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ʅʘʧʨʷʤ 1. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ 
 

ɸʤʠʨʦʚʘ ʈ.ʄ. 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɻɹʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ  ʫʥʠʚʝʨʩʠʪʝʪè 

ʊʘʪʘʨʩʢʘʷ ʵʨʛʦʥʠʤʠʷ ʛ. ʂʘʟʘʥʠ 

 

ʕʈɻʆʅʀʄʓ, ʆʊʈɸɾɸʖʑʀɽ ʈɽʃʀɻʀʆɿʅʆɽ ʄʀʈʆɺʆɿɿʈɽʅʀɽ 

ʄʋʉʋʃʔʄɸʅ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʥʘʟʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʙʶʜʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʩʸ ʯʘʱʝ ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʥʘ ʨʫʙʝʞʝ ʍʍïXXI  ʚʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ ʵʨʛʦʥʠʤ, ʧʦʜ ʢʦʪʦʨʳʤ ʤʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʅ.ɺ. 

ʇʦʜʦʣʴʩʢʦʡ, ʧʦʥʠʤʘʝʤ çʩʦʙʩʪʚʝʥʥʦʝ ʠʤʷ ʜʝʣʦʚʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʶʟʘ, ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʱʝʩʪʚʘ, ʟʘʚʝʜʝʥʠʷ, ʢʨʫʞʢʘè [2, ʩ. 

151]. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʵʨʛʦʥʠʤʦʚ ʟʘʢʣʶʯʝʥʦ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʥʘʟʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʪʜʝʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʦʥʦʤʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʨʛʦʥʠʤʠʷ ʚʳʜʝʣʠʣʘʩʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʭʦʪʷ ʠʥʪʝʨʝʩ ʢ ʥʘʟʚʘʥʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʜʨʫʛʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʣʶʜʝʡ ʩʫʱʝʩʪʚʦʚʘʣ ʠ ʨʘʥʝʝ.  

 ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʨʛʦʥʠʤʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʠʤʝʶʪ ʦʩʦʙʫʶ 

ʚʘʞʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʨʦʜʝ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʙʣʘʜʘʶʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʤʠ ʧʨʘʛʤʘʪʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʢʫʣʴʪʫʨ, 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʝ ʪʘʪʘʨʩʢʦʡ ʵʨʛʦʥʠʤʠʠ ʚ ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ 

ʩʨʝʜʝ. ʉʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ï ʛʦʨʦʜ ʂʘʟʘʥʴ ï ʷʚʣʷʝʪʩʷ ʪʦʡ ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ 

ʩʨʝʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʧʣʝʪʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʷʟʳʢʠ.  

ʆʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʢʦʥʮʝ ʍʍ ʚ., ʧʦʚʣʠʷʣʠ ʥʘ 

ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʩʦʚʨʝʤʝʥʥʦʡ ʪʘʪʘʨʩʢʦʡ ʵʨʛʦʥʠʤʠʠ. ɺʦʟʨʦʞʜʝʥʠʝ ʜʫʭʦʚʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʥʘʨʦʜʘ, ʚʦʟʚʨʘʱʝʥʠʝ ʨʝʣʠʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʨʛʦʥʠʤʦʚ ʥʘ ʙʘʟʝ ʪʘʪʘʨʩʢʦʛʦ ʷʟʳʢʘ, 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ ʝʜʠʥʠʮ ʠʟ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʨʛʦʥʠʤʠʠ 

ʛʦʨʦʜʘ ʧʝʨʝʧʣʝʪʝʥʳ ʨʘʟʣʠʯʥʳʝ ʷʟʳʢʠ ʠ ʢʫʣʴʪʫʨʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʩʪʴ, ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ 

ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ ʵʨʛʦʥʠʤʠʠ ʛ. ʂʘʟʘʥʠ ʜʦʩʪʠʛʘʝʪʩʷ ʠʤʝʥʥʦ ʟʘ ʩʯʸʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʦʨʠʪʘ, ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʟʚʫʯʘʥʠʷ ʬʦʥʝʤ ʪʘʪʘʨʩʢʦʛʦ ʷʟʳʢʘ, ʦʪʨʘʞʝʥʠʷ ʚ 

ʥʘʟʚʘʥʠʷʭ ʵʣʝʤʝʥʪʦʚ ʪʘʪʘʨʩʢʦʡ ʢʫʣʴʪʫʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʳ ʥʘʤʝʨʝʚʘʝʤʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʵʨʛʦʥʠʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʣʠʛʠʦʟʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʤʫʩʫʣʴʤʘʥ. 

ʄʫʩʫʣʴʤʘʥʩʢʘʷ ʨʝʣʠʛʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, 

ʚʙʠʨʘʶʱʝʡ ʚ ʩʝʙʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʠ ʚʣʠʷʥʠʝ ʘʨʘʙʩʢʦ-

ʧʝʨʩʠʜʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʣʘ ʪʶʨʢʩʢʦ-ʪʘʪʘʨʩʢʘʷ ʢʫʣʴʪʫʨʘ, 

ʠʤʝʶʱʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʫʣʴʪʫʨ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʩʪʨʘʥ, ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʨʝʣʠʛʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ [1, ʩ. 111].  

ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʢʨʫʧʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ ɺʦʩʪʦʢʘ ʠ ɿʘʧʘʜʘ 

ʊʘʪʘʨʩʪʘʥ ʚʧʠʪʘʣ ʚ ʩʝʙʷ ʦʩʥʦʚʳ ʩʘʤʳʭ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ, ʪʨʘʜʠʮʠʡ ʠ ʨʝʣʠʛʠʡ, ʯʪʦ ʚʦ 

ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪ ʝʛʦ ʢʫʣʴʪʫʨʥʦʝ ʙʦʛʘʪʩʪʚʦ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʝʛʦ ʩʪʦʣʠʮʳ ʛʦʨʦʜʘ ʂʘʟʘʥʠ 
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ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʦʪ ʫʞʝ ʙʦʣʝʝ 450-ʪʠ ʣʝʪ ʚ 

ʤʠʨʝ ʠ ʩʦʛʣʘʩʠʠ ʩʦʩʫʱʝʩʪʚʫʶʪ ʠʩʣʘʤ ʠ ʭʨʠʩʪʠʘʥʩʪʚʦ, ʮʝʨʢʚʠ ʩʪʦʷʪ ʨʷʜʦʤ ʩ ʤʝʯʝʪʷʤʠ, 

ʘ ʣʶʜʠ ʨʘʟʣʠʯʥʳʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ ʠ ʢʦʥʬʝʩʩʠʡ ʜʨʫʞʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʨʝʜʠ ʪʘʪʘʨ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʣʶʜʝʡ, ʩʦʙʣʶʜʘʶʱʠʭ ʨʝʣʠʛʠʦʟʥʳʝ 

ʦʙʨʷʜʳ ʠ ʧʨʘʟʜʥʠʢʠ, ʘ ʪʘʢʞʝ ʚʝʨʫʶʱʠʭ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʚʩʝʭ ʢʘʥʦʥʦʚ ʰʘʨʠʘʪʘ, ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʦʞʜʘʶʪʩʷ ʤʝʯʝʪʠ ð ʩʠʤʚʦʣʳ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʤʫʩʫʣʴʤʘʥ.  

ʇʨʠʚʝʨʞʝʥʮʳ ʨʝʣʠʛʠʡ ʠʩʣʘʤʘ ʦʯʝʥʴ ʙʝʨʝʞʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʦʠʤ ʪʨʘʜʠʮʠʷʤ ʠ 

ʦʙʳʯʘʷʤ, ʥʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʝʤʷʪʩʷ ʩʦʭʨʘʥʠʪʴ ʠ ʫʧʨʦʯʠʪʴ ʨʦʜʥʦʡ ʷʟʳʢ ï ʪʘʪʘʨʩʢʠʡ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʂʘʟʘʥʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʦʙʲʝʢʪʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʚʳʚʝʩʢʠ ʥʘ ʜʚʫʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ. 

ʌʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʵʨʛʦʥʠʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛ. ʂʘʟʘʥʠ ʣʝʢʩʠʯʝʩʢʠʝ 

ʝʜʠʥʠʮʳ ɿϸʤ-ʟϸʤ, ʁʘʩʠʥ, Ϸʣ-ʂϸϮʩϸʨ, ʍϸʣϸʣ, ʈʦʙʘʠ  ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʥʘʟʚʘʥʠʷʭ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʢʘʬʝ, ʤʘʛʘʟʠʥʦʚ, ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʥʘʧʨʠʤʝʨ: ʍϸʣϸʣ (ʭʘʣʘʣ, ʦʪ ʘʨʘʙʩʢʦʛʦ ʘl-halal ð 

ʜʦʟʚʦʣʝʥʥʳʡ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʦ ʟʘʢʦʥʘʤ ʠʩʣʘʤʘ; ʨʘʟʨʝʰʝʥʥʳʝ ʤʫʩʫʣʴʤʘʥʩʢʠʝ 

ʧʦʩʪʫʧʢʠ ʠ ʜʝʡʩʪʚʠʷ) ʜʘʚʥʦ ʩʪʘʣʦ ʩʠʥʦʥʠʤʦʤ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʝʩʪʴ ʤʫʩʫʣʴʤʘʥʠʥʫ, ʭʦʪʷ 

ʦʥʦ ʠʤʝʝʪ ʢʫʜʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʩʤʳʩʣ, ʚʝʜʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʡ ʜʘʥʳ ʩʘʤʠʤ ɺʩʝʚʳʰʥʠʤ, 

ʟʘʚʝʪʳ ʢʦʪʦʨʦʛʦ ʦʥ ʯʪʠʪ ʠ ʫʚʘʞʘʝʪ. ɼʣʷ ʤʫʩʫʣʴʤʘʥ ʭϸʣϸʣ ð ʪɻʦ ʤʘʨʢʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʪʦ, ʯʪʦ ʵʪʠ ʧʨʦʜʫʢʪʳ ʚʳʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ ʤʫʩʫʣʴʤʘʥʩʢʠʤʠ 

ʪʨʘʜʠʮʠʷʤʠ, ʥʝ ʩʦʜʝʨʞʠʪ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʫʧʦʪʨʝʙʠʪʴ ʚ ʧʠʱʫ 

ʤʫʩʫʣʴʤʘʥʠʥʫ (ʥʘʧʨʠʤʝʨ, ʩʚʠʥʠʥʫ, ʤʝʨʪʚʝʯʠʥʫ, ʢʨʦʚʴ) ʠ ʷʚʣʷʶʪʩʷ ʯʠʩʪʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ çʜʫʭʦʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè. ʍϸʣϸʣ ð ʵʪʦ ʥʘʟʚʘʥʠʝ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʢʘʬʝ, 

ʥʘʟʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚʳʭ ʤʘʛʘʟʠʥʦʚ (çʍϸʣϸʣ ʠʪè, çʍϸʣϸʣ ʨʠʟʳʢè, çʍϸʣϸʣ ʘʟʳʢ-ʪϺʣʝʢè) 

ʂʦʤʠʪʝʪʘ ʧʦ ʩʪʘʥʜʘʨʪʫ ʭʘʣʷʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʈʝʣʠʛʠʦʟʥʦʤ ʩʠʤʚʦʣʦʤ ʷʚʣʷʝʪʩʷ ʩʚʷʪʦʡ ʠʩʪʦʯʥʠʢ, ʥʘʟʚʘʥʠʝ ʢʦʣʦʜʮʘ ʚ ʄʝʢʢʝ 

ɿϸʤ-ʟϸʤ (ʘʨʘʙ. аϿвϾ) . ʅʘ ɿʝʤʣʝ ʥʝʪ ʙʦʣʝʝ ʙʣʘʛʦʜʘʪʥʦʡ ʠ ʯʠʩʪʦʡ ʚʦʜʳ, ʯʝʤ ʚʦʜʘ ɿϸʤ-ɿϸʤ. 

ʉ ʪʝʭ ʧʦʨ, ʢʘʢ ʚ ʩʝʨʜʮʝ ʧʫʩʪʳʥʠ ʟʘʙʠʣ ʥʝʠʩʩʷʢʘʝʤʳʡ ʠʩʪʦʯʥʠʢ, ʤʫʩʫʣʴʤʘʥʝ, 

ʩʦʚʝʨʰʘʶʱʠʝ ʧʘʣʦʤʥʠʯʝʩʪʚʦ ʠʣʠ ʫʤʨʫ, ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʥʘʩʣʘʞʜʘʣʠʩʴ ʝʛʦ ʙʣʘʛʦʜʘʪʴʶ. 

ʇʨʦʨʦʢ ʄʫʭʘʤʤʝʜ  ʦʧʠʩʳʚʘʷ ʚʦʜʫ ɿϸʤ-ɿϸʤ, ʩʢʘʟʘʣ, ʯʪʦ ʦʥʘ ʩʳʪʥʘ ʧʦʜʦʙʥʦ ʝʜʝ ʠ 

ʷʚʣʷʝʪʩʷ ʠʩʮʝʣʝʥʠʝʤ ʦʪ ʤʥʦʛʠʭ ʙʦʣʝʟʥʝʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʪʘʢʞʝ ʜʦʢʘʟʳʚʘʝʪ ʝʝ 

ʫʥʠʢʘʣʴʥʦʩʪʴ [4, 199 ʙ]. 

ʁʘʩʠʥ (ʡʘ ʩʠʥ) ï ʥʘʟʚʘʥʠʝ 36-ʡ ʩʫʨʳ ʂʦʨʘʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʥʘʟʚʘʥʠʷ ʙʫʢʚ 

ʘʨʘʙʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʩʪʦʷʱʠʭ ʚ ʥʘʯʘʣʝ ʩʫʨʳ (ʡʘ ʠ ʩʠʥ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ çʁʘ ʩʠʥè 

ʦʙʣʝʛʯʘʝʪ ʣʶʜʷʤ ʜʫʰʝʚʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʪʨʘʜʘʥʠʷ. ɽʝ ʧʨʠʥʷʪʦ ʯʠʪʘʪʴ ʚʩʣʫʭ ʫ 

ʧʦʩʪʝʣʠ ʙʦʣʴʥʦʛʦ, ʚʦ ʚʨʝʤʷ ʧʦʩʪʘ, ʧʨʠ ʧʦʭʦʨʦʥʥʦʤ ʦʙʨʷʜʝ. ʇʝʨʝʧʠʩʘʥʥʫʶ çʁʘ ʩʠʥè 

ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʪʘʣʠʩʤʘʥ. ʇʦ ʧʨʝʜʘʥʠʶ, ʧʨʦʨʦʢ ʄʫʭʘʤʤʘʜ ʩʯʠʪʘʣ çʁʘ ʩʠʥè 

ʩʝʨʜʮʝʤ ʂʦʨʘʥʘ.  

Ϸʣ-ʂϸϮʩϸʨ (ɸʣʴ-ʂʘʫʩʘʨ) ï ʥʘʟʚʘʥʠʝ 108-ʩʫʨʳ 3-ʛʦ ʘʷʪʘ ʂʦʨʘʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

/ʂʘʩʨʘʪ/ ʠ ʦʙʦʟʥʘʯʘʝʪ ʦʙʠʣʠʝ ʯʝʛʦ-ʣʠʙʦ ʭʦʨʦʰʝʛʦ, ʤʥʦʞʝʩʪʚʘ ʙʣʘʛ. ʕʪʠʤ ʩʣʦʚʦʤ 

ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʜʦʙʨʦʜʝʪʝʣʴʥʳʭ ʣʶʜʝʡ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʠʛʠʦʟʥʦʛʦ ʩʣʦʚʘ ɿϸʢʷʪ 

(ʥʘʟʚʘʥʠʝ ʬʦʥʜʘ ʧʨʠ ɼʫʭʦʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʤʫʩʫʣʴʤʘʥ ʊʘʪʘʨʩʪʘʥʘ). ɿϸʢʷʪ (ʟʘʢʷʪ, 

ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ð ʦʙʷʟʘʪʝʣʴʥʳʡ ʛʦʜʦʚʦʡ ʥʘʣʦʛ ʚ ʧʦʣʴʟʫ ʙʝʜʥʳʭ, 

ʥʫʞʜʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʠʩʣʘʤʘ ʠ ʠʩʪʠʥʥʳʭ ʟʥʘʥʠʡ ʦ ʥʝʤ. ɿʘʢʷʪ ð ʦʜʥʘ ʠʟ ʧʷʪʠ ʩʪʦʣʧʦʚ ʠʩʣʘʤʘ. ɼʘʥʥʳʡ ʬʦʥʜ 

ʩʦʟʜʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʠ ʫʢʨʝʧʠʪʴ ʚ ʊʘʪʘʨʩʪʘʥʝ ʩʪʦʣʴ ʚʘʞʥʳʡ ʚ ʞʠʟʥʠ 

ʤʫʩʫʣʴʤʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʪʦʣʧ ʠʩʣʘʤʘ.  

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʝʣʠʛʠʦʟʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ 

ʤʫʩʫʣʴʤʘʥ, ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ ʀʜʝʣ-ʭʘϦ. ɺ ʛ. ʂʘʟʘʥʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʧʘʣʦʤʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʀʜʝʣ-ʭʘϦ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï ʧʦʤʦʯʴ 

ʤʫʩʫʣʴʤʘʥʘʤ ʩʦʚʝʨʰʠʪʴ ʭʘʜʞ ʥʘ ʉʚʷʪʫʶ ʟʝʤʣʶ ï ʚ ʄʝʢʢʫ ʠ ʄʝʜʠʥʫ. ʍʘʜʞ ï 
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ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʘʣʦʤʥʠʯʝʩʪʚʦ ʜʣʷ ʤʫʩʫʣʴʤʘʥ ʚ ʄʝʢʢʫ ʢ ʤʝʯʝʪʠ ʄʘʩʜʞʠʜ ʘʣʴ-ʍʘʨʘʤ, 

ʩʯʠʪʘʶʱʝʝʩʷ ʚ ʠʩʣʘʤʝ ʧʷʪʳʤ "ʩʪʦʣʧʦʤ ʚʝʨʳ". ʂʦʨʝʥʴ "ʭʘʜʞʞʘ", ʠʤʝʶʱʠʡ 

ʜʨʝʚʥʝʩʝʤʠʪʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʦʟʥʘʯʘʶʱʠʡ "ʦʙʭʦʜʠʪʴ ʚʦʢʨʫʛ", ʧʨʠʦʙʨʝʣ ʚ 

ʘʨʘʙʩʢʦʤ ʷʟʳʢʝ ʟʥʘʯʝʥʠʝ "ʦʪʧʨʘʚʣʷʪʴʩʷ ʚ ʧʘʣʦʤʥʠʯʝʩʪʚʦ". ʉʦʛʣʘʩʥʦ ʫʯʝʥʠʶ ʠʩʣʘʤʘ, 

ʭʘʜʞ ʜʦʣʞʝʥ ʩʦʚʝʨʰʠʪʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʚ ʞʠʟʥʠ ʢʘʞʜʳʡ ʤʫʩʫʣʴʤʘʥʠʥ, ʢʦʪʦʨʳʡ ʚ 

ʩʦʩʪʦʷʥʠʠ ʵʪʦ ʩʜʝʣʘʪʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥ ʧʦʣʫʯʘʝʪ ʧʦʯʝʪʥʳʡ ʪʠʪʫʣ ʭʘʜʞʠ ʠ ʧʨʘʚʦ ʥʦʩʠʪʴ 

ʟʝʣʝʥʫʶ ʯʘʣʤʫ. ɼʫʭʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʭʘʜʞʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʚʝʨʰʘʝʪʩʷ 

ʜʦʙʨʦʚʦʣʴʥʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʨʘʜʠ ʧʦʢʣʦʥʝʥʠʷ ɽʜʠʥʦʤʫ ɹʦʛʫ [5, 16-17 ʙ]. 

ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʵʨʛʦʥʠʤʠʯʝʩʢʦʡ ʣʝʢʩʠʢʠ ʨʝʣʠʛʠʦʟʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʠʮʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʪ ʘʥʪʨʦʧʦʥʠʤʦʚ ʥʘ ʙʘʟʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʤʝʥ. ʃʠʯʥʳʝ ʤʫʩʫʣʴʤʘʥʩʢʠʝ ʠʤʝʥʘ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʪʘʪʘʨʩʢʦʛʦ ʥʘʨʦʜʘ.   

ɺ ʪʘʪʘʨʩʢʦʡ ʵʨʛʦʥʠʤʠʠ ʞʝʥʩʢʠʝ ʠʤʝʥʘ ʄϺʩʣʠʤϸ (ʤʫʩʫʣʴʤʘʥʢʘ, ʩʧʘʩʝʥʥʘʷ, 

ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʩʣʦʚʦ ʤʫʩʣʠʤ  ʚ ʠʩʣʘʤʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʦʙʦʟʥʘʯʘʝʪ 

ʯʝʣʦʚʝʢʘ, ʧʨʠʥʷʚʰʝʛʦ ʠʩʣʘʤ), ɸʡʰϸ (ɻʘʡʰϸ ʞʠʚʘʷ, ʞʠʚʫʱʘʷ, ʘʨʘʙʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʘʟʚʘʥʠʷʭ ʤʘʛʘʟʠʥʦʚ (ʠʣʠ ʩʝʪʠ 

ʤʘʛʘʟʠʥʦʚ) ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ ʜʣʷ ʞʝʥʱʠʥ-ʤʫʩʫʣʴʤʘʥʦʢ. 

          ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʨʛʦʥʠʤʠʠ ʛ. ʂʘʟʘʥʠ ʟʘʥʠʤʘʝʪ ʘʥʪʨʦʧʦʥʠʤ ʁʦʩʳʬ, ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʚʦ-ʧʝʨʚʳʭ, ʦʥʦ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʩʚʷʱʝʥʥʳʭ ʠʤʝʥ 

ʧʨʦʨʦʢʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʪʘʪʘʨʩʢʦʤ ʣʠʥʛʚʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʰʠʨʦʢʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʤʝʝʪ ʧʦʵʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʂʫʣ ɻʘʣʠ çʂʳʩʩʘ-ʠ ʁʫʩʫʬè, ʢʦʪʦʨʦʝ 

çʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʦʩʴʤʠ ʚʝʢʦʚ ʷʚʣʷʣʦʩʴ ʜʫʭʦʚʥʦʡ ʧʠʱʝʡ ʪʘʪʘʨʩʢʦʛʦ ʥʘʨʦʜʘ, ʙʳʣʘ ʠ 

ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʳʜʘʶʱʠʭʩʷ ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʢʦʛʜʘ-ʣʠʙʦ 

ʩʦʟʜʘʥʥʳʭ ʥʘ ʟʝʤʣʝ ɺʦʣʞʩʢʦʡ ɹʫʣʛʘʨʠʠè. ʄʥʦʛʦʢʨʘʪʥʦʝ ʧʝʨʝʧʠʩʳʚʘʥʠʝ, ʚʳʫʯʠʚʘʥʠʝ 

ʥʘʠʟʫʩʪʴ ʩʜʝʣʘʣʠ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʧʦʵʤʳ ʁʫʩʫʬʘ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʪʶʨʢʦ-ʪʘʪʘʨʩʢʦʛʦ 

ʥʘʨʦʜʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʤʷ ʧʝʨʝʰʣʦ ʠ ʚ ʨʘʟʨʷʜ ʘʧʝʣʣʷʪʠʚʘ, ʥʘʧʦʣʥʷʷʩʴ ʩʝʤʘʤʠ 

çʢʨʘʩʠʚʳʡè, çʚʣʶʙʣʝʥʥʳʡè [1, ʩ.141]. ɺʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʘʥʪʨʦʧʦʥʠʤ ʁʦʩʳʬ, 

ʘʩʩʦʮʠʠʨʫʶʱʠʡ ʤʫʞʩʢʫʶ ʢʨʘʩʦʪʫ, ʩʪʘʣ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʤʝʥʦʚʘʥʠʷ 

ʤʫʞʩʢʦʡ ʧʘʨʠʢʤʘʭʝʨʩʢʦʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʨʦʧʦʥʠʤʘ ʄϸʜʠʥϸ ʚ ʥʘʟʚʘʥʠʠ 

ʠʟʜʘʪʝʣʴʩʪʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʠʟʜʘʥʠʠ ʨʝʣʠʛʠʦʟʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʦʩʚʝʱʝʥʠʠ ʢʫʣʴʪʫʨʳ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʥʘʨʦʜʦʚ. ʕʪʦʪ ʵʨʛʦʥʠʤ ʚʦʩʭʦʜʠʪ 

ʢ ʥʘʟʚʘʥʠʶ ʩʚʷʱʝʥʥʦʛʦ ʜʣʷ ʤʫʩʫʣʴʤʘʥ ʛʦʨʦʜʘ ʄʝʜʠʥʘ, ʛʜʝ ʧʨʦʚʝʣ ʧʦʩʣʝʜʥʠʝ ʩʚʦʠ 10 

ʣʝʪ ʧʨʦʨʦʢ ʄʫʭʘʤʤʝʜ ʠ ʪʘʤ ʞʝ ʙʳʣ ʧʦʭʦʨʦʥʝʥ. [6, 38 ï 41 ʙ]. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʦʟʨʦʞʜʝʥʠʷ ʠʩʣʘʤʘ ʚ ʊʘʪʘʨʩʪʘʥʝ ʩʪʘʣʦ ʚʦʟʚʝʜʝʥʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʯʝʪʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʨʛʦʥʠʤʳ ʩʦʜʝʨʞʘʪ ʯʘʩʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʫʙʲʝʢʪʝ (ʦ ʥʝʤ ʩʘʤʦʤ ʠʣʠ ʝʛʦ ʙʣʠʟʢʦʤ ʨʦʜʩʪʚʝʥʥʠʢʝ), ʠʤʝʶʱʝʤ ʦʪʥʦʰʝʥʠʝ ʢ 

ʚʦʟʚʝʜʝʥʠʶ ʨʝʣʠʛʠʦʟʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʅʘʤʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠʤʝʥʘ-ʘʪʨʦʧʦʥʠʤʳ: 

ɻʘʜʝʣ, ɼʠʥʠʩʣʘʤ, ʀʩʣʘʤ, ʄϸʜʠʥϸ, ʅʫʨʠʩʣʘʤ, ʈʘʤʘʟʘʥ, ʈϸϦϸʧ, ʉʦʣʪʘʥ, ʉϺʣϸʡʤʘʥ  ʚ 

ʥʘʟʚʘʥʠʷʭ ʤʝʯʝʪʝʡ.  

ɸ ʪʘʢʞʝ ʚ ʵʨʛʦʥʠʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛ. ʂʘʟʘʥʠ ʚ ʢʘʯʝʩʪʚʝ ʵʨʛʦʥʠʤʦʚ  

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠʤʝʥʘ-ʘʥʪʨʦʧʦʥʠʤʳ: Ϸʤʠʥ (ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʳʨʴʷ), 

Ϸʤʠʨ (ʬʘʙʨʠʢʘ ʤʝʙʝʣʠ, ʘʛʝʥʪʩʪʚʦ ʥʝʜʚʠʞʠʤʦʩʪʠ), Ϸʣ-ʉϸʠʜ (ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ, 

ʘʛʝʥʪʩʪʚʦ ʥʝʜʚʠʞʠʤʦʩʪʠ), ʀʩʤϸʛʳʡʣʴ (ʤʫʞʩʢʘʷ ʧʘʨʠʢʤʘʭʝʨʩʢʘʷ), ʈϸʰʠʜϸ (ʫʯʝʙʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ), ʈϸʡʩϸ (ʭʠʤʯʠʩʪʢʘ), ʌʘʨʫʢ (ʤʝʜʨʝʩʝ), ʌʠʨʜϸʚʝʩ (ʢʘʬʝ) ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʘʢʠʭ ʵʨʛʦʥʠʤʦʚ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʦʟʨʦʞʜʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʣʘʤʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʨʝʣʠʛʠʦʟʥʳʭ 

ʪʨʘʜʠʮʠʡ, ʦʙʨʷʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʦʨʦʞʘʥʝ-ʤʫʩʫʣʴʤʘʥʝ ʩʪʘʣʠ ʛʦʨʘʟʜʦ ʯʘʱʝ 

ʩʦʙʣʶʜʘʪʴ ʟʘʢʦʥʳ ʰʘʨʠʘʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʠʩʣʘʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ 

ʤʫʩʫʣʴʤʘʥ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʘʣʠʫʣʣʠʥʘ ɻ.ʈ. ʊʘʪʘʨʩʢʠʝ ʣʠʯʥʳʝ ʠʤʝʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʣʠʥʛʚʦʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʜʠʮʠʡ. ï ʂʘʟʘʥʴ., 2008. ï ʩ. 111. 
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2. ʇʦʜʦʣʴʩʢʘʷ ʅ.ɺ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʦʡ ʦʥʦʤʘʩʪʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ. ï ʄ., 1988. ï ʉ. 

151. 

3. ʉʫʧʝʨʘʥʩʢʘʷ ɸ.ɺ. ɸʧʧʝʣʷʪʠʚ ï ʦʥʦʤʘ. ʀʤʷ ʥʘʨʠʮʘʪʝʣʴʥʦʝ ʠ ʩʦʙʩʪʚʝʥʥʦʝ. ï ʄ., 

1978. ï ʉ. 5 ï 35. 

4. ʊʘʪʘʨʩʢʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ. ï ʂʘʟʘʥʴ., 2005. ï 199 ʙ. 

5. ᴄʣ-ʂʘʡʩʠ ʄ.ʀ. ʀʩʣʘʤ ᴅʭʣʘʛʳ ᴃᴅʤ ʛʘʜᴅʪʣᴅʨʝ. ï ʂʘʟʘʥ., 1994. ï 16-17 ʙ. 

6. ʗʭʠʥ ʌ. ʇᴅʡʛʘʤʙᴅʨʣᴅʨ ʪʘʨʠʭʳʥʥʘʥ. ï ʂʘʟʘʥ., 1992. ï 38 ï 41 ʙ. 
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ʅʘʧʨʷʤ  2. ɸʨʭʽʪʝʢʪʫʨʘ 
 

ɹʦʨʦʜʫʣʠʥʘ ʉ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʥʞʝʥʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥè ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘ. 

ʈʝʰʝʪʥʠʢʦʚ ʄ.ʂ. 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʀʥʞʝʥʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥè ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘ. 

 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʇʆʉʊʈʆɽʅʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ 

ɿʈʀʊɽʃʔʅʆɻʆ  ɺʆʉʇʈʀʗʊʀʗ 
                                           

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʘʜʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ  ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʟʘʤʳʩʣʦʤ 

ʘʨʭʠʪʝʢʪʦʨʘ ʠ ʜʠʟʘʡʥʝʨʘ, ʧʦʣʫʯʠʚʰʠʤ ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʦʝʢʪʝ, ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʩʧʨʠʷʪʠʷ  

ʵʩʢʠʟʦʚ ʠʣʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ. ɻʨʘʤʦʪʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʯʨʝʟʤʝʨʥʦ 

ʚʳʪʷʥʫʪʳʤʠ. ʇʦʧʳʪʢʠ ʧʦʠʩʢʘ çʫʜʘʯʥʦʛʦè ʨʘʢʫʨʩʘ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʥʫʞʥʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʣʫʯʘʡʥʳʤʠ, ʪʘʢ ʠ 

ʥʝʢʦʪʦʨʳʤʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʂ ʧʦʩʣʝʜʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʷ ʟʘʢʦʥʦʚ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʧʨʦʝʢʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʯʝʨʪʝʞʝʡ ʬʘʩʘʜʦʚ, ʧʣʘʥʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ) ʠ 

ʦʙʲʝʢʪʦʚ ʚ ʥʘʪʫʨʝ. ɿʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʤʦʞʝʪ 

ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʜʠʟʘʡʥʝʨʘʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʩʪʫʜʝʥʪʳ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

çɸʨʭʠʪʝʢʪʫʨʘè ʠ çɼʠʟʘʡʥ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳè ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʳʧʦʣʥʷʶʪ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ çɸʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʩʪʨʦʝʥʠʡè. ʆʜʥʘ ʣʝʢʮʠʷ ʢʫʨʩʘ 

ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʷʤ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ ʟʨʝʥʠʷ, ʧʨʦʙʣʝʤʘʤ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʯʠʥʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. ʉʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʨʘʙʦʪʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʭ ʫʯʝʥʳʭ ʢʘʢ 

ʂʦʨʦʝʚ ʖ.ʀ., ʌʝʜʦʨʦʚ ʄ.ɺ, ʈʘʫʰʝʥʙʘʭ ɹ.ɻ., ʘ ʪʘʢʞʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʥʘʰʝʡ ʢʘʬʝʜʨʝ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʧʨʦʨʠʩʠ ʢʘʨʪʠʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʫʜʦʞʥʠʢʠ. 

 
ʇʨʠʤʝʨ ʧʨʦʨʠʩʠ ʢʘʨʪʠʥʳ ʀ.ɽ. ʈʝʧʠʥʘ çʅʝ ʞʜʘʣʠè 
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ʅʘ ʧʨʦʨʠʩʠ ʢʘʨʪʠʥʳ ʀ.ɽ. ʈʝʧʠʥʘ çʅʝ ʞʜʘʣʠè ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʦʯʢʠ ʩʭʦʜʘ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʧʦʣʘ ʠ ʧʨʠʥʘʜʣʝʞʘʱʠʭ  ʧʣʦʩʢʦʩʪʠ ʧʦʪʦʣʢʘ. ʊʘʢʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ 

ʩʦʢʨʘʱʘʶʪ ʛʣʫʙʠʥʫ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʢʦʨʠʜʦʨʝ ʫʯʝʙʥʦʛʦ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʜʣʠʥʫ 40 

ʤʝʪʨʦʚ ʠ ʰʠʨʠʥʫ ï 2,80. 

 
ʅʘʙʨʦʩʦʢ ʢʦʨʠʜʦʨʘ  

 
ʌʦʪʦ ʢʦʨʠʜʦʨʘ ʠʟ ʪʦʡ ʞʝ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ 

 

ʈʘʟʤʝʨʳ ʢʦʨʠʜʦʨʘ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʝʛʦ ʣʠʥʝʡʥʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʙʨʦʩʦʢ ʧʦʤʝʱʝʥʠʷ ʢʦʨʠʜʦʨʘ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʘ 

ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʝʛʦ ʣʠʥʝʡʥʦʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ 

ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʪʦʛʨʘʬʠʷ. 

ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʥʘʙʨʦʩʦʢ ʵʢʩʪʝʨʴʝʨʘ 

ʠ ʩʨʘʚʥʠʚʘʶʪ ʝʛʦ ʩ ʬʦʪʦʛʨʘʬʠʝʡ. ɼʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʭʦʜʷʪ ʪʘʢʠʝ ʛʦʨʦʜʩʢʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʢ ʫʣʠʮʳ, ʧʣʦʱʘʜʠ ʠ ʩʪʘʜʠʦʥʳ, ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʙʲʝʢʪʦʚ ʥʘ ʧʝʨʝʜʥʝʤ, ʩʨʝʜʥʝʤ ʠ ʟʘʜʥʝʤ ʧʣʘʥʝ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʫʙʠʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʬʦʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʫʚʝʣʠʯʝʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʙʨʦʩʢʘ ʠ ʜʨ. 
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ʅʘʙʨʦʩʦʢ ʫʣʠʮʳ. 

 
ʌʦʪʦ ʫʣʠʮʳ  

 

ʆʧʳʪ, ʢʦʪʦʨʳʡ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʠʪ 

ʠʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʵʩʢʠʟʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʙʦʣʝʝ 

ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.   

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ʂʦʨʦʝʚ ʖ.ʀ. ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʚ ʧʨʦʝʢʪʝ ʠ ʚ ʥʘʪʫʨʝ. / ʖ.ʀ. 

ʂʦʨʦʝʚ, ʄ.ɺ. ʌʝʜʦʨʦʚ. - ʄ.: ɻʦʩ. ʀʟʜ-ʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, 1961. - 138 ʩ.: ʧʨʠʣ.  
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ʅʘʧʨʷʤ 3. ɺʽʡʩʴʢʦʚʽ ʥʘʫʢʠ 
 

ʂʨʠʚʦʰʝʝʚ ɸ.ʄ. 

ʂʘʬʝʜʨʘ ʚʦʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʉʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʅʆɺʓʍ  

ʇʋʊɽʁ ʉʆʂʈɸʑɽʅʀʗ ɺʈɽʄɽʅʀ ʎʀʂʃɸ çʈɸɿɺɽɼʂɸ-

ʇʆʈɸɾɽʅʀɽè 
 

        ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʧʨʦʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʨʦʙʣʝʤʳ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʢʝʪʥʳʭ ʚʦʡʩʢ ʠ ʘʨʪʠʣʣʝʨʠʠ (ʈɺ ʠ ɸ), ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ: 

ï ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʩʦʩʪʘʚʝ ʬʦʨʤʠʨʦʚʘʥʠʡ ʈɺ ʠ ɸ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʜʦʩʷʛʘʝʤʦʩʪʠ ʩʨʝʜʩʪʚ 

ʧʦʨʘʞʝʥʠʷ ʈɺ ʠ ɸ; 

ï ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʩʨʝʜʩʪʚ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʜʘʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ; 

ï ʦʪʩʫʪʩʪʚʠʝʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ; 

ï  ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʫʥʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ 

ʨʘʟʚʝʜʢʦʡ ʩ ʨʘʟʚʝʜʢʦʡ ʨʘʟʣʠʯʥʦʡ ʚʠʜʦʚʦʡ ʠ ʨʦʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

ï ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʤ ʧʘʨʢʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʯʘʩʪʝʡ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ; 

ï ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʟʚʝʜʢʠ ʧʦ ʪʦʯʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʜʦʚʝʜʝʥʠʷ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ  ʦʙʥʦʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʧʦʨʘʞʝʥʠʷ. 

ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ 

ʧʫʥʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʘʨʪʠʣʣʝʨʠʡcʢʦʡ ʨʘʟʚʝʜʢʦʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘʜʝʞʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ (ʨʘʟʨʘʙʦʪʢʘ) ʜʦʚʝʜʝʥʠʝ ʨʘʩʧʦʨʷʞʝʥʠʷ (ʧʨʠʢʘʟʘ, ʫʢʘʟʘʥʠʡ) ʧʦ 

ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʝ (ʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʦʜʥʦʤʫ ʘʜʨʝʩʘʪʫ) ʦʙʱʠʤ ʦʙʲʝʤʦʤ 120-

720 ʟʥʘʢʦʚ ï 1-6 ʤʠʥʫʪ (ʚ ʪʦʤ ʯʠʩʣʝ 8-48 ʩʝʢʫʥʜ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʜʦʚʝʜʝʥʠʝ); 

- ʦʙʨʘʙʦʪʢʫ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʧʨʦʪʠʚʥʠʢʘ ʚ ʦʨʛʘʥʝ 

ʫʧʨʘʚʣʝʥʠʷ ʈɺ ʠ ɸ ï ʚ ʩʨʝʜʥʝʤ 30 ʩʝʢʫʥʜ; 

- ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ (ʩʨʝʜʩʪʚʘʤʠ) 

ʨʘʟʚʝʜʢʠ ï 25-120 ʩʝʢʫʥʜ; 

- ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʜʥʦʤ ʦʙʲʝʢʪʝ ʧʨʦʪʠʚʥʠʢʘ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʜʦ 120 

ʟʥʘʢʦʚ ï ʥʝ ʙʦʣʝʝ 8 ʩʝʢʫʥʜ; 

- ʧʨʦʭʦʞʜʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʈɺ ʠ ɸ ʪʨʘʥʟʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ ʧʨʦʪʠʚʥʠʢʘ , ʚʘʞʥʦʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʝ ʙʦʣʝʝ 1 ʤʠʥʫʪʳ; 

- ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚ ɸɻ(ʧʦʜʛʨʫʧʧʘʭ) ʧʨʠ ʚʝʜʝʥʠʠ 

ʙʦʨʴʙʳ ʩ ʘʨʪʠʣʣʝʨʠʝʡ ʧʨʦʪʠʚʥʠʢʘ, ʥʝ ʙʦʣʝʝ 1 ʤʠʥʫʪʳ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʚ ʨʘʟʚʠʪʳʭ ʚ ʚʦʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʨʘʥʘʭ ʧʦʷʚʠʣʠʩʴ 

ʘʨʪʠʣʣʝʨʠʡʩʢʠʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳʝ ʟʘʥʠʤʘʪʴ (ʦʩʪʘʚʣʷʪʴ) ʧʦʟʠʮʠʶ ʚ ʪʝʯʝʥʠʝ 30 ʩʝʢʫʥʜ, 

ʥʘʧʨʠʤʝʨ, ʩʘʤʦʭʦʜʥʘʷ ʛʘʫʙʠʮʘ (ʉɻ) FH77 BW L52 ïArcher ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ BAE 

SystemsBofors AB, ʚʳʧʦʣʥʷʪʴ ʦʛʥʝʚʫʶ ʟʘʜʘʯʫ ʟʘ ʦʜʥʫ-ʜʚʝ ʤʠʥʫʪʳ ʧʨʠ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʨʝʣʴʥʦʩʪʠ (ʚʳʩʪʨʝʣʦʚ ʚ ʤʠʥʫʪʫ): ʜʦ 6 ʫ ʉɻ FH77 BW L52 ïArcher, ʐʚʝʮʠʷ; ʜʦ 



15 
 

10 ʫ PzH 2000, ʌʈɻ ʠ NLOS-C, ʉʐɸ; ʥʝ ʤʝʥʝʝ 16 -  ʫ ʩʠʩʪʝʤʳ çʂʦʘʣʠʮʠʷ ʉɺè, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ - ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʝʱʝ 

ʙʦʣʝʝ ʫʞʝʩʪʦʯʠʣʠʩʴ. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʙʦʙʱʝʥʠʝ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʘʝʤʦʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʚ ʚʠʜʝ 

ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʨʘʚʥʝʥʠʝʤ 

ʧʦʣʫʯʘʝʤʦʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʥʥʳʤʠ ʦʧʝʨʘʪʠʚʥʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

ʠ(ʠʣʠ) ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ(ʦʚ) ʚ ʨʘʡʦʥʝ ʨʘʟʚʝʜʢʠ ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ -  ʩ ʜʘʥʥʳʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ: ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʠʣʠ ʦʧʝʨʘʪʠʚʥʦʝ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʦ ʰʘʛʦʤ ʚʧʝʨʝʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʝʝ ʢʘʨʪʫ ʠʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʨʘʟʘʤʠ ʪʠʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʥʠʢʘ ʟʘʨʘʥʝʝ ʟʘʣʦʞʝʥʥʳʭ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʨʘʟʚʝʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʪʘʢʞʝ ʥʘʥʦʩʷʪʩʷ ʥʘ ʢʘʨʪʫ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ.   

ʕʬʬʝʢʪʠʚʥʦʝ ʧʦʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʨʝʰʝʥʠʷ ʢʦʤʘʥʜʠʨʦʤ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ: 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ ʩʧʦʩʦʙʥʦʡ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʟʘʜʘʯ ʘʨʪʠʣʣʝʨʠʠ ʚ ʦʛʥʝʚʦʤ ʧʦʨʘʞʝʥʠʠ 

ʛʨʫʧʧʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʥʠʢʘ;  

- ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ;   

- ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʧʫʥʢʪʘ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʙʦʪʢʫ ʧʦʪʦʢʘ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ʥʘʧʨʷʞʝʥʥʳʝ ʤʦʤʝʥʪʳ ʙʦʷ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʘʨʪʠʣʣʝʨʠʠ ʩʧʦʩʦʙʥʦʡ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʜʦʣʶ ʟʘʜʘʯ 

ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʟʘʜʘʯ ʦʛʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ.  

ɺ ʦʩʥʦʚʫ ʨʝʰʝʥʠʷ ʢʦʤʘʥʜʠʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʦʞʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʮʠʢʣʘ çʨʘʟʚʝʜʢʘ-ʧʦʨʘʞʝʥʠʝè. ɺ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʜʚʝ ʧʦʜʩʠʩʪʝʤʳ: ʧʦʜʩʠʩʪʝʤʘ ʦʙʲʝʢʪʦʚ ʧʦʜʩʠʩʪʝʤʘ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ 

(ʨʘʟʚʝʜʯʠʢʦʚ). 

ʂʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ ʥʘ 

ʧʦʣʝ ʙʦʷ ʯʝʨʝʟ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ.  

ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ, ʨʝʩʫʨʩ ʙʦʝʧʨʠʧʘʩʦʚ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʦʚ ʥʘ 

ʚʨʝʤʷ ʚʝʜʝʥʠʷ ʙʦʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʘ ʚʝʜʝʥʠʷ ʙʦʷ; ʫʯʝʪ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ï ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʦʙʲʝʢʪ ʤʦʞʝʪ ʧʨʝʙʳʚʘʪʴ ʚ ʦʜʥʦʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ: ʦʙʲʝʢʪ ʥʝ ʩʪʨʝʣʷʝʪ ʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥ, ʦʙʲʝʢʪ ʥʝ ʩʪʨʝʣʷʝʪ ʠ ʦʙʥʘʨʫʞʝʥ, ʦʙʲʝʢʪ ʩʪʨʝʣʷʝʪ ʠ ʥʝ ʦʙʥʘʨʫʞʝʥ, ʦʙʲʝʢʪ 

ʩʪʨʝʣʷʝʪ ʠ ʦʙʥʘʨʫʞʝʥ, ʦʙʲʝʢʪ ʩʪʨʝʣʷʝʪ ʠ ʧʨʝʙʳʚʘʝʪ ʧʦʜ ʦʛʥʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʦʙʲʝʢʪ 

ʥʝ ʩʪʨʝʣʷʝʪ ʠ ʧʨʝʙʳʚʘʝʪ ʧʦʜ ʦʛʥʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʦʙʲʝʢʪ ʤʘʥʝʚʨʠʨʫʝʪ, ʦʙʲʝʢʪ 

ʫʥʠʯʪʦʞʝʥ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʡ 

ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʷ (ʥʘʧʨʠʤʝʨ, 24 ʯ). 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʡʩʪʚʠʡ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ.  

ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʧʨʠʚʣʝʢʘʝʤʳʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʧʦʠʩʢʦʚʦ-ʦʙʥʘʨʫʞʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ; ʚʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʝʜʝʥʠʝ 

ʨʘʟʚʝʜʢʠ (ʫʯʝʪ ʩʣʫʯʘʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʘʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʦʙʥʘʨʫʞʝʥʠʷ); ʨʘʟʣʠʯʥʳʝ 
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ʚʘʨʠʘʥʪʳ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ ʩʨʝʜʩʪʚʘʤʠ ʢʘʞʜʦʛʦ ʚʠʜʘ (ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʚʣʝʢʘʝʤʳʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʨʘʟʤʝʱʝʥʠʝ ʚ ʙʦʝʚʦʤ ʧʦʨʷʜʢʝ (ʫʜʘʣʝʥʠʝ ʦʪ 

ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʚ ʩʪʦʨʦʥʫ ʩʚʦʠʭ ʚʦʡʩʢ ʠ ʚʦʡʩʢ ʧʨʦʪʠʚʥʠʢʘ, ʨʝʞʠʤʳ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ, 

ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʈʃʉ ʥʘ ʠʟʣʫʯʝʥʠʝ ʠʣʠ ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʦʧʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʠʣʠ  ʚʨʝʤʷ ʧʦʜʩʣʫʰʠʚʘʥʠʷ ʠ ʪ.ʜ.); ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ ï ʚ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʨʝʜʩʪʚʦ ʨʘʟʚʝʜʢʠ (ʨʘʟʚʝʜʯʠʢ) ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ 

ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ: ʚʝʜʝʪ ʨʘʟʚʝʜʢʫ ʠ ʥʝ ʚʳʷʚʣʝʥʦ, ʚʝʜʝʪ ʨʘʟʚʝʜʢʫ ʠ ʚʳʷʚʣʝʥʦ, 

ʚʝʜʝʪ ʨʘʟʚʝʜʢʫ ʠ ʧʨʝʙʳʚʘʝʪ ʧʦʜ ʦʛʥʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʝ ʚʝʜʝʪ ʨʘʟʚʝʜʢʫ ʠ ʧʨʝʙʳʚʘʝʪ 

ʧʦʜ ʦʛʥʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʤʘʥʝʚʨʠʨʫʝʪ, ʫʥʠʯʪʦʞʝʥʦ; ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʥʠʢʘ 

(ʫʯʝʪ ʩʣʫʯʘʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʘʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ).  

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʚʣʝʢʘʝʤʳʝ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ  ʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʢʨʳʪʠʷ ʢʘʞʜʦʛʦ 

ʪʠʧʘ ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ ʢʘʞʜʳʤ ʚʠʜʦʤ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ.  

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʘʩʴ ʩʧʦʩʦʙʥʳʤ ʚʳʷʚʠʪʴ 

ʧʨʠʚʣʝʢʘʝʤʳʡ ʩʦʩʪʘʚ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ (ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧ.2). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ çʨʘʟʚʝʜʢʘ-ʧʦʨʘʞʝʥʠʝè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʝʰʠʤ ʧʦʩʳʣʴʥʳʤ ʧʘʢʝʪʦʤ; 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʥʳʤ ʧʦʩʳʣʴʥʳʤ ʧʘʢʝʪʦʤ; 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʘʢʝʪʦʤ ʧʦʩʳʣʴʥʳʤ ʥʘ ʤʦʪʦʮʠʢʣʝ; 

- é 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʣʝʬʦʥʫ ʠʣʠ ʨʘʜʠʦ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ ʧʦʜ 

ʜʠʢʪʦʚʢʫ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʥʠʢʦʤ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʠ ʙʝʟ 

ʥʝʛʦ; 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʘʢʝʪʦʤ ʚ ʪʝʣʝʢʦʜʦʚʦʤ ʨʝʞʠʤʝ (3 ʧʦʧʳʪʢʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢʘ ʢʦʤʘʥʜ (ɸʇʇʂ) 

ʪʠʧʘ 1ɸ30 ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʚʠʪʘʥʮʠʠ ʦʙ ʫʩʧʝʰʥʦʡ ʧʝʨʝʜʘʯʝ, ʧʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʷ ʥʘʙʠʨʘʝʪʩʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ɸʇʇʂ, ʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʦʦʙʱʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʥʘ ʩʨʝʜʩʪʚʘʭ  ʨʘʟʚʝʜʢʠ) ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʥʠʢʦʤ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʠ ʙʝʟ ʥʝʛʦ; 

- ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʥʘʣʘ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ çʨʘʟʚʝʜʢʘ-ʧʦʨʘʞʝʥʠʝè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʛʨʫʧʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʙʦʙʱʝʥʠʠ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ 

(ʩ ʫʯʘʩʪʠʝʤ ʦʧʝʨʘʪʦʨʘ); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʛʨʫʧʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʙʦʙʱʝʥʠʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ (ʙʝʟ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʛʨʫʧʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʙʦʙʱʝʥʠʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ ʦʧʝʨʘʪʦʨʘ); 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʥʪʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʧʫʥʢʪʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʙʦʪʢʫ ʧʦʪʦʢʘ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ʥʘʧʨʷʞʝʥʥʳʝ ʤʦʤʝʥʪʳ ʙʦʷ. 
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3.1. ʉʙʦʨ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ. ɽʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʪʦʛʦ, ʯʪʦ ʭʦʯʝʪ ʧʦʢʘʟʘʪʴ ʧʨʦʪʠʚʥʠʢ, ʘ ʯʪʦ ʥʝ ʭʦʯʝʪ!!! ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʥʦʛʦ ʦʙʲʝʢʪʦʚ 

ʧʨʝʜʚʠʜʠʪʩʷ ʣʦʞʥʳʤʠ, ʥʦ ʢʘʢ ʠʭ ʚʳʷʚʠʪʴ?  

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ 

ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʪʠʚʥʠʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʚ ʚʠʜʝ ʬʦʨʤʫʣʷʨʘ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 

- ʧʦʟʳʚʥʦʡ ʧʝʨʝʜʘʶʱʝʛʦ; 

- ʧʦʟʳʚʥʦʡ ʧʨʠʥʠʤʘʶʱʝʛʦ; 

- ʢʦʜ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʧʝʨʝʜʘʶʱʝʛʦ; 

- ʢʦʜ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʧʨʠʥʠʤʘʶʱʝʛʦ; 

- ʠʜʝʥʪʠʬʠʢʘʪʦʨ çʩʚʦʡ-ʯʫʞʦʡè; 

- ʥʦʤʝʨ ʦʙʲʝʢʪʘ; 

- ʪʠʧ (ʭʘʨʘʢʪʝʨ) ʦʙʲʝʢʪʘ (ʮʝʣʠ); 

- ʪʠʧ ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʠʣʦ ʢʦʦʨʜʠʥʘʪʳ; 

- ʩʨʝʜʠʥʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʩʪʚʘ (ʩʧʦʩʦʙʘ) ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ; 

- ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʘ (ʮʝʣʠ); 

- ʚʨʝʤʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʘ (ʧʦʜʪʚʝʨʞʜʝʥʠʷ); 

- ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ: X, Y, H; 

- ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʘ: ʬʨʦʥʪ, ʛʣʫʙʠʥʘ; 

- ʭʘʨʘʢʪʝʨ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʪʝʧʝʥʴ ʫʢʨʳʪʠʷ); 

- ʩʦʩʪʦʷʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ; 

- ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʧʦʟʠʮʠʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʜʦʚʝʨʠʷ ʧʦʣʫʯʝʥʥʦʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ; 

- ʩʨʝʜʩʪʚʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʦʨʜʠʥʘʪ (ʜʦʨʘʟʚʝʜʢʠ); 

- ʫʜʘʣʝʥʠʝ ʦʪ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ (ʥʝʩʢʦʣʴʢʦ ʚʝʣʠʯʠʥ); 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʝʣʠ: ʦʪʜʝʣʴʥʘʷ ʠʣʠ ʛʨʫʧʧʦʚʘʷ. 

