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ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ: ʉʙʦʨʥʠʢ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ XVII ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪʠʯ. ʢʦʥʬ. ʏ.1.- ʉʇʙ.: ʀʟʜ-ʚʦ 

ʇʦʣʠʪʝʭʥ. ʫʥ-ʪʘ, 2013.- 302 ʩ. 
ɺ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʠʩʪʝʤʥʳʡ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʩʦʚʤʝʩʪʥʦ ʩ   ʖʞʥr ʤ 

ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ,  ʎʝʥʪʨʘʣʴʥʳʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ 
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ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʟ ʨʷʜʘ ʚʫʟʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʛʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʄʦʩʢʚʳ, ɸʩʪʨʘʭʘʥʠ, ɹʨʘʪʩʢʘ, ɺʦʣʛʦʛʨʘʜʘ, ɺʦʨʦʥʝʞʘ, ʀʚʘʥʦʚʘ, 

ʂʘʟʘʥʠ, ʂʨʘʩʥʦʜʘʨʘ, ʂʨʘʩʥʦʷʨʩʢʘ,  ʂʫʨʩʢʘ, ʄʫʨʤʘʥʩʢʘ, ʅʝʚʠʥʥʦʤʳʩʩʢʘ, ʅʠʞʥʝʛʦ 

ʅʦʚʛʦʨʦʜʘ, ʅʦʚʦʢʫʟʥʝʮʢʘ,  ʆʤʩʢʘ, ʇʝʨʤʠ,   ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʈʷʟʘʥʠ, ʉʘʤʘʨʳ,  

ʊʘʛʘʥʨʦʛʘ,  ʊʚʝʨʠ, ʊʦʣʴʷʪʪʠ,   ʋʣʴʷʥʦʚʩʢʘ, ʋʬʳ, ʏʝʨʝʧʦʚʮʘ, ʖʨʛʠ,    ʠ ʜʨʫʛʠʭ 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʫʟʦʚ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʋʢʨʘʠʥʳ, 

ʇʦʣʴʰʠ,  ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.    

ɺʢʣʶʯʝʥʥʳʝ ʚ ʩʙʦʨʥʠʢ ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ    ʧʨʠʢʣʘʜʥʳʤ    ʥʘʧʨʘʚʣʝʥʠʷʤ:    ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʝ    ʧʨʦʙʣʝʤʳ    

ʩʠʩʪʝʤʥʦʛʦ     ʘʥʘʣʠʟʘ  (ʩʝʢʮʠʷ 1); ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʫʧʨʘʚʣʝʥʠʠ  ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ  (ʩʝʢʮʠʷ 2); ʩʠʩʪʝʤʥʳʡ  ʘʥʘʣʠʟ  ʚ  ʫʧʨʘʚʣʝʥʠʠ  ʧʨʦʝʢʪʘʤʠ   (ʩʝʢʮʠʷ 3);  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ   ʩʠʩʪʝʤʳ (ʩʝʢʮʠʷ 4); ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʫʧʨʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦʡ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (ʩʝʢʮʠʷ 5); ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʩʝʢʮʠʷ 6); ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʝʤ (ʩʝʢʮʠʷ 7). 
ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ ʆʨʛʢʦʤʠʪʝʪʘ ʢʦʥʬʝʨʝʥʮʠʠ:  
ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʇʙ ʦʪʜʝʣʝʥʠʷ ʄɸʅ ɺʐ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʌ ɺ.ʅ. ʂʦʟʣʦʚ; ʜʝʡʩʪʚʠʪ. ʯʣʝʥ ʄɸʅ ɺʐ, ʜ-ʨ 
ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʌ ɺ.ʅ. ɺʦʣʢʦʚʘ, ʜ-ʨ 
ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  ʖʌʋ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʌ ɺ.ɽ. 
ʃʘʥʢʠʥ.  
      ʏʣʝʥʳ ʆʨʛʢʦʤʠʪʝʪʘ: ʜʝʡʩʪʚʠʪ. ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʎʕʄʀ ʈɸʅ, ʯʣ.-ʢʦʨʨ. 
ʈɸʅ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʌʠʥʘʥʩʦʚʦʡ ʘʢʘʜʝʤʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 
ʈʌ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ ʧʨʦʬʝʩʩʦʨ ɻ.ɹ. ʂʣʝʡʥʝʨ, ʯʣʝʥ ʄɸʅɺʐ, ʄɸʀ ʠ ʈɸɽʅ, ʜ-ʨ ʪʝʭʥ. 
ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʄʀʈʕɸ ʃ.ʉ. ɹʦʣʦʪʦʚʘ; ʜʝʡʩʪʚʠʪ. ʯʣʝʥ ʄɸʅ ɺʐ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ ʊʊʀ ʖʌʋ ɻ.ɺ._ɻʦʨʝʣʦʚʘ;  ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʂʫʙʘʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  ʘʛʨʘʨʥʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ;  ʜ-ʨ  ʵʢʦʥ.  ʥʘʫʢ,  ʧʨʦʬʝʩʩʦʨ ʀ.ɸ ʂʘʮʢʦ,   
ʯʣ.-ʢʦʨʨ.   ʄɸʅ  ɺʐ,   ʉʇʙɻʋʕʠʌ,  ʜ-ʨ  ʵʢʦʥ.  ʥʘʫʢ,     ʧʨʦʬʝʩʩʦʨ ɹ.ʃ. ʂʫʢʦʨ;     
ʜʝʡʩʪʚʠʪ.    ʯʣʝʥ    ʄɸʅɺʐ,   ʜ-ʨ    ʪʝʭʥ.    ʥʘʫʢ,    ʧʨʦʬʝʩʩʦʨ   ʉʇʙɻʇʋ ʖ.ʀ. 
ʃʳʧʘʨʴ; ʯʣ.-ʢʦʨʨ. ʄɸʅ ɺʐ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʇʙɻʋʇ ʄ.ʉ._ʄʦʪʳʰʠʥʘ, 
ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʇʙɻʇʋ ɺ.ʉ. ʅʘʛʦʨʥʳʡ; ʯʣ.-ʢʦʨʨ. ʄɸʅ ɺʐ, ʢʘʥʜ. ʪʝʭʥ. 
ʥʘʫʢ, ʜʦʮʝʥʪ ʉʇʙɻʇʋ ɸ.ʅ. ʌʠʨʩʦʚ, ʜʝʡʩʪʚʠʪ. ʯʣʝʥ ʄɸʆʈ ʠ ʄɸʅɺʐ, ʜ-ʨ ʵʢʦʥ. 
ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʇʙ ʀʥʩʪʠʪʫʪʘ  ʙʠʟʥʝʩʘ  ʠ  ʧʨʘʚʘ  ɻ.ʇ.  ʏʫʜʝʩʦʚʘ;  ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ ʉʇʙɻʇʋ ɺ.ʅ. ʖʨʴʝʚ. 
     ʋʯʝʥʳʝ ʩʝʢʨʝʪʘʨʠ ʢʦʥʬʝʨʝʥʮʠʠ - ʯʣ.-ʢʦʨʨ. ʄɸʅ ɺʐ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʜʦʮʝʥʪ 

ʉʇʙɻʇʋ ʉ.ɺ. ʐʠʨʦʢʦʚʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ ɸ.ɺ. ʃʦʛʠʥʦʚʘ 
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ʇʃɽʅɸʈʅʓɽ ɼʆʂʃɸɼʓ 
 

 

ʂʦʟʣʦʚ ɺ.ʅ. 

 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʅʆ-ʂɺɸʃʀʌʀʂɸʎʀʆʅʅɸʗ ʂʆʅʎɽʇʎʀʗ 

ʉʆɼɽʈɾɸʅʀʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʉʊɸʅɼɸʈʊɸ ɺʓʉʐɽɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʏɽʊɺɽʈʊʆɻʆ ʇʆʂʆʃɽʅʀʗ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʇʙɻʇʋ 

 

ʅʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʌɻʆʉ-4, 

ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʥʦ 

ʠʥʪʝʛʨʠʨʫʝʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦ 

ɹ. ʉ. ɻʝʨʰʫʥʩʢʦʤʫ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʮʝʥʥʦʩʪʴ, ʢʘʢ ʩʠʩʪʝʤʘ, ʢʘʢ ʧʨʦʮʝʩʩ 

ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʚʦʝʥʥʳʭ ʩ ʟʘʜʘʥʥʳʤʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤʠ ʫʨʦʚʥʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʫʩʧʝʰʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʤ, ʩʦʮʠʘʣʴʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʤʳʩʣʘʭ. ɸʢʪʫʘʣʠʟʘʮʠʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʫʨʦʚʥʝʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʩ 

ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ.  

ʂʦʤʧʝʪʝʥʮʠʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ 

(ʚʣʘʜʝʥʠʷ) ʠ ʩʦʮʠʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʮʠʫʤʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʘʢ  ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʢʦʪʦʨʳʝ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪ ʫʩʧʝʰʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʚʠʜʘ ʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ.ɼ. ʑʘʜʨʠʢʦʚ 

ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʢ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʤʝʨʫ ʚʳʨʘʞʝʥʥʦʩʪʠ,              ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ 

ʫʩʧʝʰʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʚʦʝʦʙʨʘʟʠʠ ʦʩʚʦʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʦʨʤʘʪ ʢʦʤʧʝʪʝʥʮʠʡ ʟʘʜʘʝʪ ʮʝʣʠ (ʩʧʠʩʦʢ ʮʝʣʝʡ) ʠ ʨʝʟʫʣʴʪʘʪ 

(ʩʧʠʩʦʢ ʨʝʟʫʣʴʪʘʪʦʚ) ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʩʪʘʚʣʷʶʱʠʝ. 
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ɺʦʟʤʦʞʥʘ ʠʝʨʘʨʭʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʣʠ ʙʘʟʠʩʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʤʝʪʴ ʙʘʟʠʩ ʢʦʤʧʝʪʝʥʮʠʡ 

ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʩʝʤʝʡʩʪʚʦ ʠʥʚʘʨʠʘʥʪʥʳʭ ʦʙʨʘʟʫʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʮʝʥʢʫ ʫʨʦʚʥʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ.  

ɹʘʟʠʩ ʢʦʤʧʝʪʝʥʮʠʡ ʤʦʞʥʦ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʥʘ ʙʘʟʠʩʳ ʟʥʘʥʠʡ, 

ʙʘʟʠʩʳ ʫʤʝʥʠʡ, ʙʘʟʠʩʳ ʥʘʚʳʢʦʚ (ʚʣʘʜʝʥʠʡ) ʠ ʙʘʟʠʩʳ ʩʦʮʠʘʣʴʥʦ-

ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. ʇʨʠʤʝʨʘʤʠ ʬʦʨʤʘʪʘ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʢʦʤʧʝʪʝʥʮʠʠ çTUNINGè (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ). ʅʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ (ʚʣʘʜʝʥʠʡ) ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʫʩʧʝʰʥʦʩʪʴ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ (ʉɿ), ʪʝʦʨʝʪʠʯʝʩʢʠʭ (ʊɿ), 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ (ʇɿ) ʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ (ʊʚɿ) ʟʘʜʘʯ. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ï  ʫʨʦʚʝʥʴ ʩʧʦʩʦʙʥʦʩʪʠ (ʫʨʦʚʝʥʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ), ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ 

ʣʠʯʥʦʩʪʠ ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ï 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʨʷʜ, ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʝʧʝʥʴ, ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʫʯʝʥʦʝ ʟʚʘʥʠʝ ʠ ʜʨ. 

ʂʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ï ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ 

ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʨʦʚʥʷ ʩʧʦʩʦʙʥʦʩʪʠ (ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ), ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʣʠʯʥʦʩʪʠ ʪʨʫʜʦʚʳʝ 

ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʚ ʧʨʠʚʦʜʠʤʦʡ ʥʠʞʝ ʪʘʙʣ. 1. ɼʘʥʥʳʝ 

ʪʘʙʣʠʮʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʘʨʠʘʥʪ ʩʦʧʨʷʞʝʥʠʷ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʣʷ 

ʟʘʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʫʨʦʚʥʝʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʉɿ ï ʩʦʮʠʘʣʴʥʳʝ 

ʟʘʜʘʯʠ; ʊɿ ï ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ;  ʇɿ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ; ʋɿ ï 

ʫʯʝʙʥʳʝ ʟʘʜʘʯʠ; ʆɿ ʦʪʨʘʩʣʝʚʳʝ ʟʘʜʘʯʠ; ʊʚɿ ï ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ 
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ʊʘʙʣʠʮʘ 1. ɺʘʨʠʘʥʪ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

 



 

 

6 

 



7 

 

ɸʨʝʬʴʝʚ ʀ.ɹ. 

 

ʊɽʍʅʆʃʆɻʀʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʈʆʄʓʐʃɽʅʅʓʍ  

ʀɿɼɽʃʀʁ ʅɸ ɹɸɿɽ ʃʆɻʀʂʆ-ʈɽʌʃɽʂʉʀɺʅʆɻʆ ʄɽʊʆɼɸ 

  

ʇʦʣʴʰʘ, ʄʦʨʩʢʘʷ ɸʢʘʜʝʤʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʤʝʪʦʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʉɸʇʈ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʠ 

ʩʝʨʠʡʥʦʤ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɸʇʈ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʠʟʜʝʣʠʝ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ. 
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Abstract 

The author proposes a method and mathematical apparatus of logic design in 

CAD, a fairly simple and effective for serial production of mechanical 

products. 

Keywords: CAD, modeling, mechanical product manufacturing. 

 

      ɺʚʝʜʝʥʠʝ 

       ɼʦʩʪʠʛʥʫʪʳʡ ʧʨʦʛʨʝʩʩ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʩʝʨʠʡʥʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʧʦʩʪʘʚʠʣ ʟʘʜʘʯʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʪʨʘʞʘʣʠ ʙʳ 

ʧʨʦʮʝʜʫʨʳ ʠ ʦʧʝʨʘʮʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʠʤʤʠʪʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʉɸʇʈ.  ɺ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʨʝʰʝʥʠʷ, 

ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʦʜ ʣʦʛʠʢʦ-ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ [1,2]. 

      ʉʦʜʝʨʞʘʥʠʝ 

       ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʦʢ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʟʘʜʘʯʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʠ çʨʘʙʦʪʘè ʚ ʩʠʩʪʝʤʘʭ 

ʇɽʈʊ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʮʝʣʦʤ, ʥʦ ʤʘʣʦ ʠʟʫʯʝʥʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʟʜʝʣʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʘʷ çʵʣʝʤʝʥʪʘʨʥʘʷ ʨʘʙʦʪʘè 

ʤʦʜʝʣʠ ʇɽʈʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ, ʠʤʝʶʱʫʶ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷ: ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʟʜʝʣʠʷ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʵʪʦʛʦ ʨʝʩʫʨʩ [4]. ʈʘʙʦʪʘ ʦʪʨʘʞʘʝʪ ʚ ʤʦʜʝʣʠ 

ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʮʝʜʫʨʫ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʝʨʘʮʠʝʡ ʣʶʙʦʡ ʧʨʠʨʦʜʳ: 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʟʣʘ (ʜʝʪʘʣʠ), ʨʘʟʨʘʙʦʪʢʫ ʯʝʨʪʝʞʝʡ, ʩʙʦʨʢʫ ʜʚʠʛʘʪʝʣʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʫʜʥʘ, ʟʘʢʣʘʜʢʫ ʬʫʥʜʘʤʝʥʪʘ.  

     ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ çʵʣʝʤʝʥʪʘʨʥʳʭ ʨʘʙʦʪè ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʜʤʝʪʥʦ-

ʦʨʠʝʥʪʠʦʚʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʫʯʠʪʳʚʶʱʝʛʦ ʢʦʥʢʨʝʪʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ Ăʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡò. 

     ɸʚʪʦʨ ʚʚʦʜʠʪ ʪʝʨʤʠʥ Ăʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʠʟʜʝʣʠʝò, ʢʘʢ ʵʣʝʤʝʥʪ 

ʤʥʦʞʝʩʪʚʘ ʜʝʪʘʣʝʡ (ʠʟʜʝʣʠʡ, ʢʦʥʩʪʨʫʢʮʠʡ, ʫʩʪʨʦʡʩʪʚ), ʠʤʝʶʱʠʭ ʦʜʥʫ ʠ 

ʪʫ ʞʝ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʬʫʥʢʮʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʪʘʢʦʡ ʛʨʫʧʧʝ ʠʟʜʝʣʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʦʙʲʝʜʠʥʸʥʥʳʭ 

ʧʦʥʷʪʠʝʤ çʪʝʣʘ ʚʨʘʱʝʥʠʷè [3]. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ: ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʘʢ ʨʘʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʪʠʧʘ çʪʝʣʘ ʚʨʘʱʝʥʠʷè. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʨʝʧʸʞ, 

ʚʘʣʳ, ʢʦʣʴʮʘ, ʰʘʡʙʳ, ʛʨʦʚʝʨ, ʜʠʩʢʠ ʠ ʪ.ʜ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʠʤʝʥʥʦ ʵʪʠ 

ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʨʫʧʧʦʡ ʠʟʜʝʣʠʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʜʚʠʛʘʪʝʣʠ, ʘʚʪʦʤʘʪʳ, ʧʦʜʲʸʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪ.ʧ. ɺ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧʘʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ (ʩʪʘʥʢʠ, ʧʨʠʚʦʜʳ, 

ʜʚʠʛʘʪʝʣʠ, ʤʫʬʪʳ, ʨʝʜʫʢʪʦʨʳ) ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 70% ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʜʝʪʘʣʝʡ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ çʪʝʣʘ ʚʨʘʱʝʥʠʷè 

ʥʦʩʷʪ ʜʠʩʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʘʥʦ ʩ ʜʝʢʦʤʧʦʟʠʮʠʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ʉʣʝʜʫʷ ʵʪʦʡ ʣʦʛʠʢʝ, ʩʭʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ 5 ʵʪʘʧʦʚ: 

1. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ,  

2.  ʆʧʨʝʜʝʣʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʵʣʝʤʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʠʟʜʝʣʠʷ.  

3. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʵʣʝʤʝʥʪʘ 

4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ (ʯʝʨʪʸʞ) ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ 

5. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ. 

6. ʆʧʝʨʘʮʠʷ ʥʘʜ ʵʣʝʤʝʥʪʦʤ (ʧʨʦʪʦʯʢʘ, ʨʝʟʴʙʘ, ʬʘʩʢʘ, ʦʪʨʝʟʢʘ, 

ʰʣʠʬʦʚʢʘ, ʢʘʥʘʚʢʘ) 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʨʠʮʫ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʚʥʝʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦʣʫʯʘʝʪ ʛʦʪʦʚʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʦʮʝʥʢʠ ʧʦ 
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ʨʝʩʫʨʩʘʤ ʠ ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ (ʵʣʝʤʝʥʪʘʨʥʦʡ ʨʘʙʦʪʳ) ʦʪ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʜʦ ʩʜʘʪʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɿʘʢʣʁʯʝʥʠʝ 

ʇʨʦʝʢʪʠʨʦʚʱʠʢ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʳʤʠ ʩʝʪʝʚʳʤʠ ʤʦʜʝʣʷʤʠ ʠ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʫʶ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʤʠʥʠʤʫʤʘ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪ. ʊʦʛʜʘ ʧʨʦʮʝʜʫʨʘ ʚʳʙʦʨʘ ʣʫʯʰʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʠʪʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʜʦʙʥʘʷ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʙʦʣʴʰʘʷ ʩʝʪʝʚʘʷ ʤʦʜʝʣʴ, ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʬʨʘʛʤʝʥʪʦʤ (ʨʘʙʦʪʦʡ) ʚ ʙʦʣʝʝ 

ʢʨʫʧʥʫʶ ʩʪʨʫʢʪʫʨʫ: ʩʙʦʨʢʘ, ʢʦʤʧʘʥʦʚʢʘ, ʩʦʯʝʪʘʥʠʝ, ʠʩʧʳʪʘʥʠʝ ʠ ʪ.ʧ 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. Arefyev I. Logistics model of transport unit with stores Polish jurnal of 

enviromental studies Vol. 16, 6B, 2007.s. 23-26. 

2. Arefyev I. Forecasting and control object of management in the environment of 

system pert (the method of integrated characteristics). Maritime University, 

Szczecin., Biblioteka cyfrowa., 2012. 293p. 

3. ɸʨʝʬʴʝʚ ʀ.ɹ. ʃʦʛʠʢʦ - ʨʝʬʣʝʢʩʠʚʥʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ  

ʠʟʛʦʪʦʚʣʝʥʠʷ   

ʧʨʦʤʳʰʣʝʥʥʳʭ  ʜʝʪʘʣʝʡ. çHybrid and synergies inteligent systems theory  and 

practiceè. ʂʘʣʠʥʠʛʨʘʜ, ʀʟ-ʚʦ ɹʌʋ ʠʤ. ʄ. ʂʘʥʪʘ. 2012. ʩ. 189-197 

4. ʑʝʜʨʦʚʠʮʢʠʡ ɻ.ʇ. ʄʳʰʣʝʥʠʝ. ʇʦʥʠʤʘʥʠʝ. ʈʝʬʣʝʢʩʠʷ. ïʄ.: ʅʘʩʣʝʜʠʝ ʄʄʂ, 

2005. ï 800 ʩ. 

 

 

ʇʘʥʢʨʘʪʦʚʘ  ʅ.ɼ. 
 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʇʈɽɼɺʀɼɽʅʀʗ ʇʆ  

ʈɽʐɽʅʀʖ ʉʊʈɸʊɽɻʀʏɽʉʂʀʍ ʇʈʆɹʃɽʄ ʅɸ ʋʈʆɺʅɽ 

ʇʈɽɼʇʈʀʗʊʀʗ, ʄɽɻɸʇʆʃʀʉɸ, ʈɽɻʀʆʅɸ 

 

ʂʠʝʚ, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʅʊʋʋ çʂʇʀè 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʚʠʜʝʥʠʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠ ʥʘ 

ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʤʧʘʥʠʡ. ʆʧʳʪ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʧʝʭ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ, 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʢʦʝʤʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ 
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ʚʳʨʘʙʦʪʢʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʠʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʢʘʢ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʵʢʦʥʦʤʠʢʠ, ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʦʣʦʛʠʶ ʧʨʝʜʚʠʜʝʥʠʷ [1]. ʅʘ ʝʝ ʦʩʥʦʚʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ çʠʜʝʥʪʠʬʠʢʘʮʠʠè ʢʣʶʯʝʚʳʭ 

ʙʫʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ), ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʦʨʛʘʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʢʦʤʧʘʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʝʝ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʠʣʦ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʝʜʚʠʜʝʥʠʷ, 

ʢʦʪʦʨʳʤ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʝʪʩʷ ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʄʆʅʄʉ ʠ ʅɸʅ ʋʢʨʘʠʥʳ [2]. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʚʠʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʦʧʠʩʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʠ ʝʝ ʦʢʨʫʞʝʥʠʶ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʚʠʜʝʥʠʷ ʚ ʨʝʞʠʤʝ on-line 

ʜʦʣʞʥʳ ʦʧʝʨʠʨʦʚʘʪʴ ʦʜʥʦʨʦʜʥʳʤʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ (ɹɿ), ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʨʝʜʩʪʚʘ 

ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʨʝʡʤʦʚʳʭ ʩʝʪʝʡ ʠ ʧʦʜʭʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʝʜʚʠʜʝʥʠʷ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ 

ʵʢʩʧʝʨʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ ʟʘʧʦʣʥʠʪʴ ʙʘʟʫ ʟʥʘʥʠʡ 

ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘʪʠʯʝʩʢʫʶ ʠʝʨʘʨʭʠʶ ʩ ʥʘʙʦʨʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʧʨʝʜʚʠʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʥʘʧʦʣʥʝʥʠʷ ʩʮʝʥʘʨʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʚʚʝʜʝʥʠʝ ʚ 

ɹɿ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʦʙʲʝʢʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ, ʘ 

ʪʘʢ ʞʝ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʩʮʝʥʘʨʠʷ. ʉʚʷʟʠ ʦʧʠʩʳʚʘʶʪʩʷ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʴʥʳʤ ʬʦʨʤʘʣʴʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʢʦʤʧʦʥʝʥʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʨʘʟʚʠʪʠʝ 

ʩʮʝʥʘʨʠʷ, ʠ ʠʤʝʝʪ ʧʨʠʚʷʟʢʫ ʢ ʰʢʘʣʝ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʠʝʨʘʨʭʠʠ ʚʦʟʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ 

ʩʚʷʟʠ, ʘ ʟʘ ʩʯʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ - ʚʣʠʷʥʠʷ ʦʜʥʠʭ ʯʘʩʪʝʡ ʠʝʨʘʨʭʠʠ ʥʘ 

ʜʨʫʛʠʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʝʜʚʠʜʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, ʘʥʘʣʠʟʝ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʜʭʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʦʧʨʦʩʥʳʭ ʬʦʨʤ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʚ ʨʝʞʠʤʝ on-line. ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ɹɿ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʝʜʚʠʜʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ 

ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʫʯʝʪʦʤ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʦʞʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʠʟʘ ʢʦʥʪʝʢʩʪʘ ʩʠʪʫʘʮʠʡ. ʇʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ, ʧʦʣʦʞʝʥʥʳʡ ʚ ʦʩʥʦʚʫ ʵʪʦʡ ʧʣʘʪʬʦʨʤʳ, ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʩʮʝʥʘʨʠʝʚ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʤʦʱʥʳʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʛʠʙʢʠʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦ ʟʘʢʘʟʫ ʚʝʜʦʤʩʪʚ, 

ʧʨʝʜʧʨʠʷʪʠʡ, ʤʠʥʠʩʪʝʨʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʞʝʣʘʝʤʳʝ ʩʮʝʥʘʨʠʠ ʙʫʜʫʱʝʛʦ ʤʝʛʘʧʦʣʠʩʦʚ 

ʂʠʝʚʘ ʠ ʉʝʚʘʩʪʦʧʦʣʴ, ʧʨʝʜʧʨʠʷʪʠʷ ɸʨʩʝʣʦʨʄʠʪʪʘʣ (ʂʨʠʚʦʡ ʈʦʛ), 

ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ, ʨʝʛʠʦʥʘ ɸʈ ʂʨʳʤ. 
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ʍʘʣʠʥ ɺ.ɻ. 

