

ʪʦʤʫ), ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ ʜʦʩʷʛʣʦ 1% ʚʽʜ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʽ ʟ'ʷʚʠʣʠʩʷ ʧʝʨʰʽ 

ʘʝʨʦʙʥʽ ʦʨʛʘʥʽʟʤʠ (ʱʦ ʞʠʚʫʪʴ ʪʽʣʴʢʠ ʚ ʢʠʩʥʝʚʽʡ ʩʝʨʝʜʦʚʠʱʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʘʥʘʝʨʦʙʥʠʭ, ʱʦ ʞʠʚʫʪʴ ʫ ʙʝʟʢʠʩʥʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ); ʜʨʫʛʘ ʪʦʯʢʘ ʇʘʩʪʝʨʘ, 

ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ ʜʦʩʷʛʣʦ 10% ʚʽʜ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ, ʩʪʚʦʨʠʣʠʩʷ ʫʤʦʚʠ ʜʣʷ 

ʩʠʥʪʝʟʫ ʦʟʦʥʫ ʽ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ, ʱʦ ʟʘʭʠʩʪʠʣʦ ʦʨʛʘʥʽʟʤʠ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ 

ʧʨʦʤʝʥʽʚ. ɼʦ ʮʴʦʛʦ ʮʶ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʚʘʣʠ ʛʫʩʪʽ ʚʦʜʷʥʽ ʭʤʘʨʠ. 

4. ɼʝʩʪʨʫʢʪʠʚʥʘ - ʨʫʡʥʫʚʘʥʥʷ ʟʘʛʠʙʣʦʾ ʙʽʦʦʨʛʘʥʽʢʠ ʽ ʢʽʩʪʢʦʚʠʭ ʨʝʯʦʚʠʥ. 

ʎʝ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʙʽʦʩʬʝʨʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʞʠʪʪʷ ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ ʚ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʣʠʥ, ʱʦ ʩʪʦʷʪʴ ʚ ʥʘʡʧʝʨʰʠʭ 

ʣʘʥʢʘʭ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʽʚ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʙʽʦʩʬʝʨʠ ʟʘ 

ʚʠʥʷʪʢʦʤ ʨʦʩʣʠʥ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʻ ʜʝʩʪʨʫʢʪʦʨʘʤʠ (ʨʫʡʥʽʚʥʠʢʘʤʠ). ʆʜʥʘʢ 

ʛʦʣʦʚʥʘ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʣʝʞʠʪʴ ʛʨʠʙʘʤ ʽ ʙʘʢʪʝʨʽʷʤ. ʃ. ʇʘʩʪʝʨ ʥʘʟʚʘʚ 

ʙʘʢʪʝʨʽʾ "ʚʝʣʠʢʠʤʠ ʤʦʛʠʣʴʥʠʢʘʤʠ ʧʨʠʨʦʜʠ". ʆʜʥʦʯʘʩʥʦ ʞʠʪʪʷ ʙʝʨʝ ʫʯʘʩʪʴ ʽ ʚ 

ʨʫʡʥʫʚʘʥʥʽ ʢʽʩʪʢʦʚʠʭ ʨʝʯʦʚʠʥ (ʟʦʢʨʝʤʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ), ʜʦʚʦʜʷʯʠ ʾʭ ʧʦʩʪʫʧʦʚʦ 
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ʜʦ ʩʪʘʥʫ, ʧʽʩʣʷ ʷʢʦʛʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʚ ʢʨʫʛʦʦʙʽʛ ʞʠʪʪʷ (ʪʘʢ 

ʧʦʜʨʽʙʥʝʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ˇʨʫʥʪʫ). 

5. ʈʦʟʩʽʶʶʯʘ - ʨʦʟʩʽʶʚʘʥʥʷ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʩʽʶʚʘʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʢʨʦʚʽ ʢʨʦʚʦʩʤʦʢʪʫʯʠʤʠ ʯʠ 

ʨʦʟʩʽʶʚʘʥʥʷ ʦʨʛʘʥʽʢʠ ʝʢʩʢʨʝʤʝʥʪʽʚ ʘʙʦ ʪʨʫʧʽʚ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʝʩʪʨʫʢʪʦʨʘʤʠ. 

6. ʂʦʥʮʝʥʪʨʘʮʽʡʥʘ - ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫ ʩʚʦʻʤʫ ʪʽʣʽ 

ʨʦʟʩʽʷʥʽ ʝʣʝʤʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɹʫʜʴ-ʷʢʘ ʞʠʚʘ ʽʩʪʦʪʘ ʚ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʫʢʚʘʣʴʥʦ ʧʦ 

ʤʦʣʝʢʫʣʘʤ ʟʙʠʨʘʻ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʴʦʛʦ ʨʝʯʦʚʠʥʠ 

ʽ ʢʦʥʩʝʨʚʫʻ ʾʭ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ. ʊʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʨʛʘʥʮʶ ʚ 

ʪʽʣʽ ʜʝʷʢʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚ ʤʽʣʴʡʦʥʠ ʨʘʟʽʚ. ɺ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʙʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʤʦʞʝ ʙʫʪʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʨʦʩʣʠʥʘʤʠ, ʷʢʽ ʤʠ ʩʧʦʞʠʚʘʻʤʦ ʚ ʾʞʫ, ʨʝʯʦʚʠʥ, ʷʢʽ ʻ ʪʦʢʩʠʯʥʠʤʠ 

ʜʣʷ ʥʘʰʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʻ ʧʦʢʣʘʜʠ ʨʫʜ, ʚʘʧʥʷʢʽʚ, ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʽ ʪ.ʜ. 

7. ʊʨʘʥʩʧʦʨʪʥʘ - ʧʝʨʝʥʝʩʝʥʥʷ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʝʯʦʚʠʥʠ ʽ ʝʥʝʨʛʽʾ. 

ʎʝ ʻ ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʩʽʶʯʦʾ ʬʫʥʢʮʽʾ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ. ʏʘʩʪʦ ʪʘʢʝ 

ʧʝʨʝʥʝʩʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʚʝʣʠʯʝʟʥʽ ʚʽʜʩʪʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʤʽʛʨʘʮʽʷʭ ʽ 

ʢʦʯʽʚʣʷʭ ʪʚʘʨʠʥ. ʎʝ ʤʦʞʝ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, 

ʜʦʩʠʪʴ ʟʛʘʜʘʪʠ ʧʪʘʰʠʥʽ ʙʘʟʘʨʠ. 

8. ʉʝʨʝʜʦʚʠʱʝ-ʫʪʚʦʨʶʶʯʘ - ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʻ ʚʩʷ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ɺʦʥʘ ʩʪʚʦʨʝʥʘ ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʚʦʥʠ ʞ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʾʾ ʚ 

ʧʝʚʥʦʤʫ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʊʘʢ ʩʢʣʘʜʫ ʘʪʤʦʩʬʝʨʠ ʽ ʛʽʜʨʦʩʬʝʨʠ - ʮʝ ʧʨʦʜʫʢʪ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʙʽʦʩʬʝʨʽ. ɾʠʚʽ ʦʨʛʘʥʽʟʤʠ ʩʪʚʦʨʠʣʠ ʦʩʦʙʣʠʚʠʡ ʪʠʧ 

ʙʽʦʢʽʩʪʥʠʭ ʨʝʯʦʚʠʥʠ - ˇʨʫʥʪʫ. ʂʦʨʘʣʦʚʽ ʟʘʨʦʩʪʽ ʩʪʚʦʨʶʶʪʴ ʚ ʦʢʝʘʥʘʭ ʮʽʣʽ 

ʦʩʪʨʦʚʠ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʪʘʢʦʞ ʩʣʫʞʠʪʠ ʣʽʩʠ, ʚ ʷʢʠʭ ʤʽʢʨʦʢʣʽʤʘʪ ʽʩʪʦʪʥʦ 
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ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʦʣʷ. ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʞʠʪʪʷ 

ʥʘ ɿʝʤʣʽ, ʫʤʦʚʠ ʥʘ ʥʽʡ ʙʫʣʠ ʙ ʪʘʢʠʤʠ, ʱʦ ʟʘ ʥʘʰʠʤʠ ʧʦʥʷʪʪʷʤʠ ʞʠʪʪʷ ʥʘ ʥʽʡ 

ʙʫʣʘ ʙ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦʶ. ɰʾ ʘʪʤʦʩʬʝʨʘ ʥʘ 98% ʩʢʣʘʜʘʣʘʩʷ ʙ ʟ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ (ʟʘʨʘʟ ʙʣʠʟʴʢʦ 0.03%), ʥʘ 1,9% - ʟ ʘʟʦʪʫ (ʟʘʨʘʟ ʥʘ ɿʝʤʣʽ 79% ʘʟʦʪʫ, ʱʦ ʻ 

ʚʩʫʧʝʨʝʯ ʩʚʦʾʡ ʥʘʟʚʽ (ʘʟʦʪ - ʥʝ ʧʽʜʪʨʠʤʫʶʯʠʡ ʞʠʪʪʷ) ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʘʤʽʥʦʢʠʩʣʦʪ) , ʢʠʩʥʶ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʫʣʦ ʙ (ʟʘʨʘʟ 21%), ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ 290 Ñ 50ʦʉ, ʷʢʘ ʥʝ ʟʘʣʠʰʘʻ ʞʦʜʥʠʭ ʰʘʥʩʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʚʦʜʠ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ. ʉʣʦʚʦʤ, ʫʤʦʚʠ ʜʫʞʝ ʩʭʦʞʽ ʥʘ ʫʤʦʚʠ ʧʣʘʥʝʪʠ ɺʝʥʝʨʘ. 

9. ɯʥʬʦʨʤʘʮʽʡʥʘ - ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʾʾ ʚ ʩʧʘʜʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨʘʭ. 

ʎʷ ʬʫʥʢʮʽʷ ʧʦʢʠ ʱʝ ʤʘʣʦ ʚʠʚʯʝʥʘ, ʘʣʝ ʾʾ ʚʘʞʣʠʚʽʩʪʴ ʧʝʨʝʚʝʨʰʫʻ ʚʩʽ ʽʥʰʽ 

ʬʫʥʢʮʽʾ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ. 

 

ʂʦʥʪʨʦʣʥɹʽ ʟʘʧʠʪʘʥʥʷ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1 ʑʦ ʚʠʚʯʘʻ ʪʝʨʤʦʜʠʥʘʤʽʢʘ? 

2 ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʨʽʚʥʦʚʘʞʥʦʾ ʽ ʥʝʨʽʚʥʦʚʘʞʥʦʾ  ʪʝʨʤʦʜʠʥʘʤʽʢʦʶ ? 

3 ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʊɼ? 

4 ʑʦ ʪʘʢʝ ʢʽʣʴʢʽʩʪʴ  ʽʥʬʦʨʤʘʮʽʾ, ʚ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʾʾ ʚʠʤʽʨʶʶʪʴ? 

5 ʑʦ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʣʘ ʐʝʥʥʦʥʘ? ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ. 

6  ʑʦ ʭʘʨʘʢʪʝʨʠʟʫʻ  ʫʤʦʚʥʘ ʝʥʪʨʦʧʽʷ? 

7 ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʥʪʨʦʧʽʾ ʽ ʽʥʬʦʨʤʘʮʽʾ. 

8 ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʝʥʪʨʦʧʽʷ ʪʘ ʥʝʛʝʥʪʨʦʧʽʷ? 

9 ʗʢ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʢʨʠʪʽʡ 

ʩʠʩʪʝʤʽ? 

10 ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ? 

11 ʇʦʷʩʥʠʪʴ ʜʽʶ ʧʨʠʥʮʠʧʫ ɼʘʥʢʦʚʘ. 

12 ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʮʽʥʥʽʩʪʶ  ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ? 

13 ʑʦ ʦʧʠʩʫʶʪʴ ʄʘʨʢʽʚʩʴʢʽ ʧʨʦʮʝʩʠ? 
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14 ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʘʪʴ ʪʘ ʥʝ ʟʘʣʝʞʘʪʴ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʩʠʩʪʝʤʽ? 

15 ʇʦʷʩʥʠʪʴ ʧʦʥʷʪʪʷ çʧʦʛʣʠʥʘʶʯʠʡ ʩʪʘʥè. 

16 ʏʠʤ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʠʩʢʨʝʪʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛ? 

17 ʇʦʷʩʥʠʪʴ ʧʦʥʷʪʪʷ çʝʨʛʦʜʠʯʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛè ʽ ʧʨʦʮʝʩ, ʷʢʠʡ 

ʚʽʥ ʧʦʨʦʜʞʫʻ. 

18 ʇʦʷʩʥʠʪʴ ʧʦʥʷʪʪʷ çʙʝʟʧʝʨʝʨʚʥʠʡ ʄʘʨʢʽʚʩʴʢʠʡ ʣʘʥʮʶʛè, ʥʘʟʚʽʪʴ  

ʦʩʥʦʚʥʽ ʡʦʛʦ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

19 ɿʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ  ʫʤʦʚʥʘ/ʚʽʜʥʦʩʥʘ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ? 

20 ʑʦ ʚʠʚʯʘʻ ʥʘʫʢʘ çʉʠʥʝʨʛʝʪʠʢʘè? 

21 ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʜʞʝʨʝʣʦʤ 

ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ, ʥʘʟʚʽʪʴ ʧʨʠʢʣʘʜʠ. 

22 ʑʦ ʚʠʟʥʘʯʘʻ ʪʝʨʤʽʥ çʜʠʩʠʧʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠè? ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʤʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʨʽʚʥʦʚʘʞʥʠʭ ʩʪʨʫʢʪʫʨ? 

23  ʉʬʦʨʤʫʣʶʡʪʝ ʧʨʦʙʣʝʤʫ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ.  

24 ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʬʣʫʢʪʫʘʮʽʾ ʧʦʙʣʠʟʫ ʪʦʯʦʢ ʙʽʬʫʨʢʘʮʽʾ? 

25 ʗʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʞʠʚʘ ʨʝʯʦʚʠʥʘ ʙʽʦʩʬʝʨʠ ʟʘ ʪʝʦʨʽʻʶ ɺʝʨʥʘʜʩʴʢʦʛʦ? 

ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʾʾ ʬʫʥʢʮʽʾ ʚ ʙʽʦʩʬʝʨʽ. 
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ʈʆɿɼɯʃ 2.  ʄʆʃɽʂʋʃʗʈʅɸ ɹɯʆʌɯɿʀʂɸ 

 

2.1. ʆʩʦʙʣʠʚʦʩʪʽ çʭʽʤʽʾ ʞʠʚʦʛʦè 

 

ɺʽʜʟʥʘʯʠʤʦ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ çʭʽʤʽʾ ʞʠʪʪʷè.  

1. ɾʠʚʘ ʩʠʩʪʝʤʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʭʽʤʽʯʥʦ ʛʝʪʝʨʦʛʝʥʥʘ.  

2. çɾʠʚʽè ʤʦʣʝʢʫʣʠ ʞʠʚʫʪʴ ʪʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʪʠʧʦʚʦʛʦ ʜʣʷ ʥʠʭ 

ʦʪʦʯʝʥʥʷ, ʪʦʙʪʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʽʥʰʠʭ çʞʠʚʠʭè ʤʦʣʝʢʫʣ. ɹʝʟʛʣʫʟʜʦ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʞʠʚʽ ʤʦʣʝʢʫʣʠ, ʘ ʣʠʰʝ ʧʨʦ ʩʠʩʪʝʤʫ ʤʦʣʝʢʫʣ ʚ ʮʽʣʦʤʫ - ʦʢʨʝʤʦ ʚʟʷʪʽ 

ʙʽʦʣʦʛʽʯʥʽ ʤʦʣʝʢʫʣʠ ʥʝ çʞʠʚʫʪʴè.  

3.ɾʠʚʘ ʧʨʠʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʻʜʥʽʩʪʶ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ. ɻʨʘʥʜʽʦʟʥʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʽ ʦʩʦʙʠʥ ʥʝ ʦʟʥʘʯʘʻ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʨʦʟʤʘʾʪʪʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʦʣʝʢʫʣ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʆʩʥʦʚʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ 

ʤʝʭʘʥʽʟʤʠ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʡ ʻʜʠʥʽ ʚ ʫʩʽʡ ʧʨʠʨʦʜʽ.  