3.2.ʋʯʝʪ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ (ʩʦʨʪʠʨʦʚʘʪʴ) ʧʦ ʥʦʤʝʨʫ ʦʙʲʝʢʪʘ ʠʣʠ ʧʦ 

ʥʘʠʤʝʥʦʚʘʥʠʶ. 

ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ (1990ʛ.) ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ: 

- ʩʨʝʜʩʪʚʘ ʷʜʝʨʥʦʛʦ ʥʘʧʘʜʝʥʠʷ; 

- ʘʨʪʠʣʣʝʨʠʷ; 

- ʤʠʥʦʤʝʪʳ; 

- ʦʙʲʝʢʪʳ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ; 

- ʢʦʤʘʥʜʥʳʝ ʧʫʥʢʪʳ; 

- ʞʠʚʘʷ ʩʠʣʘ ʠ ʦʛʥʝʚʳʝ ʩʨʝʜʩʪʚʘ; 

- ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 

- ʧʣʘʚʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʧʝʨʝʯʝʥʴ ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʙʲʝʢʪʦʚ (ʭʘʨʘʢʪʝʨʦʚ 

ʮʝʣʝʡ) ʠ ʨʘʩʩʦʨʪʠʨʦʚʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʦ ʛʨʫʧʧʘʤ ʦʙʲʝʢʪʦʚ (ʮʝʣʝʡ). ʊʘʢ, ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧ ʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʤʝʥʶ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʨʤʫʣʷʨʘ ʦʙʲʝʢʪʘ (ʮʝʣʠ): 

1 ʛʨʫʧʧʘ ï ʩʨʝʜʩʪʚʘ ʷʜʝʨʥʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʥʘʧʘʜʝʥʠʷ, ʚʳʩʦʢʦʪʦʯʥʦʝ ʦʨʫʞʠʝ. 

1.ʇʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ɸʪʘʢʤʩ. 

2.ʇʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʷʝʤʳʭ ʨʘʢʝʪ ʥʘ ʩʪʘʨʪʦʚʦʡ ʧʦʟʠʮʠʠ. 

3.ʇʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʊʦʯʢʘ-ʋ. 

4.ʇʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʉʂɸɼ. 

ʀ ʪ. ʜ.  
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ʂʘʞʜʦʤʫ ʠʩʪʦʯʥʠʢʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʧʨʦʤʝʞʫʪʦʢ ʥʦʤʝʨʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ (ʙʫʜʝʪ ʧʨʠʩʚʘʠʚʘʪʴ 

ʚʳʷʚʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ) ʠʩʭʦʜʷ ʠʟ ʚʠʜʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʩʦʝʜʠʥʝʥʠʝ 

(ʦʙʲʝʜʠʥʝʥʠʝ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʰʪʘʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʡʩʢ ʧʨʦʪʠʚʥʠʢʘ ʠ ʪʘʢʪʠʢʠ 

ʜʝʡʩʪʚʠʡ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ (ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ 

ʟʘʥʠʤʘʪʴ ʦʙʲʝʢʪ ʚ ʧʨʦʮʝʩʩʝ ʙʦʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ).   

ʊʘʢ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʦʜʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʦʝʜʠʥʝʥʠʷ ʚ 

ʦʙʦʨʦʥʝ ʢʘʞʜʦʤʫ ʠʩʪʦʯʥʠʢʫ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʥʝ ʤʝʥʝʝ 20 ʥʦʤʝʨʦʚ 

ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʛʨʫʧʧʳ çʞʠʚʘʷ ʩʠʣʘ ʠ ʦʛʥʝʚʳʝ ʩʨʝʜʩʪʚʘè - 

ʥʝ ʤʝʥʝʝ 100 (ʩ ʫʯʝʪʦʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚʟʚʦʜʥʳʭ 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ). ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʡʩʪʚʫʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʤʝʥʝʝ 150 ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʙʦʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ 3000 ʥʦʤʝʨʦʚ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʚʝʥʝ ʘʨʤʝʡʩʢʦʛʦ ʢʦʨʧʫʩʘ ï ʥʝ ʤʝʥʝʝ 12 000 ʥʦʤʝʨʦʚ, ʚʦ ʬʨʦʥʪʦʚʦʤ 

ʟʚʝʥʝ ʫʧʨʘʚʣʝʥʠʷ ï ʥʝ ʤʝʥʝʝ 50 000 ʥʦʤʝʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ. 

ʅʦʤʝʨʘ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ɿʘ ʰʪʘʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʢʨʝʧʠʪʴ ʧʦʩʪʦʷʥʥʳʝ ʥʦʤʝʨʘ, ʘ ʜʣʷ ʩʨʝʜʩʪʚ ʫʩʠʣʝʥʠʷ (ʧʨʠʜʘʥʥʳʭ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ) ʦʩʪʘʚʠʪʴ ʨʝʟʝʨʚ ʥʦʤʝʨʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʪʝʨʚʘʣʦʚ ʥʦʤʝʨʦʚ 

ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʪʦ ʨʫʢʦʚʦʜʠʪ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ? 

ʈʫʢʦʚʦʜʠʪ ʧʨʦʮʝʩʩʦʤ ʥʘʯʘʣʴʥʠʢ ʨʘʟʚʝʜʢʠ ʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʠʷ, ʛʨʫʧʧʠʨʦʚʢʠ 

ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʦʝ ʦʨʛʘʥʠʟʫʝʪ ʠ ʧʨʦʚʦʜʠʪ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ, ʦʧʝʨʘʮʠʠ, ʩʨʘʞʝʥʠʷ ʠ 

ʪ.ʜ. ʀʪʘʢ, ʝʩʣʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʦ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʠʩʪʦʯʥʠʢʠ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʛʨʫʧʧʳ ʦʙʲʝʜʠʥʝʥʠʡ (ʬʨʦʥʪʘ). ɽʩʣʠ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʮʝʥʪʨʘʣʠʟʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʪʦ ʢ ʠʩʪʦʯʥʠʢʘʤ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʛʨʫʧʧʳ ʦʙʲʝʜʠʥʝʥʠʡ (ʬʨʦʥʪʘ) ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʥʦʤʝʨʦʚ ʥʫʤʝʨʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʞʝ ʩ ʠʭ ʫʯʝʪʦʤ.   

3.3.ʆʙʨʘʙʦʪʢʘ. 

ɸʣʛʦʨʠʪʤ (ʦʙʨʘʙʦʪʢʠ) ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʙʦʙʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚ ʛʨʫʧʧʦʚʳʝ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʙʫʜʝʪ ʩʚʦʡ  

ɾʠʚʘʷ  ʩʠʣʘ ʠ ʦʛʥʝʚʳʝ ʩʨʝʜʩʪʚʘ. 

ɼʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʞʠʚʦʡ ʩʠʣʝ ʠ ʦʛʥʝʚʳʭ 

ʩʨʝʜʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʯʝʪʳʨʝ ʙʘʟʳ ʜʘʥʥʳʭ: ʦʜʥʘ ʦʙʱʘʷ ʠ ʪʨʠ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ: 

- ʞʠʚʘʷ ʩʠʣʘ ʠ ʦʛʥʝʚʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʧʦʟʠʮʠʷʭ; 

- ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʝ ʚʟʚʦʜʘ ʥʘ ʧʦʟʠʮʠʷʭ, ʪʘʥʢʠ, 

ɹʄʇ, ʛʨʘʥʘʪʦʤʝʪʯʠʢʠ, ʛʨʫʧʧʳ ʛʨʘʥʘʪʦʤʝʪʯʠʢʦʚ; 

- ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ.   

ɿʘʧʦʣʥʝʥʠʝ (ʧʦʧʦʣʥʝʥʠʝ) ʵʪʠʭ ʙʘʟ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʥʦʤʝʨʫ, ʭʘʨʘʢʪʝʨʫ ʮʝʣʠ ʠ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʟʳ. 

ʊʘʢ, ʜʣʷ ʞʠʚʦʡ ʩʠʣʳ ʠ ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 

ʞʠʚʦʡ ʩʠʣʳ ʠ ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʪʘʥʢʦʚ, ɹʄʇ, 

ʛʨʘʥʘʪʦʤʝʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʦʜʥʫ (ʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʝʤʫʶ). 

ʇʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʙʘʟʳ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʧʦ 

ʢʨʠʪʝʨʠʶ 

,  .                    (1) 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʚ ʜʦʯʝʨʥʶʶ ʙʘʟʫ, 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ (K) ʚ ʥʝʡ (ʦʪʜʝʣʴʥʳʭ ʮʝʣʝʡ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʦʚʦʡ) ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ:  

 , 

ʛʜʝ S ï ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʟʚʦʜʥʳʡ ʦʧʦʨʥʳʡ ʧʫʥʢʪ 

(ʦʙʳʯʥʦ 12); ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ S ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʟʫʣʴʪʘʪʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ɺʆʇ: ʝʩʣʠ ʪʘʤ ʥʝʪ ʦʙʲʝʢʪʘ (ʝʛʦ ʬʦʨʤʫʣʷʨʘ), ʪʦ S 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 1 (2 é) ʠ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʧʦʚʪʦʨʷʝʪʩʷ 

XS ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʟʚʦʜʥʳʡ ʦʧʦʨʥʳʡ ʧʫʥʢʪ 

(ʦʙʳʯʥʦ ʜʦ 25 ʩʦ ʚʩʝʤʠ ʚʦʟʤʦʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʫʩʠʣʝʥʠʷ, ʦʩʥʦʚʥʳʤʠ, ʟʘʧʘʩʥʳʤʠ, 

ʣʦʞʥʳʤʠ ʦʢʦʧʘʤʠ, ʧʫʣʝʤʝʪʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ, ʜʟʦʪʘʤʠ, ʙʣʠʥʜʘʞʘʤʠ ʠ ʪ.ʜ.)). 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʙʘʟʘ ʦʩʪʘʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ, ʝʩʣʠ 

ʥʝʪ, ʪʦ ʫʥʠʯʪʦʞʘʝʪʩʷ. 

ʆʙʲʝʢʪʳ ʙʘʟʳ, ʦʩʪʘʚʰʝʡʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

- ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪ X ʠ Y 

( ); 

- ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʚʟʚʦʜʥʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ 

 ;               (2) 

- ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʮʝʣʠ (ʬʨʦʥʪ ʠ ʛʣʫʙʠʥʫ): 

;                                       (3) 

ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʝʩʣʠ  , ʪʦ ʬʨʦʥʪ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ 

ʛʣʫʙʠʥʳ ʦʙʲʝʢʪʘ , ʘ ʛʣʫʙʠʥʘ ï ʬʨʦʥʪʘ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʜʠʨʝʢʮʠʦʥʥʦʛʦ ʫʛʣʘ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʝʣʴʙʳ).  

- ʬʦʨʤʠʨʫʝʪʩʷ ʬʦʨʤʫʣʷʨ ʦʙʦʙʱʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ï ʚʟʚʦʜʥʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ 

(ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʦʤʝʨ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʠ ʨʘʟʤʝʨʳ ʧʦ ʬʨʦʥʪʫ ʠ 

ʛʣʫʙʠʥʝ, ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ; ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ, ʝʛʦ ʦʙʥʘʨʫʞʠʚʰʠʝ; ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʨʝʜʠʥʥʘʷ ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʝʛʦ ʮʝʥʪʨʘ ʠ ʪ.ʜ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʬʦʨʤʫʣʷʨ ʟʘʥʦʩʠʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚʟʚʦʜʥʳʭ ʦʧʦʨʥʳʭ 

ʧʫʥʢʪʦʚ. 

ɺʳʰʝ ʫʢʘʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʚʨʝʤʝʥʥʦʡ ʙʘʟʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʫʥʠʯʪʦʞʘʝʪʩʷ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʚʟʚʦʜʥʳʭ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʧʦʜʭʦʜʷʱʠʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʚʟʚʦʜʥʳʭ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʬʦʨʤʫʣʷʨʳ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʜʥʫ ʠ ʪʫ ʞʝ ʮʝʣʴ (ʦʙʲʝʢʪ), ʥʦ 

ʧʨʦʰʝʜʰʫʶ ʢʦʥʪʨʦʣʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʯʝʨʥʝʡ ʙʘʟʝ ʟ ʨʘʟʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʢʨʠʪʝʨʠʶ. 

ʆʙʲʝʢʪʳ ʙʘʟʳ ʚʟʚʦʜʥʳʭ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʦʨʜʠʥʘʪ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʘʨʪʠʣʣʝʨʠʡʩʢʦʤʫ 

ʢʦʤʘʥʜʠʨʫ (ʥʘʯʘʣʴʥʠʢʫ ʰʪʘʙʘ) ʩʚʦʝʛʦ ʫʨʦʚʥʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.   

ɼʣʷ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ: 

3.3.1. ʇʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʥʦʤʝʨʫ ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʚʠʜʫ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ: ɸɹ ï 

ɸɹ 155, ɸɹ 203 ʠ ʪ.ʜ.; ʂʇ ï ʂʇ ʙ-ʚ, ʂʇ ʙʨʠʛʘʜ ʠ ʪ.ʜ. 

3.3.2. ʀʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʘ a: , 

ʮ< , ʩʛʨʫʧʧʠʨʦʚʘʪʴ (ʦʙʦʙʱʠʪʴ) ʦʙʲʝʢʪʳ (ʩʦʩʪʘʚʠʪʴ ʛʨʫʧʧʦʚʳʝ ʮʝʣʠ).   

ʂʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʘ a, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʤ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʥʦʩʪʠ 

ʢʦʦʨʜʠʥʘʪ ʧʦ X ʠ Y, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʷ ʠʟ: 

- ʦʛʥʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʘʨʪʠʣʣʝʨʠʠ ʧʨʠʚʣʝʢʘʝʤʦʡ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʦʛʥʝʚʦʡ ʟʘʜʘʯʠ (ʚʟʚʦʜ, ʙʘʪʘʨʝʷ, ʜʠʚʠʟʠʦʥ, ʛʨʫʧʧʘ, ʘʨʪʠʣʣʝʨʠʷ ʩʦʝʜʠʥʝʥʠʷ 

ʠ ʪ.ʜ.); 
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- ʨʝʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʧʦʟʠʮʠʡ, ʫʯʠʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʚ 

ʛʨʫʧʧʠʨʦʚʢʝ ʞʠʚʦʡ ʩʠʣʳ ʠ ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚʥʠʢʘ; 

- ʬʦʨʤ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ.  

ʇʨʠ ʵʪʦʤ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʥʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʪʠʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʥʠʢʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʨʘʟʤʝʨʳ ʧʦ 

ʬʨʦʥʪʫ ʠ ʛʣʫʙʠʥʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʦʚʦʛʦ), ʪʘʙʣ.1; 

ʧʦʜʩʯʝʪ ʦʛʥʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʚʣʝʢʘʝʤʦʡ ʘʨʪʠʣʣʝʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʘ 

ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʙʦʝʚʦʤ ʠ ʯʠʩʣʝʥʥʦʤ ʩʦʩʪʘʚʝ ʘʨʪʠʣʣʝʨʠʠ ʯʘʩʪʠ, 

ʩʦʝʜʠʥʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʠʷ.  

ɼʣʷ ʫʩʣʦʚʠʡ ʩʧʝʮʠʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʤʠʨʥʳʤ ʥʘʩʝʣʝʥʠʝʤ 

ʥʫʞʥʘ ʶʚʝʣʠʨʥʘʷ ʪʦʯʥʦʩʪʴ ʚʝʜʝʥʠʷ ʦʛʥʷ (ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʦʚ)  ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʫʱʝʨʙʘ ʤʠʨʥʦʤʫ ʥʘʩʝʣʝʥʠʶ. 

3.3.3. ʉʨʘʚʥʠʪʴ ʛʨʫʧʧʦʚʳʝ ʮʝʣʠ ʧʦ ʩʦʩʪʘʚʫ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʦʙʲʝʢʪʦʚ - 

ʛʨʫʧʧʦʚʳʝ ʮʝʣʠ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʦʙʲʝʢʪʘʤʠ 

ʛʨʫʧʧʦʚʦʡ ʮʝʣʠ, ʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʠʩʢʣʶʯʠʪʴ. 

3.3.4. ʆʙʦʙʱʠʪʴ ʛʨʫʧʧʦʚʫʶ ʮʝʣʴ:  

- ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ: 

;           (3) 

- ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʮʝʣʠ (ʬʨʦʥʪ ʠ ʛʣʫʙʠʥʫ): 

;                               (4) 

ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʝʩʣʠ  , ʪʦ ʬʨʦʥʪ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ 

ʛʣʫʙʠʥʳ ʦʙʲʝʢʪʘ , ʘ ʛʣʫʙʠʥʘ ï ʬʨʦʥʪʘ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  . 

3.3.5. ʆʙʦʙʱʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ 

ʚ ʛʨʫʧʧʘʭ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ , ʧʨʠ ʵʪʦʤ d ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ 5-10 ʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ [2]. ɺ 

ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʷʱʝʝ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʣʜʘʯʠ ʧʨʠʤʝʥʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʠʟʚʝʩʪʥʳ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʧʨʦʪʠʚʥʠʢʘ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʝʜʢʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʦʯʥʦʩʪʠ) ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ: 

 ,   ,   ,   .                              (5) 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʧʨʦʪʠʚʥʠʢʘ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʪʦʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ) ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ: 

 ,   ,   .                                                   (6) 

ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʨʘʚʥʦʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʘʣʛʦʨʠʪʤʘʭ ʦʙʨʘʙʦʪʢʠ ʢʦʦʨʜʠʥʘʪ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ. ʉʨʝʜʩʪʚʦ ʨʘʟʚʝʜʢʠ ʜʦʣʞʥʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʩʝʯʢʫ 

ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʴ 2-3 ʨʘʟʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʢʦʦʨʜʠʥʘʪ. 

4.ʇʨʦʠʟʚʝʩʪʠ ʩʦʨʪʠʨʦʚʢʫ ʚ ʛʨʫʧʧʘʭ ʧʦ ʚʨʝʤʝʥʠ. 

5.ʆʧʨʝʜʝʣʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʢʘʞʜʦʤ ʦʙʲʝʢʪʝ, 

ʠʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʴ [2] 

,                                                                (7) 

ʛʜʝ ï ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʜʦʚʝʨʠʷ) i-ʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ. 
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ʅʘʧʨʠʤʝʨ, ʘʨʪʠʣʣʝʨʠʡʩʢʘʷ ʙʘʪʘʨʝʷ (ɸɹ) ʚʳʷʚʣʝʥʘ ʩʨʝʜʩʪʚʘʤʠ: ʟʚʫʢʦʚʦʡ 

ʨʘʟʚʝʜʢʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʜʦʚʝʨʠʷ (0,65); ʦʧʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ - (0,8); ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-

ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʤ ʚʝʨʪʦʣʝʪʦʤ - (0,5) ï (ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ). ʊʦʛʜʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʘʪʘʨʝʝ ʩʦʩʪʘʚʠʪ:  

ʈʜ ɸɹ = 1 ï (1-0,65)*(1-0,8)*(1-0,5) = 0,99. 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ ʧʦʣʫʯʝʥʥʦʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ: 

0,8 =<ʈʜ ɸɹ =< 1  - ʩʚʝʜʝʥʠʷ  ʦʙ ʦʙʲʝʢʪʝ ʜʦʩʪʦʚʝʨʥʳ; 

0,63 =<ʈʜ ɸɹ < 0,8 ï ʚʝʨʦʷʪʥʳʡ; 

0,4 =<ʈʜ ɸɹ < 0,63 ï ʩʦʤʥʠʪʝʣʴʥʳʡ; 

0,0 =<ʈʜ ɸɹ < 0,4 - ʣʦʞʥʳʡ. 

6. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʦʨʤʫʣʷʨʘ ʦ ʮʝʣʠ. 

ʆʙʥʦʚʣʝʥʠʝ ʚʨʝʤʝʥʠ Ÿ ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʝʨʘʩʯʠʪʳʚʘʶʪʩʷ ʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʦʝ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʚʨʝʤʷ 

ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʥʷʝʪʩʷ. 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ Ÿ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʦʤʝʨ ʦʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʧʦ 

ʫʩʤʦʪʨʝʥʠʶ ʦʧʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ.  

ɺʳʩʦʪʘ ʠ ʨʘʟʤʝʨʳ ʮʝʣʠ ï ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʩʝʛʜʘ.   

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʧʦʟʠʮʠʠ ʘʨʪʠʣʣʝʨʠʠ ʠ ʤʠʥʦʤʝʪʦʚ ï ʚʨʝʤʝʥʥʘʷ (ʢʦʯʫʶʱʠʝ 

ʦʨʫʜʠʷ ʠʣʠ ʤʠʥʦʤʝʪʳ), ʟʘʧʘʩʥʘʷ, ʦʩʥʦʚʥʘʷ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʚʳʧʦʣʥʷʝʤʦʡ 

ʟʘʜʘʯʠ (ʭʘʨʘʢʪʝʨʘ ʚʝʜʝʥʠʷ ʦʛʥʷ: ʧʨʠʩʪʨʝʣʢʘ ʮʝʣʠ, ʨʝʧʝʨʘ, ʚʝʜʝʥʠʝ ʙʝʩʧʦʢʦʷʱʝʛʦ 

(ʤʝʪʦʜʠʯʝʩʢʦʛʦ) ʦʛʥʷ, ʚʝʜʝʥʠʝ ʦʛʥʷ ʥʘ ʠʟʥʫʨʝʥʠʝ, ʚʝʜʝʥʠʝ ʦʛʥʷ ʥʘ ʨʘʟʨʫʰʝʥʠʝ, 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʦʛʥʝʚʦʡ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʛʥʝʚʳʭ ʟʘʜʘʯ ʠ ʪ. ʜ.), 

ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʣʦ ʦʛʥʝʚʦʝ(ʳʝ) ʩʨʝʜʩʪʚʦ(ʘ) ʩ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʫʶ ʟʘʩʝʢʣʠ ʩʨʝʜʩʪʚʘ 

ʨʘʟʚʝʜʢʠ. ʇʨʠ ʵʪʦʤ ʢʦʤʘʥʜʳ ʦʩʢʦʣʦʯʥʠʢʦʚ ʠʟʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʛʥʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʪʠʚʥʠʢʘ.   

7. ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ. 

Cʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʝʥʥʦʡ ʮʝʣʴʶ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʘʢʫʶ ʮʝʣʴ, ʚʨʝʤʷ ʚʳʟʦʚʘ 

ʦʛʥʷ ʧʦ ʢʦʪʦʨʦʡ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʝʥʠ ʦʩʪʘʚʰʝʛʦʩʷ ʜʦ ʦʩʪʘʚʣʝʥʠʷ ʝʶ ʦʛʥʝʚʦʡ 

ʧʦʟʠʮʠʠ. 

ʆʯʝʚʠʜʥʦ, ʯʝʤ ʨʘʥʴʰʝ ʦʙʥʘʨʫʞʝʥʘ ʮʝʣʴ ʠ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʚʳʟʦʚ ʦʛʥʷ, ʪʝʤ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ. 

ʇʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ: 

- ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ ʧʦʟʠʮʠʠ ʥʝ ʩʣʫʯʘʡʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪʊ; 

- ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ ʧʦ ʮʝʣʠ  ; 

- ʨʘʟʚʝʜʢʫ ʚʝʜʫʪʂ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ; 

- ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ ʧʨʠ ʦʜʥʦʤ ʧʨʦʩʤʦʪʨʝ ʨʘʡʦʥʘ ʨʘʟʚʝʜʢʠ 

ʢʘʞʜʳʤ ʩʨʝʜʩʪʚʦʤ  ; 

- ʯʘʩʪʦʪʘ ʧʨʦʩʤʦʪʨʘ ʨʘʡʦʥʘ ʦʜʥʠʤ ʩʨʝʜʩʪʚʦʤ. 

ʊʦʛʜʘ, ʧʨʠʥʠʤʘʷ ʧʦʪʦʢ ʩʦʙʳʪʠʡ (ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ) ʇʫʘʩʩʦʥʦʚʩʢʠʤ, 

ʦʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʨʦʚʥʦ m ʦʙʥʘʨʫʞʝʥʠʡ ʮʝʣʠ ʟʘ ʚʩʝ ʚʨʝʤʷ ʨʘʟʚʝʜʢʠ  

,                                                                            (8) 

ʛʜʝ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ m ʨʘʟ ʚʩʝʤʠ ʩʨʝʜʩʪʚʘʤʠ  ʟʘ ʚʩʝ ʚʨʝʤʷ ʨʘʟʚʝʜʢʠ 

ʮʝʣʠ; 

ʘ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʮʝʣʝʡ ʚʩʝʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘ ʚʩʝ 

ʚʨʝʤʷ ʨʘʟʚʝʜʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʚʳʟʦʚ ʦʛʥʷ ʧʦ ʮʝʣʠ ʚʦʟʤʦʞʝʥ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʦʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ  

 ,                                                                         (9) 
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ʛʜʝ  ï ʚʝʨʦʷʪʥʦʩʪʴ  ʥʠ ʦʜʥʦʛʦ  (ʥʦʣʴ) ʦʙʥʘʨʫʞʝʥʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ  ʦʧʨʝʜʝʣʷʝʪʩʷ 

.                                                                     (10) 

ʊʦʛʜʘ  

 .                                                                         (11) 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʮʝʣʝʡ (ʘ) 

ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʪʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʮʝʣʠ.  

ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ ʢʘʞʜʦʝ ʩʨʝʜʩʪʚʦ 

ʨʘʟʚʝʜʢʠ ʚʨʝʤʝʥʝʤ ʥʝ ʙʦʣʝʝ ( - ). ɿʘ ʵʪʦ ʚʨʝʤʷ ʢʘʞʜʦʝ ʩʨʝʜʩʪʚʦ ʫʩʧʝʝʪ ʧʨʦʩʤʦʪʨʝʪʴ 

ʨʘʡʦʥ ʨʘʟʚʝʜʢʠ  ʨʘʟ. ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʞʜʦʤ ʧʨʦʩʤʦʪʨʝ ,  ʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʠʡ ʮʝʣʠ i-ʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʝʜʢʠ ʩʦʩʪʘʚʠʪ 

, ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʠʡ ʮʝʣʠ ʚʩʝʤʠʂ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʝʜʢʠ ʙʫʜʝʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʚʝʣʠʯʠʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

.                                                               (12) 

ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ 

ʦʧʨʝʜʝʣʠʪʴʩʷ 

= 
ɀ

 .                                                  (13) 

ʇʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʮʝʣʠ ʥʝ 

ʩʣʫʯʘʡʥʦ. ʕʪʦ ʜʦʧʫʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʦ, ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ ʧʦʟʠʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʘ (13) ʧʨʠʤʝʪ ʚʠʜ 
ɀ ,                                           (14) 

ʛʜʝ  ï ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ 

ʧʦʟʠʮʠʠ. 

ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʟʷʪ ʧʨʠ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ 

ʧʦʟʠʮʠʠ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʛʥʷ (ʮʝʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʮʝʣʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ

. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʥʦʨʤʘʣʴʥʳʤ ʠʣʠ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ. 

ʇʫʩʪʴ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʮʝʣʠ ʥʘ ʧʦʟʠʮʠʠ ʧʦʜʯʠʥʷʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ. ʊʦʛʜʘ ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

,                                                                    (15) 

ʛʜʝ  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ ʧʦʟʠʮʠʠ. 

ʊʦʛʜʘ, ʧʦʜʩʪʘʚʠʚʚ ʬʦʨʤʫʣʫ (14), ʠʤʝʝʤ 

 

ɀ ;                  (16) 

ʇʨʠ ʵʪʦʤ 

;                                (17) 
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                                      = 0 + ,                                   

(18) 

 

ʛʜʝ  . 

;                 (19) 

ʦʪʢʫʜʘ, ʧʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʠʤʝʝʤ  

,                                                           (20) 

ʛʜʝ  . 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʥʷʪʦ ʠ ʚʪʦʨʦʝ ʜʦʧʫʱʝʥʠʝ ʦ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ. 

ɺʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ  (t) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʢʦʥʦʤ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ű(t), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ 

ʥʦʨʤʘʣʴʥʳʤ ʠʣʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʟʘʢʦʥʦʤ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ  

.                         (21) 

ʌʦʨʤʫʣʘ (21) ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʦʜʯʠʥʷʶʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ  

 ,                                          (22) 

ʛʜʝ t ï ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ; 

 ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ ʧʦ ʮʝʣʠ; 

 ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʮʝʣʠ ʥʘ ʦʛʥʝʚʦʡ ʧʦʟʠʮʠʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʧʦʜʯʠʥʝʥʳ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʳ 

ʟʥʘʯʠʪʝʣʴʥʝʝ ʩʣʦʞʥʝʝ. 

ɺʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʦʛʥʷ (t) ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

 ,                                                             (23) 

ʛʜʝ  ï ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʯʠʪʘʷ ʦʪ ʤʦʤʝʥʪʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ; 

  ï ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʫʜʘʨʘ ʧʦ ʮʝʣʠ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʮʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʦʛʥʝʚʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʛʥʷ, ʥʦ ʠ 

ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʝʜʢʠ (), ʘ ʪʘʢʞʝ ʦʪ ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʣʠʷʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʚʝʜʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ [4]. ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʚʝʜʢʘ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʘʥʥʳʤʠ ʢʦʤʘʥʜʫʶʱʝʛʦ ʠ ʰʪʘʙ ʘʨʤʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ. ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʝʜʢʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʈ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʢ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʚʳʨʘʙʦʪʢʠ 

ʟʘʤʳʩʣʘ ʦʧʝʨʘʮʠʠ ʠ ʥʘʯʘʣʫ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʤʝʪʦʜʝ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʢʦʤʘʥʜʫʶʱʝʛʦ ʘʨʤʠʝʡ. ʋʢʘʟʘʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

[4]: 

,                                                    (24) 

ʛʜʝ ʈʩʚ ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʚʝʜʢʠ; 

ʊʫʧʨ ï ʄʆɾ ʚʨʝʤʝʥʠ, ʦʪʧʫʩʢʘʝʤʦʛʦ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ, ʯ; 

  - ʄʆɾ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʦʙʲʝʤʘ ʟʘʜʘʯ ʨʘʟʚʝʜʢʠ, 

ʯ; 

ůʢʨ  - ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʨʘʟʚʝʜʢʫ. 
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ɺʨʝʤʷ, ʦʪʧʫʩʢʘʝʤʦʝ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ, ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ 

ʨʘʟʥʦʩʪʴ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʧʝʨʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʥʘ ʟʘʚʝʨʰʝʥʠʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʫ ʚʦʡʩʢ. ʄʆɾ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ, ʠ ʜʠʩʧʝʨʩʠʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ [4]: 

  ,                                                              (25) 

,                                                             (26) 

ʛʜʝ Tmin, Tmax ï ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ 

ʨʘʟʚʝʜʢʠ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʫʪʝʤ. 

ʇʦ ʦʧʳʪʫ ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʠʡ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʝʜʢʠ ʚ 

ʘʨʤʠʠ ʩʦʩʪʘʚʣʷʝʪ 7-8 ʯʘʩʦʚ [4]. ʀʟ ʚʩʝʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ ʨʘʟʚʝʜʢʠ ʥʘʠʙʦʣʴʰʠʝ 

ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ ʫ ʦʨʛʘʥʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟʚʝʜʢʠ. ʕʪʦ ʚʨʝʤʷ ʧʦ 

ʦʧʳʪʫ ʫʯʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ  [4] ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9-10 ʜʦ 48-72 ʯʘʩʦʚ. ʊʦʛʜʘ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ ʙʫʜʫʪ ʨʘʚʥʳ 16 

ʠ 80 ʯʘʩʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʳ   ʠ D ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ ʚʳʰʝ 

ʩʦʩʪʘʚʷʪ 48 ʯʘʩʦʚ ʠ 107 ʯʘʩʦʚ, ʘ ůʢʨ = 10,75 ʯ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʩʪʘʨʝʥʠʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʨʠʚʝʜʝʥʳ ʚ [4], ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʘ) ʜʣʷ ʧʝʨʠʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʥʘʩʪʫʧʣʝʥʠʷ [4]: 

;                             (27) 

ʙ) ʜʣʷ ʧʝʨʠʦʜʦʚ ʦʛʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ [4]: 

(28) 

ʛʜʝ  ï ʚʝʨʦʷʪʥʦʩʪʴʥʝʩʪʘʨʝʥʠʷʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭj-ʛʦ ʚʠʜʘ ʚ ʨʘʟʣʠʯʥʳʝ 

ʧʝʨʠʦʜʳ ʨʘʟʚʝʜʢʠ ʠ ʦʛʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ; 

 ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʦʙʲʝʢʪʘj-ʛʦ ʚʠʜʘ ʥʘ ʧʦʟʠʮʠʠ ʧʦʩʣʝ ʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʝʜʢʠ ʠ ʦʛʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ; 

 ï ʄʆɾ ʚʨʝʤʝʥʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʘ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʯʘʩʪʠʯʥʳʭ ʦʪʨʝʟʢʦʚ ʚʨʝʤʝʥʠ ʨʘʟʚʝʜʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʘʧʦʩʪʝʦʨʥʳʝ (ʫʩʣʦʚʥʳʝ) 

ʚʝʨʦʷʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʯʝʨʝʟ ʘʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘ ʪʝ ʞʝ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ 

,                                                               (29) 

ʛʜʝ Piï ʘʧʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ; 

  - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʝʜʢʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʥʘʩʪʫʧʣʝʥʠʷ; 

 ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ; 

 - ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʦʙʲʝʢʪʘ ʥʘ 

ʧʦʟʠʮʠʠ, ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʩʪʘʨʝʥʠʷ ʚʳʜʚʠʛʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ: 

- ʝʩʣʠʈʥʝʩʪ> 0,8 ï ʚʨʝʤʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʝʱʝ ʝʩʪʴ ʠ ʚʦʣʥʦʚʘʪʴʩʷ ʥʝ 

ʩʪʦʠʪ; 

- ʝʩʣʠ ʈʥʝʩʪ = 0,5 ï 0,6 ï ʩʚʝʜʝʥʠʷ ʫʩʪʘʨʝʚʘʶʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ 

ʧʦ ʦʙʲʝʢʪʫ; 
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- ʝʩʣʠ ʈʥʝʩʪ< 0,63 ï ʩʚʝʜʝʥʠʷ ʫʩʪʘʨʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʧʦ 

ʦʙʲʝʢʪʫ: ʫʙʨʘʪʴ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʦʪʧʨʘʚʠʪʴ ʚ ʙʘʟʫ ʫʩʪʘʨʝʚʰʠʭ ʜʘʥʥʳʭ. 

8. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ) ʧʫʥʢʪʘ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʦʞʠʜʘʥʠʝʤ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ (ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʙʱʝʥʠʡ), ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʫʥʢʪ ʦʙʨʘʙʦʪʢʠ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʫʝʪʩʷ ʨʘʙʦʪʘ 1 ʯʝʣʦʚʝʢʘ (1 

ʢʘʥʘʣ); ʧʦ ʚʠʜʘʤ ʦʙʲʝʢʪʦʚ: 2-ʭ ʯʝʣʦʚʝʢ, 3-ʭ ʯʝʣʦʚʝʢ, 4-ʭ ʯʝʣʦʚʝʢ. ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɺʳʭʦʜ ï ʨʘʮʠʦʥʘʣʴʥʳʡ (ʚ ʧʨʝʜʝʣʝ ï ʦʧʪʠʤʘʣʴʥʳʡ) ʩʦʩʪʘʚ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʫʥʢʪʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʘʧʨʷʞʝʥʥʳʝ ʤʦʤʝʥʪʳ ʙʦʷ.   

9. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ) ʦʛʥʝʚʳʭ 

ʩʨʝʜʩʪʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ. ï ʃ.: ʚ/ʯ 

48254, 1984. ï 124 ʩ. 

2. ʇʦʜʧʦʣʢʦʚʥʠʢ ɺ.ʉʢʦʢʦʚ. ɿʘʩʝʯʢʘ ʮʝʣʝʡ ʚ ʣʝʩʫ ʧʝʭʦʪʥʦʡ ʨʘʟʚʝʜʢʦʡ. ɾʫʨʥʘʣ 

çɺʦʝʥʥʳʡ ʚʝʩʪʥʠʢè ˉ 17 ʟʘ ʩʝʥʪʷʙʨʴ 1943 ʛ. ʉʙʦʨʥʠʢ çɺʦʡʩʢʦʚʘʷ ʨʘʟʚʝʜʢʘè. ɺʳʧʫʩʢ 

ˉ 5, 1944ʛ. 

3.ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ɺʳʧʫʩʢ ˉ 9, 1989ʛ. ʀʥʚ.3116.  

4.ɺʦʨʦʙʲʝʚ ɸ.ʉ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʨʘʟʚʝʜʢʠ ʚ 

ʥʘʩʪʫʧʣʝʥʠʠ ʜʠʚʠʟʠʠ ʚ ɿʘʧʦʣʷʨʴʝ. ï ɼʠʩʩ. ʂɺʅ. ï ɺɸɸ. ï ʃ.: 1992. ï 300 ʩ. 

5.ʇʦʣʢʦʚʥʠʢ ʇ.ɼʶʢʘʨʝʚ.  ʄʘʪʝʨʠʘʣʳ ʣʝʢʮʠʡ ʠ ʛʨʫʧʧʦʚʳʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ɼ-

111. ï ʃ.: ɺɸɸ,1992. ï 67 ʩ.  
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ʅʘʧʨʷʤ 4. ɽʢʦʥʦʤʽʯʥʽ ʥʘʫʢʠ 
  

ɹʘʙʝʮʴ ʂ.ɺ. 

ʉʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʤʽʞʥʘʨʦʜʥʦʾ ʝʢʦʥʦʤʽʢʠ ʽ ʤʝʥʝʜʞʤʝʥʪʫ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ 

ʄʽʩʪʦ ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄɸʈʂɽʊʀʅɻʆɺʀʁ ʄɽʅɽɼɾʄɽʅʊ ʋ ɹɸʅʂʋ 
 

   ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʥʘ ʩʴʦʛʦʜʥʽ ʫʢʨʘʾʥʩʴʢʽ ʙʘʥʢʠ ʤʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʧʽʜʭʦʜʠ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʾ 

çʬʽʣʦʩʦʬʽʾè ʤʦʞʝ ʙʫʪʠ ʜʝʢʣʘʨʘʮʽʷ çʄʘʨʢʝʪʠʥʛʦʚʠʡ ʨʝʛʣʘʤʝʥʪ ʨʦʙʦʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʙʘʥʢʫè. ʇʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ð ʙʫʪʠ ʩʚʦʻʨʽʜʥʠʤ çʢʘʤʝʨʪʦʥʦʤè ʜʽʷʣʴʥʦʩʪʽ 

ʢʦʞʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ. ʊʘʢʠʡ ʜʦʢʫʤʝʥʪ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʚ ɸʂɹ çʅʘʜʨʘè. 

   ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʨʝʛʣʘʤʝʥʪʫ ʢʦʞʥʠʡ ʢʦʥʪʘʢʪ ʽʟ ʢʣʽʻʥʪʦʤ ð ʮʝ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʙʽʟʥʝʩʫ ʙʘʥʢʫ. ʊʦʤʫ ʢʦʞʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʙʘʥʢʫ ʤʘʻ ʙʫʪʠ 

ʥʘʮʽʣʝʥʠʡ ʥʘ: 

Å ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʜʘʞʫ ʙʘʥʢʽʚʩʴʢʦʾ ʧʦʩʣʫʛʠ (ʟʦʢʨʝʤʘ ʜʦʜʘʪʢʦʚʦʾ) ʢʣʽʻʥʪʦʚʽ (ʩʘʤʦʩʪʽʡʥʦ 

ʘʙʦ ʯʝʨʝʟ ʚʽʜʜʽʣ ʧʝʨʩʦʥʘʣʴʥʠʭ ʤʝʥʝʜʞʝʨʽʚ); 

Å ʚʠʚʯʝʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ; 

Å ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ ʟ ʤʝʪʦʶ ʥʘʡʧʦʚʥʽʰʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʽʚ; 

Å ʚʠʚʯʝʥʥʷ ʧʦʩʣʫʛ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʰʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʪʘ ʽʥʦʟʝʤʥʠʤʠ ʙʘʥʢʘʤʠ; 

Å ʜʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʦ-ʤʦʨʘʣʴʥʠʭ ʥʦʨʤ ʫ ʙʘʥʢʫ (ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ, ʫ ʩʪʦʩʫʥʢʘʭ ʽʟ 

ʢʣʽʻʥʪʘʤʠ ʪʘ ʢʦʣʝʛʘʤʠ). 

    ʇʦʣʦʞʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʧʨʦʩʪʽ ʡ ʟʨʦʟʫʤʽʣʽ, ʧʨʦʪʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ 

ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ ʙʘʥʢʫ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ ʪʦʧ-ʤʝʥʝʜʞʝʨʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʟ ʨʦʙʦʪʠ ʟ 

ʧʝʨʩʦʥʘʣʦʤ. 

   ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʤʘʨʢʝʪʠʥʛʫ ʩʣʽʜ ʢʝʨʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʦʤ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʘ, 

ʱʦ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ 

ʢʦʥʮʝʧʮʽʷʤʠ. 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʢʦʨʠʩʪʽ ʜʣʷ ʢʣʽʻʥʪʘ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

2. ʇʨʦʧʦʥʦʚʘʥʽ ʛʨʫʧʠ ʧʨʦʜʫʢʪʽʚ ʤʘʶʪʴ ʙʫʪʠ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʙʨʘʥʽ ʩʝʛʤʝʥʪʠ ʢʣʽʻʥʪʫʨʠ. 

ʎʽ ʛʨʫʧʠ ʧʨʦʜʫʢʪʽʚ ʚʽʜʙʠʨʘʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ. 

3. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʩʣʫʛ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʦʙʨʘʥʽ ʩʝʛʤʝʥʪʠ ʢʣʽʻʥʪʫʨʠ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

4. ʈʝʘʣʽʟʘʮʽʷ ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʢʣʽʻʥʪʫʨʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʥʢʦʤ. 

   ʋ ʨʘʤʢʘʭ ʙʘʥʢʽʚʩʴʢʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʥʘʩʘʤʧʝʨʝʜ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʮʽʣʝʡ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʦʨʷʜʢʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ, ʪʦʙʪʦ ʚʠʨʽʰʝʥʥʷ 

ʪʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʙʘʥʢʫ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ʇʣʘʥʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʤʫʩʠʪʴ: 

Å ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʦʮʽʥʮʽ ʧʝʨʩʧʝʢʪʠʚ ʫ ʩʬʝʨʽ ʧʦʣʽʪʠʢʠ, ʝʢʦʥʦʤʽʢʠ, ʪʝʭʥʦʣʦʛʽʡ. ʉʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʟʦʚʥʽʰʥʶ ʢʦʥËʶʥʢʪʫʨʫ, ʟ ʪʠʤ ʱʦʙ ʚʽʜ ʚʫʟʴʢʦʾ ʦʨʽʻʥʪʘʮʽʾ ʧʝʨʝʭʦʜʠʪʠ ʜʦ 

ʛʣʦʙʘʣʴʥʦʾ; 

Å ʩʧʠʨʘʪʠʩʷ ʥʘ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ. ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʜʦʚʦʜʠʪʴʩʷ ʧʦʯʠʥʘʪʠ ʥʝ ʟ ʚʠʙʦʨʫ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʣʝʡ, ʘ ʟ ʘʥʘʣʽʟʫ ʩʠʣʴʥʠʭ ʽ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʫ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʫ; 

Å ʙʫʪʠ ʚʠʭʽʜʥʦʶ ʬʫʥʢʮʽʻʶ ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʫ, ʱʦʙ ʥʘ 

ʤʘʡʙʫʪʥʻ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʧʦʟʠʮʽʶ ʙʘʥʢʫ ʧʨʝʜʩʪʘʚʠʪʠ ʽ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʾʾ 

ʦʧʪʠʤʽʟʫʚʘʪʠ. 

   ɼʣʷ ʨʦʟʨʦʙʢʠ ʽ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʧʣʘʥʽʚ ʧʦʪʨʽʙʥʠʡ ʘʥʘʣʽʟ 
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ʟʘʛʘʣʴʥʦʾ ʢʦʥËʶʥʢʪʫʨʠ ʙʘʥʢʫ ʪʘ ʾʾ ʧʨʦʛʥʦʟ. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʤʽʥʣʠʚʽ ʫʤʦʚʠ ʚʽʜʪʚʦʨʝʥʥʷ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ ʫ ʟʦʚʥʽʰʥʴʦ-

ʤʫ ʦʧʝʨʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʨʝʜʠʪʥʠʭ ʫʩʪʘʥʦʚ. 

   ʋʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʦʪʨʝʙʫʻ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʢʦʥʮʝʧʮʽʾ ʤʘʨʢʝʪʠʥʛʫ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ʙʘʥʢʫ. ɸʥʘʣʽʟ ʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʜʽʣʫ 

ʤʘʨʢʝʪʠʥʛʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʪʠʤʫʪʴ ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ʙʝʟ ʧʽʜʪʨʠʤʢʠ ʚʠʱʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. 

   ʇʣʘʥʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʫ. ʂʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʫ ʧʨʦʮʝʩʽ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ ʻ ʧʣʘʥʫʚʘʥʥʷ 

ʤʘʨʢʝʪʠʥʛʫ. ʁʦʛʦ ʚʘʞʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʦʤʫ, ʱʦ ʬʫʥʢʮʽʾ ʤʘʨʢʝʪʠʥʛʫ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʠʚʝʜʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʙʘʥ-

ʢʫ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ ʦʯʽʢʫʚʘʥʥʷʤ ʩʧʦʞʠʚʘʯʘ. ɺʘʞʣʠʚʽʩʪʴ ʧʣʘʥʫ ʤʘʨʢʝʪʠʥʛʫ ʧʦʣʷʛʘʻ ʱʝ 

ʡ ʫ ʪʦʤʫ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʟʫʩʠʣʴ ʙʝʨʫʪʴʩʷ ʟʘ ʦʩʥʦʚʫ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʽʥʰʠʭ ʥʘʧʨʷʤʽʚ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʝʨʝʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ, ʱʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʧʣʘʥʽ ʤʘʨʢʝʪʠʥʛʫ, ð ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ ʽ ʧʨʦʜʫʢʪʽʚ, ʨʝʟʫʣʴʪʘʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʧʨʦʩʫʚʘʥʥʷ, ʧʨʘʚʠʣʴʥʘ 

ʪʘʨʠʬʥʘ ʧʦʣʽʪʠʢʘ, ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʦʙʩʷʛʠ 

ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʧʨʦʜʘʞʫ, ʟʘʛʘʣʴʥʘ ʤʽʩʪʢʽʩʪʴ ʨʠʥʢʫ. ʇʣʘʥ ʤʘʨʢʝʪʠʥʛʫ ð ʯʘʩʪʠʥʘ 

ʟʘʛʘʣʴʥʦʛʦ ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʙʘʥʢʫ, ʪʦʤʫ ʦʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʧʠʪʘʥʴ ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʣʘʥʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʫ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ (ʨʠʩ. 1). ʇʨʠʧʫʩʪʠʤʦ, ʙʘʥʢ ʩʪʘʚʠʪʴ ʩʦʙʽ ʟʘ ʤʝʪʫ 

ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʠʭ ʟʘʣʠʰʢʽʚ ʥʘ ʨʘʭʫʥʢʘʭ ʥʘ 30 % ʽ ʧʨʠʙʫʪʢʫ ʥʘ 15 % ʱʦʨʽʯʥʦ 

ʧʨʦʪʷʛʦʤ ʧËʷʪʠ ʨʦʢʽʚ. ɿʘʚʜʘʥʥʷ ʚʽʜʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ ʨʦʟʧʣʘʥʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʦʙʩʷʛʽʚ 

ʟʘʣʫʯʝʥʴ, ʧʨʠʙʫʪʦʢ ʽ ʯʘʩʪʢʫ ʨʠʥʢʫ ʟʘ ʛʨʫʧʘʤʠ ʧʦʩʣʫʛ ʽ ʧʨʦʜʫʢʪʽʚ. 

 

ʄʽʩʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ  

ʎʽʣʽ ʧʽʜʧʨʠʻʤʩʪʚʘ  

ɿʘʛʘʣʴʥʘ ʤʝʪʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʟʫʩʠʣʴ 

 ʄʝʪʘ ʟʫʩʠʣʴ ʟʘ ʦʢʨʝʤʠʤʠ ʥʘʧʨʷʤʘʤʠ 

ʈʠʩ. 1. ɯʻʨʘʨʭʽʷ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ɼʘʣʽ, ʟʘ ʽʻʨʘʨʭʽʻʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ 

ʧʨʦʜʘʞʘʤʠ (ʥʘʜʘʥʥʷʤ ʧʦʩʣʫʛ), ʚʠʟʥʘʯʘʶʪʴ ʮʽʣʽ ʟ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʽ ʧʨʠʙʫʪʢʫ ʜʣʷ 

ʢʦʞʥʦʾ ʛʨʫʧʠ ʧʨʦʜʫʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʦʢ ʫ ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ ʽ ʟʘ ʩʝʛʤʝʥʪʘʤʠ 

ʢʣʽʻʥʪʽʚ ʧʨʦʪʷʛʦʤ ʧËʷʪʠ ʨʦʢʽʚ ʟʘ ʪʘʢʦʶ ʬʦʨʤʦʶ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1.  

ɼʝʪʘʣʽʟʦʚʘʥʠʡ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʧʣʘʥ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ɻʨʫʧʘ ʧʨʦʜʫʢʪʽʚ (ʧʦʩʣʫʛ) ʆʙʩʷʛʠ ʧʨʦʜʘʞʫ ʇʨʠʙʫʪʦʢ ʏʘʩʪʢʘ ʨʠʥʢʫ 

ʈʽʢ 1 2 3 4 5 ʈʽʢ 1 2 3 4 5 ʈʽʢ 1 2 3 4 5 

ɸ       

ɺ       

ʉ       

D       

ɽ       

   ʇʦʜʘʣʴʰʘ ʨʦʟʙʠʚʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ 

ʧʨʦʜʫʢʪʽʚ ʟʘ ʩʝʛʤʝʥʪʘʤʠ ʢʣʽʻʥʪʽʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2. 

ʈʦʟʙʠʚʢʘ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʧʣʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʇʨʦʜʫʢʪ ɸ ʆʙʩʷʛʠ ʧʨʦʜʘʞʽʚ ʇʨʠʙʫʪʦʢ 

ʈʽʢ 1 2 3 4 5 ʈʢ̔ 1 2 3 4 5 
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ʈʝʛʽʦʥ 1     

ʈʝʛʽʦʥ 2     

ʉʝʛʤʝʥʪ 1     

ʉʝʛʤʝʥʪ 2     

ʉʝʛʤʝʥʪ 3     

   ʉʫʤʘ ʧʣʘʥʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʧʦʢʘʟʥʠʢʦʚʽ ʥʘ 

ʚʠʱʦʤʫ ʨʽʚʥʽ. ʊʘʢʝ ʩʘʤʝ ʫʟʛʦʜʞʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʮʽʣʝʡ ʤʘʻ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʥʝ ʣʠʰʝ 

ʧʦ ʚʝʨʪʠʢʘʣʴʥʽʡ ʣʽʥʽʾ, ʘʣʝ ʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ. ʂʦʦʨʜʠʥʘʮʽʷ ʮʽʣʝʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʘ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʤʘʨʢʝʪʠʥʛʫ, ʪʘʢʠʤʠ ʷʢ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʨʝʢʣʘʤʘ, ʩʠʩʪʝʤʘ 

ʜʦʩʪʘʚʢʠ ʪʦʱʦ. 

   ʎʽʣʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʟʫʩʠʣʴ ʤʘʶʪʴ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ 

ʦʭʦʧʣʶʚʘʣʠ ʚʩʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ: ʘʥʘʣʽʪʠʯʥʫ, 

ʚʠʨʦʙʥʠʯʫ, ʟʙʫʪʦʚʫ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʧʣʘʥʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʣʫʞʙʠ ʤʘʨʢʝʪʠʥʛʫ, ʱʦ ʦʙʽʡʤʘʻ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʤʘʨʢʝʪʠʥʛʦʤ, ʩʠʩʪʝʤʫ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʤʝʪʦʜʠ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʦʱʦ. 

    ʇʨʠ ʫʭʚʘʣʝʥʥʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʽʰʝʥʴ (ʧʨʦ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʧʦʩʣʫʛ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ 

(ʪʘʨʠʬʽʚ) ʥʘ ʧʦʩʣʫʛʠ ʙʘʥʢʫ, ʚʽʜʢʨʠʪʪʷ ʬʽʣʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ) 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ 

ʦʜʥʦʩʪʦʨʦʥʥʽ ʚʧʣʠʚʠ ʤʦʞʫʪʴ ʥʝ ʜʘʪʠ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʝʦʙʭʽʜʥʦ 

ʙʫʜʫʚʘʪʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽ ʤʦʜʝʣʽ ʽ ʟʘ ʥʠʤʠ ʚʠʟʥʘʯʘʪʠ ʥʘʡʢʦʨʦʪʰʽ ʰʣʷʭʠ ʜʦ ʫʩʧʽʭʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʘʩʦʚʦʾ ʙʘʥʢʽʚʩʴʢʦʾ ʧʦʩʣʫʛʠ. 