 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʀ 

ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ ɺ ɺɽɼʋʑʀʍ ʋʅʀɺɽʈʉʀʊɽʊɸʍ ʉʐɸ  

ʀ ʈʆʉʉʀʀ ʅɸ ʇʈʀʄɽʈɽ ʂɸʃʀʌʆʈʅʀʁʉʂʆɻʆ 

ʋʅʀɺɽʈʉʀʊɽʊɸ ɺ ʃʆʉ-ɸʅɼɾɽʃɽʉɽ ʀ ʉɸʅʂʊ-

ʇɽʊɽʈɹʋʈɻʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʧʨʦʙʣʝʤ, ʦʪ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʦʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ 

ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʦʩʩʠʠ ʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʦʜʫʰʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩ 

ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 
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(ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 8 ʤʘʷ 2010 ʛ. ˉ 83-ʌɿ ʠ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʠ ʦʪ 7 ʤʘʷ 2012 ʛʦʜʘ ˉ599) ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʚʫʟʘ 

ʠ ʚʩʝʡ ʨʦʩʩʠʡʩʢʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʚ ʮʝʣʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʠʩʢʝ 

ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʦʪ 5 ʘʚʛʫʩʪʘ 

2008ʛ. ˉ583 ʩ 1 ʜʝʢʘʙʨʷ 2008 ʛ. ʦʪʤʝʥʝʥʦ ʜʝʡʩʪʚʠʝ ʝʜʠʥʦʡ ʪʘʨʠʬʥʦʡ 

ʩʝʪʢʠ (ɽʊʉ) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʫʟʘʭ ʠ ʚʚʝʜʝʥʘ ʥʦʚʘʷ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ 

ʪʨʫʜʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʧʦʣʥʦʤʦʯʠʷ ʚʫʟʦʚ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʦʙʲʝʤʦʚ ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʜʦʧʣʘʪ, ʦʙʱʝʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʣʴʛʦʪ ʩʚʦʠʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ. ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʟʤʝʨʘ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʦʜʠʥʘʢʦʚʳʤ 

ʢʘʪʝʛʦʨʠʷʤ ʨʘʙʦʪʥʠʢʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʫʟʘ. ʇʦʩʢʦʣʴʢʫ ʢʘʯʝʩʪʚʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʥʝʤ ʨʘʙʦʪʘʶʪ, ʪʦ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʟ ʦʧʳʪʘ ʠ ʧʨʘʢʪʠʢʠ ʨʝʰʝʥʠʷ 

ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ (UCLA, USA) ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉʇʙɻʋ, ʈʌ), ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʢʦʥʪʨʘʢʪʦʚ, ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʧʣʘʪ ʠ ʣʴʛʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʜʘʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʜʝ̫ʪʝʣʴʥʦʩʪʴ ʄɻʋ ʠʤ. ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʉʇʙɻʋ, ʬʝʜʝʨʘʣʴʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ 

ʜʨʫʛʠʭ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʧʨʦʩʯʝʪʳ ʚ ʝʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ 

ʥʘ ʧʫʪʠ ʝʝ ʨʘʟʚʠʪʠʷ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʩʪʨʦʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʯʝʪʢʦ 

ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʮʝʣʷʤʠ, ʟʘʜʘʯʘʤʠ ʠ ʦʞʠʜʘʝʤʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʅʝʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 
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ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ 

ʧʨʦʮʝʩʩʦʚ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʨʫʧʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. 

 

 

  ʀʛʥʘʪʴʝʚ ʄ.ɹ.*, ʖʩʫʧʦʚ ʈ.ʄ.** 

 

ʇʆʃʀʎɽʅʊʈʀʏɽʉʂɸʗ ʂʆʅʎɽʇʎʀʗ  

ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ ʋʄʅʆɻʆ ɻʆʈʆɼɸ 

 

*ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, E-mail: ignatmb@mail.ru  , 

** ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʈɸʅ 

  

        ʄʦʥʦʮʝʥʪʨʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʠʩʯʝʨʧʘʣʘ ʩʝʙʷ ʜʣʷ 

ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʭ ʛʦʨʦʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʘ, 

ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʚ ʧʨʦʙʢʘʭ, ʵʢʦʣʦʛʠʠ, ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʘʤʷʪʥʠʢʦʚ, ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʜʨ. ʄʦʩʢʚʘ ʫʞʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʧʦʣʠʮʝʥʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʦʯʝʥʴ ʩʚʦʝʚʨʝʤʝʥʥʦ. ʉʦ ʩʚʦʝʡ 

ʩʪʦʨʦʥʳ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʧʦʣʠʮʝʥʪʨʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʮʝʥʪʨʳ ï ʚʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʩʪʘʨʳʡ ʮʝʥʪʨ, ʠʩʪʠʥʥʳʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʚʦ-ʚʪʦʨʳʭ, ʥʦʚʦʝ ʉʠʪʠ ʚ 

ʨʘʡʦʥʝ ɻʦʨʩʢʘʷ (ʚʦʪ ʪʘʤ ʤʦʞʥʦ ʙʫʜʝʪ ʩʪʨʦʠʪʴ ʥʝʙʦʩʢʨʝʙʳ), ʚ-ʪʨʝʪʴʠʭ, 

ʮʝʥʪʨ ʚʦ ɺʩʝʚʦʣʦʞʩʢʝ, ʚ-ʯʝʪʚʝʨʪʳʭ, ʮʝʥʪʨ ʚ ʐʣʠʩʩʝʨʙʫʨʛʝ, ʚ-ʧʷʪʳʭ, 

ʮʝʥʪʨ ʚ ʂʦʣʧʠʥʦ, ʚ-ʰʝʩʪʳʭ, ʮʝʥʪʨ ʚ ɻʘʪʯʠʥʝ, ʚ-ʩʝʜʴʤʳʭ, ʮʝʥʪʨ ʚ ɹʨʦʥʢʝ 

ʚ ʤʝʩʪʝ ʧʨʠʤʳʢʘʥʠʷ ʜʘʤʙʳ ʚ ʶʞʥʦʤʫ ʙʝʨʝʛʫ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʙʫʜʫʱʠʡ 

ʥʦʚʳʡ ʧʦʨʪ. 

         ɻʦʨʦʜ ï ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʠ ʢʘʢ  ʚʩʷʢʘʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ  ʠʤʝʝʪ 

ʩʚʦʶ ʟʦʥʫ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ 

ʚ ʧʦʪʦʢʝ ʧʝʨʝʤʝʥ  ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʦʤ ʜʦʣʞʥʘ ʫʜʝʨʞʠʚʘʪʴ 

ʛʦʨʦʜ ʚ ʟʦʥʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʥʘʢʣʘʜʳʚʘʷ ʠ ʩʥʠʤʘʷ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʣʠʢʚʠʜʠʨʫʷ ʩʪʘʨʳʝ ʮʝʥʪʨʳ ʠ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʠ ʪ.ʜ.  

ʇʦʣʠʮʝʥʪʨʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.    

        ɻʦʨʦʜ - ʩʣʦʞʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʦʡ ʫʞʝ ʜʘʚʥʦ ʧʳʪʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʳ, ʩʣʦʞʠʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʜʩʠʩʪʝʤʘʤʠ ʛʦʨʦʜʘ ï ʵʥʝʨʛʝʪʠʢʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʜʨ. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʵʪʘʧʥʳʡ ʧʣʘʥ ʩʦʟʜʘʥʠʷ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ. 
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ɹʦʛʦʤʦʣʦʚ ɸ.ʀ., ʅʝʚʝʞʠʥ ɺ.ʇ. , *ʏʘʛʦʚʝʮ ʃ.ɸ.  

 

ʉʀʉʊɽʄʅʓʁ ʇʆɼʍʆɼ ɺ ʉʆɿɼɸʅʀʀ ɽɼʀʅʆɻʆ  

ɺʀʈʊʋɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ 

 

    ʛ. ʄʦʩʢʚʘ, ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ 

*ʛ. ʍʘʨʴʢʦʚ, ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʝ, ʜʫʭʦʚʥʦ-

ʢʫʣʴʪʫʨʥʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʦʙʱʝʩʪʚʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘ ʠ ʤʦʨʘʣʴ. 

ɺʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʛʨʘʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʤʦʛʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʝʝ ʚʥʠʢʘʪʴ ʚ ʩʫʪʴ 

ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʠʜʝʪ ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʤ ʩʠʣʴʥʝʝ ʠʜʝʪ ʧʝʨʝʩʪʨʦʡʢʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʩʪʨʫʢʪʫʨʘ 

ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʢʫʣʴʪʫʨʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ. ʏʝʨʝʟ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʥ̫ʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʚʩʝ 

ʙʦʣʴʰʝ ʩʪʘʥʦʚʷʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʘʢ ʣʠʯʥʦʡ, ʪʘʢ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

ʀʟʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʘʜʘʧʪʘʮʠʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ) 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʫʤʝʶʱʠʭ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʚ ʩʪʦʨʦʥʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, 

ʢʦʪʦʨʳʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ. 

ɸʢʮʝʥʪ rʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʪʝʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʦʧʝʨʘʪʠʚʥʦ ʫʯʠʪʳʚʘʶʪ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʚʥʝʜʨʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʝ ʩ ʢʘʞʜʳʤ çʜʥʝʤè 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʟʥʘʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʵʪʠʭ  ʦʙʣʘʩʪʷʭ, 
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ʙʳʩʪʨʦ ʦʙʝʩʮʝʥʠʚʘʶʪʩʷ, ʠʭ ʠʟʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʚʩʝ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ ʠ 

ʫʤʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʥʦʚʳʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ. ɸ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ ʧʨʠʭʦʜʷʪ ʜʨʫʛʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʠʝ, ʢʦʛʜʘ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ (ʦʥʣʘʡʥʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ). ɺʦ 

ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʬʠʨʤʘʭ ʠ ʢʦʤʧʘʥʠʷʭ ʫʞʝ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝ ʠʣʠ 

ʠʥʳʝ ʚʠʜʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ (e-Learning), 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʩʪʘʥʜʘʨʪʘʭ ʀʥʪʨʘʥʝʪ ʠ ʀʥʪʝʨʥʝʪ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʝʜʠʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧ r

ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ: 

- ʉʠʩʪʝʤʥʦʩʪʴ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʨʩʦʥʘʣʘ. 

- ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʨʘʟʚʠʪʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ. 

- ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ï ʧʨʠʥʮʠʧ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ, ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʬʫʥʢʮʠʡ, ʧʦʥʷʪʠʡ. 

- ʄʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴ ï ʧʨʠʥʮʠʧ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʩʢʨʳʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ. 

- ʆʧʪʠʤʘʣʴʥʦʩʪʴ ï ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

- ʉʪʘʜʠʡʥʦʩʪʴ ï ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʩʪʘʜʠʠ, ʮʠʢʣʳ, ʵʪʘʧʳ ʦʙʫʯʝʥʠʷ, ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʘ (ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʜʠʧʣʦʤʘ). 

- ɻʠʙʢʦʩʪʴ (ʤʦʙʠʣʴʥʦʩʪʴ) ï ʧʨʠʥʮʠʧ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʙʦʨʘ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. 

- ʂʦʥʚʝʨʪʠʨʫʝʤʦʩʪʴ ï ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ. 

- ʆʙʲʝʢʪʠʚʥʦʩʪʴ ï ʧʨʠʥʮʠʧ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʮʝʣʦʩʪʥʫʶ ʠ 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʦʮʝʥʢʫ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ʈʝʯʝʚʦʡ ï ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʯʘʝʤʳʤʠ ʷʟʳʢʘ ʜʣʷ ʦʙʱʝʥʠʷ 

(ʦʙʱʝʛʦ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ ʠʣʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ). 

ʇʨʠʤʝʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ɺʘʩʠʣʴʝʚ ʂ.ʅ. 

 

ʄʅʆɻʆʄɽʈʅʓʁ ʄɽʊʆɼ ɺʓɹʆʈɸ ʌʋʅʂʎʀʁ ɼʃʗ  

ɺʂʃʖʏɽʅʀʗ ɺ ʇʈʆɽʂʊʀʈʋɽʄʓʁ ʇʈʆɻʈɸʄʄʅʓʁ 

 ʇʈʆɼʋʂʊ, ʆʉʅʆɺɸʅʅʓʁ ʅɸ ʋʏɽʊɽ ʈɸɿʅʆʈʆɼʅʓʍ  

ʂʈʀʊɽʈʀɽɺ 

 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʍʘʣʢʨʦʫ, ʢʦʤʧʘʥʠʷ CH2M HILL  

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʫʜʫʱʝʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʧʨʦʜʫʢʪʫ 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʘ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʚʳʙʦʨʘ ʬʫʥʢʮʠʡ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ ʵʪʦʪ ʧʨʦʜʫʢʪ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʨʝʢʦʤʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʬʦʨʤʘʣʠʟʠʨʦʚʘʪʴ ʟʘʜʘʯʫ. ɸʚʪʦʨʦʤ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ 

ʚʳʙʦʨʘ ʬʫʥʢʮʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʫʯʝʪʝ ʨʘʟʥʦʨʦʜʥʳʭ ʢʨʠʪʝʨʠʝʚ [1].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʝʱʝ ʦʜʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʪ ʝʱʝ ʙʦʣʴʰʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʠ 

ʚʳʙʦʨʝ ʬʫʥʢʮʠʡ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ.  

 ɺ ʨʘʙʦʪʝ [2] ʘʚʪʦʨʦʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ, 

ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʧʨʠ ʚʳʙʦʨʝ ʬʫʥʢʮʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʫʝʤʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʦʚʦʜʥʝʥʠʡ ʚ ʢʦʤʧʘʥʠʠ Halcrow:  

- ʉʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʬʫʥʢʮʠʶ 

- ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʠ ʮʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ 

- ʊʝʭʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

- ɺʢʣʘʜ ʬʫʥʢʮʠʠ ʚ ʢʦʥʢʫʨʝʥʪʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ 

- ɺʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʦʜʫʢʪʘ, ʚʳʟʚʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʪʦʡ   ʬʫʥʢʮʠʠ 

- ʈʠʩʢ ʧʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʵʪʫ ʬʫʥʢʮʠʶ 

- ʈʠʩʢ ʧʨʝʚʳʰʝʥʠʷ ʩʨʦʢʦʚ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʥʦʛʦʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʳʙʦʨʘ ʬʫʥʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʠ ʢʨʠʪʝʨʠʠ. 

 

ʄʦʜʝʣʴ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʨʘʙʦʪʝ [2] ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʤʥʦʛʦʤʝʨʥʦʤ ʚʠʜʝ.   ʅʘʧʨʠʤʝʨ, ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʬʫʥʢʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʘ. ɺ ʜʚʫʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʘ 
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ʬʫʥʢʮʠʠ ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʤʦʞʝʪ ʙʳʪʴ ʚʝʣʠʯʠʥʦʡ ʦʙʦʙʱʝʥʥʦʡ, ʪ.ʝ. 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʤʥʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʷ (ʠʣʠ ʜʨʫʛʦʛʦ ʦʧʨʘʰʠʚʘʝʤʦʛʦ 

ʣʠʮʘ) ʦ ʪʦʤ ʥʘʩʢʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʞʝ 

(ʜʝʰʝʚʣʝ) ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʵʪʦʡ ʦʮʝʥʢʠ ʝʱʝ ʦʜʥʘ 

ʨʘʟʤʝʨʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʤʦʜʝʣʴ. ʄʘʪʨʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʜʣʷ ʬʫʥʢʮʠʠ ʢʦʥʢʨʝʪʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʠʟ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ (ʦʪʜʝʣʘ)  ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 1.  

 

                                                                                ʊʘʙʣʠʮʘ 1. 

ʉʦʪʨʫʜʥʠʢʠ ɺʝʩ  

ʩʦʪʨʫʜ-

ʥʠʢʘ 

ʌʫʥʢʮʠʠ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʜʣʷ  

ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

A B  N 

ʉʦʪʨʫʜʥʠʢ 1 ɚ1 ya1 yb1 é yn1 

ʉʦʪʨʫʜʥʠʢ 2  ɚ 2 ya2 yb2 é yn2 

é é é é é é 

ʉʦʪʨʫʜʥʠʢ M ɚ m yam ybm é ynm 

  pia pib  pin 

 

 ɺ ʪʘʙʣʠʮʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɚ k ï ʚʝʩ 

ʩʦʪʨʫʜʥʠʢʘ, yjk ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʜʣʷ 

ʦʮʝʥʠʚʘʝʤʦʡ ʬʫʥʢʮʠʠ ʩʦʪʨʫʜʥʠʢʦʤ i ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʨʠʪʝʨʠʶ; 

a,b,é., n ï ʬʫʥʢʮʠʠ (ʩʤ.ʪʘʙʣ. 1).  

ɺ ʪʘʙʣʠʮʫ 1 ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ ʟʥʘʯʝʥʠʷ 

ʚʝʩʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʟʘʪʝʤ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʦʮʝʥʦʢ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʜʘʥʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ.  ɺʝʩ ʩʦʪʨʫʜʥʠʢʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʘ, ʨʘʙʦʪʘʝʪ ʣʠ ʩʦʪʨʫʜʥʠʢ ʚ ʜʘʥʥʦʤ ʦʪʜʝʣʝ ʠ ʪ.ʜ. 

ɽʩʣʠ ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ 

ʬʫʥʢʮʠʠ ʠʣʠ ʪʨʝʙʫʝʪ ʢʦʣʣʝʢʪʠʚʥʳʭ ʫʩʠʣʠʡ ʚ ʦʬʠʩʝ, ʛʜʝ ʨʘʙʦʪʘʝʪ 

ʨʫʢʦʚʦʜʠʪʝʣʴ, ʪʦ ʙʫʜʝʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʢ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʡ ʬʫʥʢʮʠʶ, ʙʫʜʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʞʝ ʦʬʠʩʝ, ʜʘʞʝ ʝʩʣʠ 

ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʜʘ ʜʣʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʜʨʫʛʠʤ 

ʩʦʪʨʫʜʥʠʢʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʬʠʩʝ ʚ ʜʨʫʛʦʤ ʛʦʨʦʜʝ ʠʣʠ ʩʪʨʘʥʝ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʦʮʝʥʦʢ ʬʫʥʢʮʠʷʤ, 

ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʜʘʥʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʚʳʰʝ, ʜʦʣʞʥʳ 

ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʦʮʝʥʢʠ. ʉʘʤʘʷ ʚʳʩʰʘʷ ʦʮʝʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʠʩʚʦʝʥʘ ʬʫʥʢʮʠʠ, ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʜʘʥʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ ʩʘʤʘʷ ʥʠʟʢʘʷ ʠʟ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʮʝʥʢʠ pij, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ, ʙʫʜʫʪ ʩʦʛʣʘʩʦʚʘʥʥʳ ʩ 

ʦʮʝʥʢʘʤʠ rij, ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ. ʊʘʢʞʝ ʦʮʝʥʢʠ pij  ʧʦʟʚʦʣʷʶʪ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ, ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʜʫʢʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʜʘ. 
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ʌʫʥʢʮʠʷʤʠ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʱʠʤʠ ʢ ʚʢʣʶʯʝʥʠʶ ʚ ʧʨʦʜʫʢʪ 

ʷʚʣʷʶʪʩʷ ʪʝ, ʫ ʢʦʪʦʨʳʭ ʦʮʝʥʢʠ pij ʚʳʰʝ.  

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʮʝʜʫʨʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʮʝʥʦʢ ʬʫʥʢʮʠʷʤ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʝ [2]) ʠ ʚ ʵʪʦʡ ʧʨʦʮʝʜʫʨʝ 

ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʠʪʝʨʘʪʠʚʥʦʛʦ ʦʧʨʦʩʘ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʣʠʮ ʚ 

ʦʪʜʝʣʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ɼʝʣʴʬʠ-ʧʨʦʮʝʜʫʨʳ.  

 ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʝʩʦʚʳʝ ʢʨʠʪʝʨʠʠ ʠ 

ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʥʦʨʤʠʨʫʝʤʳʝ: 

 

n

j

jxy
1 =1 ʠ  

m

k

k

1 =1 . ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮʳ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʯʠʩʣʠʪʴ ʦʮʝʥʢʠ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʩʦʪʨʫʜʥʠʢʦʚ:  

 pij = 
jk

m

k

k y
1 . ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʨʦʚʝʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 

ʥʦʨʤʠʨʦʚʘʥʠʷ 
1

jip
.    

ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 

ʚʳʙʦʨʘ ʩʦʪʨʫʜʥʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʬʫʥʢʮʠʡ. ʊʘʢʞʝ 

ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʚʟʚʝʰʝʥʥʫʶ ʦʮʝʥʢʫ ʩʪʦʠʤʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ pij, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʜʚʫʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ pij  ʚʝʣʠʯʠʥʘʤ rij: 

rij = pij  
 

ɼʣʷ ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ ʚ ʜʚʫʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ 

ʝʱʝ ʦʜʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʤʦʜʝʣʴ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʬʫʥʢʮʠʡ 

ʧʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʤʦʛʫʪ ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2. ɺ ʵʪʦʡ ʪʘʙʣʠʮʝ ʫʢʘʟʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ ʠ 

ʵʣʝʤʝʥʪʳ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʚʣʠʷʶʪ ʥʘ ʢʨʠʪʝʨʠʠ (ʢʘʢ ʥʘʧʨʠʤʝʨ, ʩʚʦʡʩʪʚʘ  

ʩʦʪʨʫʜʥʠʢʦʚ (ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ) ʚʣʠʷʶʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʵʪʠʤ 

ʩʦʪʨʫʜʥʠʢʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ).  ʕʪʠ ʵʣʝʤʝʥʪʳ ʚ ʦʩʪʘʚʰʝʡʩʷ 

ʯʘʩʪʠ ʨʘʙʦʪʳ ʙʫʜʫʪ ʥʘʟʳʚʘʪʴʩʷ çɻ ʣʝʤʝʥʪʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝè.  
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ʊʘʙʣʠʮʘ 2.    