4.ɹʫʜʦʚʘ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʪʠʥʠ ʡ ʦʨʛʘʥʽʟʤʫ ʜʠʢʪʫʻʪʴʩʷ ʥʫʢʣʝʾʥʦʚʠʤʠ 

ʢʠʩʣʦʪʘʤʠ ɼʅʂ ʽ ʈʅʂ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʩʚʦʾ ʬʫʥʢʮʽʾ ʯʝʨʝʟ ʙʽʣʢʠ.  

5.ɺʠʚʯʘʶʯʠ ʤʦʣʝʢʫʣʷʨʥʫ ʙʽʦʬʽʟʠʢʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ 

ʙʽʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʧʦʩʪʽʡʥʫ ʙʝʟʧʝʨʝʨʚʥʫ ʤʦʣʝʢʫʣʷʨʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʽ ʜʦ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

6.ɹʽʦʣʦʛʽʯʥʽ ʤʦʣʝʢʫʣʠ ʤʘʶʪʴ ʩʪʨʦʛʦ ʧʝʚʥʫ ʙʫʜʦʚʫ. ʄʘʣʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʮʽʻʾ ʙʫʜʦʚʠ ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴ ʾʭ ʙʽʦʭʽʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʬʫʥʢʮʽʶ. ʅʘʧʨʠʢʣʘʜ: 

ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʚʠʢʣʠʢʘʻ ʩʧ'ʷʥʽʥʥʷ, ʤʝʪʠʣʦʚʠʡ ï ʩʣʽʧʦʪʫ, ʭʦʯʘ ʭʽʤʽʯʥʦ ʚʦʥʠ ʥʝ 

ʤʘʶʪʴ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ.  

7.ʍʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʩʫʚʦʨʦ ʨʝʛʫʣʶʶʪʴʩʷ ʧʨʷʤʠʤʠ ʪʘ ʟʚʦʨʦʪʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ.  

8.ʇʝʨʝʚʘʞʥʦ ʚʩʽ ʙʽʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʻ ʬʝʨʤʝʥʪʘʪʠʚʥʠʤʠ ʽ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʟ ʥʠʭ ï ʘʚʪʦʢʘʪʘʣʽʪʠʯʥʠʤʠ.  

9.ʋ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʢʽʣʴʢʽʩʪʴ ʨʝʘʛʝʥʪʽʚ ʯʘʩʪʦ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʦʜʠʥʠʮʷʤʠ ʤʦʣʝʢʫʣ, ʘ ʥʝ ʥʝʩʢʽʥʯʝʥʥʽʩʪʶ, ʷʢ ʫ ʢʣʘʩʠʯʥʽʡ ʭʽʤʽʯʥʽʡ ʢʽʥʝʪʠʮʽ.  
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10.ʋ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʦʣʝʢʫʣʠ ʚ ʧʦʪʨʽʙʥʦʤʫ ʩʪʘʥʽ.  

11.ʉʫʪʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʭʽʤʽʯʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ ʽ ʰʚʠʜʢʽʩʪʶ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʾ, ʾʾ ʤʘʩʰʪʘʙʥʽʩʪʶ, ʯʘʩʦʤ ʽ 

ʧʨʦʩʪʦʨʦʤ.  

 

2.2. ɺʠʜʠ ʚʟʘʻʤʦʜʽʾ ʘʪʦʤʽʚ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʤʦʣʝʢʫʣʘʭ  

 

ɽʥʝʨʛʽʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʟʨʠʚʫ ʉ-ʉ-ʟʚ'ʷʟʢʫ ʜʦʨʽʚʥʶʻ 348,6 ʢɼʞ / ʤʦʣʴ. 

ʉʠʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʚʠʟʥʘʯʘʻ ʯʽʧʢʝ ʙʫʜʦʚʘ ʙʽʦʧʦʣʽʤʝʨʽʚ.  

ʄʽʞʤʦʣʝʢʫʣʷʨʥʘ ʚʟʘʻʤʦʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʣʘʙʢʠʤ ʟʚ'ʷʟʢʘʤ, ʪʦʤʫ 

ʱʦ ʩʠʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʩʪʚʦʨʶʚʘʣʦ ʙ ʚʽʜʥʦʩʥʦ ʞʦʨʩʪʢʽ ʩʪʨʫʢʪʫʨʠ. 

 

2.2.1. ʂʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ ï ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ   

 

ʂʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ (ʘʪʦʤʥʠʡ ʟʚ'ʷʟʦʢ, ʛʦʤʝʦʧʦʣʷʨʥʠʡ ʟʚ'ʷʟʦʢ) ï  ʭʽʤʽʯʥʠʡ 

ʟʚ'ʷʟʦʢ, ʫʪʚʦʨʝʥʠʡ ʧʝʨʝʢʨʠʪʪʷʤ (ʫʩʫʩʧʽʣʴʥʝʥʥʷʤ) ʧʘʨʠ ʚʘʣʝʥʪʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʭʤʘʨ. ɽʣʝʢʪʨʦʥʥʽ ʭʤʘʨʠ (ʝʣʝʢʪʨʦʥʠ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʦʢ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʧʘʨʦʶ.  

ɽʥʝʨʛʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʚʷôʟʢʫ ï ʩʦʪʥʽ ʢɼʞ/ʤʦʣʴ. 

ɯʩʥʫʶʪʴ ʪʨʠ ʚʠʜʠ ʢʦʚʘʣʝʥʪʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʤʝʭʘʥʽʟʤʦʤ. 

ʇʨʦʩʪʠʡ ʢʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ. ɼʣʷ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʦʞʝʥ ʟ ʘʪʦʤʽʚ ʥʘʜʘʻ 

ʧʦ ʦʜʥʦʤʫ ʥʝʩʧʘʨʝʥʦʤʫ ʝʣʝʢʪʨʦʥʫ. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʧʨʦʩʪʦʛʦ ʢʦʚʘʣʝʥʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʟʘʨʷʜʠ ʘʪʦʤʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ.  

ʗʢʱʦ ʘʪʦʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʨʦʩʪʠʡ ʢʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ, ʦʜʥʘʢʦʚʽ, ʪʦ 

ʩʧʨʘʚʞʥʽ ʟʘʨʷʜʠ ʘʪʦʤʽʚ ʫ ʤʦʣʝʢʫʣʽ ʪʘʢʦʞ ʦʜʥʘʢʦʚʽ, ʦʩʢʽʣʴʢʠ ʘʪʦʤʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʟʚ'ʷʟʦʢ, ʚ ʨʽʚʥʽʡ ʤʽʨʽ ʚʦʣʦʜʽʶʪʴ ʫʩʫʩʧʽʣʴʥʝʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ 
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ʧʘʨʦʶ, ʪʘʢʠʡ ʟʚ'ʷʟʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʧʦʣʷʨʥʠʤ ʢʦʚʘʣʝʥʪʥʠʤ ʟʚ'ʷʟʢʦʤ. ʊʘʢʠʡ 

ʟʚ'ʷʟʦʢ ʤʘʶʪʴ ʧʨʦʩʪʽ ʨʝʯʦʚʠʥʠ, ʥʘʧʨʠʢʣʘʜ ʆ2; N2; C12. 

ʗʢʱʦ ʘʪʦʤʠ ʨʽʟʥʽ, ʪʦ ʩʪʫʧʽʥʴ ʚʦʣʦʜʽʥʥʷ ʫʩʫʩʧʽʣʴʥʝʥʦʾ ʧʘʨʦʶ ʝʣʝʢʪʨʦʥʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʮʝʶ ʚ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʩʪʽ ʘʪʦʤʽʚ. ɸʪʦʤ ʟ ʙʽʣʴʰʦʶ 

ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʶ ʩʠʣʴʥʽʰʝ ʧʨʠʪʷʛʫʻ ʜʦ ʩʝʙʝ ʧʘʨʫ ʝʣʝʢʪʨʦʥʽʚ ʟʚ'ʷʟʢʫ, ʽ ʡʦʛʦ 

ʽʩʪʠʥʥʠʡ ʟʘʨʷʜ ʩʪʘʻ ʥʝʛʘʪʠʚʥʠʤ. ɸʪʦʤ ʟ ʤʝʥʰʦʶ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʶ 

ʥʘʙʫʚʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʪʘʢʠʡ ʞʝ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ. ʊʘʢʠʡ 

ʢʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʣʷʨʥʠʤ.  

ɼʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʠʡ ʟʚ'ʷʟʦʢ. ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʢʦʚʘʣʝʥʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʦʙʠʜʚʘ ʝʣʝʢʪʨʦʥʘ ʥʘʜʘʻ ʦʜʠʥ ʟ ʘʪʦʤʽʚ - ʜʦʥʦʨ. ɼʨʫʛʠʡ ʟ ʘʪʦʤʽʚ, ʱʦ ʙʝʨʝ 

ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʟʚ'ʷʟʢʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʘʢʮʝʧʪʦʨʦʤ. ʋ ʩʪʚʦʨʝʥʽʡ ʤʦʣʝʢʫʣʽ 

ʬʦʨʤʘʣʴʥʠʡ ʟʘʨʷʜ ʜʦʥʦʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ, ʘ ʬʦʨʤʘʣʴʥʠʡ ʟʘʨʷʜ 

ʘʢʮʝʧʪʦʨʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ.  

ʉʝʤʽʧʦʣʷʨʥʠʡ ʟʚ'ʷʟʦʢ. ʎʝʡ ʚʠʜ ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ 

ʘʪʦʤʦʤ, ʱʦ ʚʦʣʦʜʽʻ ʥʝʧʦʜʽʣʝʥʦʾ ʧʘʨʦʶ ʝʣʝʢʪʨʦʥʽʚ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʩʽʨʢʘ, 

ʛʘʣʦʛʝʥʠ ʽ ʪ. ʧ.) ʽ ʘʪʦʤʦʤ ʟ ʜʚʦʤʘ ʥʝʩʧʘʨʝʥʠʤʠ ʝʣʝʢʪʨʦʥʘʤʠ (ʢʠʩʝʥʴ, ʩʽʨʢʘ). 

ʉʝʤʽʧʦʣʷʨʥʠʡ ʟʚ'ʷʟʦʢ ʧʨʦʪʽʢʘʻ ʚ ʜʚʘ ʝʪʘʧʠ:  

- ʦʢʠʩʣʝʥʥʷ (ʧʝʨʝʥʝʩʝʥʥʷ ʦʜʥʦʛʦ ʝʣʝʢʪʨʦʥʘ) ʘʪʦʤʘ ʟ ʥʝʧʦʜʽʣʝʥʦʶ ʧʘʨʦʶ 

ʝʣʝʢʪʨʦʥʽʚ ʘʪʦʤʦʤ ʟ ʜʚʦʤʘ ʥʝʩʧʘʨʝʥʠʤʠ ʝʣʝʢʪʨʦʥʘʤʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʪʦʤ ʟ 

ʥʝʧʦʜʽʣʝʥʦʶ ʧʘʨʦʶ ʝʣʝʢʪʨʦʥʽʚ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʢʘʪʽʦʥ-ʨʘʜʠʢʘʣ (ʧʦʟʠʪʠʚʥʦ 

ʟʘʨʷʜʞʝʥʘ ʯʘʩʪʠʥʢʘ ʟ ʥʝʩʧʘʨʝʥʠʤ ʝʣʝʢʪʨʦʥʦʤ), ʘ ʘʪʦʤ ʟ ʜʚʦʤʘ ʥʝʩʧʘʨʝʥʠʤʠ 

ʝʣʝʢʪʨʦʥʘʤʠ ï ʚ ʘʥʽʦʥ-ʨʘʜʠʢʘʣ (ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʘ ʯʘʩʪʠʥʢʘ ʟ ʥʝʩʧʘʨʝʥʠʤ 

ʝʣʝʢʪʨʦʥʦʤ).  

- ʫʩʫʩʧʽʣʴʥʝʥʥʷ ʥʝʩʧʘʨʝʥʠʭ ʝʣʝʢʪʨʦʥʽʚ (ʷʢ ʫ ʚʠʧʘʜʢʫ ʧʨʦʩʪʦʛʦ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚ'ʷʟʢʫ).  

 

 

 



54 
 

2.2.2. ʉʣʘʙʢʽ ʟʚ'ʷʟʢʠ  

 

ʉʣʘʙʢʽ ʚʟʘʻʤʦʜʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʤʦʣʝʢʫʣʷʨʥʫ ʛʥʫʯʢʽʩʪʴ, ʪʦʙʪʦ 

ʢʦʥʬʦʨʤʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʧʦʣʽʤʝʨʽʚ. 

ɼʦ ʩʣʘʙʢʠʭ ʟʚ'ʷʟʢʽʚ ʚʽʜʥʦʩʷʪʴ: ʽʦʥʥʠʡ ʟʚ'ʷʟʦʢ, ʜʠʧʦʣʴʥʫ ʚʟʘʻʤʦʜʽʶ, 

ʦʨʽʻʥʪʘʮʽʡʥʫ ʩʠʣʫ, ʽʥʜʫʢʮʽʡʥʽ ʩʠʣʠ, ʜʠʩʧʝʨʩʽʡʥʫ ʩʠʣʫ (ʩʠʣʘ ɺʘʥ-ʜʝʨ-ɺʘʣʴʩʘ), 

ʚʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ, ʛʽʜʨʦʬʦʙʥʫ ʚʟʘʻʤʦʜʽʶ. 

 ɯʦʥʥʠʡ ʟʚ'ʷʟʦʢ. ɯʦʥʥʠʡ ʟʚ'ʷʟʦʢ ï ʤʽʮʥʠʡ ʭʽʤʽʯʥʠʡ ʟʚ'ʷʟʦʢ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʘʪʦʤʘʤʠ ʟ ʚʝʣʠʢʦʶ ʨʽʟʥʠʮʝʶ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʩʪʽ, ʧʨʠ ʷʢʽʡ 

ʟʘʛʘʣʴʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʘʨʘ ʧʦʚʥʽʩʪʶ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʘʪʦʤʘ ʟ ʙʽʣʴʰʦʶ 

ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʶ. ʋʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʪʠʧʦʚʠʤʠ ʤʝʪʘʣʦʤ ʽ ʥʝʤʝʪʘʣʦʤ. ʇʨʠ 

ʮʴʦʤʫ ʝʣʝʢʪʨʦʥʠ ʫ ʤʝʪʘʣʽ ʧʦʚʥʽʩʪʶ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʥʝʤʝʪʘʣʽʚ. ʋʪʚʦʨʶʶʪʴʩʷ 

ʽʦʥʠ. 

ʗʢʱʦ ʭʽʤʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʘʪʦʤʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʫ 

ʨʽʟʥʠʮʶ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʩʪʽ (ɽʅ> 1,7), ʪʦ ʟʘʛʘʣʴʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʘʨʘ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʘʪʦʤʘ ʟ ʙʽʣʴʰʦʶ ɽʅ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʻ ʫʪʚʦʨʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ 

ʧʨʦʪʠʣʝʞʥʦ ʟʘʨʷʜʞʝʥʠʭ ʽʦʥʽʚ:  

 

ɸÅ + Åɺ = ɸ+ + [:ɺ]- 

ɸ+, [:ɺ]- ð ʽʦʥʠ. 

ʅʘʛʘʜʘʻʤʦ, ʱʦ ɽʅ ï ʮʝ ʢʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʪʥʦʩʪʽ ʘʪʦʤʘ ʚ 

ʤʦʣʝʢʫʣʽ ʟʤʽʱʫʚʘʪʠ ʜʦ ʩʝʙʝ ʟʘʛʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʘʨʠ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʘʪʦʤʽʚ 

ʚʽʜʪʷʛʫʚʘʪʠ ʜʦ ʩʝʙʝ ʝʣʝʢʪʨʦʥʠ ʽʥʰʠʭ ʘʪʦʤʽʚ. 