    ʆʙʠʨʘʶʯʠ ʙʘʥʢ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʩʣʫʛʠ ʩʝʨʝʜ ʽʥʰʠʭ, ʱʦ ʥʘʜʘʶʪʴ ʪʘʢʫ ʩʘʤʫ ʧʦʩʣʫʛʫ, 

ʢʣʽʻʥʪ ʥʘʩʘʤʧʝʨʝʜ ʚʨʘʭʦʚʫʻ ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ (ʙʣʠʟʴʢʽʩʪʴ ʜʦ 

ʨʦʙʦʪʠ ʘʙʦ ʜʦ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ) ʽ ʚʘʨʪʽʩʪʴ (ʚʠʛʽʜʥʽʩʪʴ) ʧʦʩʣʫʛʠ. ʆʪʞʝ, ʟ ʧʦʛʣʷʜʫ ʙʘʥʢʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʡʦʛʦ ʧʦʩʣʫʛʠ (ʈʛ) ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ 

Pr = F(Im,Tr,D), 

   ʜʝ ɯʪ ð ʮʝ ʨʽʚʝʥʴ ʽʤʽʜʞʫ; ʊʛ ð ʨʽʚʝʥʴ ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʜʣʷ 

ʩʧʦʞʠʚʘʯʘ; F ð ʬʫʥʢʮʽʷ; D ð ʨʽʚʝʥʴ ʜʦʩʪʫʧʥʦʩʪʽ. 

   ɯʤʽʜʞ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ, ʚʠʭʦʜʷʯʠ ʟ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ 

ʧʨʝʩʠ, ʦʧʠʪʫʚʘʥʴ, ʦʙʩʷʛʽʚ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ. ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʤʽʜʞʫ ʻ ʜʦʚʽʨʘ 

ʢʣʽʻʥʪʘ. 

   

   ʉʧʨʠʷʪʣʠʚʽʩʪʴ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʯʠʥʥʦʛʦ ʪʘʨʠʬʫ ʟ 

ʥʘʡʚʠʛʽʜʥʽʰʠʤ ʜʣʷ ʢʣʽʻʥʪʘ ʪʘʨʠʬʦʤ ʜʦʩʪʫʧʥʦʾ ʥʘ ʨʠʥʢʫ ʘʥʘʣʦʛʽʯʥʦʾ ʧʦʩʣʫʛʠ: 

ʜʦ    Tr=(t- t) : At, 

   ʜʝ t ð ʯʠʥʥʠʡ ʪʘʨʠʬ; tg ð ʥʘʡʤʝʥʰ ʚʠʛʽʜʥʠʡ ʜʣʷ ʢʣʽʻʥʪʘ ʪʘʨʠʬ; ɸ* ð ʨʽʟʥʠʮʷ ʤʽʞ 

ʥʘʡʙʽʣʴʰ ʽ ʥʘʡʤʝʥʰ ʚʠʛʽʜʥʠʤʠ ʪʘʨʠʬʘʤʠ. 

   ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʦʩʣʫʛʠ ʈʛ ʚʝʣʠʯʠʥʠ ɯʪ, Tr, Dʪʨʝʙʘ ʟʚʦʜʠʪʠ ʜʦ 

ʜʽʘʧʘʟʦʥʫ ʚʽʜ 0 ʜʦ 1. ʋ ʩʧʨʦʱʝʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʤʦʜʝʣʽ ʽ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʫʩʢʣʘʜʥʝʥʠʤʠ) ʟʘʣʝʞʥʽʩʪʴ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʽʥʽʡʥʦʶ: 

ʈʛ = hi Å Im + k2 Å Tr + fe3 Å D. 

   ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚʟʘʻʤʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʘʻ ʪʘʢʠʡ ʦʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ: 

ʈʛ = 0,5 Å ɯʪ + 0,2 Å ʊʛ + 0,3 Å D. 

   ɿʘ ʮʽʻʶ ʬʦʨʤʫʣʦʶ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʝʨʝʚʘʛʫ ʧʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʢʦʥʢʫʨʫʶʯʠʤʠ 

ʙʘʥʢʘʤʠ ʚ ʦʜʥʦʤʫ ʨʝʛʽʦʥʽ (ʤʽʩʪʽ). 

   ʋ ʚʠʧʘʜʢʫ ʫʩʪʘʣʝʥʦʛʦ ʨʠʥʢʫ ʦʜʝʨʞʘʥʽ ʟʥʘʯʝʥʥʷ ʻ ʥʝʧʦʛʘʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʯʘʩʪʦʢ 

ʨʠʥʢʫ, ʱʦ ʥʘʣʝʞʠʪʴ ʧʝʚʥʠʤ ʙʘʥʢʘʤ. 

   ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʾ ʢʘʨʪʠʥʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʟʠʮʽʶ ʙʘʥʢʫ ʥʘ ʨʠʥʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʩʣʫʛʠ ʽ ʚʠʟʥʘʯʠʪʠ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ, ʥʘʮʽʣʝʥʫ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 
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ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʦʮʽʥʠʪʠ ʥʝʦʙʭʽʜʥʽ ʚʠʪʨʘʪʠ. 

   ʈʦʟʛʣʷʥʫʪʘ ʤʦʜʝʣʴ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʜʝʷʢʽ ʚʠʩʥʦʚʢʠ. ʆʩʪʘʥʥʷ ʬʦʨʤʫʣʘ ʧʦʢʘʟʫʻ, ʱʦ 

ʚʽʜʩʦʪʢʦʚʘ ʧʦʣʽʪʠʢʘ ʻ ʥʝ ʻʜʠʥʠʤ ʟʘʩʦʙʦʤ ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ, ʘ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚ 

ʟʥʘʯʠʤʦʩʪʽ ʧʦʢʘʟʥʠʢʦʚʽ ʽʤʽʜʞʫ. ɺʠʪʨʘʪʠ ʥʘ ʚʽʜʢʨʠʪʪʷ ʬʽʣʽʡ (ʘ ʚʦʥʠ ð ʦʜʥʽ ʟ ʥʘʡʚʠʱʠʭ 

ʩʝʨʝʜ ʽʥʰʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʟʘʪʨʘʪ) ʤʦʞʫʪʴ ʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʴʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʱʦ ʟʤʦʛʣʦ ʙ ʛʘʨʘʥʪʫʚʘʪʠ ʧʦʚʝʨʥʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. ɿʘʪʨʘʪʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʚʠʜʘʶʪʴʩʷ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, 

ʱʦ ʽʥʬʣʷʮʽʷ ʽʤʽʜʞʫ, ʷʢʱʦ ʡʦʛʦ ʥʝ ʧʽʜʪʨʠʤʫʚʘʪʠ, ʫ ʩʪʘʙʽʣʴʥʽʡ ʨʠʥʢʦʚʽʡ ʩʠʪʫʘʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʽʚʨʦʢʫ. ʂʦʥʢʨʝʪʥʽ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʽʤʽʜʞʫ ʙʫʜʫʪʴ 

ʨʦʟʛʣʷʥʫʪʽ ʜʘʣʽ. 

   ʇʨʠʥʮʠʧʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. ʆʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʣʘʥʫ ʤʘʨʢʝʪʠʥʛʫ ʻ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. ʎʽʥʦʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʯʘʻ ʚ ʩʦʙʽ ʪʘʢʽ ʘʩʧʝʢʪʠ 

ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʫ: 

Å ʤʽʩʽʶ ʽ ʮʽʣʽ ʙʘʥʢʫ; 

Å ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ (ʢʦʥʢʫʨʝʥʪʠ, ʩʧʦʞʠʚʘʯʽ, ʢʘʥʘʣʠ ʜʦʩʪʘʚʢʠ ʪʦʱʦ); 

Å ʚʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ (ʚʠʜʘʪʢʠ ʙʘʥʢʫ, ʨʝʢʣʘʤʥʘ ʧʦʣʽʪʠʢʘ, ʽʤʽʜʞ ʪʦʱʦ). 

   ʎʽʣʷʤʠ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʷʢʘ ʧʦʚʠʥʥʘ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʽʟ ʮʽʣʷʤʠ ʚʩʴʦʛʦ ʙʘʥʢʫ, ʤʦʞʫʪʴ 

ʙʫʪʠ: 

Å ʚʠʞʠʚʘʥʥʷ ʙʘʥʢʫ (ʷʢʱʦ ʙʘʥʢ ʧʝʨʝʙʫʚʘʻ ʚ ʩʢʨʫʪʥʦʤʫ ʩʪʘʥʦʚʠʱʽ, ʚʜʘʶʪʴʩʷ ʜʦ ʧʦʣʽʪʠʢʠ 

ʧʽʜʪʨʠʤʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʮʽʥ, ʱʦ ʧʦʢʨʠʚʘʶʪʴ ʣʠʰʝ ʧʦʪʦʯʥʽ ʚʠʜʘʪʢʠ); 

Å ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʘ ʤʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ; 

Å ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʘ ʤʘʢʩʠʤʽʟʘʮʽʷ ʦʙʦʨʦʪʫ (ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʨʘʪʝʛʽʾ ʨʦʟʰʠʨʝʥʥʷ ʢʘʥʘʣʽʚ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʤʘʩʰʪʘʙʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʨʠʥʢʫ ʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ); 

Å ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʥʢʦʤ ʟ ʤʝʪʦʶ ʟʘʚʦʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʱʘ ʣʽʜʝʨʘ ʥʘ ʨʠʥʢʫ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʮʽʥ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʚʠʪʨʘʪ); 

Å çʟʥʽʤʘʥʥʷ ʚʝʨʰʢʽʚè (ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʚʠʧʘʜʢʫ ʚʠʭʦʜʫ ʙʘʥʢʫ ʥʘ ʨʠʥʦʢ ʟ ʥʦʚʠʤ 

ʧʨʦʜʫʢʪʦʤ, ʥʘ ʷʢʠʡ ʦʯʽʢʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʧʦʧʠʪ, ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʩʦʢʠʭ ʮʽʥ ʜʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʢʦʥʢʫʨʝʥʪʠ ʟʘʧʨʦʧʦʥʫʶʪʴ ʨʠʥʢʫ ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ); 

Å ʣʽʜʝʨʩʪʚʦ ʚ ʷʢʦʩʪʽ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʥʢʘʤʠ, ʷʢʽ ʩʪʚʦʨʠʣʠ ʩʚʦʻʤʫ ʧʨʦʜʫʢʪʫ ʽʤʽʜʞ ʜʫʞʝ 

ʷʢʽʩʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʙʝʟʜʦʛʘʥʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʦʢʠʭ ʮʽʥ, 

ʱʦ ʚʠʧʨʘʚʜʦʚʫʶʪʴ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ). 

   ɺʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʣʘʥʽ ʤʘʨʢʝʪʠʥʛʫ ʦʜʥʽʻʾ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʮʽʣʝʡ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ 

ʙʘʥʢʫ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʧʨʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʧʨʦʜʫʢʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʶ ʥʘ 

ʧʨʘʢʪʠʮʽ ʧʦʩʣʽʜʦʚʥʦʾ ʧʦʣʽʪʠʢʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʥʠʟʢʘ ʦʙËʻʢʪʠʚʥʠʭ ʽ 

ʩʫʙËʻʢʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʝʨʝʜ ʩʫʙËʻʢʪʠʚʥʠʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʧʨʦ ʨʠʥʦʢ, ʢʦʥʢʫʨʝʥʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʤʝʥʝʜʞʝʨʽʚ ʟʥʘʥʴ ʧʨʦ ʚʩʽ ʪʦʥʢʦʱʽ ʩʫʯʘʩʥʦʾ 

ʧʦʣʽʪʠʢʠ ʮʽʥ ʪʦʱʦ. ʉʝʨʝʜ ʦʙËʻʢʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ð ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʩʪʘʥʫ ʝʢʦʥʦʤʽʢʠ, 

ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʨʠʥʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʦʱʦ. 

    ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʫ 

ʢʦʤʝʨʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʽʚ ʉʅɼ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

Å ʥʝʦʙʭʽʜʥʝ ʦʜʥʦʟʥʘʯʥʝ ʨʽʰʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʧʦʚʥʦʛʦ ʩʝʛʤʝʥʪʘ ʨʠʥʢʫ ʪʘ ʝʥʝʨʛʽʡʥʽ ʢʨʦʢʠ 

ʚ ʽʥʪʝʨʝʩʘʭ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʴʦʚʠʭ ʛʨʫʧ. ʂʨʠʪʝʨʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚËʷʟʘʥʽ ʟ ʽʤʽʜʞʝʤ ʙʘʥʢʫ 

ʘʙʦ ʧʨʠʥʮʠʧʘʤʠ ʧʦʣʽʪʠʢʠ ʷʢʦʩʪʽ ʧʦʩʣʫʛ; 

Å ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʩʪʨʘʪʝʛʽʶ ʙʘʥʢʽʚʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʥʘʧʨʷʤʢʫ ʦʙʨʘʥʦʾ ʮʽʣʴʦʚʦʾ 

ʛʨʫʧʠ. ʎʝ ð ʧʦʣʽʪʠʢʘ ʷʢʦʩʪʽ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʷʢʘ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʮʽʥʥʽʩʥʠʤ 

ʫʷʚʣʝʥʥʷʤ ʽ ʢʫʧʽʚʝʣʴʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʣʽʻʥʪʽʚ; 

Å ʧʦʪʨʽʙʥʦ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʘʜʘʚʘʪʠ ʩʧʦʞʠʚʘʯʘʤ 

ʥʘʡʰʠʨʰʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʦʩʣʫʛ; 

Å ʝʬʝʢʪʠʚʥʦʶ ʙʫʜʝ ʧʨʦʧʦʟʠʮʽʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʜʣʷ ʦʩʥʦʚʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʫ ʢʣʽʻʥʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ ʚʽʜʤʦʚʫ ʚʽʜ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝʨʚʽʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
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ʧʦʙʘʞʘʥʴ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ ʢʣʽʻʥʪʫʨʠ; 

Å ʥʝʦʙʭʽʜʥʦ ʥʘʤʘʛʘʪʠʩʷ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʽʩʥʽ, ʧʦʩʪʽʡʥʽ ʟʚËʷʟʢʠ ʟ ʢʣʽʻʥʪʘʤʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ ʙʘʥʢʫ, ʘ ʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ. 

   ʈʦʟʨʦʙʢʘ ʙʘʥʢʽʚʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ. 

   ɺʘʞʣʠʚʠʤ ʨʦʟʜʽʣʦʤ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʦʙʽʪ ʻ ʨʦʟʨʦʙʢʘ ʙʘʥʢʽʚʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʪʨʠ ʩʠʪʫʘʮʽʾ: 

Å ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʧʨʦʜʫʢʪʫ (ʧʦʩʣʫʛʠ); 

Å ʨʦʟʨʦʙʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʜʣʷ ʙʘʥʢʫ, ʘʣʝ ʚʽʜʦʤʦʛʦ ʥʘ ʨʠʥʢʫ ʧʨʦʜʫʢʪʫ; 

Å ʨʦʟʨʦʙʢʫ ʥʦʚʦʛʦ ʜʣʷ ʨʠʥʢʫ ʧʨʦʜʫʢʪʫ. 

   ʋ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ çʥʦʚʠʟʥʘè ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʟʤʽʥʽ ʥʘʟʚʠ ʽʩʥʫʶʯʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʻ ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʷʜʫ ʙʘʥʢʫ. ʇʨʠ ʮʴʦʤʫ 

ʚʜʘʻʪʴʩʷ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʫ ʥʝʧʨʠʡʥʷʪʪʷ ʧʨʦʜʫʢʪʫ ʨʠʥʢʦʤ, ʘ ʪʘʢʦʞ ʚʠʜʘʪʢʽʚ, ʧʦʚËʷʟʘʥʠʭ 

ʟ ʨʦʟʨʦʙʢʦʶ ʧʨʦʜʫʢʪʫ, ʽʟ ʥʘʜʪʦ ʜʦʨʦʛʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʡʦʛʦ ʥʘ ʨʠʥʦʢ. ɿʚʠʯʘʡʥʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʧʨʠʙʫʪʢʠ ʙʘʥʢʫ ʙʝʟ ʚʪʨʘʪʠ ʩʚʦʻʾ ʯʘʩʪʢʠ ʥʘ ʨʠʥʢʫ. 

ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ð ʥʘʠʪʨʫʜʦʤʽʩʪʢʽʰʠʡ ʚʘʨʽʘʥʪ, ʧʨʦʪʝ ʚʽʥ ʦʙʽʮʷʻ ʦʜʝʨʞʘʥʥʷ 

ʚʠʨʽʰʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ. ʗʢʱʦ ʧʨʦʜʫʢʪ ʚʽʜʧʦʚʽʜʘʻ ʩʬʦʨʤʦʚʘʥʠʤ ʧʦʪʨʝʙʘʤ 

ʢʣʽʻʥʪʽʚ, ʪʦ ʤʦʞʣʠʚʝ ʦʜʝʨʞʘʥʥʷ ʥʘʜʧʨʠʙʫʪʢʫ (çʟʥʽʤʘʥʥʷ ʚʝʨʰʢʽʚè), ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ 

ʚʠʱʝ. ʅʦʚʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʡ ʥʝ ʜʘʪʠ ʧʨʠʙʫʪʢʫ, ʘʣʝ ʩʧʨʠʷʪʠʤʝ ʥʘʨʦʱʫʚʘʥʥʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ çʩʠʣʠ ʙʘʥʢʫè. 

    ʑʝ ʦʜʠʥ ʘʩʧʝʢʪ ʨʦʟʛʣʷʜʫ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ ʧʦʚËʷʟʘʥʠʡ ʟ ʧʦʪʨʝʙʘʤʠ 

ʢʣʽʻʥʪʽʚ ʙʘʥʢʽʚ. ʅʦʚʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʘʙʦ ʥʦʚʠʤ, ʘʙʦ ʩʪʘʨʠʤ ʧʦʪʨʝʙʘʤ 

ʢʣʽʻʥʪʽʚ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʣʶʯʝʥʘ ʩʠʪʫʘʮʽʷ, ʟʘ ʷʢʦʾ ʧʦʪʨʝʙʠ, ʧʽʜ ʷʢʽ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʦʚʠʡ ʧʨʦʜʫʢʪ, ʩʬʦʨʤʦʚʘʥʽ ʚ ʥʝʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʢʣʽʻʥʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʙʘʥʢʫ ʜʦʚʝʜʝʪʴʩʷ ʧʦʜʙʘʪʠ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʮʠʭ ʧʦʪʨʝʙ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʘʩʦʚʦʾ ʨʦʟËʷʩʥʶʚʘʣʴʥʦʾ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ, ʟʜʽʡʩʥʝʥʥʷ ʩʧʽʣʴʥʠʭ ʧʨʦ-

ʝʢʪʽʚ ʟ ʥʝʙʘʥʢʽʚʩʴʢʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʪʦʱʦ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʙʘʥʢʽʚʩʴʢʦʤʫ ʨʠʥʢʫ ʧʣʘʩʪʠʢʦʚʠʭ ʢʘʨʪʦʢ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. 

   ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʦʚʠʡ ʧʨʦʜʫʢʪ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʨʠʤ ʧʦʪʨʝʙʘʤ ʢʣʽʻʥʪʽʚ, ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʧʨʦʜʫʢʪʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ çʢʘʥʽʙʘʣʽʟʤʫ ʧʨʦʜʫʢʪʽʚè, ʪʦʙʪʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʨʠʥʢʫ ʩʪʘʨʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʚ ʪʽ ʩʘʤʽ ʧʦʪʨʝʙʠ, ʱʦ ʡ 

ʥʦʚʠʡ ʟʘ ʨʘʭʫʥʦʢ çʧʝʨʝʪʽʢʘʥʥʷè ʢʣʽʻʥʪʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʫʪʴ ʥʝ ʚʠʧʨʘʚʜʘʪʠʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʪʽʩʥʦ ʧʦʚËʷʟʘʥʘ ʟ ʚʠʚʯʝʥʥʷʤ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ, ʧʨʦʧʦʟʠʮʽʡ ʢʦʥʢʫʨʝʥʪʽʚ ʽ ʨʦʟʨʘʭʫʥʢʦʤ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʥʦʚʦʚʚʝʜʝʥʥʷ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʮʠʢʣ ʨʦʙʽʪ ʤʘʨʢʝʪʠʥʛʦʚʦʾ 

ʨʦʟʨʦʙʢʠ ʙʘʥʢʽʚʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʈʠʩ. 3. 

ʎʠʢʣ ʨʦʟʨʦʙʢʠ ʙʘʥʢʽʚʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ 

ʈʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʧʨʦʜʫʢʪʫ 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʦʧʠʩ ʧʨʦʜʫʢʪʫ 

ɿʘʪʚʝʨʜʞʝʥʥʷ 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʦʧʠʩ ʧʨʦʜʫʢʪʫ 

ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʫ: ʨʠʥʦʢ, ʬʽʥʘʥʩʦʚʘ ʦʮʽʥʢʘ, ʧʣʘʥ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʈʝʚʽʟʽʷ ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʷʜʫ 

   ʅʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʮʽʾ ʥʘʤʘʛʘʶʪʴʩʷ ʦʜʝʨʞʘʪʠ ʷʢʥʘʡʙʽʣʴʰʝ ʽʜʝʡ ʽ ʧʨʦʧʦʟʠʮʽʡ 

ʧʨʦ ʥʦʚʽ ʧʨʦʜʫʢʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʮʽʚʥʠʢʽʚ ʙʘʥʢʫ, ʢʣʽʻʥʪʽʚ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʜʫʢʪʽʚ ʽʥʰʠʭ ʙʘʥʢʽʚ ʪʦʱʦ. ʂʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ 

ʚʠʩʫʚʘʥʥʶ ʽʜʝʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʙʘʥʢʫ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʷ 

ʧʨʦʜʫʢʪʫ: ʦʧʠʩʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ 

ʢʣʽʻʥʪʘ ʽ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʜʣʷ ʙʘʥʢʫ, ʦʮʽʥʶʶʪʴʩʷ ʧʦʚËʷʟʘʥʽ ʟ ʥʠʤ ʨʠʟʠʢʠ. ʇʨʦʜʫʢʪ 
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ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟ ʧʦʛʣʷʜʫ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ð ʪʝʭʥʦʣʦʛʽʡ, 

ʢʦʰʪʽʚ, ʢʘʜʨʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʠʭ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ð ʶʨʠʜʠʯʥʠʭ, ʨʝʛʫʣʷʪʠʚʥʠʭ, 

ʽʤʽʜʞʦʚʠʭ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʙʠʨʘʶʪʴʩʷ ʧʽʜʧʠʩʠ ʚʩʽʭ ʢʝʨʽʚʥʠʢʽʚ ʩʣʫʞʙ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ 

ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷʤ. 

ɼʘʣʽ ʡʜʝ ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʟʘʩʽʜʘʥʥʽ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʦʨʛʘʥʫ, ʥʘʜʽʣʝʥʦʛʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ, ʘʙʦ ʥʘ ʨʘʜʽ 

ʜʠʨʝʢʪʦʨʽʚ. ʇʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʧʣʘʥ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʜʫʢʪʫ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ ʟ ʢʣʽʻʥʪʘʤʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ, ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʽ 

ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ, ʧʨʦʛʥʦʟ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ, 

ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʦʩʫʚʘʥʥʷ (ʟʦʢʨʝʤʘ ʨʝʢʣʘʤʥʦʾ 

ʢʘʤʧʘʥʽʾ), ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. ʗʢʱʦ ʤʘʨʢʝʪʠʥʛʦʚʽ ʚʠʩʥʦʚʢʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʱʝ 

ʢʝʨʽʚʥʠʮʪʚʦ ʙʘʥʢʫ, ʧʨʦʜʫʢʪ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʦʩʪʘʪʦʯʥʦ ʽ ʚʠʧʫʩʢʘʻʪʴʩʷ ʥʘ ʨʠʥʦʢ. 

    ʇʘʨʘʣʝʣʴʥʦ ʟ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʟ ʨʝʚʽʟʽʾ ʥʘʷʚʥʦʛʦ 

ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʷʜʫ ʙʘʥʢʫ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʚʦʜʠʪʠ ʜʦ ʚʠʩʥʦʚʢʽʚ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʜʫʢʪʫ ʘʙʦ ʡʦʛʦ ʟʘʤʽʥʫ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʦʧʠʩʘʥʠʡ ʚʠʱʝ ʮʠʢʣ ʨʦʙʽʪ. 

   ʇʽʜʨʦʟʜʽʣ ʤʘʨʢʝʪʠʥʛʫ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʩʪʨʫʢʪʫʨʽ ʙʘʥʢʫ. ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ 

ʧʽʜʨʦʟʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʢʪʨʦʤ ʟʘʚʜʘʥʴ, ʱʦ ʥʘ ʥʴʦʛʦ ʧʦʢʣʘʜʘʶʪʴʩʷ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʫ ʚ ʙʘʥʢʫ ʧʦʣʷʛʘʻ ʚ ʨʦʟʧʦʜʽʣʽ ʨʦʙʽʪ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʢʣʽʻʥʪʽʚ ð ʶʨʠʜʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʦʩʽʙ. ʎʽ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʥʮʠʧʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʽʪ, ʥʘʙʦʨʦʤ ʧʦʩʣʫʛ, ʤʝʪʦʜʘʤʠ ʟʘʣʫʯʝʥʥʷ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʦʱʦ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʫ 

ʙʽʣʴʰʦʩʪʽ ʟʘʭʽʜʥʠʭ ʙʘʥʢʽʚ ʟʘ ʨʦʙʦʪʫ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʢʣʽʻʥʪʘʤʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʘ ʨʽʟʥʠʭ ʜʝʧʘʨʪʘʤʝʥʪʠ. ʋ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʻ ʩʚʽʡ ʧʽʜʨʦʟʜʽʣ ʤʘʨʢʝʪʠʥʛʫ, 

ʩʣʫʞʙʘ ʨʝʢʣʘʤʠ ʽ PR, ʚʽʜʜʽʣ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʜʘʞʫ ʽ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʩʠʥ. ʂʨʽʤ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʣʫʞʙʠ ʩʪʨʘʪʝʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʾ ʚʠʱʦʤʫ ʢʝʨʽʚʥʠʮʪʚʫ 

ʙʘʥʢʫ, ʚ ʜʝʧʘʨʪʘʤʝʥʪʽ ʤʦʞʝ ʙʫʪʠ ʩʚʦʷ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʣʫʞʙʘ. 

     ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʝʥʥʷ PR ʫ ʢʦʤʧʣʝʢʩʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟʨʦʩʣʦ. 

ʉʦʮʽʘʣʴʥʦʝʪʠʯʥʠʡ ʤʘʨʢʝʪʠʥʛ, ʱʦ ʩʪʘʚ ʜʦʤʽʥʫʶʯʠʤ ʫ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʪʘ ʉʐɸ, 

ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʢʠ ʟʘʪʨʘʪ ʥʘ PR ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ 

ʪʨʘʜʠʮʽʡʥʦʾ ʨʝʢʣʘʤʠ. ʉʘʤʝ ʪʘʢʦʾ ʧʦʣʽʪʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʦʚʽʜʥʽ 

ʫʢʨʘʾʥʩʴʢʽ ʙʘʥʢʠ, ʟʦʢʨʝʤʘ ɸʂɹ çʅʘʜʨʘè. ʋ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʣʘʥʽ ʨʦʟʚʠʪʢʫ ʙʘʥʢʫ, ʘ ʪʘʢʦʞ 

ʫ ʧʨʦʛʨʘʤʽ ʟʘʣʫʯʝʥʥʷ ʢʦʰʪʽʚ ʥʘʩʝʣʝʥʥʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʧʣʠʚʘʤ ʥʘ ʮʽʣʴʦʚʽ 

ʩʝʛʤʝʥʪʠ ʢʣʽʻʥʪʫʨʠ ʤʝʪʦʜʘʤʠ PR. ʉʶʜʠ ʥʘʣʝʞʘʪʴ ʧʨʦʛʨʘʤʠ ʚʟʘʻʤʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʽ 

ʟʤʽʮʥʝʥʥʷ ʚʽʜʥʦʩʠʥ ʟ ʥʘʷʚʥʠʤʠ ʢʣʽʻʥʪʘʤʠ, ʧʫʙʣʽʢʘʮʽʾ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʙʘʥʢʫ ʚ 

ʧʦʧʫʣʷʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʜʘʥʥʷʭ, ʨʝʛʫʣʷʨʥʝ ʥʘʜʩʠʣʘʥʥʷ ʮʽʢʘʚʦʾ 

ʙʘʥʢʽʚʩʴʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʽ ʧʨʝʩ-ʨʝʣʽʟʽʚ 

ʪʦʱʦ. ɼʦʢʣʘʜʥʽʰʝ ʮʷ ʜʽʷʣʴʥʽʩʪʴ ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʘ ʫ ʨʦʟʜʽʣʽ, ʧʨʠʩʚʷʯʝʥʦʤʫ ʨʝʢʣʘʤʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʽʚ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʆɹʃɯʂʋ ʇʆʊʆʏʅʀʍ ɯ ɼʆɺɻʆʉʊʈʆʂʆɺʀʍ 

ɹɯʆʃʆɻɯʏʅʀʍ ɸʂʊʀɺɯɺ ʋ ʉɯʃʔʉʔʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 
 

ʑʝ ʚ ʜʦʽʩʪʦʨʠʯʥʽ ʯʘʩʠ ʋʢʨʘʾʥʘ ʟʘʚʞʜʠ ʚʚʘʞʘʣʘʩʴ ʢʨʘʾʥʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. ˆʨʫʥʪʠ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʨʝʩʫʨʩʥʘ ʙʘʟʘ ʫ ʚʩʽ ʯʘʩʠ ʜʦʟʚʦʣʷʣʠ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʝʙʝ ʪʘ ʽʥʰʽ ʢʨʘʾʥʠ ʟʣʘʢʘʤʠ, ʦʚʦʯʘʤʠ, ʬʨʫʢʪʘʤʠ ʪʘ ʤ'ʷʩʦ-ʤʦʣʦʯʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ. ʅʘ ʞʘʣʴ, ʚ ʧʝʨʽʦʜ ʩʴʦʛʦʜʝʥʥʷ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʘʥʝʧʘʣʦ, ʱʦ ʙʫʣʦ 

ʚʠʢʣʠʢʘʥʝ ʧʝʚʥʠʤ ʨʷʜʦʤ ʧʨʠʯʠʥ. ɼʦ ʦʩʥʦʚʥʠʭ ʽʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʩʦʙʽʚ ʧʨʘʮʽ ʪʘ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʘʩʧʝʢʪʫ. ʈʘʟʦʤ ʽʟ ʮʠʤ ʚʠʥʠʢʘʶʪʴ ʽ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ  ʫ 

ʚʝʜʝʥʥʽ ʦʙʣʽʢʫ ʮʽʻʾ ʛʘʣʫʟʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʢʨʘʾʥʠ. ʆʙôʻʢʪʘʤʠ ʦʙʣʽʢʫ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʪʘ ʧʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ. ʉʘʤʝ ʧʨʠ ʚʝʜʝʥʥʽ ʾʭ ʦʙʣʽʢʫ ʽ 

ʚʠʥʠʢʘʶʪʴ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʧʠʪʘʥʥʷ.ʎʝ ʚʠʢʣʠʢʘʥʝ ʪʠʤ, ʱʦ ʩʢʣʘʜʦʚʠʤʠ ʮʠʭ 

ʦʙôʻʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʽ ʨʦʩʣʠʥʠ ʪʘʢ ʽ ʪʚʘʨʠʥʠ ʽʟ ʨʽʟʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʪʝʨʤʽʥʦʤ 

ʞʠʪʪʷ ʪʘ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʦʜ. ʎʽʢʘʚʠʤʠ ʻ ʤʦʤʝʥʪʠ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʚʘʨʪʦʩʪʽ, ʟʘʨʘʭʫʚʘʥʥʷ ʥʘ ʙʘʣʘʥʩ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʥʘʨʘʭʫʚʘʥʥʷ ʩʫʤʠ ʟʥʦʩʫ, 

ʩʧʠʩʘʥʥʷ ʪʘ ʾʭ ʣʽʢʚʽʜʘʮʽʾ. 

ʆʙʣʽʢ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʇ(ʉ)ɹʆ 30 

çɹʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè. ɿʛʽʜʥʦ ʟ ʥʠʤ, ʙʽʦʣʦʛʽʯʥʠʡ ʘʢʪʠʚ ï ʪʚʘʨʠʥʘ ʘʙʦ ʨʦʩʣʠʥʘ, ʷʢʘ ʚ 

ʧʨʦʮʝʩʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʜʘʪʥʘ ʜʘʚʘʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ ʪʘ/ʘʙʦ 

ʜʦʜʘʪʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ, ʘ ʪʘʢʦʞ ʧʨʠʥʦʩʠʪʠ ʚ ʽʥʰʠʡ ʩʧʦʩʽʙ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ  ʇ(C)ɹʆ 30, ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ð ʫʩʽ ʙʽʦʣʦʛʽʯʥʽ 

ʘʢʪʠʚʠ, ʷʢʽ ʥʝ  ̒ʧʦʪʦʯʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʘʢʪʠʚʘʤʠ. 

ʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ð ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ, ʟʜʘʪʥʽ ʜʘʚʘʪʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ ʪʘ/ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ, ʧʨʠʥʦʩʠʪʠ ʚ ʽʥʰʠʡ 

ʩʧʦʩʽʙ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 12 ʤʽʩʷʮʽʚ, ʘ ʪʘʢʦʞ 

ʪʚʘʨʠʥʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘ ʚʽʜʛʦʜʽʚʣʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʙʣʽʢ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ. ɺʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ 

ʧʨʠʜʙʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ ʜʝʙʝʪʦʤ ʨʘʭʫʥʢʫ 155 

çʇʨʠʜʙʘʥʥʷ (ʚʠʨʦʱʫʚʘʥʥʷ) ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚè, ʦʧʨʠʙʫʪʢʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʨʦʚʝʜʝʥʥʷ: ʜʝʙʝʪ 16 çɼʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ 

ʘʢʪʠʚʠè ʪʘ ʢʨʝʜʠʪ 155 çʇʨʠʜʙʘʥʥʷ (ʚʠʨʦʱʫʚʘʥʥʷ) ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʘʢʪʠʚʽʚè. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʩʧʨʘʚʝʜʣʠʚʫ ʚʘʨʪʽʩʪʴ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ, ʪʦ ʾʭ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘ ʧʝʨʚʽʩʥʦʶ ʚʘʨʪʽʩʪʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʠ ʾʭ ʟʥʦʩʫ. ʊʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʩʫʤʫ ʘʤʦʨʪʠʟʘʮʽʾ ʙʫʜʝ ʪʘʢʠʤ: ʜʝʙʝʪ 23 

çɺʠʨʦʙʥʠʮʪʚʦè ʽ ʢʨʝʜʠʪ 134 "ʅʘʢʦʧʠʯʝʥʘ ʘʤʦʨʪʠʟʘʮʽʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʘʢʪʠʚʽʚ". 
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ʗʢʱʦ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʦʮʽʥʝʥʽ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ, ʪʦ 

ʘʤʦʨʪʠʟʘʮʽʷ ʥʝ ʙʫʜʝ ʥʘʨʘʭʦʚʫʚʘʪʠʩʴ. ɸ ʟʤʽʥʘ ʩʧʨʘʚʝʜʣʠʚʦʾ ʚʘʨʪʦʩʪʽ ʦʙʣʽʢʦʚʫʚʘʪʠʤʝʪʴʩʷ 

ʪʘʢ:  

- ʜʦʦʮʽʥʢʘ ʘʢʪʠʚʽʚ: ʜʝʙʝʪ  16 çɼʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠèʪʘ ʢʨʝʜʠʪ 710 
çɼʦʭʽʜ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʚʠʟʥʘʥʥʷ ʪʘ ʚʽʜ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʽʚ, ʷʢʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶè; 

- ʫʮʽʥʢʘ ʘʢʪʠʚʽʚ: ʜʝʙʝʪ 940 çɺʠʪʨʘʪʠ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʚʠʟʥʘʥʥʷ ʪʘ ʚʽʜ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ 

ʘʢʪʠʚʽʚ, ʷʢʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶè ʪʘ ʢʨʝʜʠʪ 16 çɼʦʚʛʦʩʪʨʦʢʦʚʽ 

ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè[4]. 

ʈʝʘʣʽʟʘʮʽʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʨʦʚʝʜʝʥʥʷʤʠ: 

- ʥʘ ʩʫʤʫ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʫ: ʜʝʙʝʪ 901 çʉʦʙʽʚʘʨʪʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʦʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾè 

ʪʘ ʢʨʝʜʠʪ 16 çɼʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè; 

- ʥʘ ʩʫʤʫ ʜʦʭʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ: ʜʝʙʝʪ 36 çʈʦʟʨʘʭʫʥʢʠ ʟ ʧʦʢʫʧʮʷʤʠ ʪʘ 

ʟʘʤʦʚʥʠʢʘʤʠèʪʘ ʢʨʝʜʠʪ 701 çɼʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾè; 

- ʥʘ ʩʫʤʫ ʇɼɺ: ʜʝʙʝʪ 701 çɼʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾè ʪʘ ʢʨʝʜʠʪ 64 

çʈʦʟʨʘʭʫʥʢʠ ʟʘ ʧʦʜʘʪʢʘʤʠ ʡ ʧʣʘʪʝʞʘʤʠè[4]. 

ɼʣʷ ʣʽʢʚʽʜʘʮʽʾ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ, ʱʦ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ 

ʧʝʨʚʽʩʥʦʶ ʚʘʨʪʽʩʪʶ, ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʩʧʠʩʘʪʠ ʩʫʤʫ ʟʥʦʩʫ ʪʘʢʠʤ ʧʨʦʚʝʜʝʥʥʷʤ: ʜʝʙʝʪ 

134 çʅʘʢʦʧʠʯʝʥʘ ʘʤʦʨʪʠʟʘʮʽʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚè ʪʘ ʢʨʝʜʠʪ 16 

çɼʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè. ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʩʧʠʩʘʪʠ ʾʭ ʟʘʣʠʰʢʦʚʫ ʚʘʨʪʽʩʪʴ: 

ʜʝʙʝʪ 976 çʉʧʠʩʘʥʥʷ ʥʝʦʙʦʨʦʪʥʠʭ ʘʢʪʠʚʽʚè ʪʘ ʢʨʝʜʠʪ 16 çɼʦʚʛʦʩʪʨʦʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ 

ʘʢʪʠʚʠè.  

ɼʦ ʧʦʪʦʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ 

ʨʦʩʣʠʥʥʠʮʪʚʘ, ʦʮʽʥʝʥʽ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ ʪʘ ʧʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ 

ʪʚʘʨʠʥʥʠʮʪʚʘ, ʦʮʽʥʝʥʽ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʯʠ ʟʘ ʧʝʨʚʽʩʥʦʶ ʚʘʨʪʽʩʪʶ. 

ʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ ʩʧʦʯʘʪʢʫ 

ʟʘʥʦʩʷʪʴ ʥʘ ʩʫʙʨʘʭʫʥʦʢ 211 çʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʷʢʽ ʦʮʽʥʝʥʽ ʟʘ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶè, ʘ ʧʦʪʽʤ ʚʦʥʠ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʷʢ ʥʝʟʘʚʝʨʰʝʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʪʦʙʪʦ ʫ ʜʝʙʝʪʽ ʨʘʭʫʥʢʫ 23 çɺʠʨʦʙʥʠʮʪʚʦè.  

ɼʣʷ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʧʦʪʦʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʪʚʘʨʠʥʥʠʮʪʚʘ ʻ ʜʚʘ ʩʫʙʨʘʭʫʥʢʠ: 

- 212 çʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʷʢʽ ʦʮʽʥʝʥʽ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ 

ʚʘʨʪʽʩʪʶ ï ʦʙʣʽʢʦʚʫʻʪʴʩʷ ʨʫʭ ʽ ʥʘʷʚʥʽʩʪʴ ʧʦʪʦʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʘ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ, ʟ ʷʢʦʾ ʚʠʨʘʭʫʚʘʥʽ ʦʯʽʢʫʚʘʥʽ ʚʠʪʨʘʪʠ ʥʘ ʤʽʩʮʽ ʧʨʦʜʘʞʫ; 

- 213 çʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʷʢʽ ʦʮʽʥʝʥʽ ʟʘ ʧʝʨʚʽʩʥʦʶ 

ʚʘʨʪʽʩʪʶè - ʦʙʣʽʢʦʚʫʻʪʴʩʷ ʨʫʭ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʦʪʦʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʪʚʘʨʠʥʥʠʮʪʚʘ, 

ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʦʮʽʥʠʪʠ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʯʘʩʪʦ ʻ ʨʽʟʥʽ ʚʠʜʠ ʪʚʘʨʠʥ, ʪʦ 

ʚʘʨʪʦ ʜʦ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʜʚʦʭ ʩʫʙʨʘʭʫʥʢʽʚ ʚʽʜʢʨʠʚʘʪʠ ʱʝ ʩʫʙʨʘʭʫʥʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, 

ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʟʘ ʾʭ ʚʠʜʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʙʣʽʢʦʚʝʮʴ ʟʘʚʞʜʠ ʟʥʘʪʠʤʝ ʷʢʠʭ ʩʘʤʝ, 

ʥʘʧʨʠʢʣʘʜ, ʪʚʘʨʠʥ ʩʪʘʣʦ ʙʽʣʴʰʝ, ʘ ʷʢʠʭ ʤʝʥʰʝ. 

ɼʣʷ ʦʙʣʽʢʫ ʥʘʜʭʦʜʞʝʥʥʷ ʪʚʘʨʠʥ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʘʙʦ ʧʨʠʜʙʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʝʙʝʪ ʨʘʭʫʥʢʫ 21 çʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè, ʘ ʚʠʙʫʪʪʷ - ʧʦ ʢʨʝʜʠʪʫ ʮʴʦʛʦ ʨʘʭʫʥʢʫ. 

ʇʦʨʫʯ ʽʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ ʪʘ ʧʦʪʦʯʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʘʢʪʠʚʘʤʠ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʪʘʢʦʞ ʟʘʡʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʨʦʜʫʢʮʽʷ. 

ɼʦʜʘʪʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ð ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ, ʦʜʝʨʞʘʥʽ ʚ ʧʨʦʮʝʩʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ. ɹʽʦʣʦʛʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ð ʮʝ ʧʨʦʮʝʩ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥ 

ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ[1]. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʨʦʜʫʢʮʽʷ - ʘʢʪʠʚ, ʦʜʝʨʞʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʚʽʜ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʢʪʠʚʫ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʜʘʞʫ, ʧʝʨʝʨʦʙʢʠ ʘʙʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʧʦʞʠʚʘʥʥʷ [1]. 
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ʇʨʠ ʧʝʨʚʽʩʥʦʤʫ ʚʠʟʥʘʥʥʽ ʜʦʜʘʪʢʦʚʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʧʨʦʜʫʢʮʽʷ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶ, ʟ ʷʢʦʾ ʚʠʨʘʭʫʚʘʥʥʽ ʚʠʪʨʘʪʠ, ʷʢʽ 

ʦʯʽʢʫʶʪʴ ʥʘ ʤʽʩʮʽ ʧʨʦʜʘʞʫ. ɼʘʣʽ ʚʦʥʠ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ ʥʘʡʤʝʥʰʦʶ ʟ ʜʚʦʭ ʦʮʽʥʦʢ, ʘ 

ʩʘʤʝ: ʧʝʨʚʽʩʥʦʶ ʚʘʨʪʽʩʪʶ ʘʙʦ ʯʠʩʪʦʶ ʚʘʨʪʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ, ʷʢʫ ʦʜʝʨʞʘʣʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʢʘʟʫʶʪʴ 

ʧʨʦʚʝʜʝʥʥʷʤ: ʜʝʙʝʪ 27 çʇʨʦʜʫʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʪʘ ʢʨʝʜʠʪ 23 

çɺʠʨʦʙʥʠʮʪʚʦè. ʆʧʨʠʙʫʪʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʨʫʧʦʶ ʪʘʢʠʭ ʧʨʦʚʝʜʝʥʴ: 

- ʥʘ ʩʫʤʫ ʩʧʨʘʚʝʜʣʠʚʦʾ ʚʘʨʪʦʩʪʽ: ʜʝʙʝʪ 27 çʇʨʦʜʫʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘè; 

- ʥʘ ʩʫʤʫ ʧʝʨʝʚʠʱʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʾ ʚʘʨʪʦʩʪʽ ʥʘʜ ʚʠʪʨʘʪʘʤʠ, ʪʦʙʪʦ ʥʘ ʩʫʤʫ 

ʜʦʭʦʜʫ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʚʠʟʥʘʥʥʷ ʧʨʦʜʫʢʮʽʾ: ʜʝʙʝʪ 23 çɺʠʨʦʙʥʠʮʪʚʦè ʪʘ ʢʨʝʜʠʪ 710 

çɼʦʭʽʜ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʚʠʟʥʘʥʥʷ ʪʘ ʚʽʜ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʽʚ, ʷʢʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶè; 

- ʥʘ ʩʫʤʫ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʥʘʜ ʩʧʨʘʚʝʜʣʠʚʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ:  ʜʝʙʝʪ 940 

çɺʠʪʨʘʪʠ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʚʠʟʥʘʥʥʷ ʪʘ ʚʽʜ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʽʚ, ʷʢʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʚʘʨʪʽʩʪʶèʪʘ ʢʨʝʜʠʪ 23 çɺʠʨʦʙʥʠʮʪʚʦè. 

ɼʣʷ ʩʧʠʩʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʨʦʙʣʷʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʝʙʝʪ ʨʘʭʫʥʢʽʚ 

90, 23, 91, 92 ʽ ʪ.ʜ. ʪʘ ʢʨʝʜʠʪ 27 çʇʨʦʜʫʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè. 

ʅʘʧʨʠʢʣʘʜ, ʩʧʠʩʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʚʥʫʪʨʽʰʥʽʡ ʧʦʪʨʝʙ 

ʧʽʜʧʨʠʻʤʩʪʚʘ: ʜʝʙʝʪ 23 çɺʠʨʦʙʥʠʮʪʚʦè ʪʘ ʢʨʝʜʠʪ 27 çʇʨʦʜʫʢʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè. ɸʙʦ ʞ ʩʧʠʩʘʥʦ ʩʦʙʽʚʘʨʪʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʜʦʜʘʪʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ: ʜʝʙʝʪ 901 

çʉʦʙʽʚʘʨʪʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʦʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾè ʪʘ ʢʨʝʜʠʪ 27 çʇʨʦʜʫʢʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʯʠ 21 çʇʦʪʦʯʥʽ ʙʽʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠè [4]. 

ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʦʙʣʽʢʫ ʦʙôʻʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʥʘʧʨʷʤʢʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ  ʻ ʜʦʩʠʪʴ ʢʨʦʧʽʪʢʠʤ ʽ ʜʝʱʦ ʦʩʦʙʣʠʚʠʤ ʧʨʦʮʝʩʦʤ. ʎʝ ʚʠʢʣʠʢʘʥʝ ʪʠʤ, 

ʱʦ ʦʙôʻʢʪʠ, ʷʢʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʤʦʞʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʫ ʩʚʦʾʡ ʢʽʣʴʢʦʩʪʽ, ʱʦʜʝʥʥʦ, ʘʣʝ ʥʝ 

ʟʘʚʞʜʠ, ʧʨʠʥʦʩʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ, ʘ ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʥʠʭ, ʥʝʨʝʘʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ. ʆʜʥʠʤ ʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʻ ʩʘʤʝ ʪʝ, ʱʦ 

ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʞʠʚʽ ʽʩʪʦʪʠ, ʱʦ, ʥʘʧʝʚʥʝ, ʻ ʩʚʦʻʨʽʜʥʠʤ ʽ ʨʽʜʢʽʩʥʠʤ ʷʚʠʱʝʤ. ʊʦʤʫ ʦʙʣʽʢ ʫ 

ʮʽʡ ʛʘʣʫʟʽ ʪʨʝʙʘ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʨʦʟʚʠʚʘʪʠ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ, ʟ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʨʦʙʦʪʠ 

ʦʙʣʽʢʦʚʮʷ ʮʽʻʾ ʛʘʣʫʟʽ. 
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ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʤʝʥʝʜʞʤʝʥʪʘ ɿʘʧʦʨʦʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

  

ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊɯ ɼɽʈɾɸɺʅʆɰ ʇʈʆʄʀʉʃʆɺʆɰ 

ʇʆʃɯʊʀʂʀ ɺ ʏʆʈʅɯʁ ʄɽʊɸʃʋʈɻɯɰ ʋʂʈɸɰʅʀ ɿɸ 1996-2010 ʈʈ. 
 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʯʦʨʥʽʡ ʤʝʪʘʣʫʨʛʽʾ 

ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ World Steel Association.   
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ʊʘʙʣʠʮʷ 1 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʫ ʩʚʽʪʽ (%) [1] 

ʈʝʛʽʦʥ 

(ʢʨʘʾʥʘ) 
ʂʦʥʚʝʨʪʦʨʠ ɽʣʝʢʪʨʦʧʝʯʽ 

ɯʥʰʝ 

(ʫ ʪ.ʯ. ʤʘʨʪʝʥʠ) 

 1995 2002 2010 1995 2002 2010 1995 2002 2010 

ʋʩʴʦʛʦ  57,7 62,5 69,8 32,7 33,8 29,0 9,6 3,7 1,2 

ʫ ʪ.ʯ.          

ɭʉ 65,1 58,9 57,7 34,9 41,1 41,9 ï ï 0,4 

ʊʫʨʝʯʯʠʥʘ 28,8 31,2 28,3 66,4 68,8 71,7 4,8 ï ï 

ʋʢʨʘʾʥʘ 42,7 49,9 69,3 5,7 3,0 4,5 51,6 47,2 26,2 

ʈʦʩʽʷ 47,5 61,4 63,4 13,1 14,9 26,9 39,4 23,7 9,8 

ʂʠʪʘʡ 49,2 83,1 90,2 19,0 16,9 9,8 31,8 0,1 ï 

ɯʥʜʽʷ 54,4 55,4 38,1 25,9 37,6 60,5 19,8 6,9 1,5 

ɭʛʠʧʝʪ 34,6 26,7 9,0 61,5 73,3 91,0 3,9 ï ï 

ɯʨʘʥ 31,2 29,6 20,0 68,8 70,4 80,0 ï ï ï 

       

ɿ ʜʘʥʠʭ ʪʘʙʣ.1 ʚʠʜʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 1995-2010ʨʨ. ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ 

ʋʢʨʘʾʥʠ ʤʘʚ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ. ɿʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʚ 

ʋʢʨʘʾʥʽ ʣʠʰʝ ʯʘʩʪʢʘ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʙʣʠʟʠʣʘʩʷ ʜʦ ʩʚʽʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʧʝʯʝʡ ʚʽʜʩʪʘʚʘʣʦ ʫ 6,4 ʨʘʟʘ, ʘ ʤʘʨʪʝʥʽʚ ï ʧʝʨʝʚʠʱʫʚʘʣʦ ʚ 21,8 

ʨʘʟʘ. 

ɺʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʪʘʨʽʣʦʛʦ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʚʽʣʴʥʠʤʠ ʪʝʤʧʘʤʠ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʘʤʝ ʝʣʝʢʪʨʦʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʠʟʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʂʨʽʤ ʪʦʛʦ, ʝʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʽ ʧʝʯʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ (ʪʘʙʣ.2), ʟʘ ʦʙʩʷʛʘʤʠ 

ʷʢʦʛʦ ʋʢʨʘʾʥʘ ʣʽʜʠʨʫʻ (ʪʘʙʣ.3). 

ʊʘʙʣʠʮʷ 2  

ʇʠʪʦʤʽ ʚʠʪʨʘʪʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʫ ʤʝʪʘʣʫʨʛʽʾ [2] 

ɺʠʨʦʙʥʠʮʪʚʦ 

ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʟʘʛʘʣʴʥʠʭ ʦʙʩʷʛʘʭ ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ, % 

ʇʠʪʦʤʽ ʚʠʪʨʘʪʠ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʤ
3
/ʪ 

1. ɸʛʣʦʤʝʨʘʮʽʡʥʝ 10,50 4,70 

2. ɺʠʨʦʙʥʠʮʪʚʦ ʯʘʚʫʥʫ 18,20 88,20 

3. ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʽ, ʫ ʪ.ʯ. ī 34,10 

  3.1 ʄʘʨʪʝʥʽʚʩʴʢʝ 78,30 75,20 

  3.2 ʂʦʥʚʝʨʪʝʨʥʝ 96,50 4,92 

4. ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʢʘʪʫ 45,40 37,20 

5. ʊɽʎ 10,80 ï 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʨʞʘʚʥʘ ʧʨʦʤʠʩʣʦʚʘ ʧʦʣʽʪʠʢʘ ʥʝ ʟʘʙʝʟʧʝʯʠʣʘ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ ʋʢʨʘʾʥʠ ʧʦʧʨʠ ʟʘʩʪʦʩʦʚʘʥʽ ʫ 1999-2002ʨʨ. 

ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ. 