ʅʦʤʝʨ 

ʢʨʠʪʝʨʠʷ 

ʂʨʠʪʝʨʠʡ ʕʣʝʤʝʥʪ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ 

1 ʉʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʉʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ 

2 ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʠ 

ʮʝʣʷʤ 

ʇʦʜ-ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʧʨʦʜʫʢʪʘ 

3 ʊʝʭʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʢʦʜʘ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

4 ɺʢʣʘʜ ʬʫʥʢʮʠʠ ʚ  

ʢʦʥʢʫʨʝʥʪʥʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʉʝʢʪʦʨ ʨʳʥʢʘ 

5 ɺʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ 

ʧʦʜʜʝʨʞʢʠ 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ/ʪʝʭʥʦʣʦʛʠʷ 

(ʠʣʠ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) 

6 ʈʠʩʢ ʧʨʝʚʳʰʝʥʠʷ  

ʙʶʜʞʝʪʘ 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ/ʪʝʭʥʦʣʦʛʠʷ 

(ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ) 

7 ʈʠʩʢ ʧʨʝʚʳʰʝʥʠʷ ʩʨʦʢʦʚ 

ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʘ ʥʘ  

ʨʳʥʦʢ 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ/ʪʝʭʥʦʣʦʛʠʷ 

(ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ) 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʪʘʙʣʠʮʳ, ʧʦʭʦʞʝʡ ʥʘ ʊʘʙʣʠʮʫ 1. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʚʥʝʩʪʠ 

ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʮʝʥʢʦʢ i ï ʪʦʛʦ ʢʨʠʪʝʨʠʷ ʜʣʷ j-ʪʦʡ ʬʫʥʢʮʠʠ ʧʦ 

ʢʘʞʜʦʤʫ ʠʟ  k ʵʣʝʤʝʥʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ, ʠ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ 

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ k ʵʣʝʤʝʥʪʦʚ.  ɿʥʘʯʝʥʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʪʦʨʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ. ʉʨʝʜʠ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʥʘʣʠʯʠʝ ʫʞʝ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʩʨʝʜʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ), ʞʝʣʘʥʠʝ ʚʳʡʪʠ ʥʘ 

ʦʧʨʝʜʝʣʣʝʥʥʳʡ ʩʝʢʪʦʨ ʨʳʥʢʘ ʠʣʠ ʚʣʠʷʥʠʝ ʧʦʜ-ʮʝʣʠ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʛʣʘʚʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʰʠʨʝʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʤʥʦʛʦʤʝʨʥʦʡ, ʘ 

ʥʝ ʪʨʝʭʤʝʨʥʦʡ, ʪʘʢ ʢʘʢ ʵʣʝʤʝʥʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ, ʨʘʟʣʠʯʘʶʪʩʷ 

ʜʣʷ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ. ʄʦʜʝʣʴ ʙʫʜʝʪ ʪʨʝʭʤʝʨʥʦʡ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʯʝʪʳʨʝʤ ʢʨʠʪʝʨʠʷʤ (ʢʨʠʪʝʨʠʠ 3, 

5, 6, 7 ʚ ʊʘʙʣʠʮʝ 2) ʠ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʙʫʜʝʪ 

ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʩ ʦʜʠʥʘʢʦʚʳʤ ʯʠʩʣʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ). 
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ɺʦʟʤʦʞʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ 

 

 ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʨʘʟʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʤʝʩʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ 

ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ j ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢ-ʪʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʥʘ i-ʪʳʡ ʢʨʠʪʝʨʠʡ, ʤʦʞʥʦ ʚʥʦʩʠʪʴ 

ʨʝʘʣʴʥʦ ʠʟʤʝʨʠʤʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʜʘ i-ʪʦʡ 

ʬʫʥʢʮʠʠ ʢ-ʪʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʚʘʣʶʪʳ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ, ʢʦʪʦʨʳʝ ʦʪʜʝʣ ʟʘʪʨʘʪʠʪ ʥʘ 

ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ i-ʪʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ k-ʪʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʟʘʪʨʘʪ ʚ 

ʯʝʣʦʚʝʢʦ-ʯʘʩʘʭ, ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʠ ʪ.ʜ ʜʣʷ 

ʢʘʞʜʦʛʦ k-ʪʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʬʫʥʢʮʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʭʦʞʠʡ ʧʦʜʭʦʜ ʨʘʩʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [3]. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ 

ʚʠʜʫ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʬʫʥʢʮʠʡ 1, 3, 5, 6, 7 

ʚ ʊʘʙʣʠʮʝ 1 ʚ ʨʘʙʦʪʝ [1] (ʩ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʦʪ 

ʚʝʣʠʯʠʥʳ ʢʨʠʪʝʨʠʷ) ʚʝʣʠʯʠʥʫ ʦʮʝʥʢʠ oij, ʧʦʣʫʯʝʥʥʫʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʝʘʣʴʥʦ ʠʟʤʝʨʠʤʳʭ ʜʘʥʥʳʭ, ʥʫʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʩʦʧʨʷʞʝʥʥʫʶ (1- oij)  ʜʣʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʦʮʝʥʦʢ ʧʦ ʢʘʞʜʦʡ ʠʟ ʬʫʥʢʮʠʠ.   

 ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʤʝʪʦʜʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʵʢʩʧʝʨʪʠʟ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʦʜʭʦʜʝ (ʩʤ. [4]).   

 ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʦʢ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʨʠʪʝʨʠʝʚ ʠ ʩ ʫʯʝʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʵʣʝʤʝʥʪʘʤʠ ʚʣʠʷʥʠʷ 

ʥʘ ʚʳʙʨʘʥʥʳʝ ʢʨʠʪʝʨʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʥʳʡ ʤʝʪʦʜ ʵʢʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ  ʫʯʝʪʝ ʨʘʟʥʦʨʦʜʥʳʭ ʢʨʠʪʝʨʠʝʚ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʥʠʤʘʝʪ ʚʦ 

ʚʥʠʤʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʨʠʪʝʨʠʠ. 

ʇʦʩʨʝʜʩʪʦʚʤ ʵʪʦʛʦ ʤʦʜʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʤʥʦʛʦʤʝʨʥʦʡ.  

ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʜʣʷ ʚʳʙʦʨʘ 

ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ.     
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ʄʆɼɽʃʀ ʊɽʆʈʀʀ ʉʀʉʊɽʄ ʀ ʉʀʉʊɽʄʅʆɻʆ ɸʅɸʃʀɿɸ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʇʙɻʇʋ 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʤʦʜʝʣʴè ʠ 

çʤʦʜʝʣʠʨʦʚʘʥʠʝè. 

ʉ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʤʦʞʥʦ ʩʠʤʚʦʣʠʯʝʩʢʠ 

ʦʪʦʙʨʘʟʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʠ ʢʘʢ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʨʠʛʠʥʘʣʝ: 

Jdef  <M, N, Z, IS, L>,                                                 (1) 

ʛʜʝ M  ʦʨʠʛʠʥʘʣ (ʤʦʜʝʣʠʨʫʝʤʦʝ ʷʚʣʝʥʠʝ, ʦʙʲʝʢʪ, ʠʩʪʦʯʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠ); N  ʩʫʙʲʝʢʪ (çʥʘʙʣʶʜʘʪʝʣʴè ʧʦ ʕʰʙʠ), ʪ. ʝ. ʣʠʮʦ,, 

ʢʦʪʦʨʦʤʫ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʨʠʛʠʥʘʣʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʚʦʝʡ ʮʝʣʠ (ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʪ. ʧ.);  Z  ʮʝʣʴ, ʠʣʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʝʣʝʡ;  IS  ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪ. ʝ. ʚʢʣʶʯʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʩʣʦʚʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

TECH = {meth, means,  

alg, ... }  ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ (meth  ʤʝʪʦʜʳ, means  ʩʨʝʜʩʪʚʘ,  

alg  ʘʣʛʦʨʠʪʤʳ ʠ ʪ. ʧ.), ʨʝʘʣʠʟʫʶʱʠʭ ʤʦʜʝʣʴ; COND = { ex, in}  

ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʦʜʝʣʠ, ʪ. ʝ. ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʝ ʩʦʟʜʘʥʠʝ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ (ex  ʚʥʝʰʥʠʝ, in  ʚʥʫʪʨʝʥʥʠʝ); L ï ʷʟʳʢ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʦʪʥʦʰʝʥʠʷ çʤʦʜʝʣʴ ï 

ʦʨʠʛʠʥʘʣè. 

ʆʙʦʙʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ (1), ʥʝ ʫʯʠʪʳʚʘʣʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ 

ʝʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʦ ʩʨʝʜʦʡ. ʏʪʦʙʳ ʫʯʝʩʪʴ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʜʝʣʴ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ çʯʝʨʥʦʛʦ ʷʱʠʢʘè, ʦʪʦʙʨʘʞʘʶʱʝʛʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ çʚʭʦʜ ï ʚʳʭʦʜè ʩʠʩʪʝʤʳ. 

ɼʣʷ ʚʳʙʦʨʘ ʤʦʜʝʣʝʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʩʝ ʤʦʜʝʣʠ ʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ  ʬʠʟʠʯʝʩʢʠʝ  ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ (ʘʙʩʪʨʘʢʪʥʳʝ) ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʥʝʦʜʠʥʘʢʦʚʦ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʧʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʦʜʝʣʝʡ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʦ ʩʬʝʨʘʤ ʧʨʠʣʦʞʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʚ ʪʝʭʥʠʢʝ, ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʫʢʘʭ, ʢʠʙʝʨʥʝʪʠʢʝ  ʠ  ʪ. ʜ.); ʧʦ ʩʧʦʩʦʙʫ ʦʪʦʙʨʘʞʝʥʠʷ (ʵʚʨʠʩʪʠʯʝʩʢʠʝ, 

ʥʘʪʫʨʥʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ); ʧʦ ʮʝʣʷʤ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ, ʦʜʥʦʨʦʜʥʳʝ ʠ ʥʝʦʜʥʦʨʦʜʥʳʝ, 

ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ, ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʪ. ʜ.); ʧʦ ʤʝʪʦʜʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʨ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʉ. ɺ. ʄʠʢʦʥʠ ʠ ɺ. ɸ. ʍʦʜʘʢʦʚʩʢʠʡ  [6] ʧʨʝʜʣʘʛʘʶʪ 

ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 1)  ʧʦ ʩʪʝʧʝʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ 

(ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ, ʬʦʨʤʘʣʴʥʳʝ, ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ);  2) ʧʦ ʜʝʪʘʣʴʥʦʩʪʠ 

ʦʪʨʘʞʝʥʠʷ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ); 3) ʧʦ 

ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʟʥʘʢʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ, ʪʘʙʣʠʯʥʳʝ ʠʣʠ 

ʤʘʪʨʠʯʥʳʝ); 4) ʧʦ ʨʝʘʣʠʟʘʮʠʠ (ʬʠʟʠʯʝʩʢʠʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ); ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ (ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ); 6) ʧʦ ʩʪʨʫʢʪʫʨʝ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ (ʥʝʧʨʝʨʳʚʥʳʝ, ʜʠʩʢʨʝʪʥʳʝ).  

ʅʘʧʨʦʪʠʚ, ʌ. ʇ. ʊʘʨʘʩʝʥʢʦ [8] ʩʯʠʪʘʝʪ, ʯʪʦ ʚʩʝ ʦʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʤʦʜʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʜʝʣʠʪʴ ʚʩʝʛʦ ʥʘ ʪʨʠ ʪʠʧʘ ï ʤʦʜʝʣʴ ʩʦʩʪʘʚʘ (ʧʝʨʝʯʝʥʴ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ), ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ (ʧʝʨʝʯʝʥʴ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ), ʠ ʤʦʜʝʣʴ ʯʝʨʥʦʛʦ ʷʱʠʢʘ 

(ʧʝʨʝʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʩʠʩʪʝʤʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ). ʃʶʙʳʝ 

ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʣʠʙʦ ʠʭ ʥʫʞʥʦʡ (ʮʝʣʝʚʦʡ) 

ʢʦʤʙʠʥʘʮʠʝʡ. 

ɺʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʤʝʪʦʜʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʤʦʜʝʣʠ ʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ  ʬʠʟʠʯʝʩʢʠʝ  ʠ 

ʘʙʩʪʨʘʢʪʥʳʝ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ).ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʝʣʠʣʠ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʯʠʩʣʝʥʥʳʝ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ  ʥʘ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ.  

ʆʜʥʘʢʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʷʟʳʢʘ ʥʝ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʤʦʜʝʣʷʤ. ʂ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʤʦʜʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʪʝʦʨʠʠ 

ʛʨʘʬʦʚ. ɸ ʝʩʣʠ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʥʷʪʴ ʥʘʟʚʘʥʠʝ ʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʘ ʤʝʪʦʜʳ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ, ʪʦ ʢ ʵʪʦʤʫ 
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ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ ʠ ʤʦʜʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ (ʦʙʳʯʥʦ ʢʨʘʪʢʦ 

ʥʘʟʳʚʘʝʤʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ) ʠ ʩʝʤʠʦʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʂ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʦʩʷʪ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ  ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

(ʧʨʠʢʣʘʜʥʳʝ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʢʦʥʢʨʝʪʥʦʤʫ ʦʙʲʝʢʪʫ, 

ʷʚʣʝʥʠʶ, ʧʨʦʮʝʩʩʫ, ʠ ʦʙʱʠʝ, ʨʝʘʣʠʟʫʶʱʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʝ  ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ 

ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ. 

ɺ ʧʦʠʩʢʘʭ ʪʝʨʤʠʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʤʦʜʝʣʝʡ, ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʨʘʟʫ ʦʪʦʙʨʘʞʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ 

ʜʨʫʛʠʤʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʧʨʝʜʣʘʛʘʣʦʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʤʦʜʝʣʠ ʧʦ ʩʪʝʧʝʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʷʷ ʥʘʨʷʜʫ ʩ ʬʦʨʤʘʣʴʥʳʤʠ ʠ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʚʝʨʙʘʣʴʥʳʝ (ʚ ʪʝʨʤʠʥʘʭ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ) ʦʪʦʙʨʘʞʝʥʠʝ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʩʯʠʪʘʶʪ 

ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ, ʘ ʥʝ ʤʦʜʝʣʴʶ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʚʝʨʙʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚ 

ʬʦʨʤʘʣʴʥʦʝ ʠʣʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ.  

ʄʝʞʜʫ ʥʝʬʦʨʤʘʣʴʥʳʤ, ʦʙʨʘʟʥʳʤ ʤʳʰʣʝʥʠʝʤ ʯʝʣʦʚʝʢʘ ʠ 

ʬʦʨʤʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʩʣʦʞʠʣʩʷ ʢʘʢ ʙʳ 

çʩʧʝʢʪʨè ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʘʪʴ ʠ ʫʪʦʯʥʷʪʴ 

(ʬʦʨʤʘʣʠʟʦʚʘʪʴ) ʚʝʨʙʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʬʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʩʚʷʟʳʚʘʪʴ ʠʭ ʩ 

ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʩ ʜʨʫʛʦʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʳʭ ʤʝʪʦʜʦʚ. ʀʭ ʧʦ-ʨʘʟʥʦʤʫ ʦʙʲʝʜʠʥʷʣʠ ʚ ʛʨʫʧʧʳ, ʪ. 

ʝ.  ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʣʠ ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ,  

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʳʪʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʣʦʚʝʢ 

ʧʦʧʝʨʝʤʝʥʥʦ ʚʳʙʠʨʘʝʪ ʤʝʪʦʜʳ ʠʟ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʝʡ çʩʧʝʢʪʨʘè [1] 

ʇʦʵʪʦʤʫ ʫʜʦʙʥʦ çʧʝʨʝʣʦʤʠʪʴè ʵʪʦʪ çʩʧʝʢʪʨè ʤʝʪʦʜʦʚ ʧʨʠʤʝʨʥʦ ʚ 

ʩʝʨʝʜʠʥʝ, ʛʜʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʤʳʢʘʶʪʩʷ ʩ ʤʝʪʦʜʘʤʠ  

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʪ. ʝ. ʨʘʟʜʝʣʠʪʴ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʥʘ ʜʚʘ 

ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ: ʤʝʪʦʜʳ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ 

(ʄʌʇʉ) ʠ ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʫʠʮʠʠ ʠ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʄɸʀʉ) [2].  

ʂʨʦʤʝ ʬʦʨʤʘʣʴʥʳʭ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʠ ʄʌʇʉ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʦʙʳʡ ʢʣʘʩʩ 

ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʘʭ ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʪʫʠʮʠʠ ʠ ʦʧʳʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʯʠʩʣʝ ʄɸʀʉ ʤʦʞʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩʳ ʤʦʜʝʣʝʡ 

ʚʳʨʘʙʦʪʢʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, (ʥʘʧʨʠʤʝʨ,  ʚ ʬʦʨʤʝ, ʩʮʝʥʘʨʠʝʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʦʚʝʩʥʳʤʠ ʠʣʠ ʚʝʨʙʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ), 

ʤʦʜʝʣʷʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʤʦʜʝʣʷʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʵʢʩʧʝʨʪʠʟ.   

http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
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ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʪʘʢʞʝ ʩʯʠʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʩʨʝʜʩʪʚʘ ʄɸʀʉ ʠ 

ʄʌʇʉ (ʩʤ. ʩʩʳʣʢʠ ʚ [7])  ï ʩʠʪʫʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ɼ.ɸ. 

ʇʦʩʧʝʣʦʚ, ʖ.ʀ. ʂʣʳʢʦʚ, ʃ.ʉ. ɿʘʛʘʜʩʢʘʷ-ɹʦʣʦʪʦʚʘ), ʩʪʨʫʢʪʫʨʥʦ-

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ, ʢʦʛʥʠʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʨʘʟʚʠʚʘʶʪ ɺ.ʀ. ʄʘʢʩʠʤʦʚ, ɺ.ɺ. ʂʫʣʴʙʘ, ʅ.ɸ. ɸʙʨʘʤʦʚʘ, ɻ.ɺ. ɻʦʨʝʣʦʚ ʠ 

ʜʨ.); ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ɹ.ʃ. ʂʫʢʦʨ) ʣʠʥʛʚʦ-

ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʄ.ɹ. ʀʛʥʘʪʴʝʚ), ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʘʥʘʣʠʟʫ ʩʠʩʪʝʤ (ɸ.ɸ. 

ɼʝʥʠʩʦʚ [4]), ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʩʪʝʧʝʥʥʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʩ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʄɸʀʉ ʠ ʄʌʇʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʧʝʨʝʭʦʜ ʦʪ ʤʝʥʝʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʢ ʙʦʣʝʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ  

[3].  ʄʦʞʥʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʩʦʤ ʩʯʠʪʘʪʴ ʠ ʢʣʘʩʩ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʘʭ, ʪ.ʝ. ʛʦʚʦʨʠʪʴ ʦ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ, ʛʨʘʬʦ-

ʩʝʤʠʦʪʠʯʝʩʢʠʭ ʠ ʪ.ʧ. ʤʦʜʝʣʷʭ.   

ɺ ʯʠʩʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʯʘʣʠ ʚʳʜʝʣʷʪʴ ʢʣʘʩʩ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚ ʠʩʭʦʜʥʦʤ ʧʦʥʠʤʘʥʠʠ  ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʠ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʘʚʠʣ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʘʚʠʣʘ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʦ ʧʦʟʚʦʣʷʶʪ ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʯʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ 

ʯʠʩʣʝʥʥʳʝ. 

ʅʘ ʙʘʟʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ: ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʤʝʪʦʜʝ ʄʦʥʪʝ-ʂʘʨʣʦ;  ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʫʞʘʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʷʟʳʢʠ.  ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʷʟʳʢʠ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʗʀʄ) ʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʗʆʄ).  

ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʦʚ 

ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ 
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ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ɼʞ. ʌʦʨʨʝʩʪʝʨʘ [9], ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ      ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ    ʩʠʩʪʝʤʳ     

PILGRIM,    ʨʘʟʚʠʚʘʝʤʦʛʦ  

ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʳʤ [5]. 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʢʣʘʩʩ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ 

ʟʥʘʥʠʡ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ ʤʦʜʝʣʠ, ʨʘʟʚʠʚʘʝʤʳʝ ʥʘ ʙʘʟʝ ʪʝʦʨʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ, 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʫ ʧʨʠʨʦʜʳ, ʤʦʜʝʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

(ʀɸɼ)  Data Mining. 

ʉ ʫʯʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʟʥʘʢʝ çʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷè (ʨʠʩ.  1). 

ʃʶʙʘʷ  ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʣʦʚʥʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʘ ʢʨʠʪʠʢʝ. 

ʆʥʘ ʣʠʰʴ ʩʨʝʜʩʪʚʦ, ʧʦʤʦʛʘʶʱʝʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʦʛʨʦʤʥʦʤ ʯʠʩʣʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ. ʆʜʥʘʢʦ, ʧʦʥʠʤʘʷ ʫʩʣʦʚʥʦʩʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʝʝ ʚʩʝ ʞʝ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ. ʈʘʟʨʘʙʘʪʳʚʘʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʠʩʪʝʤ (ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ) ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚʳʙʨʘʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɾʝʣʘʪʝʣʴʥʦ,  ʯʪʦʙʳ  ʪʘʢʫʶ  ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʬʦʨʤʠʨʦʚʘʣ ʢʦʣʣʝʢʪʠʚ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʡ ʠ ʧʨʠʤʝʥʷʶʱʠʡ ʤʦʜʝʣʠ ʠʣʠ 

ʤʝʪʦʜʠʢʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʉ ʫʯʝʪʦʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʨʘʟʥʳʭ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʛʦʘʩʧʝʢʪʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʦʥʝʥʪʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʠ (1). 
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ʂʫʢʦʨ ɹ.ʃ. 
 

ʈɽɸʃʀɿɸʎʀʗ ʌʋʅʂʎʀʀ ʇʈɽɼɺʀɼɽʅʀʗ ʅɸ ʆʉʅʆɺɽ  

ʉʀʉʊɽʄʅʆɻʆ ɸʅɸʃʀɿɸ 

 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  ʟʘʦʯʥʳʡ  ʪʝʭʥʠʯʝʩʢʠʡ   

ʫʥʠʚʝʨʩʠʪʝʪ 

 

"ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ, ʥʫʞʥʦé ʠʤʝʪʴ ʪʦʯʥʳʡ ʧʣʘʥ ʥʘ 

ʥʝʢʦʪʦʨʳʡ, ʭʦʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʧʨʠʣʠʯʥʳʡ ʩʨʦʢé ʂʘʢ ʞʝ ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴ ʯʝʣʦʚʝʢ, ʝʩʣʠéʦʥ ʣʠʰʝʥ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʩʪʘʚʠʪʴ ʢʘʢʦʡ-

ʥʠʙʫʜʴ ʧʣʘʥ ʭʦʪʷ ʙʳ ʥʘ ʩʤʝʭʦʪʚʦʨʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʥʫ, ʣʝʪ, ʩʢʘʞʝʤ ʚ 

ʪʳʩʷʯʫé". 

ʄʠʭʘʠʣ ɹʫʣʛʘʢʦʚ çʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘè 

 

ɽʩʣʠ ʧʦʜ ʧʨʝʜʚʠʜʝʥʠʝʤ ʧʦʥʠʤʘʪʴ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦ ʙʫʜʫʱʝʤ, 

ʩʜʝʣʘʥʥʦʝ ʚ ʥʘʩʪʦʷʱʝʤ, ʪʦ ʧʦʜ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʧʘʜʘʶʪ ʠ ʧʨʦʛʥʦʟʳ, 

ʠ ʧʨʦʝʢʪʳ, ʠ ʧʣʘʥʳ, ʠ ʧʨʦʛʨʘʤʤʳ, ʠ ʛʘʜʘʥʠʝ, ʠ ʪ. ʜ. ʠ ʪ.ʧ., ʠ ʜʘʞʝ 

ʩʪʨʦʢʠ ʧʦʧʫʣʷʨʥʦʡ ʧʝʩʝʥʢʠ, ʚ ʢʦʪʦʨʦʡ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ "ʚʩʸ ʙʫʜʝʪ 

ʭʦʨʦʰʦ". ɺ ʯʸʤ ʞʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʨʘʟʥʳʤʠ, 

ʧʨʝʜʤʝʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʣʦʚʦ ʥʘʫʯʥʳʡ, ʢʦʥʝʯʥʦ, ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʝʪ 

ʵʪʦʪ ʩʧʠʩʦʢ, ʥʦ ʥʝ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʧʨʝʜʤʝʪʳ ʚ ʥʸʤ. 

 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʧʝʨʝʞʠʚʰʘʷ ʛʣʫʙʦʢʠʡ ʠ 

ʟʘʪʷʞʥʦʡ ʢʨʠʟʠʩ, ʩʪʦʠʪ ʩʝʛʦʜʥʷ ʥʘ ʧʦʨʦʛʝ ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. 

ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʠʤʝʶʱʠʤʩʷ ʘʨʩʝʥʘʣʦʤ ʠʜʝʡ ʠ ʧʦʣʦʞʝʥʠʡ, 

ʟʘʨʦʞʜʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʧʨʦʨʳʚʘ. ʇʦʜʲʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʳʩʣʠ ʦʧʠʨʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʧʘʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʥʦ ʠ ʥʘ ʪʨʫʜʳ ʚʳʜʘʶʱʠʭʩʷ 

ʤʳʩʣʠʪʝʣʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʣʘʚʫ ʠ ʛʦʨʜʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ. 

ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʩʨʝʜʠ ʠʤʝʥ, ʯʴʝ ʥʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ ʧʦʩʚʷʱʝʥʦ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʧʨʝʜʚʠʜʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʠʪ ʅʠʢʦʣʘʶ ɼʤʠʪʨʠʝʚʠʯʫ 

ʂʦʥʜʨʘʪʴʝʚʫ. 