ʄʽʞ ʫʪʚʦʨʝʥʠʤʠ ʽʦʥʘʤʠ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ, ʷʢʝ 

ʥʘʟʠʚʘʻʪʴʩʷ ʽʦʥʥʠʤ ʟʚ'ʷʟʢʦʤ. ɺʽʨʥʽʰʝ, ʪʘʢʠʡ ʧʦʛʣʷʜ ʟʨʫʯʥʠʡ. ʅʘ ʩʧʨʘʚʜʽ 

ʽʦʥʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʪʦʤʘʤʠ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʽʜʝ, ʘʙʦ ʤʘʡʞʝ 

ʥʽʜʝ, ʟʘʟʚʠʯʘʡ ʥʘ ʩʧʨʘʚʜʽ ʟʚ'ʷʟʦʢ ʥʦʩʠʪʴ ʯʘʩʪʢʦʚʦ ʽʦʥʥʠʡ, ʘ ʯʘʩʪʢʦʚʦ 

ʢʦʚʘʣʝʥʪʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʚ'ʷʟʦʢ ʩʢʣʘʜʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʽʦʥʽʚ ʯʘʩʪʦ 

ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʩʫʪʦ ʽʦʥʥʠʤ. ʅʘʡʚʘʞʣʠʚʽʰʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʚʽʜ 

ʽʥʰʠʭ ʪʠʧʽʚ ʭʽʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʧʦʣʷʛʘʶʪʴ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʪʘ 
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ʥʘʩʠʯʫʚʘʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʢʨʠʩʪʘʣʠ, ʫʪʚʦʨʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʽʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ, 

ʪʷʞʽʶʪʴ ʜʦ ʨʽʟʥʠʭ ʟʘ ʱʽʣʴʥʽʩʪʶ ʫʧʘʢʦʚʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʽʦʥʽʚ.  

ɽʥʝʨʛʽʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʟʘʨʷʜʘʤʠ ʦʧʠʩʫʻʪʴʩʷ ʟʘʢʦʥʦʤ ʂʫʣʦʥʘ: 

 

ɼʠʧʦʣʴʥʘ ʚʟʘʻʤʦʜʽʷ. ɼʠʧʦʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ï ʮʝ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʽʦʥʘʤʠ ʽ 

ʧʦʣʷʨʥʠʤʠ ʛʨʫʧʘʤʠ ʤʦʣʝʢʫʣ.  

ʇʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʜʠʧʦʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʩʪʝʤ ʚʠʜʽʣʷʶʪʴ 

ʦʨʽʻʥʪʘʮʽʡʥʫ ʩʠʣʫ. 

ʆʨʽʻʥʪʘʮʽʡʥʘ ʩʠʣʘ ï ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʜʠʧʦʣʷʤʠ.  

ɼʠʧʦʣʽ ʧʨʘʛʥʫʪʴ ʚʩʪʘʥʦʚʠʪʴʩʷ ʘʥʪʠʧʘʨʘʣʝʣʴʥʦ ʘʙʦ ʚ ʭʚʽʩʪ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ.  

ɽʥʝʨʛʽʷ ʦʨʽʻʥʪʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʜʠʧʦʣʽʚ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʫʙʫ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ: 

, 

ʜʝ P ï ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ, P = el (ʜʝʙʘʡ) [D]; l ï ʜʦʚʞʠʥʘ ʭʽʤʽʯʥʦʛʦ 

ʟʚ'ʷʟʢʫ ~  10-8 ʩʤ. 

Uʦʨ ʝʥʝʨʛʽʷ (ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʘ ʚʟʘʻʤʦʜʽʷ) ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʠʡ ʟʥʘʢ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʜʠʧʦʣʽʚ. ʄʽʥʽʤʫʤ ʝʥʝʨʛʽʾ ʚʟʘʻʤʦʜʽʡ ʧʨʠ ʦʨʽʻʥʪʘʮʽʾ 

ʤʦʣʝʢʫʣ ɸ ʽ ɺ ʻ 
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ʋ ʛʘʟʦʚʽʡ ʬʘʟʽ (ʨʽʜʠʥʘʭ), ʜʝ ʤʦʣʝʢʫʣʠ ʤʘʡʞʝ ʚʽʣʴʥʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʘʣʝ 

ʧʨʠʩʫʪʥʽʡ ʪʝʧʣʦʚʠʡ ʨʫʭ ʩʝʨʝʜʥʷ ʝʥʝʨʛʽʷ ʚʟʘʻʤʦʜʽʾ ʜʦʨʽʚʥʶʻ: 
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ɯʥʜʫʢʮʽʡʥʽ ʩʠʣʠ. ɼʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ, ʽʥʜʫʢʦʚʘʥʠʡ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ 

ɽ:  

P = ŬE 

ʆʙôʻʤ ʤʦʣʝʢʫʣʠ V ~  10-24 ʩʤ3 . 

ʗʢʱʦ Ɛ , ʪʦ 

 

, 

 
( )ʠʥʜU f T¸
(ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ).

 

ɼʠʩʧʝʨʩʽʡʥʘ ʩʠʣʘ (ʩʠʣʘ ɺʘʥ-ʜʝʨ-ɺʘʣʴʩʘ). ʎʷ ʚʟʘʻʤʦʜʽʷ 

ʚʘʣʝʥʪʥʦʥʘʩʠʱʝʥʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʭʤʘʨ. ʅʘʧʨʠʢʣʘʜ ʤʽʞ N2, O2, CO2.  

 

ʉʠʣʠ ɺʘʥ-ʜʝʨ-ɺʘʣʴʩʫ ʤʘʶʪʴ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʫ ʧʨʠʨʦʜʫ. ʉʢʣʘʜʘʶʪʴʩʷ ʽʟ 

ʩʠʣ ʪʷʞʽʥʥʷ ʽ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ. ɺʽʜʰʪʦʚʭʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ 

ʝʣʝʢʪʨʦʥʥʠʭ ʭʤʘʨ ʨʽʟʥʠʭ ʤʦʣʝʢʫʣ.  

ʉʠʣʠ ʪʷʞʽʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʪʨʴʦʤʘ ʚʠʜʘʤʠ ʚʟʘʻʤʦʜʽʾ:  

1) ʧʦʩʪʽʡʥʠʡ ʜʠʧʦʣʴ - ʧʦʩʪʽʡʥʠʡ ʜʠʧʦʣʴ (ʦʨʽʻʥʪʘʮʽʡʥʘ); 

2) ʧʦʩʪʽʡʥʠʡ ʜʠʧʦʣʴ - ʽʥʜʫʢʦʚʘʥʠʡ ʜʠʧʦʣʴ (ʽʥʜʫʢʦʚʘʥʘ); 

3) ʤʠʪʪʻʚʠʡ ʜʠʧʦʣʴ - ʤʠʪʪʻʚʠʡ ʜʠʧʦʣʴ (ʜʠʩʧʝʨʩʽʡʥʘ).  

ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ. ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ï ʨʽʟʥʦʚʠʜ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ 

ʟʚ'ʷʟʢʫ, ʥʝʚʘʣʝʥʪʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʘʪʦʤʦʤ ʚʦʜʥʶ H, ʢʦʚʘʣʝʥʪʥʦ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ 

ʘʪʦʤʦʤ A ʛʨʫʧʠ AH ʤʦʣʝʢʫʣʠ RA-H ʪʘ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʤ ʘʪʦʤʦʤ B ʽʥʰʦʾ 

ʤʦʣʝʢʫʣʠ (ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʫʧʠ ʪʽʻʾ ʞ ʤʦʣʝʢʫʣʠ) BR'. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʭ 

ʚʟʘʻʤʦʜʽʡ ʻ ʢʦʤʧʣʝʢʩʠ RA-H Å Å Å BR' ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʚ ʷʢʠʭ ʘʪʦʤ 

ʚʦʜʥʶ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ çʤʦʩʪʘè, ʱʦ ʟʚ'ʷʟʫʻ ʬʨʘʛʤʝʥʪʠ RA ʽ BR'.  

ʊʘʢʠʤ ʯʠʥʦʤ ʘʪʦʤ ʚʦʜʥʶ, ʟ'ʻʜʥʘʥʠʡ ʟ ʘʪʦʤʦʤ ʩʠʣʴʥʦ 

ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʟʜʘʪʥʠʡ ʜʦ ʫʪʚʦʨʝʥʥʷ ʱʝ ʦʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʟ ʽʥʰʠʤ ʩʠʣʴʥʦ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʡ ʘʪʦʤʦʤ.  

P r

1 2 2 62 /
2

U ap r
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ɺʠʥʠʢʥʝʥʥʷ ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ ʤʦʞʥʘ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʧʦʷʩʥʠʪʠ 

ʜʽʻʶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʩʠʣ. ɸʪʦʤ ʟ ʚʝʣʠʢʦʶ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʶ, ʥʘʧʨʠʢʣʘʜ, 

ʬʪʦʨ ʚ ʤʦʣʝʢʫʣʽ HF, ʟʤʽʱʫʻ ʥʘ ʩʝʙʝ ʝʣʝʢʪʨʦʥʥʫ ʭʤʘʨʫ, ʥʘʙʫʚʘʶʯʠ ʟʥʘʯʥʠʡ 

ʝʬʝʢʪʠʚʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ, ʘ ʷʜʨʦ ʘʪʦʤʘ ʚʦʜʥʶ (ʧʨʦʪʦʥ) ʤʘʡʞʝ 

ʧʦʟʙʘʚʣʷʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʦʾ ʭʤʘʨʠ ʽ ʥʘʙʫʚʘʻ ʝʬʝʢʪʠʚʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ. 

ʄʽʞ ʧʨʦʪʦʥʦʤ ʘʪʦʤʘ ʚʦʜʥʶ ʽ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤ ʘʪʦʤʦʤ ʬʪʦʨʫ ʩʫʩʽʜʥʴʦʾ 

ʤʦʣʝʢʫʣʠ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ, ʱʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ.  

ɽʥʝʨʛʽʷ ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ ʟʥʘʯʥʦ ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʟʚʠʯʘʡʥʦʛʦ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚ'ʷʟʢʫ (ʥʝ ʧʝʨʝʚʠʱʫʻ 40 ʢɼʞ/ʤʦʣʴ). ʆʜʥʘʢ ʮʽʻʾ ʝʥʝʨʛʽʾ 

ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʘʩʦʮʽʘʮʽʶ ʤʦʣʝʢʫʣ, ʪʦʙʪʦ ʾʭ ʦʙ'ʻʜʥʘʥʥʷ ʚ ʜʠʤʝʨʠ 

ʘʙʦ ʧʦʣʽʤʝʨʠ. ʉʘʤʝ ʘʩʦʮʽʘʮʽʷ ʤʦʣʝʢʫʣ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʶ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʥʷ ʽ ʢʠʧʽʥʥʷ ʪʘʢʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʬʪʦʨʦʚʦʜʝʥʴ, ʚʦʜʘ, ʘʤʽʘʢ. 

ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʪʘʢʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʚʘʞʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʙʽʣʢʠ ʽ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ. 

ɻʽʜʨʦʬʦʙʥʘ ʚʟʘʻʤʦʜʽʷ. ɻʽʜʨʦʬʦʙʥʽʩʪʴ (ʚʽʜ ʛʽʜʨʦ ... ʽ ʛʨʝʮ. phobos - 

ʩʪʨʘʭ, ʩʪʨʘʭ) - ʮʝ ʬʽʟʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʦʣʝʢʫʣʠ, ʷʢʘ çʧʨʘʛʥʝè ʫʥʠʢʥʫʪʠ 

ʢʦʥʪʘʢʪʫ ʟ ʚʦʜʦʶ. ʉʘʤʘ ʤʦʣʝʢʫʣʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʛʽʜʨʦʬʦʙʥʦʶ. 

ɻʽʜʨʦʬʦʙʥʽ ʤʦʣʝʢʫʣʠ ʟʘʟʚʠʯʘʡ ʥʝʧʦʣʷʨʥʽ ʽ çʚʽʜʜʘʶʪʴè ʧʝʨʝʚʘʛʫ ʥʝʧʦʣʷʨʥʠʤ 

ʨʦʟʯʠʥʥʠʢʘʤ. ʋ ʚʦʜʽ ʪʘʢʽ ʤʦʣʝʢʫʣʠ ʯʘʩʪʦ ʢʣʘʩʪʝʨʠʟʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʽʮʝʣ. 

ɺʦʜʘ ʥʘ ʛʽʜʨʦʬʦʙʥʠʭ ʧʦʚʝʨʭʥʷʭ ʟʙʠʨʘʻʪʴʩʷ ʚ ʢʨʘʧʣʽ ʟ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʢʫʪʘ ʟʤʦʯʫʚʘʥʥʷ.  

ʉʣʦʚʦ çʛʽʜʨʦʬʦʙʥʠʡè ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʥʦʥʽʤ ʜʦ ʩʣʦʚʘ 

çʣʽʧʦʬʽʣʴʥʠʡè - çʞʠʨʦʣʶʙʠʚʠʡè, ʭʦʯʘ ʮʝ ʥʝ ʮʽʣʢʦʤ ʢʦʨʝʢʪʥʝ. ɼʽʡʩʥʦ, 

ʛʽʜʨʦʬʦʙʥʽ ʨʝʯʦʚʠʥʠ ʚ ʮʽʣʦʤʫ ʣʽʧʦʬʽʣʴʥʽ, ʘʣʝ ʩʝʨʝʜ ʥʠʭ ʻ ʽ ʚʠʢʣʶʯʝʥʥʷ ï 

ʥʘʧʨʠʢʣʘʜ, ʩʠʣʽʢʦʥʠ.  

ɹʽʦʧʦʣʽʤʝʨʠ ʽ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ 

ʚʦʜʥʦʤʫ ʦʪʦʯʝʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʽʜʨʦʬʦʙʥʽ ʩʠʣʠ ï ʩʠʣʠ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʤʽʞ ʥʝʧʦʣʷʨʥʠʤʠ ʘʪʦʤʥʠʤʠ ʛʨʫʧʘʤʠ ʽ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ, ʷʢ 
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ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɻʽʜʨʦʬʦʙʥʘ ʚʟʘʻʤʦʜʽʷ ʚʽʜʽʛʨʘʻ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨ ʙʽʣʢʽʚ ʽ ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʩʪʝʤ (ʤʝʤʙʨʘʥ).  

 

2.3. ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʽ ʩʪʨʫʢʪʫʨʘ ʚʦʜʠ  

 

ɹʽʦʧʦʣʽʤʝʨʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʚʦʜʥʦʤʫ ʦʪʦʯʝʥʥʽ. ʆʩʦʙʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʦʜʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʘ ʻ ʥʝʟʘʤʽʥʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʢʣʽʪʠʥ ʽ ʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʦʜʥʝʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ  ʧʨʠʨʦʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʩʠʣʴʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʽʟʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ. ʄʽʞʤʦʣʝʢʫʣʷʨʥʽ ʚʦʜʥʝʚʽ ʟʚ'ʷʟʢʠ ʚʠʟʥʘʯʘʶʪʴ 

ʘʩʦʮʽʘʮʽʶ ʤʦʣʝʢʫʣ. ɸʩʦʮʽʡʦʚʘʥʽ ʨʝʯʦʚʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʧʣʘʚʣʝʥʥʷ ʽ ʢʠʧʽʥʥʷ ʽ ʚʝʣʠʢʠʤʠ ʾʭ ʨʽʟʥʠʮʷʤʠ. ʇʦʨʽʚʥʷʻʤʦ ʯʦʪʠʨʠ ʨʝʯʦʚʠʥʠ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʽʟʦʝʣʝʢʪʨʦʥʥʠʭ ʤʦʣʝʢʫʣ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2.1. 

ʄʝʪʘʥ ï ʥʝʘʩʦʮʽʡʦʚʘʥʘ ʨʝʯʦʚʠʥʘ, ʽʥʰʽ ʨʝʯʦʚʠʥʠ - ʘʩʦʮʽʡʦʚʘʥʽ 

ʚʦʜʥʝʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ. 