ʊʘʙʣʠʮʷ 3 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʪʘ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʽ [1] 

ɺʠʜ ʨʝʩʫʨʩʫ ʋʢʨʘʾʥʘ ɯʥʰʽ ʢʨʘʾʥʠ 

ʂʦʢʩ (ʢʛ/ʪ ʯʘʚʫʥʫ) 520 320 

ɿʘʣʽʟʥʘ ʨʫʜʘ (ʪ/ʪ ʯʘʚʫʥʫ) 1,8 1,5 

ɻʘʟ ʧʨʠʨʦʜʥʠʡ (ʤ3/ʪ ʯʘʚʫʥʫ) 79 ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ɽʥʝʨʛʦʚʠʪʨʘʪʠ (ɻɼʞ/ʪ ʧʨʦʢʘʪʫ) 30 25 

ʋʤʦʚʥʝ ʧʘʣʠʚʦ (ʪ/ʪ ʧʨʦʢʘʪʫ) 1,28 0,96 
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ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʤʠʩʣʦʚʫ ʧʦʣʽʪʠʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʘʨʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪʫ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ. ɺ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʮʷ ʧʦʣʽʪʠʢʘ 

ʩʧʨʷʤʦʚʫʚʘʣʘʩʷ ʥʘ ʧʨʦʜʫʢʮʽʶ ʛʣʠʙʦʢʦʛʦ ʨʽʚʥʷ ʧʝʨʝʜʽʣʫ ʪʘ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ 

ʚʘʨʪʽʩʪʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʧʦʧʠʪ ʥʘ 

ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʶ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ. ɼʘʥʽ ʟ ʚʠʧʫʩʢʫ ʪʘ ʝʢʩʧʦʨʪʫ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ.4. 

ɼʝʨʞʘʚʥʘ ʧʨʦʤʠʩʣʦʚʘ ʧʦʣʽʪʠʢʘ ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪʫ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ 

ʨʝʘʣʽʟʦʚʫʚʘʣʘʩʷ ʯʝʨʝʟ ʪʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʷʢ ʨʝʛʫʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʮʽʥ ʽ ʪʘʨʠʬʽʚ ʥʘ 

ʝʥʝʨʛʦʥʦʩʽʾ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ, ʟʤʽʥʘ ʢʫʨʩʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ (ʜʝʚʘʣʴʚʘʮʽʷ), ʘ 

ʪʘʢʦʞ ʥʘʙʫʪʪʷ ʯʣʝʥʩʪʚʘ ʚ ʉʆʊ. 

ʊʘʙʣʠʮʷ 4 

ɺʠʧʫʩʢ ʪʘ ʝʢʩʧʦʨʪ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʚ ʋʢʨʘʾʥʽ (ʤʣʥ.ʪ) [1] 

ʇʨʦʜʫʢʮʽʷ  1995ʨ. 2002ʨ. 2010ʨ. 

ʚʠʧʫʩʢ ʝʢʩʧʦʨʪ ʚʠʧʫʩʢ ʝʢʩʧʦʨʪ ʚʠʧʫʩʢ ɽʢʩʧʦʨʪ 

ʏʘʚʫʥ 18,0 1,0 27,6 0,5 27,4 1,5 

ʉʪʘʣʴ ʙʝʟ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ 

22,3 1,6 34,6 10,5 33,3 11,4 

ʇʨʦʢʘʪ 20,1 8,5 26,3 14,2 17,6 12,3 

ʊʨʫʙʠ 1,6 1,1 1,5 1,0 2,0 1,3 

ɿ ʜʘʥʠʭ ʪʘʙʣ.4 ʚʠʜʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 1995-2010ʨʨ. ʟʨʦʩʪʘʣʦ ʚʠʨʦʙʥʠʮʪʚʦ ʯʘʚʫʥʫ (ʫ 

1,5 ʨʘʟʘ), ʩʪʘʣʽ ʙʝʟ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʫ 1,5 ʨʘʟʘ), ʪʨʫʙʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʥʘ 

25%). ʇʨʠ ʮʴʦʤʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʢʘʪʫ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʩʢʦʨʦʪʠʣʦʩʷ ʥʘ 12,4%. ɽʢʩʧʦʨʪ 

ʩʪʘʣʽ ʙʝʟ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ ʫʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʟʙʽʣʴʰʠʚʩʷ ʚ 7,1 ʨʘʟʘ, 

ʯʘʚʫʥʫ ï ʚ 1,5 ʨʘʟʘ, ʧʨʦʢʘʪʫ ï ʥʘ 45%, ʪʨʫʙ ï ʥʘ 18,2%. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʠʨʦʙʥʠʯʘ ʪʘ ʝʢʩʧʦʨʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʛʘʣʫʟʽ ʨʦʟʚʠʚʘʣʘʩʷ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʜʫʢʮʽʾ 

ʧʨʦʤʽʞʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʷʢʘ ʧʦʩʪʘʯʘʻʪʴʩʷ ʥʘ ʩʚʽʪʦʚʽ ʨʠʥʢʠ ʚ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʘʙʦ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʟʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʫ ʨʘʤʢʘʭ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʥʝ 

ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʞʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʽ. ʇʨʠ 

ʮʴʦʤʫ, ʙʽʣʴʰʽʩʪʴ ʟʛʘʜʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʽʩʪʠʣʠ ʫ ʩʦʙʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʠʟʢʘ ʥʝʛʘʪʠʚʥʠʭ 

ʪʝʥʜʝʥʮʽʡ, ʘ ʩʘʤʝ: 

- ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʪʷʛʦʤ 1992-2010ʨʨ. ʟʘʛʘʣʴʥʠʭ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʩʠʨʦʾ ʩʪʘʣʽ ʚ 

5,4 ʨʘʟʘ, ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ï ʫ 4,6 ʨʘʟʘ (ʪʘʙʣ.5); 

- ʩʫʪʪʻʚʝ ʧʝʨʝʚʠʱʝʥʥʷ ʬʽʟʠʯʥʠʭ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ ʩʪʘʣʽ ʥʘʜ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʾʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ (ʪʘʙʣ.7). 

ʊʘʙʣʠʮʷ 5  

ʉʧʦʞʠʚʘʥʥʷ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ [1] 

ʈʽʢ  ʉʠʨʘ ʩʪʘʣʴ ɻʦʪʦʚʘ ʧʨʦʜʫʢʮʽʷ 

 ʤʣʥ.ʪ ʢʛ/1 ʦʩʦʙʫ ʤʣʥ.ʪ ʢʛ/1 ʦʩʦʙʫ 

1992 33,7 645,6 25,3 485,2 

1995 13,2 254,7 10,0 192,7 

2000 5,5 113,0 4,9 99,9 

2001 6,5 133,8 5,8 119,3 

2002 6,2 129,2 5,5 115,4 

2005 6,3 135,0 5,6 118,4 

2008 7,8 167,4 6,9 149,4 

2009 4,4 95,8 4,0 86,6 

2010 6,2 137,5 5,5 121,0 
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ɼʝʨʞʘʚʥʘ ʧʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʬʦʨʤʫʚʘʥʥʷ ɻʄʂ ʜʦ 2011 ʨʦʢʫ, ʟʘʢʣʘʜʘʣʘ 

ʧʨʦʛʥʦʟ ʦʙʩʷʛʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʨʽʚʥʽ 12,2 ʤʣʥ.ʪ (ʪʘʙʣ.6). çʉʪʨʘʪʝʛʽʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ (2004ï2015 ʨʦʢʠ)è ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʦ 

2015 ʨʦʢʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʧʠʪ ʥʘ ʛʦʪʦʚʠʡ ʧʨʦʢʘʪ ʩʢʣʘʜʘʪʠʤʝ ʥʝ ʤʝʥʰʝ 15 ʤʣʥ. ʪʦʥʥ ʘʙʦ 

ʙʽʣʴʰʝ 50% ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʦʙʩʷʛʫ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (27,0 ʤʣʥ.ʪ). 

ʊʘʙʣʠʮʷ 6  

ʇʣʘʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʜʦ 2011ʨ., 

ʤʣʥ.ʪ [3] 

ɻʘʣʫʟʴ 2001ʨ. 2003ʨ. 2005ʨ. 2010ʨ. 2011ʨ. 

ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 1,13 1,9 3,2 4,5 4,8 

ʄʝʪʘʣʫʨʛʽʷ 2,48 3,15 3,3 3,6 3,9 

ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ 0,017 0,265 0,35 0,5 0,5 

ʍʽʤʽʷ, ʥʘʬʪʦʭʽʤʽʷ 0,013 0,076 0,1 0,2 0,2 

ʊʨʘʥʩʧʦʨʪ ʽ ʟʚ'ʷʟʦʢ 0,044 0,167 0,2 0,4 0,4 

ɹʫʜʽʚʥʠʮʪʚʦ 0,306 0,423 0,65 1,0 1,1 

ɯʥʰʽ 0,20 0,5 0,8 1,3 1,3 

ʋʩʴʦʛʦ 4,19 6,48 8,6 11,5 12,2 

ʈʝʘʣʴʥʘ ʩʠʪʫʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ. ɿʘ ʨʽʚʥʝʤ ʩʧʦʞʠʚʘʥʥʷ ʋʢʨʘʾʥʘ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʦʩʪʘʥʥʽʭ 

ʤʽʩʮʴ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʪʘʣʽ, ʦʜʥʦʯʘʩʥʦ ʧʦʩʽʜʘʶʯʠ 7ï8 ʤʽʩʮʝ ʟʘ ʦʙʩʷʛʘʤʠ 

ʝʢʩʧʦʨʪʫ (ʪʘʙʣ.7).  

ʊʘʙʣʠʮʷ 7 

ɽʢʩʧʦʨʪ ʽ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʽ ʫ ʩʚʽʪʽ ʚ 2008ï2010ʨʨ. (ʤʣʥ.ʪ) [1] 

ʈʝʛʽʦʥ 2008 2009 2010 

ɽʢʩʧʦʨʪ ʉʧʦʞʠʚʘʥʥʷ ɽʢʩʧʦʨʪ ʉʧʦʞʠʚʘʥʥʷ ɽʢʩʧʦʨʪ ʉʧʦʞʠʚʘʥʥʷ 

ɭʉ (27) 158,6 203,7 112,8 129,4 134,6 160,1 

ʊʫʨʝʯʯʠʥʘ 18,5 22,9 17,4 19,2 16,2 25,1 

ʋʢʨʘʾʥʘ 28,6 7,8 24,0 4,4 25,2 6,2 

ʈʦʩʽʷ 28,4 40,9 27,6 28,5 27,4 41,5 

ʂʠʪʘʡ 56,3 452,9 24,0 570,9 41,6 600,0 

ʗʧʦʥʽʷ 36,9 83,2 33,3 56,7 42,7 68,3 

ʇʽʚʜʝʥʥʘ   

ʂʦʨʝʷ 

19,7 61,1 20,2 47,3 24,6 54,6 

ɯʥʜʽʷ 7,5 56,2 5,6 61,5 5,9 66,0 

ʇɸʈ 2,2 6,8 2,8 4,9 3,0 5,5 

ɯʨʘʥ 0,5 16,5 0,1 19,1 0,3 19,0 

ʉʘʫʜʽʚʩʴʢʘ 

ɸʨʘʚʽʷ 

0,9 10,3 0,1 8,2 0,1 10,1 

ɿ ʘʥʘʣʽʟʫ ʪʘʙʣ.8 ʚʠʜʥʦ, ʱʦ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ʦʙʩʷʛ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʝʢʩʧʦʨʪ; ʫ ʂʠʪʘʾ ï ʫ 23 ʨʘʟʘ. ɺʠʢʣʶʯʝʥʥʷʤ ʻ ʣʠʰʝ ʋʢʨʘʾʥʘ, ʜʝ ʝʢʩʧʦʨʪ 

ʧʝʨʝʚʠʱʫʚʘʚ ʚʥʫʪʨʽʰʥʻ ʩʧʦʞʠʚʘʥʥʷ ʫ 3,6ï5,5 ʨʘʟʘ. 

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ ʨʦʟʚʠʪʦʢ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʩʪʘʣʽ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ˉ1593ïʨ ʚʽʜ 23 

ʛʨʫʜʥʷ 2009 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʩʚʽʪʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ ʚ ʨʝʛʽʦʥʘʭè [4]. ɿʦʢʨʝʤʘ, ʘʙʟʘʮ 2 ʧʽʜʧʫʥʢʪʫ 2 ʜʘʥʦʛʦ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʚ ʨʦʟʨʦʙʢʫ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʪʘ ʧʝʨʝʜʘʯʫ ʥʘ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʫʨʷʜʦʤ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʤʘʣʘ ʨʦʟʰʠʨʠʪʠ ʻʤʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʟ ʦʜʥʦʯʘʩʥʠʤ 



38 
 

ʟʤʝʥʰʝʥʥʷʤ ʝʢʩʧʦʨʪʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ; ʜʦʜʘʪʢʦʚʦ ʤʘʣʠ ʟʨʦʩʪʠ 

ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʤʽʩʮʝʚʠʭ ʪʘ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʽʚ.  

ʇʨʦʪʝ, ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʟʘʟʥʘʣʘ ʜʝʷʢʠʭ ʧʝʨʝʰʢʦʜ, ʷʢʽ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ˉ1758ïʨ ʚʽʜ 2 ʚʝʨʝʩʥʷ 2011 ʨʦʢʫ. ɼʘʥʠʤ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʛʨʘʤʠ ʜʽʡ ʫʨʷʜʫ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ, ʱʦ ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʠʣʦ ʨʦʟʚʠʪʦʢ ʩʧʦʞʠʚʘʥʥʷ 

ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʚ ʋʢʨʘʾʥʽ [5]. 

ɺʠʩʥʦʚʢʠ. ʈʝʘʣʽʟʘʮʽʷ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʯʦʨʥʽʡ ʤʝʪʘʣʫʨʛʽʾ 

ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 1996-2010ʨʨ. ʥʝ ʟʘʙʝʟʧʝʯʠʣʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʠʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʽ, ʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪ ʧʨʦʜʫʢʮʽʾ ʟ 

ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ, ʫ ʪ.ʯ. ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʚʽʜʫ 

ʽʥʰʠʭ ʢʨʘʾʥ. ʅʘʩʘʤʧʝʨʝʜ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʬʽʥʘʥʩʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʤʘʻ ʧʦʩʽʜʘʪʠ ʥʘʜʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʧʦʩʣʫʛ.   

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. World Steel Association [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.worldsteel.org/ 

2. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʘʣʫʟʝʚʦʾ ʧʨʦʛʨʘʤʠ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʄʽʥʧʨʦʤʧʦʣʽʪʠʢʠ ʪʘ ʟʘʭʦʜʠ ʟ ʾʾ ʨʝʘʣʽʟʘʮʽʾ : ʅʘʢʘʟ 

ʤʽʥʽʩʪʨʘ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ˉ238 ʚʽʜ 30.03.2009ʨ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʆʬʽʮʽʡʥʠʡ ʚʝʙïʧʦʨʪʘʣ ɺʝʨʭʦʚʥʦʾ ʨʘʜʠ ʋʢʨʘʾʥʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʩʘʡʪʫ: 

http://rada.gov.ua/ 

3. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʬʦʨʤʫʚʘʥʥʷ ʛʽʨʥʠʯʦï

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2011 ʨʦʢʫ : ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ967 ʚʽʜ 

28.07.2004ʨ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʆʬʽʮʽʡʥʠʡ ʚʝʙïʧʦʨʪʘʣ ɺʝʨʭʦʚʥʦʾ ʨʘʜʠ ʋʢʨʘʾʥʠ. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʩʘʡʪʫ: http://rada.gov.ua/ 

4. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʚʽʪʦʚʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ ʚ ʨʝʛʽʦʥʘʭ : ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ˉ1593ïʨ ʚʽʜ 23.12.2009ʨ.  

5. ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥʠ ʜʦ ʧʫʥʢʪʫ 1 ʧʣʘʥʫ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʩʚʽʪʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʢʨʠʟʠ ʚ ʨʝʛʽʦʥʘʭ : ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ˉ1758ïʨ ʚʽʜ 02.09.2010ʨ.  

 

ɼʤʠʪʨʝʥʢʦ ɸ.ʆ. 

ʉʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʠ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʪʫʨʠʟʤʫ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ɻʦʥʯʘʨʘ 

ʉʪʘʩʶʢ ʖ.ʄ. 

ʉʪ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʪʫʨʠʟʤʫ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ɻʦʥʯʘʨʘ 

  

ɯʅʌʆʈʄɸʎɯʁʅɸ ɹɽɿʇɽʂɸ ʂʆʄɽʈʎɯʁʅʀʍ ɹɸʅʂɯɺ 
 

ʋ ʥʘʰʽ ʜʥʽ ʯʝʨʝʟ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʶ ʪʘ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʶ ʙʘʥʢʽʚʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʙʘʥʢʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʨʦʩʣʦ. ʋ 70-80-ʪʽ ʨʨ. 

ʍʍ ʩʪ. ʦʙôʻʢʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʪʘʢ ʙʫʣʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ ʙʘʥʢʽʚ ʘʙʦ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ 

ʩʘʤʦʛʦ ʙʘʥʢʫ. ʊʘʢʽ ʘʪʘʢʠ ʙʫʣʠ ʨʽʜʢʽʩʥʠʤʠ, ʢʦʣʦ ʾʭʥʽʭ ʟʘʤʦʚʥʠʢʽʚ ʙʫʣʦ ʜʦʩʠʪʴ ʚʫʟʴʢʠʤ, ʘ 

ʟʙʠʪʦʢ ʤʽʛ ʙʫʪʠ ʟʥʘʯʥʠʤ ʣʠʰʝ ʚ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ. ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ, ʧʣʘʩʪʠʢʦʚʠʭ ʢʘʨʪ, ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʦʙôʻʢʪʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʪʘʢ ʩʪʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʨʦʰʦʚʽ ʢʦʰʪʠ ʷʢ ʙʘʥʢʽʚ, ʪʘʢ ʽ ʾʭʥʽʭ ʢʣʽʻʥʪʽʚ. 

ɿʜʽʡʩʥʠʪʠ ʩʧʨʦʙʫ ʨʦʟʢʨʘʜʘʥʥʷ ʤʦʞʝ ʙʫʜʴ-ʭʪʦ, ʥʝʦʙʭʽʜʥʘ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʘ, 

ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʇʨʠʯʦʤʫ ʜʣʷ ʮʴʦʛʦ ʥʝ ʧʦʪʨʽʙʥʦ ʬʽʟʠʯʥʦ ʧʨʦʥʠʢʘʪʠ ʚ 

ʙʘʥʢ, ʤʦʞʥʘ çʧʨʘʮʶʚʘʪʠè ʽ ʟʘ ʪʠʩʷʯʽ ʢʽʣʦʤʝʪʨʽʚ ʚʽʜ ʥʴʦʛʦ. 

http://www.worldsteel.org/
http://rada.gov.ua/
http://rada.gov.ua/
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ʂʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʟʚʦʣʠʣʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʙʘʥʢʫ, ʚʧʨʦʚʘʜʠʪʠ ʥʦʚʽ ʬʽʥʘʥʩʦʚʽ ʧʨʦʜʫʢʪʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ. ʆʜʥʘʢ ʧʨʦʛʨʝʩ ʚ ʪʝʭʥʽʮʽ ʟʣʦʯʠʥʽʚ ʡʰʦʚ ʥʝ ʤʝʥʰ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʥʽʞ 

ʨʦʟʚʠʪʦʢ ʙʘʥʢʽʚʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʦʥʘʜ 90% ʚʩʽʭ ʟʣʦʯʠʥʽʚ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʙʘʥʢʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ʦʧʫʙʣʽʢʦʚʘʥʦʤʫ ʚ 2009 ʨ. ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʬʽʨʤʦʶ ClearCommerce 

[1], ʋʢʨʘʾʥʘ ʥʘʟʠʚʘʻʪʴʩʷ çʚʦʛʥʠʱʝʤè ʢʽʙʝʨʰʘʭʨʘʡʩʪʚʘ ï ʪʫʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ 

ʰʘʭʨʘʡʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʢʨʝʜʠʪʥʠʤʠ ʢʘʨʪʢʘʤʠ. ɺʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ 

20% ʫʩʽʭ ʟʘʤʦʚʣʝʥʴ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʋʢʨʘʾʥʠ, ʻ ʰʘʭʨʘʡʩʴʢʠʤʠ  ï çʟʘʤʦʚʥʠʢʠè 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʢʨʘʜʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʦʢ. ʆʪʞʝ, ʦʜʥʦʯʘʩʥʦ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʤʝʨʝʞʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʘʥʢʽʚʩʴʢʠʭ ʫʩʪʘʥʦʚ ʪʘ ʩʧʨʦʱʝʥʥʷʤ ʧʨʦʮʝʜʫʨʠ 

ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʘʛʨʦʟ ʷʢ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʜʦ 

ʬʽʥʘʥʩʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʮʽʣʦʤʫ. ʇʦʰʠʨʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʟʣʦʯʠʥʥʦʩʪʽ ʫ 

ʙʘʥʢʽʚʩʴʢʦ-ʢʨʝʜʠʪʥʽʡ ʩʬʝʨʽ ʧʦʷʩʥʶʻʪʴʩʷ ʜʫʞʝ ʧʨʦʩʪʦ ï ʘʜʞʝ ʩʘʤʝ ʫ ʜʘʥʽʡ ʩʬʝʨʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʬʽʥʘʥʩʦʚʽ ʢʦʰʪʠ, ʷʢʽ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʮʽʢʘʚʣʷʪʴ ʟʣʦʯʠʥʮʽʚ. 

ʆʙôʻʢʪʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ ʻ: 

1) ʜʘʥʽ ʧʨʦ ʧʝʨʩʦʥʘʣ (ʢʝʨʽʚʥʠʮʪʚʦ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʚʠʢʦʥʘʚʮʽ, ʩʧʽʚʨʦʙʽʪʥʠʢʠ); 

2) ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʥʢʦʤ; 

3) ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ (ʽʥʬʦʨʤʘʮʽʷ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ, ʱʦ ʩʢʣʘʜʘʻ 
ʙʘʥʢʽʚʩʴʢʫ ʪʘ ʢʦʤʝʨʮʽʡʥʫ ʪʘʻʤʥʠʮʶ, ʽʥʰʘ ʢʦʥʬʽʜʝʥʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʘʜʘʥʘ ʫ ʚʠʜʽ 

ʜʦʢʫʤʝʥʪʽʚ ʽ ʤʘʩʠʚʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʽ ʚʠʜʫ ʾʭʥʴʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ), ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʢʣʽʻʥʪʘ; 

- ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʙʘʥʢʫ ʪʘ ʬʽʥʘʥʩʦʚʘ ʟʚʽʪʥʽʩʪʴ ʙʘʥʢʫ; 

4) ʢʦʥʬʽʜʝʥʮʽʡʥʽ ʝʣʝʢʪʨʦʥʥʽ ʤʝʨʝʞʽ ʙʘʥʢʫ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʥʢʫ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʛʨʦʟ ʡʦʛʦ ʙʝʟʧʝʮʽ, ʟʘʭʠʩʪ ʚʽʜ ʧʨʦʪʠʧʨʘʚʥʠʭ 

ʧʦʩʷʛʘʥʴ, ʨʦʟʛʦʣʦʰʝʥʥʷ, ʫʪʨʘʪʠ, ʚʠʪʦʢʫ, ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʽ ʟʥʠʱʝʥʥʷ ʩʣʫʞʙʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʢʣʶʯʘʶʯʠ ʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʻ: 

- ʚʽʜʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʢʘʪʝʛʦʨʽʾ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ (ʙʘʥʢʽʚʩʴʢʽʡ ʽ 

ʢʦʤʝʨʮʽʡʥʽʡ ʪʘʻʤʥʠʮʷʤ); 

- ʧʨʦʪʠʜʽʷ ʚʠʪʦʢʫ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ;Ā 

- ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʡ ʫʩʫʥʝʥʥʷ ʧʦʛʨʦʟ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʝʟʧʝʮʽ 
ʙʘʥʢʫ, ʧʨʠʯʠʥ ʽ ʫʤʦʚ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʥʘʥʝʩʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ, ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʽ 

ʤʦʨʘʣʴʥʦʛʦ ʟʙʠʪʢʫ, ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʙʘʥʢʫ; 

- ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʡ ʫʤʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʛʨʦʟʠ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʝʟʧʝʮʽ ʙʘʥʢʫ; 

- ʝʬʝʢʪʠʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʧʦʩʷʛʘʥʴ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʙʘʥʢʫ ʥʘ ʦʩʥʦʚʽ 
ʧʨʘʚʦʚʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. 

[2] 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʙʘʥʢʫ ʧʝʨʝʜʙʘʯʘʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʝʨʽʚʥʠʮʪʚʦʤ ʙʘʥʢʫ ʪʘ ʧʨʦʪʠʜʽʶ ʩʧʨʦʙʘʤ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ, ʷʢʘ ʻ ʚʣʘʩʥʽʩʪʶ ʙʘʥʢʫ, 

ʡʦʛʦ ʢʣʽʻʥʪʽʚ ʘʙʦ ʧʘʨʪʥʝʨʽʚ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʝʨʽʚʥʠʮʪʚʦʤ ʙʘʥʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʙʠʨʘʥʥʷ ʽ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʽ ʤʦʞʣʠʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʙʘʥʢʽʚʩʴʢʦʛʦ ʨʠʥʢʫ. ʄʝʪʦʶ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʥʝʩʧʦʜʽʚʘʥʦʾ ʧʦʷʚʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʟʘʛʨʦʟ ʜʽʷʣʴʥʦʩʪʽ 

ʙʘʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʟʜʘʪʥʠʭ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʧʽʜʨʦʟʜʽʣ 

ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʝʣʝʤʝʥʪʠ ʢʦʤʝʨʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ, ʦʙôʻʢʪʘʤʠ ʷʢʦʾ 
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ʻ ʢʦʥʢʫʨʫʶʯʽ ʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʶʨʠʜʠʯʥʽ ʽ ʬʽʟʠʯʥʽ ʦʩʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʘʙʦ ʻ 

ʢʣʽʻʥʪʘʤʠ ʙʘʥʢʫ. 

ɿʘʭʦʜʠ ʧʨʦʪʠʜʽʾ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʙʘʥʢʫ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ: 

- ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʷʢʘ ʨʝʛʫʣʶʻ ʨʝʞʠʤ ʽ ʧʦʨʷʜʦʢ 

ʜʦʩʪʫʧʫ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʘʥʢʫ; 

- ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʟʘʭʦʜʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʙʘʥʢʫ; 

- ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʘʩʦʙʘʭ ʽ ʤʝʨʝʞʘʭ ʾʾ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ [3]. 

ʑʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʪʫʪ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ [4]. ʂʨʠʧʪʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

ñɸʚʪʦʛʨʘʬ 3.0ò ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 2001 ʨ ʽ ʜʦʩʽ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʢʦʤʝʨʮʽʡʥʠʭ 

ʙʘʥʢʘʭ. ɺʦʥʘ ʻ ʙʘʟʦʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤ ʟʘʭʠʱʝʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʩʠʩʪʝʤ 

ʟʘʭʠʱʝʥʦʾ ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʫʢʨʠʪʪʷ ʟʤʽʩʪʫ ʜʘʥʠʭ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʥʘʛʘʣʴʥʦʶ ʤʽʨʦʶ ʫ ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʩʪʘʻ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ   ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʢʽʙʝʨʟʣʦʯʠʥʥʽʩʪʶ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. ʉʘʡʪ ʦʨʛʘʥʽʟʘʮʽʾ ClearCommerce.Research. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.clearcommerce.com  

2. ɹʦʜʶʣ ɭ.ʄ.  ɯʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʙʘʥʢʫ / ɭ.ʄ. ɹʦʜʶʣ // ʇʨʦʪʠʜʽʷ ʟʣʦʯʠʥʘʤ, ʷʢʽ 

ʚʯʠʥʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ [ʊʝʢʩʪ]: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʉʝʚʘʩʪʦʧʦʣʴ, 1ï2 ʞʦʚʪʥʷ 2010 ʨ.) / 

ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ñʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠò. ï ʉʫʤʠ: ɼɺʅɿ ñʋɸɹʉ ʅɹʋò, 2010. ï 208 ʩ. ï ʉ. 11-16 

3. ʋʜʦʚʠʢ ʄ.ʉ. ɼʦ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʜʽʷʣʴʥʦʩʪʽ ʙʘʥʢʫ / 

ʄ.ʉ. ʋʜʦʚʠʢ // ʇʨʦʪʠʜʽʷ ʟʣʦʯʠʥʘʤ, ʷʢʽ ʚʯʠʥʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʝʨʝʞ [ʊʝʢʩʪ]: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. 

ʉʝʚʘʩʪʦʧʦʣʴ, 1ï2 ʞʦʚʪʥʷ 2010 ʨ.) / ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ñʋʢʨʘʾʥʩʴʢʘ 

ʘʢʘʜʝʤʽʷ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠò. ï ʉʫʤʠ: ɼɺʅɿ ñʋɸɹʉ 

ʅɹʋò, 2010. ï 208 ʩ. ï ʉ. 49-52 

4. ʇʝʪʨʝʥʢʦ ʉ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʢʪʠʚʦʚ ʢʦʤʧʘʥʠʠ / 

ʉ. ʇʝʪʨʝʥʢʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://citforum.ru/security/articles/ 

zahita_aktivov/. 

 

ɼʤʠʪʨʠʰʠʥ ʃ.ɯ. 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ 

ʢʽʙʝʨʥʝʪʠʢʠ, ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ.ʉʪʝʬʘʥʠʢʘ 

 

ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʆ-ʉʊʈʋʂʊʋʈʅʆɻʆ ʈʆɿʇʆɼɯʃʋ 

ɻʈʆʐʆɺʀʍ ɼʆʍʆɼɯɺ ʅɸʉɽʃɽʅʅʗ ʅɸ ʆʉʅʆɺɯ 

ɼɽʂʆʄʇʆɿʀʎɯɰ ʂʆɽʌɯʎɯɭʅʊɸ ɼɾʀʅɯ 
 

ʂʦʝʬʽʮʽʻʥʪ ɼʞʠʥʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ. 

ɸʣʛʦʨʠʪʤ ʡʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʢʣʘʩʠʯʥʦʛʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʘ 

ʚʠʙʽʨʢʦʚʘ ʘʙʦ ʛʝʥʝʨʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ (ʽʥʜʠʚʽʜʽʚ, ʩʽʤʝʡ ʪʦʱʦ), ʢʦʞʥʠʡ ʟ ʷʢʠʭ 

ʤʘʻ ʦʜʥʘʢʦʚʫ ʚʘʛʫ, ʜʦʙʨʝ ʚʽʜʦʤʠʡ. ɺʽʜʤʽʥʥʽʩʪʴ ʚ ʤʝʪʦʜʠʮʽ ʨʦʟʨʘʭʫʥʢʫ ʚʠʥʠʢʘʻ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʛʨʫʧʦʚʘʥʠʭ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʙʽʨʢʦʚʫ ʩʫʢʫʧʥʽʩʪʴ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʢʨʘʾʥʠ, ʨʦʟʜʽʣʝʥʫ ʥʘ 25 ʛʨʫʧ 

ï ʟʘ ʦʙʣʘʩʪʷʤʠ ʋʢʨʘʾʥʠ. ɿʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ ʨʽʚʥʝ ʧʠʪʦʤʽʡ ʚʘʟʽ 

ʩʝʨʝʜʥʴʦʜʫʰʦʚʦʛʦ ʛʨʦʰʦʚʦʛʦ ʜʦʭʦʜʫ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ, ʘ ʚʘʛʘ ʢʦʞʥʦʾ ʛʨʫʧʠ ï ʧʠʪʦʤʽʡ 
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ʚʘʟʽ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʗʢʱʦ ʜʣʷ ʚʝʣʠʢʦʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʚʥʦʚʘʞʥʠʭ ʦʙôʻʢʪʽʚ ʢʨʠʚʘ ʃʦʨʝʥʮʘ ʧʨʘʢʪʠʯʥʦ 

ʥʝʧʝʨʝʨʚʥʘ ʽ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʻ, ʪʦ ʜʣʷ ʟʛʨʫʧʦʚʘʥʠʭ ʜʘʥʠʭ ʚʦʥʘ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ 

ʩʭʽʜʯʘʩʪʫ ʣʽʥʽʶ, ʧʣʦʱʘ ʧʽʜ ʷʢʦʶ ʽ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ɼʞʠʥʽ G  ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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txi  ï ʯʘʩʪʢʘ ʩʝʨʝʜʥʴʦʜʫʰʦʚʦʛʦ ʛʨʦʰʦʚʦʛʦ ʜʦʭʦʜʫ (ʜʘʣʽ ï ʉɼɻɼ) ʚ i -ʤʫ ʨʝʛʽʦʥʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʨʝʜʥʴʦʜʫʰʦʚʦʛʦ ʛʨʦʰʦʚʦʛʦ ʜʦʭʦʜʫ ʚ ʢʨʘʾʥʽ; 

*

)(
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tx

txi
 ï ʢʫʤʫʣʷʪʠʚʥʘ 

ʯʘʩʪʢʘ ʉɼɻɼ; iq  ï ʯʘʩʪʢʘ ʧʦʩʪʽʡʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ i -ʤʫ ʨʝʛʽʦʥʽ ʚ ʟʘʛʘʣʴʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʚ ʢʨʘʾʥʽ; n ï ʢʽʣʴʢʽʩʪʴ ʨʝʛʽʦʥʽʚ. 

ʊʘʢʽ ʞ ʤʽʨʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʪʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ɼʞʠʥʽ, ʢʦʣʠ ʦʮʽʥʶʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ (ʤʽʞʨʝʛʽʦʥʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ) ʚ 

ʨʦʟʧʦʜʽʣʽ ʩʫʢʫʧʥʦʛʦ ʦʙʩʷʛʫ ʛʨʦʰʦʚʠʭ ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ, ʦʜʝʨʞʘʥʠʭ ʚʽʜ ʢʦʞʥʦʛʦ ʡʦʛʦ 

ʜʞʝʨʝʣʘ. ɼʣʷ ʾʭ ʦʮʽʥʢʠ ʚ ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ ʟʘ ʜʘʥʠʤʠ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʉɼɻɼ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʜʫʰʦʚʦʛʦ ʛʨʦʰʦʚʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʢʦʞʥʦʛʦ ʟ 5 ʡʦʛʦ ʜʞʝʨʝʣ: 1) ʦʧʣʘʪʘ 

ʧʨʘʮʽ; 2) ʜʦʭʦʜʠ ʚʽʜ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʘʤʦʟʘʡʥʷʪʦʩʪʽ; 3) ʜʦʭʦʜʠ ʚʽʜ 

ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ; 4) ʧʝʥʩʽʾ, ʩʪʠʧʝʥʜʽʾ, ʜʦʧʦʤʦʛʠ ʪʘ ʩʫʙʩʠʜʽʾ, 

ʥʘʜʘʥʽ ʛʦʪʽʚʢʦʶ; 5) ʛʨʦʰʦʚʘ ʜʦʧʦʤʦʛʘ ʚʽʜ ʨʦʜʠʯʽʚ, ʽʥʰʠʭ ʦʩʽʙ ʪʘ ʽʥʰʽ ʛʨʦʰʦʚʽ ʜʦʭʦʜʠ. 

ɼʘʣʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʚʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʮʠʭ ʟʥʘʯʝʥʴ. ʎʽ 

ʚʘʨʽʘʮʽʡʥʽ ʨʷʜʠ ʽ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʯʘʩʪʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ɼʞʠʥʽ. ɺʩʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʨʦʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʦʢʨʝʤʦ. ɺʽʜʪʘʢ ʢʦʝʬʽʮʽʻʥʪ ɼʞʠʥʽ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥʠ ʷʢ ʯʘʩʪʦʢ ʨʝʛʽʦʥʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʛʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʥʘʩʝʣʝʥʥʷ), ʪʘʢ ʽ ʾʭ ʤʽʩʮʷ ʫ ʚʘʨʽʘʮʽʡʥʦʤʫ 

ʨʷʜʽ ʟʥʘʯʝʥʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ. ɿʦʢʨʝʤʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʉɼɻɼ ʥʘʩʝʣʝʥʥʷ 

ʨʝʛʽʦʥʫ ʽ ʉɼɻɼ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʶʚʘʥʦʾ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. ʇʨʦʟʦʨʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ G  ʽ ʤʦʞʣʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʙʝʟʧʝʯʠʣʠ ʡʦʛʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʜʦʭʦʜʽʚ. 

ʇʨʦʪʝ ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ɼʞʠʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʻ ʩʘʤʦʮʽʣʣʶ. ɼʘʥʦʤʫ 

ʧʦʢʘʟʥʠʢʫ ʭʘʨʘʢʪʝʨʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʜʝʢʦʤʧʦʟʠʮʽʾ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ 

(ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʨʝʜʥʴʦʜʫʰʦʚʦʛʦ ʛʨʦʰʦʚʦʛʦ ʜʦʭʦʜʫ). ʎʝ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʥʝʩʦʢ ʢʦʞʥʦʾ ʟ ʥʠʭ ʚ ʨʽʚʝʥʴ ʽ ʜʠʥʘʤʽʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ɼʞʠʥʽ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʦʰʦʚʠʭ ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ. 

ʉʝʨʝʜʥʴʦʜʫʰʦʚʠʡ ʛʨʦʰʦʚʠʡ ʜʦʭʽʜ ʧʦ ʋʢʨʘʾʥʽ )(tx  ʤʦʞʝ ʙʫʪʠ ʨʦʟʢʣʘʜʝʥʠʡ ʟʘ 

ʜʞʝʨʝʣʘʤʠ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ: 

)()()()()()( 54321 txtxtxtxtxtx ,    (2) 

ʜʝ 5,1),( jtx j  ï ʩʝʨʝʜʥʴʦʜʫʰʦʚʠʡ ʛʨʦʰʦʚʠʡ ʜʦʭʽʜ ʧʦ ʋʢʨʘʾʥʽ ʟʘ j -ʠʤ ʜʞʝʨʝʣʦʤ 

ʜʦʭʦʜʫ ʚ ʧʝʨʽʦʜʽ t . 

ɸʥʘʣʦʛʽʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ: 

nitxtxtxtxtxtx iiiiii ,1),()()()()()( 54321 .  (3) 

ʏʘʩʪʢʘ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʛʨʦʰʦʚʠʭ ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʇʦʜʘʣʴʰʽ ʨʦʟʨʘʭʫʥʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʝʢʦʤʧʦʟʠʮʽʾ )(ti  ʟʘ ʜʞʝʨʝʣʘʤʠ ʛʨʦʰʦʚʦʛʦ 
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  (5) 

ʜʝ 
)(

)(

tx

tx

j

ji
 ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʉɼɻɼ ʟ j -ʛʦ ʜʞʝʨʝʣʘ ʚ i -ʤʫ ʨʝʛʽʦʥʽ ʽ ʉɼɻɼ ʚ ʋʢʨʘʾʥʽ 

ʚ ʮʽʣʦʤʫ; )(tj  ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʨʫʢʪʫʨʠ ʉɼɻɼ ʟ j -ʛʦ ʜʞʝʨʝʣʘ ʚ ʧʝʨʽʦʜʽ t . 

ɺʠʭʦʜʷʯʠ ʟ ʣʦʛʽʢʠ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ɼʞʠʥʽ ʟʘ ʟʛʨʫʧʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʽ 

ʚʠʢʦʥʫʶʯʠ ʥʝʦʙʭʽʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʧʣʦʱʫ ʧʽʜ ʢʨʠʚʦʶ 

ʃʦʨʝʥʮʘ ʷʢ ʟʚʘʞʝʥʫ ʩʫʤʫ ʧʣʦʱ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ 

ʜʦʭʦʜʫ, ʘ ʚʘʛʘʤʠ ʻ ʢʦʝʬʽʮʽʻʥʪʠ ʩʪʨʫʢʪʫʨʠ ʜʦʭʦʜʫ. 

ʊʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪ ɼʞʠʥʽ ʟʘ j -ʠʤ ʜʞʝʨʝʣʦʤ ʜʦʭʦʜʫ ʚ ʧʝʨʽʦʜʽ t  ʙʫʜʝ ʨʽʚʥʠʡ: 

5,1),()()()()(~)(21)()(
11

jtzttxtqtxtqttG jj

n

i
jii

n

i
jiijj ,

 (6) 

ʜʝ )(tz j  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʭʦʜʽʚ ʟʘ j -ʠʤ ʜʞʝʨʝʣʦʤ ʚ ʧʝʨʽʦʜʽ t. ʗʢ ʚʠʜʥʦ ʟ 

ʬʦʨʤʫʣʠ (6), ʧʨʦʮʝʜʫʨʘ ʦʙʯʠʩʣʝʥʥʷ ʜʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʘʥʘʣʦʛʽʯʥʘ ʦʙʯʠʩʣʝʥʥʶ 

ʯʘʩʪʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɼʞʠʥʽ, ʭʦʯʘ ʻ ʦʜʥʘ ʧʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ. ɺʦʥʘ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʢʦʞʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ɼʞʠʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ 

ʤʘʶʪʴ ʨʽʟʥʝ ʜʣʷ ʢʦʞʥʦʛʦ j  ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ )(txji . ʇʨʠ 

ʦʙʯʠʩʣʝʥʥʽ )(tzj  ʨʝʛʽʦʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʘʨʽʘʮʽʡʥʠʤ ʨʷʜʦʤ ʟʥʘʯʝʥʴ )(txi . ɺʽʜʧʦʚʽʜʥʦ ʪʘʢʘ ʤʦʜʠʬʽʢʘʮʽʷ ʨʦʙʠʪʴ ʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʠʤ ʧʦʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʦʭʦʜʫ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʦʙʯʠʩʣʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ɼʞʠʥʽ. 

ʆʩʢʽʣʴʢʠ 

1)(...)()()( 321 tttt m ,    (7) 

ʪʦ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ɼʞʠʥʽ ʨʽʚʥʠʡ: 
m

j
jj tzttG

1

)()()( .     (8) 

ɼʠʥʘʤʽʢʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʛʨʦʰʦʚʠʭ 

ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ, ʷʢʠʤʠ ʻ ʟʘʛʘʣʴʥʠʡ ʽ ʯʘʩʪʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ɼʞʠʥʽ, ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʧʦʜʽʣʽ ʛʨʦʰʦʚʠʭ 

ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʢʘ ʥʘʧʨʷʤʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʟʥʠʞʝʥʥʷ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʝʨʰ ʟʘ ʚʩʝ 

ʪʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʚ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʈʽʟʥʽ ʩʮʝʥʘʨʽʾ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʜʦʭʦʜʽʚ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʻ 

ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʌʀʅɸʅʉɸʄʀ ʂʆʅʎɽʈʅɸ 

 
ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʠʞʝ, ʥʘʧʨʘʚʣʝʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  

ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʠ ʦʪʯʠʩʣʝʥʠʷʤʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʦʪ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʮʝʨʥʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʚʘʨʠʘʥʪʦʚ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʳʜʘʯʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʨʦʢʘʤ, ʦʙʲʝʤʘʤ ʜʚʠʞʝʥʠʷ  ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʥʮʝʨʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʜʠʪʦʚ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʚ ʧʦʜʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ;  ʠʤʝʶʱʠʝʩʷ ʠ 

ʜʦʧʫʩʪʠʤʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ; ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʧʨʦʛʥʦʟʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ; ʜʘʥʥʳʝ ʧʦ ʦʪʯʠʩʣʝʥʠʷʤ ʚ ʬʦʥʜʳ; ʜʘʥʥʳʝ ʧʦ 

ʦʪʯʠʩʣʝʥʠʷʤ ʧʨʦʯʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʤ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ; 

ʧʣʘʥʦʚʘʷ ʢʘʣʴʢʫʣʷʮʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ; ʬʦʥʜ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ,  ʷʚʣʷʶʪʩʷ:  ʧʨʦʛʥʦʟ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʦʪʯʠʩʣʝʥʠʡ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʥʮʝʨʥʘ ʧʦ ʟʘʜʘʥʥʳʤ ʧʝʨʠʦʜʘʤ; ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʚʘʨʠʘʥʪʳ ʦʪʯʠʩʣʝʥʠʡ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʧʝʨʠʦʜʘʤ; ʦʙʱʠʡ ʨʘʩʯʝʪ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʝʨʚʘ ʢʦʥʮʝʨʥʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ ʩʦʟʜʘʥʠʷ ʧʦ ʧʝʨʠʦʜʘʤ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʧʠʩʘʥʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʫʩʣʫʛ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʢʦʥʮʝʨʥʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ ʠ ʦʙʲʝʤʘʤ ʩʧʠʩʘʥʠʡ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʢʨʝʜʠʪʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʟʘʝʤʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ɹʘʟʦʚʘʷ ʤʫʣʴʪʠʦʙʲʝʢʪʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʜʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʆʌʇ) ʦʩʥʦʚʘʥʘ ʥʘ ʦʪʦʙʨʘʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ï ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʢʦʥʮʝʨʥʘ (ʧʨʦʠʟʚʦʜʩʪʚ, ʢʨʝʜʠʪʥʳʭ ʠ ʧʨʦʯʠʭ ʤʝʨʦʧʨʠʷʪʠʡ) ï ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʠʜʘ  YX
~

,
~

, ʛʜʝ 

),...(),...,2(),1(
~

tXXXX   ï  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʡ, 

),...(),...,2(),1(
~

tYYYY   ï  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʯʠʩʣʝʥʠʡ. 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʚ ʧʦʜʩʠʩʪʝʤʝ ʆʌʇ  ï  kOOO ,...,, 21  ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʩʫʨʩʘ ʚ ʜʠʩʢʨʝʪʥʦʤ ʚʨʝʤʝʥʠ t , ʧʨʠʯʝʤ ʩʫʱʝʩʪʚʫʶʪ 
ʨʝʛʫʣʷʨʥʳʝ (ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʠʣʠ ʜʦʛʦʚʦʨʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʮʠʢʣʦʤ ʠʣʠ ʧʝʨʠʦʜʦʤ) ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʠʜʘ: 
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))(),...,1(),(),(),...,1(),(()1( ktYtYtYktXtXtXFtX jjjjjjjj

; 

))(),...,1(),(),(),...,1(),(()1( ktYtYtYktXtXtXGtY jjjjjjjj

; 

00 )0(;)0( YYXX jj
;  kj ,...,2,1 . 

ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ,  ʤʦʛʫʪ çʠʩʢʘʞʘʪʴʩʷè ʚʩʣʝʜʩʪʚʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ 

ʚʦʟʤʫʱʝʥʠʡ ʠ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 

 ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʚ ʪʝʨʤʠʥʘʭ ʤʫʣʴʪʠʦʙʲʝʢʪʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʠʟʤʝʥʝʥʠʠ ʣʠʮʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ YX
~

,
~

 ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʪʨʝʟʢʘʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʠʡ ʧʨʦʮʝʩʩʘ 

ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʙʳʣʠ. 

 ʍʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩ 

ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʦʯʢʘ çʚʚʝʜʝʥʠʷè ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʠʩʪʦʯʥʠʢʘ ʢʨʝʜʠʪʦʚʘʥʠʷ, 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʚʢʣʘʜʘ ʠ ʜʨ.) ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ ʨʝʩʫʨʩʦʚ 

ʢʦʥʮʝʨʥʘ; ʨʝʘʣʠʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦ ʧʝʨʠʦʜʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʄʫʣʴʪʠʦʙʲʝʢʪʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʣʛʦʨʠʪʤʘʭ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʦʪʯʠʩʣʝʥʠʡ, ʠ ʜʦʧʫʩʢʘʝʪ ʪʝʦʨʝʪʠʢʦ-

ʘʚʪʦʤʘʪʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʩʤʝʥʝ ʩʦʩʪʦʷʥʠʡ 

ʬʠʥʘʥʩʦʚʳʭ ʦʙʲʝʢʪʦʚ  kOOO ,...,, 21
. ʅʘ ʦʪʜʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʦʪʨʝʟʢʘʭ ʚʦʟʤʦʞʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʙʳʣʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ YX
~

,
~

.  

ʂʘʞʜʳʡ ʬʠʥʘʥʩʦʚʳʡ ʦʙʲʝʢʪ kOOO ,...,, 21  ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʦʥʝʯʥʳʤ 

ʘʚʪʦʤʘʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʦʷʥʠʡ: çʥʦʨʤʘʣʴʥʦʝè ʩʦʩʪʦʷʥʠʝ, çʢʨʝʜʠʪʦʚʘʥʠʝè, çʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ 

ʟʘʨʧʣʘʪʝè, çʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʫè, çʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʟʘʨʧʣʘʪʝ ʠ ʢʨʝʜʠʪʫ 

ʚʤʝʩʪʝè, çʩʠʛʥʘʣ ʪʨʝʚʦʛʠè, çʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝè, çʩʨʳʚè. 

ʇʨʠʥʮʠʧ ʤʫʣʴʪʠʦʙʲʝʢʪʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʜʩʠʩʪʝʤʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ 

ʤʦʞʥʦ ʧʦʷʩʥʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ (ʨʠʩ.1).  

 
ʈʠʩ.1. ʉʭʝʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʂʘʞʜʳʡ ʠʟ ʘʚʪʦʤʘʪʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ ï ʦʙʨʘʟʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʦʝʢʪʦʚ ʢʦʥʮʝʨʥʘ ï ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʜʠʥʘʤʠʢʫ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʮʝʨʥʘ. 

ʉʦʩʪʦʷʥʠʝ ʥʘʢʦʧʠʪʝʣʷ ʨʝʩʫʨʩʘ (ʚ ʥʘʯʘʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʥʦʩʠʪʩʷ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 0S ) ʜʘʝʪ ʦʩʥʦʚʥʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʮʝʨʥʘ ï ʢʫʤʫʣʷʪʠʚʥʫʶ ʢʨʠʚʫʶ ʙʘʣʘʥʩʘ, ʨʘʚʥʫʶ 

ʢʫʤʫʣʷʪʠʚʥʦʡ ʢʨʠʚʦʡ ʥʘʢʦʧʣʝʥʠʷ ʤʠʥʫʩ ʢʫʤʫʣʷʪʠʚʥʘʷ ʢʨʠʚʘʷ ʨʘʩʭʦʜʘ. 

 ʆʧʠʩʳʚʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜʩʠʩʪʝʤʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʮʝʨʥʦʤ (ʉʇʇʈʂ), ʢʦʥʮʝʧʮʠʷ 

ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʚʪʦʨʦʤ. ɺ ʮʝʣʦʤ ʚ ʩʦʩʪʘʚ ʉʇʇʈʂ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʩʠʩʪʝʤʳ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ): 

 ʋʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ  ʨʘʟʚʠʪʠʷ (ʠʣʠ 

ʩʚʸʨʪʳʚʘʥʠʷ) ʫʞʝ ʨʘʙʦʪʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

 ʆʧʪʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʘ (ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ). 

 ʋʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ: ʦʧʪʠʤʠʟʘʮʠʷ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ. 

 ʆʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ. 

 ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʙʦʨʘ ʟʘʢʘʟʯʠʢʦʚ. 

 ʋʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʨʝʩʫʨʩʦʚ. 

 ʋʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

  ɺ ʟʘʢʣʶʯʝʥʠʝ  ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʵʢʦʥʦʤʠʢʝ ʢʦʥʮʝʨʥ 

ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺʭʦʜʷʱʠʝ ʚ ʢʦʥʮʝʨʥ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʨʦʠʟʚʦʜʷʱʠʝ ʦʪʜʝʣʴʥʳʝ ʪʦʚʘʨʳ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠ 

ʩʦʭʨʘʥʷʶʪ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʩʪʘʶʪʩʷ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, 

ʷʚʣʷʷʩʴ ʜʦʯʝʨʥʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʬʠʣʠʘʣʘʤʠ ʛʦʣʦʚʥʦʡ ʢʦʤʧʘʥʠʠ. ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʨʥʘ 

ʨʝʘʣʠʟʫʝʪʩʷ  ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ, ʠʥʚʝʩʪʠʮʠʷʤʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

 

ɿʝʣʝʥʩʢʘʷ ʊ.ɸ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʣʦʚʠʥʦʚ ʆ.ʅ. 

ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ 

ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦ 

 

ʀʅɺɽʉʊʀʎʀʆʅʅɸʗ ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʔ ʋʂʈɸʀʅʓ 
 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ ʋʢʨʘʠʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʪʨʘʷ ʥʝʭʚʘʪʢʘ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʩʪʝʧʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʝ ʜʝʬʠʮʠʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ. ʅʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

143 ʧʨʦʝʢʪʘ, ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 3110,04 ʤʣʥ.ʜʦʣ.ʉʐɸ [1], ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʣʠ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʋʢʨʘʠʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʋʢʨʘʠʥʫ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʚʣʠʷʶʪ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. 

ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʋʢʨʘʠʥʳ ʧʦʩʚʷʱʝʥʳ 

ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: ɺ. ʇʰʝʥʠʯʥʘʷ, ʆ.ʅʠʢʦʣʘʡʯʫʢ, ʀ.ɻʝʨʘʩʠʤʝʥʢʦ, 

ɻ.ʅʠʢʦʣʘʝʥʢʦ ʠ ʜʨ. 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʋʢʨʘʠʥʳ, ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʝ, ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʦʚ.  

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʪʨʘʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ, ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʭʦʜʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʢʣʠʤʘʪʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʙʳʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʠʩʢʦʚ.    