ʅʠʢʦʣʘʡ ʂʦʥʜʨʘʪʴʝʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ 

ʢʘʢ ʘʚʪʦʨ ʢʦʥʮʝʧʮʠʠ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ ʢʦʥʲʶʥʢʪʫʨʳ (ʪʝʦʨʠʷ çʜʣʠʥʥʳʭ 

ʚʦʣʥè ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʝ). ʀʩʩʣʝʜʫʷ ʧʨʦʙʣʝʤʫ ʧʨʝʜʚʠʜʝʥʠʷ, 

ʂʦʥʜʨʘʪʴʝʚ ʫʪʚʝʨʞʜʘʣ: çɽʩʣʠ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʘ ʦʯʝʚʠʜʥʦ, ʪʦ 

ʧʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʘ ʟʜʝʩʴ ʝʱʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ. ʆʥʘ ʩʣʘʛʘʝʪʩʷ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ: 1) ʚ ʯʝʤ ʩʦʩʪʦʠʪ 

ʩʫʱʥʦʩʪʴ ʧʨʦʛʥʦʟʘ; 2) ʥʘ ʢʘʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦʥ ʦʧʠʨʘʝʪʩʷ; 3) ʯʝʤ ʠ ʢʘʢ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʝʣʳ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 



29 

 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʠ 4) ʢʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʠ ʬʦʨʤʳ 

ʧʨʦʛʥʦʟʘè1.  

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʵʪʠʭ ʧʨʝʜʤʝʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʢʨʳʚʘʝʪ 

ʨʘʟʣʠʯʠʷ ʚ ʥʠʭ.  

ɺʦ-ʧʝʨʚʳʭ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʦʛʥʦʟʘ. ɹʫʢʚʘʣʴʥʦ, ʧʝʨʝʚʦʜ ʩʣʦʚʘ "prognosis" ʥʘ ʨʫʩʩʢʠʡ 

ʷʟʳʢ "ʧʨʝʜʩʢʘʟʘʥʠʝ" (pro - ʚʧʝʨʝʜʠ, ʧʨʝʜ; gnosis - ʟʥʘʥʠʝ), ʚ ʣʶʙʦʤ 

ʩʣʫʯʘʝ, ʧʨʦʛʥʦʟ - ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʙʫʜʫʱʝʤ, ʢʦʪʦʨʦʝ ʩʜʝʣʘʥʦ ʚ 

ʥʘʩʪʦʷʱʝʤ. 

L(t, S(t+1)) 

ɻʜʝ t - ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʢʦʪʦʨʦʤ ʩʜʝʣʘʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, 

L, S ï ʧʝʨʝʤʝʥʥʳʝ, ʦ ʟʥʘʯʝʥʠʠ ʢʦʪʦʨʳʭ ʫʪʚʝʨʞʜʘʝʪʩʷ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʣʦʢʘʣʴʥʳʤʠ, ʘ ʤʦʛʫʪ ʦʧʠʩʳʚʘʪʴ ʚʩʶ ʩʠʪʫʘʮʠʶ. 

(t+1) - ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʥʘ ʢʦʪʦʨʳʡ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʠ ʧʦʥʷʪʠʝ 

çʧʨʝʜʚʠʜʝʥʠʷè; ʧʝʨʝʤʝʥʥʳʝ L, S ʦʧʠʩʳʚʘʶʪ ʩʠʪʫʘʮʠʶ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ.  

ʇʨʦʝʢʪʠʨʫʷ ʩʚʦʝ ʙʫʜʫʱʝʝ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʳʩʣʠʪ ʝʛʦ ʚ ʚʠʜʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʚʠʜʝ ʧʣʘʥʦʚ, 

ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ, ʢʘʞʜʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʨʘʟʣʠʯʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ (ʧʦʣʝʟʥʦʩʪʠ), ʥʦ ʠ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʩʚʦʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʇʨʠʯʝʤ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʨʝʤʠʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʘʢʦʝ 

ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚ (ʧʨʦʝʢʪʦʚ) ʚ ʢʘʯʝʩʪʚʝ ʛʠʧʦʪʝʟ ʨʝʰʝʥʠʷ ʙʫʜʫʱʠʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʙʳ ʩ ʥʘʠʚʳʩʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʶ, 

ʪʦ ʝʩʪʴ ʫʢʘʟʳʚʘʣʦ ʙʳ ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʙʳʪʠʝ ʚ ʙʫʜʫʱʝʤ. ʇʦʵʪʦʤʫ, ʜʣʷ 

ʵʪʦʛʦ ʥʫʞʥʳ ʟʥʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʪʘʢʠʭ 

ʛʠʧʦʪʝʟ. 

ʇʣʘʥʳ, ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʝʢʪʳ ʮʝʣʝʫʩʪʨʝʤʣʸʥʥʳ, ʪ.ʝ. ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʮʝʣʝʡ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚ ʩʣʫʯʘʝ ʠʭ ʥʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʨʦʚʘʣʘ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ï ʵʪʦ ʪʦʞʝ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʙʝʟ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʠʭ ʥʝʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʇʨʦʛʥʦʟ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʢʦʪʦʨʦʝ ʩʪʦʨʦʥʥʝʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʮʝʩʩʘʤʠ ʩʥʘʨʫʞʠ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʝʛʦ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʪ ʙʝʟ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʫʯʘʩʪʠʷ ʩʫʙʲʝʢʪʘ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ. ʇʨʝʜʚʠʜʝʥʠʝ ʩʠʪʫʘʮʠʡ ʚʢʣʶʯʘʝʪ 

ʤʘʩʩʫ ʣʦʢʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ: ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʛʝʦʣʦʛʠʯʝʩʢʠʝ), ʠʟʤʝʥʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ 

ʙʠʦʩʬʝʨʳ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ, ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʠ 

ʪ.ʜ. ʀʭ ʦʙʦʙʱʝʥʠʝ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ, ʘ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ, 

ʷʢʦʙʳ, ʦʧʨʘʚʜʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʳ ʚ ʪʘʢʦʤ ʩʣʦʞʥʦʤ 

ʜʝʣʝ. 

                                                 
1
 ʇʨʦʙʣʝʤʳ ʧʨʝʜʚʠʜʝʥʠʷ. ʅʠʢʦʣʘʡ ʂʦʥʜʨʘʪʴʝʚ. ʀʟʙʨʘʥʥʳʝ ʩʦʯʠʥʝʥʠʷ. ï ʄ: ʕʢʦʥʦʤʠʢʘ, 1993. ï ʩ 118. 
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ʇʨʦʛʥʦʟ ʦʯʝʨʯʠʚʘʝʪ ʦʙʣʘʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʳ ʨʝʘʣʠʩʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʮʝʣʠ, ʚʳʷʚʣʝʥʳ 

ʛʨʷʜʫʱʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʧʨʠʥʷʪʠʷ ʙʫʜʫʱʠʭ 

ʨʝʰʝʥʠʡ. ʇʨʦʛʥʦʟʳ ʠʤʝʶʪ ʚʘʨʠʘʥʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʘʥʥʳʝ ʧʨʦʛʥʦʟʦʚ 

ʩʣʫʞʘʪ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʙʦʣʴʰʦʡ 

ʩʠʩʪʝʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʟʦʚ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ï 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʪʘʧʳ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʋʞʝ ʜʘʚʥʦ, ʥʠʛʜʝ ʚ ʤʠʨʝ ʥʝʪ ʧʦʣʥʦʩʪʴʶ ʩʪʠʭʠʡʥʳʭ ʨʳʥʢʦʚ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʚʥʫʪʨʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʦʚ. ʃʶʙʦʝ 

ʛʦʩʫʜʘʨʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʨʳʯʘʛʦʚ ʧʳʪʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ. ʆʪʣʠʯʠʝ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʪʨʘʥʘʭ, ʧʨʠʤʝʥʷʚʰʠʭ ʠ 

ʧʨʠʤʝʥʷʶʱʠʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ 

ʤʘʢʨʦʫʨʦʚʥʝ, ʨʳʥʢʠ ʦʢʘʟʳʚʘʶʪʩʷ "ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʥʳʤʠ". ʂʦʣʠʯʝʩʪʚʦ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʙʳʣʦ ʩʪʦʣʴ ʚʝʣʠʢʦ ʠ ʟʘʯʘʩʪʫʶ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦ, ʯʪʦ ʨʳʥʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʦʚʘʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦ. 

ʇʣʘʥʳ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʞʝʩʪʢʠʭ ʨʘʤʢʘʭ ʧʣʘʥʦʚʳʭ 

ʟʘʜʘʥʠʡ ʚʳʰʝʩʪʦʷʱʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʠʭ 

ʩʪʨʘʥʘʭ ʥʘ ʫʨʦʚʥʝ ʢʦʨʧʦʨʘʮʠʡ, ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʦ ʞʝʩʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʜʦʧʦʣʥʷʣʦʩʴ ʠʥʜʠʢʘʪʠʚʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʥʘ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʙʝʟʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

çʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷè. 

ʅʝ ʣʶʙʦʝ çʧʣʘʥʠʨʦʚʘʥʠʝè ʙʣʘʛʦ. ʇʣʘʥʠʨʦʚʘʥʠʝ "ʦʪ ʜʦʩʪʠʛʥʫʪʦʛʦ" 

ï ʵʪʦ ʠ ʝʩʪʴ "ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʠʟ ʧʨʦʰʣʦʛʦ", ʥʦ ʥʝ ʠʟ ʟʥʘʥʠʡ ʦ ʧʨʦʰʣʦʤ. 

ʇʨʦʩʪʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʧʨʦʮʝʥʪ ʦʪ ʜʦʩʪʠʛʥʫʪʦʛʦ, ʥʝ ʚʩʢʨʳʚʘʝʪ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʫʞʝ ʜʦʩʪʠʛʥʫʪʳʭ ʠ ʙʫʜʫʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʲʝʢʪ, ʢʘʢ 

ʙʳ çʨʘʟʛʦʥʷʝʪʩʷè, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʠ ʥʝ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʥʠ 

ʪʨʘʝʢʪʦʨʠʷ, ʥʠ ʜʘʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʜʚʠʞʝʥʠʷ. 

ʈʝʘʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʯʠʩʣʦ 

ʚʘʨʠʘʥʪʦʚ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʙʝʩʢʦʥʝʯʥʦ. ʇʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ 

ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ʉʫʞʝʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ï ʵʪʦ ʥʠʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʚʳʷʚʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʧʦʩʪʨʦʝʥʥʳʝ ʪʝʦʨʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʈʦʣʴ ʭʦʨʦʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳ ʥʝ ʩʙʳʚʘʶʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʠ 

"ʧʣʘʥʦʬʦʙʠʷ" ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʬʝʨʝ ʠʟ-ʟʘ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʯʠʥʦʚʥʠʢʦʚ ʠ ʙʦʷʟʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
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ʌʫʥʢʮʠʷ ʦʙʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ ʣʠʮʘ ʚ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʢʦʨʧʦʨʘʮʠʠ, ʨʝʛʠʦʥʘ). ʆʥʘ ʚʢʣʶʯʘʝʪ:  

- ʚʳʨʘʙʦʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʞʝʣʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʚ ʙʫʜʫʱʝʤ 

(ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ), 

- ʚʳʜʘʯʫ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ 

ʞʝʣʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʵʪʦʤʫ çʧʨʝʜʚʠʜʝʥʠʝè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʨʝʰʝʥʠʷ ʙʫʜʫʱʠʭ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ çʘʢʢʦʨʜʦʚè 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʝʣʘʝʪ ʪʨʘʝʢʪʦʨʠʶ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

ʨʝʘʣʴʥʦʡ. 

 

ʅʘ ʢʘʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦʧʠʨʘʝʪʩʷ ʧʨʝʜʚʠʜʝʥʠʝ? 

ɺ ʘʥʘʣʠʟʝ ʦʩʥʦʚʘʥʠʡ ʧʨʦʛʥʦʟʘ, ʜʣʷ ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʳʜʝʣʷʶʪʩʷ 

ʪʨʠ ʷʨʫʩʘ ʧʨʝʜʧʦʩʳʣʦʢ:  

1) ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

2) ʚʳʙʦʨ ʘʧʧʘʨʘʪʘ ʬʦʨʤʘʣʠʟʘʮʠʠ; 

3) ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚʝʣʠʯʠʥ ʚ ʤʦʜʝʣʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʷʚʣʷʶʪʩʷ: 

Á ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʦʧʠʨʘʶʪʩʷ ʥʘ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ; 

Á ʦʪʨʠʮʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʟʥʘʯʝʥʠʷ ʪʝʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 
ʦʢʘʟʘʣʠʩʴ ʥʝ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʤʦʜʝʣʴ ʚ ʩʠʣʫ ʠʭ ʚʝʩʴʤʘ ʤʘʣʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʚ ʧʨʦʰʣʦʤ (ʦʰʠʙʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʷ, ʥʝʪʦʯʥʦʩʪʠ).  

ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʚʠʜʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʩʭʝʤʦʡ ʚʳʚʦʜʘ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ (ʜʝʪʝʨʤʠʥʘʥʪʘʭ) ï G ʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʦʙ ʫʩʣʦʚʠʷʭ ʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ï B, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʥʝʠʟʚʝʩʪʥʦʤ ï P.  

G &BŸP 

ɹʦʣʝʝ ʪʦʛʦ: G(t)&B(t)&L(t,S(t))ŸL(t,S(t+1)) 

ɿʜʝʩʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʚʚʝʜʝʥʦ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ S(t) ʚ ʤʦʤʝʥʪ t. 

ʋʪʚʝʨʞʜʝʥʠʶ "ʟʥʘʥʠʝ ʦʙ ʦʰʠʙʢʘʭ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ" 

ʤʦʞʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ "ʟʥʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ 

ʙʫʜʫʱʝʛʦ". ʕʪʘ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʭʦʪʷ ʠ ʥʝ ʬʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʯʝʪʢʦ, 

ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

"ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʪʨʘʞʝʥʠʷ". ʆʪʨʘʞʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʬʫʥʢʮʠʠ ʦʧʝʨʝʞʘʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʫ ʤʳʰʣʝʥʠʷ ʥʝʪ ʛʨʘʥʠʮ ʜʣʷ ʪʘʢʦʛʦ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʪʨʘʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʥʦ ʦʙʣʘʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝʨʝʞʘʪʴ ʚ ʤʠʢʨʦʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ ʮʝʧʴ ʩʦʙʳʪʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʛʦʜʳ. ʇʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

"ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʪʨʘʞʝʥʠʷ" ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʪʦʣʴʢʦ ʧʨʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʘʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʝʜʚʠʜʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʷʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʧʨʦʙʣʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ ʠ 

ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ), ʥʦ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 
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ʩʚʷʟʝʡ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʡ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʚʨʝʤʝʥʥʳʭ, ʤʝʞʵʣʝʤʝʥʪʥʳʭ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ 

ʪ.ʜ.), ʦʙʨʘʟʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʮʠʢʣʳ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʚʠʜʝʥʠʷ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʪʥʦʰʝʥʠʡ ʠ 

ʩʚʷʟʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʢʘʫʟʘʣʴʥʳʤʠ (ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʤʠ). 

ɺʳʷʚʣʝʥʠʝ ʮʠʢʣʦʚ, ʜʝʪʝʨʤʠʥʘʥʪ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ, 

ʪʨʝʙʫʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫʪʚʝʨʞʜʝʥʠʝ ʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʩʪʠ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʥʝ ʚʩʢʨʳʚʘʶʱʠʭ ʛʣʫʙʠʥʥʳʭ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʵʢʦʥʦʤʠʢʝ. ʅʝ ʚʝʨʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʛʨʘʝʪ ʣʠʰʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ. ʅʘʩʪʘʣʦ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʥʝʬʦʨʤʘʣʴʥʦʡ ʣʦʛʠʢʠ ʚ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʪʴ ʩʫʪʴ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʩʦʙʳʪʠʡ ʚ ʠʭ ʜʠʥʘʤʠʢʝ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ 

ʤʝʪʦʜʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʦʰʣʦʝ ʜʝʡʩʪʚʠʝ ʥʝʦʙʨʘʪʠʤʦ, ʠʙʦ 

ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʜʨʫʛʦʛʦ. 

ʀʟʤʝʥʠʚʰʠʩʴ, ʷʚʣʝʥʠʝ ʥʝ ʤʦʞʝʪ ʚʦʟʚʨʘʪʠʪʴʩʷ ʢ ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ; 

ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʢʘʞʜʳʡ ʥʦʚʳʡ ʤʦʤʝʥʪ ʥʝʩʝʪ ʚ ʩʝʙʝ 

ʥʦʚʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʨʘʩʰʠʨʝʥʠʷ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʪʘʢʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʣʦʛʠʢʦ-

ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʪʫʘʮʠʠ ʩ ʦʧʠʩʘʥʠʝʤ ʚʩʝʭ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʳʤ. 

 

ʏʝʤ ʠ ʢʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʚʠʜʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ? 

ʇʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʫʯʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʠ ʧʨʝʜʚʠʜʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʧʨʦʚʝʨʷʝʤʦʩʪʴʶ. 

ʇʨʠ ʧʨʦʚʝʨʢʝ ʧʨʝʜʚʠʜʝʥʠʷ ʠʤʝʝʪʩʷ ʨʷʜ ʧʨʦʙʣʝʤ. ɺʘʣʝʥʪʥʦʩʪʴ 

ʫʪʚʝʨʞʜʝʥʠʷ L(t, S (t+1)) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʧʨʦʛʥʦʟʘ ʩ 

ʬʘʢʪʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʜʝʣ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (t+1). ʊʘʢʘʷ ʧʨʦʚʝʨʢʘ  

ʥʘʟʳʚʘʝʪʩʷ ʩʠʣʴʥʦʡ. ɽʩʣʠ ʧʨʦʛʥʦʟ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ ʧʨʦʚʝʨʷʝʤʳʤ, ʪʦ 

ʝʛʦ ʩʣʝʜʫʝʪ ʦʪʚʝʨʛʥʫʪʴ, ʢʘʢ ʥʝʧʨʦʚʝʨʷʝʤʦʝ ʫʪʚʝʨʞʜʝʥʠʝ.  ʅʦ ʟʜʝʩʴ ʝʩʪʴ 

ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ: ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (t+1) ʧʨʦʛʥʦʟ ʫʞʝ ʥʝ ʥʫʞʝʥ. 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʚʘʣʝʥʪʥʦʩʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ t. ʇʦʩʢʦʣʴʢʫ ʙʫʜʫʱʝʝ ʥʝ ʥʘʙʣʶʜʘʝʤʦ, ʪʘʢʘʷ ʧʨʦʚʝʨʢʘ 

ʥʘʟʳʚʘʝʪʩʷ ʩʣʘʙʦʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʘʙʫʶ 

ʧʨʦʚʝʨʢʫ. 

ʇʨʝʜʚʠʜʝʥʠʝ ʤʦʞʝʪ ʚʳʚʦʜʠʪʴʩʷ ʠʟ ʧʫʩʪʳʭ ʧʦʩʳʣʦʢ, ʪʦ ʝʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ - ʜʦʛʘʜʢʘ. ʅʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʘʙʫʶ ʧʨʦʚʝʨʢʫ 
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ʧʨʝʜʚʠʜʝʥʠʷ, ʚʳʚʝʜʝʥʥʦʛʦ ʜʝʜʫʢʪʠʚʥʦ ʠʟ ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʡ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʇʨʦʚʝʨʢʘ çʧʨʝʜʚʠʜʝʥʠʷè ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʚʝʨʢʠ ʧʨʦʛʥʦʟʦʚ ʪʝʭʥʠʢʠ, 

ʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʪ.ʧ., ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʝʜʚʠʜʝʥʠʝ. ʇʦʛʦʜʘ ʟʘʚʪʨʘ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʦʚ ʩʝʛʦʜʥʷ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ ʥʘ ʟʘʚʪʨʘ. ʉ ʦʙʲʝʢʪʘʤʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʝʜʚʠʜʝʥʠʷ ʜʝʣʦ ʤʦʞʝʪ ʦʙʩʪʦʷʪʴ ʠʥʘʯʝ, ʪʘʢ 

ʢʘʢ ʧʦʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʝʜʚʠʜʝʥʠʷ ʝʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʣʦʞʠʚʰʠʭʩʷ ʢ ʤʦʤʝʥʪʫ 

ʚʳʨʘʙʦʪʢʠ ʧʨʝʜʚʠʜʝʥʠʷ. ʊʘʢʠʝ ʩʠʪʫʘʮʠʠ ʥʘʟʳʚʘʶʪ ʩʠʪʫʘʮʠʷʤʠ 

ʩʘʤʦʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʩʘʤʦʨʘʟʨʫʰʝʥʠʷ ʧʨʦʛʥʦʟʦʚ. ʇʨʠʤʝʨʦʤ 

ʩʘʤʦʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʚʠʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʦʨʝʥʠʷ ʯʘʩʪʥʦʛʦ ʙʘʥʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʘʥʠʢʠ, ʦʭʚʘʪʠʚʰʝʡ ʚʢʣʘʜʯʠʢʦʚ, ʧʦʚʝʨʠʚʰʠʭ 

"ʘʚʪʦʨʠʪʝʪʥʦʤʫ" ʧʨʝʜʚʠʜʝʥʠʶ ʦ ʨʘʟʦʨʝʥʠʠ ʙʘʥʢʘ. ʉʘʤʦʨʘʟʨʫʰʘʶʱʠʡʩʷ 

ʧʨʦʛʥʦʟ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʠʪʫʘʮʠʝʡ: ʧʦʚʝʨʠʚ ʧʨʦʛʥʦʟ 

ʦʙ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʣ ʚ ʙʫʜʫʱʝʤ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ 

ʩʚʦʶ ʧʦʣʠʪʠʢʫ ʠ ʥʘʧʨʘʚʠʪʴ ʫʩʠʣʠʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʦʛʥʦʟ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ɺʦʧʨʦʩ ʙʳʣʦ ʣʠ ʧʨʝʜʚʠʜʝʥʠʝ ʧʨʘʚʠʣʴʥʳʤ, ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ʇʨʷʤʦʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʧʨʦʛʥʦʟʦʤ ʟʜʝʩʴ ʥʠʯʝʛʦ ʥʝ 

ʜʘʝʪ. ɺ ʩʣʫʯʘʝ ʩʘʤʦʫʥʠʯʪʦʞʘʶʱʝʛʦʩʷ ʧʨʦʛʥʦʟʘ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʜʝʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʛʥʦʟʘ ʠ ʬʦʨʤʘʣʴʥʦ ʥʘʜʦ ʧʨʠʟʥʘʪʴ ʝʛʦ ʥʝʚʝʨʥʳʤ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʩʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣ ʫʩʠʣʠʷ, ʪʘʢ ʢʘʢ ʦʧʘʩʥʦʩʪʠ, ʷʢʦʙʳ, 

ʥʝ ʙʳʣʦ. ʉʠʪʫʘʮʠʷ ʩʘʤʦʫʪʚʝʨʞʜʘʶʱʝʛʦʩʷ  ʧʨʝʜʚʠʜʝʥʠʷ ʪʘʢʞʝ ʚʳʛʣʷʜʠʪ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦ: ʧʨʝʜʚʠʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʢʪʘʤ, ʥʦ ʦʩʪʘʝʪʩʷ 

ʦʱʫʱʝʥʠʝ, ʯʪʦ ʬʘʢʪʳ ʧʦʜʪʘʩʦʚʘʥʳ, ʘ ʚʢʣʘʜʯʠʢʠ ʧʨʦʛʥʦʟʦʤ ʙʳʣʠ 

ʜʝʤʦʨʘʣʠʟʦʚʘʥʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʚʠʜʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʣʝʬʦʤ. 

ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʠ ʬʦʨʤʳ ʧʨʝʜʚʠʜʝʥʠʷ? 

 ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʧʨʝʜʚʠʜʝʥʠʷ, ʠʤʝʶʱʠʤ ʚʘʞʥʦʝ ʣʦʢʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ çʧʨʦʛʥʦʟ-ʜʝʡʩʪʚʠʝè. ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʪʘʢʦʛʦ ʪʠʧʘ 

ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʧʨʦʛʥʦʟ. 

ɹʝʟʫʩʣʦʚʥʳʤ ʦʙʳʯʥʦ ʩʯʠʪʘʶʪ ʧʨʦʛʥʦʟ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʍ=F(t). ɽʩʣʠ ʬʫʥʢʮʠʷ ʦʪ ʚʨʝʤʝʥʠ t ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʚ ʪʘʢʦʡ 

ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ 

(ʧʨʠ ʵʪʦʤ ʧʦʜ ʟʘʚʠʩʠʤʦʩʪʴʶ ʥʝ ʧʦʥʠʤʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʢʠʝ-ʣʠʙʦ 

ʜʨʫʛʠʝ ʦʪʥʦʰʝʥʠʷ, ʢʨʦʤʝ ʚʨʝʤʝʥʥʳʭ). 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʣʦʢʘʣʴʥʳʝ 

ʧʨʝʜʚʠʜʝʥʠʷ, ʥʦ ʠ  ʧʦʚʝʜʝʥʠʝ ʚʩʝʡ ʮʝʣʦʩʪʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʥʝʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʩʝʡ ʭʦʟʷʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʉʪʨʝʤʣʝʥʠʝ 

ʪʝʦʨʝʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʦʙʲʷʩʥʠʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʭʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʨʦʰʣʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʝʛʦ ʝʝ ʨʘʟʚʠʪʠʷ ʚʧʦʣʥʝ ʧʦʥʷʪʥʳ. ʆʜʥʘʢʦ, ʵʪʦ 

ʩʪʨʝʤʣʝʥʠʝ ʧʨʦʭʦʜʠʪ ʤʠʤʦ ʩʫʱʝʩʪʚʘ ʬʫʥʢʮʠʠ ʦʙʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, 

ʧʦʜʣʝʞʘʱʝʡ ʨʘʟʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ï ʟʘʜʘʯʠ ʧʨʝʜʚʠʜʝʥʠʷ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʧʦʨʘʮʠʝʡ, ʨʝʛʠʦʥʦʤ, ʥʘ 

ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʧʨʝʜʚʠʜʝʥʠʠ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʚʦʧʨʦʩ ʦʙ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ, 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʫʩʪʦʡʯʠʚʦʤ ʨʘʚʥʦʚʝʩʠʠ ʠ ʦ ʬʘʢʪʦʨʘʭ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʳʭ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʧʨʝʜʚʠʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɽʩʣʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʫʜʘʩʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʣʘʥʦʚʳʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʤʝʨʘʤ, ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, ʪʦ 

ʥʝ ʙʫʜʝʪ ʥʠ ʜʝʧʨʝʩʩʠʡ, ʥʠ ʢʨʠʟʠʩʦʚ. ʉʜʝʣʘʪʴ ʧʨʝʜʚʠʜʝʥʠʝ (ʧʨʦʛʥʦʟ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʬʝʨʝ) ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʦʛʜʘ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ, ʥʦ ʦʥ ʥʝ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʠʢʘʢʦʛʦ ʠʥʪʝʨʝʩʘ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ ʝʛʦ ʙʫʜʝʪ ʣʝʞʘʪʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʩʠʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʝʜʚʠʜʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʚʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʩʚʦʶ ʠʩʪʠʥʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʮʝʣʝʚʳʭ ʥʦʨʤʘʪʠʚʦʚ, ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤ.  

 ɼʨʫʛʠʤ ʪʠʧʦʤ ʧʨʦʛʥʦʟʦʚ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʳʝ ʧʨʦʛʥʦʟʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʩʚʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʨʝʬʣʝʢʩʠʚʥʳʝ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʚʩʝ ʧʨʦʛʥʦʟʳ ï ʫʩʣʦʚʥʳ, ʯʪʦ ʠ ʥʘʰʣʦ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʦʙʱʝʡ 

ʩʭʝʤʝ ʜʝʜʫʢʮʠʠ ʧʨʦʛʥʦʟʘ, ʥʦ ʥʫʞʥʦ ʨʘʟʣʠʯʘʪʴ ʠʝʨʘʨʭʠʶ ʫʩʣʦʚʠʡ.  

G & B ŸP, ʛʜʝ 

G - ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 

ɺ - ʫʩʣʦʚʠʷ ʧʨʦʷʚʣʝʥʠʷ, 

ʈ - ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʥʝʠʟʚʝʩʪʥʦʤ. 

ɺʘʞʥʳʤ, ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʷʚʣʷʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʘ ʧʨʦʛʥʦʟʘ, ʢʦʛʜʘ ʚʩʝ ʠʣʠ ʯʘʩʪʴ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ (ʚ ʨʘʤʢʘʭ ʥʝʢʦʪʦʨʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ) ʣʠʮʘʤʠ ʧʨʠʥʠʤʘʶʱʠʤʠ ʨʝʰʝʥʠʝ (ʃʇʈ). ʊʘʢ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʫʯʝʪʥʘʷ ʩʪʘʚʢʘ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʯʝʪʥʦʡ ʩʪʘʚʢʠ ʦʟʥʘʯʘʝʪ ʧʨʦʛʥʦʟ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʦʨʛʘʥʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʚʝʣʠʯʠʥʫ 

ʫʯʝʪʥʦʡ ʩʪʘʚʢʠ (ʎʝʥʪʨʦʙʘʥʢ). ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʰʝʥʠʝ ʥʝ ʥʦʩʠʪ 

ʨʫʪʠʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʵʪʠ 

ʨʝʰʝʥʠʷ, ʥʘʟʳʚʘʶʪʩʷ "ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ". ʇʨʦʛʥʦʟ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʨʝʬʣʝʢʩʠʚʥʳʤ. 

ʕʪʘ ʩʠʪʫʘʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʪʝʤ, ʯʪʦ ʩʭʝʤʘ ʣʦʢʘʣʴʥʦʛʦ ʜʝʜʫʢʪʠʚʥʦʛʦ 

ʚʳʚʦʜʘ ʟʜʝʩʴ ʥʝ ʨʘʙʦʪʘʝʪ. ʇʨʦʙʣʝʤʘ çʧʨʝʜʚʠʜʝʥʠʷè ʝʱʝ ʙʦʣʴʰʝ 

ʫʩʣʦʞʥʷʝʪʩʷ, ʝʩʣʠ ʚʦʟʥʠʢʘʝʪ ʚ ʩʬʝʨʘʭ ʣʦʢʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʪʠʥʫʫʤ ʩʠʪʫʘʮʠʡ ʦʪ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦ ʧʨʝʜʚʠʜʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʮʝʣʦʩʪʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ (ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ). ʂʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ 

ʵʪʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʚ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʠʪʫʘʮʠʠ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʪʦʡ, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʧʨʦʛʥʦʟʠʨʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʚ ʩʪʨʘʥʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï 

ʞʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʥʘʜʝʞʥʳʝ ʧʨʦʛʥʦʟʳ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʥʘʩʝʣʝʥʠʷ ʥʘ 10-15 

ʣʝʪ.  

ʀʥʬʣʷʮʠʷ, ʨʝʘʣʴʥʳʡ ʢʫʨʩ ʨʫʙʣʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦ ʧʨʦʛʥʦʟʘʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ, ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʬʠʥʘʥʩʦʚ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʜʨʫʛ ʜʨʫʛʫ. 

ʂʘʢ ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʘʣʛʦʨʠʪʤ ʧʨʝʜʚʠʜʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʶ ʙʝʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ.  

ʆʩʦʟʥʘʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʯʪʦ ʧʦʟʥʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʠʨʤʳ, ʨʝʛʠʦʥʘ, ʧʨʠʚʦʜʠʪ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʝʛʦ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦ ʯʠʩʣʝ ʠ ʧʨʝʜʚʠʜʝʥʠʝ. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ çʟʘʧʨʦʩ ʥʘ ʧʦʟʥʘʥʠʝè, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ï ʦʪ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ ʦ ʩʚʝʨʰʠʚʰʠʭʩʷ ʩʦʙʳʪʠʷʭ, ʦ 

ʞʝʣʘʝʤʳʭ ʟʥʘʯʝʥʠʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʷʭ, ʜʝʪʝʨʤʠʥʘʥʪ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ, ʜʦ ʧʦʠʩʢʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣ̫ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʤʠʨʘ: çʯʪʦ ʙʫʜʝʪ ʚ ʙʫʜʫʱʝʤ, ʝʩʣʠé.?è.  

ʈʫʢʦʚʦʜʠʪʝʣʴ ʤʳʩʣʠʪ, ʨʝʰʘʷ ʧʨʦʙʣʝʤʳ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚ, ʦʮʝʥʢʠ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʚʦʠʭ 

ʧʘʨʪʥʝʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ï ʚʩʝ ʵʪʠ ʦʧʝʨʘʮʠʠ ʢʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ ʚʳʧʦʣʥʷʝʪ ʝʞʝʜʥʝʚʥʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦ. 

ʄʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʬʝʨʳ ʚʦʩʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʈʝʰʝʥʠʝ ʚʩʝʭ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʢ ʨʝʘʣʠʟʫʝʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʯʝʨʝʟ ʩʫʙʲʝʢʪʠʚʥʫʶ ʩʬʝʨʫ ʧʦʥʠʤʘʥʠʷ, ʠ 

ʵʪʦʪ ʩʫʙʲʝʢʪʠʚʠʟʤ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʧʨʦʮʝʩʩʘ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤʘʭ ʦʯʝʥʴ ʚʦʟʨʘʩʪʘʝʪ ʮʝʥʘ ʦʰʠʙʦʢ, ʘ 

ʚʝʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʘʚʠʪ ʥʘ ʩʘʤ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ, 

ʥʘʛʥʝʪʘʷ ʥʝʨʚʦʟʥʦʩʪʴ ʠ ʭʘʦʩ: çʭʦʪʝʣʠ ʢʘʢ ʣʫʯʰʝ, ʥʦ ʧʦʣʫʯʠʣʦʩʴ ʢʘʢ 

ʚʩʝʛʜʘ. ʍʦʪʝʣʠ ʢʘʢ ʚʩʝʛʜʘ, ʥʦ ʧʦʣʫʯʠʣʦʩʴ ʝʱʝ ʭʫʞʝè. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ 

ʣʦʛʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʜʘʞʝ ʙʦʣʝʝ ʪʦʛʦ ï ʵʪʦ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʘʷ 
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ʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ʈʘʟʤʝʨ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʤʠʣʣʠʦʥʳ ʧʦʥʷʪʠʡ, ʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʳʩʣʠ 

ʚ ʭʦʜʝ ʨʘʩʩʫʞʜʝʥʠʡ ʩʪʦʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (ʦʥ ʤʳʩʣʠʪ ʛʦʣʦʩʦʤ), ʯʪʦ 

ʦʭʚʘʪʠʪʴ ʧʨʦʙʣʝʤʫ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɹʳʚʘʝʪ, 

ʯʪʦ ʚʟʛʣʷʜʳ ʜʚʫʭ ʣʶʜʝʡ ʥʘ ʦʜʥʫ ʠ ʪʫʞʝ ʧʨʦʙʣʝʤʫ ʜʘʞʝ ʥʠʛʜʝ ʥʝ 

ʧʝʨʝʩʝʢʫʪʩʷ (ʘʜʚʦʢʘʪ ï ʧʨʦʢʫʨʦʨ). 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʝʨʴʸʟʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʣʶʙʳʤ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʣʦʛʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʷʤ ʠ ʪʨʝʙʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ ʰʘʛʠ ʧʦ 

ʧʝʨʝʚʦʜʫ ʧʨʦʮʝʩʩʘ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʱʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ. ʊʘʢʞʝ ʢʘʢ ʜʣʷ ʧʦʜʥʷʪʠʷ ʪʷʞʝʩʪʝʡ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ 

ʧʦʜʲʸʤʥʳʡ ʢʨʘʥ, ʪʘʢ ʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʷʞʸʣʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʦʧʳʪʢʘ ʧʦʥʷʪʴ ʩʣʦʞʥʫʶ 

ʧʨʦʙʣʝʤʫ, ʚʳʨʘʙʦʪʘʪʴ ʥʘʙʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʨʝʜʚʠʜʷ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʘʥʘʣʦʛʠʯʥʘ ʪʦʤʫ, ʢʘʢ ʦʥ ʧʳʪʘʝʪʩʷ ʧʦʜʥʷʪʴ ʨʫʢʘʤʠ 

ʜʝʩʷʪʠʪʦʥʥʫʶ ʧʣʠʪʫ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʥʦʤʠʢʝ ʢʦʨʧʦʨʘʮʠʡ ʠ ʨʝʛʠʦʥʦʚ ʠʤʝʶʪ 

ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʕʢʦʥʦʤʠʢʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʝʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʩʦʜʝʨʞʠʪ ʥʘʣʦʞʝʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʠʥʪʝʛʨʘʮʠʶ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ ʂʦʥʜʨʘʪʴʝʚʘ, 

ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʧʨʦʜʫʢʪʘ, ʨʝʩʫʨʩʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ, 

ʨʳʥʦʯʥʳʭ ʢʦʥʲʶʥʢʪʫʨʥʳʭ ʮʠʢʣʦʚ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʮʠʢʣʦʚ ʠ ʪ.ʜ. 

ɺʦ ʚʩʝʭ ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʩʭʦʜʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʧʫʥʢʪʳ ï 

ʵʪʦ ʨʘʚʥʦʚʝʩʥʳʝ ʩʦʩʪʦʷʥʠʷ ʨʳʥʦʯʥʦʡ ʠ ʥʝʨʳʥʦʯʥʦʡ ʧʨʠʨʦʜʳ ʣʶʙʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʜʦʙʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʝʝ ʦʩʥʦʚʝ ʥʘʭʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʪʨʦʝʥʠʷ (ʩʪʨʫʢʪʫʨʳ) 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ.  

ʉʠʩʪʝʤʘ ʚʦʩʧʨʠʷʪʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʬʫʥʢʮʠʡ 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʠ ʧʨʝʜʚʠʜʝʥʠʷ, ʜʦʣʞʥʘ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʘʢ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʣʠ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦʡ 

ʰʢʦʣʳ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʥʦʡ ʚ 80-ʝ ʛʛ. XX ʚ. ʫʯʝʥʳʤʠ 

ɼ.ɸ ʇʦʩʧʝʣʦʚʳʤ., ʖ.ʀ. ʂʣʳʢʦʚʳʤ, ʃ.ʉ. ɿʘʛʘʜʩʢʦʡ (ɹʦʣʦʪʦʚʦʡ). 

 ʂʘʢ ʫʪʚʝʨʞʜʘʣ ʅ.ɼ. ʂʦʥʜʨʘʪʴʝʚ, çʧʨʝʜʚʠʜʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʚʦʟʤʦʞʥʦ, ʭʦʪʷ ʧʨʝʜʝʣʳ ʝʛʦ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. 

ʆʜʥʘʢʦ ʚʩʝ ʧʨʝʜʳʜʫʱʝʝ ʠʟʣʦʞʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʛʦʚʦʨʠʪ ʟʘ ʪʦ, ʯʪʦ 

ʧʨʝʜʝʣʳ ʵʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʯʝʤ-ʪʦ ʟʘʩʪʳʚʰʠʤ: ʦʥʠ ʨʘʩʰʠʨʷʶʪʩʷ ʧʦ 

ʤʝʨʝ ʨʦʩʪʘ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ. ʀ ʝʩʣʠ ʚʝʨʥʦ, ʯʪʦ ʧʨʝʜʚʠʜʝʥʠʝ ʠʤʝʝʪ ʩʪʦʣʴ 

ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʝʩʣʠ ʚʝʨʥʦ, ʯʪʦ ʚ ʩʠʣʫ ʩʘʤʦʛʦ 

ʭʦʜʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩ ʥʝʙʳʚʘʣʦʡ ʦʩʪʨʦʪʦʡ ʚʳʜʚʠʛʘʶʱʝʛʦ 
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ʧʨʦʙʣʝʤʫ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʠʭʠʡʥʳʤʠ ʩʠʣʘʤʠ ʞʠʟʥʠ, 

ʧʨʝʜʚʠʜʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʪʘʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʩʝ ʙʦʣʝʝ ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʠ ʟʘʜʘʯʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʰʠʨʝʥʠʷ ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʝʣʦʚè. (ʇʨʦʙʣʝʤʳ 

ʧʨʝʜʚʠʜʝʥʠʷ. ʅʠʢʦʣʘʡ ʂʦʥʜʨʘʪʴʝʚ. ʀʟʙʨʘʥʥʳʝ ʩʦʯʠʥʝʥʠʷ. ï ʄ: 

ʕʢʦʥʦʤʠʢʘ, 1993. ï ʩ 165.). 

 

 

ɻʦʨʙʘʯʝʚʘ ʅ.ɹ., ʂʦʤʘʨʦʚʘ ʂ.ɸ., ʋʩʪʠʥʦʚʘ ɸ.ʉ. 

 

ʉʀʉʊɽʄʅʓʁ ɸʅɸʃʀɿ ʀ ɽɻʆ ɿʅɸʏɽʅʀɽ ɼʃʗ ʅɸʋʂʀ ʀ 

ʇʈɸʂʊʀʂʀ 

 

ɺʦʨʦʥʝʞ, ɺʌ ʈɻʊʕʋ 

 

      çɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʫʯʝʥʳʝ ʤʦʛʫʪ ʥʘʟʚʘʪʴ ʩʝʙʷ 

ʤʘʪʝʤʘʪʠʢʘʤʠ, ʠʣʠ ʬʠʟʠʢʘʤʠ, ʠʣʠ ʙʠʦʣʦʛʘʤʠ, ʥʝ ʧʨʠʙʘʚʣʷʷ ʢ ʵʪʦʤʫ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ. ʋʯʝʥʳʡ ʩʪʘʥʦʚʠʪʩʷ ʪʝʧʝʨʴ ʪʦʧʦʣʦʛʦʤ, ʠʣʠ 

ʘʢʫʩʪʠʢʦʤ, ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʞʝʩʪʢʦʢʨʳʣʳʤè.  

ʅ. ɺʠʥʝʨ. 

     ʌʨʘʟʘ  ʅ. ɺʠʥʝʨʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʧʦʩʣʫʞʠʣʘ ʵʧʠʛʨʘʬʦʤ ʢ ʵʪʦʡ 

ʩʪʘʪʴʝ, ʭʦʪʷ ʠ ʙʳʣʘ ʩʢʘʟʘʥʘ  ʙʦʣʝʝ 50 ʣʝʪ ʥʘʟʘʜ, ʥʝ ʫʪʨʘʪʠʣʘ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʦ ʩʠʭ ʧʦʨ. ʋʞʝ ʚ XVIII ʫʯʝʥʳʝ ʙʳʣʠ ʨʘʟʚʠʪʳ ʥʘʩʪʦʣʴʢʦ, 

ʯʪʦ  ʤʦʛʣʠ ʟʥʘʪʴ ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚ, ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳ ʧʦ ʬʠʟʠʢʝ, ʭʠʤʠʠ, 

ʩʦʚʝʨʰʘʣʠ ʦʪʢʨʳʪʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢ ʞʝ ʟʘʥʠʤʘʣʠʩʴ ʧʦʵʟʠʝʡ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʦ ʧʨʠʨʦʜʝ ʥʘʩʪʦʣʴʢʦ ʤʥʦʛʦ, ʯʪʦ ʚʨʷʜ ʣʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʠʪʴ ʤʘʩʰʪʘʙ ʚʩʝʭ ʝʛʦ 

ʟʥʘʥʠʡ ʢʘʢ ʦ ʧʨʠʨʦʜʝ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʙ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ 

ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ ʠ ʪʧ. ʋʯʝʥʳʝ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ ʫʛʣʫʙʣʷʶʪʩʷ ʚ ʠʟʫʯʝʥʠʝ 

ʩʚʦʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʥʝ ʦʪʜʘʶʪ ʦʪʯʝʪ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 

ʚʘʞʥʫʶ ʨʘʙʦʪʫ ʦʥʠ ʩʦʚʝʨʰʘʶʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʫʯʝʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ. 

ʅʘʧʨʠʤʝʨ,ʙʠʦʬʠʟʠʢʘ, ʬʠʟʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʙʠʦʭʠʤʠʷ, ʙʠʦʥʠʢʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, ʪʨʝʙʫʶʪ ʩʦʯʝʪʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ. 

       ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ ʙʳʣʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʞʝ ʚʨʝʤʷ ʚʩʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʦʩʴ. 

ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʳ ʫʞʝ ʥʝ ʪʘʢʦʝ ʩʠʣʴʥʦʝ, ʦʯʝʥʴ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ 

ʫʩʠʣʠʡ ʦʪ ʦʙʱʝʩʪʚʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ  ʩʠʩʪʝʤʫ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠ ʥʘʨʷʜʫ ʩ 

ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʥʠʝ ʧʦʩʪʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠ 

ʠʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  
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       ɺʩʝ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ. 

ʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤ ʩʚʷʟʘʥʘ ʩ ʩʠʩʪʝʤʥʳʤ ʘʥʘʣʠʟʦʤ. ʆʙʱʘʷ ʪʝʦʨʠʷ 

ʩʠʩʪʝʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʰʝʥʠʡ ʟʘʜʘʯ, ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʞʜʳʡ ʛʦʜ ʦʱʫʱʘʝʪʩʷ 

ʚʩʝ ʦʩʪʨʝʝ. ʅʘʧʨʠʤʝʨ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ, ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʙʝʟʨʘʙʦʪʥʳʭ, ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʪʦʣʢʘʶʪ  ʫʯʝʥʳʭ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ 

ʠʟʫʯʝʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ï ʵʪʦ ʥʘʫʯʥʳʡ ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʥʝʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. 

ɽʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʫʩʧʝʭ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.      

ʅʳʥʝʰʥʠʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ð ʵʪʦ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʥʘʮʝʣʝʥʘ 

ʥʘ ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʨʝʘʣʴʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʚʦʟʥʠʢʰʠʭ ʧʝʨʝʜ 

ñʦʙʣʘʜʘʪʝʣʝʤ ʧʨʦʙʣʝʤʳò ʘ ʪʘʢ ʞʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʘʨʠʘʥʪʦʚ ʠʭ 

ʫʩʪʨʘʥʝʥʠʷ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʙʫʜʝʪ ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʢʘʢ ʫʟʢʦʧʨʦʬʠʣʴʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ, ʪʘʢ ʠ ʫʯʝʥʳʤ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʩʙʣʠʞʝʥʠʶ ʠ ʦʙʦʛʘʱʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʯʝʥʳʤ 

ʜʝʣʘʪʴ ʙʦʣʴʰʝ ʦʪʢʨʳʪʠʡ ʩʦʚʤʝʩʪʥʦ. 

ʋʯʝʥʳʝ, ʠʟʫʯʘʶʱʠʝ  ʣʠʪʝʨʘʪʫʨʫ ʦ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ, ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ 

ʜʚʝ ʩʪʦʨʦʥʳ: ʥʘ ʩʪʦʨʦʥʥʠʢʦʚ ʘʙʩʪʨʘʢʪʥʦʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ  ʠ ʩʪʦʨʦʥʥʠʢʦʚ 

ʧʨʘʛʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. ɿʘʧʘʜʥʳʝ 

ʘʚʪʦʨʳ  ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʦʥʷʶʪʩʷ ʢ ʧʨʠʢʣʘʜʥʦʤʫ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ, 

ʧʨʠʤʝʥʝʥʠʶ ʝʛʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ, 

ʠʟʫʯʘʶʱʠʝ  ʩʠʩʪʝʤʥʳʡ  ʘʥʘʣʠʟ, ʦʙʨʘʱʘʣʠ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʦʨʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ  ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ñʩʠʩʪʝʤʘò, 

ñʵʣʝʤʝʥʪò, ñʯʘʩʪʴò, ñʮʝʣʦʝò ʠ ʪ.ʧ.    

      ʉʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʩʚʷʪʠʣʠ ʩʚʦʠ ʪʨʫʜʳ ʤʥʦʛʠʝ ʫʯʝʥʳʝ. 

     ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʪʘʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʫʢʦʡ. 

ɺʟʛʣʷʜ ʫʯʝʥʳʭ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ: ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, 

ʬʠʣʦʩʦʬʠʠ, ʛʝʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʳ, ʩʜʝʣʘʣ ʚʦʟʤʦʞʥʳʤ ʫʚʠʜʝʪʴ ʩʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʨʘʩʢʨʳʪʴ ʚʩʝ ʛʨʘʥʠ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺʘʞʥʦʩʪʴ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʘʢʦʡ ʪʦ ʤʝʨʝ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʩʚʷʟʘʪʴ ʚʦ ʝʜʠʥʦ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ. ʅʦ ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ 

ʥʘʫʢʘʭ ʚ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ ʠʤʝʶʪ ʨʝʰʝʥʠʷ. ʅʦ ʚʩʝ ʞʝ ʵʪʦ ʥʝ ʫʤʝʥʴʰʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʥʘʣʠʟʘ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʧʨʝʜʧʦʣʘʛʘʶ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʙʫʜʫʪ ʨʝʰʝʥʳ. 