 

ʊʘʙʣʠʮʷ 2.1. ɺʣʘʩʪʠʚʦʩʪʽ ʽʟʦʝʣʝʢʪʨʦʥʥʠʭ ʨʝʯʦʚʠʥ  

 

ʈʝʯʦʚʠʥʘ 

 

Tʧʣʘʚʣʽʥʥʽ, 

K 

 

Tʢʠʧʽʥʥʷ, 

ʂ 

ʄʦʣʷʨʥʘ ʪʝʧʣʦʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 

ʢɼʞ/ʤʦʣʴ 

ʄʦʣʷʨʥʠʡ 

ʦʙ'ʻʤ, ʩʤ3/ʤʦʣʴ 

ʌʪʦʨʠʩʪʠʡ ʚʦʜʝʥʴ ʅF 181 292 30,2 20,2 

ɺʦʜʘ ʅ20 273 373 40,8 18,0 

ɸʤʽʘʢ H3N 195 240 23,4 20,8 

ʄʝʪʘʥ ʅ4ʉ 89 112 9,3 34,0 

 

ʇʦʨʽʚʥʷʻʤʦ ʚʣʘʩʪʠʚʦʩʪʽ ʜʚʦʭ ʽʟʦʤʝʨʥʠʭ ʨʝʯʦʚʠʥ: ʝʪʘʥʦʣʫ ʪʘ 

ʜʠʤʝʪʠʣʝʬʽʨʘ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2.2. ɺ ʝʪʘʥʦʣ ʚʭʦʜʠʪʴ ʛʨʫʧʘ ʆʅ, ʷʢʘ 

ʫʪʚʦʨʶʻ ʚʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ. ʋ ʜʠʤʝʪʠʣʝʬʽʨʝ ʪʘʢʠʭ ʟʚ'ʷʟʢʽʚ ʥʝʤʘʻ.  
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ʊʘʙʣʠʮʷ 2.2. ɺʣʘʩʪʠʚʦʩʪʽ ʝʪʘʥʦʣʫ ʪʘ ʜʠʤʝʪʠʣʝʬʽʨʘ  

ʈʝʯʦʚʠʥʘ Tʧʣʘʚʣʽʥʥʽ, 

K 

Tʢʠʧʽʥʥʷ, 

ʂ 

ʄʦʣʷʨʥʘ ʪʝʧʣʦʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 

ʢɼʞ/ʤʦʣʴ 

ɽʪʘʥʦʣ ʉ2ʅ5ʆʅ 161 351 42,8 

ɼʠʤʝʪʠʣʝʬʽʨ (ʉʅ3)2O 135 249 18,7 

 

ʈʝʯʦʚʠʥʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʚʦʜʥʝʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ, ʤʘʶʪʴ ʚʝʣʠʢʽ ʟʥʘʯʝʥʥʷ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ. ʊʘʢ, ʧʨʠ 20Áʉ e ʚʦʜʠ ð 80, ʅʉN ð 95, ʬʦʨʤʘʤʽʜʘ 

ʅʉONH2 ð 84, NH3 ð 15,5. ɺ ʪʦʡ ʞʝ ʯʘʩ e ʜʣʷ ʜʽʝʪʠʽʣʝʬʽʨʘ (ʉ2ʅ5)2ʆ ʜʦʨʽʚʥʶʻ 

4,3. 

ʉʪʨʫʢʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚʦʜʥʝʚʽ ʟʚ'ʷʟʢʠ, 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʟôʻʜʥʫʚʘʥʥʽ ʘʪʦʤʦʤ ʚʦʜʥʶ ʜʚʦʭ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʭ ʘʪʦʤʽʚ 

ɸ ʽ ɺ (ʆ, N, F, ʉl) ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ r(ɸɺ) ʤʝʥʰʝ ʩʫʤʠ ɺʘʥ-ʜʝʨ-ɺʘʣʴʩʦʚʠʭ 

ʨʘʜʽʫʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʘʜʽʫʩʠ ʤʽʞ: OO ï 0,28, ON ï 0,30, NN ï 0,33 ʥʤ. ʇʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʚʽʜʩʪʘʥʴ ʟʤʝʥʰʫʻʪʴʩʷ ʚ O-ʅ ....O  ʜʦ 0,255, ʚ ʆ-ʅ 

.... N ʜʦ 0,280, ʚ N-H .... O ʜʦ 0,288, ʚ N-ʅ ... N ʜʦ 0,310 ʥʤ.  

ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʧʪʠʯʥʠʭ ʩʧʝʢʪʨʘʭ ʽ ʚ ʩʧʝʢʪʨʘʭ 

ʷʜʝʨʥʦ ʤʘʛʥʽʪʥʦʛʦ ʨʝʟʦʥʘʥʩʫ. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʛʨʫʧ, ʱʦ 

ʤʽʩʪʷʪʴ ʘʪʦʤ ʅ, ʥʘʧʨʠʢʣʘʜ, ʆ-ʅ-, N-ʅ-ʛʨʫʧ, ʟʥʠʞʫʶʪʴʩʷ, ʷʢʱʦ ʚʦʜʝʥʴ ʫʪʚʦʨʶʻ 

ʚʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ. ʊʘʢ, ʚ ʤʦʥʦʤʝʨʥʽʡ ʤʦʣʝʢʫʣʽ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ  ʅ-ʉʆ-ʆʅ 

(ʨʠʩ. 2.1.) ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʛʨʫʧʠ ʆ-ʅ ʜʦʨʽʚʥʶʻ 3682 (1/ʩʤ), ʘ ʚ ʜʠʤʝʨʽ, 

ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʚʦʜʥʝʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ, ʚʦʥʘ ʜʦʨʽʚʥʶʻ 3080 (1/ʩʤ). ʄʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʡ ʽʥʰʽ ʯʘʩʪʦʪʠ ʤʦʥʦʤʝʨʘ. ɯʥʬʨʘʯʝʨʚʦʥʽ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʆ-ʅ-

ʛʨʫʧ ʩʠʣʴʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ, ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʨʦʩʪʘʶʪʴ. ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʚʧʣʠʚʘʻ ʥʘ ʝʣʝʢʪʨʦʥʥʽ ʩʧʝʢʪʨʠ, ʟʨʫʰʫʶʯʠ 

ʧʝʨʝʭʦʜʠ ʚ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʫ ʩʪʦʨʦʥʫ.  ʋ ʩʧʝʢʪʨʘʭ ʧʨʦʪʦʥʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʨʝʟʦʥʘʥʩʫ (ʇʄʈ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʭʽʤʽʯʥʽ ʟʩʫʚʠ, ʚʠʢʣʠʢʘʥʽ ʚʦʜʥʝʚʠʤ ʟʚ'ʷʟʢʦʤ.  
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ʈʠʩ. 2.1. ʉʭʝʤʘ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ 

 

ɽʥʝʨʛʽʷ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʯʦʚʠʥ, ʟ ʩʧʝʢʪʨʽʚ ʽ ʪ. ʜ. ʊʝʨʤʦʜʠʥʘʤʽʯʥʽ ʬʫʥʢʮʽʾ ʚʠʨʘʞʘʶʪʴʩʷ 

ʯʝʨʝʟ ʢʦʥʩʪʘʥʪʫ ʨʽʚʥʦʚʘʛʠ : 

 

 

ʂʚʘʜʨʘʪʥʽ ʜʫʞʢʠ ʧʦʟʥʘʯʘʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɺʽʣʴʥʘ ʝʥʝʨʛʽʷ ʫʪʚʦʨʝʥʥʷ 

ʚʦʜʥʝʚʦʛʦ ʟʚ'ʷʟʢʫ  

, 

 

 

ɼʝ DH  ð ʝʥʪʘʣʴʧʽʷ, DS ð ʝʥʪʨʦʧʽʷ ʫʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ. ɿ  ʮʴʦʛʦ 

ʨʽʚʥʷʥʥʷ ʚʠʧʣʠʚʘʻ 

. 

 

ɿʥʘʯʝʥʥʷ  ʧʦʨʷʜʢʫ 12ð30 ʢɼʞ/ʤʦʣʴ: ʜʣʷ ʚʦʜʠ 11,8, ʜʣʷ ʣʴʦʜʫ 

25,6, ʜʣʷ ʘʤʽʘʢʫ 15,5-18,5, ʜʣʷ ʅF 28,1-29,4 ʢɼʞ/ʤʦʣʴ. 

ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʟ ʚʫʛʣʝʮʝʤ ʫʪʚʦʨʶʻʪʴʩʷ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

(ʅʉN, ʭʣʦʨʦʬʦʨʤ ʉʅʉ13 ʚ ʩʫʤʽʰʽ ʟ ʧʽʨʠʜʠʥʦʤ ʉ5H5N ʪʘ ʽʥ.). 

ɺʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ ʟʘʚʞʜʠ ʟ'ʻʜʥʫʻ ʜʚʘ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʭ ʘʪʦʤʘ. ɸʪʦʤ ʅ ʥʝ 

ʫʩʫʩʧʽʣʴʥʶʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʪʦʤʘʤʠ ɸ ʽ ɺ; ʧʦʟʥʘʯʝʥʥʷ ɸ-ʅÅ Å Åɺ, ʚ ʷʢʦʤʫ 

ʩʫʮʽʣʴʥʘ ʨʠʩʘ ʦʟʥʘʯʘʻ ʢʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ, ʘ ʧʫʥʢʪʠʨ - ʚʦʜʥʝʚʫ, ʤʘʻ ʨʝʘʣʴʥʠʡ 

ʟʤʽʩʪ. ʈʝʥʪʛʝʥʦʛʨʘʬʽʷ ʥʝ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʘʪʦʤʘ 

ʅ, ʚʦʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʝʪʦʜʦʤ ʥʝʡʪʨʦʥʦʛʨʘʬʽʾ. ʋ ʩʠʩʪʝʤʽ ʆï ʅ.. ïʆ, 

_ [A H...B]

_ _ [AH][B]
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ʥʘʧʨʠʢʣʘʜ, ʢʦʚʘʣʝʥʪʥʠʡ ʟʚ'ʷʟʦʢ ʽʩʪʦʪʥʦ ʢʦʨʦʪʰʠʡ ʽ, ʟʥʘʯʠʪʴ, ʤʽʮʥʽʰʠʡ 

ʚʦʜʥʝʚʦʛʦ. ʋ ʩʠʩʪʝʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʭʦʜʠ  

 

ʉʪʨʫʢʪʫʨʘ ʚʦʜʠ ʽ ʣʴʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʦʜʥʝʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ. ʂʦʞʥʘ 

ʤʦʣʝʢʫʣʘ ʚʦʜʠ ʤʦʞʝ ʫʪʚʦʨʠʪʠ ʯʦʪʠʨʠ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʠ ʟ ʩʫʩʽʜʥʽʤʠ 

ʤʦʣʝʢʫʣʘʤʠ (ʨʠʩ. 2.2), ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʟʚ'ʷʟʢʽʚ ʪʝʪʨʘʝʜʨʠʯʥʝ. ɿʚʠʯʘʡʥʠʡ ʣʽʜ 

(ʣʽʜ I) ʤʘʻ ʛʝʢʩʘʛʦʥʘʣʴʥʫ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ, ʢʦʞʝʥ ʘʪʦʤ ʢʠʩʥʶ ʚ ʨʝʰʽʪʮʽ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʮʝʥʪʨʽ ʪʝʪʨʘʝʜʨʘ, ʚ ʚʝʨʰʠʥʘʭ ʷʢʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʩʫʩʽʜʥʽ ʘʪʦʤʠ 

ʆ. ɺʽʜʩʪʘʥʽ ʆ Å Å Å ʆ ʨʽʚʥʽ 0,276 ʥʤ. ʋ ʝʣʝʤʝʥʪʘʨʥʫ ʢʦʤʽʨʢʫ ʚʭʦʜʷʪʴ ʯʦʪʠʨʠ 

ʤʦʣʝʢʫʣʠ. ʄʦʣʝʢʫʣʷʨʥʘ ʨʝʰʽʪʢʘ ʣʴʦʜʫ ʜʫʞʝ ʢʨʠʭʢʦʪʽʣʘ, ʟ ʚʝʣʠʢʠʤʠ 

ʧʦʨʦʞʥʝʯʘʤʠ, ʪʘʢ ʷʢ ʾʾ ʢʦʦʨʜʠʥʘʮʽʡʥʝ ʯʠʩʣʦ ʤʘʣʝ. ʉʘʤʝ ʪʦʤʫ ʣʽʜ ʣʝʛʰʝ ʚʦʜʠ. 

ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʣʴʦʜʫ ʥʝ ʫʥʽʢʘʣʴʥʘ, ʾʾ ʤʘʶʪʴ ʪʘʢʦʞ ʢʨʠʩʪʘʣʠ ʘʣʤʘʟʫ, ʢʨʝʤʥʽʶ, 

ʛʝʨʤʘʥʽʶ.  

 

ʈʠʩ. 2.2. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʠ ʚʦʜʠ 

 

ʃʴʦʜʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʨʽʜʢʽʡ ʚʦʜʽ, ʘʣʝ ʟ ʙʽʣʴʰʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʽʣʴʢʽʩʪʴ çʜʝʬʝʢʪʽʚè ʟʨʦʩʪʘʻ. 

ʂʘʞʫʯʠ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʚʦʜʠ, ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʤʘʩʰʪʘʙ ʯʘʩʫ, ʚ ʷʢʦʤʫ ʮʷ 

O H O O H O- ÖÖÖÖ ÖÖÖÖ -
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ʩʪʨʫʢʪʫʨʘ ʨʝʻʩʪʨʫʻʪʴʩʷ. ʋ ʢʨʠʩʪʘʣʽ ʣʴʦʜʫ ʤʦʣʝʢʫʣʠ ʅ20 ʚʽʜʯʫʚʘʶʪʴ 

ʢʦʣʠʚʘʥʥʷ, ʧʦʚʦʨʦʪʠ ʽ ʨʽʜʢʽ ʪʨʘʥʩʣʷʮʽʡʥʽ ʧʝʨʝʤʽʱʝʥʥʷ. ʅʘ ʤʠʪʪʻʚʦʤʫ ʟʥʽʤʢʫ ʟ 

ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ Ű ʟ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʤ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ Űʢʦʣ å 2Ā10
-13 ʩ, 

ʚʠʭʦʜʠʪʴ ʤʠʪʪʻʚʘ ʘʙʦ ʄ-ʩʪʨʫʢʪʫʨʘ, ʱʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.3 ʘ. ɿʘ ʯʘʩ Ű, ʥʘ 

ʙʘʛʘʪʦ ʙʽʣʴʰʝ Űʢʦʣ, ʘʣʝ ʟʥʘʯʥʦ ʤʝʥʰʝ ʯʘʩʫ ʦʙʝʨʪʘʣʴʥʦʾ ʜʠʬʫʟʽʾ Űʜʠʬ ~ 10-5 ʩ, 

ʢʦʣʠʚʘʥʥʷ ʫʩʝʨʝʜʥʶʶʪʴʩʷ, ʽ ʥʘ ʟʥʽʤʢʫ ʚʠʜʥʦ  ʨʝʛʫʣʷʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ, ʘʣʝ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʣʝʢʫʣʠ - ʂ-ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 2.3 ʙ). ʅʘʨʝʰʪʽ, 

ʧʨʠ Ű> Űʜʠʬ, ʪ. ʝ. ɺ ʟʚʠʯʘʡʥʦʤʫ ʜʦʩʣʽʜʽ ʚʠʡʜʝ ʜʠʬʫʟʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʘ ʂ-

ʩʪʨʫʢʪʫʨʘ (ɼ-ʩʪʨʫʢʪʫʨʘ) (ʨʠʩ. 2.3 ʚ). ʋ ʨʽʜʢʦʾ ʚʦʜʽ ʄ- ʽ ʂ-ʩʪʨʫʢʪʫʨʠ ʧʦʜʽʙʥʽ 

ʢʨʠʩʪʘʣʽʯʥʦʾ, ʘʣʝ ɼ-ʩʪʨʫʢʪʫʨʘ ʨʦʟʤʠʪʘ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʤʦʣʝʢʫʣ. ʗʢʱʦ 

ʧʦʜʫʤʢʠ ʧʦʤʽʩʪʠʪʠ ʬʦʪʦʢʘʤʝʨʫ ʥʘ ʤʦʣʝʢʫʣʫ ʅ2ʆ ʽ ʨʝʻʩʪʨʫʚʘʪʠ ʥʘʚʢʦʣʠʰʥʽ 

ʤʦʣʝʢʫʣʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʜʘʥʦʾ, ʪʦ ʚʠʡʜʝ ɼ-ʩʪʨʫʢʪʫʨʘ ʨʽʜʠʥʠ, ʱʦ ʻ ʫʩʝʨʝʜʥʝʥʥʷʤ 

ʾʾ ʂ-ʩʪʨʫʢʪʫʨ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʽʟʥʠʤ ʯʘʩʦʤ ʜʦʩʚʽʜʫ 

Ű, ʦʪʨʠʤʫʶʪʴʩʷ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʽʟʥʽ ʪʠʧʠ ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 2.4). ʊʝʨʤʦʜʠʥʘʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʧʨʠʨʦʜʥʦ, ɼ-ʩʪʨʫʢʪʫʨʫ ʨʽʜʠʥʠ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʽ ʯʘʩʠ ʨʝʣʘʢʩʘʮʽʾ ʫ ʚʦʜʽ ʤʘʶʪʴ ʧʦʨʷʜʦʢ 10-5 ʩ (ʜʣʷ ʣʴʦʜʫ). 