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʝʝ ʧʦʪʝʥʮʠʘʣ: ʢʘʜʨʦʚʳʡ, ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ, 

ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ. ʊʘʢʞʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʫʩʣʦʚʠʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʥʳʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʚ ʪ.ʯ.: ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʦʚʠʷ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʫʩʣʦʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʋʢʨʘʠʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʥʘʰʝʡ 

ʩʪʨʘʥʳ: 

1) ʋʢʨʘʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʨʳʥʢʦʚ ʚ ɽʚʨʦʧʝ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʥʝʡ ʩʦ ʩʪʦʨʦʥʳ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʊʅʂ, ʢʦʪʦʨʳʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʚʦʠʭ ʢʘʧʠʪʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ 

ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ ʪʦʚʘʨʦʚ; 

2) ʜʦʩʪʫʧ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʳʥʢʘʤ - ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʴʰʠʭ ʤʠʨʦʚʳʭ 

ʨʳʥʢʦʚ; ʈʦʩʩʠʠ - ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ; ʩʦʩʝʜʩʪʚʦ ʩʦ ʉʨʝʜʥʠʤ 

ɺʦʩʪʦʢʦʤ; 

3) ʥʘʣʠʯʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʦʢʦʣʦ 30% ʫʢʨʘʠʥʩʢʠʭ 

ʩʪʫʜʝʥʪʦʚ ʫʯʘʪʩʷ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʘʭ, ʘ ʪʘʢʞʝ 

ʬʘʢʫʣʴʪʝʪʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

4) ʠʥʪʝʨʝʩ ʠʥʚʝʩʪʦʨʦʚ ʢ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʪʘʣʣʫʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʵʪʠ ʩʘʤʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʪʨʘʩʣʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʋʢʨʘʠʥʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʦʡʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʦʜʥʘʢʦ ʧʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʩʪʘʪʠʩʪʠʢʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʷ ʧʨʠʨʦʩʪʘ 

ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.1[3]. 
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ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʩʪ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʋʢʨʘʠʥʝ  

ʩ 2002 ʛʦʜ ʧʦ ʷʥʚ.-ʠʶʥ.2012 ʛʛ. 

ʊʘʢ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩ 

2007 ʛʦʜʘ. ɺ 2011 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2007 ʛʦʜʦʤ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 25,5%, ʪʦʛʜʘ 

ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ ï 1,7%. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʢʣʠʤʘʪʝ ʩʪʨʘʥʳ. ɽʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʪʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 10 ʣʝʪ ʚ ʋʢʨʘʠʥʝ ʥʝ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠʨʦʩʪ ʧʨʷʤʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʭʫʜʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʋʢʨʘʠʥʳ. ʊʘʢ, ʚ çɻʣʦʙʘʣʴʥʦʤ ʦʪʯʝʪʝ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

2009-2010è ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʨʝʡʪʠʥʛ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʋʢʨʘʠʥʳ ʚ 2009 ʛʦʜʫ ʩʥʠʟʠʣʩʷ ʩ 72-ʡ ʧʦʟʠʮʠʠ ʜʦ 83-ʡ [4]. 

ɺʩʝʤʠʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʦʨʫʤ ʦʮʝʥʠʚʘʣ 131 ʩʪʨʘʥʫ ʧʦ 12 ʢʨʠʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʶʪ ʩʚʳʰʝ 100 ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʵʢʦʥʦʤʠʢ. ʋʯʠʪʳʚʘʶʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʢʘʯʝʩʪʚʦ 

ʠʥʩʪʠʪʫʪʦʚ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ, ʙʠʟʥʝʩ ʩʨʝʜʘ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ.  

ʅʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʢʘ ʐʚʝʡʮʘʨʠʠ, 2-ʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʉʐɸ, ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ ʉʠʥʛʘʧʫʨ, ʐʚʝʮʠʷ, ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ, 

ʂʘʥʘʜʘ. ʇʦʩʣʝʜʥʠʤʠ ʚ ʨʝʡʪʠʥʛʝ ʩʪʘʣʠ ʘʬʨʠʢʘʥʩʢʠʝ ʩʪʨʘʥʳ - ʏʘʜ, ɿʠʤʙʘʙʚʝ, ɹʫʨʫʥʜʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ çɻʣʦʙʘʣʴʥʦʛʦ ʦʪʯʝʪʘ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 2010-2011è 

ʋʢʨʘʠʥʘ ʦʧʫʩʪʠʣʘʩʴ ʝʱʝ ʥʘ 6 ʧʦʟʠʮʠʡ ʠ ʦʢʘʟʘʣʘʩʴ ʥʘ 89 ʤʝʩʪʝ ʩʨʝʜʠ 139 ʩʪʨʘʥ.  

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʷʚʣʷʶʪʩʷ: ʨʦʩʪ ʠʥʬʣʷʮʠʠ, ʢʦʨʨʫʧʮʠʠ, ʙʶʨʦʢʨʘʪʠʟʘʮʠʠ ʛʦʩʘʧʧʘʨʘʪʘ, ʧʦʣʠʪʠʯʝʩʢʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʦʩʪ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʜʨ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʦʚ 

ʷʚʣ̫ʝʪʩʷ ʦʮʝʥʠʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ 

ʂʦʥʬʝʨʝʥʮʠʝʡ ʆʆʅ ʧʦ ʪʦʨʛʦʚʣʝ ʠ ʨʘʟʚʠʪʠʶ(UNCTAD) ʠ ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʨʝʡʪʠʥʛʦʚ 

ʩʪʨʘʥ ʧʦ ʜʚʫʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

1. ʀʥʜʝʢʩ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

2. ʀʥʜʝʢʩ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

 ɼʘʥʥʳʝ ʖʅʂʊɸɼ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʋʢʨʘʠʥʳ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2 [5].  
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ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʋʢʨʘʠʥʳ  

ʧʦ ʜʘʥʥʳʤ ʖʅʂʊɸɼ 

ɺʳʚʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʋʢʨʘʠʥʘ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷ ʚ ʋʢʨʘʠʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ 

ʯʨʝʟʤʝʨʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʧʦʩʪʦʷʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʋʢʨʘʠʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʦ ʚʦʧʨʦʩʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʠʭ ʦʙʲʝʤʦʚ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ  ʚ ʋʢʨʘʠʥʫ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʛʝʥʪʩʪʚʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ / ʇʨʦʝʢʪʳ ʧʨʝʜʧʨʠʷʪʠʡ 

ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 
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    ʂʨʫʪʽʥʘ ɯ.ɸ. 

ʩʪʫʜʝʥʪʢʘ 4ʛʦ ʢʫʨʩʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ.ʆ.ɻʦʥʯʘʨʘ 

ʉʪʘʩʶʢ ʖ.ʄ. 

ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʪʫʨʠʟʤʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ.ʆ.ɻʦʥʯʘʨʘ 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʇʆʊʆʂɯɺ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 
 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚ ʮʽʣʦʤʫ, ʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ʆʙôʻʤ, ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʙʤʽʥʫ 
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ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʪʽʣʴʢʠ ʟʨʦʩʪʘʻ, ʪʦʤʫ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʽ 

ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʦʧʠʩʫ, ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. 

ɺʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʜʘʩʪʴ ʟʤʦʛʫ ʩʢʣʘʩʪʠ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʝʣʝʤʝʥʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ, ʩʪʨʫʢʪʫʨʫ ʡ ʜʠʥʘʤʽʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. 

ʇʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠè ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʪʝʨʤʽʥʦʤ çʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶè. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʧʦʪʦʢʠ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʣʘʥʢʠ, ʱʦ ʧʦʚôʷʟʫʻʚʩʽ ʾʾ ʝʣʝʤʝʥʪʠ ʤʽʞ 

ʩʦʙʦʶ ʪʘ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʮʽ ʜʚʘ ʧʦʥʷʪʪʷ ʻ 

ʩʠʥʦʥʽʤʽʯʥʠʤʠ ʟ ʪʽʻʶ ʣʠʰʝ ʨʽʟʥʠʮʝʶ, ʱʦ ʧʽʜ çʫʧʨʘʚʣʽʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶè, 

ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʫʤʽʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʙʘʟ ʽ ʙʘʥʢʽʚ ʜʘʥʠʭ, ʤʝʪʦʜʽʚ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʧʝʨʩʦʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠè 

ʦʭʦʧʣʶʻ ʩʘʤ ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ 

ʪʘ ʧʝʨʩʦʥʘʣʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ ï ʮʝ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʫ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʤʝʞʘʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʽʢ ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʫʩʥʽʡ, ʧʠʩʴʤʦʚʽʡ ʘʙʦ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ [1].  

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘʩʪʫʧʥʽ. 

1. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʨʘʚʥʠʢʦʤ ʪʘ 

ʦʜʝʨʞʫʚʘʯʝʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ;ʨʦʟʨʽʟʥʷʶʪʴ ʚʭʽʜʥʽ, ʚʠʭʽʜʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ.  

2. ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʥ ʤʽʩʪʠʪʴ;ʤʦʞʥʘ 

ʚʠʤʽʨʶʚʘʪʠ ʚ ʩʪʦʨʽʥʢʘʭ, ʟʥʘʢʘʭ, ʙʘʡʪʘʭ.  

3. ʏʘʩ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ï ʨʝʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢʻ ʜʠʩʢʨʝʪʥʠʤ ʱʦʜʦ ʯʘʩʫ.  

4. ɺʘʨʪʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʡʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ.  

5. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʦʙʩʷʛ ʧʦʪʦʢʫ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ.  

6. ɸʜʝʢʚʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʜʽʡʩʥʦʩʪʽ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ ʤʦʞʝ 

ʩʧʦʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʙʦʪʠ ʟ ʥʠʤ: ʧʽʜ ʯʘʩ ʟʘʟʥʘʯʝʥʥʷ ʬʘʢʪʽʚ ʚʽʜʧʨʘʚʥʠʢʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ, ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʢʘʥʘʣʘʤʠ 

ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʦʜʝʨʞʫʚʘʯʝʤ. ʉʧʦʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʚʥʦʩʠʪʠʩʷ 

ʷʢ ʥʝʥʘʚʤʠʩʥʦ, ʪʘʢ ʡ ʩʚʽʜʦʤʦ. ʏʘʩʪʢʦʚʦ ʮʴʦʛʦ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʦ ʧʝʨʝʭʨʝʩʥʦʶ 

ʧʝʨʝʚʽʨʢʦʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʪʦʮʽ ʟʘ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ .  

7. ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ɿʘʣʝʞʥʽʩʪʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʧʦʪʦʢʫ 

ʚʽʜ ʡʦʛʦ ʦʙʩʷʛʫ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ: ʟʘ ʫʤʦʚ ʥʝʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʪʘʢʦʞ ʻ ʥʝʚʝʣʠʢʦʶ, ʫ ʚʠʧʘʜʢʫ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʧʝʚʥʦʾ 

ʤʝʞʽ, ʧʽʩʣʷ ʷʢʦʾ ʧʨʠ ʧʦʷʚʽ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʟʨʦʩʪʘʻ ʩʢʣʘʜʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ; ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʣʠʰʝ 

ʧʦʩʠʣʶʻ ʮʶ ʪʝʥʜʝʥʮʽʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʡ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʫ 

ʧʦʪʦʢʫ [2].  

8. ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ɯʟ ʧʦʢʘʟʥʠʢʦʤ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ï ʷʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʤʽʩʪʫ ʧʦʪʦʢʫ ʥʘʙʦʨʫ ʩʪʨʫʢʪʫʨʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ, ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ, ʬʦʨʤʘʣʴʥʠʭ ʦʟʥʘʢ, ʽʥ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʟʨʦʩʪʘʻ ʽ ʡʦʛʦ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʫ ʚʽʜʧʨʘʚʥʠʢʘ ʡ ʦʜʝʨʞʫʚʘʯʘ 
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ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʘʪʥʝ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ.  

9. ɯʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽʩʪʴ ʧʦʪʦʢʽʚ 

ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʡ 

ʚʝʨʪʠʢʘʣʴʥʫ ʽʥʪʝʛʨʘʮʽʶ: ʧʝʨʰʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʜʨʫʛʘ 

ï ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [3].  

10. ʎʠʢʣʽʯʥʽʩʪʴ ʪʠʤʯʘʩʦʚʘ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʘ. ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʮʠʢʣʽʯʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ 

ʥʘʷʚʥʽʩʪʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʩʠʩʪʝʤʽ çʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ï ʩʫʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷè; 

ʪʠʤʯʘʩʦʚʘ ʮʠʢʣʽʯʥʽʩʪʴ ï ʜʠʩʢʨʝʪʥʽʩʪʶ ʥʘʜʭʦʜʞʝʥʥʷ  ʽʥʬʦʨʤʘʮʽʾ, ʘ ʦʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ [3].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʜʣʷ ʚʧʦʨʷʜʢʦʚʫʚʘʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ.  

ʆʪʞʝ, ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜʥʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʤʘʶʪʴ, ʷʢ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʡ ʽʥʰʠʤ ʚʠʜʘʤ ʧʦʪʦʢʽʚ (ʤʘʪʝʨʽʘʣʴʥʠʤ, ʬʽʥʘʥʩʦʚʠʤ ʪʦʱʦ), 

ʪʘʢ ʡ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʪʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʦʪʦʢʘʤ.  

ɸʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʪʠʧʦʚʽ 

ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʽʙʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʚʠʢʨʠʚʣʝʥʥʷ ʪʘ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʜʦʢʫʤʝʥʪʠ; ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ ʘʙʦ 

ʥʝʥʘʜʭʦʜʞʝʥʥʷ ʾʾ ʜʦ ʘʜʨʝʩʘʪʘ ʚʟʘʛʘʣʽ; ʥʝʦʙʭʽʜʥʽʩʪʴ  ʧʦʷʩʥʝʥʴ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʧʝʨʝʨʦʙʢʠ, ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: ʩʚʦʻʯʘʩʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ; ʨʝʣʝʚʘʥʪʥʽʩʪʴ; 

ʢʦʨʠʩʥʽʩʪʴ (ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ  ʧʦʚʠʥʝʥ  ʙʫʪʠ ʚʠʱʠʤ ʚʽʜ ʚʠʪʨʘʪ ʥʘ ʾʾ 

ʦʪʨʠʤʘʥʥʷ); ʧʦʚʥʦʪʘ; ʟʨʦʟʫʤʽʣʽʩʪʴ,ʪʦʙʪʦ  ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʤʘʻ ʧʦʪʨʝʙʫʚʘʪʠ 

çʨʦʟʰʠʬʨʦʚʢʠè; ʨʝʛʫʣʷʨʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ[4].  

ʉʬʝʨʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʷʢ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʘʢ ʡ 

ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʽʥʜʫʩʪʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  
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ʈʠʙʘʣʴʯʝʥʢʦ ʉ.ɸ. 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

  

ʁʄʆɺɯʈʅɯʉʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇɸʈɸʄɽʊʈɯɺ 

ʉʊʈɸʍʋɺɸʅʅʗ 
 

ʉʪʨʘʭʦʚʠʡ  ʨʠʥʦʢ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʝʢʦʥʦʤʽʢʘ ʚ ʮʽʣʦʤʫ, ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʟʥʘʯʥʽ ʪʝʤʧʠ ʧʨʠʨʦʩʪʫ ʧʦ ʚʩʽʭ ʘʙʩʦʣʶʪʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʁʦʛʦ ʱʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʩʢʣʘʜʘʚ 

30-40 % ʚ ʩʝʛʤʝʥʪʽ ʩʪʨʘʭʫʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʪʘ 60-70 % ï ʚ ʩʪʨʘʭʫʚʘʥʥʽ ʞʠʪʪʷ. ʑʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʥʘʜʘʚʘʣʦ ʝʢʩʧʝʨʪʘʤ ʪʘ ʫʯʘʩʥʠʢʘʤ ʨʠʥʢʫ ʩʪʨʘʭʫʚʘʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʝʘʙʠʷʢʦʛʦ ʨʦʩʪʫ ʪʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. ʊʘ ʚʩʝ ʞ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʟʚʝʨʪʘʣʠ 

ʫʚʘʛʫ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʘʭʦʚʠʭ ʢʦʤʧʘʥʽʡ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ ʪʘ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʫ ʩʪʨʘʭʫʚʘʥʥʽ, ʚʠʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʠʟʠʢʽʚ 

ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ.. 

ɿʚʠʯʘʡʥʦ ʞ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʩʫʯʘʩʥʦʾ ʢʦʤʧʘʥʽʾ, ʥʝ ʪʽʣʴʢʠ ʩʪʨʘʭʦʚʦʾ, ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʧʣʘʥʫʚʘʥʥʷ ʩʚʦʾ ʜʦʭʦʜʽʚ ʪʘ ʚʠʪʨʘʪ. ɺʽʜ ʮʴʦʛʦ ʟʘʣʝʞʘʪʴ ʚʩʝ 

ʥʘʩʪʫʧʥʝ ʦʧʝʨʘʪʠʚʥʝ ʽ ʪʘʢʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ ʪʘʢʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʽʟ ʜʦʭʦʜʘʤʠ ʪʘ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʚʠʪʨʘʪ. 

ʂʦʞʥʘ ʚʝʣʠʯʠʥʘ ʛʝʥʝʨʫʻʪʴʩʷ ʧʦ ʧʝʚʥʦʤʫ ʨʦʟʧʦʜʽʣʫ, ʽ ʩʘʤʝ ʚʠʙʽʨ ʘʜʝʢʚʘʪʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʙʫʜʴ-ʷʢʦʾ ʤʦʜʝʣʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ. 

ɹʽʣʴʰʽʩʪʴ ʽʥʦʟʝʤʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʚ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʟʫʧʠʥʷʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ 

ʥʘʩʪʫʧʥʽ ʨʦʟʧʦʜʽʣʠ: 

Á ʃʦʛ-ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

Á ʨʦʟʧʜʽʣ ʇʘʨʝʪʪʦ 

Á ʨʦʟʧʦʜʽʣ ʇʫʘʩʦʥʘ 

Á ɻʘʤʤʘ ʨʦʟʧʦʜʽʣ 

Á ʨʦʟʧʦʜʽʣ ʂʦʢʩʘ 

Á ʨʦʟʧʦʜʽʣ ɺʝʡʙʫʣʣʘ 

Á ʝʢʩʧʦʥʝʥʮʽʡʥʠʡ ʨʦʟʧʦʜʽʣ 

Á ʈʦʟʧʦʜʽʣ ɹʫʨʨʘ 

ʈʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. ɺʠʟʥʘʯʝʥʦ ʬʫʥʢʮʽʾ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʩʪʨʘʭʦʚʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʨʠʟʠʢʫ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʩʫʙ'ʻʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ ʧʝʨʝʣʽʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɺʠʦʢʨʝʤʣʝʥʦ 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʣʘʩʥʦʨʫʯ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʬʫʥʢʮʽʾ 

ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. 
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ʩʪʫʜʝʥʪʢʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

  

ɸʉʇɽʂʊʀ ʂɸʃʔʂʋʃʖɺɸʅʅʗ ʉʆɹɯɺɸʈʊʆʉʊɯ ʇʈʆɼʋʂʎɯɰ ɺ 

ɻɸʃʋɿɯ ɹʋɼɯɺʅʀʎʊɺɸ 
 

ʆʜʥʽʻʶ ʽʟ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʘʰʦʾ ʢʨʘʾʥʠ ʻ ʩʘʤʝ ʛʘʣʫʟʴ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʅʝʤʘʻ ʪʘʢʦʛʦ ʤʽʩʪʘ ʚ ʋʢʨʘʾʥʽ ʜʝ ʙ ʥʝ ʙʫʜʫʚʘʣʠ ʥʦʚʠʡ ʤʘʛʘʟʠʥ, 

ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʫ ʯʠ ʟʘʢʣʘʜ ʩʦʮʽʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʦʱʦ. ʆʪʞʝ, ʬʽʨʤʠ ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʙʫʜʽʚʥʠʮʪʚʦʤ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʠʥʢʫ, ʘ ʦʪʞʝ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʫ 

ʮʽʡ ʛʘʣʫʟʽ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ 

ʩʘʤʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʢʽʣʴʢʠ, 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ ʤʦʞʫʪʴ ʧʦʩʪʨʘʞʜʘʪʠ ʷʢ ʢʣʽʻʥʪʠ, ʪʘʢ ʽ ʩʘʤʘ 

ʬʽʨʤʘ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʩʪʽʡʥʽ ʟʤʽʥʠ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ ʥʦʚʦʚʚʝʜʝʥʥʷ ʫ ʦʙʣʽʢʫ ʜʦʩʠʪʴ 

ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ ʦʧʨʘʮʶʚʘʪʠ ʮʝʡ ʩʧʝʢʪʨ ʟʥʘʥʴ ʽ ʚʠʟʥʘʯʠʪʠ ʧʨʘʚʠʣʴʥʫ ʪʘ ʪʦʯʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʦʙʽʚʘʨʪʽʩʪʴ  ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ  ʨʦʙʽʪ  -  ʮʝ   ʚʠʪʨʘʪʠ 

ʙʫʜʽʚʝʣʴʥʦʾ  ʢʦʤʧʘʥʽʾ,  ʷʢʽ ʧʨʷʤʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ  ʨʦʙʽʪ   

ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʪʘ ʥʘ ʾʭ ʨʠʟʠʢ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ 

ʛʨʦʤʘʜʷʥ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʤʽʩʪʠʪʴ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

 ʚʽʜʤʽʥʥʽʩʪʶ ʙʫʜʽʚʣʽ ʚʽʜ ʽʥʰʠʭ ʪʦʚʘʨʽʚ ʻ ʪʝ, ʱʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ 

ʥʘ ʪʽʡ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʾʾ ʧʦʙʫʜʫʶʪʴ, ʘ ʦʪʞʝ ʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʢʣʶʯʘʶʪʴ ʚʘʨʪʽʩʪʴ ʟʝʤʣʽ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʷʢʦʩʪʽ, ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ; 

   ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦʪʨʽʙʥʠʡ ʧʝʚʥʠʡ ʘʨʩʝʥʘʣ ʟʘʩʦʙʽʚ, ʤʘʰʠʥ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʜʦʩʪʘʚʠʪʠ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʠʢʣʠʢʘʻ ʚʠʪʨʘʪʠ, ʨʦʟʤʽʨ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ ʤʽʩʮʷ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜ ʨʦʙʦʯʦʾ 

ʟʦʥʠ; 

   ʩʦʙʽʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʬʦʨʤʫʻʪʴʩʷ ʧʦʝʪʘʧʥʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʢʦʥʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʝʛʤʝʥʪʫ ʨʦʙʦʪʠ, ʘʜʞʝ ʽ ʦʧʣʘʪʘ ʟʘ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ, 

ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʢʦʚʦ; 

  ʮʽʡ ʩʬʝʨʽ ʧʨʠʪʘʤʘʥʥʠʡ ʨʽʟʥʠʡ ʪʝʨʤʽʥ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ 
ʪʨʠʚʘʪʠ ʚʽʜ ʜʚʦʭ ʪʠʞʥʽʚ ʜʦ ʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʪʦʙʪʦ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʥʝʤʘʻ ʩʪʘʣʦʾ ʩʭʝʤʠ, ʷʢ ʫ 

ʽʥʰʠʭ ʩʬʝʨʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʢʦʞʥʠʡ ʧʨʦʮʝʩ ʩʦʙʽʚʘʨʪʦʩʪʽ ʤʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʧʝʚʥʠʤ ʧʽʜʭʦʜʦʤ ʽ ʛʣʠʙʦʢʠʤʠ ʟʥʘʥʥʷʤʠ; 

   ʜʣʷ ʥʘʜʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʦʩʣʫʛ ʬʽʨʤʘ ʤʘʻ ʚʦʣʦʜʽʪʠ ʢʦʣʝʢʪʠʚʦʤ ʨʽʟʥʦʛʦ 
ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʩʘʤ ʧʨʦʮʝʩ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʜʦʩʠʪʴ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʠʤ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʤʘʪʝʨʽʘʣʠ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ, 

ʪʦ ʮʝ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʩʫʤʠ; 

   ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʟʘ ʢʦʞʥʠʤ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ.  

ʉʦʙʽʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʬʦʨʤʫʻʪʴʩʷ, ʷʢ ʽ ʙʫʜʴ ʷʢʠʭ ʪʦʚʘʨʽʚ, 

ʨʦʙʽʪ ʯʠ ʧʦʩʣʫʛ, ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʩʪʘʪʝʡ ʚʠʪʨʘʪ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʯʽʪʢʦ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ  ʢʨʘʾʥʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʜʚʘ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʩʣʽʜ 
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ʧʝʨʰ ʟʘ ʚʩʝ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʪʨʘʪ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ: 

 ʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪʫ) ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ  ʦʙʣʽʢʫ 16 çɺʠʪʨʘʪʠè,  ʷʢʝ ʟʘʟʥʘʯʘʻ, 

ʱʦ ʩʦʙʽʚʘʨʪʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʚʢʣʶʯʝʥʥʷʤ ʧʨʷʤʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʧʨʷʤʠʭ 

ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʽʥʰʠʭ ʧʨʷʤʠʭ ʚʠʪʨʘʪʠ ʪʘ ʟʤʽʥʥʠʭ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʠʭ ʪʘ 

ʧʦʩʪʽʡʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ [3]; 

 ʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪʫ) ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ  ʦʙʣʽʢʫ 18 çɹʫʜʽʚʝʣʴʥʽ ʢʦʥʪʨʘʢʪʠè, 
ʷʢʠʤ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʩʦʙʽʚʘʨʪʽʩʪʶ ʨʦʙʽʪ ʻ ʚʠʪʨʘʪʠ  ʟʘʟʥʘʯʝʥʽ ʫ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʢʦʥʪʨʘʢʪʽ.  ɼʦ ʩʢʣʘʜʫ ʮʠʭ ʚʠʪʨʘʪ ʚʢʣʶʯʘʶʪʴʩʷ: ʚʠʪʨʘʪʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʠʢʦʥʘʥʥʷʤ ʜʘʥʦʛʦ ʢʦʥʪʨʘʢʪʫ (ʧʨʷʤʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʧʨʷʤʽ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ 

ʧʨʘʮʽ,  ʽʥʰʽ ʧʨʷʤʽ ʚʠʪʨʘʪʠ (ʚʢʣʶʯʘʶʯʠ ʚʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʠʭ  ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ ʨʦʙʽʪ), 

ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ (ʟʘʪʨʘʪʠ  ʥʘ  ʫʧʨʘʚʣʽʥʥʷ,  ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  

ʙʫʜʽʚʝʣʴʥʦʛʦ   ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʨʦʟʧʦʜʽʣʦʤ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʘʟʠ   ʨʦʟʧʦʜʽʣʫ   ʧʨʠ   ʥʦʨʤʘʣʴʥʽʡ   ʧʦʪʫʞʥʦʩʪʽ  (ʧʝʨʝʜʙʘʯʝʥʽ ʇ(ʉ)ɹʆ16 çɺʠʪʨʘʪʠè), 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ (ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʜʰʢʦʜʫʚʘʥʥʷ   ʮʠʭ   ʚʠʪʨʘʪ ʧʦʢʣʘʜʝʥʦ ʥʘ 

ʟʘʤʦʚʥʠʢʘ ʘʙʦ ʮʽ  ʚʠʪʨʘʪʠ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ  ʧʦʚ'ʷʟʘʥʽ  ʟ  ʚʠʢʦʥʘʥʥʷʤ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʢʦʥʪʨʘʢʪʫ). ɼʦ  ʚʠʪʨʘʪ ʟʘ ʙʫʜʽʚʝʣʴʥʠʤ ʢʦʥʪʨʘʢʪʦʤ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴʩʷ ʚʠʪʨʘʪʠ ʟʘ  

ʧʝʨʽʦʜ  ʚʽʜ  ʜʘʪʠ  ʫʢʣʘʜʝʥʥʷ  ʙʫʜʽʚʝʣʴʥʦʛʦ  ʢʦʥʪʨʘʢʪʫ  ʜʦ ʜʘʪʠ ʟʘʚʝʨʰʝʥʥʷ  ʮʴʦʛʦ  

ʢʦʥʪʨʘʢʪʫ ʪʘ ʚʠʪʨʘʪʠ,  ʷʢʠʭ  ʟʘʟʥʘʚ ʧʽʜʨʷʜʥʠʢ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʙʫʜʽʚʝʣʴʥʦʛʦ  ʢʦʥʪʨʘʢʪʫ,  

ʷʢʱʦ ʽʩʥʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʧʽʜʧʠʩʘʥʥʷ ʽ  ʜʦʩʪʦʚʽʨʥʦʾ  ʦʮʽʥʢʠ  ʮʠʭ  ʚʠʪʨʘʪ [2].   

 ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʧʦʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʷʢʝ ʽʟ ʧʦʣʦʞʝʥʴ ʻ ʙʽʣʴʰ 

ʚʘʛʦʤʠʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʘʣʴʢʫʣʷʮʽʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʧʦʨʫʜʠ?  ʅʘ ʧʝʨʰʠʡ 

ʧʦʛʣʷʜ ʧʝʨʝʚʘʛʫ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ ʇ(ʉ)ɹʆ 18, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʨʦʟʨʦʙʣʝʥʝ ʽ ʟʘʪʚʝʨʜʞʝʥʝ 

ʩʘʤʝ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʚ ʥʴʦʤʫ ʚʠʩʚʽʪʣʝʥʽ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʫ ʮʽʡ ʩʬʝʨʽ. ʅʘʪʦʤʽʩʪʴ, ʇ(ʉ)ɹʆ 16 ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʝ ʨʘʥʽʰʝ ʽ ʻ ʙʘʟʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʇ(ʉ)ɹʆ 18, ʪʘʢ ʟʚʘʥʠʤ ʡʦʛʦ ʧʝʨʰʦʜʞʝʨʝʣʦʤ. ɸʣʝ ʫ ʇʦʣʦʞʝʥʥʽ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ 

16 çɺʠʪʨʘʪʠè ʫ ʧʫʥʢʪʽ ʪʨʝʪʴʦʤʫ ʟʘʟʥʘʯʘʻʪʴʩʷ: çʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪ) 16 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʦʙʣʽʢʫ  ʚʠʪʨʘʪ ʟʘ ʙʫʜʽʚʝʣʴʥʠʤʠ ʢʦʥʪʨʘʢʪʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʚʠʟʥʘʥʥʷ ʽ  ʩʢʣʘʜʫ,  ʫʩʪʘʥʦʚʣʝʥʠʭ  ʇʦʣʦʞʝʥʥʷʤ  (ʩʪʘʥʜʘʨʪʦʤ) 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ   18   çɹʫʜʽʚʝʣʴʥʽ   ʢʦʥʪʨʘʢʪʠèè [3]. ɯʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʘʥʜʘʨʪ 16 ʻ ʛʦʣʦʚʥʠʤ ʽ ʚʠʟʥʘʯʘʶʯʠʤ, ʘ ʩʪʘʥʜʘʨʪ 18 ʻ ʣʠʰ ʡʦʛʦ 

ʜʦʜʘʪʢʦʚʦʶ ʪʘ ʨʦʟôʷʩʥʶʚʘʣʴʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ. ɸʣʝ ʫ 2012 ʨʦʮʽ 20 ʩʽʯʥʷ ʙʫʣʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʣʠʩʪ ʚʽʜ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ  çʑʦʜʦ ʧʨʽʦʨʠʪʝʪʫ ʇ(ʉ)ɹʆ 18 

ʥʘʜ ʇ(ʉ)ɹʆ 16è. ɼʘʥʠʡ ʚʠʪʷʛ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʨʽʚʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʟʥʘʥʥʷ ʇ(ʉ)ɹʆ 18 

ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʚʽʜʜʽʣʫ.  

ʊʦʜʽ ʚʠʥʠʢʘʻ ʽʥʰʝ ʧʠʪʘʥʥʷ: ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʝ ʧʦʣʦʞʝʥʥʷ 16 çɺʠʪʨʘʪʠè ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʽ ʜʣʷ ʜʘʥʦʾ ʛʘʣʫʟʽ? ɸʜʞʝ ʫ 18 ʩʪʘʥʜʘʨʪʽ ʚʩʝ ʯʽʪʢʦ ʚʠʢʣʘʜʝʥʝ ʽ ʥʘʚʽʪʴ ʦʧʠʩʘʥʽ 

ʚʠʧʘʜʢʠ, ʷʢʽ ʥʝ ʻ ʧʝʨʝʜʙʘʯʝʥʽ 16 ʩʪʘʥʜʘʨʪʦʤ. ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʙʫʭʛʘʣʪʝʨʽʚ ʽʟ ʟʥʘʯʥʠʤ ʩʪʘʞʝʤ ʨʦʙʦʪʠ ʫ ʩʬʝʨʽ ʙʫʜʽʚʝʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʥʝ ʚʧʝʨʰʝ 

ʩʢʣʘʜʘʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʙôʻʢʪʽʚ ʦʙʣʽʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʪʦ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʚʘʞʘʪʠ ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʽ ʻʜʠʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʩʪʘʥʜʘʨʪ 18 çɹʫʜʽʚʝʣʴʥʽ ʢʦʥʪʨʘʢʪʠè. ɺ ʽʥʰʠʭ ʞʝ ʚʠʧʘʜʢʘʭ 18 ʩʪʘʥʜʘʨʪ ʪʝʞ ʻ 

ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʜʣʷ ʜʘʥʦʾ ʩʠʪʫʘʮʽʾ, ʘʣʝ ʥʝ ʻʜʠʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʣʦʞʝʥʥʷ 16 çɺʠʪʨʘʪʠè 

ʜʝʪʘʣʽʟʫʻ ʙʽʣʴʰʽʩʪʴ ʩʪʘʪʝʡ ʚʠʪʨʘʪ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʫ 18 ʧʦʣʦʞʝʥʥʽ, ʘʣʝ ʥʝ ʦʧʠʩʘʥʽ ʪʘʢ 

ʚʠʯʝʨʧʥʦ ʪʘ ʜʝʪʘʣʴʥʦ. ʊʘʢʦʞ ʥʝ ʧʦʪʨʽʙʥʦ ʟʘʙʫʚʘʪʠ, ʱʦ ʚʩʝ ʪʘʢʠ 16 ʩʪʘʥʜʘʨʪ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʤ ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʤ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʘ ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʚʽʜʜʘʪʠ ʡʦʤʫ ʥʘʣʝʞʥʝ, 

ʦʩʢʽʣʴʢʠ ʜʦ ʨʦʟʨʦʙʢʠ 18 ʇ(ʉ)ɹʆ ʚʽʥ ʙʫʚ ʟʦʣʦʪʠʤ ʧʨʘʚʠʣʦʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘ 

ʢʘʣʴʢʫʣʶʚʘʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʽʚ ʦʙʣʽʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 

ʆʪʞʝ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʩʧʦʨʫʜʠ ʯʠ ʙʫʜʽʚʣʽ ʤʘʻ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʦʧʠʨʘʪʠʩʴ ʥʘ ʇ(ʉ)ɹʆ 16 ʪʘ ʇ(ʉ)ɹʆ18, ʘ ʚʞʝ ʧʦʪʽʤ ʚʨʘʭʦʚʫʚʘʪʠ ʣʠʩʪʠ ʪʘ ʽʥʰʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʍʦʯʘ ʻ ʱʝ ʙʘʛʘʪʦ ʥʝ ʨʦʟʢʨʠʪʠʭ ʧʠʪʘʥʴ ʱʦʜʦ 

ʚʢʣʶʯʝʥʥʷ ʧʝʚʥʠʭ ʩʪʘʪʝʡ ʚʠʪʨʘʪ ʽ ʾʭ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ 
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ʧʨʘʮʽʚʥʠʢʘʤ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʚʽʜʜʽʣʫ, ʷʢʽ ʩʘʤʝ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʢʘʣʴʢʫʣʷʮʽʾ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ.  
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21/1224[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : [ʈʝʞʠʤ ʜʦʩʪʫʧʫ] - 

http://zakon.nau.ua/doc/?uid=1023.2951.0 

2. ʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪ) ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ  ʦʙʣʽʢʫ 18 çɹʫʜʽʚʝʣʴʥʽ ʢʦʥʪʨʘʢʪʠè,  

ʟʘʪʚʝʨʜʞʝʥʝ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 28.04.2001  ˉ205 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : [ʈʝʞʠʤ ʜʦʩʪʫʧʫ] -     http://zakon4.rada.gov.ua/laws/show/z0433-

01 

3. ʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪ) ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ 16 çɺʠʪʨʘʪʠè, ʟʘʪʚʝʨʜʞʝʥʠʤ ʥʘʢʘʟʦʤ 
ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 31.12.99 ˉ318 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : [ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ] -     http://zakon4.rada.gov.ua/laws/show/z0027-00 

4. çʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪè, 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʟ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ ʋʢʨʘʾʥʠ ʚʽʜ 

16.02.2004 ˉ 30[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : [ʈʝʞʠʤ ʜʦʩʪʫʧʫ] - http://document.ua/metodichni-

rekomendaciyi-z-formuvannja-sobivartosti-budiveln-nor8695.html 

5. ɸʪʘʤʘʩ ʇ. ʁ. ɹʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ ʫ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ. 2-ʛʝ ʚʠʜ. ʅʘʚʯ. ʧʦʩʽʙ. / ʇ. ʁ. 

ɸʪʘʤʘʩ ï ʂ.: ʎʝʥʪʨ ʫʯʙʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 2010. ï 392 ʩ. 
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ʅʘʧʨʷʤ 5. ʄʝʜʠʯʥʽ ʥʘʫʢʠ 
                                                                                                    

ʅʠʞʝʥʢʦʚʩʢʘʷ ʀ.ɺ.  

                               ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ  

                                             ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʤ.ʥ.   

                         ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

                    ʠʤʝʥʠ ɸ.ɸ. ɹʦʛʦʤʦʣʴʮʘ, www.nmu.edu.ua 

         

ʀɿʄɽʅɽʅʀʗ ɺ ʉʊʈʋʂʊʋʈʅʆ-ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ 

ʆʈɻɸʅʀɿɸʎʀʀ ʌʆʉʌʆʃʀʇʀɼʅʓʍ ɹʀʉʃʆɽɺ ʇʆɼ 

ɺʆɿɼɽʁʉʊɺʀɽʄ ʂɸʈɼʀʆʊʈʆʇʅʓʍ ʉʆɽɼʀʅɽʅʀʁ 

 
        ʂʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʦʣʠʧʠʜʥʳʭ ʙʠʩʣʦʝʚ in vitro ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʷ (ʌɸʉ) ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ (1, 2), ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ ï ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʤʠʢʨʦʚʷʟʢʦʩʪʴ ʠ ʟʘʨʷʜ ʧʦʚʝʨʭʥʦʩʪʥr ʭ ʤʝʤʙʨʘʥ ʜ.ʨ.), ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʝʨʪʫʨʙʘʮʠʡ ʚ ʙʝʣʢʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʝʤʙʨʘʥ, ʠʟʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʙʝʣʢʦʚʦ-

ʣʠʧʠʜʥʦʛʦ ʢʦʥʪʘʢʪʘ (3). ʂʘʨʜʠʦʪʦʥʠʢʠ ʦʢʘʟʳʚʘʝʪ ʚʦʟʤʫʱʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʣʠʧʠʜʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ (4), ʩʝʨʜʝʯʥʳʝ ʛʣʠʢʦʟʠʜʳ ʠʟʤʝʥʷʶʪ ʤʠʢʨʦʚʷʟʢʦʩʪʴ 

ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ  ʤʠʦʢʘʨʜʘ ʢʨʦʣʠʢʦʚ (5). ʉʧʦʩʦʙʥʦʩʪʴ ʢʘʨʜʠʦ ï ʠ 

ʚʘʟʦʪʨʦʧʥʳʭ   

        ʌɸʉ  ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʬʦʩʬʦʣʠʧʠʜʥʳʤ (ʌʃ) 

ʙʠʦʩʣʦʝʤ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ ʨʘʙʦʪʝ (6). ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʠʟʫʯʠʪʴ 

ʩʪʨʫʢʪʫʨʥʦʶ ʤʦʜʠʬʠʢʘʮʠʶ ʌʃ-ʙʠʩʣʦʝʚ ʠʟ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ  (ʌʍ)  ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʢʘʨʜʠʦʣʠʧʠʥʘ  (ʂʃ)  ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ  ʩ ʥʠʤʠ  

ʩʦʝʜʠʥʝʥʠʡ  ʩ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʦʪʨʦʧʥʦʡ  ʘʢʪʠʚʥʦʩʪʴʶ (ʘʛʦʥʠʩʪʳ ʠ ʘʥʪʘʛʦʥʠʩʪʳ 

ʉʘ
2+
). ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ ʬʝʥʠʣʘʣʢʠʣʘʤʠʥʦʚ - (1) ʜʦʙʫʪʘʤʠʥ, 

(2) ʚʝʨʘʧʘʤʠʣ; ʧʨʦʠʟʚʦʜʥʳʝ ʜʠʛʠʜʨʦʧʠʨʠʜʠʥʦʚ ï (3) ɺɸʋ-ʂ-8644, (4) ʥʠʬʝʜʠʧʠʥ; 

ʧʨʦʠʟʚʦʜʥʳʝ ʢʨʘʫʥ-ʵʬʠʨʦʚ  - (5) ʢʘʨʙʠʮʠʣ ʠ (6) ʜʠʦʣ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʙʠʦʤʝʤʙʨʘʥ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʧʦʩʦʤʳ  ʠʟ ʣʝʮʠʪʠʥʘ ʠ ʢʘʨʜʠʦʣʠʧʠʥʘ (ʣʝʮʠʪʠʥ-ʩʪʘʥʜʘʨʪ (10% ʨʘʩʪʚʦʨ 

ʚ ʩʧʠʨʪʝ), ʢʘʨʜʠʦʣʠʧʠʥ-ʩʪʘʥʜʘʨʪ (0,5 % ʨʘʩʪʚʦʨ ʚ ʩʧʠʨʪʝ). ʃʠʧʦʩʦʤʳ ʧʦʣʫʯʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (7). ʋʣʴʪʨʘʟʚʫʢʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʠʩʧʝʨʛʘʪʦʨʝ ʋɿɼʅ-2ʊ 

(22 ʢɻʮ, 10 ʤʠʥ). ʂʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʌɸʉ ʩ ʣʠʧʦʩʦʤʘʤʠ  ʠʟ ʂʃ ʠʟʫʯʘʣʠ ʤʝʪʦʜʘʤʠ 

ʤʠʢʨʦʢʘʣʦʨʠʤʝʪʨʠʠ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ.  

        ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʨʝʘʢʮʠʠ ʟʘʧʠʩʳʚʘʣʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ 26
0
 ʉ ʚ ʨʝʞʠʤʝ ʩʤʝʰʝʥʠʷ ʥʘ 

ʤʠʢʨʦʢʘʣʦʨʠʤʝʪʨʝ ʃʂɹ 2107 (ʐʚʝʮʠʷ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʌɸʉ ʩʦʩʪʘʚʣʷʣʘ 33 ʤʢʄ, 

ʬʦʩʬʦʣʠʧʠʜʘ ï 0,66 ʤʛ/ʤʣ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 210-300 

ʥʤ ʦʧʨʝʜʝʣʷʣʠ  ʢʘʢ ʠʟʤʝʥʝʥʠʷ  ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ æɼɚ: 

                                                       æɼɚ = ɼɚ 
ʄ+ʌɸʉ 

ï ɼɚ 
ʄ 
ï ɼɚ 

ʌɸʉ 

ʛʜʝ ɼɚ 
ʄ+ʌɸʉ

 , ɼɚ 
ʄ 
ʠ  ɼɚ 

ʌɸʉ 
 - ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʤʝʩʠ ʣʠʧʦʩʦʤ ʠ ʌɸʉ, ʪʦʣʴʢʦ 

ʣʠʧʦʩʦʤ ʠ ʪʦʣʴʢʦ ʌɸʉ. ʉʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʟʘʧʠʩʳʚʘʣʠ ʧʨʠ 20
0 
ʉ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Shimadzu MʈS 5000 (ʗʧʦʥʠʷ) ʚ ʢʚʘʨʮʝʚʳʭ ʢʶʚʝʪʘʭ 1 ʩʤ. 

ʉʦʝʜʠʥʝʥʠʷ 3-6 ʚʚʦʜʠʣʠ ʚ ʩʫʩʧʝʥʟʠʶ ʣʠʧʦʩʦʤ ʚ ʚʠʜʝ ʠʭ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʠʨʪʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 1%. ʀʟʤʝʥʝʥʠʷ ʤʠʢʨʦʚʷʟʢʦʩʪʠ  ʌʃ-ʙʠʩʣʦʝʚ  ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʌɸʉ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱɹʁ  ʛʣʫʙʠʥʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʟʦʥʜʘ ʧʠʨʝʥʘ ʢʘʢ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʩʣʝ ʝʛʦ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ 392 ʠ 465 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ  

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʤʦʥʦʤʝʨʥʦʡ  ʠ ʵʥʘʥʪʠʦʤʝʨʥʦʡ ʬʦʨʤ ʧʠʨʝʥʘ ɯʤ/ɯʵ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 

ʣʘʪʝʨʘʣʴʥʫʶ ʜʠʬʬʫʟʠʶ ʧʠʨʝʥʘ ʚ ʙʠʩʣʦʝ. ɺʣʠʷʥʠʝ ʌɸʉ ʥʘ ʧʦʣʷʨʥʦʩʪʴ ʦʢʨʫʞʝʥʠʷ 

ʤʦʣʝʢʫʣʳ ʧʠʨʝʥʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʙʠʩʣʦʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

(ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ) ʧʦʣʦʩ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʤʦʥʦʤʝʨʘ  ɯ371/ɯ392. ʀʟʤʝʥʝʥʠʷ ʟʘʨʷʜʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʩʣʦʝʚ ʠʟ ʌʍ ʠ ʂʃ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʌɸʉ 1-6 ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ 

http://www.nmu.edu.ua/
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ʠʦʥʥʦʛʦ ʫʜʘʨʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʌʃ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,1 ʤʛ/ʤʣ. ʀʩʧʦʣʴʟʦʚʘʣʠ 1,8 ï 

ʘʥʠʣʠʥʦʥʘʬʪʘʣʠʥʩʫʣʴʬʦʥʘʪ (NH4
+
) ʬʠʨʤʳ Serva (ɻʝʨʤʘʥʠʷ). ʇʠʨʝʥ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʣʠ ʠʟ ʙʝʥʟʦʣʘ.  

        ʉʧʝʢʪʨʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʝ  Hitachi MʈF-4 

(ʗʧʦʥʠʷ) ʚ ʢʚʘʨʮʝʚʳʭ ʢʶʚʝʪʘʭ 1 ʩʤ ʧʨʠ 20
0
ʉ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ ʌɸʉ ʩ ʣʠʧʦʩʦʤʘʤʠ ʠʟ ʂʃ ʧʦʢʘʟʘʣʦ ʠʟʤʝʥʝʥʠʝ ʚ ʠʭ ʩʧʝʢʪʨʘʭ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʋʌ ï ʦʙʣʘʩʪʠ 210-300 ʥʤ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʡ 1, 3, 5, ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʠʥʦʪʨʦʧʥʦʡ  ʘʢʪʠʚʥʦʩʪʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʝʨʭʨʦʤʥʳʡ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʙʠʩʣʦʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪʦʚ ʉʘ
2+

 ʌɸʉ 2 ʠ 6(ʢʨʦʤʝ ʥʠʬʝʜʝʧʠʥʘ) ï ʩʥʠʞʝʥʠʷ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʛʠʧʦʭʨʦʤʥʠʡ ʵʬʬʝʢʪ). ʈʘʟʣʠʯʠʷ ʚ ʟʥʘʢʝ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʌɸʉ-ʘʛʦʥʠʩʪʦʚ ʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʉʘ
2+

 ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʘ ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʙʠʩʣʦʝ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʌʃ.  

        ɼʣʷ ʌɸʉ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʥʦʪʨʦʧʥʦʡ  ʘʢʪʠʚʥʦʩʪʴʶ ʪʦʞʝ 

ʥʘʙʣʶʜʘʶʪ ʨʘʟʣʠʯʠʷ ʚ ʢʠʥʝʪʠʢʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ  ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʙʠʩʣʦʝʤ ʚ 

ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʙʫʬʝʨʝ. ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌɸʉ 1-6 ʩ ʙʠʩʣʦʝʤ ʠʟ ʂʃ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ɺʘʥ-

ʜʝʨ-ʚʘʘʣʴʩʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʙʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʅ-ʩʚʷʟʴʶ. 

        ʆʜʥʘʢʦ, ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʨʝʘʢʮʠʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʉʘ
2+

 ʌɸʉ 2, 4, 6 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 1-2 ʤʠʥ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʌɸʉ 1, 3, 5, ʘ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥʦ 

ʚʦ ʚʨʝʤʝʥʠ (30 ʤʠʥ. ʠ ʙʦʣʴʰʝ). ɹʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʘʥʪʘʛʦʥʠʩʪʦʚ 2, 4, 6 ʚ 

ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʦʪʝʢʘʥʠʝʤ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌɸʉ ʩ 

ʧʝʨʝʢʠʩʥʳʤʠ ʬʦʨʤʘʤʠ ʣʠʧʠʜʘ ʧʨʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʳʭ  

ʦʩʪʘʪʢʦʚ ʌɸʉ. ʌʣʫʦʨʝʩʮʝʥʪʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʬʦʩʬʦʣʠʧʠʜʥʳʭ ʙʠʩʣʦʝʚ ʠʟ 

ʬʦʩʬʘʪʠʣʭʦʣʠʥʘ ʠ ʢʘʨʜʠʦʣʠʧʠʥʘ, ʠʥʢʫʙʠʨʦʚʘʥʥʳʭ ʚ ʩʨʝʜʝ ʌɸʉ 1-6, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʣʝʥʥʳʭ ʌɸʉ ʠʟʤʝʥʷʝʪʩʷ ʧʘʨʘʤʝʪʨ  ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʠʨʝʥʘ ɯʤ/ɯʵ, 

ʭʘʨʘʢʪʝʨʝʟʫʶʱʠʡ ʤʠʢʨʦʚʷʟʢʦʩʪʠ ʌʃ-ʙʠʩʣʦʝʚ.  

        ɼʣʷ ʙʠʩʣʦʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʌʍ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʳʭ ʂʃ ʌɸʉ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʠʚʠʠ  ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʚʳʰʝʥʠʝ ʤʠʢʨʦʚʷʟʢʦʩʪʠ. ʇʨʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤ 

ʟʦʥʜʠʨʦʚʘʥʠʠ ʙʠʩʣʦʝʚ ʧʠʨʝʥʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ  ʥʠʬʝʜʠʧʠʥʘ  ʥʘʙʣʶʜʘʣʦʩʴ ʪʫʰʝʥʠʷ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʠʨʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʣʦʱʝʥʠʷ ʚʦʟʙʫʞʜʘʶʱʝʛʦ  ʩʚʝʪʘ (ɚʚʦʟʙ ʧʠʨʝʥʘ 

334 ʥʤ), ʢʦʪʦʨʦʝ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʧʦʣʦʩʦʡ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ ʚ ʩʧʝʢʪʨʝ ʥʠʬʝʜʠʧʠʥʘ (ɚ å 

340 ʥʤ), ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʢʦʥʢʨʝʪʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨ ɯʤ/ɯʵ. ʆʜʥʘʢʦ ʜʣʷ ʙʠʩʣʦʷ ʠʟ 

ʌʍ ʨʘʥʝʝ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʪʠʣʝʥʦʚʦʛʦ ʢʨʘʩʠʪʝʣʷ 4501ʫ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʝʥʠʝ ʤʠʢʨʦʚʷʟʢʦʩʪʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʠʬʝʜʠʧʠʥʘ. ɺʦʟʤʫʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʤʦʣʝʢʫʣʘ ʧʠʨʝʥʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʌʃ-ʙʠʩʣʦʡ, ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʤʦʥʦʤʝʨʘ: ʠʟʤʝʥʝʥʠʝ ʧʦʣʷʨʥʦʩʪʠ ʦʢʨʫʞʝʥʠʷ ʧʠʨʝʥʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʦʣʦʩ ɯ371 ʠ ɯ392.  

        ɼʣʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʩʬʦʣʠʧʠʜʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʌɸʉ 1-4 ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 

ʧʦʣʷʨʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ ï ʘʥʘʣʦʛʠ ʢʨʘʫʥ-ʵʬʠʨʦʚ ʥʝ ʠʟʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨ 

ɯ371/ɯ392, ʠ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʣʷʨʥʦʩʪʠ ʜʣʷ ʌɸʉ 2 ʠ 3 ʠ ʧʦʚʳʰʝʥʠʝ ʜʣʷ 6. ɼʣʷ ʙʠʩʣʦʷ ʠʟ ʢʘʨʜʠʦʣʠʧʠʥʘ, ʥʘʧʨʦʪʠʚ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʌɸʉ (ʘʥʪʘʛʦʥʠʩʪʘʤʠ 2, 4, 6), ʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩ ʌɸʉ 

1, 5, ʩʥʠʞʘʝʪ ʧʘʨʘʤʝʪʨ  ɯ371/ɯ392  ,  ʠ ʪʦʣʴʢʦ ʌɸʉ 3 ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 7,5Ā10
-5 
ʄ 

ʫʩʠʣʠʚʘʝʪ ʧʦʣʷʨʥʦʩʪʴ ʦʢʨʫʞʝʥʠʷ ʧʠʨʝʥʘ. ʊʦ ʝʩʪʴ, ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʙʠʩʣʦʝʚ 

ʠʟ ʌʍ ʠ ʂʃ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʠʥʦʪʨʦʧʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʟʤʝʥʝʥʠʶ ʩʪʝʧʝʥʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʛʠʜʨʦʬʦʙʥʳʭ ʫʯʘʩʪʢʘʭ ʙʠʩʣʦʝʚ ʛʜʝ ʣʦʢʘʣʠʟʠʨʦʚʘʥ 

ʧʠʨʝʥ.  

