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ʉʘʨʘʪʦʚ 2016 





 

ʄʀʅʀʉʊɽʈʉʊɺʆ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘè 

 

 

ɽ.ɺ. ɿʝʣʝʥʢʠʥʘ 
 

 

ʀʅɺɽʉʊʀʎʀʆʅʅʓʁ ɸʅɸʃʀɿ 
 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ 
ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 
ʧʦ ʢʫʨʩʫ  

çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè 
çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʡè 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ï 
38.03.02 ʄʝʥʝʜʞʤʝʥʪ 
38.03.01 ʕʢʦʥʦʤʠʢʘ 

 
ɺʪʦʨʦʝ ʠʟʜʘʥʠʝ, ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ 

 

 

 

 

 

 

 

 
 
 

ʉʘʨʘʪʦʚ 2016 
 
 



 2 

 
ʋɼʂ 330.322.5(07) 

ɹɹʂ 65.2/4ʩʪʜ1ï56(ʗ7) 

 
ʈʝʮʝʥʟʝʥʪʳ: 

 

ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬ. ʉ.ɸ. ɸʥʜʨʶʱʝʥʢʦ,  ʟʘʚʝ-

ʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʀɸʛʇʈɸʅ; 

ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬ. ʀ.ʇ. ɻʣʝʙʦʚ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ çʄʝʥʝʜʞʤʝʥʪ ʚ ɸʇʂè ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʀ. 

ɺʘʚʠʣʦʚʘ. 

 

 
 ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ï 2-ʝ 

ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʯʩʢʠʭ ʟʘʥʷʪʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʧʦ ʢʫʨʩʫ çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè, 

çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʡè, ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ï 

38.03.02 ʄʝʥʝʜʞʤʝʥʪ, 38.03.01 ʕʢʦʥʦʤʠʢʘ / ʉʦʩʪ.: ɽ.ɺ. ɿʝʣʝʥʢʠʥʘ; 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋè. ï ʉʘʨʘʪʦʚ, 2016. ï 104 ʩ. 

 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥ̫-

ʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè, çʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʡè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ-

ʤʠ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦ-

ʪʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 

ʈʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠ ʚʦʧʨʦʩʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʯʸʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʚ ʦʙ-

ʣʘʩʪʠ ʦʩʥʦʚ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʚʣʘʜʝʪʴ ʤʝʪʦʜʠʢʦʡ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʥʷʪʠʝʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ  ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʨʝhʝʥʠʡ ʤʝʞʜʫ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʦʚ. 
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ɺɺɽɼɽʅʀɽ 

 
ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʬʠʥʘʥʩʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʣʶ-

ʙʳʝ ʬʠʥʘʥʩʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʮʝʣʠ. ʂʦʤʤʝʨʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʦʧʨʦʚʦ-

ʞʜʘʶʪ ʥʘʩ ʧʦʩʪʦʷʥʥʦ. ɺ ʢʘʢʦʤ ʙʘʥʢʝ ʭʨʘʥʠʪʴ ʜʝʥʴʛʠ? 

ʂʘʢʦʡ ʚʠʜ ʚʢʣʘʜʘ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʙʨʘʪʴ? ʇʦʣʦʞʠʪʴ ʣʠ 

ʜʝʥʴʛʠ ʚ ʙʘʥʢ ʠʣʠ ʟʘʢʫʧʠʪʴ ʪʦʚʘʨʳ ʚʧʨʦʢ? ʆʙʤʝʥʷʪʴ ʣʠ 

ʩʨʝʜʩʪʚʘ ʥʘ ʠʥʦʩʪʨʘʥʥʫʶ ʚʘʣʶʪʫ ʠʣʠ ʧʦʣʦʞʠʪʴ ʠʭ ʚ 

ʙʘʥʢ? ɽʭʘʪʴ ʣʠ ʟʘ ʪʦʚʘʨʘʤʠ ʥʘ ʦʧʪʦʚʳʡ ʨʳʥʦʢ ʠʣʠ ʧʦʢʫ-

ʧʘʪʴ ʠʭ ʚ ʙʣʠʞʘʡʰʝʤ ʤʘʛʘʟʠʥʝ? ʇʦʜʦʙʥʳʝ ʚʦʧʨʦʩʳ ʧʦ-

ʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʪ ʧʝʨʝʜ ʣʶʜʴʤʠ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʠ, ʬʦʨ-