 

ʈʠʩ. 2.3. ʄʠʪʪʻʚʘ (ʘ), ʢʦʣʠʚʘʣʴʥʦ-ʫʩʝʨʝʜʥʝʥʘ (ʙ) ʽ ʜʠʬʫʟʽʡʥʦ- 

ʫʩʝʨʝʜʥʝʥʘ (ʚ) ʩʪʨʫʢʪʫʨʠ ʚʦʜʠ. 
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ʈʠʩ. 2.4. ʏʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ  ( , ʩ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ 

ʤʝʪʦʜʘʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʦʜʠ ʽ ʣʴʦʜʫ 

 

2.4. ɽʣʝʤʝʥʪʘʨʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ  

 

ʇʨʠʙʣʠʟʥʠʡ ʝʣʝʤʝʥʪʘʨʥʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.3 

ʊʘʙʣʠʮʷ 2.3. ʇʨʠʙʣʠʟʥʠʡ ʝʣʝʤʝʥʪʘʨʥʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ɽʣʝʤʝʥʪ 
% 

ʜʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 
% ʘʪʦʤʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʉ 50 10,68 

O 20 25,7 

H 10 60,5 

N 8,5 2,44 

Ca 4 0,23 

P 2,5 0,13 

K 1 0,04 

S 0,8 0,13 

Na 0,4 0,08 

Cl 0,4 0,03 

Mg 0,1 0,01 

ʅʘʜʣʠʰʦʢ ʅ ʽ ʆ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʅ2ʆ. ʆʩʥʦʚʥʠʤʠ 

ʙʽʦʤʦʣʝʢʫʣʘʤʠ (ʙʽʦʧʦʣʽʤʝʨʘʤʠ) ʚ ʢʣʽʪʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʚʠʱʠʭ ʪʚʘʨʠʥ ʻ ɼʅʂ, 

lgt t
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ʈʅʂ, ʙʽʣʢʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ,ʣʽʧʽʜʠ (ʭʦʯʘ ʣʽʧʽʜʠ ʥʝ ʟʘʚʞʜʠ ʻ ʙʽʦʧʦʣʽʤʝʨʘʤʠ ʽ ʥʝ 

ʟʘʚʞʜʠ ʾʭ ʙʫʜʽʚʝʣʴʥʠʤʠ ʙʣʦʢʘʤʠ ʩʣʫʞʘʪʴ ʞʠʨʥʽ ʢʠʩʣʦʪʠ). 

 

ʊʘʙʣʠʮʷ 2.4. ɹʫʜʽʚʝʣʴʥʽ ʙʣʦʢʠ  ̔ʬʫʥʢʮʽʷ ʦʩʥʦʚʥʠʭ ʙʽʦʧʦʣʽʤʝʨʽʚ  

ɹʽʦʤʦʣʝʢʫʣʠ ɹʫʜʽʚʝʣʴʥʽ ʙʣʦʢʠ ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ 

ɼʅʂ ʜʠʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʪʠʜ  ʛʽʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʈʅʂ ʨʠʙʦʥʫʢʣʝʦʪʠʜʠ ʛʽʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ɹʽʣʢʠ   ʘʤʽʥʦʢʠʩʣʦʪʠ  ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ 

ʇʦʣʽʩʘʭʘʨʠʜʠ (ʛʣʽʢʦʛʝʥ)  

 
ʛʣʶʢʦʟʘ  

ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʘʧʘʩʘʥʥʷ 

ʝʥʝʨʛʽʾ 

ʃʽʧʽʜʠ  ʞʠʨʥʽ ʢʠʩʣʦʪʠ 
ʢʦʤʧʦʥʝʥʪ ʤʝʤʙʨʘʥ, 

 ʜʦʚʛʦʪʨʠʚʘʣʝ 

ʟʘʧʘʩʘʥʥʷ ʝʥʝʨʛʽʾ 

 

2.5. ɸʤʽʥʦʢʠʩʣʦʪʠ 

ɺʩʽ ʙʽʣʢʠ ʧʦʙʫʜʦʚʘʥʽ ʟ 20 ʪʠʧʽʚ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ (ɸʂ) ʟʘʣʠʰʢʽʚ. ʄʘʙʫʪʴ, 

ɸʂ ʚʠʥʠʢʣʠ ʥʘ ɿʝʤʣʽ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʭʽʤʽʯʥʦʾ ʝʚʦʣʶʮʽʾ. ʅʘʡʧʨʦʩʪʽʰʽ ɸʂ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʚʽʪʴ ʫ ʤʝʪʝʦʨʠʪʘʭ.  

ɺʽʜʦʤʦ ʙʽʣʴʰʝ 300 ʨʽʟʥʠʭ ɸʂ, ʘʣʝ ʚ ʧʨʠʨʦʜʽ ʚʦʥʠ ʽʩʥʫʶʪʴ ʫ ʚʽʣʴʥʦʤʫ 

ʩʪʘʥʽ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʢʦʨʦʪʢʠʭ ʧʝʧʪʠʜʽʚ.  

ɸʂ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʭʽʜʥʽ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʫ ʷʢʠʭ ʦʜʠʥ 

ʚʦʜʥʝʚʠʡ ʘʪʦʤ ʟʘʤʽʱʝʥʠʡ ʥʘ ʘʤʽʥʦʛʨʫʧʫ (-NH2):  

 

   

ɾʠʨʥʘ ʢʠʩʣʦʪʘ a-ʘʤʽʥʦʢʠʩʣʦʪʘ b-ʘʤʽʥʦʢʠʩʣʦʪʘ 

 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʩʽ ɸʂ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ ʙʽʣʢʽʚ, ʻ 

- ɸʂ, ʭʦʯʘ ʘʤʽʥʦʛʨʫʧʘ ʫ ʚʽʣʴʥʠʭ ɸʂ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʚ b, g, d, e ʧʦʣʦʞʝʥʥʷʭ.  
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ɸʂ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʨʠʨʦʜʦʶ ʨʘʜʠʢʘʣʘ (R).  

ɺʩʽ ʽʩʥʫʶʯʽ ʚ ʧʨʠʨʦʜʽ ɸʂ ʚʦʣʦʜʽʶʪʴ ʟʘʛʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ - 

ʘʤʬʦʪʝʨʥʽʩʪʶ (ʚʽʜ ʛʨʝʮ. amphoteros - ʜʚʦʩʪʦʨʦʥʥʽʡ), ʪʦʙʪʦ ʢʦʞʥʘ ɸʂ ʤʽʩʪʠʪʴ 

ʷʢ ʤʽʥʽʤʫʤ ʦʜʥʫ ʢʠʩʣʦʪʥʫ ʽ ʦʜʥʫ ʦʩʥʦʚʥʫ ʛʨʫʧʫ. ʋ ʨʦʟʯʠʥʘʭ ʮʽ ʛʨʫʧʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʚʦʭ ʬʦʨʤʘʭ: ʟʘʨʷʜʞʝʥʦʾ ʽ ʥʝʟʘʨʷʜʞʝʥʦʾ, ʤʽʞ ʷʢʠʤʠ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʽʚʥʦʚʘʛʘ.  

 ɼʦʤʽʥʫʚʘʥʥʷ ʢʠʩʣʠʭ ʯʠ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʟʤʽʱʝʥʥʷ ʨʽʚʥʦʚʘʛʠ) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ (ʨʅ). 

ʋ ʩʠʣʴʥʦ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʅ = 1) ɸʂ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ. ʋ 

ʩʠʣʴʥʦ ʣʫʞʥʽʡ (ʨʅ> 11) - ʥʝʛʘʪʠʚʥʠʡ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʅ ɸʂ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʠʧʦʣʴʥʠʡ ʽʦʥ 

. 

ʋʪʚʦʨʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʘʙʦ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʾ ɸʂ: 

 

ʇʝʧʪʠʜʥʠʡ ʟʚôʷʟʦʢ ʚ ʜʠʧʝʧʪʠʜʽ 

 

Ŭ ï ɸʤʽʥʦʢʠʩʣʦʪʠ 
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ɿ ʫʪʚʦʨʝʥʥʷʤ ʧʝʧʪʠʜʥʦʛʦ ʟʚ'ʷʟʢʫ NH-CO ʤʘʡʞʝ ʜʣʷ ʢʦʞʥʦʾ ɸʂ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʘʤʬʦʪʝʨʥʦʩʪʽ. ɺʣʘʩʪʠʚʦʩʪʽ ʙʽʣʢʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʥʘʙʦʨʫ ʨʘʜʠʢʘʣʽʚ, ʧʨʠʩʫʪʥʽʭ ʚ ɸʂ.  

ʉʫʯʘʩʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ɸʂ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʦʣʷʨʥʦʩʪʽ 

R-ʛʨʫʧ, ʪʦʙʪʦ ʥʘ ʟʜʘʪʥʦʩʪʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʦʜʦʶ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʅ (ʨʅ Ÿ 

7).  

 ʈʦʟʨʽʟʥʷʶʪʴ 5 ʢʣʘʩʽʚ ɸʂ:  

1) ʥʝʧʦʣʷʨʥʽ ʛʽʜʨʦʬʦʙʥʽ,  

2) ʧʦʣʷʨʥʽ ʛʽʜʨʦʬʽʣʴʥʽ;  

3) ʘʨʦʤʘʪʠʯʥʽ (ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʥʝʧʦʣʷʨʥʽ),  

4) ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʽ;  

5) ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʽ. 

2.6. ɹʽʣʢʠ ʪʘ ʾʭ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ɹʽʣʢʠ - ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʘʟʦʪʦʚʤʽʩʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʤʦʣʝʢʫʣʠ 

ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʽ ʽʟ ʟʘʣʠʰʢʽʚ ɸʂ. ʄʽʞʥʘʨʦʜʥʘ ʥʘʟʚʘ ʙʽʣʢʽʚ - ʧʨʦʪʝʾʥ (ʚʽʜ ʛʨʝʮ. 

ʈrotos - ʧʝʨʰʠʡ, ʥʘʡʚʘʞʣʠʚʽʰʠʡ). ɺʽʪʯʠʟʥʷʥʘ ʥʘʟʚʘ çʙʽʣʢʠè ʧʦʚ'ʷʟʘʥʘ ʟ 

ʚʠʷʚʣʝʥʥʷʤ ʚ ʪʢʘʥʠʥʘʭ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ ʨʝʯʦʚʠʥ, ʱʦ ʤʘʶʪʴ ʩʭʦʞʽʩʪʴ ʟ ʙʽʣʢʦʤ 

ʢʫʨʷʯʦʛʦ ʷʡʮʷ.  

ɹʽʣʢʠ - ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʩʧʦʣʫʢʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʩʦʪʥʽ ʽ 

ʥʘʚʽʪʴ ʪʠʩʷʯʽ ɸʂ - ʟʘʣʠʰʢʽʚ. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ (ʤ.ʤ.) ʙʽʣʢʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

6000 ʜʦ 106, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʣʘʥʮʶʛʽʚ (ʩʫʙ ʦʜʠʥʠʮʴ). 

ʋ ʙʽʣʴʰʦʩʪʽ ʤ.ʤ. ʙʽʣʢʽʚ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 20000 (ʮʝ 150-180 ɸʂ). ʗʢʱʦ ʚ 

ʤʦʣʝʢʫʣʽ ʤʽʩʪʠʪʴʩʷ ʤʝʥʰʝ 100 ɸʂ-ʟʘʣʠʰʢʽʚ, ʪʦ ʾʭ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

ʧʦʣʽʧʝʧʪʠʜʘʤʠ.  

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʣʢʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ɼʅʂ. ɹʝʟ 

ʙʽʣʢʽʚ ɼʅʂ ʥʝ ʤʦʞʝ ʨʝʧʣʠʮʠʨʦʚʘʪʠʩʷ, ʥʝ ʤʦʞʝ ʩʘʤʦʚʽʜʪʚʦʨʶʚʘʪʠʩʷ.  

 ɺ ʜʘʥʠʡ ʯʘʩ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ ʧʨʠʨʦʜʽ 1010-1012 ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʽʣʢʽʚ. 

ʆʜʥʘʢ ʚʠʚʯʝʥʦ ʟ ʥʠʭ ʽ ʚʠʟʥʘʯʝʥʦ ʙʫʜʦʚʫ ʧ'ʷʪʦʾ ʯʘʩʪʠʥʠ.  



67 
 

ʌʫʥʢʮʽʾ ʙʽʣʢʽʚ 

1. ʂʘʪʘʣʽʪʠʯʥʘ (ʬʝʨʤʝʥʪʘʪʠʚʥʘ).  

2. ʊʨʘʥʩʧʦʨʪʥʘ. ɼʠʭʘʣʴʥʘ ʬʫʥʢʮʽʷ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ ʧʝʨʝʥʝʩʝʥʥʷ ʢʠʩʥʶ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʣʝʢʫʣʘʤʠ ʛʝʤʦʛʣʦʙʽʥʫ - ʙʽʣʢʘ ʝʨʠʪʨʦʮʠʪʽʚ. ɹʽʣʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʘʥʩʧʦʨʪ ʤʽʜʽ, ʟʘʣʽʟʘ, ʪʠʨʦʢʩʠʥʽʚ,  ʘ ʪʘʢʦʞ ʚʽʪʘʤʽʥʽʚ ʚ ʦʨʛʘʥʠ-

ʤʽʰʝʥʽ.  

3. ɿʘʭʠʩʥʘ ʬʫʥʢʮʽʷ. ʆʩʥʦʚʥʫ ʬʫʥʢʮʽʶ ʟʘʭʠʩʪʫ ʚʠʢʦʥʫʻ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ-ʘʥʪʠʪʽʣ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ 

ʘʥʪʠʛʝʥʽʚ (ʙʘʢʪʝʨʽʡ, ʪʦʢʩʠʥʽʚ, ʚʽʨʫʩʽʚ, ʙʽʣʢʽʚ ʽ ʪ.ʽʥ.). ɿʘʭʠʩʥʘ ʬʫʥʢʮʽʷ ʙʽʣʢʽʚ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʚ ʟʜʽʙʥʦʩʪʷʭ ʨʷʜʫ ʙʽʣʢʽʚ ʧʣʘʟʤʠ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ, ʬʽʙʨʠʥʦʛʝʥʦʤ, 

ʜʦ ʟʛʦʨʪʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʛʦʨʪʘʥʥʷ ʬʽʙʨʠʥʦʛʝʥʠ ʫʪʚʦʨʶʶʪʴ ʟʛʫʩʪʦʢ ʢʨʦʚʽ, 

ʱʦ ʦʙʝʨʽʛʘʻ  ʚʽʜ ʚʪʨʘʪʠ ʢʨʦʚʽ ʧʨʠ ʧʦʨʘʥʝʥʥʷʭ.  

4. ʉʢʦʨʦʯʫʚʘʣʴʥʘ ʬʫʥʢʮʽʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʢʘʤʠ ʤ'ʷʟʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʢʪʠʥʫ ʽ ʤʽʦʟʠʥʫ. ʉʢʦʨʦʯʫʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʚʣʘʩʪʠʚʘ ʥʝ ʪʽʣʴʢʠ ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠʥʠ, 

ʘ ʡ, ʥʘʧʨʠʢʣʘʜ,  ʙʽʣʢʘʤ ʮʠʪʦʩʢʝʣʝʪʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʙʽʞʥʽʩʪʴ ʭʨʦʤʦʩʦʤ ʫ 

ʧʨʦʮʝʩʽ ʤʽʪʦʟʫ.  

5. ʉʪʨʫʢʪʫʨʥʘ ʬʫʥʢʮʽʷ. ɹ. ʚʠʢʦʥʫʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʬʫʥʢʮʽʶ (ʦʧʦʨʥʫ), 

ʚʦʥʠ ʟʘʡʤʘʶʪʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʝʨʰʝ ʤʽʩʮʝ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʬʽʙʨʣ̔ʷʨʥʽ 

ʙʽʣʢʠ, ʪʘʢʽ, ʷʢ ʢʦʣʘʛʝʥ (ʫ ʩʧʦʣʫʯʥʠʭ ʪʢʘʥʠʥʘʭ), ʢʝʨʘʪʠʥ (ʫ ʚʦʣʦʩʩʽ, ʢʽʩʪʢʘʭ, 

ʰʢʽʨʽ), ʝʣʘʩʪʠʥ (ʚ ʩʫʜʠʥʥʽʡ ʩʽʪʮʽ) ʪʘ ʽʥ  

6. ɻʦʨʤʦʥʘʣʴʥʘ ʬʫʥʢʮʽʷ.  