        ʅʘʡʜʝʥʦ, ʯʪʦ ʟʘʨʷʜ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʩʣʦʷ ʠʟ ʌʍ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʜʣʷ ʙʠʩʣʦʷ ʠʟ ʂʃ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ æů ʜʣʷ ʙʠʩʣʦʷ ʠʟ 

ʌʍ, ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʥʦʪʨʦʧʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʳʟʳʚʘʶʪ ʚʦʟʨʘʩʪʘʥʠʝ 

ʟʘʨʷʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʘʥʪʘʛʦʥʠʩʪʦʚ ʉʘ
2+
, ʢʨʦʤʝ ʜʠʦʣʘ 
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(ʥʠʬʝʜʠʧʠʥ, ʚʝʨʘʧʘʤʠʣ), ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʟʘʨʷʜʘ ů. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʧʦʣʷʨʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʠʨʝʥʦʤ  ʜʣʷ ʙʠʩʣʦʝʚ ʠʟ ʌʍ ʧʦʜ ʚʣʠʷʥʠʝʤ ʌɸʉ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʙʠʩʣʦʝ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʉʌɸʉ 5Ā 10
-

5
 ʄ) ʫʩʠʣʠʚʘʝʪʩʷ ʧʦʣʷʨʥʦʩʪʴ

   
ʦʢʨʫʞʝʥʠʷ ʧʠʨʝʥʘ (ʧʘʨʘʤʝʪʨ ɯ372 /ɯ393) ʠ ʚʦʟʨʘʩʪʘʝʪ ʟʘʨʷʜ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʣʷ (ʧʦ ʜʘʥʥʳʤ ʤʝʪʦʜʘ ʠʦʥʥʦʛʦ ʫʜʘʨʘ, ʉʌɸʉ  2,42Ā10
-5
 ʄ). ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌɸʉ (ʉ>5Ā10
-5
 ʄ) ʧʦʣʷʨʥʦʩʪʴ ʩʨʝʜʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʜʠʦʣʘ) ʚ ʟʦʥʘʭ ʧʦʛʨʫʞʝʥʠʷ ʧʠʨʝʥʘ ʩʥʠʞʘʝʪʩʷ.  

        ʉʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʟʘʨʷʜʘ  ů ʌʍ ʙʠʩʣʦʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʠʬʝʜʠʧʠʥʘ ʠʣʠ 

ʚʝʨʘʧʘʤʠʣʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʠʩʣʦʷ ʚʩʣʝʜʩʪʚʠʝ ʛʨʦʤʦʟʜʢʦʩʪʠ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʤʦʣʝʢʫʣʘʭ ʌɸʉ, ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ 

ʚʥʝʜʨʷʪʩʷ ʚ ʛʠʜʨʦʬʦʙʥʳʝ ʟʦʥʳ, ʛʜʝ ʣʦʢʘʣʠʟʫʝʪʩʷ ʧʠʨʝʥ. ɺ ʩʣʫʯʘʝ ʙʠʩʣʦʷ ʠʟ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʢʘʨʜʠʦʣʠʧʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʨʷʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʌɸʉ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ æů ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʷʨʥʦʩʪʠ ʩʨʝʜʳ ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʠʨʝʥʦʤ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʟʘʨʷʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʠ ʧʦʣʷʨʥʦʩʪʠ ʦʢʨʫʞʝʥʠʷ ʧʠʨʝʥʘ ʚ ʛʠʜʨʦʬʦʙʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʦʥ ʣʦʢʘʣʠʟʠʨʦʚʘʥ, ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʘʨʜʠʦʪʨʦʧʥʳʭ ʌɸʉ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʥʦʪʨʦʧʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩ 

ʬʦʩʬʦʣʠʧʠʜʥʳʤʠ ʙʠʩʣʦʷʤʠ ʠʟ ʌʍ ʠ ʂʃ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʠʭ ʤʝʤʙʨʘʥʦʪʨʦʧʥʦʩʪʠ. 

ʆʜʥʘʢʦ, ʠʭ ʜʝʡʩʪʚʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʠʥʦʪʨʦʧʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʄʠʢʨʦʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʠʥʝʪʠʢʘ ʠʭ 

ʨʝʘʢʮʠʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤ ʌʃ ʙʠʩʣʦʝʤ ʠʟ ʂʃ ʨʘʟʣʠʯʥʘ: ʥʘʙʣʶʜʘʝʤʳʡ 

ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʨʝʘʢʮʠʡ ʥʘʩʪʫʧʘʣ ʙʳʩʪʨʝʝ ʜʣʷ ʘʥʪʘʛʦʥʠʩʪʦʚ ʉʘ 
2+
, ʯʝʤ ʫ 

ʘʛʦʥʠʩʪʦʚ (ʧʨʠʤʝʨʥʦ ʥʘ 2-3 ʤʠʥ).  

         ʅʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʌɸʉ ʩ ʙʠʩʣʦʷʤʠ ʠʟ ʬʦʩʬʦʣʠʧʠʜʦʚ ʌʍ 

ʠ ʂʃ. ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ 

ʌɸʉ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʚ ʙʠʩʣʦʝ ʠʟ ʌʍ ʠ ʂʃ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʣʠʯʠʝ ʚ ʤʝʩʪʘʭ ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʩʣʦʝʚ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʦʟʤʫʱʝʥʠʷʭ ʚ ʛʣʫʙʠʥʥʳʭ ʛʠʜʨʦʬʦʙʥʳʭ ʫʯʘʩʪʢʘʭ 

ʤʝʤʙʨʘʥ. ʋʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʠʟʤʝʥʝʥʠʠ ʟʘʨʷʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʣʷʨʥʦʩʪʠ 

ʚ ʛʠʜʨʦʬʦʙʥʦʡ ʦʙʣʘʩʪʠ ʙʠʩʣʦʷʭ ʠʟ ʌʍ ʠ ʂʃ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʌɸʉ.    

ɺʣʠʷʥʠʝ ʌɸʉ ʥʘ ʛʣʫʙʠʥʳʝ ʫʯʘʩʪʢʠ ʌʍ ʙʠʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʭʠʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʚʦʡʩʪʚʘʤʠ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʠʭ ʤʦʣʝʢʫʣʘʭ. 
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ʅʘʧʨʷʤ 6. ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ 
 

ɹʘʣʪʘʝʚʘ ɺ.ʊ.  

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʠ ʪʘʪʘʨʩʢʦʛʦ ʷʟʳʢʦʚ  

ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʥʦʩʪʨʘʥʮʝʚ ʚ ʚʫʟʝ 

 

ʊɽʍʅʆʃʆɻʀʗ ʇɽʈʉʆʅʀʌʀʂɸʎʀʀ ʂʆʄʄʋʅʀʂɸʊʀɺʅʆʁ 

ʇʆɼɻʆʊʆɺʂʀ ʀʅʆʉʊʈɸʅʎɽɺ ɺ ʄɽɼʀʎʀʅʉʂʆʄ ɺʋɿɽ 

 
ɺ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʤʝʞʢʫʣʴʪʫʨʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʳʭ ʜʝʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʥʳʤ ʠ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤʠ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʤʥʦʛʦʤʝʨʥʫʶ, 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʠ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ï ʢʘʢ ʮʝʣʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʣʶʯʝʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʣʠʪʴʩʷ ʥʘ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʛʦ ʚ ʚʠʜʝ 

ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʝʛʦ 

ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʯʝʨʢʥʫʪʴ 

ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ, ʥʘ 

ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ (ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʬʘʢʪʦʨʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʝ ʫʩʣʦʚʠʷ, ʥʦ ʠ ʩʧʦʥʪʘʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ). ʀʤʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʦʥʪʘʥʥʦʩʪʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʠʘʣʦʛʦʚʳʤʠ ʧʨʠʝʤʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʦʜʭʦʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʪʘʢʪʠʢʫ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ, ʨʘʩʢʨʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʪ ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʦʮʝʜʫʨʳ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʫʯʠʪʳʚʘʣʘʩʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʩʩʣʝʜʦʚʘʥ ʩ ʧʦʟʠʮʠʠ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʦʚ. ɸʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʢʦʥʪʝʢʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʃʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ [1,3,5,7] ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʢʘʢ ʘʢʪʠʚʥʳʭ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 
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ʩʫʙʲʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɽʛʦ ʨʝʘʣʠʟʘʮʠʷ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʘʤʦʧʦʟʥʘʥʠʷ, ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʚʨʘʯʘ, ʨʘʟʚʠʪʠʷ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ.  

ɸʢʤʝʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [2] ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ-ʠʥʦʩʪʨʘʥʮʝʚ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ ʮʝʣʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʥʘʮʝʣʝʥ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʝʨʝʞʠʚʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʪʘʧ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ. ʉ ʧʦʤʦʱʴʶ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʶ ʚʝʨʰʠʥ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʥʳʭ ʵʪʘʧʦʚ 

ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ. 

ɼʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ [4] ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʥʫʪʨʠ ʣʠʯʥʦʩʪʥʳʡ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʠ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʝʟʝʨʚʦʚ. ʀʜʝʷ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʘ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʘʢ 

ʩʨʝʜʩʪʚʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʉʫʪʴ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʪʦʠʪ ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɼʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪ ʭʘʨʘʢʪʝʨ ʠ ʫʩʣʦʚʠʷ 

ʩʤʝʥʳ ʪʠʧʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ. 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ [5,6] ʷʚʣʷʝʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʝʝ ʚʠʜʘʭ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʝʝ 

ʩʫʙʲʝʢʪʘʤʠ. ʄʝʪʦʜʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ 

ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ, ʩʚʷʟʘʥʥʳʝ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʣʝʢʪʠʚʥʳʭ ʬʦʨʤ ʨʘʙʦʪʳ, ʨʝʰʝʥʠʝʤ 

ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ.  

ɸʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʡʪʠ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʚ 

ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʳʩʰʘʷ ʮʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʠ ʩʘʤʦʮʝʣʴ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉ ʧʦʟʠʮʠʠ ʧʦʜʭʦʜʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʫ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ 

ʮʝʥʥʦʩʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʘʢʩʠʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʚʝʜʫʱʠʝ 

ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʦʩʦʙʳ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ 

ʚʨʘʯʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʦʜʭʦʜʘ [1] ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʟʠʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʩʣʦʚʠʷʤ ʨʝʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʫʱʝʛʦ 

ʚʨʘʯʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʘʮʠʝʥʪʘʤʠ: ʜʝʪʴʤʠ, 

ʚʟʨʦʩʣʳʤʠ, ʢʦʣʣʝʛʘʤʠ-ʚʨʘʯʘʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʨʦʙʣʝʤ ʠ ʩʠʪʫʘʮʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɺʦʩʩʦʟʜʘʥʠʝ ʧʨʝʜʤʝʪʥʦʛʦ 

ʠ ʩʤʳʩʣʦʚʦʛʦ ʢʦʥʪʝʢʩʪʦʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʦʙʨʘʟʥʫʶ çʩʶʞʝʪʥʫʶ ʢʘʥʚʫè 

ʦʩʚʘʠʚʘʝʤʦʡ ʧʨʦʬʝʩʩʠʠ. 

ʋʢʘʟʘʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ-

ʠʥʦʩʪʨʘʥʮʝʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ 

ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ: 

 ʧʨʠʥʮʠʧ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʯʝʪʢʦʝ ʦʩʦʟʥʘʥʠʝ 

ʙʫʜʫʱʠʤʠ ʚʨʘʯʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʧʨʦʷʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ 

ʪʚʦʨʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʯ; 

 ʧʨʠʥʮʠʧ ʜʠʘʣʦʛʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʦʣʥʦʮʝʥʥʦʝ 

ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʦʙʱʝʥʠʝ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʚʟʘʠʤʥʦʤ ʫʚʘʞʝʥʠʠ, ʧʦʣʥʦʤ ʜʦʚʝʨʠʠ ʜʨʫʛ ʜʨʫʛʫ; 

 ʧʨʠʥʮʠʧ ʧʨʦʙʣʝʤʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʢ ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʧʦʩʪʘʥʦʚʢʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʯ; 

 ʧʨʠʥʮʠʧ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʦʟʥʘʯʘʶʱʠʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʦʙʱʝʢʫʣʴʪʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʰʠʨʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ; 

 ʧʨʠʥʮʠʧ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʫʶʱʠʡ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʥʘ ʘʢʪʠʚʥʫʶ, 

ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʠʩʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʡ ʧʨʦʙʣʝʤʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

 ʧʨʠʥʮʠʧ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʪʘʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

 ʧʨʠʥʮʠʧ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʨʘʩʰʠʨʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʝʪʴ ʩʚʦʝ 

ʧʨʦʜʚʠʞʝʥʠʝ; 

 ʧʨʠʥʮʠʧ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ, ʧʦʤʦʛʘʶʱʠʡ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʙʩʪʚʝʥʥʫʶ ʫʯʝʙʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʦʨʳ ʥʘ ʵʪʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʤʳ ʚʳʩʪʨʦʠʣʠ 

ʩʣʝʜʫʶʱʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ: 

1. ɼʠʘʛʥʦʩʪʠʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʠʯʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ. 

2. ʈʝʘʣʠʟʘʮʠʷ ʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩʠʪʫʘʮʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ 

ʧʨʝʦʜʦʣʝʥʠʠ ʜʦʤʠʥʘʥʪʳ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʜ ʩʫʙʲʝʢʪʠʚʥʳʤ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʯʝʚʳʭ ʩʠʪʫʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʩʤʝʥʳ ʦʨʠʝʥʪʘʮʠʠ ʩ ʚʳʙʦʨʘ 

ʨʝʰʝʥʠʡ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. 

4. ɺʢʣʶʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ 

ʜʦʤʠʥʘʥʪʳ ʘʥʘʣʠʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʥʪʝʟʫ ʨʝʰʝʥʠʡ. 

5. ʉʦʟʜʘʥʠʝ ʩʠʪʫʘʮʠʡ ʦʙʱʝʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʧʨʝʦʜʦʣʝʥʠʷ ʜʦʤʠʥʘʥʪʳ çʩʫʙʲʝʢʪ-

ʦʙʲʝʢʪʥʦʡè ʦʨʠʝʥʪʘʮʠʠ ʚ ʦʙʱʝʥʠʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, 

6. ʀʪʦʛʦʚʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ 

ʠ ʥʦʚʦʝ ʮʝʣʝʧʦʣʘʛʘʥʠʝ. 

7. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʜʪʚʝʨʞʜʘʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-ʠʥʦʩʪʨʘʥʮʝʚ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ɻʫʪʘʨʝʚʘ ʅ.ʖ. 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ,  

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ɺɺɽɼɽʅʀʀ ʊɽʄʓ ñEDUCATIONò ɺ ʈɸʄʂɸʍ 

ʆɹʋʏɽʅʀʗ ɸʅɻʃʀʁʉʂʆʄʋ ʗɿʓʂʋ ʉʊʋɼɽʅʊʆɺ-

ʅɽʃʀʅɻɺʀʉʊʆɺ 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ 

ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʠʟʫʯʝʥʠʠ ʢʫʣʴʪʫʨʳ ʩʪʨʘʥʳ 

ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ ʥʘ ʧʨʠʤʝʨʝ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʜʠʥ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʪʝʤʳ ñeducationò, ʚʢʣʶʯʘʶʱʠʡ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʟʘʨʫʙʝʞʦʤ, ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʥʳʭ ʵʪʘʧʦʚ: ʦʪ ʜʦʰʢʦʣʴʥʦʛʦ ʜʦ  ʰʢʦʣʴʥʦʛʦ, ʦʪ ʰʢʦʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʦ ʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʪ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʜʦ ʧʦʜʛʦʪʦʚʢʠ ʚ ʘʩʧʠʨʘʥʪʫʨʝ  ʠ 

ʪ.ʜ. 

ɺ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʦʨʤʘʪʘ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʳ ʥʝ ʤʦʞʝʤ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʨʝʜʣʘʛʘʝʤʫʶ ʪʝʤʫ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʧʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʪʦʣʴʢʦ ʥʘ ʢʣʶʯʝʚʳʭ 

ʤʦʤʝʥʪʘʭ ʚʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʣʝʢʩʠʢʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ-ʥʝʣʠʥʛʚʠʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʘʩʢʫʣʠʥʥʦʡ ʯʘʩʪʠ ʦʙʱʝʩʪʚʘ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʫʞʜʘʝʪʩʷ 

ʚ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ ʠ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʚ 

ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʤʝ. 

ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʟʫʯʘʝʤʫʶ ʧʦ ʪʝʤʝ ʣʝʢʩʠʢʫ 

ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʙʱʝʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʥʝʣʠʥʛʚʠʩʪʦʚ, ʫʯʠʪʳʚʘʷ ʪʦ, 

ʯʪʦ ʚʦʟʨʘʩʪ ʦʙʫʯʘʝʤʳʭ ʠ ʢʨʫʛ ʠʭ ʠʥʪʝʨʝʩʦʚ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʦʤʝʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʚʚʝʜʝʥʠʷ ʪʝʤʳ ñeducationò ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʪʘʢʠʭ ʢʘʢ: ʧʨʠʥʮʠʧ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ, 

ʘʢʪʠʚʥʦʩʪʠ, ʥʘʛʣʷʜʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ 
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ʫʩʚʦʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ, ʢʦʥʮʝʥʪʨʠʟʤʘ,  ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ.  

ʅʘ ʚʚʦʜʥʦʤ ʟʘʥʷʪʠʠ  ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʪʫʜʝʥʪʘʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʘʨʪʦʯʢʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʙʝʟ ʟʥʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʙʫʯʝʥʠʠ ʚ ʮʝʣʦʤ. ʅʘʧʨʠʤʝʨ, ʚ ʫʯʝʙʥʠʢʝ ʠʟʦʙʨʘʞʝʥʳ ʨʘʟʥʳʝ 

ʚʘʨʠʘʥʪʳ ʟʘʥʷʪʠʡ ʠʣʠ ʪʠʧʦʚ ʫʨʦʢʦʚ, ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʥʘʟʚʘʪʴ ʠʟʫʯʘʝʤʳʡ ʧʨʝʜʤʝʪ, 

ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ ʧʨʝʩʩʫʧʦʟʠʮʠʦʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʠʯʝʤ ʦʪʚʝʪ ʜʘʝʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʅʘ ʜʦʩʢʝ, ʧʝʨʝʜ ʟʘʥʷʪʠʝʤ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʨʤʠʥʳ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʤʝ. ɺʩʝ ʪʝʨʤʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʧʦ ʤʝʨʝ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʷ, ʘ ʚ ʭʘʦʪʠʯʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʤʦʛʣʠ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʦʤ ʩʣʦʚʘ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʧʨʠʝʤʘ  ʤʳ ʪʨʝʥʠʨʫʝʤ ʚʨʦʞʜʝʥʥʦʝ ʯʫʚʩʪʚʦ ʷʟʳʢʘ, ʩʪʠʤʫʣʠʨʫʝʤ ʷʟʳʢʦʚʫʶ ʜʦʛʘʜʢʫ 

ʩʪʫʜʝʥʪʦʚ,  ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ ʚ ʦʩʥʦʚʝ 

ʩʚʦʝʡ ʠʤʝʶʪ ʬʨʘʥʮʫʟʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʣʠ ʤʥʦʛʠʝ ʠʭ ʷʚʣʷʶʪʩʷ ʢʘʣʴʢʠʨʦʚʘʥʥʳʤ 

ʧʝʨʝʚʦʜʦʤ. ʅʘʧʨʠʤʝʨ: University ˈ ʫʥʠʚʝʨʩʠʪʝʪ, to take exams ˈ ʩʜʘʚʘʪʴ ʵʢʟʘʤʝʥʳ, 

institute ˈ ʠʥʩʪʠʪʫʪ, discipline ˈ ʜʠʩʮʠʧʣʠʥʘ, professor ˈ ʧʨʦʬʝʩʩʦʨ, session ˈ ʩʝʩʩʠʷ 

ʠ ʪ.ʜ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʪʫʜʝʥʪʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʣʝʢʩʠʢʦʡ, ʠʤ ʚʳʜʘʶʪʩʷ ʢʘʨʪʦʯʢʠ ʩ 

ʧʦʣʥʳʤ ʩʦʩʪʘʚʦʤ ʩʣʦʚ ʪʝʤʳ. ʉʣʦʚʘ ʩʦʩʪʘʚʣʝʥʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʚʚʦʜʘ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ, ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʫʩʩʢʦ-

ʘʥʛʣʠʡʩʢʦʤ ʚʠʜʝ ʩʣʦʚʘʨʷ. ʉʪʫʜʝʥʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʜʠʘʣʦʛ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʩʣʦʚʘ ʠ ʬʨʘʟʳ.  

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʦʩʚʦʝʥʠʠ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʘʧʘʩʘ ʩʣʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʨʦʩʩʚʦʨʜʘ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʷ ʠʟʫʯʝʥʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ.  

ɺ ʫʯʝʙʥʠʢʘʭ ʀ.ʅ. ɺʝʨʝʱʘʛʠʥʦʡ, ʊ.ɸ ʇʨʠʪʳʢʠʥʦʡ., ʩʧʨʘʚʦʯʥʠʢʘʭ ʀ.ʈ. 

ʂʦʣʝʩʥʠʢʦʚʦʡ ʠ  ʆ.ɸ. ɼʦʣʛʠʥʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʠʷ ʠʥʪʝʨʝʩʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʠʛʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʧʦʤʠʥʘʥʠʝ ʣʝʢʩʠʢʠ, ʘʢʪʠʚʠʟʘʮʠʶ ʥʦʚʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, 

ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʰʠʨʠʣʠ ʠ ʜʦʧʦʣʥʠʣʠ ʥʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. 

1) ñʅʘʡʜʠ ʧʘʨʫò; 

2) ñʆʙʲʷʩʥʠ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ ʩʚʦʠʤʠ ʩʣʦʚʘʤʠò; 

3) ñɺʠʩʝʣʠʮʘò; 

4) ñɿʘʢʦʥʯʠ ʬʨʘʟʫò; 

5) ñʇʦʜʙʝʨʠ ʘʥʪʦʥʠʤʳò;  

6) ʇʨʠʜʫʤʘʡ ʦʢʦʥʯʘʥʠʝ ʨʘʩʩʢʘʟʘ; 

7) ñʆʧʠʰʠ ʢʘʨʪʠʥʢʫò ; 

8) ñʂʪʦ ʝʩʪʴ ʢʪʦ?ò;  

9) ʂʨʝʩʪʠʢʠ ʠ ʥʦʣʠʢʠ; 

10) ʈʝʙʫʩʳ;  

11) ʄʠʥʠ ʩʦʯʠʥʝʥʠʝ;  

12) ñʅʘʡʜʠ ʦʰʠʙʢʫò;  

13) ʆʧʨʝʜʝʣʠ ʩʣʦʚʘ ʧʦ ʜʚʫʤ ʙʫʢʚʘʤ;  

14) ʅʘʡʜʠ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʩʣʦʚʘ;  

15) ʏʘʡʥʚʦʨʜ;  

16) ʉʦʩʪʘʚʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ;  

17) ɿʘʧʦʣʥʠ ʧʨʦʧʫʩʢʠ;  

18) ʂʨʦʩʩʚʦʨʜ; 

19) ñʂʘʢ ʩʪʘʪʴ ʤʠʣʣʠʦʥʝʨʦʤò; 

20) ñʃʫʯʰʘʷ ʛʘʟʝʪʘò; 

21) ñʃʫʯʰʠʡ ʚʠʜʝʦʨʦʣʠʢò; 

22) ñʈʘʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷò; 

23) ɿʘʩʝʜʘʥʠʝ ʩʫʜʘ ʧʨʠʩʷʞʥʳʭ; 

24) ʀʥʪʝʨʚʴʶ; 
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25) ʉʮʝʥʘʨʠʡ; 

26) ʈʦʣʝʚʳʝ ʠ ʜʝʣʦʚʳʝ ʠʛʨʳ [4]. 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʷʟʳʢʘ, ʙʫʜʴ ʪʦ ʘʥʛʣʠʡʩʢʠʡ, 

ʥʝʤʝʮʢʠʡ, ʠʩʧʘʥʩʢʠʡ  ʠʣʠ ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʣʠʯʥʦʩʪʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʣʠʮʝ ʜʘʥʥʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ, ʟʥʘʯʠʤʦʩʪʠ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʨʦʣʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨʳ ʜʨʫʛʠʭ ʩʪʨʘʥ ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʫʜʠʦ-ʫʧʨʘʞʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʠʜʝʪ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʦʚʝʪʳ ʠʣʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʰʝʥʠʶ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 10-12 

ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʙʦʪʳ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʪʝʤʘʤ. ʅʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ, ʨʘʩʩʢʘʟʳʚʘʶʱʠʡ ʦ ʣʶʜʷʭ, ʚʥʝʩʰʠʭ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ: ɼ.ʀ. ʄʝʥʜʝʣʝʝʚ, ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ, ɸ.ʉ. ʇʫʰʢʠʥ ʠ ʪ.ʜ. ʊʘʢʞʝ 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʝʢʪʘ, ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʫ ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʬʦʨʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʝʪʠʡ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ ʠʣʠ 

ʵʧʦʭʝ, ʠʣʠ ʞʝ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʥʝʢʦʪʦʨʳʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʪ.ʜ. 

ɺʝʜʫʱʠʤʠ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚ ʦʙʤʝʥʝ ʤʳʩʣʷʤʠ, ʦʧʳʪʦʤ, ʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʟʥʘʥʠʷʤʠ. 

ʉʧʝʮʠʬʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʢʘʢ 

ʚʨʝʤʝʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ [2]. 

ʇʨʦʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʣʘʜʘ ʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Power 

Point. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʣʘʜʘ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʩʣʦʚʘʨʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʪʝʤʝ, ʢʦʪʦʨʳʡ ʨʘʟʜʘʝʪʩʷ ʦʩʪʘʣʴʥʳʤ 

ʩʪʫʜʝʥʪʘʤ ʛʨʫʧʧʳ ʧʝʨʝʜ ʚʳʩʪʫʧʣʝʥʠʝʤ ʜʦʢʣʘʜʯʠʢʘ. 

ɺʘʞʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪ, ʧʨʦʚʦʜʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ, ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʱʘʝʪ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʥʦʚʳʤʠ ʩʣʦʚʘʤʠ ʠ ʬʨʘʟʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʚ ʩʠʪʫʘʮʠʷʭ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʙʱʝʥʠʷ, ʢʘʢ ʩ 

ʨʝʮʠʧʠʝʥʪʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʷʟʳʢʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʠʥʦʷʟʳʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʬʦʨʤʘʪ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʪʝʤʫ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʥʦ ʤʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘʠʥʪʝʨʝʩʫʝʪ ʥʘʰʠʭ ʢʦʣʣʝʛ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʜʨʝʝʚʘ ɻ.ʄ. ʉʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ. ð ʄ.: ʀʥʜʨʠʢ, 2007. ˈ 123 ʩ. 

2. ɹʘʯʢʦʚ ʀ.ɺ. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʛʨʫʧʧʦʚʦʛʦ ʪʨʝʥʠʥʛʘ. ʇʩʠʭʦʪʝʭʥʠʢʠ: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ. ʄ.: ʌʣʠʥʪʘ, 2005. ˈ 203 ʩ. 

3. ɻʘʣʦʯʢʠʥʘ ʃ.ʅ. ʀʛʨʦʚʳʝ ʤʝʪʦʜʳ ʥʘ ʫʨʦʢʘʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ.//ɻʘʟʝʪʘ ñʇʝʨʚʦʝ 
ʩʝʥʪʷʙʨʷ. ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢò. ï 2010. ï ˉ9. C. 67-69. 

4. ʉʦʣʦʚʦʚʘ ɽ. ɺ. ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ: ʙʘʟʦʚʳʡ ʢʫʨʩ ʣʝʢʮʠʡ / ɽ. 

ɺ. ʉʦʣʦʚʦʚʘ ˈ ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2005,  ˈ ʩ. 156 
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ʂʦʙʟʝʚʘ ʅ.ɸ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ  

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʈʦʩʩʠʷ 

 

ʂɸʏɽʉʊɺʆ ʆɹʋʏɽʅʀʗ ʀʅʆʉʊʈɸʅʅʆʄʋ ʗɿʓʂʋ ɺ 

ʂʆʅʊɽʂʉʊɽ ʉʊʈɸʊɽɻʀʀ ɹʆʃʆʅʉʂʆɻʆ ʇʈʆʎɽʉʉɸ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʝ ʷʟʳʢʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ 

ʦʙʦʟʥʘʯʝʥʦ ʜʠʥʘʤʠʯʥʳʤ ʨʦʩʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʠʥʮʠʧʫ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʣʘʜʝʥʠʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʥʘ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ ï ʜʝʷʪʝʣʴʥʦʩʪʥʦʤ ʫʨʦʚʥʝ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʩʨʝʜʩʪʚ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚʭʦʞʜʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʚ ʝʚʨʦʧʝʡʩʢʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʮʝʣʷʤ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʠʤʝʥʥʦ: ʩʦʜʝʡʩʪʚʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʫʯʝʥʳʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʘʭ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʛʨʘʥʪʳ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʩʚʦʙʦʜʥʦʤʫ ʦʚʣʘʜʝʥʠʶ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ. ʅʘʧʨʠʤʝʨ, 

ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʛʨʘʤʤʘ ñʊʝʤʧʫʩò, ʚ ʢʦʪʦʨʦʡ 

ʫʯʘʩʪʚʫʶʪ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ, ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʜʘʯʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ñʆʙʫʯʝʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠò (Lifelong Learning) 

ʠ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ ʃʠʩʩʘʙʦʥʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʠ ʧʨʠʥʮʠʧʘʤʠ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʝʢʪ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ 

ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʨʝʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʪʫʨʠʟʤʫ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʧʦʣʫʯʠʣ 

ʧʦʜʜʝʨʞʢʫ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʘʥʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ñʊʝʤʧʫʩò (ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ). 

ʆʙʱʘʷ ʟʘʜʘʯʘ ʧʨʦʛʨʘʤʤʳ ʧʦʣʠʪʝʭʥʠʢʦʚ ï ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʜʫ ɽʚʨʦʧʝʡʩʢʠʤ ʉʦʶʟʦʤ ʠ ʩʪʨʘʥʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʘʣʠʟʘʮʠʠ ʃʠʩʩʘʙʦʥʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɻʨʘʥʪ 

ʧʨʦʛʨʘʤʤʳ ñʊʝʤʧʫʩò ï ʵʪʦ ʧʨʠʟʥʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ï ʫʯʘʩʪʥʠʢʦʚ, ʠʭ 

ʧʦʪʝʥʮʠʘʣʘ, ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ. ʇʨʦʝʢʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʪʨʠ ʛʦʜʘ 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʝʨʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ 

ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ 

ʝʚʨʦʧʝʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-ʧʘʨʪʥʝʨʦʚ ʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʣʫʯʰʠʭ ʩʪʘʥʜʘʨʪʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʝʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ ʣʫʯʰʠʡ ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ, ʚʥʝʜʨʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʨʠʛʣʘʩʠʪʴ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʜʨʫʛʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ. ʇʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚʦ 

ʛʣʘʚʝ ʩ ʆʣʴʙʦʨʛʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ɼʘʥʠʷ). ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʦʩʩʠʡʩʢʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ ʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ 

ʧʨʦʝʢʪʘ. ʇʘʨʪʥʝʨʘʤʠ ʊʇʋ ʩʦ ʩʪʦʨʦʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʷʚʣʷʶʪʩʷ ɺʝʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢ (ɸʚʩʪʨʠʷ), ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʬʝʨʝ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ (ʅʠʜʝʨʣʘʥʜʳ), ʋʥʠʚʝʨʩʠʪʝʪ ʋʤʝʘ (ʐʚʝʮʠʷ), ʕʜʠʥʙʫʨʛʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʅʘʧʠʝʨ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) [1].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʝʪ ʜʦʛʦʚʦʨʘ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʚʫʟʘʤʠ-

ʧʘʨʪʥʝʨʘʤʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʣʶʙʦʡ ʩʪʫʜʝʥʪ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʦʯʥʠʢ, ʟʘʦʯʥʠʢ, ʘʩʧʠʨʘʥʪ) ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʴ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʡʪʠ ʟʘ ʨʫʙʝʞʦʤ ʚ ʦʜʥʦʤ ʠʟ ʚʫʟʦʚ-ʧʘʨʪʥʝʨʦʚ, ʘ 
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ʠʤʝʥʥʦ: ʦʙʫʯʘʪʴʩʷ ʚ ʟʘʨʫʙʝʞʥʦʤ ʚʫʟʝ ʩʝʤʝʩʪʨ, ʧʨʠ ʵʪʦʤ ʚ ʜʠʧʣʦʤʝ ʙʫʜʝʪ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʦʥ ʧʨʦʰʝʣ ʦʙʫʯʝʥʠʝ ʟʘ ʨʫʙʝʞʦʤ. ɺʘʞʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ð ʟʥʘʥʠʝ ʷʟʳʢʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʊʦʤʩʢʦʤ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʤʘʛʠʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ ʜʣʠʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʩʪʘʞʠʨʦʚʢʠ ʟʘ ʨʫʙʝʞʦʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʧʦʚʳʩʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʊʇʋ ʧʦ ʪʫʨʠʟʤʫ ʧʦʣʫʯʠʣ ʧʦʜʜʝʨʞʢʫ ɽʚʨʦʧʝʡʩʢʦʡ 

ʢʦʤʠʩʩʠʠ // Available at: http://news.tpu.ru/news/2012/08/01/10476-

obrazovatelniy_proekt_tpu_po.html, free.  

 

ʂʦʩʪʝʥʢʦ ɸ.ʌ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ çɹʦʨʠʩʦʛʣʝʙʩʢʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʝʭʥʠʢʫʤè, ʛ. ɹʦʨʠʩʦʛʣʝʙʩʢ, ʈʦʩʩʠʷ 

 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ʇɽɼɸɻʆɻɸ ï ɺɸɾʅɽʁʐʀʁ ʕʃɽʄɽʅʊ 

ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʨʦʝʥʠʷ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʦʚʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʩʤʳʩʣʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʦʟʥʘʯʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʩʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʦʚʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʩʤʳʩʣʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʷʭ. 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʥʫʞʜʝʥʥʦʡ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʳʟʦʚʳ ʚʨʝʤʝʥʠ, 

ʚʦʟʤʦʞʥʦ, ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʩʦʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʉʘʤʳʝ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʠʜʝʠ ʠ ʥʘʯʠʥʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʛʨʘʥʳ 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʝʜʘʛʦʛʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʝʨʝʦʩʤʳʩʣʠʚʘʶʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

(ʃ.ʗ.ɿʦʨʠʥʘ, ʄ.ɺ.ɹʦʛʫʩʣʘʚʩʢʠʡ, ʃ.ʄ.ʇʝʨʤʠʥʦʚʘ, ɸ.ɺ.ʍʫʪʦʨʩʢʦʡ ʠ ʜʨ.), ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʝʛʦ 

ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʮʝʥʥʦʝ, ʥʘʢʦʧʣʝʥʥʦʝ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʥʝʝ, 

ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʷʚʣʝʥʥʳʡ ʨʝʟʝʨʚ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʧʳʪ, ʤʦʪʠʚʘʮʠʠ, ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʠ 

ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʥʘʣʠʟ ʠ ʩʘʤʦʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: çɿʘ ʩʯʝʪ ʯʝʛʦ ʜʦʩʪʠʛʥʫʪʳ (ʠʣʠ 

ʥʝʜʦʩʪʠʛʥʫʪʳ) ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ? ʂʘʢʠʝ 

ʟʘʜʘʯʠ ʠ ʢʘʢ ʨʝʰʘʣʠʩʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ? ʂʘʢʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʧʝʜʘʛʦʛʘ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ?è ʠ ʜʨ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʝʩʪʥʠʢ ʄʠʥʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ˉ 7 ʟʘ 2007 ʛʦʜ) ʧʦʜ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʩʫʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʱʝʝʩʷ ʚ ʧʨʦʮʝʩʩʝ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ  ʩʠʩʪʝʤʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʫʱʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
1
. 

ʏʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʢʘʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ? 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʧʝʜʘʛʦʛʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: 

1. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ 

2. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

3. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʤʦʪʠʚʠʨʦʚʘʥʠʠ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʦʩʧʠʪʘʥʥʠʢʦʚ) ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʫʯʝʙʥʦʡ (ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ 

4. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ 

5. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

6. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺ ʯʝʤ ʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ? ʀ ʢʘʢʦʚʳ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʫʞʜʝʥʠʡ? 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ 

ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʧʝʜʘʛʦʛʘ ʚʳʨʘʞʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʵʤʧʘʪʠʡʥʦʩʪʠ ʠ 

ʩʦʮʠʦʨʝʬʣʝʢʩʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥʪʳ ʙʝʟʙʦʷʟʥʝʥʥʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʝʜʘʛʦʛʫ 

ʟʘ ʧʦʤʦʱʴʶ, ʩʪʦʣʢʥʫʚʰʠʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʨʝʰʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʧʨʦʩʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʫʤʝʝʪ ʩʤʦʪʨʝʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʨʫʛʠʭ ʠ ʜʦʩʪʠʛʘʪʴ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ. ʆʥ  ʧʨʦʛʦʚʘʨʠʚʘʝʪ ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʦʧʨʦʩ, 

ʜʦʧʫʩʢʘʝʪ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʧʦʟʠʮʠʠ. ʋʤʝʝʪ ʥʘʭʦʜʠʪʴ ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʚ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʚʟʛʣʷʜʘʭ, ʠʩʧʦʣʴʟʫʝʪ ʚ ʨʝʯʠ ʬʦʨʤʫʣʳ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʚʦʟʨʘʞʝʥʠʶ 

ʪʠʧʘ: çɺʳ ʵʪʦ ʚʝʨʥʦ ʧʦʜʤʝʪʠʣʠ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤéè, çɺ ɺʘʰʠʭ ʩʣʦʚʘʭ ʝʩʪʴ ʠʩʪʠʥʘ, ʠ ʚʩʝ-

ʪʘʢʠéè. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʫʤʝʝʪ ʧʦʜʜʝʨʞʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʢʦʣʣʝʛ ʧʦ ʨʘʙʦʪʝ. ʅʘʭʦʜʠʪ 

ʧʦʜʙʘʜʨʠʚʘʶʱʠʝ ʠ ʧʦʟʠʪʠʚʥʳʝ ʩʣʦʚʘ ʜʣʷ ʢʦʣʣʝʛ ʠ ʩʪʫʜʝʥʪʦʚ, ʜʝʣʦʤ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ 

ʧʨʠʟʳʚ ʦ ʧʦʤʦʱʠ. ʋʤʝʝʪ ʥʘʭʦʜʠʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ. ʇʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʪʦʪ ʧʝʜʘʛʦʛ, ʢʦʪʦʨʳʡ ʧʦʟʠʪʠʚʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʫʜʝʥʪʘʤ, ʥʝ ʦʮʝʥʠʚʘʝʪ ʝʛʦ ʧʦ ʪʨʘʬʘʨʝʪʫ (ʧʣʦʭʦʡ - ʭʦʨʦʰʠʡ), ʘ ʤʦʞʝʪ 

ʩʢʘʟʘʪʴ ʧʨʦ ʢʘʞʜʦʛʦ ʯʪʦ-ʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʚʠʜʠʪ ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʪʫʜʝʥʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚ ʥʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʩʦʮʠʘʣʴʥʳʝ ʯʝʨʪʳ. ʇʝʜʘʛʦʛ ʫʤʝʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʧʦʩʪʫʧʢʦʚ ʠ ʧʦʚʝʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 

ʉʣʝʜʫʶʱʘʷ ʯʝʨʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ï 

ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ. ɿʜʝʩʴ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ ʟʘʥʷʪʠʷ. 

ʅʘʙʣʶʜʝʥʠʷ ʠ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʟʘʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʝʪ 

ʥʘʯʠʥʘʶʱʠʤ ʧʝʜʘʛʦʛʘʤ. ʀ ʟʜʝʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʛʦʪʦʚʢʘ 

ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʟʘʥʷʪʠʷ ʟʘʨʘʥʝʝ: ʠʤʝʝʪʩʷ ʨʝʘʣʠʩʪʠʯʥʦ ʧʦʩʪʨʦʝʥʥʳʡ ʧʣʘʥ 

ʨʘʙʦʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʣʝʜʠʪ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʠʝʤʳ ʨʠʪʤʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ; ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ 

ʧʨʦʩʪʳʭ ʚʠʜʦʚ ʨʘʙʦʪ. ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʜʝʣʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʥʦ ʠ ʩʪʫʜʝʥʪʳ. ʀʥʪʝʨʥʝʪ ʤʝʥʷʝʪ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

                                                             
1 ˸ ͔͙ͭͦ͒͊͟ ͦͼ͔͙ͤ͟ ͍ͯͪͦͤΎ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Φ ˽ͦ͒ ͔ͪ͒Φ ˨Φ͙͍̊͊͒ͪͦ͊͟Σ 

ˮΦˤΦ˴͔ͯͤ͘ͼ͍͚ͦͦΦ ˸ΦΣ нлмлΦ ς  ͫ Φу 
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ʮʝʣʦʤ. ʉʝʡʯʘʩ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʣʠ ʩʩʳʣʦʢ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʥʝʯʪʦ ʦʩʷʟʘʝʤʦʝ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʚ ʦʜʥʦʤ ʠʟ ʠʥʪʝʨʚʴʶ 

ʠʟʜʘʪʝʣʴ ʩʘʡʪʘ Deutsche Mittelstands-Nachrichten, ʞʫʨʥʘʣʠʩʪ, ʜʦʢʪʦʨ ʄʠʭʘʵʣʴ ʄʘʡʝʨ 

çʀʥʪʝʨʥʝʪ ï ʵʪʦ ʢʫʣʴʪʫʨʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʦʙʫʞʜʘʝʪ ʣʶʜʝʡ ʢ ʘʢʪʠʚʥʦʤʫ 

ʦʙʫʯʝʥʠʶ. ʀ ʢʪʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʪʦʪ, ʦʯʝʚʠʜʥʦ, ʙʦʣʴʰʝ 

ʟʥʘʝʪè
1
. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚʳʩʦʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʟʘʥʷʪʠʷ. 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʦʙʱʘʷ ʢʫʣʴʪʫʨʘ. ʆʜʥʘʢʦ, ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʦʣʞʥʦ 

ʙʳʪʴ ʫʤʝʥʠʝ ʩʪʘʚʠʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʫʤʝʥʠʝ ʩʪʘʚʠʪʴ 

ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʪʫʜʝʥʪʦʚ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʆ.ʀ.ʂʦʥʦʥʦʛʦʚʘ
2
, ʚʩʝ ʤʳ, ʠ ʧʝʜʘʛʦʛʠ-ʧʨʘʢʪʠʢʠ, ʠ ʫʯʝʥʳʝ 

ʢʦʥʩʪʘʪʠʨʫʝʤ ʬʘʢʪ: ʩʦʚʨʝʤʝʥʥʳʡ ʨʝʙʝʥʦʢ ʠʟʤʝʥʠʣʩʷ. ʅʦ ʢʘʢ ʦʥ ʠʟʤʝʥʠʣʩʷ, ʵʪʦʪ 

ʨʘʩʪʫʱʠʡ ʯʝʣʦʚʝʢ? ʂʘʢʦʚʳ ʪʝʤʧʳ, ʨʠʪʤʳ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ, ʩʪʫʜʝʥʪʘ, 

ʢʘʢʦʚʳ ʝʛʦ ʨʝʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ? ʂʪʦ ʩʤʦʞʝʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʜʝʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʠ ʜʠʜʘʢʪʠʢʠ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ (ʃ.ʉ.ɺʳʛʦʪʩʢʠʡ, 

ɸ.ʅ.ʃʝʦʥʪʴʝʚ, ɺ.ɺ.ɼʘʚʳʜʦʚ, ɼ.ɹ.ʕʣʴʢʦʥʠʥ, ʃ.ɺ.ɿʘʥʢʦʚ, ʀ.ʗ.ʃʝʨʥʝʨ, ʄ.ʅ.ʉʢʘʪʢʠʥ, 

ɸ.ɺ.ɿʘʧʦʨʦʞʝʮ), ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʦ ʧʩʠʭʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʫʱʝʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ ʝʛʦ ʨʘʟʚʠʪʠʷ? ʇʦʩʢʦʣʴʢʫ ʩʪʫʜʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʥʳʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʙʦʣʝʝ ʪʝʭʥʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʪʦ ʧʨʝʜʩʪʦʠʪ ʧʦʥʷʪʴ, ʢʘʢʦʡ ʦʙʲʝʤ ʟʥʘʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ, ʥʝ ʧʝʨʝʛʨʫʞʘʷ ʝʛʦ ʥʘʧʨʘʩʥʦ, ʘ, 

ʥʘʫʯʠʚ ʝʛʦ ʣʦʛʠʯʥʦ ʤʳʩʣʠʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʟʥʘʥʠʷ ʧʨʠ ʠʭ ʫʩʚʦʝʥʠʠ. 

ʇʦʵʪʦʤʫ  ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʘʨʛʫʤʝʥʪʠʨʫʝʪ ʚʘʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ (ʟʘʯʝʤ ʵʪʫ ʮʝʣʴ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʛʥʫʪʴ, ʯʪʦ ʣʠʯʥʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʜʘʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʠ ʪ.ʜ.).  

ʊʨʝʪʴʝʡ ʯʝʨʪʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʤʦʪʠʚʠʨʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʷʟʘʥ ʫʤʝʪʴ ʩʦʟʜʘʚʘʪʴ ʩʠʪʫʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʧʝʭ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʟʠʪʠʚʥʦʡ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ; ʩʘʤʦʤʦʪʠʚʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʤʝʥʠʠ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʪ.ʝ. ʚ ʭʦʜʝ ʟʘʥʷʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʧʨʦʷʚʠʪʴ ʩʝʙʷ, ʩʚʦʠ ʠʜʝʠ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʪʚʦʨʯʝʩʢʦʡ ʬʦʨʤʝ; ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʦʨʤʳ 

ʧʦʟʥʘʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ (ʧʨʝʜʤʝʪʫ): ʦʣʠʤʧʠʘʜʳ, ʢʦʥʢʫʨʩʳ, ʧʨʦʝʢʪʳ ʠ ʪ.ʜ. ʊʘʢ, ʚ 

ʥʘʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, ʤʥʦʛʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʧʨʦʚʦʜʷʪ 

ʦʣʠʤʧʠʘʜʳ, ʢʦʥʢʫʨʩʳ, ʚʥʝʢʣʘʩʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʪʠʧʘ: çɿʘʥʠʤʘʪʝʣʴʥʦ ʦ ʣʠʪʝʨʘʪʫʨʝè 

(ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ), ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɸʨʭʠʧʦʚʘ ʃ.ʅ.; 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʨʦʢʘ çɺʦʣʰʝʙʥʳʡ ʤʠʨ ʘʪʦʤʘè ɺʝʥʟʝʣʝʚʘ ʅ.ʀ., ʉʪʦʨʫʙʣʝʚʮʝʚʘ ɺ.ʅ.; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʨʠʰʠʥʘ 

ɺ.ʅ.; ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʎʳʧʣʘʢʦʚʘ 

ɺ.ɺ. ʠ ʜʨʫʛʠʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ: ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʤʝʪʦʜʘʭ 

ʧʨʝʧʦʜʘʚʘʥʠʷ; ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʜʠʩʮʠʧʣʠʥʝ (ʧʨʝʜʤʝʪʝ) ʧʨʝʧʦʜʘʚʘʥʠʷ; ʚ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ 

ʛʨʫʧʧʳ, ʟʥʘʝʪ ʠ ʫʯʠʪʳʚʘʝʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ; ʭʦʨʦʰʦ ʟʥʘʝʪ ʠ ʜʝʡʩʪʚʫʝʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʚʝʥʮʠʝʡ ʦ ʧʨʘʚʘʭ ʨʝʙʝʥʢʘ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪ ʫʨʦʚʝʥʴ 

                                                             
1 http://www.goethe.de/ins/ru/lp/kul/dur/wis/bil/ru8490793.htm ό͔͔͔ͨͦͫ͒ͤ͡ ͔ͨͦͫ΅͔͙͔ͤ нфΦммΦнлмн ͎Φύ 
2 ˴͎͍ͦͤͦͤͦͦ͊ ˻ΦˮΦ ͙̂ͪͦ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͔͔͔͙ͫ͊ͣͦͦͨͪ͒ͤ͡ΎΥ ͍͊ͭͦͪͫ͊͟Ύ ͎ͨͪͦͪ͊ͣͣ͊Φ ˾͍ͦͫͭͦ-ͤ-͊˨ͦͤͯΣ 
2006. ς мпо ͫΦ 
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ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʤʝʝʪ çʙʘʥʢè ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ɺʩʝ ʵʪʠ 

ʤʦʤʝʥʪʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʢʣʘʩʩʥʦʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʷ. ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʩʦʮʠʘʣʴʥʳʡ ʧʘʩʧʦʨʪ ʛʨʫʧʧʳ; ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʩʪʫʜʝʥʪʘʭ; ʘʢʪʠʚ ʛʨʫʧʧʳ; ʟʘʥʷʪʦʩʪʴ ʩʪʫʜʝʥʪʦʚ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʷʤʠ; ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ; ʘʥʘʣʠʟ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʟʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʠ ʜʨʫʛʠʝ ʤʦʤʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ (ʧʨʝʜʤʝʪʫ), ʫʯʝʙʥʠʢʠ ʠ ʋʄʂ ʧʦ ʧʨʝʧʦʜʘʚʘʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʝ (ʧʨʝʜʤʝʪʫ), ʜʦʧʫʱʝʥʥʳʝ ʠʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʚ ʩʠʣʫ ʚʩʪʫʧʠʣ ʌɻʆʉ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʪʦʣʴʢʦ ʦʙʷʟʘʥ ʚʳʙʨʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, 

ʦʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʨʠ ʵʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴ ʢʘʯʝʩʪʚʦ. ʉʝʡʯʘʩ ʥʘʰʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʧʨʦʛʨʘʤʤ, ʤʦʜʫʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʩʪʦʨʠʷè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʦʣʠʢʦʚ ɸ.ʆ., ʦʙʥʦʚʣʝʥʘ 

ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʜʝʣʦʚ çʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘè ʠ 

çʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷè. ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʄɼʂ 0203 çʊʝʭʥʦʣʦʛʠʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʠʜʦʨʦʚ ʖ.ɸ. ʈʘʙʦʯʘʷ 

ʧʨʦʛʨʘʤʤʘ ʄɼʂ 01.02 çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚè, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʝʥʝʨʘʣʦʚ ɺ.ɸ. ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ ʠ ʦ ʪʘʢʦʤ ʚʘʞʥʦʤ ʤʦʤʝʥʪʝ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢʘʢ ʫʤʝʥʠʝ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. 

ʇʨʠʥʠʤʘʝʤʳʝ ʧʝʜʘʛʦʛʦʤ ʨʝʰʝʥʠʷ ʦʙʦʩʥʦʚʘʥʥʳ, ʦʥ ʦʩʦʟʥʘʝʪ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫʤʝʝʪ ʚʳʙʨʘʪʴ ʪʘʢʫʶ ʣʠʥʠʶ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʫʤʝʝʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʠʪʫʘʮʠʠ ʠʣʠ ʥʦʚʳʭ ʬʘʢʪʦʚ. 

ʀ ʧʦʩʣʝʜʥʝʝ ʥʘ ʯʪʦ ʭʦʪʝʣʦʩʴ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʵʪʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʜʦʣʞʥʳ ʚʳʜʚʠʛʘʪʴʩʷ: ʫʤʝʥʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʫʙʲʝʢʪ - ʩʫʙʲʝʢʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʫʤʝʥʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʚʝʩʪʠ ʩ ʥʠʤʠ ʜʠʘʣʦʛ. 

ʈʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʘʩʳʱʘʪʴ ʦʙʱʝʥʠʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ ʠ ʯʫʚʩʪʚʘʤʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ: çʇʦʜʫʤʘʡ, ʦʛʣʷʥʠʩʴ, ʨʝʰʠ ï ʯʪʦ ʚʘʞʥʝʝ ʚ 

ʞʠʟʥʠ ʜʣʷ ʜʫʰʠè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʂʨʘʩʠʢʦʚʘ ʃ.ɸ.; çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʚ 

ɹʦʨʠʩʦʛʣʝʙʩʢʦʤ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʏʫʨʠʢʦʚʘ ʊ.ʀ.; ʤʘʩʪʝʨ-ʢʣʘʩʩ 

çʆʨʘʪʦʨʩʢʦʝ ʠʩʢʫʩʩʪʚʦè - ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʢ ʢʦʥʢʫʨʩʫ ʯʪʝʮʦʚ ʠ ʦʨʘʪʦʨʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɸʨʭʠʧʦʚʘ ʃ.ʅ.; çʉʧʝʰʠʪʝ ʜʝʣʘʪʴ ʜʦʙʨʦè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɿʝʥʴʢʦʚʘ ʄ.ʅ.; çʉʚʦʷ ʠʛʨʘè - ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ (ʚʥʝʫʨʦʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ), ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʨʠʰʠʥʘ ɺ.ʅ. ʠ ʜʨʫʛʠʝ. ʉʫʜʠʪʴ ʦʙ ʵʪʦʤ ʤʦʞʥʦ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʘʢʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʤʠʤʠʢʘ, ʩʣʦʚʝʩʥʳʝ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʝʨʝʞʠʚʘʥʠʠ ʪʘʢʠʭ ʵʤʦʮʠʡ ʢʘʢ ʠʥʪʝʨʝʩ, ʚʦʦʜʫʰʝʚʣʝʥʠʝ, ʨʘʜʦʩʪʴ, ʪʦʛʜʘ ʥʘʩʪʨʦʝʥʠʝ 

ʛʨʫʧʧʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʘʢʪʠʚʥʦʝ, ʨʘʙʦʯʝʝ. 

ʄʘʣʦ ʫʤʝʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. ʇʝʜʘʛʦʛ 

ʦʙʷʟʘʥ ʚʳʩʪʨʘʠʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʢʦʣʣʝʛʘʤʠ, ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʢʘʢ ʯʣʝʥ 

ʢʦʤʘʥʜʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʝʢʪʦʚ, ʧʨʦʛʨʘʤʤ ʠ 

ʜʨ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʤʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʮʝʥʠʚʘʥʠʝ, ʘ ʠʤʝʥʥʦ, 

ʘʨʛʫʤʝʥʪʠʨʫʝʪ ʦʮʝʥʢʠ, ʧʦʢʘʟʳʚʘʝʪ ʩʪʫʜʝʥʪʘʤ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʠʤʝʥʷʝʪ 
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ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʠʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʩʘʤʦʦʮʝʥʢʠ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʚʪʦʨ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʨʘʩʢʨʳʣ ʩʦʚʦʢʫʧʥʦʩʪʴ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʪʴ 

ʨʝʘʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ.  
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AUTHENTIC VIDEO MATE RIALS AS A MEANS TO ENHANCE THE  

EFFECTIVENESS OF FOREIGN LANGUAGE TEACHI NG 
 

Those who know nothing of foreign languages know nothing of their own 

Johann Wolfgang von Goethe 

 

 There exist different opinions concerning the use of authentic materials in the FL 

classes. This paper focuses on the research of advantages and disadvantages of authentic 

video materials; illustrates some practical exercises how to work with authentic video 

materials.  

 Authentic materials are texts produced by native speakers for non-pedagogical 

purposes [1]. Authentic materials should enable learners to hear, read, and produce language 

as it is used in the target culture. Choosing materials for teaching a lecturer should take into 

account the following criteria: 

1) appropriateness to the learners age; 

2) relatively short / concise material; 

3) correspondence with the syllabus; 

4) materials should follow learnersô needs and interests; 

5) materials should be accompanied with exercises. 

 On the one hand, scholars point out benefits of authentic materials use at classes. They 

are: 

 positive effect on learnerôs motivation and self-satisfaction; 

 materials contain standard foreign language; 

 learners are exposed to real discourse; 

 learners are given up-to-date information about another country [2, 3]. 

 On the other hand, researchers mark out the following drawbacks of authentic materials:  

 they may be too culturally biased; 

 they contain difficult language (unneeded vocabulary items and complex language 

structures); 

 they require special preparation (it can be time consuming); 

 authentic materials might be frustration for low level learners;  

 they quickly become outdated [3, 4]. 
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 There are different sources of authentic materials such as literature (novels, dramas, 

poems, sonnets, etc.), newspapers, magazines, comics, travel brochures, leaflets, menus, 

recipes, user manuals, radio and TV programmes, videos, songs, the Internet, business cards, 

advertisements, etc. 

 While working with authentic video materials, a lecturer should use different exercises: 

 before viewing (vocabulary, grammar tasks); 

 while viewing (information comprehension); 

 after viewing: 

- speaking (activities using pictures, drama activities, dialogues and role plays, 

information-gap activities, group discussions, problem-solving tasks, presentation, etc.); 

- creative writing.  

 On the whole, it can be noted that authentic video materials demonstrate streams of 

speech, vocabulary and grammar in context. Furthermore, video materials promote learning 

motivation, develop intercultural competence, help to overcome cultural barriers to language 

learning. 
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ʂʫʱ ʊ.ɺ. 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʂʆʄʇʖʊɽʈʀɿɸʎɯʗ ɼʆʐʂɯʃʔʅʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ: 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 
 

ʂʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʨʽʟʥʠʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʡʥʷʣʘ ʜʦʩʠʪʴ ʩʪʚʝʨʜʥʽ 

ʧʦʟʠʮʽʾ ʫ ʩʫʯʘʩʥʦʤʫ ʛʣʦʙʘʣʽʟʦʚʘʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʮʽʻʾ 

ʪʝʥʜʝʥʮʽʾ ʻ ʪʝ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʙʫʤ ʥʘ 

ʨʠʥʢʫ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʚʽʢʫ: ʩʪʨʽʤʢʦ ʨʦʩʪʝ ʧʨʦʧʦʟʠʮʽʷ DVD-ʜʠʩʢʽʚ 

ʜʣʷ ʜʽʪʝʡ ʫ ʚʽʮʽ ʚʽʜ ʦʜʥʦʛʦ ʜʦ 18 ʤʽʩʷʮʽʚ; ʚ ʉʐɸ ʟʘʧʫʱʝʥʝ ʧʝʨʰʝ ʨʦʟʚʘʞʘʣʴʥʝ 

ʰʦʫ, ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʜʽʪʝʡ ʚʽʜ 12 ʤʽʩʷʮʽʚ; ʥʝʱʦʜʘʚʥʦ ʧʦʯʘʣʠ ʚʠʧʫʩʢʘʪʠ ʤʦʙʽʣʴʥʽ 

ʪʝʣʝʬʦʥʠ Firefly ʜʣʷ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʟʘʚʜʷʢʠ 

ʷʢʠʤ ʙʘʪʴʢʠ ʟʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʦʾʭ ʜʽʪʝʡ; ʬʫʥʢʮʽʦʥʫʻ ʙʘʛʘʪʦʛʘʣʫʟʝʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟ ʧʨʦʜʘʞʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʽ ʥʘʚʽʪʴ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ 

ʮʠʣʽʥʜʨʠʯʥʘ ʢʣʘʚʽʘʪʫʨʘ ʜʣʷ ʜʽʪʝʡ ʫ ʚʽʮʽ ʚʽʜ 9 ʤʽʩʷʮʽʚ [5, ʉ. 60; 2, ʉ. 00]. ʎʝ 

ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʪʘ ʥʘʰʪʦʚʭʫʻ ʥʘ ʜʫʤʢʫ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʢʦʪʨʘ ʙ ʜʦʟʚʦʣʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ 

ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʧʠʪʘʥʥʽ ʨʦʟʚʠʪʢʫ ʡ ʥʘʚʯʘʥʥʷ ʥʘʣʝʞʠʪʴ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʫ, ʪʘʢ ʷʢ: ʧʦ-ʧʝʨʰʝ, ʮʝʡ ʧʨʠʩʪʨʽʡ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʤʘʡʞʝ ʫʩʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʧʦ-ʜʨʫʛʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʨʦʟʚʠʪʢʫ ʟʜʘʪʥʦʩʪʝʡ ʜʠʪʠʥʠ, ʧʦ-ʪʨʝʪʻ 
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ʤʦʞʝ ʙʫʪʠ ʦʙôʻʢʪʠʚʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʟʘʩʦʙʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʽʚʝʥʴ 

ʟʜʽʙʥʦʩʪʝʡ, ʫʤʽʥʴ ʪʘ ʽʥʪʝʨʝʩʽʚ ʜʠʪʠʥʠ [3]. ʂʦʤʧôʶʪʝʨ ʻ ʟʘʩʦʙʦʤ, ʱʦ ʩʧʦʥʫʢʘʻ 

ʙʘʪʴʢʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ ʰʫʢʘʪʠ ʥʦʚʽ, ʥʝʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ 

ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʎʝ ʫʥʽʢʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 

ʘʜʘʧʪʦʚʫʚʘʪʠʩʴ ʜʦ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʜʠʪʠʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʡ ʜʽʷʣʴʥʽʩʪʴ ʚ ʟʦʥʽ 

ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ɸʤʝʨʠʢʠ ʪʘ ʈʦʩʽʾ ʧʨʦʚʝʜʝʥʘ ʤʘʩʰʪʘʙʥʘ ʨʦʙʦʪʘ ʟ 

ʧʨʦʙʣʝʤʠ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʧʨʦ ʱʦ ʻ ʩʚʽʜʯʝʥʥʷ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʩʽʡʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ [3; 5]. ˆʨʫʥʪʦʚʥʠʤʠ ʻ ʨʦʟʨʦʙʢʠ ʨʦʩʽʡʩʴʢʦʛʦ 

ʥʘʫʢʦʚʮʷ ʖ.ʄ.ɻʦʨʚʽʮʘ, ʢʦʪʨʠʡ ʜʦʩʣʽʜʠʚ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʚ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʟ 

ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. ɿʘ ʡʦʛʦ ʩʚʽʜʯʝʥʥʷʤ, ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʜʦʰʢʽʣʴʥʦʾ ʣʘʥʢʠ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʧʨʠʡʰʣʠ ʬʘʭʽʚʮʽ ʫ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ï ʉʐɸ (ʇ.ɻʨʽʥʬʽʣʜ, ʉ.ɻʨʦʚʝʨ, ʉ.ʇʝʡʧʝʨʪ), ʂʘʥʘʜʽ (ʄ.ʃ. 

ɽʩʧʝʨʘʥʩ ʃʘʙʝʣʴ), ʗʧʦʥʽʾ (ʊ.ʉʘʢʘʤʦʪʦ), ʈʦʩʽʾ (ɼ.ɹʦʛʦʷʚʣʝʥʩʴʢʘ, ɸ.ʇʝʨʚʽʥ, 

ʅ.ʇʦʜʜʴʷʢʦʚ, ʉ.ʅʦʚʦʩʝʣʦʚʘ). ʋʩʽ ʮʽ ʥʘʫʢʦʚʮʽ ʜʦʚʦʜʷʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʦʰʢʽʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʢʦʤʧôʶʪʝʨ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʡ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʟ ʨʘʥʥʴʦʛʦ ʜʠʪʠʥʩʪʚʘ. 

ɺ ʋʢʨʘʾʥʽ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʥʘʭʦʜʠʪʴʩʷ 

ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʡ ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʠʡ ʨʝʩʫʨʩ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʝʨʩʦʥʘʣʫ. ʆʜʥʘʢ, ʫ ʙʘʟʦʚʽʡ 

ʧʨʦʛʨʘʤʽ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ çʗ ʫ ʩʚʽʪʽè, ʱʦ ʟʘʪʚʝʨʜʞʝʥʘ ʅʘʢʘʟʦʤ ʄʆʅ ʋʢʨʘʾʥʠ ˉ 

41 ʚʽʜ 29 ʩʽʯʥʷ 2009 ʨʦʢʫ, ʟôʷʚʠʚʩʷ ʥʦʚʠʡ ʨʦʟʜʽʣ çɼʦʰʢʽʣʴʥʠʢ ʽ ʢʦʤʧôʶʪʝʨè, ʱʦ ʻ 

ʧʨʷʤʠʤ ʩʚʽʜʯʝʥʥʷʤ ʥʦʚʠʭ ʚʠʤʦʛ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʥʝʥʦʩʪʽ, ʚʠʭʦʚʘʥʦʩʪʽ ʡ 

ʥʘʚʯʝʥʦʩʪʽ ʜʠʪʠʥʠ ʨʘʥʥʴʦʛʦ ʪʘ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 

 ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʩʝʨʝʜ ʙʘʪʴʢʽʚ ʪʘ ʚʠʭʦʚʘʪʝʣʽʚ ʥʘ ʙʘʟʽ ʰʝʩʪʠ 

ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʫ ʛʨʫʧʘʭ 

ʨʘʥʥʴʦʛʦ ʚʽʢʫ ʢʦʤʧôʶʪʝʨ ʩʧʽʣʴʥʦ ʟ ʜʽʪʴʤʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʪʘʢ ʷʢ ʥʝʤʘʻ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʘ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʠʪʠʥʠ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ ʥʘʡʯʘʩʪʽʰʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʝʨʝʛʣʷʜʦʤ ʤʫʣʴʪʬʽʣʴʤʽʚ. 

ʆʜʥʘʢ, ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ ʻ ʥʘʙʘʛʘʪʦ 

ʰʠʨʰʠʤ. 

ɿʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʟ ʧʠʪʘʥʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʠʪʠʥʠ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ ʜʚʦʭ 

ʜʦ ʩʝʤʠ ʨʦʢʽʚ, ʨʦʟʨʦʙʣʝʥʦʾ  ʢʘʥʘʜʩʴʢʦʶ ʬʽʨʤʦʶ çDILè ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʢʪʦʨʘ ʄ.ʃ. 

ɽʩʧʝʨʘʥʩ ʃʘʙʝʣʴ. ʎʷ ʩʠʩʪʝʤʘ ʘʜʘʧʪʦʚʘʥʘ ʪʘʢʦʞ ʜʣʷ ʜʽʪʝʡ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚʽʜʭʠʣʝʥʴ ʫ 

ʨʦʟʚʠʪʢʫ. ɺʦʥʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʪʠʧʫ IBM PC ʽ Apple, 

ʤʝʪʦʜʠʯʥʦ ʦʧʨʘʮʴʦʚʘʥʘ, ʟʘʙʝʟʧʝʯʝʥʘ ʚʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʚʢʣʶʯʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʪʘ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ [3]. 

 ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ IT-ʽʥʜʫʩʪʨʽʷ ʧʨʦʧʦʥʫʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʜʽʪʝʡ ʫ ʚʽʮʽ ʚʽʜ 2 ʜʦ 7 ʨʦʢʽʚ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʽʛʨʦʚʽ 

ʧʨʦʛʨʘʤʠ ʜʠʜʘʢʪʠʯʥʦʛʦ çʟʘʢʨʠʪʦʛʦè ʪʠʧʫ, ʚ ʷʢʠʭ ʫ ʽʛʨʦʚʽʡ ʬʦʨʤʽ ʜʽʪʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʨʽʰʠʪʠ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɼʦ ʮʴʦʛʦ ʚʠʜʫ ʥʘʣʝʞʘʪʴ ʽʛʨʠ, ʧʦʚôʷʟʘʥʽ 

ʟ: ʬʦʨʤʫʚʘʥʥʷʤ ʫ ʜʽʪʝʡ ʧʦʯʘʪʢʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʫʷʚʣʝʥʴ; ʚʠʚʯʝʥʥʷʤ ʘʙʝʪʢʠ; 

ʥʘʚʯʘʥʥʷʤ ʩʣʦʛʦ- ʽ ʩʣʦʚʦʪʚʦʨʝʥʥʷ ʨʽʜʥʦʾ ʪʘ ʽʥʦʟʝʤʥʠʭ ʤʦʚ; ʧʠʩʴʤʘ ʯʝʨʝʟ ʯʠʪʘʥʥʷ ʪʘ 

ʯʠʪʘʥʥʷ ʯʝʨʝʟ ʧʠʩʴʤʦ; ʬʦʨʤʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʫʷʚʣʝʥʴ ʟ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʧʣʦʱʠʥʽ ʽ ʚ 

ʧʨʦʩʪʦʨʽ; ʝʩʪʝʪʠʯʥʠʤ, ʤʦʨʘʣʴʥʠʤ ʚʠʭʦʚʘʥʥʷʤ; ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʭʦʚʘʥʥʷʤ; ʦʩʥʦʚʘʤʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʩʠʥʪʝʟʫ ʪʘ ʘʥʘʣʽʟʫ ʧʦʥʷʪʴ. 

 ɿʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʪʘ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʣʴʪʬʽʣʴʤʠ, çʞʠʚʽè ʢʥʠʛʠ ʥʘ ʨʽʟʥʠʭ ʤʦʚʘʭ; ʽʛʨʠ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʘʤôʷʪʽ, ʫʚʘʛʠ, ʤʠʩʣʝʥʥʷ, ʫʷʚʠ; ʘʥʽʤʘʮʽʡʥʽ ʩʣʦʚʥʠʢʠ ʽʥʦʟʝʤʥʠʭ ʤʦʚ; ʘʨʪ-

ʩʪʫʜʽʾ, ʥʘʡʧʨʦʩʪʽʰʽ ʛʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ ʟ ʙʽʙʣʽʦʪʝʢʘʤʠ ʤʘʣʶʥʢʽʚ; ʽʛʨʠ-ʧʦʜʦʨʦʞʽ; 

ʥʘʡʧʨʦʩʪʽʰʽ ʧʨʦʛʨʘʤʠ ʟ ʥʘʚʯʘʥʥʷ ʯʠʪʘʥʥʶ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 



73 
 

ɼʣʷ ʤʘʣʶʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʭʦʧʣʶʶʯʽ ʧʽʟʥʘʚʘʣʴʥʽ ʤʘʥʜʨʽʚʢʠ, ʧʦʨʠʥʘʪʠ ʫ ʥʝʚʽʜʦʤʽ ʪʘ ʟʘʛʘʜʢʦʚʽ ʩʚʽʪʠ 

ï ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʟʘʛʣʠʙʣʶʚʘʪʠʩʷ ʚ ʦʢʝʘʥʠ,  ʧʦʜʦʨʦʞʫʚʘʪʠ ʚ ʽʥʰʠʭ ʛʘʣʘʢʪʠʢʘʭ. 

 ʆʪʞʝ, ʢʦʤʧôʶʪʝʨ ʟ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ 

ʤʦʞʥʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʟʘ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʚʠʪʦʢ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʚʽʘʪʫʨʠ 

ʪʘ ʝʢʨʘʥʫ ʷʢ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʘʙʝʪʢʠ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʠʪʷʯʠʭ 

ʨʦʟʚʘʞʘʣʴʥʠʭ ʩʘʡʪʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʨʘʥʥʽʡ ʨʦʟʚʠʪʦʢ. 

 ʆʩʚʦʻʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʧʝʨʽʦʜʠ 

ï ʧʘʩʠʚʥʠʡ ʪʘ ʘʢʪʠʚʥʠʡ. ʆʩʦʙʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧôʁ ʪʝʨʦʤ ʜʽʪʝʡ ʜʨʫʛʦʛʦ ʨʦʢʫ ʞʠʪʪʷ 

ʧʦʣʷʛʘʻ ʚ ʥʝʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʘʚʽʘʪʫʨʫ ʘʙʦ 

ʤʠʰʫ. ʊʦʤʫ ʢʝʨʽʚʥʠʢʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʨʦʩʣʠʡ. ʁʦʛʦ ʟʘʚʜʘʥʥʷ ï 

ʢʦʤʝʥʪʫʚʘʪʠ ʩʚʦʾ ʜʽʾ, ʨʦʟʪʣʫʤʘʯʫʚʘʪʠ ʧʦʜʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, ʜʦʧʦʤʘʛʘʪʠ 

ʧʨʘʮʶʚʘʪʠ ʤʠʰʢʦʶ ʘʙʦ ʥʘ ʢʣʘʚʽʘʪʫʨʽ.  ʇʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʻʥʥʷ ʢʦʤʧôʁ ʪʝʨʘ 

ʩʪʘʥʦʚʠʪʴ ʪʨʝʪʽʡ ʨʽʢ ʞʠʪʪʷ. ʋ ʚʽʮʽ ʜʚʦʭ, ʜʚʦʭ ʟ ʧʦʣʦʚʠʥʦʶ ʨʦʢʽʚ ʜʽʪʠ ʚʞʝ ʚʤʽʶʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʦʣʦʜʽʪʠ ʤʠʰʢʦʶ ʡ ʚʠʢʣʠʢʘʪʠ ʧʦʪʨʽʙʥʫ ʧʨʦʛʨʘʤʫ ʥʘ ʝʢʨʘʥʽ. ʆʜʥʘʢ, 

ʜʦʨʦʩʣʠʡ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʚʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʘʜʘʧʪʘʮʽʾ ʜʠʪʠʥʠ ʜʦ ʫʤʦʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

 ɺʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʧʨʦʙʣʝʤʠ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʻ ʥʘʩʪʫʧʥʽ ʘʩʧʝʢʪʠ: ʦʩʥʘʱʝʥʥʷ ʛʨʫʧ ʚʽʜʧʦʚʽʜʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ, 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʽʯʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʦʙʣʘʰʪʫʚʘʥʥʷ ʜʠʪʷʯʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʯʽʪʢʝ ʜʦʪʨʠʤʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʜʽʪʝʡ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʝʢʨʘʥʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʟʚʦʣʝʥʦʾ ʥʦʨʤʠ, ʧʦʩʪʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

ʚʠʭʦʚʘʪʝʣʽʚ, ʧʽʜʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʫ ʜʽʪʝʡ, ʩʪʚʦʨʝʥʥʷ 

ʜʠʜʘʢʪʠʯʥʠʭ ʤʝʜʽʘʪʝʢ ʪʦʱʦ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʟʤʽʥʥʫ ʝʚʦʣʶʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʰʚʠʜʢʽ 

ʪʝʤʧʠ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʫʩʽʭ ʡʦʛʦ ʣʘʥʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʫ 

ʨʦʟʚʠʚʘʶʯʦ-ʚʠʭʦʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʻ ʤʦʞʣʠʚʠʤ 

ʷʢ ʫʥʽʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʧʨʦʮʝʩʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʫ 

ʩʚʽʪ ʜʠʪʠʥʩʪʚʘ ʻ ʮʽʣʝʥʘʧʨʘʚʣʝʥʘ ʦʨʽʻʥʪʘʮʽʷ  ʥʘ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʾʾ 

ʜʫʭʦʚʥʦʛʦ ʩʚʽʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʟʘʛʨʦʟ, ʷʢʽ ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ. 
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ʃʠʩ ɺ.ʄ. 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʋʢʨʘʠʥʦʚʝʜʝʥʠʷ, ʧʝʜʘʛʦʛʠʢʠ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻʀʏɽʉʂɸʗ ʇʆɼɻʆʊʆɺʂɸ 

ʉʊʋɼɽʅʊʆɺ-ɹɸʂɸʃɸɺʈʆɺ ɺʓʉʐɽʁ ʊɽʍʅʀʏɽʉʂʆʁ 

ʐʂʆʃʓ 

 
ʍʍɯ ʚʝʢ ī ʵʪʦ ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (çlonglifeeducationè), ʩʝʛʦʜʥʷ 

ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʝ ʥʫʞʥʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ. 

ʇʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʚ 

ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʫʩʧʝʰʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʷʭ ʠ ʚʳʚʦʜʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ɺ.ʇ. 

ɸʥʜʨʫʱʝʥʢʦ [1], ʀ.ɸ. ɿʷʟʶʥ[5], ɺ.ɻ. ʂʨʝʤʝʥʴ [7]. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʅ.ɺ. ɸʥʪʦʥʦʚʦʡ [2], ʀ.ʄ. ɹʦʛʜʘʥʦʚʦʡ [3], ʉ.ʋ. 

ɻʦʥʯʘʨʝʥʢʦ [4], ʆ.ɸ. ʀʛʥʘʪʶʢ [6]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ, ʪʘʢ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ (ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ), ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ, ʚʳʜʚʠʛʘʝʤʳʝ ʢ 

ʣʠʯʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ, ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʩʪʘʪʴ ʪʝʤ ʟʚʝʥʦʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʜʸʪ ʩʪʫʜʝʥʪʘ ʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʷʭ, ʫʤʝʥʠʷʭ ʠ ʥʘʚʳʢʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʝʛʢʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ, ʩʪʘʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ. ʇʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʝ ʤʥʝʥʠʝ ʀ.ʄ. ɹʦʛʜʘʥʦʚʘ: 

çʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʥʝ ʩʪʦʣʴʢʦ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʩʢʦʣʴʢʦ 

ʦʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʚʝʨʝʥʥʦ ʚ ʦʙʱʝʩʪʚʝè [3, 

ʉ. 158]. 

ʆ.ɸ. ʀʛʥʘʪʶʢ ʧʦʜʯʝʨʢʠʚʘʝʪ: çʉʪʨʘʪʝʛʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʩʘʤʦʨʘʟʚʠʪʠʠ 

ʣʠʯʥʦʩʪʠ ʧʝʜʘʛʦʛʘ. ʆʙʨʘʟ ʧʝʜʘʛʦʛʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʮʝʣʷʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʩʪʫʧʘʝʪ, ʢʘʢ ʤʦʜʝʣʴ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ī ʧʝʜʘʛʦʛʘ 

ʩʧʦʩʦʙʥʦʛʦ ʩʚʦʙʦʜʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʣʦʞʥʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, 

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯè [6, ʉ. 9]. 

ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʠʤʝʥʥʦ ʝʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ, ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʘʯʘʣʘ, ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ ʢ ʠʟʤʝʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʞʠʟʥʠ, 

ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.ʇʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʝ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ, 

ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʘ ʪʘʢ ʞʝ ʠʤʝʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʥʘʚʳʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ 

ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʪʘ ʢʘʢ ʣʠʯʥʦʩʪʠ. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ 

ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ 



75 
 

ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʝʙʷ ʚ ʩʬʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʶ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ.ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʩʫʙʲʝʢʪ-

ʩʫʙʲʝʢʪʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠʠʥʪʝʨʘʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʠ ʣʠʯʥʦʩʪʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ. ʇʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ï ʙʫʜʫʱʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʣʠʯʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʩʪʫʜʝʥʪʘ ʢʘʢ ʣʠʯʥʦʩʪʴ ʫʥʠʢʘʣʴʥʫʶ, ʥʝʧʦʚʪʦʨʠʤʫʶ, 

ʩʚʦʙʦʜʥʫʶ, ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʣʠʯʥʦʩʪʠ ʙʫʜʫʱʝʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ-ʙʘʢʘʣʘʚʨʦʚ, ʥʘʤʠ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʫʯʝʙʥʳʝ ʧʣʘʥʳ (ʨʠʩ.1) ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʚʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ ʦʨʜʝʥʘ ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ 

ʠʥʩʪʠʪʫʪʘ ʠʤ. ʇ.ʉ. ʅʘʭʠʤʦʚʘ, ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʠ ʢʫʨʦʨʪʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʛ. ʉʠʤʬʝʨʦʧʦʣʴ),ʆʜʝʩʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʭʦʣʦʜʘ ʠʃʫʮʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

 

ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʯʘʩʦʚ ʜʠʩʮʠʧʣʠʥ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʰʠʤʠ 

ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʋʢʨʘʠʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʨʘʟʣʠʯʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʟʘʥʠʞʝʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʸʤʦʤ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʘʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʥʝʜʦʦʮʝʥʢʘ ʨʦʣʠ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʈʘʟʣʠʯʥʳʝ ʧʨʘʢʪʠʢʫʤʳ (ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ) ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʙʦ ʥʦʩʷʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʋ ʩʪʫʜʝʥʪʦʚ 

ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʚʳʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʪʘʢ ʞʝ ʥʦʩʠʪ 

ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʩʧʝʮʠʘʣʠʩʪʘ 

ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʋʯʝʙʥʳʝ ʧʣʘʥʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʘʧʦʣʥʷʶʪʩʷ 

ʠ ʠʟʤʝʥʷʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ɺʳʩʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʬʘʢʫʣʴʪʝʪʳ, 

ʢʘʬʝʜʨʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʟʘʜʘʯʠ ʠ ʮʝʣʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝʫʯʝʙʥʳʭ ʧʣʘʥʦʚçʙʘʢʘʣʘʚʨʦʚèʚ ʦʪʜʝʣʴʥʳʭ 

ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʋʢʨʘʠʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ 

ʥʘ ʫʟʢʦʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʜʠʩʮʠʧʣʠʥʳ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 

ʠʟʫʯʘʶʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʸʤʝ. 
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ʘʩʧʠʨʘʥʪ ʄʀʈʆ,  ʛ. ʄʦʩʢʚʘ 

  

ɸʂʊʋɸʃʔʅʓɽ ʉʈɽɼʉʊɺɸ ʆʎɽʅʂʀ ʈɽɿʋʃʔʊɸʊʆɺ ʆɹʋʏɽʅʀʗ 

ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ 

ʐʂʆʃʓ 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ 

ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʦ ʩ 

ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʝʨʝʦʩʤʳʩʣʝʥʠʝʤ ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ - ʛʘʨʤʦʥʠʟʘʮʠʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʠʨʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ[2]. 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ ʫʯʨʝʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʦʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʝʡ, ʝʛʦ ʛʦʪʦʚʥʦʩʪʠ ʨʝʰʘʪʴ 
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ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉʣʝʜʫʝʪ ʦʩʤʳʩʣʠʪʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʟʥʘʥʠʷʭ, 

ʧʘʨʘʜʠʛʤʘ ʦʙʫʯʝʥʠʷ ʥʝ ʦʪʚʝʯʘʝʪ ʥʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʫʯʘʝʤʳʭ, ʥʠ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ. ʈʝʬʦʨʤʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʛʠʙʢʦʩʪʠ ʤʳʰʣʝʥʠʷ, 

ʨʝʬʣʝʢʩʠʚʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ. 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʣʶʙʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, ʙʝʟ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʛʫʣʷʪʦʨʦʤ ʫʯʝʙʥʦʛʦ ʪʨʫʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ɼʠʘʛʥʦʩʪʠʢʘ - ʵʪʦ ʧʨʦʷʩʥʝʥʠʝ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ 

ʧʨʦʪʝʢʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ɹʝʟ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, 

ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʠʤʝʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʦʙʫʯʝʥʥʦʩʪʠ ï ʵʪʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʠ ʦʙʫʯʘʝʤʦʩʪʠ, ʘ ʪʘʢ ʞʝ, ʜʦʩʪʠʛʥʫʪʳʡ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʤʝʯʝʥʥʦʡ ʮʝʣʠ. ʎʝʣʴʶ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ, ʦʮʝʥʠʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʪʝʯʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʪ.ʝ. ʚ ʜʠʘʛʥʦʩʪʠʢʫ ʚʢʣʘʜʳʚʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ 

ʩʤʳʩʣ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʦʙʫʯʘʝʤʳʭ. ʇʨʦʚʝʨʢʘ ʣʠʰʴ 

ʢʦʥʩʪʘʪʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ, ʥʝ ʚʳʷʩʥʷʷ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʚʷʟʠ ʩ ʧʫʪʷʤʠ, ʩʧʦʩʦʙʘʤʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʚʳʷʚʣʷʝʪ 

ʪʝʥʜʝʥʮʠʠ, ʜʠʥʘʤʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʦʙʫʯʝʥʠʷ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴ, ʧʨʦʚʝʨʢʫ, ʦʮʝʥʠʚʘʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʭ ʘʥʘʣʠʟ, 

ʚʳʷʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ, ʪʝʥʜʝʥʮʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ʂʦʥʪʨʦʣʴ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʬʦʨʤʘʣʴʥʳʤ, ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʦʥ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʦʙʫʯʘʶʱʫʶ, ʨʘʟʚʠʚʘʶʱʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʩʦʝʜʠʥʷʪʴʩʷ ʩ 

ʩʘʤʦʢʦʥʪʨʦʣʝʤ, ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʧʦʣʝʟʥʳʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʘʤʦʤʫ ʦʙʫʯʘʝʤʦʤʫ. 

ʂʦʥʪʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʘʯʝʩʪʚʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʳ ʠʭ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʂʘʢ ʵʣʝʤʝʥʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʴ ʠʤʝʝʪ 

ʨʘʟʥʳʝ ʬʫʥʢʮʠʠ, ʛʣʘʚʥʘʷ ʠʟ ʢʦʪʦʨʳʭ  - ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʃʠʰʴ ʧʦʩʪʦʷʥʥʦ ʠʤʝʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢ çʚʝʜʝʪè ʩʝʙʷ, ʢʘʢ ʨʝʘʛʠʨʫʝʪ ʦʙʫʯʘʶʱʠʡʩʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʤʦʞʥʦ ʥʘʜʝʞʥʦ ʠʜʪʠ ʜʘʣʝʝ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʫʚʝʨʝʥʥʳʤ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʫʯʠʪ ʪʘʢ, ʢʘʢ ʟʘʜʫʤʘʥʦ ʠ ʢʘʢ ʥʘʜʦ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

ʩʣʘʙʳʡ, ʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦʥ ʚʦʩʧʨʠʤʝʪ ʢʘʢ ʩʠʛʥʘʣ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʩʚʦʝʡ ʤʝʪʦʜʠʢʠ.  ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʧʦ ʠʭ ʟʘʜʘʯʘʤ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʛʨʫʧʧʘʤ: 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʚʝʨʦʯʥʦ-ʦʮʝʥʦʯʥʦʡ. ʆʮʝʥʢʘ ï ʝʜʠʥʩʪʚʝʥʥʦʝ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʧʝʜʘʛʦʛʘ ʩʨʝʜʩʪʚʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʫʯʝʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ, ʚʣʠʷʥʠʷ ʥʘ 

ʣʠʯʥʦʩʪʴ. ʀʤʝʥʥʦ  ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʟʜʘʝʪʩʷ 

ʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʦʮʝʥʢʘ, ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʚʦʠʤ ʫʩʧʝʭʘʤ. ʇʦʵʪʦʤʫ ʟʥʘʯʠʤʦʩʪʴ 

ʦʮʝʥʢʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʝ ʬʫʥʢʮʠʡ ʪʨʝʙʫʶʪ ʧʦʠʩʢʘ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳ 

ʦʪʨʘʞʘʣʠ ʚʩʝ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʳ ʠʭ ʚʳʷʚʣʝʥʠʝ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʪʨʝʙʫʝʪ 

ʧʝʨʝʩʤʦʪʨʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʦʪʚʝʯʘʝʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʧʘʨʘʜʠʛʤʝ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚʦ ʌɻʆʉ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ ʠʟʤʝʨʠʪʴ ʩʣʦʞʥʦ, ʦʜʥʘʢʦ ʚʘʞʥʝʡʰʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʨʝʥʠʷʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʡʪʠʥʛʦʚʳʡ ʧʦʜʭʦʜ.  ʈʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ 
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ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʧʦʩʪʦʷʥʥʫʶ ʠ ʨʘʚʥʦʤʝʨʥʫʶ ʨʘʙʦʪʫ. ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʚ ʨʘʤʢʘʭ 

ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʝʪʩʷ  ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʘʢʝʪʘ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʠ ʙʦʣʴʰʦʛʦ ʙʘʥʢʘ ʪʝʩʪʦʚ. ʇʨʠ ʰʠʨʦʢʦʤ ʦʭʚʘʪʝ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʦʡ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʫʩʧʝʰʥʦʩʪʠ ʦʙʫʯʝʥʠʷ 

ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʮʝʣʦʤ ʠ ʜʘʞʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʚ ʩʚʦʝʡ ʫʯʝʙʝ ʟʘ ʩʯʝʪ ʥʘʟʥʘʯʝʥʠʷ ʩʪʠʧʝʥʜʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʡʪʠʥʛʦʤ, ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʫʩʧʝʰʥʳʤ ʩʪʫʜʝʥʪʘʤ, ʧʦʤʦʱʠ ʚ ʫʩʪʨʦʡʩʪʚʝ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʠ ʪ.ʜ.  ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ, ʪʚʦʨʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʉʨʝʜʩʪʚʘ 

ʦʮʝʥʠʚʘʥʠʷ ʜʦʣʞʥʳ ʚʳʷʚʣʷʪʴ ʢʘʢ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪʳ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʤʦʥʩʪʨʘʮʠʶ ʢʦʤʧʝʪʝʥʮʠʡ ʠʣʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ɼʘʥʥʳʡ ʧʫʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʠʥʜʠʢʘʪʦʨʳ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ:  

- ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʩʠʪʫʘʮʠʦʥʥʳʭ 

ʟʘʜʘʥʠʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʫʙʣʠʯʥʳʭ ʟʘʱʠʪ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʘʢʪʠʢʫʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʫʜʝʥʪʘʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; 

 - ʧʨʠʦʨʠʪʝʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʜʦʩʪʠʞʝʥʠʡ 

ʩʪʫʜʝʥʪʦʚ.  

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʪʨʦʣʴ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ ʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ ʫʞʝ ʠʤʝʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ. ʂʦʤʧʣʝʢʪ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʦʮʝʥʠʚʘʥʠʷ ɿʋʅ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ (ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ) ʫʨʦʚʥʷ 

ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʌɻʆʉ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʦʩʚʦʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʆʇʆʇ ï ʥʘʟʳʚʘʝʪʩʷ ʬʦʥʜʦʤ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ[1]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè ʢʘʞʜʳʡ ʚʳʧʫʩʢʥʠʢ ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠ/ʠʣʠ ʢʚʘʣʠʬʠʢʘʮʠʶ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚʦ ʚʥʝʜʨʝʥʠʠ ʌɻʆʉ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʪʨʦʣʴʥʦ-

ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ  (ʂʆʉ) ʠ  ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ (ʂʀʄ), ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ 

ʦʧʨʝʜʝʣʠʪʴ ʛʦʪʦʚʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʀʄʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʚʢʣʶʯʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, ʘ ʪʘʢʞʝ ʚ 

ʄɼʂ - ʧʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʚʦʝʥʠʷ ʠʭ ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʮʝʥʠʚʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-ʦʮʝʥʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʮʝʥʠʚʘʶʪ 

ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦ, ʦʮʝʥʢʘ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʥʦʩʠʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʵʢʩʧʝʨʪʘʤʠ. ʊʦ, ʯʪʦ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ - ʛʦʪʦʚʥʦʩʪʴ ʢ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʢʦʤʧʝʪʝʥʮʠʡ - ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʂʆʉʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʝ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ  ʂʀʄʳ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʦ ʦʮʝʥʢʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦ, ʙʝʟ ʚʳʩʪʘʚʣʝʥʠʷ ʙʘʣʣʴʥʳʭ ʦʪʤʝʪʦʢ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʵʢʟʘʤʝʥʝ ʚ 

ʇʄ[3].  

ʇʨʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ  ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʝʩʪʳ 

(mastery tests) ï ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʜʝʣʠʪʴ ʪʝʩʪʠʨʫʝʤʳʭ ʥʘ ʛʨʫʧʧʳ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʠ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʩ ʧʦʟʠʮʠʠ 

ʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ mastery tests ʨʘʩʩʯʠʪʘʥʦ ʥʝ ʥʘ 

ʩʨʘʚʥʝʥʠʝ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʪʝʩʪʘʭ ʩ ʥʦʨʤʘʪʠʚʥʦ - 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʥʘ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʠʤ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɼʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʩʪʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʦʪʢʨʳʪʳʝ ʟʘʜʘʥʠʷ ʠ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʪʝʩʪʦʚ ʧʦ ʫʨʦʚʥʷʤ 

ʩʣʦʞʥʦʩʪʠ:  

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʡ (ʫʟʥʘʚʘʥʠʝ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʩʚʦʡʩʪʚ). ʕʪʦʪ ʫʨʦʚʝʥʴ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʫʟʥʘʚʘʝʤʦʡ ʬʦʨʤʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ - ʪʝʩʪʳ ʧʦ ʫʟʥʘʚʘʥʠʶ, ʪ.ʝ. ʦʪʦʞʜʝʩʪʚʣʝʥʠʶ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ 

(ʟʘʜʘʥʠʷ ʥʘ ʦʧʦʟʥʘʥʠʝ, ʨʘʟʣʠʯʝʥʠʝ ʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ, ʷʚʣʝʥʠʡ ʠ ʧʦʥʷʪʠʡ). 

ɺʦʧʨʦʩʳ ʟʘʜʘʶʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʠ ʟʘʢʨʳʪʦʡ ʬʦʨʤʘʭ ʧʦ ʦʩʥʦʚʥʳʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ 

ʝʜʠʥʠʮʘʤ ʜʠʩʮʠʧʣʠʥʳ.  

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ - ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ (ʚʳʧʦʣʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʨʘʟʮʫ, 

ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ) - ʪʝʩʪʳ-ʧʦʜʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʤʝʨʝʥʥʦ ʧʨʦʧʫʱʝʥʦ ʩʣʦʚʦ, ʬʨʘʟʘ, ʬʦʨʤʫʣʘ ʠʣʠ ʜʨʫʛʦʡ ʢʘʢʦʡ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʵʣʝʤʝʥʪ ʪʝʢʩʪʘ, ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʝʩʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʩʪʘ-

ʧʦʜʩʪʘʥʦʚʢʠ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʥʠʢʘʢʦʡ ʧʦʤʦʱʠ ʜʘʞʝ ʚ ʚʠʜʝ ʥʘʤʝʢʦʚ ʠ ʪʨʝʙʫʝʪʩʷ ʜʘʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʦʥʷʪʠʶ, ʫʢʘʟʘʪʴ ʩʣʫʯʘʡ ʜʝʡʩʪʚʠʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪ.ʜ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ 

ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ, ʫʩʣʦʚʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ çʩ ʤʝʩʪʘè ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʩʪʥʫʶ 

ʨʘʟʨʝʰʘʶʱʫʶ ʠʭ ʧʨʦʮʝʜʫʨʫ (ʧʨʘʚʠʣʦ, ʬʦʨʤʫʣʫ, ʘʣʛʦʨʠʪʤ) ʠ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚ ʟʘʜʘʯʝ ʚʦʧʨʦʩ.  

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʧʨʦʜʫʢʪʠʚʥʳʡ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ). ʊʝʩʪʘʤʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʤʦʛʫʪ ʩʪʘʪʴ 

ʥʝʪʠʧʦʚʳʝ ʟʘʜʘʯʠ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʩʣʦʚʠʷ ʟʘʜʘʯʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʪʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʝʩʪʦ ʚ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ɽʛʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʬʦʨʤʝ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʥʠʡ, ʠʣʠ ʢʝʡʩ-ʩʠʪʫʘʮʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʣʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʝʡʩ-ʠʟʤʝʨʠʪʝʣʝʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʠʣʠ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʦʜʝʣʴ, ʠʤʠʪʠʨʫʶʱʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ 

ʩʠʪʫʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘʟʳʚʘʶʪ ʢʝʡʩʦʤ. ʈʘʙʦʪʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘʜ ʢʝʡʩʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʘʨʛʫʤʝʥʪʦʚ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʠ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʢʝʡʩ-ʠʟʤʝʨʠʪʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʠʭ ʚʘʞʥʘʷ ʤʦʪʠʚʠʨʫʶʱʘʷ ʨʦʣʴ, ʧʦʙʫʞʜʘʶʱʘʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʟʠʮʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʫʤʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʳʭ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʉʇʆ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ, 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʭʦʨʦʰʠʡ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʡ ʟʘʜʝʣ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʦʮʝʥʦʯʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʮʝʥʠʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʜʥʘʢʦ, ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʢʦʤʧʝʪʝʥʮʠʠ ʪʨʝʙʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʜʦʨʘʙʦʪʢʠ. 
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ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʨʦʚʥʝʚʦʛʦ 
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ʇʦʤʠʛʫʝʚʘ ɽ.ɸ. 

 ʂ.ʬ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ ʬʘʢʫʣʴʪʝʪʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʠ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

  

ʀʅʊɽʈʅɽʊ-ʊɽʍʅʆʃʆɻʀʀ ʂɸʂ ʉʈɽɼʉʊɺʆ ʈɽɸʃʀɿɸʎʀʀ 

ʃʀʏʅʆʉʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ ɺ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ɺʋɿɸ 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ 

ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʩʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʦ-ʪʠʧʠʯʥʳʭ ʢʘʯʝʩʪʚ, ʩʢʦʣʴʢʦ ʷʨʢʦ-

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʯʝʣʦʚʝʢʫ ʨʘʟʚʠʚʘʪʴʩʷ ʠ  ʦʩʪʘʚʘʪʴʩʷ ʩʘʤʠʤ ʩʦʙʦʡ ʚ 

ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʝʤʩʷ ʩʦʮʠʫʤʝ. ʂʨʦʤʝ ʪʦʛʦ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʣʦʜʝʞʴ 

ʧʨʘʛʤʘʪʠʯʥʘ, ʨʘʩʢʨʝʧʦʱʝʥʘ ʠ ʥʝʟʘʚʠʩʠʤʘ, ʘ ʵʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʝʜʘʛʦʛʦʚ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʫʯʘʱʠʤʠʩʷ.  

ʃʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ  ï ʵʪʦ ʪʠʧ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʝʥʠʢʘ ʠ ʧʝʜʘʛʦʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʦʟʜʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʫ ʩʫʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʝʙʷ. ɺ ʮʝʥʪʨʝ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ï ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ [3, ʩ.12].  

ɺʥʝʜʨʝʥʠʝ Internet ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘʟʘʣʦ ʝʛʦ ʢʦʣʦʩʩʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʤʝʥʥʦ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ  ʟʥʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʝʯʘʪʥʳʝ ʥʦʩʠʪʝʣʠ ʫʞʝ ʥʝ ʫʩʧʝʚʘʶʪ ʩʦʜʝʨʞʘʪʴ 

ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘʧʨʘʚʣʷʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ [1]. 

ʀʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʟʘʥʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʩʚʘʠʚʘʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʯʝʣʦʚʝʢ ʩʘʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʩʪʝʧʝʥʴ 

ʪʨʫʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʝʪ ʧʫʪʠ ʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙʫʯʘʝʤʳʤ. ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʧʦʩʦʙʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʋʯʘʩʪʥʠʢ ʧʨʦʮʝʩʩʘ 

ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʚ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ ʥʝʛʦ ʪʝʤʧʝ ʠ ʩʦʯʝʪʘʥʠʠ 

ʟʨʠʪʝʣʴʥʳʭ ʠ ʩʣʫʭʦʚʳʭ ʦʙʨʘʟʦʚ. 

ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʩʪʫʜʝʥʪʦʚ.  ʉʣʝʜʦʚʘʥʠʝ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʦʟʥʘʯʘʝʪ ʚʚʝʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʱʠʭʩʷ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ, 

ʜʦʧʦʣʥʷʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʣʝʢʮʠʠ, 

ʢʥʠʛʠ, ʫʯʝʙʥʳʝ ʬʠʣʴʤʳ ʠ ʜʨʫʛʠʝ ʦʙʱʝʧʨʠʥʷʪʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ï 
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ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʦʥʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʫʯʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʧʨʠʥʮʠʧ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠʤʝʥʥʦ ʧʦʪʦʤʫ ʠ ʩʪʘʣ  ʵʚʨʠʩʪʠʯʝʩʢʠʤ 

ʧʨʠʥʮʠʧʦʤ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʦʥ ʩʚʷʟʘʥ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ: ʵʪʦʪ ʧʨʦʮʝʩʩ, ʧʦ ʩʫʪʠ, 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʛʠʧʝʨʪʝʭʥʦʣʦʛʠʡ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʫʣʴʪʠʤʝʜʠʘ, ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ï 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʥʮʠʧʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʩʝ ʥʦʚʳʭ ʬʦʨʤʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʢʫʣʴʪʫʨʫ ʩʪʫʜʝʥʪʦʚ: ʤʦʪʠʚʘʮʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʦʩʦʟʥʘʥʠʝ ʮʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʚʣʝʯʝʥʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ); ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ (ʚʣʘʜʝʥʠʝ ʧʦʥʷʪʠʡʥʳʤ 

ʘʧʧʘʨʘʪʦʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʧʨʦʩʘ, ʥʘʣʠʯʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʫʯʘʱʝʛʦʩʷ); 

ʥʘʫʯʥʳʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ (ʦʩʤʳʩʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʝʚ ʵʣʝʤʝʥʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʩʣʝʜʦʚʘʥʠʝ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʫʯʥʦʛʦ ʩʪʠʣʷ 

ʤʳʰʣʝʥʠʷ, ʦʙʦʙʱʝʥʠʝ ʧʨʝʜʤʝʪʥʦʛʦ ʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ); 

ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʯʥʦʩʪʠ (ʫʨʦʚʝʥʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʜʝʡ ʠ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʩʪʝʧʝʥʴ ʟʥʘʢʦʤʩʪʚʘ ʩ ʠʩʪʦʨʠʝʡ ʥʘʫʢʠ ʠ ʝʝ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ, ʵʢʩʪʨʘʚʝʨʩʠʷ ʥʘʫʯʥʦʛʦ ʦʙʱʝʥʠʷ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ [2, ʩ.134-148]. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʚ ʨʘʤʢʘʭ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʘʨʩʝʥʘʣ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ, ʩʪʠʤʫʣʠʨʫʝʪ ʝʛʦ ʠ ʨʘʩʢʨʝʧʦʱʘʝʪ ʚʦʦʙʨʘʞʝʥʠʝ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʤʳʩʣʠʤʳʝ ʨʘʥʝʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ 

ʩʪʫʜʝʥʪʘ, ʬʦʨʤʠʨʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ, ʩʘʤʦʨʘʟʚʠʪʠʠ. ʆʙʫʯʘʶʱʠʝ 

ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʢʘʞʜʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʘʜʩʪʨʦʡʢʠ [2, ʩ. 104-108].  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʚʦʧʨʦʩʦʚ; ʧʦʠʩʢ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ; ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʢʦʥʢʫʨʩʘʭ ʠ ʛʨʘʥʪʘʭ; ʚʢʣʶʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʙʦʪʫ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ; ʦʪʧʨʘʚʢʘ ʟʘʷʚʦʢ, ʜʦʢʣʘʜʦʚ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ; ʧʫʙʣʠʢʘʮʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʥʘ ʩʘʡʪʝ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʮʝʥʪʨʘʤʠ, ʦʨʛʘʥʠʟʫʶʱʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ; ʧʝʨʝʧʠʩʢʘ ʩ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘʤʠ ʚ ʜʨʫʛʠʭ 

ʛʦʨʦʜʘʭ, ʩʪʨʘʥʘʭ, ʚʳʧʦʣʥʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ; ʟʥʘʢʦʤʩʪʚʦ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʝʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʧʦʟʥʘʥʠʷ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʙʣʝʤʘʤ ʚ ʧʨʦʮʝʩʩʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʜʘʥʠʷʤ. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ʀʭ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ 

ʟʥʘʥʠʡ ʧʦʥʷʪʠʡ, ʬʘʢʪʦʚ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʩʪʠ 

ʟʥʘʥʠʷ ʠ ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʋʯʘʱʠʝʩʷ ʥʝ ʟʘʫʯʠʚʘʶʪ ʪʝʨʤʠʥʳ, ʘ ʧʦʥʠʤʘʶʪ ʠʭ, ʫʯʘʪʩʷ 

ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ. 

ʅʝ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʥʠʤʘʶʪ 

ʦʙʫʯʘʶʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʦʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʷʨʢʦ ʠ ʜʠʥʘʤʠʯʥʦ ʧʝʨʝʜʘʚʘʪʴ 

ʟʥʘʥʠʷ, ʦʧʳʪ, ʪʨʘʜʠʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʘʥʩʣʷʮʠʶ ʢʫʣʴʪʫʨʳ ʚ ʭʦʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʧʦʠʩʢʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ.  ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʝʙʫʝʪ ʦʪ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʯʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʥʘʚʳʢʦʚ, ʥʦ ʠ ʫʤʝʥʠʷ ʥʘʙʣʶʜʘʪʴ, 

ʩʨʘʚʥʠʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ.  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ, ʝʤʢʦʩʪʴ (ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠʝʤʳ, ʬʦʨʤʳ, ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʙʳʩʪʨʦʪʫ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ); ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʜʘʯʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ (ʩʪʝʧʝʥʴ ʜʠʘʣʦʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ); ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʤʧ 

ʧʨʦʭʦʞʜʝʥʠʷ ʠʛʨʦʚʳʭ ʩʪʨʘʪʝʛʠʡ; ʘʢʪʠʚʠʟʘʮʠʷ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʧʨʦʯʥʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʤʘʪʝʨʠʘʣʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ; 

ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ; ʚʦʩʧʠʪʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʥʠʶ 

ʠ ʪ.ʜ. 

ɺ Internet ʵʣʝʢʪʨʦʥʥʳʝ ʠʛʨʳ ʨʝʘʣʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʫʤʦʚ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʠʣʠ ʦʪʣʦʞʝʥʥʦʤ 

ʚʨʝʤʝʥʠ. ɺ ʪʘʢʠʭ ʠʛʨʘʭ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: ʦʙʫʯʘʶʱʠʡ ʠ ʠʛʨʦʚʦʡ. ɽʩʣʠ 

ʧʨʝʦʙʣʘʜʘʝʪ ʦʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ, ʪʦ ʠʛʨʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ, ʦʪʨʘʙʦʪʢʦʡ. ɺ 

ʩʣʫʯʘʝ ʞʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʠʛʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʛʨʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ.  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ Internet ʩʝʛʦʜʥʷ ʧʦʣʫʯʠʣʠ ʢʘʟʫʘʣʴʥʳʝ ʠʛʨʳ. 