ʤʘʣʴʥʦ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ 

ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʦʯʝʥʴ ʯʘʩʪʦ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʨʘʩʯʝʪʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ 

ʠ ʬʠʥʘʥʩʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʥʠ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʣʶʙʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ɺʤʝʩʪʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʠʪʫʘʮʠʡ ʬʠʥʘʥʩʦʚʳʝ ʚʳʯʠʩʣʝ-

ʥʠʷ ʧʝʨʝʨʦʩʣʠ ʚ ʥʦʚʦʝ, ʚʩʝ ʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʬʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ. 

ʅʦ ʷʜʨʦʤ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʩʪʘʝʪʩʷ ʬʠʥʘʥ-

ʩʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ ï ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʬʠʥʘʥʩʦ-

ʚʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʈʝʯʴ ʠʜʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙ ʘʧʧʘʨʘʪʝ ʠ 

ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ  ʧʨʠ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘ-

ʮʠʷʭ, ʢʦʛʜʘ ʦʛʦʚʘʨʠʚʘʶʪʩʷ  ʟʥʘʯʝʥʠʷ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʩʪʦʠʤʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʘʟʤʝʨʳ ʧʣʘʪʝʞʝʡ, ʢʨʝʜʠ-
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ʪʦʚ, ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ) ʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ (ʜʘʪʳ ʠ 

ʩʨʦʢʠ ʚʳʧʣʘʪ, ʦʪʩʨʦʯʢʠ ʧʣʘʪʝʞʝʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʣʴʛʦʪʥʳʭ ʧʝʨʠʦʜʦʚ), ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʧʨʦʮʝʥʪ-

ʥʳʝ ʠ ʫʯʝʪʥʳʝ ʩʪʘʚʢʠ). ɺʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʨʘʚʥʦʧʨʘʚʥʳ, 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʤʦʞʝʪ ʧʨʠʚʝʩ-

ʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʦʜ-

ʥʦʡ ʠʟ ʫʯʘʩʪʚʫʶʱʠʭ ʩʪʦʨʦʥ. 

ʄʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʫʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʬʠʥʘʥ-

ʩʦʚʳʭ ʟʘʜʘʯ ï ʚʘʞʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ. 

ʌʠʥʘʥʩʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠʤʝʝʪ ʩʫʛʫʙʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʘʥʢʦʚʩʢʦʤ ʠ ʩʙʝʨʝʛʘʪʝʣʴ-

ʥʦʤ ʜʝʣʝ, ʩʪʨʘʭʦʚʘʥʠʠ, ʚ ʨʘʙʦʪʝ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʪʦʨʛʦʚʳʭ ʬʠʨʤ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʬʦʥ-

ʜʦʚʳʭ ʠ ʚʘʣʶʪʥʳʭ ʙʠʨʞ, ʚʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʅʦ ʥʝ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʬʠ-

ʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ ʨʝʰʘʶʪʩʷ ʚʩʝ ʧʨʦʙʣʝʤʳ ʬʠʥʘʥʩʦ-

ʚʦ-ʙʘʥʢʦʚʩʢʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʠ. ɽʩʣʠ ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʭʦʯʝʪ ʩʦʭʨʘʥʠʪʴ ʧʨʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʠ 

ʥʝ ʫʪʨʘʪʠʪʴ ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʚʦʠʤ ʠʥʚʝʩʪʦʨʘʤ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʥʦʩʪʠ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʇʦ-

ʵʪʦʤʫ ʥʫʞʥʦ ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʨʘʚʥʠʪʴ ʢʦʥʢʫʨʠ-

ʨʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ çʀʥ-

ʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè, çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʥʚʝ-

ʩʪʠʮʠʡè ʷʚʣʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʠ ʵʢʦʥʦʤʠʩʪʦʚ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ 

 

ʄʝʪʦʜʳ ʠ ʧʦʥʷʪʠʷ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʉ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦ-

ʥʷʪʠʡ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ ʤʳ ʠ ʥʘʯʥʝʤ. 