7. ʇʦʞʠʚʥʘ ʬʫʥʢʮʽʷ. ʎʶ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʨʝʟʝʨʚʥʽ ʙʽʣʢʠ, 

ʷʢʽ ʻ ʜʞʝʨʝʣʦʤ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʧʣʦʜʫ, ʥʘʧʨʠʢʣʘʜ ʙʽʣʦʢ ʷʡʮʷ (ʦʚʘʣʴʙʫʤʽʥ), 

ʙʽʣʦʢ ʤʦʣʦʢʘ (ʢʘʟʝʾʥ). ʈʷʜ ʙʽʣʢʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʧʘʩʘʥʥʷ ɸʂ.  

8. ɯʥʰʽ ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʨʝʩʽʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʛʝʥʝʨʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʘ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ, ʧʽʜʪʨʠʤʢʘ ʦʥʢʦʪʠʯʥʦʛʦ ʪʠʩʢʫ.  

ʉʢʣʘʜ ʙʽʣʢʽʚ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ. ʅʘʡʙʽʣʴʰ ʙʘʛʘʪʽ ʙʽʣʢʦʚʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʪʢʘʥʠʥʠ ʽ ʦʨʛʘʥʠ ʪʚʘʨʠʥ (ʪʘʙʣ. 2.5). ɼʞʝʨʝʣʦʤ ʙʽʣʢʘ ʻ ʪʘʢʦʞ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʨʦʩʣʠʥʠ. ʍʦʯʘ ʜʣʷ ʣʶʜʠʥʠ ʚʦʥʠ ʙʽʣʴʰʝ ʻ ʜʞʝʨʝʣʦʤ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʥʽʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʢʽʚ. 

ʊʘʙʣʠʮʷ 2.5. ɺʤʽʩʪ ʙʽʣʢʽʚ ʚ ʦʨʛʘʥʘʭ ʽ ʚ ʨʦʩʣʠʥʘʭ 

ʆʨʛʘʥ ʪʚʘʨʠʥʠ 

ɺʤʽʩʪ ɹ. % ʚʽʜ 

ʤʘʩʠ ʩʚʽʞʦʾ 

ʪʢʘʥʠʥʠ 

ʆʨʛʘʥʠ ʨʦʩʣʠʥ 

ɺʤʽʩʪ ɹ. % ʚʽʜ 

ʤʘʩʠ ʩʚʽʞʦʾ 

ʪʢʘʥʠʥʠ 

ʤ'ʷʟʠ 18-23 ʟʝʨʥʘ 10-13 

ʧʝʯʽʥʢʘ 18-19 ʩʪʝʙʣʦ 1,5-3 

ʩʝʣʝʟʽʥʢʘ 17-18 ʣʠʩʪʷ 1,2-3 

ʥʠʨʢʠ 16-18 ʢʦʨʥʽ 0,5-3 

ʣʝʛʢʽ 14-15 ʬʨʫʢʪʠ 0,3-1 

ʤʦʟʦʢ 7-9   

 

ɽʣʝʤʝʥʪʘʨʥʠʡ ʩʢʣʘʜ ʙʽʣʢʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ 

ʧʨʝʜʩʪʘʚʣʷʻ: 

ʉ ï 50-54 %,  

ʆ ï 21-23 %  

ʅ ï 6,5-7,3 % , 

N ï1 5-17% , 

  S ï 0,5%.  

ʌʽʟʠʯʥʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʣʢʽʚ 

 ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʣʢʽʚ ʻ: 

1) ʚʠʩʦʢʘ ʚ'ʷʟʢʽʩʪʴ ʨʦʟʯʠʥʫ;  

2) ʥʝʟʥʘʯʥʘ ʜʠʬʫʟʽʷ; 

3) ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʙʫʭʘʥʥʷ ʫ ʚʝʣʠʢʠʭ ʤʝʞʘʭ; 

4) ʦʧʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ; 

5) ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʣʠʚʽʩʪʴ;  

6) ʥʠʟʴʢʠʡ ʦʩʤʦʪʠʯʥʠʡ ʽ ʚʠʩʦʢʠʡ ʦʥʢʦʪʠʯʥʠʡ ʪʠʩʢ;  

7) ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʝʥʽʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ 

ʟʘ 280 ʥʤ (ʟʘʚʜʷʢʠ ʘʨʦʤʘʪʠʯʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʘʤ).  
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ʅʝʟʥʘʯʥʘ ʜʠʬʫʟʽʷ, ʚʠʩʦʢʘ ʚ'ʷʟʢʽʩʪʴ ʪʘ ʦʥʢʦʪʠʯʥʠʡ ʪʠʩʢ ʧʦʚôʷʟʘʥʽ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʟ ʚʝʣʠʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʙʽʣʢʽʚ, ʾʭʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʘ 

ʨʦʟʚʠʥʝʥʦʶ ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʩʦʨʙʫʻ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʤʦʣʝʢʫʣʠ 

ʚʦʜʠ. 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʥʘʙʫʭʘʥʥʷ. ʅʘʙʫʭʘʥʥʷ - ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʽ ʦʙ'ʻʤʫ ɺʄʉ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʛʣʠʥʘʥʥʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦ ʾ ʨʽʜʠʥʠ ʘʙʦ ʾʾ ʧʘʨʘ. ɺʦʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʥʘʙʫʭʘʥʥʷ: 

0

0 0

m m m
x

m m
a

-
= =  

ʜʝ m0 ʠ m ï ʤʘʩʘ ɺʄʉ ʜʦ ʪʘ ʧʽʩʣʷ ʥʘʙʫʭʘʥʥʷ, mɾ ï ʤʘʩʘ ʧʦʛʣʠʥʝʥʦʾ ʨʽʜʠʥʠ. 

ɹʽʣʢʠ ʚʦʣʦʜʽʶʪʴ ʷʚʥʦ ʚʠʨʘʞʝʥʠʤʠ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ 

ʧʦʛʣʠʥʘʶʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ʅʘ ʨʠʩ. 2.5 ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʪʠʧʦʚʽ ʢʨʠʚʽ 

ʘʙʩʦʨʙʮʽʾ ʙʽʣʢʘʤʠ ʚʦʜʠ. 

 

ʈʠʩ. 2.5. ʂʨʠʚʽ ʘʜʩʦʨʙʮʽʾ ʚʦʜʠ ʧʨʠ 25 Á ʉ: ʚʦʣʦʛʠʤ ()̄ ʽ ʩʫʭʠʤ (Å) ʢʦʣʘʛʝʥʦʤ 

- ʢʨʠʚʘ 1; ʷʻʯʥʠʤ ʘʣʴʙʫʤʽʥʦʤ - ʢʨʠʚʘ 2; ʚʦʣʦʛʠʤ (ʆ) ʽ ʩʫʭʠʤ (q) ʰʦʚʢʦʤ - ʢʨʠʚʘ 

3; ʥʝʨʦʟʪʷʛʥʫʪʦʤʫ ʥʝʡʣʦʥʦʤ - ʢʨʠʚʘ 4 
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ɼʣʷ ʚʩʽʭ ʚʠʚʯʝʥʠʭ ʙʽʣʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʠʩʢʫ ʧʘʨʠ ʯʠʩʪʦʾ ʚʦʜʠ ʚʽʜ 0 ʜʦ ~ 0,1 ʧʨʠ ʪʽʡ 

ʞʝ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʪʽʤ ʻ ʧʣʦʩʢʘ ʜʽʣʷʥʢʘ, ʟʘ ʷʢʦʶ ʩʣʽʜʫʻ ʥʦʚʠʡ ʨʽʟʢʠʡ ʧʽʜʡʦʤ 

ʢʨʠʚʦʾ ʚ ʤʽʨʫ ʥʘʙʣʠʞʝʥʥʷ ʜʦ 100% -ʥʦʾ ʚʦʣʦʛʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ ʥʘ 

ʧʝʨʰʽʡ ʜʽʣʷʥʮʽ ʢʨʠʚʦʾ ʜʣʷ ʨʽʟʥʠʭ ʙʽʣʢʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 10 ʛ ʥʘ 100 ʩʫʭʦʛʦ 

ʙʽʣʢʘ. ʎʝ ʟʥʘʯʥʦ ʤʝʥʰʝ ʪʽʻʾ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʤʦʥʦʰʘʨʫ 

ʚʦʜʠ ʥʘ ʧʦʚʝʨʭʥʽ ʙʽʣʢʦʚʦʾ ʤʦʣʝʢʫʣʠ. 

ɿʚ'ʷʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʚʦʜʠ ʙʽʣʢʦʤ ʥʘ ʩʪʘʜʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʽʡ 

ʜʽʣʷʥʮʽ ʢʨʠʚʦʾ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ: 3-6 ʢʢʘʣ ʥʘ ʤʦʣʴ 

ʚʦʜʠ.  ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʚʝʣʠʯʠʥʽ (ʥʝʛʘʪʠʚʥʦʶ) DH ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 1 

ʤʦʣʶ ʚʦʜʠ ʚʽʜ ʯʠʩʪʦʾ ʨʽʜʠʥʠ ʜʦ ʾʾ ʟôʻʜʥʘʥʥʷ ʟ ʩʫʭʠʤ ʙʽʣʢʦʤ. ɽʥʝʨʛʽʷ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʟʚ'ʷʟʫʚʘʥʥʽ ʨʝʰʪʠ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʟʥʘʯʥʦ ʤʝʥʰʝ. ɿʚ'ʷʟʫʚʘʥʥʷ 

ʧʝʨʰʠʭ ʧʦʨʮʽʡ ʚʦʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʤʽʪʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʦʙôʻʤʫ, 

ʧʦʨʷʜʢʫ 0,05 ʩʤ3 ʥʘ 1 ʛ ʙʽʣʢʫ. ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʘʢʦʞ ʜʣʷ ʨʷʜʫ 

ʽʥʰʠʭ ʙʽʣʢʽʚ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʠʬʨʘʢʮʽʾ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʧʨʦʤʝʥʽʚ ʽ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʫ 

ʚʠʩʫʰʝʥʠʭ ʚ ʚʘʢʫʫʤʽ ʢʨʠʩʪʘʣʽʚ ʦʙʦʭ ʙʽʣʢʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʱʽʣʴʥʽʩʪʴ, ʙʣʠʟʴʢʫ ʜʦ 

1,17. ʆʩʪʘʥʥʷ ʟʨʦʩʪʘʻ ʜʦ 1,27 ʚ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʠʭ ʢʨʠʩʪʘʣʘʭ, ʱʦ ʤʽʩʪʷʪʴ 8-10% 

ʚʦʣʦʛʠ, ʧʨʠʯʦʤʫ ʧʦʛʣʠʥʘʥʥʷ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʩʝʨʝʜʢʫ ʢʨʠʩʪʘʣʘ. ʄʘʙʫʪʴ, ʧʝʨʰʽ ʧʦʨʮʽʾ ʚʦʜʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʚʠʩʫʰʝʥʠʡ ʫ ʚʘʢʫʫʤʽ ʢʨʠʩʪʘʣʫ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ 

ʘʙʦ ʚʩʝʨʝʜʠʥʽ ʤʦʣʝʢʫʣ ʙʽʣʢʘ ʽ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʢʨʠʩʪʘʣʫ. ʎʝ 

ʧʨʦʥʠʢʥʝʥʥʷ, ʟʚʠʯʘʡʥʦ, ʥʝ ʻ ʧʨʦʩʪʦ ʛʝʦʤʝʪʨʠʯʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ ʚʽʣʴʥʦʛʦ 

ʧʨʦʩʪʦʨʫ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʟʚ'ʷʟʫʚʘʥʥʽ ʚʦʜʠ ʚ ʮʠʭ 

ʩʠʩʪʝʤʘʭ, ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʚʦʜʦʶ ʽ ʧʦʣʷʨʥʠʤʠ ʛʨʫʧʘʤʠ 

ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ 

ɼʦʢʘʟʦʤ ʤʽʮʥʦʩʪʽ ʟʚ'ʷʟʢʫ ʧʝʨʰʦʾ ʧʦʨʮʽʾ ʚʦʜʠ ʟ ʙʽʣʢʘʤʠ ʻ ʚʠʩʦʢʘ ʝʥʝʨʛʽʷ 

ʮʴʦʛʦ ʟʚ'ʷʟʢʫ ʽ ʧʦʤʽʪʥʝ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʧʨʦʮʝʩ 

ʟʚ'ʷʟʫʚʘʥʥʷ. ʊʝʦʨʝʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʟʚ'ʷʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʚʦʜʠ 
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ʙʽʣʢʦʤ ʥʘ ʩʪʘʜʽʾ, ʚʽʜʧʦʚʽʜʥʦʾ ʧʝʨʰʦʾ ʜʽʣʷʥʢʠ ʢʨʠʚʦʾ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ - ʚʽʜ 3 ʜʦ ʙ ʢʢʘʣ ʥʘ 1 ʤʦʣʴ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ. 

ɿʚ'ʷʟʫʚʘʥʥʷ ʚʦʜʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʤʽʪʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ: ʪʘʢ, ʱʽʣʴʥʽʩʪʴ ʷʻʯʥʦʛʦ ʘʣʴʙʫʤʽʥʫ ʧʽʩʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ 

6,15% ʚʦʜʠ ʟʨʦʩʪʘʻ ʟ 1,2655 ʜʦ 1,2855. ʇʠʪʦʤʠʡ ʦʙôʻʤ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟ 0,792 ʜʦ 0,777 ʤʣ / ʛ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʮʝ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʜʣʷ ʨʽʟʥʠʭ ʙʽʣʢʽʚ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 0,05 0,08 ʤʣ ʥʘ 1 ʛ ʩʫʭʦʛʦ ʙʽʣʢʘ. 

ʂʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ ʥʘ ʧʝʨʰʽʡ ʜʽʣʷʥʮʽ ʢʨʠʚʦʾ ʜʣʷ ʨʽʟʥʠʭ ʙʽʣʢʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 10 ʛ ʥʘ 100 ʛ ʩʫʭʦʛʦ ʙʽʣʢʘ, ʪʦʙʪʦ ʚʽʜ 4 ʜʦ 10%. ʎʝ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʪʽʻʾ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʩʫʮʽʣʴʥʦʛʦ ʤʦʥʦʰʘʨʫ ʚʦʜʠ 

ʥʘ ʧʦʚʝʨʭʥʽ ʙʽʣʢʦʚʦʾ ʤʦʣʝʢʫʣʠ ʽ ʩʪʘʥʦʚʠʪʴ ʏ' ʮʽʻʾ ʚʝʣʠʯʠʥʠ.  

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʧʨʫʞʥʦʩʪʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚʽʜ 20 ʜʦ 60% ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ ʟʚ'ʷʟʫʚʘʥʥʷ ʚʦʜʠ, ʙʣʠʟʴʢʝ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʦ ʢʽʣʴʢʦʩʪʽ 

ʤʽʮʥʦ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ. ʆʜʥʘʢ ʝʥʝʨʛʽʷ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʟʚ'ʷʟʫʚʘʥʥʽ ʮʴʦʛʦ ʰʘʨʫ 

ʚʦʜʠ, ʟʥʘʯʥʦ ʤʝʥʰʘ ʽ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 1,3-1,5 ʢʢʘʣ / ʤʦʣʴ, ʘ ʱʽʣʴʥʽʩʪʴ ʙʽʣʢʘ 

ʽ ʦʙôʻʤ ʩʠʩʪʝʤʠ ʥʝ ʟʤʽʥʶʶʪʴʩʷ. ɺʩʝ ʮʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʨʫʛʠʡ 

ʩʦʣʴʚʘʪʘʮʽʡʥʠʡ ʰʘʨ ʜʫʞʝ ʢʨʠʭʢʦʪʽʣʠʡ ʽ ʤʘʻ ʩʣʘʙʢʠʡ ʟʚ'ʷʟʦʢ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʦʶ 

ʙʽʣʢʘ, ʧʨʠʯʦʤʫ ʮʝʡ ʟʚ'ʷʟʦʢ, ʤʘʙʫʪʴ, ʥʝ ʦʙʫʤʦʚʣʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʟ ʧʦʣʷʨʥʠʤʠ ʛʨʫʧʘʤʠ ʙʽʣʢʦʚʦʾ ʤʦʣʝʢʫʣʠ '. ʅʘʨʝʰʪʽ, ʧʨʠ ʱʝ ʙʽʣʴʰ 

ʚʠʩʦʢʦʤʫ ʪʠʩʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʘʥʦʾ ʙʽʣʢʦʤ ʚʦʜʠ ʨʽʟʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʜʦʩʷʛʘʶʯʠ 40-60 ʘ ʥʘ 100 ʛ ʙʽʣʢʘ. ʑʽʣʴʥʽʩʪʴ ʙʽʣʢʘ ʧʨʠ ʮʴʦʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ ʧʽʩʣʷ 

ʟʚ'ʷʟʫʚʘʥʥʷ 56,28% ʚʦʜʠ 1,1280.  