ʇʦʧʫʣʷʨʥʳʝ ʞʘʥʨʳ ʩʨʝʜʠ ʢʘʟʫʘʣʴʥʳʭ ʠʛʨ:  ʵʢʰʝʥ-ʠʛʨʳ (actions); ʨʘʟʚʠʚʘʶʱʠʝ ʠʛʨʳ; 

ʣʦʛʠʯʝʩʢʠʝ ʠʛʨʳ;  çʪʨʠ ʚ ʨʷʜè ʠʣʠ çʩʦʙʠʨʘʝʤ ʧʦ ʪʨʠè (match 3); ʩʠʤʫʣʷʪʦʨʳ ʠ 

ʩʪʨʘʪʝʛʠʠ (simulation/strategy); ʢʚʝʩʪʳ (quest) ʠ ʪ ʜ.  ɺʩʝ ʵʪʠ ʞʘʥʨʳ ʜʦʩʪʘʪʦʯʥʦ 

ʧʣʦʜʦʪʚʦʨʥʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ (ʨʘʟʫʤʝʝʪʩʷ,  ʤʳ ʥʝ ʛʦʚʦʨʠʤ ʦ 

çʩʪʨʝʣʷʣʢʘʭè, çʙʨʦʜʠʣʢʘʭè  ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʠʛʨʘʭ, ʢʦʪʦʨʳʤʠ ʧʝʨʝʥʘʩʳʱʝʥʘ 

ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ).  

ɹʝʟʫʩʣʦʚʥʦ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɸʢʪʠʚʥʦ ʚʥʝʜʨʷʝʤʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʠ ʰʢʦʣʘʭ ʚ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ, ʦʥʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʣʠʯʥʦʩʪʠ, ʝʝ 

ʢʫʣʴʪʫʨʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʥʦʤʫ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʫʯʘʩʪʠʶ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʯʘʩʪʫʶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʥʝʦʙʭʦʜʠʤʳ 

ʢʦʤʧʴʶʪʝʨʳ, ʤʦʜʝʤʳ ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ, ʥʦʚʳʝ ʫʯʝʙʥʠʢʠ ʠ ʪ.ʜ.).  ʂʨʦʤʝ ʪʦʛʦ, ʪʨʫʜʥʦʩʪʠ 

ʦʩʚʦʝʥʠʷ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʟʥʠʢʘʶʪ ʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʩʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʠ ʫʤʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʠ ʠʩʢʘʪʴ ʧʫʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [4]. ʇʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʦʪʝʥʮʠʘʣʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʨʝʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʠʯʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʦʙʥʦʚʣʷʶʪʩʷ, 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʩʣʦʞʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʠʥʪʝʣʣʝʢʪʝ, ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʤʥʦʛʦʷʟʳʯʥʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʠ ʪ.ʧ. ʠ ʵʪʦ ʪʦʣʴʢʦ ʫʩʣʦʞʥʷʝʪ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʦ ʝʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ,  ʩʚʷʟʘʥʥʳʝ  ʩ  ʣʠʯʥʦʩʪʴʶ  ʩʘʤʦʛʦ  ʦʙʫʯʘʝʤʦʛʦ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ 

ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʚʳʩʦʢʦʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʦʙʫʯʘʝʤʦʛʦ,  ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ  ʚ  ʧʦʣʫʯʝʥʠʠ  ʟʥʘʥʠʡ,   ʩʧʦʩʦʙʥʦʛʦ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ  ʩʦʙʩʪʚʝʥʥʦʝ ʦʙʫʯʝʥʠʝ.   

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʮʝʣʳʡ  ʨʷʜ  ʧʨʦʙʣʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʠ  

ʦʨʛʘʥʠʟʘʮʠʠ  ʀʥʪʝʨʥʝʪ-ʦʙʨʘʟʦʚʘʥʠʷ:  ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ,  ʪʝʭʥʠʯʝʩʢʠʭ,  ʧʩʠʭʦ-
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ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ,  ʷʟʳʢʦʚʳʭ,  ʤʝʞʢʫʣʴʪʫʨʥʳʭ,  ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ,  ʵʢʦʥʦʤʠʯʝʩʢʠʭ,  

ʩʦʮʠʘʣʴʥʳʭ  ʧʨʦʙʣʝʤ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ  ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ  

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɿʘʫʪʦʨʦʚʘ ʕ.ɺ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʨʝʜʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʝʩʘ ʣʠʯʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ//ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ï 2007. ˉ2. ʩ. 104-

108. 

2. ʄʘʢʦʪʨʦʚʘ ɻ.ɺ. ʊʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ //ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ.- 2007. ˉ5. 

ʩ. 134-148. 

3. ʐʝʚʣʶʢʦʚʘ ʆ.ʅ., ʃʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢʘʢ ʫʩʣʦʚʠʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʨʝʜʥʝʡ 

ʰʢʦʣʝ [ʊʝʢʩʪ]: ʜʠʩ. é ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ, 2006. 

4. ʗʢʦʚʣʝʚ ɸ.ʀ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ // 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2002. ˉ 2 ʩ.32-37 
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ʅʘʧʨʷʤ 7. ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ 
 

ɹʘʙôʷʢ ʃ.ɺ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʄʘʮʷʢ ʆ.ʄ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʐʝʚʯʫʢ ɺ.ʋ. 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɿʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʇɽʈɽʊɺʆʈɽʅʅʗ ɻɸɿʆʇʆɼɯɹʅʀʍ 

ɸʃʂɸʅɯɺ ʊɸ ɸʃʂɽʅɯɺ ʅɸ ɺʀʉʆʂʆʂʈɽʄʅɽɿɽʄʀʉʊʆʄʋ 

ʎɽʆʃɯʊɺʄɯʉʅʆʄʋ ʂɸʊɸʃɯɿɸʊʆʈɯ ʎɺʄ+2 % ʤʘʩ. Zn 
 

 ʆʜʥʠʤ ʟ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʜʝʨʞʘʥʥʷ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʪʘ ʘʣʢʝʥʽʚ ʥʘ ʚʠʩʦʢʦʢʨʝʤʥʝʟʤʠʩʪʠʭ ʮʝʦʣʽʪʚʤʽʩʥʠʭ 

ʢʘʪʘʣʽʟʘʪʦʨʘʭ. 

 ʅʘ ʢʘʬʝʜʨʽ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʨʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʫ ʪʘ ʪʝʭʥʦʣʦʛʽʶ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʮʝʦʣʽʪʫ ʪʠʧʫ ʧʝʥʪʘʩʠʣ 

ʤʘʨʢʠ ʎɺʄ, ʷʢʠʡ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʥʘ ɸʥʛʘʨʩʴʢʦʤʫ ʟʘʚʦʜʽ 

ʢʘʪʘʣʽʟʘʪʦʨʽʚ (ʈʦʩʽʷ). ɺʢʘʟʘʥʠʡ ʮʝʦʣʽʪ ʤʦʜʠʬʽʢʫʚʘʣʠ ʤʝʪʘʣʘʤʠ: ʮʠʥʢʦʤ, ʛʘʣʽʻʤ, 

ʢʘʜʤʽʻʤ, ʢʦʙʽʣʴʪʦʤ, ʤʽʜʜʶ ʽ ʽʥ. ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʥʘʚʝʜʝʥʘ ʚ [1]. 

ʅʘʡʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʪʘ ʘʣʢʝʥʽʚ 

ʚ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʧʨʦʷʚʣʷʻ ʢʘʪʘʣʽʟʘʪʦʨ, ʤʦʜʠʬʽʢʦʚʘʥʠʡ 2 % ʤʘʩ. ʮʠʥʢʫ ï            

ʎɺʄ+2 % ʤʘʩ. Zn. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʪʘ ʘʣʢʝʥʽʚ ʥʘ 

ʚʢʘʟʘʥʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʩʪʘʥʦʚʮʽ ʧʨʦʪʦʯʥʦʛʦ ʪʠʧʫ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ 

ʫʤʦʚʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʙ ʽʟʦʪʝʨʤʽʯʥʠʡ ʨʝʞʠʤ ʽʜʝʘʣʴʥʦʛʦ ʚʠʪʽʩʥʝʥʥʷ ʽ ʨʝʘʢʮʽʷ ʧʨʦʪʽʢʘʣʘ 

ʙ ʫ ʚʥʫʪʨʽʰʥʴʦʢʽʥʝʪʠʯʥʽʡ ʘʙʦ ʩʫʤʽʞʥʠʭ ʟ ʥʝʶ ʦʙʣʘʩʪʷʭ. 

 ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʨʝʘʢʮʽʾ ʫ ʚʥʫʪʨʽʰʥʴʦʢʽʥʝʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʰʚʠʜʢʽʩʪʴ 

ʨʝʘʢʮʽʾ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ. 

 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʞʠʤʫ ʽʜʝʘʣʴʥʦʛʦ ʚʠʪʽʩʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʪʨʫʙʢʠ ʨʝʘʢʪʦʨʘ dʪʨʫʙʢʠ ʜʦ ʜʽʘʤʝʪʨʫ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ dʟʝʨʥʘ ʚ 

ʤʝʞʘʭ 

6 < dʪʨʫʙʢʠ/dʟʝʨʥʘ < 12 

ʘ ʜʦʚʞʠʥʘ ʰʘʨʫ ʢʘʪʘʣʽʟʘʪʦʨʘ (Lʢʘʪ.) ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʷʢ ʤʽʥʽʤʫʤ ʚ 2-3 ʨʘʟʠ 

ʜʽʘʤʝʪʨ ʪʨʫʙʢʠ (dʪʨʫʙʢʠ) [2] 

Lʢʘʪ. > (2,5-3) d ʪʨʫʙʢʠ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʚʠʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʙʣʠʟʴʢʦʾ ʜʦ ʩʪʽʥʢʠ ʨʝʘʢʪʦʨʘ ʙʫʚ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟ ʤʝʥʰʠʡ, ʥʽʞ 

ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʾ, ʘ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʩʽʯʝʥʥʷʤ ʧʽʜ ʯʘʩ ʝʥʜʦ- ʪʘ 

ʝʢʟʦʪʝʨʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʂ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʪʘ ʚʠʙʦʨʫ ʫʤʦʚ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʾ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʨʦʟʤʽʨʫ 

ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʥʘ ʢʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʪʘ ʘʣʢʝʥʽʚ. ʗʢ 

ʤʦʜʝʣʴʥʽ ʚʫʛʣʝʚʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʧʽʣʝʥ ʪʘ ʽʟʦʙʫʪʘʥ. ʂʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʧʽʣʝʥʫ ʚʠʚʯʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 773 ʂ ʪʘ ʦʙôʻʤʥʦʾ ʰʚʠʜʢʦʩʪʽ 5000 ʛʦʜ
-1
, ʽʟʦʙʫʪʘʥʫ ï 
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ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 823 ʂ ʪʘ ʦʙôʻʤʥʦʾ ʰʚʠʜʢʦʩʪʽ 3000 ʛʦʜ
-1
, ʦʩʢʽʣʴʢʠ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʩʦʢʽ ʩʪʫʧʝʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʧʽʣʝʥʫ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘ 

ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʦʙôʻʤʥʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʥʽʞ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʽʟʦʙʫʪʘʥʫ. ɼʽʘʤʝʪʨ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʟʤʽʥʶʚʘʣʠ ʚ ʤʝʞʘʭ 0,25-2,0 ʤʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 1, 2.  

ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʜʽʘʤʝʪʨʘ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʥʘ ʢʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ  ʧʨʦʧʽʣʝʥʫ 

(ʪʝʤʧʝʨʘʪʫʨʘ 773 ʂ, ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ 5000 ʛʦʜ
-1
) 

ʌʨʘʢʮʽʷ ʟʝʨʝʥ ʢʘʪʘʣʽʟʘʪʦʨʘ, 

ʤʤ 

ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʧʽʣʝʥʫ, % 

ɺʠʭʽʜ ʨʽʜʢʦʛʦ ʢʘʪʘʣʽʟʘʪʫ, % 

0,250-0,315 96,7 66,2 

0,315-0,350 96,7 66,2 

0,500-0,750 89,2 55,8 

0,750-1,00 88,8 48,8 

1,600-2,00 84,2 46,0 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 1, ʨʦʟʤʽʨ ʜʽʘʤʝʪʨʘ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʧʽʣʝʥʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠ 

ʜʽʘʤʝʪʨʽ ʟʝʨʥʘ dʟʝʨʥʘ <0,5 ʤʤ. 

ɺ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʜʽʘʤʝʪʨʘ ʟʝʨʥʘ ʥʘ ʢʘʪʘʣʽʪʠʯʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʟʦʙʫʪʘʥʫ. ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʨʝʥ 

ʢʘʪʘʣʽʟʘʪʦʨʘ ʨʦʟʤʽʨʦʤ  ʜʦ 0,75 ʤʤ ʪʘ ʜʨʽʙʥʽʰʠʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻ ʩʪʫʧʽʥʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʫʛʣʝʚʦʜʥʶ ʪʘ ʚʠʭʽʜ ʨʽʜʢʦʛʦ ʢʘʪʘʣʽʟʘʪʫ. 

ʊʘʙʣʠʮʷ 2 

ɺʧʣʠʚ ʜʽʘʤʝʪʨʘ ʟʝʨʥʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʥʘ ʢʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ  

 ʽʟʦ-ʙʫʪʘʥʫ (ʪʝʤʧʝʨʘʪʫʨʘ 823 ʂ, ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ 3000 ʛʦʜ
-1
) 

ʌʨʘʢʮʽʷ ʟʝʨʝʥ ʢʘʪʘʣʽʟʘʪʦʨʘ, 

ʤʤ 

ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʽʟʦʙʫʪʘʥʫ, % 

ɺʠʭʽʜ ʨʽʜʢʦʛʦ ʢʘʪʘʣʽʟʘʪʫ, % 

0,250-0,315 76,3 25,0 

0,315-0,350 75,7 25,0 

0,500-0,750 74,2 21,7 

0,750-1,000 72,3 18,1 

1,600-2,000 53,8 14,5 

ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ 

ʨʝʘʢʮʽʾ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʪʘ ʘʣʢʝʥʽʚ ʥʘ ʬʨʘʢʮʽʷʭ ʟʝʨʝʥ 

ʢʘʪʘʣʽʟʘʪʦʨʘ ʤʝʥʰʝ 0,5 ʤʤ ʧʨʦʪʽʢʘʶʪʴ ʫ ʚʥʫʪʨʽʰʥʴʦʢʽʥʝʪʠʪʯʥʽʡ ʦʙʣʘʩʪʽ. 

ʅʘ ʚʠʱʝʚʢʘʟʘʥʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ, ʪʠʩʢ) ʥʘ ʚʠʭʽʜ ʪʘ ʩʢʣʘʜ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʣʢʘʥʽʚ ʉ3-ʉ4 ʪʘ 

ʘʣʢʝʥʽʚ ʉ2-ʉ4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 573-873 ʂ ʪʘ ʦʙôʻʤʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ 250-10000 ʛʦʜ 
-1
. ʇʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 4,0 ʜʦ 573,5 ʢʇʘ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʦʜʝʨʞʘʥʥʷ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʘʣʢʝʥʽʚ ʉ2-ʉ4 ʥʘ ʢʘʪʘʣʽʟʘʪʦʨʽ ʎɺʄ+2 % ʤʘʩ. Zn: ʪʝʤʧʝʨʘʪʫʨʘ    723 ʂ, 

ʦʙôʻʤʥʘ ʰʚʠʜʢʽʩʪʴ 1000 ʛʦʜ
-1
, ʪʠʩʢ ʙʣʠʟʴʢʠʡ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. ɿʘ ʜʘʥʠʭ ʫʤʦʚ ʚʠʭʽʜ 
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ʨʽʜʢʦʛʦ ʢʘʪʘʣʽʟʘʪʫ ʩʪʘʥʦʚʠʪʴ 60-70 % ʤʘʩ., ʚʤʽʩʪ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʥʴʦʤʫ 

ʙʽʣʴʰʝ 90 %. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʘʣʢʘʥʽʚ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʽ 823 ʂ 

ʪʘ ʦʙôʻʤʥʽʡ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʩʠʨʦʚʠʥʠ 500 ʛʦʜ
-1
. ɺʠʭʽʜ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʩʪʘʥʦʚʠʪʴ (% ʤʘʩ.): ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ     ʧʨʦʧʘʥʫ ï 25,2; ʥ-ʙʫʪʘʥʫ ï 43,6; ʽʟʦʙʫʪʘʥʫ ï 

50,9. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. ʄʘʮʷʢ ʆ.ʄ., ɼʟʽʭ ɯ.ʇ., ɸʙʘʜʞʝʚ ʉ.ʉ., ʐʝʚʯʫʢ ɺ.ʋ. ʂʘʪʘʣʽʪʠʯʥʘ ʘʨʦʤʘʪʠʟʘʮʽʷ ʙʫʪʘʥʫ 

ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʟʨʘʟʢʘʭ ʮʝʦʣʽʪʫ ʎɺʄ // ʕʢʦʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ï 1994, 

ˉ 5-6. ï ʉ. 24-27. 

2. ʊʝʭʥʦʣʦʛʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ / ʇʦʜ ʨʝʜʘʢʮʠʝʡ ʄʫʭʣʝʥʦʚʘ ʃ.ʄ. ʃ.: ʍʠʤʠʷ, 1989. ï 272 ʩ. 

 

ɹʦʛʦʫʪʜʠʥʦʚʘ ɸ.ɸ.   

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ ʪʦʚʘʨʦʚ  

ʐʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ  

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʇʘʣʘʛʠʥʘ ʄ.ɺ.  

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ ʪʦʚʘʨʦʚ  

ʐʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ  

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

  

ʊɽʍʅʆʃʆɻʀʗ ʇʀɺɸ ɹɽɿɸʃʂʆɻʆʃʔʅʆɻʆ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʕʂʉʊʈɸʂʊʆɺ ɸʈɸʃʀʀ 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʣʫʶ ʜʦʣʶ ʨʳʥʢʘ ʚ ʩʙʳʪʝ ʧʠʚʦʙʝʟʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʫʩʢʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʚʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ [1, 4, 5, 6]. ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʦʧʫʣʷʨʥʦʛʦ ʥʘʧʠʪʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʜʦʙʘʚʢʠ: ʠʟ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʪʘʢ ʞʝ ʜʠʢʦʨʦʩʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʥʫʪʨʠʝʥʪʳ ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘʭʦʜʷʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʦʡ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʫʩʚʦʷʝʤʦʡ ʬʦʨʤʝ, ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [2, 3]. ʉʧʝʢʪʨ ʠʭ ʵʬʬʝʢʪʦʚ ʣʝʞʠʪ ʚ 

ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʧʩʠʭʦʤʦʪʦʨʥʳʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʠ ʥʦʦʪʨʦʧʘʤʠ, ʧʦʵʪʦʤʫ ʧʨʦʜʫʢʪʳ ʩ 

ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʪʥʦʩʷʪ ʢ çʦʙʱʝʪʦʥʠʟʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤè ʠʣʠ çʘʜʘʧʪʦʛʝʥʘʤè [2].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʧʠʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ  

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʜʠʢʦʨʦʩʘ - ʘʨʘʣʠʠ ʚʳʩʦʢʦʡ (ɸraliae elata).  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʣʦʜ ʧʠʚʦʚʘʨʝʥʥʳʡ, ʷʯʤʝʥʥʳʡ, ʩʚʝʪʣʳʡ (ɻʆʉʊ 29294-

92); ʭʤʝʣʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʘʨʦʤʘʪʥʳʭ ʩʦʨʪʦʚ, ʪʠʧ 90(ɻʆʉʊ 21947-76);  ʧʠʚʦʚʘʨʝʥʥʳʝ 

ʜʨʦʞʞʠ (ʨʦʜʘ Saccharomycetes cerevisiae ʨʘʩʳ 34/70, ʈʦʩʩʠʷ) ʧʝʨʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ; ʚʦʜʫ 

ʧʠʪʴʝʚʫʶ (ʉʘʅʇʠʅ 2.1.4.1074-2002).  

ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʠʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ 

ʦʟʜʦʨʘʚʣʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʢʩʪʨʘʢʪʳ ʚʝʪʚʝʡ ʘʨʘʣʠʠ. ɼʘʥʥʦʝ ʨʘʩʪʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤ ʜʠʢʦʨʦʩʦʤ, ʵʢʩʪʨʘʢʪʳ ʠʟ ʝʛʦ ʢʦʨʥʝʡ 

ʦʙʣʘʜʘʶʪ ʪʦʥʠʟʠʨʫʶʱʠʤ, ʘʜʘʧʪʦʛʝʥʥʳʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ 

ʜʝʡʩʪʚʠʷʤʠ [2, 4]. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʨʝʚʦ ï ʘʨʘʣʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʨʝʛʠʦʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʩʙʦʨ ʩʳʨʴʷ [7].  

ʇʦʣʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʚʝʪʚʝʡ ʘʨʘʣʠʠ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʬʘʨʤʘʢʦʧʝʠ ʉʉʉʈ (1990). ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ ʢ ʨʘʙʦʪʝ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʣʠ ʤʦʡʢʫ ʠ ʦʯʠʩʪʢʫ ʩʳʨʴʷ ʩ ʧʦʤʦʱʴʶ ʥʦʞʝʡ, ʟʘʪʝʤ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (20
Ǔ
ʉ) ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ. ɿʘʪʝʤ ʩʳʨʴʝ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʰʘʨʦʚʦʡ 



87 
 

ʤʝʣʴʥʠʮʝ ʜʦ ʨʘʟʤʝʨʦʚ - 0,2-0,5 ʩʤ, ʦʪʩʝʠʚʘʣʠ ʦʪ ʧʳʣʠ ʥʘ ʩʠʪʝ ˉ 38 ʠ ʦʪ ʢʨʫʧʥʳʭ 

ʯʘʩʪʠʮ ʥʘ ʩʠʪʝ ˉ 50, ʧʦʤʝʱʘʣʠ ʚ ʤʘʮʝʨʘʪʦʨ ʠ ʟʘʣʠʚʘʣʠ ʜʚʫʢʨʘʪʥʳʤ ʦʙʲʝʤʦʤ 

ʵʢʩʪʨʘʛʝʥʪʘ (ʩʤʝʩʴ ʵʪʘʥʦʣʘ ʠ ʚʦʜʳ), ʥʘʩʪʘʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 18 ʜʦ 20Áʉ ʚ 

ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʝʞʝʩʫʪʦʯʥʦ ʧʝʨʝʤʝʰʠʚʘʷ. ʀʟʚʣʝʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʩʣʠʚʘʣʠ, ʰʨʦʪ ʧʨʝʩʩʦʚʘʣʠ ʧʦʜ ʧʨʝʩʩʦʤ, ʧʨʦʤʳʚʘʣʠ ʥʝʜʦʩʪʘʶʱʠʤ 

ʦʙʲʝʤʦʤ ʵʢʩʪʨʘʛʝʥʪʘ, ʚʥʦʚʴ ʧʨʝʩʩʦʚʘʣʠ ʠ ʚʩʝ ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʣʠ. ɼʘʣʝʝ, 

ʧʦʣʫʯʝʥʥʫʶ ʥʘʩʪʦʡʢʫ ʚ ʪʝʯʝʥʠʝ 6 ʩʫʪʦʢ ʦʪʩʪʘʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Áʉ ʠ 

ʬʠʣʴʪʨʦʚʘʣʠ ʚ ʧʣʘʩʪʠʥʯʘʪʳʭ ʬʠʣʴʪʨʘʭ ʯʝʨʝʟ ʬʠʣʴʪʨ ʢʘʨʪʦʥ. ʍʨʘʥʠʣʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ 

ʵʢʩʪʨʘʢʪʳ ʜʦ ʛʦʜʘ ʚ ʪʝʤʥʦʤ ʩʫʭʦʤ ʤʝʩʪʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

ɺ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʵʢʩʪʨʘʢʪʘʭ ʘʨʘʣʠʠ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʨʘʣʦʟʠʜʦʚ (ʩʫʤʤʘʨʥʦ) ʠ 

ʬʣʘʚʦʥʦʠʜʦʚ (ʪʘʙʣʠʮʘ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʚʝʪʚʝʡ ʘʨʘʣʠʠ 

ʊʘʙʣʠʮʘ 1- ʂʦʣʠʯʝʩʪʚʦ ʘʨʘʣʦʟʠʜʦʚ (ʩʫʤʤʘ) ʠ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʚʝʪʚʝʡ ʘʨʘʣʠʠ  

ʇʦʢʘʟʘʪʝʣʴ  ʕʢʩʪʨʘʢʪʳ ʠʟ ʚʝʪʚʝʡ ʘʨʘʣʠʠ  

ɸʨʘʣʦʟʠʜʳ (ʩʫʤʤʘ) (ʚ ʤʛ/100 ʤʣ) 0,14 

ʌʣʘʚʦʥʦʠʜʳ (ʫ.ʝ.) 25,01 

ʆʩʥʦʚʦʡ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʠʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʨʚʘʥʥʦʛʦ ʙʨʦʞʝʥʠʷ [5]. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʠʚʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ 

ʚʚʝʜʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʵʢʩʪʨʘʢʪʦʚ ʚ ʛʦʪʦʚʦʝ ʧʠʚʦ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ, ʥʘʙʣʶʜʘʣʘʩʴ ʦʧʘʣʝʩʮʝʥʮʠʷ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʧʨʠ ʵʪʦʤ 

ʩʥʠʞʘʣʘʩʴ ʩʪʦʡʢʦʩʪʴ ʧʠʚʘ ʧʨʠ ʭʨʘʥʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʠʚʘ ʠʤʝʣʠ 

ʚʳʨʘʞʝʥʥʳʝ ʚʢʫʩʦʚʳʝ ʧʨʦʬʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʪʠʧʘ. ɺʚʝʜʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʩʪʘʜʠʠ 

ʚʘʨʢʠ ʩ ʭʤʝʣʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʢʠʧʷʯʝʥʠʠ ʩʫʩʣʘ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʠ ʭʤʝʣʝʤ ʧʨʦʠʩʭʦʜʠʣʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʦʪʝʨʷ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʵʢʩʪʨʘʢʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʉʳʨʴʝ: ʚʝʪʚʠ ʘʨʘʣʠʠ 

(ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʌʘʨʤʘʢʦʧʝʷ, 1990) 

ɺʦʜʘ 

ɻʆʉʊ ʈ 51232-98 

ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ 

ɻʆʉʊ 51652-2000 

ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ: ʤʦʡʢʘ, ʦʯʠʩʪʢʘ, 

ʩʫʰʢʘ 

ɼʨʦʙʣʝʥʠʝ d= 0,25-0,5 ʤʤ 

ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ (t=18-20
0
C, Ű=5 ʩʫʪ.) 

ʌʠʣʴʪʨʦʚʘʥʠʝ, ʧʨʝʩʩʦʚʘʥʠʝ  

ʆʪʩʪʘʠʚʘʥʠʝ ʥʘʩʪʦʷ (t=4-6
0
ʉ, 6 ʩʫʪʦʢ)  

ɺʦʜʥʦ-ʩʧʠʨʪʦʚʳʡ ʵʢʩʪʨʘʢʪ ʘʨʘʣʠʠ, ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ (ʦʜʠʥ ʛʦʜ, ʚ 

ʪʝʤʥʦʤ ʠ ʩʫʭʦʤ ʤʝʩʪʝ) 

ʐʨʦʪ 
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ʙʳʣ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʘʨʘʣʠʠ ʥʘ ʩʪʘʜʠʠ 

ʜʦʙʨʘʞʠʚʘʥʠʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʩ ʘʨʘʣʠʝʚʳʤʠ 

ʵʢʩʪʨʘʢʪʘʤʠ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʥʦʚʳʝ ʩʦʨʪʘ ʧʠʚʘ (ʇʠʚʦ 

çɹʝʟʘʣʢʦʛʦʣʴʥʦʝ ʦʩʦʙʦʝè ʊʋ 9184-203-02067936-2010). ʅʘ ʥʦʚʳʝ ʩʦʨʪʘ ʧʠʚʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ (ʪʘʙʣʠʮʘ 2), ʚʳʨʘʙʦʪʘʥʳ ʦʧʳʪʥʳʝ ʧʘʨʪʠʠ ʥʘʧʠʪʢʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʧʠʚʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷè, ʛ. 

ɺʣʘʜʠʚʦʩʪʦʢ.  

ʊʘʙʣʠʮʘ  2 ï ʈʝʮʝʧʪʫʨʘ ʧʠʚʘ çɹʝʟʘʣʢʦʛʦʣʴʥʦʝ ʦʩʦʙʦʝè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʇʠʚʦ çɹʝʟʘʣʢʦʛʦʣʴʥʦʝ ʦʩʦʙʦʝè ʩ ʵʢʩʪʨʘʢʪʘʤʠ 

ʘʨʘʣʠʠ 

ʉʦʣʦʜ ʷʯʤʝʥʥʳʡ ʩʚʝʪʣʳʡ, ʢʛ 250 

ʍʤʝʣʴ, ʢʛ 1,6 

ʍʤʝʣʝʚʦʡ ʵʢʩʪʨʘʢʪ, ʢʛ 0,24 

ɼʨʦʞʞʠ, ʣ 10 

ʕʢʩʪʨʘʢʪʳ ʘʨʘʣʠʠ, ʣ 140 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘʧʠʪʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺʢʫʩ 

ʧʠʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʘʨʘʣʠʠ ʙʳʣ ʧʠʚʥʦʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʭʤʝʣʝʚʦʡ 

ʛʦʨʝʯʴʶ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʳʨʴʶ, ʩ ʣʝʛʢʠʤ ʧʦʩʪʦʨʦʥʥʠʤ ʜʨʝʚʝʩʥʳʤ ʧʨʠʚʢʫʩʦʤ, ʥʝ 

ʤʝʥʷʶʱʠʤ ʦʙʱʝʡ ʚʢʫʩʦʚʦʡ ʢʘʨʪʠʥʳ ʧʠʚʘ. ʎʚʝʪ - ʩʦʣʦʤʝʥʥʦ-ʞʝʣʪʳʡ, ʚʥʝʰʥʠʡ ʚʠʜ - 

ʧʨʦʟʨʘʯʥʳʡ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʧʘʣʝʩʮʝʥʮʠʝʡ. ɺ ʧʠʚʝ ʙʳʣ ʦʪʤʝʯʝʥ ʣʝʛʢʠʡ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʜʨʝʚʝʩʥʳʡ ʘʨʦʤʘʪ.  

ʇʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʚʦʛʦ ʥʘʧʠʪʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʤ ʉʘʥʇʠʅ 

2.3.2.1078-01, ʢʘʯʝʩʪʚʦ ʥʦʚʦʛʦ ʩʦʨʪʘ ʧʠʚʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ 9184-203-

02067936-2010 (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʠʚʘ çɹʝʟʘʣʢʦʛʦʣʴʥʦʝ 

ʦʩʦʙʦʝè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʦʛʣʘʩʥʦ ʊʋ 9184-

203-02067936-2010 

ʕʢʩʪʨʘʢʪʠʚʥʦʩʪʴ ʥʘʯʘʣʴʥʦʛʦ ʩʫʩʣʘ, % 6- 6,5 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ ʩʧʠʨʪʘ %, ʥʝ ʙʦʣʝʝ 0,5 

ʂʠʩʣʦʪʥʦʩʪʴ, ʢ.ʝʜ 1,9-3,0 

ʎʚʝʪ, ʮ. ʝʜ. 0,2-2,5 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, %, ʥʝ 

ʤʝʥʝʝ 

0,4 

ʇʝʥʦʦʙʨʘʟʦʚʘʥʠʝ: 

ɺʳʩʦʪʘ ʧʝʥʳ, ʤʤ, ʥʝ ʤʝʥʝʝ 

ʇʝʥʦʩʪʦʡʢʦʩʪʴ, ʤʠʥ. 

 

20 

5 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʤʛ/100ʤʣ 25,9 

ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ, ʤʛ/100ʤʣ 4,8 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʢʘʣ/100ʤʣ 27,5  

ʉʪʦʡʢʦʩʪʴ ʧʨʠ t ʦʪ 5 ʜʦ 12
0
ʉ, ʩʫʪ  8 

ʅʦʚʳʝ ʩʦʨʪʘ ʧʠʚʘ çɹʝʟʘʣʢʦʛʦʣʴʥʦʝ ʦʩʦʙʦʝè ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʠʟ ʘʨʘʣʠʠ ʩʦʜʝʨʞʘʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ - ʘʨʘʣʦʟʠʜʳ ʠ ʧʦʣʠʬʝʥʦʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʙʨʘʟʮʘʭ ʧʠʚʘ ʧʦʢʘʟʘʥʦ ʤʝʪʦʜʘʤʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ). ʅʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʧʠʪʢʦʚ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʩʳʨʴʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʚʘ 
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ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ), ʪʝʭʥʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʮʝʥʥʳʤʠ 

ʥʘʪʫʨʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨ:r 

1. ɻʝʨʥʝʪ, ʄ.ɺ.ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʨʪʦʚ ʧʠʚʘ / ʄ.ɺ. 
ɻʝʨʥʝʪ, ʀ.ʃ. ʈʠʩʫʭʠʥʘ // ʇʠʚʦ ʠ ʥʘʧʠʪʢʠ. ï 2009. ï ˉ2. ï ʉ. 8-10. 

2. ɽʚʜʦʢʠʤʦʚʘ, ʆ.ɺ. ɺʥʝʜʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ / ʆ.ɺ. ɽʚʜʦʢʠʤʦʚʘ // ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. - 2009. -ˉ4. - 

ʉ. 40-42. 

3. ɿʦʨʠʢʦʚ, ʇ.ʉ. ʆʩʥʦʚʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / 

ʇ.ʉ. ɿʦʨʠʢʦʚ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2004. ï 129 ʩ.  

4. ʀʣʴʠʥʘ, ɽ.ɺ. ɺʣʠʷʥʠʝ ʙʝʟʘʣʢʦʛʦʣʴʥʦʛʦ ʧʠʚʘ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ / ɽ.ɽ, ʀʣʴʠʥʘ, ʀ.ʃ. 
ʉʣʘʚʩʢʘʷ, ʉ.ʖ. ʄʘʢʘʨʦʚ // ʇʠʚʦ ʠ ʥʘʧʠʪʢʠ. ï 2010. ï ˉ 6. ï ʉ. 48-49. 
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ɼʨʦʬʘ ɺ.ʆ. 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ʂʆʄʇôʖʊʆʈʀɿʆɺɸʅɯ ʉʀʉʊɽʄʀ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɺ 

ʉʋʏɸʉʅɯʁ ʄɽɼʀʎʀʅɯ 
 

ɺ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʩʧʽʣʴʩʪʚʦ ʧʨʠʟʚʠʯʘʾʣʦʩʴ, 

ʱʦ ʣʝʚʠʥʫ ʜʦʣʶ ʧʦʚʩʷʢʜʝʥʥʦʾ ʨʦʙʦʪʠ ʟʘ ʥʘʩ ʚʠʢʦʥʫʻ ʧʝʚʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ. 

ʉʴʦʛʦʜʥʽ ʥʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʙʝʟ ʢʦʤʧôʶʪʝʨʘ. ɻʣʦʙʘʣʴʥʘ 

ʢʦʤʧôʶʪʦʨʠʟʘʮʽʷ  ʥʝ ʦʤʠʥʫʣʘ ʽ ʤʝʜʠʮʠʥʫ.  

ʂʨʦʢʫʶʯʠ ʧʦ ʤʽʩʪʫ, ʤʠ ʧʦʚʦʣʽ ʧʦʤʽʯʘʻʤʦ ʨʝʢʣʘʤʥʽ ʙʨʦʰʫʨʠ ʜʝ ʧʨʦʧʦʥʫʶʪʴ 

ʢʦʤʧôʶʪʝʨʥʫ ʤʝʜʠʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ. ʊʘʢʠʭ ʮʝʥʪʨʽʚ ʙʝʟʣʽʯ. ɺʦʥʠ ʷʢ ʩʪʘʮʽʦʥʘʨʥʽ, ʪʘʢ ʽ 

ʧʝʨʝʾʟʥʽ.  

ʂʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʻ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ, ʪʦʤʫ ʦʩʪʘʥʥʻ ʩʣʦʚʦ ʫ ʧʦʩʪʘʥʦʚʮʽ ʜʽʘʛʥʦʟʫ ʟʘ ʣʽʢʘʨʝʤ ʬʘʭʽʚʮʝʤ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʫʤʽʥʥʷ ʾʾ 

ʦʙʨʦʙʣʷʪʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ, ʘ ʪʘʢʦʞ ʜʦʩʚʽʜʯʝʥʦʩʪʽ ʬʘʭʽʚʮʷ.  

ʉʫʯʘʩʥʽʩʪʴ ʚʽʜ ʥʘʩ ʚʠʤʘʛʘʻ, ʱʦʙ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʤʽʣʠ 

ʥʝ ʪʽʣʴʢʠ ʟʙʠʨʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʧʝʚʥʽ ʦʙôʻʤʠ ʜʘʥʠʭ, ʘ ʽ ʚʤʽʣʠ ʤʠʩʣʠʪʠ (ʤʘʣʠ ʽʥʪʝʣʝʢʪ). 

ʈʦʟʨʦʙʢʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʽʘʛʥʦʟʫ, ʧʝʨʝʙʽʛ ʣʽʢʫʚʘʥʥʷ, ʪʦʱʦ. ɸ ʛʦʣʦʚʥʝ, ʮʝ ʥʝ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʫ. 

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ: 

- ʟʙʝʨʝʞʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʜʘʥʠʭ; 

- ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ; 

- ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. 

ʄʫʪʦʚʘʥʽ ʰʪʘʤʠ ʙʝʟʣʽʯʽ ʚʽʨʫʩʽʚ, ʪʨʘʥʩʛʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʤʝʨʪʝʣʴʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ʭʚʦʨʦʙʠ ʧʝʨʝʩʣʽʜʫʶʪʴ ʩʫʯʘʩʥʫ ʣʶʜʠʥʫ. ʃʽʢʘʨ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚʠʥʝʥ ʦʧʝʨʘʪʠʚʥʦ ʚʤʽʪʠ 

ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʛʥʦʟ, ʧʨʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʪʘ ʩʫʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ. ʎʽ ʟʘʜʘʯʽ ʤʦʞʝ 

ʚʠʨʽʰʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʪʠʢʘ ʥʘʣʽʯʫʻ ʧʦʨʽʚʥʷʥʦ ʤʦʣʦʜʠʡ ʚʽʢ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʚʩʪʠʛʣʠ ʫʢʦʨʽʥʠʪʠʩʷ ʚ ʫʩʽʭ ʾʾ ʩʬʝʨʘʭ. ɸʣʝ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʱʝ ʥʝ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʽʡ ʛʘʣʫʟʽ, ʱʦ 

ʦʙʤʝʞʫʻ ʧʨʦʛʨʝʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [1].  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʦʢʣʠʢʘʥʽ ʜʦʧʦʤʘʛʘʪʠ ʧʽʜʚʠʱʫʚʘʪʠ 

ʨʽʚʝʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʫʯʘʩʥʦʛʦ ʣʽʢʘʨʷ. ɰʭʥʴʦʶ ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʫ ʷʢʠʡ ʙʠ ʽʤʽʪʫʚʘʚ ʨʦʙʦʪʫ ʝʢʩʧʝʨʪʘ. 

ʅʦʚʠʤ ʚʠʪʢʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʣʽʢʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʶ, ʷʢ 

ʥʘʩʣʽʜʦʢ ʚʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʧʦ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʶ ʙʫʜʫʪʴ ʤʦʞʣʠʚʽ ʙʝʟ ʚʪʨʫʯʘʥʥʷ 

ʣʶʜʠʥʠ. ʉʠʩʪʝʤʘ ʩʘʤʘ ʙʫʜʝ  ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʽʘʛʥʦʟ, ʨʦʙʠʪʠ ʧʨʦʛʥʦʟ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʪʦʱʦ.  

ʇʦʢʠ ʦʩʥʦʚʥʽ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʜʥʦʤʘʥʽʪʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʨʽʚʝʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʥʝ ʜʦʟʚʦʣʷʻ ʩʘʤʦʩʪʽʡʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʥʘ ʨʽʚʥʽ ʣʶʜʠʥʠ-ʝʢʩʧʝʨʪʘ. ɸʣʛʦʨʠʪʤʽʯʥʦ-ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʪʘʢʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʝ ʟʙʘʣʘʥʩʦʚʘʥʽ.  

ʄʝʜʠʯʥʘ ʧʨʘʢʪʠʢʘ ʩʴʦʛʦʜʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʚʝʜʝʥʠʭ ʬʘʢʪʘʭ. ʊʘʢʠʡ ʧʨʠʥʮʠʧ 

ʦʪʨʠʤʘʚ ʥʘʟʚʫ "evidence-base medicine" - ʤʝʜʠʮʠʥʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʦʢʘʟʘʭ, ʘʙʦ ʜʦʢʘʟʦʚʘ 

ʤʝʜʠʮʠʥʘ. ɿʛʽʜʥʦ ʮʽʻʾ ʪʝʥʜʝʥʮʽʾ ʫʩʽ ʣʽʢʫʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ 

ʤʝʪʦʜʘʭ, ʱʦ ʜʦʚʝʜʝʥʽ. ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʪʘ 

ʦʙôʻʢʪʠʚʥʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘʜ ʦʜʥʽʻʶ ʛʨʫʧʦʶ 

ʭʚʦʨʠʭ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʧʝʚʥʦʤʫ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʫʤʦʚ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʨʘʥʜʦʤʽʟʘʮʽʾ.  

ʋ ʧʝʨʝʢʣʘʜʽ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʝʨʤʽʥ çrandomè - ʮʝ ʟʨʦʙʣʝʥʠʡ ʯʠ ʦʙʨʘʥʠʡ 

ʥʘʚʤʘʥʥʷ, ʚʠʧʘʜʢʦʚʠʡ. ʍʚʦʨʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʫ ʚʢʣʶʯʘʶʪʴ ʜʦ ʢʣʽʥʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʨʘʥʜʦʤʽʟʘʮʽʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʡ ʧʦʜʽʣ 

ʥʝʤʦʞʣʠʚʦ ʤʘʪʝʤʘʪʠʯʥʦ ʦʧʠʩʘʪʠ.  ɼʣʷ ʧʨʦʮʝʩʫ ʨʘʥʜʦʤʽʟʘʮʽʾ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʤʧôʶʪʝʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʘʨʽʘʥʪʽʚ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʪʘʙʣʠʮʶ ʚʠʧʘʜʢʦʚʠʭ 

ʯʠʩʝʣ. [2, 3].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʜʥʦʮʝʥʪʨʦʚʽ ʪʘ ʙʘʛʘʪʦʮʝʥʪʨʦʚʽ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʙʘʛʘʪʦʮʝʥʪʨʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʬʦʨʤʫʚʘʪʠ ʦʜʥʦʨʽʜʥʫ ʚʠʙʽʨʢʫ. ɺʽʜʧʦʚʽʜʥʦ, ʦʜʥʦʮʝʥʪʨʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ 

ʦʜʥʦʤʫ ʣʽʢʫʚʘʣʴʥʦʤʫ ʮʝʥʪʨʽ.  

ʑʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʽ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʪʘ çʩʣʽʧʽè ʘʙʦ 

ʟʘʤʘʩʢʦʚʘʥʽ ʨʘʥʜʦʤʽʟʦʚʘʥʽ. ʂʦʣʠ ʣʽʢʘʨ ʽ ʭʚʦʨʠʡ, ʧʨʦʡʰʦʚʰʠ ʧʨʦʮʝʜʫʨʫ ʨʘʥʜʦʤʽʟʘʮʽʾ 

ʟʥʘʶʪʴ ʤʝʪʦʜ, ʷʢʠʡ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʭʚʦʨʦʛʦ, ʚʽʜʙʫʣʘʩʷ ʚʽʜʢʨʠʪʘ ʨʘʥʜʦʤʽʟʘʮʽʷ. ɿʘ 

ʽʥʰʠʭ ʫʤʦʚ ʚʽʜʙʫʚʘʻʪʴʩʷ çʩʣʽʧʝè ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʥʠʭ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ. ɸ ʪʘʢ ʷʢ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʜʥʘʥʽ, ʪʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʤʽʩʮʝ ʤʝʪʘ-ʘʥʘʣʽʟ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʩʪʘʪʠʩʪʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʅʝ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʦʚʘʥʘ ʚʠʙʽʨʢʘ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ʥʝʢʦʨʝʢʪʥʠʡ ʤʝʪʘ-ʘʥʘʣʽʟ ʤʦʞʝ ʜʘʪʠ ʥʝʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʦʤʫ, ʮʴʦʤʫ 

ʧʨʦʮʝʩʫ ʧʦʪʨʽʙʥʦ ʚʽʜʚʝʩʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ[4]. ʄʝʪʦʜʠ  ʘʥʘʣʽʟʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʢʣʽʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʏʫʤʦʶ ʍɯʍ ʩʪʦʣʽʪʪʷ ʻ ʨʘʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʽʭʪʦ ʚʽʜ ʥʠʭ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʠʡ.  

ʐʘʥʩ ʥʘ ʞʠʪʪʷ ï ʮʝ ʨʘʥʥʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʘʢʦʚʠʭ ʧʘʪʦʣʦʛʽʾ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ 

ʢ̫ʦʤʦʛʘ ʙʽʣʴʰʝ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ, ʮʝ ʽ ʪʦʤʦʛʨʘʬʽʷ, ʮʠʪʦʣʦʛʽʷ, ʛʽʩʪʦʣʦʛʽʷ, ʫʣʴʪʨʘʟʚʫʢ, 

ʨʝʥʪʛʝʥʦʩʢʦʧʽʷ ʪʘ ʽʥʰʽ. ʂʦʤʧôʶʪʝʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦʩʠʪʴ 

ʧʨʦʙʣʝʤʥʘ, ʪʘʢ ʷʢ ʧʨʘʮʶʚʘʪʠ ʜʦʚʦʜʠʪʴʩʷ ʟ ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ ʥʘʚʯʘʣʴʥʦʶ ʚʠʙʽʨʢʦʶ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʢʣʠʢʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʜʝʱʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʥʢʦʧʘʪʦʣʦʛʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤʠ 

ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ.   
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ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʜʦʟʚʦʣʠʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮʠʪʦʣʦʛʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ,  ʱʦ 

ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʟʘ ʧʝʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʤʝʪʠ. ɸʜʞʝ ʚʦʥʘ ʤʦʜʝʣʶʻ ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʟʜʘʪʥʽ ʧʝʨʝʡʤʘʪʠ ʜʦʩʚʽʜ ʝʢʩʧʝʨʪʽʚ. ʎʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʚʯʘʥʥʷ ʟ ʚʯʠʪʝʣʝʤ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʽʰʘʣʴʥʠʭ ʧʨʘʚʠʣ. 

ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʟʴʤʝʤʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʢʩʪʨʠʤʘʣʴʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʟ ʚʯʠʪʝʣʝʤ. ɰʾ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʘʜʘʧʪʘʮʽʷ ʜʦ ʟʤʽʥ ʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʘʧʨʽʦʨʥʘ ʦʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʤʘʢʩʠʤʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʤʽʞ ʢʦʥʪʝʡʥʝʨʘʤʠ ʢʣʘʩʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ʅʝʭʘʡ ʤʘʻʤʦ ʘʣʬʘʚʽʪ ʢʣʘʩʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ M=m|X )(

m 1,0  ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʣʘʩʦʤ
)0(

mX  , ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ɽʤ . ɼʣʷ ʚʩʽʭ ʢʣʘʩʽʚ 
)0(

mX  ʟʘʜʘʻʤʦ ʥʘʚʯʘʣʴʥʫ ʤʘʪʨʠʮʶ j

imy ,  , njNi ,1,,1  

, ʜʝ  N ï ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, n ï ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʡ ʦʙʨʘʟʫ. 

ɺ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʫʜʫʻʤʦ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʙʠʪʪʷ ʧʨʦʩʪʦʨʫ ʦʟʥʘʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʠ ʯʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʨʠʪʝʨʽʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʘʙʫʚʘʪʠʤʝ ʤʘʢʩʠʤʫʤʫ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ. ʁʦʛʦ 

ʬʫʥʢʮʽʷ ʤʘʻ ʚʠʛʣʷʜ m
m

EE
}{

* max  ʜʝ ɽm ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʨʠʪʝʨʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʣʘʩʫ 
)0(

mX  
. 

ʇʦʪʽʤ ʧʨʦʚʦʜʠʪʴʩʷ ʝʢʟʘʤʝʥ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʦʶ ʜʦ 

ʘʩʠʤʧʪʦʪʠʯʥʦʾ ʧʦʚʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʦʙʨʘʟʫ, ʷʢʠʡ 

ʨʦʟʧʽʟʥʘʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʭʽʜ ʩʪʨʘʪ ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʜʦ ʢʣʘʩʽʚ ʽʟ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʥʘ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʘʣʬʘʚʽʪʫ[5].  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʜʦʜʘʪʢʦʚʽ ʢʦʥʪʫʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʩʣʦʚʥʠʢʘ ʦʟʥʘʢ, ʱʦ ʟʤʝʥʰʠʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʦʟʥʘʢ ʪʘ ʟʙʽʣʴʰʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʣʘʩʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ.  
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ʂʘʣʠʥʠʯʝʥʢʦ ɺ.ɺ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ɼʦʥʅʊʋ 

 

ɺʃʀʗʅʀɽ ʉʊʈʋʂʊʋʈʓ ɻɸɿʆɾʀɼʂʆʉʊʅʓʍ ʆɹʈɸɿʆɺɸʅʀʁ 

ʉʅɸʈʗɼʅʆɻʆ ɺʆɼʆɺʆɿɼʋʐʅʆɻʆ ʇʆʊʆʂɸ ʅɸ 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʕʈʃʀʌʊɸ 

 
ɺʦʩʪʨʝʙʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʨʣʠʬʪʦʚ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʘʙʨʘʟʠʚʥʳʭ ʛʠʜʨʦʩʤʝʩʝʡ, ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, 
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ʥʘʜʝʞʥʦʩʪʴʶ ʨʘʙʦʪʳ ʠ ʧʨʦʩʪʦʪʦʡ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʦʥʪʘʞʘ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʞʘʝʪ 

ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʧʦʜʲʝʤʥʠʢʦʚ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʵʨʣʠʬʪʳ ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʩʥʘʨʷʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʠʭ ʧʦʜʲʝʤʥʳʭ ʪʨʫʙʘʭ [1]. 

ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʩʦʙʩʪʚʝʥʥʦ ʩʥʘʨʷʜʥʦʛʦ ʚʦʜʦʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʣʠʥʳ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʠʭ ʜʠʘʤʝʪʨʦʚ ʪʨʫʙ) ʞʠʜʢʦʩʪʥʳʭ ʧʨʦʙʦʢ, 

ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʷʜʘ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ 

ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʨʣʠʬʪʘ ʩʦ ʩʥʘʨʷʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʦʜʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ [2] ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ 

ʧʦʜʲʝʤʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʞʠʜʢʦʩʪʥʳʭ ʧʨʦʙʦʢ ʩʥʘʨʷʜʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʂʂɼ ʚʩʝʡ ʵʨʣʠʬʪʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʇʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʵʨʣʠʬʪʘ ʩ ʫʯʝʪʦʤ 

ʩʪʨʫʢʪʫʨʳ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʥʘʨʷʜʥʦʛʦ ʚʦʜʦʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʋʨʘʚʥʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʦʩʭʦʜʷʱʝʛʦ ʜʚʠʞʝʥʠʷ ʩʥʘʨʷʜʥʦʡ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʫʙʝ ʵʨʣʠʬʪʘ ʧʨʘʚʦʤʝʨʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

[3-4]: 
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 (1) 

 

ʘ ʜʣʷ ʫʩʣʦʚʠʡ ʚʦʜʦʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʧʦʜʲʝʤʥʦʡ ʪʨʫʙʝ ʵʨʣʠʬʪʘ ʩ ʠʟʦʪʝʨʤʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʩʦʩʪʦʷʥʠʷ ʛʘʟʦʚʦʡ ʬʘʟʳ ʠ ʣʠʥʝʡʥʳʤ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʚʳʩʦʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʝʛʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

  (2) 

 

ʛʜʝ ʨ(z) ï ʜʘʚʣʝʥʠʝ ʚ ʩʝʯʝʥʠʠ ʧʦʜʲʝʤʥʦʡ ʪʨʫʙʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ z ʦʪ ʩʤʝʩʠʪʝʣʷ;  - 

ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; D ï ʜʠʘʤʝʪʨ ʧʦʜʲʝʤʥʦʡ ʪʨʫʙʳ;  - ʤʘʩʩʦʚʳʝ 

ʩʢʦʨʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ;  ʠ  ï ʠʩʪʠʥʥʳʝ ʩʢʦʨʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ;  ï ʠʩʪʠʥʥʦʝ ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʚʦʟʜʫʰʥʦʡ 

ʩʤʝʩʠ;  ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ; g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; 

ʨʩʤ ï ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʤʝʩʠʪʝʣʝ; H ï ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʵʨʣʠʬʪʘ; h ï 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʛʨʫʞʝʥʠʝ ʩʤʝʩʠʪʝʣʷ; zi ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʤʝʩʠʪʝʣʷ ʜʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʪʨʫʙʳ; G ï ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ; x ï ʤʘʩʩʦʚʦʝ ʨʘʩʭʦʜʥʦʝ ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ;  ʠ  ï 

ʧʣʦʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. 




























