ʇʨʦʮʝʥʪʳ ï ʵʪʦ ʜʦʭʦʜ ʦʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ 

ʜʦʣʛ. ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʧʨʦʮʝʥʪʳ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ I. 

ʇʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ï ʵʪʦ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ. 

ʀʩʭʦʜʥʫʶ ʠʥʚʝʩʪʠʨʦʚʘʥʥʫʶ ʩʫʤʤʫ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʫʤʤʦʡ ʠ ʦʙʦʟʥʘʯʘʪʴ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ 

ʈ.  ʅʘʨʘɦ ʝʥʥʘʷ  ʩʫʤʤʘ  S   ï   ʵʪʦ  ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ  ʩʫʤʤʘ 

ʈ + ʧʨʦʮʝʥʪʳ I: S = ʈ + I. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʨʘʱʝʥʠʷ k ʧʦ-

ʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʚʳʨʦʩʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʫʤʤʘ: 

k = S
 
/P. 

ʇʝʨʠʦʜ ʥʘʯʠʩʣʝʥʠʷ ï ʵʪʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʟʘ 

ʢʦʪʦʨʳʡ ʥʘʯʠʩʣʷʶʪʩʷ ʧʨʦʮʝʥʪʳ. ʀʥʪʝʨʚʘʣ ʥʘʯʠʩʣʝʥʠʷ ï 

ʵʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʧʦ ʧʨʦʰʝʩʪ-

ʚʠʠ,  ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʯʠʩʣʝʥʠʝ ʧʨʦʮʝʥʪʦʚ. ʅʘ-

ʧʨʠʤʝʨ,  ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ  ʩʫʤʤʘ  ʤʦʞʝʪ  ʙʳʪʴ  ʠʥʚʝ-

ʩʪʠʨʦʚʘʥʘ  ʥʘ  2 ʛʦʜʘ (ʧʝʨʠʦʜ ʥʘʯʠʩʣʝʥʠʷ), ʘ ʧʨʦʮʝʥʪʳ 

ʥʘ ʥʝʝ ʙʫʜʫʪ ʥʘʯʠʩʣʷʪʴʩʷ ʢʘʞʜʳʡ ʢʚʘʨʪʘʣ (ʠʥʪʝʨʚʘʣ 

ʥʘʯʠʩʣʝʥʠʷ). 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʩʧʦʩʦʙʘ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ: ʜʝʢʫʨ-

ʩʠʚʥʳʡ ʠ ʘʥʪʠʩʠʧʘʪʠʚʥʳʡ. ʇʨʠ ʜʝʢʫʨʩʠʚʥʦʤ ʩʧʦʩʦʙʝ 

ʧʨʦʮʝʥʪʳ ʥʘʯʠʩʣʷʶʪʩʷ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʘ-

ʯʠʩʣʝʥʠʷ. ɼʝʢʫʨʩʠʚʥʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʥʘʟʳʚʘʝʪʩʷ 

ʩʩʫʜʥʳʤ ʧʨʦʮʝʥʪʦʤ. ʇʨʠ ʘʥʪʠʩʠʧʘʪʠʚʥʦʤ (ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʤ) ʩʧʦʩʦʙʝ ʧʨʦʮʝʥʪʳ ʥʘʯʠʩʣʷʶʪʩʷ ʚ ʥʘʯʘʣʝ ʢʘʞ-

ʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʘʯʠʩʣʝʥʠʷ. ɸʥʪʠʩʠʧʘʪʠʚʥʘʷ ʧʨʦʮʝʥʪʥʘʷ 

ʩʪʘʚʢʘ ʥʘʟʳʚʘʝʪʩʷ ʫʯʝʪʥʦʡ ʩʪʘʚʢʦʡ. 
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ɺ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ ʧʨʦʮʝʥʪʥʳʝ 

ʩʪʘʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʧʨʦʩʪʳʤʠ (ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝ-

ʨʠʦʜʘ ʥʘʯʠʩʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʫʤ-

ʤʝ), ʣʠʙʦ ʩʣʦʞʥʳʤʠ (ʚ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ ʥʘʯʠʩʣʝʥʠʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʪʝʢʫɦ ʝʡ ʥʘʨʘʱʝʥʥʦʡ ʩʫʤʤʝ). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