ʄʝʭʘʥʽʟʤ ʟʚ'ʷʟʫʚʘʥʥʷ ʚʦʜʠ ʙʽʣʢʦʤ ʧʨʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʭ ʪʠʩʢʘʭ ʚʦʜʷʥʦʾ 

ʧʘʨʠ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝʷʩʥʠʡ.  

ɺ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʩʪʫʧʽʥʴ ʥʘʙʫʭʘʥʥʷ ʨʝʯʦʚʠʥ ʫ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʫ ʯʘʩʽ ʧʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ, 

ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.2.6. 
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ʈʠʩ. 2.6. ʊʠʧʠ ʢʨʠʚʠʭ ʢʽʥʝʪʠʢʠ ʥʘʙʫʭʘʥʥʷ ʨʝʯʦʚʠʥ (Ŭ - ʩʪʫʧʽʥʴ 

ʥʘʙʫʭʘʥʥʷ, t-ʯʘʩ): 1 - ʥʝʦʙʤʝʞʝʥʝ ʥʘʙʫʭʘʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʦʟʯʠʥʝʥʥʷ; 2 

- ʰʚʠʜʢʝ ʥʘʙʫʭʘʥʥʷ ; 3 -  ʥʘʙʫʭʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʢʮʽʡ; 4 - ʧʦʚʽʣʴʥʝ ʥʘʙʫʭʘʥʥʷ 

2.7. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʣʠʚʽʩʪʴ 

ɽʣʝʢʪʨʦʬʦʨʝʟ - ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣʠ, ʱʦ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢ: 

- ʨʦʟʤʽʨʠ (ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ); 

- ʧʨʦʩʪʦʨʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ; 

- ʚʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ; 

- ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ. 

ʇʨʠʯʦʤʫ, ʧʘʨʘʤʝʪʨʠ ʮʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʧʦʨʽʟʥʦ, ʪʘʢ ʽ ʨʘʟʦʤ. 

ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʣʠʚʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʘʤʬʦʪʝʨʥʽʩʪʶ ʙʽʣʢʽʚ 

ʟʘʚʜʷʢʠ ʚʽʣʴʥʠʤ ʛʨʫʧʘʤ. 

ʋ ʨʘʥʥʽʭ ʚʘʨʽʘʥʪʘʭ ʤʝʪʦʜʫ ʙʽʦʣʦʛʽʯʥʽ ʩʫʤʽʰʽ ʥʘʥʦʩʠʣʠ ʥʘ ʧʘʧʝʨʦʚʫ 

ʩʤʫʞʢʫ, ʧʨʦʩʦʯʝʥʫ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ, ʽ ʧʨʠʻʜʥʫʚʘʣʠ ʢʽʥʮʽ ʩʤʫʞʢʠ ʜʦ ʢʘʪʦʜʘ 

ʽ ʘʥʦʜʘ. ʇʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʨʽʟʥʽ ʤʦʣʝʢʫʣʠ ʨʫʭʘʣʠʩʷ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ ʽ ʟ ʨʽʟʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ. ʅʘʧʨʷʤʦʢ ʨʫʭʫ ʤʦʣʝʢʫʣ ʚʠʟʥʘʯʘʣʩʷ 

ʟʥʘʢʦʤ ʩʫʤʘʨʥʦʛʦ ʟʘʨʷʜʫ ʤʦʣʝʢʫʣʠ ʜʘʥʦʾ ʨʝʯʦʚʠʥʠ ʧʨʠ ʦʙʨʘʥʦʤʫ ʨʅ 

ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ, ʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ - ʚʝʣʠʯʠʥʦʶ ʮʴʦʛʦ ʟʘʨʷʜʫ.  
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ʇʦʩʪʫʧʦʚʦ ʚʠʭʽʜʥʠʡ ʧʨʝʧʘʨʘʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, 

ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʟʦʥʠ ʦʜʥʘʢʦʚʠʭ ʤʦʣʝʢʫʣ, ʤʽʛʨʫʶʯʠʭ ʟ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ 

ʰʚʠʜʢʽʩʪʶ. ɿʛʦʜʦʤ ʮʽ ʟʦʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʧʦ ʜʦʚʞʠʥʽ ʢʘʥʘʣʫ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʘʤʝ çʰʚʠʜʢʘè ʨʝʯʦʚʠʥʘ ʜʽʡʜʝ ʜʦ ʢʽʥʮʷ ʩʤʫʞʢʠ, 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʚʠʤʠʢʘʣʠ, ʽ ʨʝʯʦʚʠʥʠ ʟ ʨʽʟʥʠʤ ʟʘʨʷʜʦʤ ʤʦʣʝʢʫʣʠ 

ʚʠʷʚʣʷʣʠʩʷ ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʧʘʧʝʨʦʚʦʾ ʩʤʫʞʢʠ. 

ʂʽʣʴʢʽʩʪʴ ʩʫʤʽʰʽ ʨʝʯʦʚʠʥ,  ʷʢʫ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʟʘʟʚʠʯʘʡ, ʙʫʚʘʻ ʥʝʚʝʣʠʢʘ, ʩʘʤʝ ʪʦʤʫ, ʮʝʡ ʤʝʪʦʜ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ, ʘ ʥʝ ʜʣʷ ʧʨʝʧʘʨʘʪʠʚʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʧʦʪʨʽʙʥʦʾ 

ʨʝʯʦʚʠʥʠ. 

ɽʣʝʢʪʨʦʬʦʨʝʟ ʥʘ ʧʘʧʝʨʽ ʟʘʨʘʟ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʡʦʛʦ ʟʘʤʽʥʠʚ ʙʽʣʴʰ 

ʩʫʯʘʩʥʠʡ ʚʘʨʽʘʥʪ - ʝʣʝʢʪʨʦʬʦʨʝʟ ʚ ʛʝʣʽ. ɻʝʣʴ - ʮʝ ʪʚʝʨʜʘ ʝʣʘʩʪʠʯʥʘ ʨʝʯʦʚʠʥʘ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʚʛʠʭ ʥʠʪʦʢ ʧʦʣʽʤʝʨʫ, ʤʽʞ ʷʢʠʤʠ ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʦʜʘ 

ʽ ʥʝʚʝʣʠʢʽ ʽʦʥʠ. ɼʦʩʠʪʴ ʯʠʩʪʘ ʽ ʛʽʜʨʦʬʽʣʴʥʘ ʩʽʪʢʘ ʪʘʢʦʛʦ ʛʝʣʶ ʫʪʨʠʤʫʻ ʨʽʜʠʥʫ 

ʚʽʜ ʚʠʪʽʢʘʥʥʷ ʽ ʧʝʨʝʰʢʦʜʞʘʻ ʢʦʥʚʝʢʮʽʾ. ʊʠʤ ʯʘʩʦʤ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʽʪʢʠ ʙʫʜʴ-ʷʢʽ 

ʤʦʣʝʢʫʣʠ ʧʨʠ ʤʽʛʨʘʮʽʾ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʠʪʢʘʤʠ ʧʦʣʽʤʝʨʫ, ʱʦ ʟʙʽʣʴʰʫʻ ʝʬʝʢʪʠʚʥʝ 

ʪʝʨʪʷ ʦʙ ʩʝʨʝʜʦʚʠʱʝ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʧʦʜʽʣʫ ʧʝʧʪʠʜʽʚ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʤʘʡʞʝ ʟʘʚʞʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʽ ʛʝʣʽ (ʇɸɸɻ) ʽ ʛʝʣʽ ʘʛʘʨʦʟʠ. ɺʘʨʽʶʶʯʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʠʭ ʧʦʣʽʤʝʨʽʚ, ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʛʝʣʽ ʟ ʜʫʞʝ ʰʠʨʦʢʠʤ 

ʜʽʘʧʘʟʦʥʦʤ ʨʦʟʤʽʨʽʚ ʧʦʨ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʽ ʟʘʨʷʜʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʰʣʷʭʦʤ ʚʘʨʽʘʮʽʾ ʨʅ ʙʫʬʝʨʘ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʙʫʬʝʨ 

ʜʝʥʘʪʫʨʫʶʯʠʭ ʘʛʝʥʪʽʚ. 

ɸʛʘʨʦʟʥʽ ʛʝʣʽ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʦʜʽʣʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʘ 

ʙʽʣʢʠ ʯʘʩʪʽʰʝ ʧʦʜʽʣʷʶʪʴ ʚ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ. 

ɼʦ ʢʨʘʾʚ ʧʣʘʩʪʠʥʢʠ ʟ ʛʝʣʝʤ ʧʨʠʻʜʥʫʶʪʴ ʢʘʪʦʜ ʽ ʘʥʦʜ ʽ ʚʢʣʶʯʘʶʪʴ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ʇʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʤʦʣʝʢʫʣʠ ʙʫʜʫʪʴ ʨʫʭʘʪʠʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʚʦʾʤ ʟʘʨʷʜʦʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʚ ʛʝʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʽʣ ʤʘʢʨʦʤʦʣʝʢʫʣ ʥʝ ʪʽʣʴʢʠ ʧʦ ʟʘʨʷʜʫ, ʘ ʡ ʟʘ ʨʦʟʤʽʨʦʤ 
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ʤʦʣʝʢʫʣʠ. ʇʦʣʽʤʝʨʥʽ ʣʘʥʮʶʞʢʠ ʛʝʣʶ ʫʪʚʦʨʶʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʨʝʰʽʪʢʫ, ʯʝʨʝʟ 

ʷʢʫ ʜʦʚʦʜʠʪʴʩʷ çʧʨʦʪʠʩʢʫʚʘʪʠʩʷè ʙʽʣʢʘʤ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ. ɺʝʣʠʢʽ 

ʤʦʣʝʢʫʣʠ ʙʫʜʫʪʴ ʯʘʩʪʦ ʙʠʪʠʩʷ ʦʙ ʮʶ ʨʝʰʽʪʢʫ, ʱʦ ʩʠʣʴʥʦ ʫʧʦʚʽʣʴʥʠʪʴ ʾʭ ʨʫʭ, 

ʤʦʣʝʢʫʣʠ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʙʫʜʫʪʴ ʙʠʪʠʩʷ ʥʝ ʪʘʢ ʯʘʩʪʦ, ʽ ʝʬʝʢʪ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʧʦʟʥʘʯʠʪʴʩʷ ʤʝʥʰʝ, ʘ ʜʨʽʙʥʽ ʤʦʣʝʢʫʣʠ ʤʘʡʞʝ ʥʝ ʙʫʜʫʪʴ ʙʠʪʠʩʷ ʚ ʨʝʰʽʪʢʫ. 

ʇʨʠ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʽʣʢʠ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʬʦʨʤʫʶʪʴ 5-6 ʬʨʘʢʮʽʡ (ʜʠʚ. ʨʠʩ. 2.7.). ɼʦ 

ʩʢʣʘʜʫ ʢʦʞʥʦʾ ʪʘʢʦʾ ʬʨʘʢʮʽʾ ʚʭʦʜʷʪʴ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʝʢʽʣʴʢʦʭ ʙʽʣʢʽʚ ʟ ʙʣʠʟʴʢʠʤ 

ʝʣʝʢʪʨʠʯʥʠʤ ʟʘʨʷʜʦʤ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʬʨʘʢʮʽʾ: 

1. ʇʨʝʘʣʴʙʫʤʽʥ - ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʽʣʢʦʤ ʪʨʘʥʩʪʠʨʝʪʠʥʦʤ.  

2. ɸʣʴʙʫʤʽʥ - ʥʘʡʙʽʣʴʰʘ ʬʨʘʢʮʽʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʘʣʴʙʫʤʽʥʦʤ 

3. Ŭ1- ʛʣʦʙʫʣʽʥʠ - ʘʣʴʬʘ-ʣʽʧʦʧʨʦʪʝʾʜʠ, ʘʣʴʬʘ1-ʘʥʪʠʪʨʠʧʩʠʥ, ʘʣʴʬʘ 1 

ʛʣʠʢʦʧʨʦʪʝʽʜ, ʘʣʴʬʘ-ʘʥʪʠʭʽʤʦʪʨʽʧʩʠʥ 

4. Ŭ2- ʛʣʦʙʫʣʽʥʠ - ʛʘʧʪʦʛʣʦʙʠʥ, ʘʣʴʬʘ2-ʤʘʢʨʦʛʣʦʙʫʣʠʥ, ʮʝʨʫʣʦʧʣʘʟʤʽʥ, Gc-

ʛʣʦʙʫʣʽʥ, ʘʥʪʠʪʨʦʤʙʽʥ III, ʽʥʛʽʙʽʪʦʨ ʉ1-ʝʩʪʝʨʘʟʠ, ʘʣʴʬʘ2-HS-

ʛʣʠʢʦʧʨʦʪʝʠʜ, ʉ-ʨʝʘʢʪʠʚʥʠʡ ʙʽʣʦʢ  

5. ɓ 1-ʛʣʦʙʫʣʽʥʠ - ʪʨʘʥʩʬʝʨʠʥ, ɓ-ʣʽʧʦʧʨʦʪʝʾʜʠ, ʉ3 ʽ ʉ4 ʢʦʤʧʦʥʝʥʪ 

ʢʦʤʧʣʝʤʝʥʪʫ, ʛʝʤʦʧʝʢʩʠʥ, ɓ2-ʤʽʢʨʦʛʣʦʙʫʣʽʥʫ 

6. ɔ-ʛʣʦʙʫʣʽʥʠ - ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ A, M, G, E, D, ʣʝʛʢʽ ʣʘʥʮʶʛʠ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʣʽʟʦʮʠʤ. 

7. ʜʦʜʘʪʢʦʚʽ ʬʨʘʢʮʽʾ (ʧʨʠ ʧʘʪʦʣʦʛʽʾ) 
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ʈʠʩ. 2.7. ʈʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʣʶʜʠʥʠ: ʘ ï 

ʧʨʠʢʣʘʜ ʨʦʟʜʽʣʝʥʥʷ ʙʽʣʢʽʚ ʥʘ ʬʨʘʢʮʽʾ ʫ ʚʦʩʴʤʠ ʨʽʟʥʠʭ ʧʨʦʙʘʭ; ʙ ï ʷʢʽʩʥʠʡ 

ʨʦʟʧʦʜʽʣ ʙʽʣʢʽʚ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤʽ 

 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʪʫ ʯʠ ʽʥʰʫ ʬʨʘʢʮʽʶ 

ʙʽʣʢʽʚ ʾʾ ʚʠʜʽʣʷʶʪʴ ʟ ʛʝʣʶ ʪʘ ʧʨʦʚʦʜʷʪʴ ʥʦʚʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ ʪʽʣʴʢʠ ʮʽʻʾ ʛʨʫʧʠ. 