ɹʣʠʟʢʦ ʢ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛʠʝ ʥʘʫʢʠ ʪʘʢʠʝ ʢʘʢ, 

ʢʠʙʝʨʥʝʪʠʢʘ, ʪʝʣʝʦʣʦʛʠʷ, ʪʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʞʝʥʝʨʥʘʷ ʪʝʦʨʠʷ ʩʚʷʟʠ, 

ʪʝʦʨʠʷ ʕɺʄ, ʩʠʩʪʝʤʦʪʝʭʥʠʢʘ.  
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      ʅʘʧʨʠʤʝʨ, ʢʠʙʝʨʥʝʪʠʢʠ ʜʘʶʪ ʮʝʣʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʩʘʤʠʤʠ ʢʠʙʝʨʥʝʪʠʢʘʤʠ. ɿʘʪʝʤ ʦʥʠ ʟʘʷʚʣʷʶʪ, ʯʪʦ ʵʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʆʊʉ ʚ ʢʘʢʦʡ ʪʦ ʤʝʨʝ ʦʙʲʝʜʠʥʷʝʪ ʤʥʦʛʠʝ ʥʘʫʢʠ, ʭʦʪʷ 

ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʣʠʰʴ ʢʘʢ ʤʝʪʘʬʦʨʳ ʚ ʦʪʥʦʰʝʥʠʝ ʜʨʫʛʦʡ.  ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʆʊʉ ʧʦʟʚʦʣʠʪ ʚ ʢʘʢʦʡ ʪʦ ʩʪʝʧʝʥʴ ʦʙʲʝʜʠʥʠʪʴ ʤʥʦʛʠʝ 

ʥʘʫʢʠ. 

      ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʘ ʦʙʱʘʷ ʩʠʩʪʝʤʘ 

ʧʦʥʷʪʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʘʷ ʚʳʭʦʜʠʣʘ ʙʳ ʟʘ ʧʨʝʜʝʣʳ 

ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʫʯʠʪʳʚʘʣʘ ʙʳ ʠʥʪʝʨʝʩʳ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʟʫʯʘʶʱʠʭ 

ʧʦʚʝʜʝʥʠʝ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʧʦʥʷʪʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʡ, ʯʪʦʙʳ ʦʭʚʘʪʳʚʘʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʷʚʣʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʨʘʟʣʠʯʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʥʘ ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʇʦʪʦʤʫ ʯʪʦ ʵʪʦ 

ʧʦʤʦʞʝʪ ʝʱʝ ʙʦʣʝʝ ʩʣʘʞʝʥʥʦ ʨʘʙʦʪʘʪʴ ʫʯʝʥʳʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʥʘʫʢʠ ʠ ʜʝʣʘʪʴ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. 

 

 

 

ɼʠʜʝʥʢʦ ʅ.ʀ., ɼʫʜʥʠʢʦʚ ɸ.ʉ. 

 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀʅʅʆɺɸʎʀʆʅʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʇʈʆʎɽʉʉʆɺ ɻʃʆɹɸʃʔʅʆʁ ʕʂʆʅʆʄʀʂʀ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɼʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ (ʘ ʠʭ 197 ʚ ʆʆʅ) ʚ ʦʜʠʥʘʢʦʚʦʡ ʤʝʨʝ 

ʧʨʦʪʝʢʘʶʪ ʚ ʤʠʨʦʚʦʝ ʭʦʟʷʡʩʪʚʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʥʪʨ, ʧʦʣʫʧʝʨʠʬʝʨʠʷ ʠ ʧʝʨʠʬʝʨʠʷ, 

ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʜʦʚʦʣʴʥʦ ʧʦʜʚʠʞʥʳ ʠ ʠʟʤʝʥʯʠʚʳ. 

ñʎʝʥʪʨò ʧʨʦʪʠʚʦʩʪʦʠʪ ʧʝʨʠʬʝʨʠʠ ʥʝ ʧʨʦʩʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠʣʠ ʧʨʝʚʦʩʭʦʜʷʱʝʛʦ ɺʅʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ. ʕʢʦʥʦʤʠʢʘ ñʎʝʥʪʨʘò ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʠ 

ʨʘʚʥʦʚʝʩʥʳʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʨʛʘʥʠʟʤ, ʦʙʣʘʜʘʶʱʠʡ ʧʝʨʝʜʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 
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ʢʦʤʤʝʨʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʩʦʮʠʘʣʴʥʳʤ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤ ʜʠʥʘʤʠʟʤʦʤ. ɽʤʫ ʩʚʦʡʩʪʚʝʥʥʳ 

ʧʣʦʜʦʪʚʦʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʦ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ï 

ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʅʘʧʨʦʪʠʚ, ʜʣʷ ʧʝʨʠʬʝʨʠʡʥʦʡ 

ʩʪʨʘʥʳ ʭʘʨʘʢʪʝʨʥʳ ʨʘʩʩʪʳʢʦʚʢʘ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʦʚ, 

ʥʝʜʦʩʪʘʪʦʢ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʨʫʛʦʦʙʦʨʦʪʘ, ʫʟʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ, 

ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʠ ʧʨʦʯʠʝ ʜʠʩʙʘʣʘʥʩʳ. ʀʤʝʥʥʦ ʵʪʠ ʬʘʢʪʦʨʳ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʭ ʨʘʟʣʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʤʠʨʦʚʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʧʦʜʯʠʥʝʥʥʦʩʪʴ ʦʜʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ.[1]. 

ʎʝʥʪʨʦʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʝʪ 

ʚʳʨʘʞʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʚʫʯʣʝʥʥʦʡ, ʥʦ ʠ ʪʨʝʭʯʣʝʥʥʦʡ ʤʦʜʝʣʴʶ: ʎʝʥʪʨ ï 

ʇʦʣʫʧʝʨʠʬʝʨʠʷ ï ʇʝʨʠʬʝʨʠʷ. ʇʦʥʷʪʠʝ ñʇʦʣʫʧʝʨʠʬʝʨʠʠò ʚʧʝʨʚʳʝ ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʀ. ɺʘʣʣʝʨʩʪʘʡʥʦʤ.[2] ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʇʦʣʫʧʝʨʠʬʝʨʠʶ ʢʘʢ 

ʥʝʢʦʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ (ʠʣʠ ʩʚʷʟʫʶʱʝʝ) ʟʚʝʥʦ ʤʝʞʜʫ ʎʝʥʪʨʦʤ ʠ 

ʇʝʨʠʬʝʨʠʝʡ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʨʝʜʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʡ ʩʪʨʘʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʚʠʪʳʤʠ ʠ 

ʦʪʩʪʘʣʳʤʠ, ʥʦ ʠ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʚ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʨʝʜʝ: 

ʷʚʣʷʷʩʴ ʇʝʨʠʬʝʨʠʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʪʨʫ (core countries), 

ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʘʷ ʩʪʨʘʥʘ ʩʘʤʘ ʤʦʞʝʪ ʩʪʘʥʦʚʠʪʴʩʷ core country ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʇʝʨʠʬʝʨʠʠ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʟʘʱʠʱʘʪʴ ʩʚʦʡ ʚʥʫʪʨʝʥʥʠʡ 

ʨʳʥʦʢ ʦʪ ʎʝʥʪʨʘ ʠ, ʥʘʦʙʦʨʦʪ, ʚʪʦʨʛʘʪʴʩʷ ʥʘ ʨʳʥʢʠ ʤʝʥʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 

ʕʪʦ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʥʦ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʝʝʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ).[1] 

ʀ. ɺʘʣʣʝʨʩʪʘʡʥ ʧʨʠʯʠʩʣʷʣ ʢ ʇʦʣʫʧʝʨʠʬʝʨʠʠ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʛʦʩʫʜʘʨʩʪʚ ï ɹʨʘʟʠʣʠʶ, ɸʨʛʝʥʪʠʥʫ, ʄʝʢʩʠʢʫ, ɺʝʥʝʩʫʵʣʫ, ʏʠʣʠ,  ʊʫʨʮʠʶ, 

ʀʨʘʥ, ʀʥʜʠʶ, ʀʥʜʦʥʝʟʠʶ, ʂʠʪʘʡ, ʖʞʥʫʶ ʂʦʨʝʶ, ɺʴʝʪʥʘʤ, ʅʠʛʝʨʠʶ, 

ɿʘʠʨ ʠ ʖɸʈ, ʘ ʪʘʢʞʝ ʇʦʨʪʫʛʘʣʠʶ, ʀʩʧʘʥʠʶ, ʀʪʘʣʠʶ, ɻʨʝʮʠʶ, 

ʩʢʘʥʜʠʥʘʚʩʢʠʝ ʩʪʨʘʥʳ, ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʠ ʉʉʉʈ, ɸʣʞʠʨ, 

ɽʛʠʧʝʪ, ʉʘʫʜʦʚʩʢʫʶ ɸʨʘʚʠʶ, ʀʟʨʘʠʣʴ, ʂʘʥʘʜʫ, ɸʚʩʪʨʘʣʠʶ ʠ ʜʨ.[2] 

ʂʨʠʪʠʢʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʝʯʝʪʢʦʩʪʴ ʢʨʠʪʝʨʠʝʚ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʩʪʠ 

ʫ ʀ. ɺʘʣʣʝʨʩʪʘʡʥʘ - ʠ ʥʝ ʙʝʟ ʦʩʥʦʚʘʥʠʡ. ɺʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʚʢʣʶʯʝʥʠʝ ʚ 

ʇʦʣʫʧʝʨʠʬʝʨʠʶ ʪʘʢʠʭ ʦʪʩʪʘʣʳʭ ʩʪʨʘʥ, ʢʘʢ ʅʠʛʝʨʠʷ, ɿʘʠʨ, ɸʣʞʠʨ ʠ ʜʨ., ʘ 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʥʝʩʝʥʠʝ ʢ ʥʝʡ ʂʘʥʘʜʳ, ɸʚʩʪʨʘʣʠʠ, ʀʪʘʣʠʠ, 

ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʙʝʩʩʧʦʨʥʦ ʚʭʦʜʷʱʠʭ ʧʦ ʢʣʶʯʝʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʨʘʟʚʠʪʳʡ ʤʠʨ. ɺʝʩʴʤʘ ʫʷʟʚʠʤʳʤʠ ʷʚʠʣʠʩʴ ʠ ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʦʨʝʪʠʢʘ ñʤʠʨʦʚʦʡ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳò ʦ 

ʜʠʥʘʤʠʢʝ ʨʷʜʘ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʳʭ ʩʪʨʘʥ. ʀ ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʧʦʥʷʪʠʝ ʇʦʣʫʧʝʨʠʬʝʨʠʠ ʦʧʨʘʚʜʘʥʦ ʠ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ.[1] 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʷʜʫ ʦʙʱʝʩʪʚ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ 

ʛʦʚʦʨʠʪʴ ʦ ʢʦʤʙʠʥʘʮʠʠ ʯʝʨʪ ʨʘʟʚʠʪʦʩʪʠ ʠ ʦʪʩʪʘʣʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʪʘ ʠʣʠ 
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ʠʥʘʷ ʩʪʨʘʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʜʫʰʝʚʦʡ ɺʅʇ, ʦʪʩʪʘʣʦʝ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʘʚʪʦʨʠʪʘʨʥʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ï ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʢʘʢʠʭ-ʪʦ ʦʪʨʘʩʣʷʭ 

ʠʥʜʫʩʪʨʠʠ, ʩʠʣʴʥʫʶ ʘʨʤʠʶ, ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʠ ʪ.ʧ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʱʝʩʪʚʦ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠʣʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴʩʷ ʥʘ ʥʝʟʘʚʠʩʠʤʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʝ.[1] 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʧʥʳʤ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʳʤ ʩʪʨʘʥʘʤ. 

ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʘʯʝʩʪʚʫ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʩʪʠ. ɿʜʝʩʴ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʠʤʝʥʥʦ ʤʘʩʰʪʘʙ ʠ ʨʘʟʤʝʨ ï ʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʥʘʩʝʣʝʥʠʝ (ʧʦʨʷʜʢʘ 100 ʤʣʥ. ʠ ʙʦʣʝʝ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʦʙʰʠʨʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ñʂʨʫʧʥʦʩʪʴò ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʜʚʠʛʦʚ ʠ 

ʩʦʟʜʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʩʪʨʘʥ 

ʷʚʣʷʝʪʩʷ ʦʙʰʠʨʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ, ʟʘʜʘʶʱʠʡ ʚʘʞʥʳʡ ʦʨʠʝʥʪʠʨ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʘʟʫʤʝʝʪʩʷ, ʚʩʝ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʅʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʢ ʢʨʫʧʥʳʤ 

ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʳʤ ʩʪʨʘʥʘʤ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʂʠʪʘʡ, ʀʥʜʠʶ, 

ʈʦʩʩʠʶ, ɹʨʘʟʠʣʠʶ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ï ʧʨʠ ʚʩʝʤ ʨʘʟʣʠʯʠʠ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʜʠʮʠʡ.[1] 

ʉʪʘʪʫʩ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʩʪʠ ï ʨʘʚʥʦ ʢʘʢ ʠ ʮʝʥʪʨʦʧʝʨʠʬʝʨʠʯʝʩʢʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʠʨʘ ʚ ʮʝʣʦʤ ï ʠʤʝʶʪ ʩʚʦʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ. 

ʈʦʩʩʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʘʣʘ ʫʪʚʝʨʞʜʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʡ 

ʩʪʨʘʥʳ ʩʦ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ XVIII ʚʝʢʘ, ʧʦʩʣʝ ʨʝʬʦʨʤ ʇʝʪʨʘ I. ʗʧʦʥʠʷ 

ʚʦʰʣʘ ʚ ʟʦʥʫ ʇʦʣʫʧʝʨʠʬʝʨʠʠ ʢ ʢʦʥʮʫ XIX ʚ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʵʧʦʭʫ ʄʵʡʜʟʠ, ʘ ʟʘʪʝʤ, ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʩʫʤʝʣʘ 

ʧʨʦʙʠʪʴʩʷ ʠ ʚ ʎʝʥʪʨ. ɸʨʛʝʥʪʠʥʘ ʠ ɹʨʘʟʠʣʠʷ ʦʙʨʝʪʘʣʠ ʯʝʨʪʳ 

ʧʦʣʫʧʝʨʠʬʝʨʠʡʥʦʩʪʠ ʩ ʥʘʯʘʣʘ ʍʍ ʚ., ʄʝʢʩʠʢʘ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʧʦʟʞʝ. 

ʂʠʪʘʡ ʠ ʀʥʜʠʷ, ʜʚʘ ʘʟʠʘʪʩʢʠʭ ʛʠʛʘʥʪʘ, ʫʩʧʝʰʥʦ ʬʦʨʩʠʨʦʚʘʣʠ ʵʪʦʪ ʨʫʙʝʞ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʥʘʰʝʛʦ ʚʝʢʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʙʩʪʦʷʣʦ ʜʝʣʦ ʠ 

ʫ ʥʝʢʦʪʦʨʳʭ ñʪʠʛʨʦʚò (ʖʞʥʘʷ ʂʦʨʝʷ, ʀʥʜʦʥʝʟʠʷ ʠ ʜʨ.). ɺ ʧʨʦʰʣʦʤ ʚʝʢʝ 

ʨʷʜ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʩʢʘʥʜʠʥʘʚʩʢʠʝ ʩʪʨʘʥʳ) 

ʚʳʛʣʷʜʝʣʠ ʇʦʣʫʧʝʨʠʬʝʨʠʝʡ (ʠʣʠ ʜʘʞʝ ʇʝʨʠʬʝʨʠʝʡ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ɸʥʛʣʠʠ, ʥʦ ʟʘʪʝʤ ʩʫʤʝʣʠ ñʚʳʨʦʚʥʷʪʴʩʷò ʠ ʚʦʡʪʠ ʚ ʎʝʥʪʨ.[1] 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʠʥʥʦʚʘʮʠʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʘ ʟʘʪʝʤ 

ʧʨʦʚʝʜʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʪʨʘʥ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʪʨʠ ʛʨʫʧʧʳ 
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ʢʘʢ ʥʝʢʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʎʝʥʪʨ ï ʇʦʣʫʧʝʨʠʬʝʨʠʷ 

ï ʇʝʨʠʬʝʨʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʣʝʜʫʶʱʠʝ: 

 ʀʥʜʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ (TAI ï Technology 

Achievement Index) ï ʧʦʢʘʟʳʚʘʝʪ ʥʘʩʢʦʣʴʢʦ ʩʪʨʘʥʳ ʧʨʝʫʩʧʝʚʘʶʪ ʚ 

ʩʦʟʜʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʟʜʘʥʠʠ ʙʘʟʳ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ, ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦʪ ʠʥʜʝʢʩ ʦʪʨʘʞʘʝʪ ʜʦʩʪʠʞʝʥʠʷ, ʘ ʥʝ ʧʦʪʝʥʮʠʘʣ, ʫʩʠʣʠʷ 

ʠ ʚʢʣʘʜ. ʕʪʦ ʥʝ ʤʝʨʘ, ʦʪʨʘʞʘʶʱʘʷ ʢʘʢʘʷ ʩʪʨʘʥʘ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ, ʢʘʢ 

ʭʦʨʦʰʦ ʩʪʨʘʥʘ ʚ ʮʝʣʦʤ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ. [3] 

ɼʘʥʥʳʡ ʠʥʜʝʢʩ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʜʣʷ 72 ʩʪʨʘʥ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʧʦʣʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʛʨʫʧʧʳ ʩʪʨʘʥ: 

1. ʃʠʜʝʨʳ (ʠʥʜʝʢʩ ʩʚʳʰʝ 0,5). ɺʦʟʛʣʘʚʣʷʝʪ ʩʧʠʩʦʢ ʌʠʥʣʷʥʜʠʷ, 

ʜʘʣʝʝ ʠʜʫʪ ʉʐɸ, ʐʚʝʮʠʷ, ʗʧʦʥʠʷ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, ʭʦʨʦʰʦ ʥʘʤ 

ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʩʪʨʘʥʳ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ. ʋʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʤʩʷ. ʆʥʠ ʠʤʝʶʪ ʣʫʯʰʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

2. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʜʝʨʳ (0,35-0,49). ʕʪʦ ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʏʝʭʠʷ, 

ɺʝʥʛʨʠʷ ʠ ʜʨʫʛʠʝ. ʕʪʠ ʩʪʨʘʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʩʪʘʨʳʭè ʠʥʥʦʚʘʮʠʡ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ 

ʧʨʠʤʝʥʝʥʠʝʤ çʥʦʚʳʭè. 

3. ɼʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ (0,20-0,34). ʕʪʘ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 

ɹʨʘʟʠʣʠʶ, ʂʠʪʘʡ, ʀʥʜʠʶ, ʀʥʜʦʥʝʟʠʶ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʖʞʥʦʡ 

ɸʬʨʠʢʠ ʠ ʜʨʫʛʠʝ. ʕʪʠ ʩʪʨʘʥʳ ʜʠʥʘʤʠʯʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʤʝʶʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʩʪʘʨʳʭè ʠʟʦʙʨʝʪʝʥʠʡ ʤʝʜʣʝʥʥʳʝ ʠʣʠ ʥʝʧʦʣʥʳʝ.  

4. ʄʘʨʛʠʥʘʣʴʥʳʝ (ʤʝʥʴʰʝ 0,20). ɼʣʷ ʵʪʠʭ ʩʪʨʘʥ ʪʨʝʙʫʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʩʪʨʘʥ ʦʪʯʫʞʜʝʥʘ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ. ʕʪʦ ʅʠʢʘʨʘʛʫʘ, ʇʘʢʠʩʪʘʥ, ʉʝʥʝʛʘʣ ʠ ʜʨʫʛʠʝ. ɿʘʚʝʨʰʘʝʪ 

ʩʧʠʩʦʢ ʄʦʟʘʤʙʠʢ 0,066. 

 ʀʥʜʝʢʩ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (The Global 

Competitiveness Index),ʦʪʨʘʞʘʶʱʠʡ ʛʣʦʙʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʝʛʦ ʨʝʡʪʠʥʛ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʝʨʩʠʠ ɺʩʝʤʠʨʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ (World Economic Forum). ʕʪʦ ʦʯʝʥʴ ʰʠʨʦʢʠʡ 

ʠʥʜʝʢʩ ʜʣʷ ʦʮʝʥʢʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʡ 



43 

 

ʧʨʠʥʠʤʘʝʪ ʚʦ ʚʥʠʤʘʥʠʝ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

 ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ. ʇʘʪʝʥʪ - ʦʭʨʘʥʥʳʡ ʜʦʢʫʤʝʥʪ, 

ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ, ʘʚʪʦʨʩʪʚʦ ʠ ʧʨʠʦʨʠʪʝʪ 

ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʣʠʙʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʉʨʦʢ 

ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 

25 ʣʝʪ. 

 ʈʦʷʣʪʠ ʠ ʣʠʮʝʥʟʠʦʥʥʳʝ ʧʣʘʪʝʞʠ. ʈʦʷʣʪʠ - ʘʚʪʦʨʩʢʠʡ ʛʦʥʦʨʘʨ, 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʳʧʣʘʪʳ, ʧʨʠʯʠʪʘʶʱʠʝʩʷ ʜʝʨʞʘʪʝʣʶ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʟʘ 

ʢʘʞʜʫʶ ʧʫʙʣʠʢʘʮʠʶ, ʧʫʙʣʠʯʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠʣʠ ʜʨʫʛʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʃʠʮʝʥʟʠʦʥʥʳʝ ʧʣʘʪʝʞʠ ï ʵʪʦ ʚʳʧʣʘʪʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ (ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ) ʠʣʠ 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʦʤ ʚʣʘʜʝʣʴʮʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ 

ʩʦʟʜʘʪʝʣʶ ʯʝʛʦ-ʣʠʙʦ (ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ, ʠʟʦʙʨʝʪʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʨʘʟʮʘ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʣʠʪʝʨʘʪʫʨʳ ʠ ʪ.ʜ.) ʟʘ ʧʨʘʚʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ. 

ʊʘʢʞʝ ʢ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʮʝʥʠʚʘʶʱʠʤ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʤʳ ʦʪʥʦʩʠʤ: ʵʢʩʧʦʨʪ hi-tech, ʇʂ/ʯʝʣ., ʤʠʨʦʚʦʡ 

ʵʢʩʧʦʨʪ hi-tech. 
ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʜʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʪʨʘʥ 

ʤʠʨʘ ʠ ʧʦʧʳʪʘʝʤʩʷ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʪʨʘʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ.ʎʝʣʴʶ ʜʘʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʘʟʙʠʝʥʠʝ ʩʪʨʘʥ ʥʘ ʛʨʫʧʧʳ: çʮʝʥʪʨè, 

çʧʦʣʫʧʝʨʠʬʝʨʠʷè, çʧʝʨʠʬʝʨʠʷè ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʮʝʥʠʚʘʶʱʠʤ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʆʙʲʝʢʪʘʤʠ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ 

110 ʩʪʨʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʵʪʘʧʦʚ ʘʥʘʣʠʟʘ: ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʪʝʥʪʦʚ (ʰʪ.),ʢɻʩʧʦʨʪ hi-tech (ʜʦʣʣ.ʉʐɸ ),ʨʦʷʣʪʠ ʠ ʣʠʮʝʥʟʠʦʥʥʳʝ 

ʧʣʘʪʝʞʠ (ʜʦʣʣ.ʉʐɸ),ʠʥʜʝʢʩ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ(ʀʩʪʦʯʥʠʢ: World Bank Group, ɼʘʥʥʳʝ ʧʦ 

ʠʥʜʝʢʩʫ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʟʷʪʳ ʠʟ Global 

Competitiveness Report 2010-11.) 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʫʣʴ ï 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Statistica. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʩʳ (ʢʣʘʩʪʝʨʳ) ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʦʜʠʥ ʢʣʘʩʩ ʧʦʧʘʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʭʦʞʠʝ, ʘ ʦʙʲʝʢʪʳ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʭʦʜʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʘʜʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʙʲʝʢʪʳ.[3] 
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ɺʩʝ ʢʣʘʩʪʝʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʫʞʜʘʶʪʩʷ ʚ ʦʮʝʥʢʘʭ ʨʘʩʩʪʦʷʥʠʡ 

ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ ʠʣʠ ʦʙʲʝʢʪʘʤʠ, ʠ ʷʩʥʦ, ʯʪʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʨʘʩʩʪʦʷʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʤʘʩʰʪʘʙ ʠʟʤʝʨʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ 

ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʘʙʩʦʣʶʪʥʦ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʰʢʘʣ, 

ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʪʴ, ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ 

ʠʤʝʪʴ ʩʨʝʜʥʝʝ 0 ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 1. 