ɯʩʥʫʻ ʚʘʨʽʘʥʪ ʤʝʪʦʜʫ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʛʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʷʪʠ ʙʽʣʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʚʧʣʠʚʫ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ 

ʪʦʯʢʠ - ʮʝ ʝʣʝʢʪʨʦʬʦʨʝʟ ʚ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʽʶ (ɼɼʉ). ɼɼʉ (C12H25-ʆ-

SO3Na) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʚʛʦʛʦ ʛʽʜʨʦʬʦʙʥʦʛʦ ʭʚʦʩʪʘ ʽ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʦʾ (ʫ 

ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ) ʛʦʣʦʚʢʠ. ɻʽʜʨʦʬʦʙʥʽ ʭʚʦʩʪʠ ʤʦʣʝʢʫʣ ɼɼʉ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʙʽʣʢʘ (ʟ 1 ʛ ʙʽʣʢʘ ʟʚ'ʷʟʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 1,4 ʛ ɼɼʉ), ʘ ʥʝʛʘʪʠʚʥʦ 

ʟʘʨʷʜʞʝʥʽ ʛʦʣʦʚʢʠ ʥʘʜʘʶʪʴ ʚʩʽʡ ʛʣʦʙʫʣʽ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ. ʆʩʢʽʣʴʢʠ ʟ ʢʦʞʥʦʶ 

ʙʽʣʢʦʚʦʶ ʤʦʣʝʢʫʣʦʶ ʟʚ'ʷʟʫʻʪʴʩʷ ʙʝʟʣʽʯ ʤʦʣʝʢʫʣ ɼɼʉ, ʪʦ ʚʣʘʩʥʠʡ ʟʘʨʷʜ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʚʞʝ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ. 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ɼɼʉ ʙʽʣʢʦʚʘ ʤʦʣʝʢʫʣʘ ʥʘʙʫʚʘʻ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ, 

ʧʨʠʯʦʤʫ, ʯʠʤ ʙʽʣʴʰʝ ʙʽʣʦʢ, ʪʠʤ ʟʘʨʷʜ ʙʽʣʴʰʝ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʨʷʜʫ ʜʦ ʤʘʩʠ 

ʫ ʚʩʽʭ ʙʽʣʢʽʚ ʩʪʘʻ ʦʜʥʘʢʦʚʠʤ, ʽ ʪʝʧʝʨ ʰʚʠʜʢʽʩʪʴ ʾʭ ʨʫʭʫ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 

ʪʝʨʪʷ ʦʙ ʧʨʦʩʪʦʨʦʚʫ ʨʝʰʽʪʢʫ ʛʝʣʶ. ɺʦʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʘʤʠ ʙʽʣʢʘ: ʯʠʤ 
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ʙʽʣʴʰʝ ʙʽʣʦʢ, ʪʠʤ ʧʦʚʽʣʴʥʽʰʝ ʚʽʥ ʙʫʜʝ ʨʫʭʘʪʠʩʷ ʚ ʛʝʣʽ. ʅʘ ʞʘʣʴ, ʦʙʨʦʙʢʘ ɼɼʉ 

ʚʠʢʣʠʢʘʻ ʜʝʥʘʪʫʨʘʮʽʶ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʽ ʥʝʦʙʦʨʦʪʥʫ ʚʪʨʘʪʫ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. 

ʆʜʥʽʻʶ ʟ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʣʢʦʚʠʭ 

ʩʧʦʣʫʢ, ʻ ʽʟʦʝʣʝʢʪʨʠʯʥʘ ʪʦʯʢʘ. ʋ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʮʽ ʩʫʤʘʨʥʠʡ ʟʘʨʷʜ ʙʽʣʢʽʚ, 

ʱʦ ʚʦʣʦʜʽʶʪʴ ʘʤʬʦʪʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʽ ʙʽʣʢʠ ʥʝ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ. ʈʽ - ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʢʦʥʩʪʘʥʪʦʶ ʙʽʣʢʽʚ. ʈʽ  

ʙʽʣʴʰʦʩʪʽ ʙʽʣʢʽʚ ʪʚʘʨʠʥʥʠʭ ʪʢʘʥʠʥ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 5,5 ʜʦ 7, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʯʘʩʪʢʦʚʝ ʧʝʨʝʚʘʞʘʥʥʷ ʢʠʩʣʠʭ ɸ.ʂ. ʆʜʥʘʢ ʫ ʧʨʠʨʦʜʽ ʽʩʥʫʶʪʴ ʙʽʣʢʠ, ʫ ʷʢʠʭ 

ʟʥʘʯʝʥʥʷ ʈʽ ʣʝʞʠʪʴ ʚ ʢʨʘʡʥʽʭ ʟʥʘʯʝʥʥʷʭ ʨʅ. ɿʦʢʨʝʤʘ ʈʽ ʧʝʧʩʠʥʫ (ʬʝʨʤʝʥʪ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ) ʜʦʨʽʚʥʶʻ 1, ʘ ʩʘʣʴʤʽʥʘ (ʦʩʥʦʚʥʠʡ ʙʽʣʦʢ ʟ ʤʦʣʦʯʢʘ ʩʴʦʤʛʠ) - 

ʤʘʡʞʝ 12.  

ʅʘ ʧʨʦʪʠʚʘʛʫ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟ ɼɼʉ, ʱʝ ʦʜʠʥ ʤʝʪʦʜ - 

ʽʟʦʝʣʝʢʪʨʦʬʦʢʫʩʫʚʘʥʥʷ - ʨʦʟʱʝʧʣʶʻ ʙʽʣʢʠ ʪʽʣʴʢʠ ʧʦ ʾʭ ʽʟʦʝʣʝʢʪʨʠʯʥʠʤ 

ʪʦʯʢʘʤ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʛʝʣʴ ʜʦʜʘʶʪʴ ʦʩʦʙʣʠʚʽ ʨʝʯʦʚʠʥʠ 

- ʘʤʬʦʣʽʪʠ. ʎʝ ʥʝʚʝʣʠʢʽ ʘʤʬʦʪʝʨʥʽ ʤʦʣʝʢʫʣʠ ʟ ʥʘʯʝʙʪʦ ʤʘʩʦʶ ʢʽʣʴʢʘ ʩʦʪʝʥʴ 

ʜʘʣʴʪʦʥ. ʋ ʥʠʭ ʻ ʮʽʥʥʘ ʜʣʷ ʙʽʦʭʽʤʽʢʽʚ ʚʣʘʩʪʠʚʽʩʪʴ: ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

ʮʽ ʨʝʯʦʚʠʥʠ ʩʪʚʦʨʶʶʪʴ ʛʨʘʜʽʻʥʪ ʨʅ - ʙʣʠʟʴʢʦ ʢʘʪʦʜʘ ʩʝʨʝʜʦʚʠʱʝ ʙʫʜʝ 

ʣʫʞʥʠʤ, ʙʣʠʟʴʢʦ ʘʥʦʜʘ - ʢʠʩʣʠʤ, ʘ ʧʦ ʭʦʜʫ ʛʝʣʶ ʨʅ ʙʫʜʝ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠʩʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ʤʦʣʝʢʫʣʘ ʧʝʚʥʦʛʦ ʙʽʣʢʘ ʚʠʷʚʠʣʘʩʷ ʚ ʟʦʥʽ ʟ ʨʅ ʚʠʱʝ ʡʦʛʦ 

ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʢʠ. ɺʦʥʘ ʦʪʨʠʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʽ ʙʫʜʝ ʨʫʭʘʪʠʩʷ ʜʦ 

ʘʥʦʜʘ. ʋ ʧʨʦʮʝʩʽ ʨʫʭʫ ʚʦʥʘ ʙʫʜʝ ʧʦʪʨʘʧʣʷʪʠ ʚ ʦʙʣʘʩʪʽ ʟ ʚʩʝ ʙʽʣʴʰ ʥʠʟʴʢʠʤ ʨʅ 

ʽ ʥʘʨʝʰʪʽ ʜʽʡʜʝ ʜʦ ʜʽʣʷʥʢʠ, ʜʝ ʨʅ ʜʦʨʽʚʥʶʻ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʮʽ. ʊʘʤ ʤʦʣʝʢʫʣʘ 

ʙʽʣʢʘ ʟʫʧʠʥʠʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʾʾ ʩʫʤʘʨʥʠʡ ʟʘʨʷʜ ʙʫʜʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʅʝʭʘʡ ʽʥʰʘ 

ʤʦʣʝʢʫʣʘ ʚʠʷʚʠʣʘʩʷ ʚ ʟʦʥʽ ʟ ʨʅ ʥʠʞʯʝ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʢʠ. ʋ ʥʝʾ ʙʫʜʝ 

ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ, ʚʦʥʘ ʩʪʘʥʝ ʨʫʭʘʪʠʩʷ ʜʦ ʢʘʪʦʜʘ ʽ ʪʝʞ ʜʽʡʜʝ ʜʦ ʟʦʥʠ ʟ ʨʅ, ʱʦ 

ʜʦʨʽʚʥʶʻ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʮʽ. ʋ ʧʽʜʩʫʤʢʫ ʚʩʽ ʤʦʣʝʢʫʣʠ ʜʘʥʦʛʦ ʙʽʣʢʘ 

ʩʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʜʫʞʝ ʚʫʟʴʢʽʡ ʦʙʣʘʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʾʾ ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʮʽ. 

ɯʥʰʠʡ ʙʽʣʦʢ ʙʫʜʝ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʚ ʽʥʰʽʡ ʟʦʥʽ, ʪʨʝʪʽʡ - ʚ ʪʨʝʪʽʡ ʽ ʪ. ʜ. ɼʣʷ 
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ʧʨʦʚʝʜʝʥʥʷ ʽʟʦʝʣʝʢʪʨʦʬʦʢʫʩʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʽ ʚʝʣʠʢʦʧʦʨʠʩʪʽ ʛʝʣʽ, 

ʱʦʙ ʪʝʨʪʷ ʦʙ ʧʨʦʩʪʦʨʦʚʫ ʛʨʘʪʢʫ ʥʝ ʫʧʦʚʽʣʴʥʶʚʘʣʦ ʨʫʭ ʙʽʣʢʽʚ. ʗʢʱʦ ʭʦʯʫʪʴ 

ʟʨʫʡʥʫʚʘʪʠ ʯʝʪʚʝʨʪʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʙʽʣʢʽʚ ʽ ʨʦʟʜʽʣʠʪʠ ʾʭ ʥʘ ʩʫʙʦʜʠʥʠʮʽ, ʪʦ ʚ 

ʛʝʣʴ ʜʦʜʘʶʪʴ ʩʝʯʦʚʠʥʫ. ɯʟʦʝʣʝʢʪʨʦʬʦʢʫʩʫʚʘʥʥʷ ʨʦʟʜʽʣʷʻ ʙʽʣʢʠ ʧʦ 

ʽʟʦʝʣʝʢʪʨʠʯʥʠʤ ʪʦʯʢʘʤ, ʘ ʝʣʝʢʪʨʦʬʦʨʝʟ, ʥʘʧʨʠʢʣʘʜ, ʚ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʽ ʥʘʪʨʽʶ 

- ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ. ʅʘʡʢʨʘʱʠʡ ʧʦʜʽʣ ʚʠʭʦʜʠʪʴ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʮʠʭ 

ʤʝʪʦʜʽʚ - ʜʚʦʚʠʤʽʨʥʦʤʫ ʝʣʝʢʪʨʦʬʦʨʝʟʽ. ɹʽʣʢʦʚʫ ʩʫʤʽʰ ʩʧʝʨʰʫ ʧʽʜʜʘʶʪʴ 

ʽʟʦʝʣʝʢʪʨʦʬʦʢʫʩʫʚʘʥʥʶ. ʇʦʪʽʤ ʩʤʫʞʢʫ ʛʝʣʶ ʚʠʤʦʯʫʶʪʴ ʚ ʨʦʟʯʠʥʽ 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʫ ʥʘʪʨʽʶ, ʥʘʢʣʘʜʘʶʪʴ ʥʘ ʧʣʘʩʪʠʥʫ ʧʦʣʽʘʢʨʽʣʘʤʽʜʥʦʛʦ ʛʝʣʶ ʟ 

ɼɼʉ ʽ ʧʨʦʚʦʜʷʪʴ ʝʣʝʢʪʨʦʬʦʨʝʟ ʚ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʽʟʦʝʣʝʢʪʨʦʬʦʢʫʩʫʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʽʣʢʠ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʤʘʣʝʥʴʢʠʭ ʮʷʪʦʢ ʥʘ ʧʣʘʪʽʚʮʽ ʛʝʣʶ - ʚʠʡʜʝ ʷʢ ʙʠ ʜʚʦʚʠʤʽʨʥʘ ʢʘʨʪʘ ʚʩʽʭ ʙʽʣʢʽʚ 

ʜʘʥʦʾ ʩʫʤʽʰʽ. ʇʨʠ ʮʴʦʤʫ çʜʦʚʞʠʥʘè ʙʽʣʢʦʚʦʾ ʧʣʷʤʦʯʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ 

ʽʟʦʝʣʝʢʪʨʠʯʥʦʾ ʪʦʯʢʦʶ, ʘ çʰʠʨʠʥʘè - ʾʾ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ (ʨʠʩ. 2.8) 

 

ʈʠʩ. 2.8. ʇʨʠʢʣʘʜ 2D ʝʣʝʢʪʨʦʬʦʨʝʟʫ. 

ʅʘ ʨʠʩ.2.8 ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ E. coli ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʦʧʨʦʤʽʥʝʥʥʷ ʪʝʨʘʛʝʨʮʦʚʦʛʦ ʜʠʘʧʘʟʦʥʫ  
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ʈʠʩ.2.8.ʘ - ʟʨʘʟʢʠ ʚʠʩʦʢʦʚʽʜʪʚʦʨʶʚʘʥʦʛʦ ʜʚʦʚʠʤʽʨʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʙʽʣʢʽʚ E. coli (ʧʦʜʽʣ ʙʽʣʢʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ - ʧʦ ʦʩʽ ʍ ʟʛʽʜʥʦ ʾʭ 

ʽʟʦʝʣʝʢʪʨʠʯʥʠʤ ʪʦʯʢʘʤ (pI, ʚʽʩʴ ʍ) ʽ ʤʦʣʝʢʫʣʷʨʥʠʤ ʤʘʩʘʤ (ʄw , ʚʽʩʴ Y). 

ʈʠʩ.2.8.ʙ - ʟʙʽʣʴʰʝʥʽ ʬʨʘʛʤʝʥʪʠ ʜʚʦʚʠʤʽʨʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ. 

ʉʪʨʽʣʢʘʤʠ ʚʽʜʤʽʯʝʥʽ ʬʨʘʢʮʽʾ ʙʽʣʢʽʚ, ʱʦ ʟʤʽʥʠʣʠ ʩʚʦʶ ʝʢʩʧʨʝʩʽʶ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʧʣʠʚʫ ʪʝʨʘʛʝʨʮʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʈʠʩ.2.8. ʩ - ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʙʽʣʢʽʚ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ MALDI-TOF ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʙʽʦʽʥʬʦʨʤʘʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ   

 

2.8. ʍʽʨʘʣʴʥʽʩʪʴ. ɸʩʠʤʝʪʨʽʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʦʣʝʢʫʣ 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʢʽʣʴʢʠ-ʥʝʙʫʜʴ ʩʢʣʘʜʥʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʤʽʩʪʷʪʴ 

ʙʽʣʴʰʝ ʥʽʞ ʪʨʠ ʘʪʦʤʘ, ʥʝ ʤʘʻ ʧʣʦʱʠʥʠ ʽ ʮʝʥʪʨʫ ʩʠʤʝʪʨʽʾ. ʊʘʢʽ ʤʦʣʝʢʫʣʠ 

ʜʽʩʩʠʤʝʪʨʠʯʥʽ, ʭʽʨʘʣʴʥʽ. ʊʝʨʤʽʥ çʭʽʨʘʣʴʥʽʩʪʴè (ʚʽʜ ʜʘʚʥʴʦʛʨʝʮʴʢʦʛʦ ʍʝʡʨʦ - 

ʨʫʢʘ: ʭʽʨʫʨʛʽʷ, ʭʽʨʦʤʘʥʪʽʷ) ʦʟʥʘʯʘʻ ʥʝ ʩʧʽʚʧʘʜʽʥʥʷ ʜʝʷʢʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʾʾ 

ʜʟʝʨʢʘʣʴʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ. ʎʽ ʜʚʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʥʝ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʧʨʦʩʪʠʤʠ 

ʧʦʚʦʨʦʪʘʤʠ, ʽ ʩʪʘʚʣʷʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʷʢ ʧʨʘʚʘ ʽ ʣʽʚʘ ʨʫʢʠ (ʨʠʩ. 2.9)  

 

ʈʠʩ. 2.9. ʇʨʘʚʘ ʽ ʣʽʚʘ ʨʫʢʠ 














































































































































































































