ʊʘʢ ʢʘʢ ʤʳ ʨʘʟʙʠʚʘʣʠ ʜʘʥʥʫʶ ʚʳʙʦʨʢʫ ʥʘ 3 ʛʨʫʧʧʳ, ʪʦ 

ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʤʝʪʦʜʦʤ k-ʩʨʝʜʥʠʭ ʇʦʩʣʝ ʨʘʟʙʠʝʥʠʷ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ 3 ʢʣʘʩʪʝʨʘ ʧʨʦʚʝʨʷʣʘʩʴ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ. 

ʄʝʪʦʜ K-ʩʨʝʜʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʳʯʠʩʣʝʥʠʷ 

ʥʘʯʠʥʘʶʪʩʷ ʩ k ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ k=3), 

ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʘʤʠ ʛʨʫʧʧ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʲʝʢʪʥʳʡ ʩʦʩʪʘʚ 

ʢʣʘʩʪʝʨʦʚ ʤʝʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʥʫʪʨʠ 

ʢʣʘʩʪʝʨʦʚ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ. ʂʘʞʜʦʝ 

ʩʣʝʜʫʶʱʝʝ ʥʘʙʣʶʜʝʥʠʝ (K+1) ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʡ ʛʨʫʧʧʝ, ʤʝʨʘ ʩʭʦʜʩʪʚʘ ʩ 

ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʢʦʪʦʨʦʛʦ ʤʠʥʠʤʘʣʴʥʘ. 

ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʢʣʘʩʪʝʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʥʦʚʳʡ ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ, ʯʘʱʝ ʚʩʝʛʦ ʢʘʢ ʚʝʢʪʦʨ ʩʨʝʜʥʠʭ ʧʦ ʢʘʞʜʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦʩʪʘʚ ʢʣʘʩʪʝʨʦʚ ʥʝ ʧʝʨʝʩʪʘʥʝʪ 

ʤʝʥʷʪʴʩʷ. ʂʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʳ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

 ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʦʢʘʟʘʣʦ ʟʥʘʯʝʥʠʝ ʨ<0.05, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʤʦʤ 

ʨʘʟʣʠʯʠʠ. 

 

ʆʧʠʰʝʤ ʧʦʣʫʯʠʚʰʠʝʩʷ ʢʣʘʩʪʝʨʳ: 

ʇʝʨʚʳʡ ʢʣʘʩʪʝʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʦʤʥʳʤʠ ʦʙʲʝʤʘʤʠ ʵʢʩʧʦʨʪʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʦʷʣʪʠ ʠ ʣʠʮʝʥʟʠʦʥʥʳʝ ʧʣʘʪʝʞʠ 

ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ (ʰʪ.) ʙʦʣʴʰʝ ʯʝʤ ʫ ʩʪʨʘʥ 

ʜʨʫʛʠʭ ʢʣʘʩʪʝʨʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʀʨʣʘʥʜʠʠ, ʅʦʨʚʝʛʠʠ ʠ ʉʠʥʛʘʧʫʨʘ). 

ʀʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 4,7 ʜʦ 5,5, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʠʥʜʝʢʩ 

ʧʨʠʥʠʤʘʝʪ ʚʦ ʚʥʠʤʘʥʠʝ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʥ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʰʠʨʦʢ 

ʜʣʷ ʦʮʝʥʢʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʘʥʥʳʡ ʢʣʘʩʪʝʨ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʀʥʥʦʚʘʮʠʦʥʥʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʈʘʟʚʠʪʳʡè. ɺ ʥʝʛʦ ʚʦʰʣʠ 

10 ʩʪʨʘʥ ʥʘʰʝʡ ʚʳʙʦʨʢʠ: ʂʠʪʘʡ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʀʨʣʘʥʜʠʷ, ʗʧʦʥʠʷ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ, ʅʦʨʚʝʛʠʷ, ʉʠʥʛʘʧʫʨ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʐɸ ï ʦʥʠ ʠ 

ʩʪʘʥʫʪ ʥʘʰʠʤ ʎʝʥʪʨʦʤ. 
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ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ, ʥʦ ʥʝ ʪʘʢʠʤʠ 

ʙʦʣʴʰʠʤʠ (ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʣʠʜʝʨʦʚ) ʦʙʲʝʤʘʤʠ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ 

ʧʦ ʠʥʜʝʢʩʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʳʭ ʩʪʨʘʥ ʚʳʙʦʨʢʠ (ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 4,2 ʜʦ 5,6). ɼʘʥʥʳʡ ʢʣʘʩʪʝʨ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʘʢ çʀʥʥʦʚʘʮʠʦʥʥʦ-

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ɹʣʠʟʢʠʡ ʢ ʈʘʟʚʠʪʦʤʫè. ɺ ʥʝʛʦ ʚʦʰʣʠ 27 ʩʪʨʘʥ ʚʳʙʦʨʢʠ: 

ʩʪʨʘʥʳ ɽʚʨʦʧʳ: (ɸʚʩʪʨʠʷ, ɹʝʣʴʛʠʷ, ʏʝʭʠʷ, ʕʩʪʦʥʠʷ, ʀʪʘʣʠʷ, 

ʃʶʢʩʝʤʙʫʨʛ, ʀʩʧʘʥʠʷ, ʐʚʝʮʠʷ, ʐʚʝʡʮʘʨʠʷ), ʪʘʢʞʝ ʚʦʰʣʠ: ʌʠʥʣʷʥʜʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ʈʦʩʩʠʷ, ɸʚʩʪʨʘʣʠʷ, ʂʘʥʘʜʘ, ʏʠʣʠ, ɻʦʥʢʦʥʛ, ʀʟʨʘʠʣʴ, 

ʄʘʣʘʡʟʠʷ, ʄʝʢʩʠʢʘ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʆʤʘʥ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʂʘʪʘʨ, 

ʊʘʠʣʘʥʜ, ʊʫʥʠʩ, ʆɸʕ, ʉʚʘʟʠʣʝʥʜ ï ʦʧʨʝʜʝʣʠʤ ʜʘʥʥʳʝ ʩʪʨʘʥʳ ʢʘʢ 

ʇʦʣʫʧʝʨʠʬʝʨʠʶ. 

ʊʨʝʪʠʡ ʢʣʘʩʪʝʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʝʥʴʢʠʤʠ ʦʙʲʝʤʘʤʠ ʵʢʩʧʦʨʪʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʟʜʘʥʠʝʤ ʧʘʪʝʥʪʦʚ (ʢʦʝ-ʛʜʝ ʩʦʚʩʝʤ 

ʤʠʟʝʨʥʳʝ ʦʙʲʝʤʳ 4ʰʪ.), ʧʦʢʘʟʘʪʝʣʠ ʨʦʷʣʪʠ ʠ ʣʠʮʝʥʟʠʦʥʥʳʭ ʧʣʘʪʝʞʝʡ 

ʪʘʢʞʝ ʥʝʚʝʣʠʢʠ. ʀʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 4,2 ʠ 

ʥʠʞʝ. ɼʘʥʥʳʡ ʢʣʘʩʪʝʨ ʤʦʞʥʦ ʩʠʤʚʦʣʠʯʝʩʢʠ ʥʘʟʚʘʪʴ çʀʥʥʦʚʘʮʠʦʥʥʦ-

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʆʪʩʪʘʣʳʡè. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʢʣʘʩʪʝʨ ʩʘʤʳʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʚ ʥʝʛʦ ʚʦʰʣʦ 73 ʩʪʨʘʥʳ ʠʟ 110: ɸʣʙʘʥʠʷ, ɸʣʞʠʨ, 

ɸʨʛʝʥʪʠʥʘ, ɸʨʤʝʥʠʷ, ɸʟʝʨʙʘʡʜʞʘʥ, ɹʘʨʙʘʜʦʩ, ɹʦʣʠʚʠʷ, ɹʦʩʥʠʷ ʠ 

ɻʝʨʮʝʛʦʚʠʥʘ, ɹʦʪʩʚʘʥʘ, ɹʨʘʟʠʣʠʷ, ɹʦʣʛʘʨʠʷ, ʂʘʤʙʦʜʞʘ, ʂʘʤʝʨʫʥ, 

ʂʦʣʫʤʙʠʷ, ʂʦʩʪʘ-ʈʠʢʘ, ʍʦʨʚʘʪʠʷ, ʂʠʧʨ, ɼʦʤʠʥʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 

ʕʢʚʘʜʦʨ, ɽʛʠʧʝʪ, ʉʘʣʴʚʘʜʦʨ, ʕʬʠʦʧʠʷ, ɻʨʫʟʠʷ, ɻʨʝʮʠʷ, ɻʚʘʪʝʤʘʣʘ, 

ɻʘʡʘʥʘ, ɺʝʥʛʨʠʷ, ʀʥʜʠʷ, ʀʥʜʦʥʝʟʠʷ, ʗʤʘʡʢʘ, ʂʘʟʘʭʩʪʘʥ, ʂʝʥʠʷ, 

ʂʳʨʛʳʟʩʪʘʥ, ʃʘʪʚʠʷ, ʃʠʚʘʥ, ʃʠʪʚʘ, ʄʘʜʘʛʘʩʢʘʨ, ʄʘʣʘʚʠ, ʄʘʣʠ, ʄʘʣʴʪʘ, 

ʄʘʚʨʠʢʠʡ, ʄʦʣʜʦʚʘ, ʄʦʥʛʦʣʠʷ, ʄʘʨʦʢʢʦ, ʄʦʟʘʤʙʠʢ, ʅʘʤʠʙʠʷ, 

ʅʠʢʘʨʘʛʫʘ, ʅʠʛʝʨʠʷ, ʇʘʢʠʩʪʘʥ, ʇʘʥʘʤʘ, ʇʘʨʘʛʚʘʡ, ʇʝʨʫ, ʌʠʣʠʧʧʠʥʳ, 

ʇʦʨʪʫʛʘʣʠʷ, ʈʫʤʳʥʠʷ, ʈʫʘʥʜʘ, ʉʝʥʝʛʘʣ, ʉʝʨʙʠʷ, ʉʣʦʚʘʮʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 

ʉʣʦʚʝʥʠʷ, ʖɸʈ, ʐʨʠ-ʃʘʥʢʘ, ʉʠʨʠʷ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʘʥʟʘʥʠʷ, ʊʫʨʮʠʷ, 

ʋʛʘʥʜʘ, ʋʢʨʘʠʥʘ, ʋʨʫʛʚʘʡ, ɺʝʥʝʩʫʵʣʘ, ɺʴʝʪʥʘʤ, ɿʘʤʙʠʷ, ɿʠʤʙʘʙʚʝ. 

ɼʘʥʥʫʶ ʛʨʫʧʧʫ ʩʪʨʘʥ ʤʳ ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʇʝʨʠʬʝʨʠʶ. 

 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 
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ʐʣʷʛʦ ʅ.ʅ. 

 

ʆʉʆɹɽʅʅʆʉʊʀ   ʋʇʈɸɺʃɽʅʀʗ  ɺ  ʉʆʎʀʆ-ʂʋʃʔʊʋʈʅʓʍ 

ʉʀʉʊɽʄɸʍ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

 ʇʨʝʜʧʨʠʷʪʠʝ (ʬʠʨʤʫ, ʢʦʤʧʘʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʶ) ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʩʠʩʪʝʤʦʡ. ʆʜʥʘʢʦ ʤʥʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʦʣʛʦʝ ʚʨʝʤʷ  ʧʨʝʜʧʨʠʷʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚ 

ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʩʣʦʞʥʦʡ, ʜʘʞʝ ʩʫʧʝʨʩʣʦʞʥʦʡ, ʥʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʤʫ 

ʙʳʣʦ ʪʘʢʠʤ ʞʝ, ʢʘʢ  ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ. ʅʦ, ʙʣʘʛʦʜʘʨʷ ʥʘʫʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʷʜʘ ʙʠʦʣʦʛʦʚ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʘʧʘʜʥʳʭ (ʇ.ʂ. 

ɸʥʦʭʠʥʘ [1], ʋ. ʄʘʪʫʨʘʥʳ ʠ ʌ. ɺʘʨʝʣʳ [11]), ʚʳʷʚʠʚʰʠʤ  ʩʭʦʜʩʪʚʦ 

ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ [7], ʢʦʤʧʘʥʠʷ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʥʘʣʦʛʘ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʦʩʣʝʜʥʠʝ ʞʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʧʨʠʷʪʠʝ  

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʘʷ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʋʧʨʘʚʣʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ  

çʬʫʥʢʮʠʷ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʣʠʙʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʦʩʥʦʚʥʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʦʡʩʪʚ, ʫʪʨʘʪʘ ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ, ʣʠʙʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʥʝʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʛʦʤʝʦʩʪʘʟ, ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠè [8]. ɺ 

ʩʠʩʪʝʤʘʭ ʩ ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʩʦʟʥʘʥʥʦ, ʪʦ ʝʩʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ʕʚʦʣʶʮʠʷ ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʨʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʪʨʝʙʫʝʪ 

ʘʜʝʢʚʘʪʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ʇʝʨʚʦʤʫ ʵʪʘʧʫ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʤʝʥʝʜʞʝʨʠʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ. ɼʘʞʝ ʚ ʩʠʩʪʝʤʥʦʤ ʩʤʳʩʣʝ ʪʝʨʤʠʥ çʫʧʨʘʚʣʝʥʠʝè ʩʦʦʪʥʦʩʠʣʩʷ 

ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʩʪʘʜʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝ ʵʪʘʧʘ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʠ,  ʠ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʢʦʥʪʝʢʩʪʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ. ʆʩʦʟʥʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʠ ʜʘʞʝ ʪʨʘʢʪʦʚʢʘ ʝʛʦ ʩʫʪʠ ʢʘʢ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʧʦʜʪʘʣʢʠʚʘʥʠʷ) ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʨʫʩʣʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʝʛʦ 

ʩʠʩʪʝʤʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʝʱʝ ʥʝ ʧʨʠʚʦʜʠʪ  ʢ ʟʘʤʝʪʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ.  ʂʦʥʪʨʦʣʣʠʥʛ  ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʢʘʢ ʬʫʥʢʮʠʷ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʘ ʝʛʦ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʤʝʥʝʜʞʤʝʥʪʦʤ ʠ 

ʦʪʜʝʣʦʤ ʢʦʥʪʨʦʣʣʠʥʛʘ. 
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʧʦʜʭʦʜʦʚ  ʦʧʠʩʘʥʠʷ ʧʨʠʨʦʜʳ  

ʧʨʝʜʧʨʠʷʪʠʷ (ʬʠʨʤʳ, ʢʦʤʧʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ) 

(ʧʦ [2]) 

 
ʇʦʜʭʦʜ ʄʝʭʘʥʠʩʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ 

ʇʘʨʘʜʠʛʤʘ ʞʠʚʳʭ 

ʩʠʩʪʝʤ 

ʉʦʮʠʦ-ʢʫʣʴʪʫʨʥʳʡ 

ʧʦʜʭʦʜ 
ʉʫʱʥʦʩʪʴ ʇʨʝʜʧʨʠʷʪʠʝ ï 

ʠʥʩʪʨʫʤʝʥʪ, 

ʬʫʥʢʮʠʶ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪ ʚʣʘʜʝʣʝʮ 

ʅʘʣʠʯʠʝ çʝʜʠʥʦʛʦ 

ʨʘʟʫʤʘè 

ʄʫʣʴʪʠʨʘʟʫʤʥʘʷ 

ʩʠʩʪʝʤʘ 

ʎʝʣʴ ʇʨʠʙʳʣʴ (ʮʝʣʴ 

ʚʣʘʜʝʣʴʮʘ, ʘ ʥʝ ʩʘʤʦʡ 

ʩʠʩʪʝʤʳ) 

 

ʅʘʣʠʯʠʝ ʫ ʩʠʩʪʝʤʳ 

ʩʦʙʩʪʚʝʥʥʦʡ ʮʝʣʠ, 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʞʠʚʘʥʠʝ 

ʉʦʚʤʝʱʝʥʠʝ 

ʠʥʪʝʨʝʩʦʚ 

ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠ ʩ ʮʝʣʳʤ  

ʉʪʨʫʢʪʫʨʘ ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʦʧʨʝʜʝʣʝʥʘ ʝʝ 

ʢʦʥʩʪʨʫʢʮʠʝʡ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʥʝ 

ʤʦʞʝʪ  

ʉʠʩʪʝʤʘ ʚ ʮʝʣʦʤ 

ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʥʦ 

ʥʝ ʝʝ ʯʘʩʪʠ 

ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʧʨʘʚʦʤʦʯʥʳ ʜʝʣʘʪʴ 

ʚʳʙʦʨ  

ʉʧʦʩʦʙ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʈʝʘʢʮʠʷ ʥʘ ʚʥʝʰʥʠʝ 

ʨʘʟʜʨʘʞʝʥʠʷ 

ʇʦʜʜʝʨʞʘʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ 

ʇʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ 

ʩʠʩʪʝʤʳ 

ʄʝʨʘ ʫʩʧʝʭʘ ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʈʦʩʪ ʈʘʟʚʠʪʠʝ 

ʋʩʣʦʚʠʷ ʫʩʧʝʰʥʦʩʪʠ ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʨʝʜʳ ʀʟʚʣʝʯʝʥʠʝ ʧʨʠʙʳʣʠ 

ï ʩʨʝʜʩʪʚʦ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. 

ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʠʥʪʝʨʝʩʦʚ 

ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʚ ʩʬʝʨʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ 

ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʠ ʧʦʧʘʜʘʝʪ ʫʞʝ ʠ ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʵʪʦʛʦ ʮʠʢʣʘ, ʥʦ 

ʪʝʧʝʨʴ ʵʪʦ ʥʝ çʮʝʣʴè, ʘ çʦʩʥʦʚʥʦʝ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳè, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ  

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ  ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʝʣʠ, ʢʘʢ ʣʦʢʘʣʴʥʳʝ ʟʘʜʘʥʠʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  ʉʦʜʝʨʞʘʥʠʝ 

çʦʩʥʦʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳè, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʙʘʟʠʩ 

ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʩʥʦʚʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ.  

ʆʪʤʝʪʠʤ, ʧʨʝʜʧʨʠʷʪʠʝ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʤʝʨ 

ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 

ʢʦʤʧʘʥʠʠ ʵʪʦʤʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ.   

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ  ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʵʪʘʧʦʚ  ʷʚʣʷʝʪʩʷ ʫʯʝʪ  
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ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ çʧʨʦʧʫʩʢʘʝʪʩʷè ʯʝʨʝʟ ʩʦʟʥʘʥʠʝ ʣʶʜʝʡ, ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʣʞʥʦ ʠʤʝʪʴ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʦʙʦʩʥʦʚʘʥʥʳʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʨʦʣʣʠʥʛʘ  ʢʘʢ ʪʦʡ ʬʦʨʤʳ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʫʶ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʚ  ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ (ʢʦʥʪʨʦʣʣʠʥʛʘ) ʚ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ, ʧʦʤʠʤʦ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ []: 1) ʩʦʟʥʘʪʝʣʴʥʫʶ ʠ ʧʦʣʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʭ ʬʘʟ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ  ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ 

ʧʝʨʚʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʥʘʣʠʯʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ 

ʩʚʦʡʩʪʚʘ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʚʳʷʚʣʝʥʠʝ çʦʩʥʦʚʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʩʠʩʪʝʤʳè, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʝʡ; 2) ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʰʝʥʠʷ  ʟʘʜʘʯ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ  ʪʘʢʠʭ, ʢʘʢ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, 

ʦʪʨʘʞʘʶʱʝʛʦ ʬʘʢʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ,  ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʬʠʥʘʥʩʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 

ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ  ʧʨʠʙʳʣʴʥʦʩʪʠ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ  ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʵʪʘʧʳ ʠʤʝʶʪ 

ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʦʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʘʥʥʳʝ ʦʪʣʠʯʠʷ, 

ʷʚʣʷʝʪʩʷ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ çʦʩʥʦʚʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʩʠʩʪʝʤʳè. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʳ ʞʠʚʳʭ 

ʩʠʩʪʝʤ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, 

ʚʦʟʛʣʘʚʣʷʶʱʝʛʦ ʜʘʥʥʫʶ ʢʦʤʧʘʥʠʶ (ʩʤ., ʥʘʧʨʠʤʝʨ,[4]) ʠ ʬʦʨʤʠʨʫʶʱʝʛʦ 

ʚʦʢʨʫʛ ʩʝʙʷ çʢʣʫʙè. ɺʳʷʩʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

çʦʩʥʦʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʤʫʣʴʪʠʨʘʟʫʤʥʦʡ ʩʠʩʪʝʤʳè ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ ɼʞ. 

ɻʘʨʘʝʜʘʛʠ [2] ʠʤʝʥʥʦ ʦʙʱʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʮʝʥʥʦʩʪʠ  ʫʜʝʨʞʠʚʘʶʪ 

ʫʯʘʩʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʤʝʩʪʝ.  

ɼʘʣʝʝ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʠʩʴ ʠʟʤʝʥʝʥʠʷ  ʚ ʪʨʘʢʪʦʚʢʝ ʨʦʣʠ  

ʢʦʥʪʨʦʣʣʝʨʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: ʝʩʣʠ ʨʘʥʴʰʝ  ʩ ʬʠʛʫʨʦʡ ʢʦʥʪʨʦʣʣʝʨʘ 

ʩʚʷʟʳʚʘʣʠ ʨʦʣʴ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, çʥʘʚʠʛʘʪʦʨʘè, ʘ ʚ ʭʫʜʰʝʤ ï çʩʯʝʪʯʠʢʘ 

ʛʦʨʦʭʘè, ʪʦ ʪʝʧʝʨʴ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʙʠʨʘʝʪ ʩʠʣʫ 

ʪʝʥʜʝʥʮʠʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʚʨʘʪʠʪʩʷ ʚ çʚʘʞʥʦʛʦ ʙʠʟʥʝʩ-

ʧʘʨʪʥʝʨʘè[10].    

ʆ ʨʘʟʚʠʪʠʠ ʢʦʥʢʨʝʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʪʦʨʦʤʫ, ʘ ʪʝʤ ʙʦʣʝʝ ʪʨʝʪʴʝʤʫ ʵʪʘʧʘʤ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʧʦʞʘʣʫʡ, ʪʦʣʴʢʦ ʢʘʢ ʦ ʥʝʢʦʪʦʨʳʭ çʵʢʟʦʪʠʯʝʩʢʠʭè 
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ʵʧʠʟʦʜʘʭ, ʭʦʪʷʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʧʨʦʚʝʜʝʥ ʨʷʜ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʨʦʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʘʢʪʠʢ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ  [3], [4], [5], [6].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʬʝʨʝ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʩʠʣʝʥʠʝ 

ʟʥʘʯʠʤʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ.) 

ʚʳʥʫʞʜʘʶʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʟʛʣʷʜʦʚ ʥʘ 

ʧʨʠʨʦʜʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʬʦʨʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ,  

ʪʨʝʙʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʘʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʣʠʥʛʘ, 

ʢʘʢ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ (ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʝʭʦʜʘ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ), ʩʝʪʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ (ʢʘʢ ʩʧʦʩʦʙ 

ʩʥʠʞʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ), ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʢʨʠʪʝʨʠʡ). 
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ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ / ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ: ʩʙ. 
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ʉʧʝʨʮʷʥ ɸ.ʉ. 

 

ʇʈʀʄɽʅɽʅʀɽ ʉʀʉʊɽʄʅʆɻʆ ʇʆɼʍʆɼɸ ʂ ʀʉʉʃɽɼʆɺɸʅʀʖ 

ʂʈʀɿʀʉʅʓʍ ʗɺʃɽʅʀʁ 

 

ʛ. ɺʦʣʛʦʛʨʘʜ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ  

ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʦʮʝʩʩʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʙʫʩʣʦʚʠʣʠ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 20 ʚʝʢʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʥʘ ̫ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʩʥʠʞʝʥʠʷ ʩʚʷʟʘʥʥʘ ʩ 

ʪʝʤ, ʯʪʦ ʥʘ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʪʘʣʠ ʚʣʠʷʪʴ ʥʝ ʦʜʠʥ-ʜʚʘ ʛʣʘʚʥʳʭ 

ʬʘʢʪʦʨʘ, ʘ ʤʥʦʞʝʩʪʚʦ ʩʠʣ, ʧʨʦʙʣʝʤ, ʚʣʠʷʥʠʡ ʠ ʪʘʢ ʜʘʣʝʝ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʢʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ ʠʤʝʝʪ ʜʣʠʥʥʫʶ 

ʠʩʪʦʨʠʶ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʩʪʨʝʤʠʪʝʣʴʥʳʭ ʪʝʤʧʦʚ 

ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʠʜʳ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʩʣʦʞʠʚʰʠʭʩʷ ʧʨʦʙʣʝʤ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ɺ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʢʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʙʘʟʦʚʳʭ 

ʧʦʜʩʠʩʪʝʤʳ:  ʘʛʨʘʨʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʬʠʥʘʥʩʦʚʘʷ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʘʟʦʚʳʝ  

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʳʡ ʙʘʟʦʚʳʡ ʚʠʜ ʠʟ ʩʠʩʪʝʤʳ. 

ʅʘʛʣʷʜʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ 1 ʙʘʟʦʚʳʝ ʢʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ: 

ʮʠʢʣʠʯʝʩʢʠʝ, ʧʨʝʜʩʢʘʟʫʝʤʳʝ, ʟʘʢʦʥʦʤʝʨʥʳʝ; ʧʨʦʤʝʞʫʪʦʯʥʳʝ; 

ʯʘʩʪʠʯʥʳʝ; ʦʪʨʘʩʣʝʚʳʝ (ʩʪʨʫʢʪʫʨʥʳʝ); ʩʝʟʦʥʥʳʝ; ʩʣʫʯʘʡʥʳʝ; ʷʚʥʳʝ; 

ʣʘʪʝʥʪʥʳʝ (ʩʢʨʳʪʳʝ); ʣʝʛʢʠʝ; ʛʣʫʙʦʢʠʝ; ʢʨʘʪʢʦʩʨʦʯʥʳʝ; ʩʨʝʜʥʝʩʨʦʯʥʳʝ; 

ʜʦʣʛʦʩʨʦʯʥʳʝ; ʣʦʢʘʣʴʥʳʝ; ʛʣʦʙʘʣʴʥʳʝ; ʠʩʢʫʩʩʪʚʝʥʥʳʝ; ʝʩʪʝʩʪʚʝʥʥʳʝ. 

ʂʘʞʜʫʶ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʚʩʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ ʢʨʠʟʠʩʳ ʚʦʟʥʠʢʘʣʠ, ʠʩʯʝʟʘʣʠ, ʧʝʨʝʨʦʞʜʘʣʠʩʴ, ʧʦʛʣʦʱʘʣʠ ʠ 

ʦʙʲʝʜʠʥʷʣʠ ʜʨʫʛʠʝ ʚʠʜʳ ʢʨʠʟʠʩʦʚ, ʧʦʵʪʦʤʫ ʦʥʠ ʠʤʝʶʪ ʩʚʦʠ ʧʨʠʯʠʥʳ  

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʟʠʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʟʚʦʣʷʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʢʨʠʟʠʩʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʜʝʢʩʦʚ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʟʷʪ ʬʦʨʤʫ, ʚʠʜ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʨʠʟʠʩʘ.  
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ʈʠʩ.1. ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ. 

 

ʂʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ 

ɸʛʨʘʨʥʳʡ ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʌʠʥʘʥʩʦʚʳʡ 

ʎʠʢʣʠʯʝʩʢʠʝ, ʧʨʝʜʩʢʘʟʫʝʤʳʝ 

(ʟʘʢʦʥʦʤʝʨʥʳʝ) 

 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ 

ʏʘʩʪʠʯʥʳʝ 

ʆʪʨʘʩʣʝʚʳʝ 

(ʩʪʨʫʢʪʫʨʥʳʝ) 

ʉʝʟʦʥʥʳʝ 

ʉʣʫʯʘʡʥʳʝ 

ʗʚʥʳʝ 

ʃʘʪʝʥʪʥʳʝ 

(ʩʢʨʳʪʥʳʝ) 

ʃʝʛʢʠʝ 

ɻʣʫʙʦʢʠʝ 

ʉʨʝʜʥʝʩʨʦʯʥʳʝ 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ 

ɼʦʣʛʦʩʨʦʯʥʳʝ 

ʃʦʢʘʣʴʥʳʡ 

ɻʣʦʙʘʣʴʥʳʡ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ɽʩʪʝʩʪʚʝʥʥʳʡ 
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ɼʝʩʷʪʠʨʠʢʦʚʘ ɽ.ʅ., ʍʨʦʤʯʝʥʢʦ ʅ.ʂ., ʂʦʨʦʙʝʡʥʠʢʦʚ ɸ.ɽ. 

 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʆʉʅʆɺɸ ʋʇʈɸɺʃɽʅʀʗ ʉʆʎʀɸʃʔʅʆ-

ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʉʀʉʊɽʄʆʁ 

 

ɺʦʨʦʥʝʞ, ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ʈɻʊʕʋ 

 

 ʇʨʦʙʣʝʤʘ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ 

ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʘʥʘ ʩ ʫʣʫʯʰʝʥʠʝʤ 

ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʩ ʫʣʫʯʰʝʥʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʦʩʥʦʚʝ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ  ʣʝʞʠʪ ʠʥʬʦʨʤʘʮʠʷ. ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʚʩʸ ʝʱʸ ʥʝ ʷʩʥʘ.  ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ï ʘʪʨʠʙʫʪʠʚʥʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ, ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʫʧʨʘʚʣʝʥʠʝʤ 

ʢʘʢ ʩ ʚʥʝʰʥʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ.   

 ʀʥʬʦʨʤʘʪʠʢʫ, ʩʣʝʜʫʷ ʠʟʚʝʩʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʚʝʱʝʡ 

(çéʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʘʟʳʚʘʝʤʳʭ ʪʝʧʝʨʴ 

ʠʥʬʦʨʤʘʪʠʢʦʡ, ʠʤʝʥʦʚʘʣʘʩʴ ʧʦ-ʨʘʟʥʦʤʫ. ʉʥʘʯʘʣʘ ʦʙʲʝʜʠʥʷʶʱʠʤ 

ʥʘʟʚʘʥʠʝʤ ʙʳʣ ʪʝʨʤʠʥ çʢʠʙʝʨʥʝʪʠʢʘèéè - ʇʦʩʧʝʣʦʚ ɼ.ɸ., 

çʉʪʘʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʈʦʩʩʠʠè, 1998ʛ.), ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ 

ʫʧʨʘʚʣʷʝʤʳʤ ʩʠʩʪʝʤʘʤ ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʘʪʝʨʠʠ, 

ʩʦʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʷ  ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʡ 

ʵʣʝʤʝʥʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʫʙʲʝʢʪʘ. ʇʨʠ 

ʵʪʦʤ ʠʥʪʝʣʣʝʢʪ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʨʘʟʨʳʚʥʳʝ 

ʘʪʨʠʙʫʪʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʶʙʦʡ ʩʬʝʨʝ. ʕʪʠʤ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʠ ʷʚʣʝʥʠʷ. ʊʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʩʦʟʥʘʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʀʊ) ʧʦʥʠʤʘʶʪʩʷ ʩʦʟʥʘʪʝʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʤʝʶʱʠʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ . 

 ʇʨʦʮʝʩʩʳ ʀʊ-ʨʘʟʚʠʪʠʷ ʢʘʢ ʨʘʟ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʫ ʠ 

ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʠ ʜʚʠʞʝʥʠʝʤ ʟʥʘʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʀʊ-

ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʮʝʣʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʣʶʙʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ  ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ ʝʝ ʀʊ-ʨʘʟʚʠʪʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʧʦʜʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʚʷʟʴ ʠ 

ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʀʊ-ʧʨʦʮʝʩʩʦʚ. 

ʊʘʢʘʷ ʩʚʷʟʴ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʠʷʭ ʀʊ-ʩʪʨʫʢʪʫʨ ʧʨʦʮʝʩʩʦʚ ʥʝʠʟʙʝʞʥʦ 
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ʩʪʘʥʦʚʠʪʩʷ ʩʚʷʟʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ. ɺ ʵʪʦʤ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʦʝ ʷʚʣʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ: ʤʘʪʝʨʠʠ, ʩʦʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ. 

 ʄʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1.ʆʙʲʝʢʪʳ, ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ. 

2.ʈʘʟʨʘʙʘʪʳʚʘʶʪ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

3.ʆʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʠ ʢʣʘʩʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

4.ʇʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

5. ʈʝʘʣʠʟʫʶʪ ʟʘʤʝʥʫ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʤʠ . 

6.ʈʘʟʨʘʙʘʪʳʚʘʶʪ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

7.ʌʦʨʤʘʣʠʟʫʶʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʫʯʸʪʦʤ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ [1]. ʇʝʨʝʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʦʩʠʪ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʣʠʯʠʶ ʨʝʰʘʶʱʝʡ ʜʦʣʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʉ ʧʦʟʠʮʠʠ ʩʝʤʠʦʪʠʢʠ ʫʧʨʘʚʣʝʥʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ 

ʘʙʩʪʨʘʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʝʩʷʪʠʨʠʢʦʚʘ ɽ.ʅ., ɹʝʣʦʫʩʦʚ ɺ.ɽ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 
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ʄʠʢʦʥʠ ʉ.ɺ. 

  

ʆɹ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʉʊʀ  

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇɻʋʇʉ 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʘʡʪʝ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʈɸʀʀ) ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʤʥʦʛʦʤʝʨʥʦʛʦ ʨʫʙʨʠʢʘʪʦʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ çʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚè [1]: 

Å ʇʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʤʝʭʘʥʠʟʤʫ (?); 

Å ʇʦ ʛʣʫʙʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʇʦ ʩʧʦʩʦʙʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ); 

Å ʇʦ ʫʨʦʚʥʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ; 

Å ʇʦ ʪʠʧʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; 

Å ʇʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

Å ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʇʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʦʜʫʣʝʡ; 

Å ʇʦ ʢʘʪʝʛʦʨʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

Å ʇʦ ʚʠʜʫ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ; 

Å ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ; 

Å ʇʦ ʩʪʘʜʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʩʫʱʠ ʠ ʣʶʙʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: çɸ ʚ ʯʸʤ ʞʝ 

ʩʦʩʪʦʠʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʪ.ʝ. ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

(ʉʆʀ)?è. ʇʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʢʘʣʴʢʫʣʷʪʦʨ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʦʪʥʦʩʠʣʩʷ ʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ. ɹʦʣʝʝ ʩʣʦʞʥʳʝ ʉʆʀ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʢʘʣʴʢʫʣʷʪʦʨʘ ʣʠʰʴ ʦʙʲʸʤʦʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʣʦʞʥʦʩʪʴʶ 

ʝʸ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʈʘʟʫʤʝʝʪʩʷ, ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʩʫʱʘ ʫʤʩʪʚʝʥʥʦʡ, ʘ ʥʝ 

ʤʫʩʢʫʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʣʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ 

ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ? 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʫʤʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʦʦʙʱʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʂʦʥʝʯʥʦ, ʣʶʙʳʝ ʛʨʘʥʠʮʳ ʫʩʣʦʚʥʳ, ʥʦ ʙʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʥʘʥʠʷ. ʄʦʞʥʦ ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʫʶ ʙʫʢʚʫ ʠʩʯʠʩʣʝʥʠʷ 

ʚʳʩʢʘʟʳʚʘʥʠʡ ʥʘʟʚʘʪʴ ʥʫʣʴ-ʤʝʩʪʥʳʤ ʧʨʝʜʠʢʘʪʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʘ ʥʝ 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʚ ʯʸʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʠʩʯʠʩʣʝʥʠʝʤ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʠʩʯʠʩʣʝʥʠʝʤ ʧʨʝʜʠʢʘʪʦʚ. ʊʘʢʦʛʦ ʨʦʜʘ 

ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʦʜʩʪʚʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʷ, ʥʦ 

ʥʝ ʠʭ ʪʦʞʜʝʩʪʚʦ. 

ʋʞʝ ʥʘ ʟʘʨʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʥʘʯʘʣʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

XX-ʛʦ ʚʝʢʘ ʛʦʨʷʯʦ ʦʙʩʫʞʜʘʣʘʩʴ ʧʨʦʙʣʝʤʘ çʤʦʞʝʪ ʣʠ ʤʘʰʠʥʘ ʤʳʩʣʠʪʴ?è. 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʪʦʛʦ ʚʨʝʤʝʥʠ 

çʥʝ ʤʳʩʣʠʣʠè, ʘ ʧʨʦʩʪʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ, ʘʚʪʦʤʘʪʠʟʠʨʫʷ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʦʥʠ 

ʧʦʜʩʪʘʚʣʷʣʠ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫʣʳ ʠ ʧʦʣʫʯʘʣʠ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦʷʚʠʚʰʠʡʩʷ ʧʦʟʞʝ ʪʝʨʤʠʥ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʩʣʫʞʠʣ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ  ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʂʘʢ ʣʶʙʦʡ ʠʥʦʩʪʨʘʥʥʳʡ ʪʝʨʤʠʥ ʦʥ ʠʤʝʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʚ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʆʜʥʠ ʣʶʜʠ ʪʨʘʢʪʫʶʪ ʝʛʦ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, 

ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʦʜ ʥʠʤ ʬʦʨʤʘʣʠʟʘʮʠʶ ʣʶʙʦʡ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʨʫʛʠʝ ʪʨʘʢʪʫʶʪ ʝʛʦ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʘʢʪʠʚʥʫʶ 

ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʝʜʘʨʦʤ, ɺ.ʀ. ʃʝʥʠʥ ʚ ʩʧʦʨʝ ʩ ʂʘʫʪʩʢʠʤ ʦ 

ʩʣʦʚʝ çʠʤʧʝʨʠʘʣʠʟʤè ʟʘʤʝʪʠʣ, ʯʪʦ çʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʧʦʥʷʪʠʷʭ, 

ʧʨʝʞʜʝ ʯʝʤ ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʶè. ʕʪʘ ʤʳʩʣʴ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʨʤʠʥʫ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʥʦ ʠ ʧʦʣʫʯʠʚʰʝʤʫ 

ʭʦʞʜʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʤʠʥʫ çʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪè. 

ʇʦʥʠʤʘʝʤʳʝ ʧʦʜ ʥʠʤ ʤʝʪʦʜʳ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠʚʝʨʞʝʥʮʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʘʪʝʤʘʪʠʢʠ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʵʪʠʭ ʧʦʥʷʪʠʡ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

1. ɺʳʚʦʜ ʟʥʘʥʠʷ ʢʘʢ ʧʨʠʟʥʘʢ ʠʥʪʝʣʣʝʢʪʘ 

ɺ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʢʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ 

ʩʣʦʚʦ çʠʥʪʝʣʣʝʢʪè. ʃʘʪʠʥʩʢʦʝ ʩʣʦʚʦ çintellectusè ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ 

ʦʟʥʘʯʘʝʪ çʧʦʥʠʤʘʥʠʝè. ɸ ʯʪʦ ʦʟʥʘʯʘʝʪ ʩʣʦʚʦ çʧʦʥʷʪʴè? ʇʦʥʷʪʴ ʯʪʦ-ʪʦ 

ʥʦʚʦʝ ʤʦʞʥʦ, ʣʠʰʴ, ʚʳʨʘʟʠʚ ʝʛʦ ʯʝʨʝʟ ʟʥʘʥʠʝ, ʫʞʝ ʠʟʚʝʩʪʥʦʝ ʯʝʣʦʚʝʢʫ. 

ʀʥʘʯʝ, ʥʦʚʦʝ ʪʦʣʴʢʦ ʟʘʧʦʤʠʥʘʝʪʩʷ, ʥʦ ʥʝ ʧʦʥʠʤʘʝʪʩʷ, ʥʝ ʚʢʣʶʯʘʷʩʴ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʟʥʘʥʠʝ. ɸ ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʢʣʶʯʠʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʟʥʘʥʠʝ? ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ 

ʠʟʚʝʩʪʥʳʤ ʠ ʥʝʠʟʚʝʩʪʥʳʤ ʟʥʘʥʠʝʤ. 
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ʉ ʧʦʟʠʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʬʦʨʤʫʣʘʤʠ ʥʘʟʳʚʘʝʪʩʷ ʚʳʚʦʜʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʥʷʪʠʝ çʚʳʚʦʜè 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʦʤ ʠʥʪʝʣʣʝʢʪʘ. ʀʤʝʥʥʦ ʚʳʚʦʜ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʣʠʯʠʪʴ ʟʥʘʥʠʝ ʠ ʜʘʥʥʳʝ. ʅʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʬʘʢʪʳ, ʩʘʤʠ ʧʦ 

ʩʝʙʝ, ʝʱʸ ʥʝ ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʝʤ, ʣʠʙʦ ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʥʘʥʠʝʤ ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʥʫʣʴ-ʛʨʘʬʦʤ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʷʟʴ 

ʤʝʞʜʫ ʬʘʢʪʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʫʣʴ-ʛʨʘʬʘ ʩʚʷʟʘʥʥʳʡ ʛʨʘʬ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʦʜʝʣʴ ʟʥʘʥʠʷ, ʝʩʣʠ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʡ ʝʛʦ 

ʚʝʨʰʠʥʝ ʢ ʜʨʫʛʦʡ, ʦʩʫʱʝʩʪʚʣʷʷ ʚʳʚʦʜ. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ ʟʥʘʥʠʷ ʙʳʣ 

ʠʟʚʝʩʪʝʥ ʤʳʩʣʠʪʝʣʷʤ ʧʨʦʰʣʦʛʦ. ɽʱʸ ɻʝʣʴʚʝʮʠʡ ʩʯʠʪʘʣ, ʯʪʦ çʟʥʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧʦʚ ʟʘʤʝʱʘʝʪ ʟʥʘʥʠʝ ʤʥʦʛʠʭ ʬʘʢʪʦʚè. ʇʦʜ ʧʨʠʥʮʠʧʦʤ 

ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʋʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʚʝʩʪʥʳʤ ʠ ʥʝʠʟʚʝʩʪʥʳʤ ʟʥʘʥʠʝʤ ʠ 

ʝʩʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʤʝʨʫ ʠʥʪʝʣʣʝʢʪʘ ʠʥʜʠʚʠʜʘ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ, ʧʦ ʩʫʱʝʩʪʚʫ, ʠ ʩʚʷʟʳʚʘʝʪ ʧʦʥʠʤʘʥʠʝ ʩ ʦʙʫʯʝʥʠʝʤ ʢʘʢ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʠʤʝʶʱʝʛʦʩʷ ʟʥʘʥʠʷ. ʆʙʫʯʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʘʢʪʠʚʥʦʡ ʩʫʱʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ (ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ) ʢ ʠʟʤʝʥʝʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʠʟ ʦʧʳʪʘ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʆʜʠʥ 

ʩʪʫʜʝʥʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫʣʫ, ʥʦ ʥʝ ʤʦʞʝʪ 

ʦʙʲʷʩʥʠʪʴ, ʟʘʯʝʤ ʦʥ ʵʪʦ ʜʝʣʘʝʪ ʠ ʯʪʦ ʧʦʣʫʯʘʝʪ. ɼʨʫʛʦʡ ʩʪʫʜʝʥʪ ʥʝ ʟʥʘʣ 

ʨʝʰʝʥʠʷ ʪʠʧʦʚʦʡ ʟʘʜʘʯʠ, ʥʦ ʩʤʦʛ ʨʝʰʠʪʴ ʝʸ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩʦʦʙʨʘʟʠʣ, 

ʢʘʢ ʨʝʰʠʪʴ ʟʘʜʘʯʫ). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥ ʥʝ ʧʦʜʩʪʘʚʠʣ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚ ʟʘʧʦʤʥʝʥʥʫʶ ʬʦʨʤʫʣʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʦʙʳʯʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩʘʤ ʚʳʚʝʣ ʵʪʫ ʬʦʨʤʫʣʫ, ʧʨʦʷʚʠʚ ʠʥʪʝʣʣʝʢʪ, ʪ.ʝ. 

ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʟʥʘʢʦʤ ʠʥʪʝʣʣʝʢʪʘ ʣʶʙʦʛʦ 

ʩʫʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʦʙʨʘʞʝʥʠʝ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʭʦʞʜʝʥʠʶ (ʚʳʚʦʜʫ) 

ʥʫʞʥʦʛʦ ʦʙʨʘʟʘ (ʬʦʨʤʫʣʳ) ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ. 

2. ʈʘʩʩʫʞʜʝʥʠʝ ʢʘʢ  ʧʨʠʟʥʘʢ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʘ 

ɺ [2] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʀʉ): 

çʀʀʉ = ʈʝʰʘʪʝʣʴ ʟʘʜʘʯ + ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ + 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʈʝʰʘʪʝʣʴ ʟʘʜʘʯ = ʈʘʩʩʫʞʜʘʪʝʣʴ + ɺʳʯʠʩʣʠʪʝʣʴ + ʉʠʥʪʝʟʘʪʦʨ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ = ɹʘʟʘ ʬʘʢʪʦʚ (ɹʌ) + ɹʘʟʘ ʟʥʘʥʠʡ (ɹɿ). 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʦʩʪʦʠʪ ʠʟ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʘʬʠʯʝʩʢʦʛʦ), ʜʠʘʣʦʛʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ 

ʠ ʥʘʫʯʝʥʠʷ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡè. 

ʈʘʩʩʫʞʜʘʪʝʣʴ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʀʀʉ ʧʨʠʥʷʪ ʟʘ ʦʩʥʦʚʥʦʡ ʧʨʠʟʥʘʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʂʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʙʝʟ ʈʘʩʩʫʞʜʘʪʝʣʷ 

ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʳʚʘʪʴ ʧʨʦʩʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʥʘʯʝ ʛʦʚʦʨʷ, 
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ʉʆʀ. ʇʨʠ ʵʪʦʤ ʠʛʥʦʨʠʨʫʝʪʩʷ ʙʘʟʘ ʟʥʘʥʠʡ, ʚʭʦʜʷʱʘʷ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʚ 

ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ʄʝʞʜʫ ʪʝʤ, ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʙʘʟʳ ʟʥʘʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʘʛʝʥʪʘ ʚ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʝ, 

ʦʪʣʠʯʘʷ ʢʦʛʥʠʪʠʚʥʳʡ ʘʛʝʥʪ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ [3]. ɹʘʟʘ ʟʥʘʥʠʡ ʩʦʜʝʨʞʠʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʠʩʫʱʠʭ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʜʝʜʫʢʪʠʚʥʳʡ  ʚʳʚʦʜ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʙʘʟʘʭ ʟʥʘʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʨʘʩʩʫʞʜʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʈʘʩʩʫʞʜʘʪʝʣʴ ʚʭʦʜʠʪ ʠ ʚ 

ʩʦʩʪʘʚ ʙʘʟʳ ʟʥʘʥʠʡ. 

ɺʳʜʝʣʝʥʠʝ ʈʘʩʩʫʞʜʘʪʝʣʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʚ ʨʘʙʦʪʝ [2] 

ʦʙ̡ʷʩʥʷʝʪʩʷ ʘʢʮʝʥʪʠʨʦʚʘʥʠʶ ʚʥʠʤʘʥʠʷ ʚ ʥʝʡ ʥʝ ʥʘ ʚʳʚʦʜʝ ʟʥʘʥʠʷ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʘ ʥʘ ʧʦʠʩʢʝ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʯʪʦ ʠ 

ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʇʦ ʩʫʪʠ, ʟʜʝʩʴ ʠ 

ʧʨʦʣʝʛʘʝʪ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʤ 

(ʦʙʥʦʚʣʷʝʤʳʤ) ʟʥʘʥʠʝʤ. ʇʝʨʚʦʝ ʧʨʠʩʫʱʝ ʟʘʤʢʥʫʪʳʤ ʤʠʨʘʤ (ʩʠʩʪʝʤʘʤ), 

ʘ ʚʪʦʨʦʝ ï ʦʪʢʨʳʪʳʤ ʤʠʨʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠ ʪʦ ʠ ʜʨʫʛʦʝ ʷʚʣʷʝʪʩʷ 

ʟʥʘʥʠʝʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʠʩʢ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭʩʷ ʜʝʜʫʢʪʠʚʥʳʤ  ʚʳʚʦʜʦʤ. 

ʅʘʨʷʜʫ ʩ ʥʠʤ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ  ʠʥʜʫʢʮʠʶ, ʘʥʘʣʦʛʠʶ ʠ ʘʙʜʫʢʮʠʶ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʦʪʚʦʜʠʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʦʨʦʞʜʝʥʠ ʁʛʠʧʦʪʝʟ. ɻʠʧʦʪʝʟʘ ʩʚʷʟʳʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ ʩʦ ʩʚʦʡʩʪʚʦʤ, ʢʦʪʦʨʳʤ ʦʥʠ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʛʠʧʦʪʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʚʢʣʶʯʸʥʥʦʝ ʚ ʝʸ 

ʩʦʩʪʘʚ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʢʦʪʦʨʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʝʛʦ 

ʟʘ ʜʦʩʪʦʚʝʨʥʦʝ ʠʣʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦʥʦ ʚʢʣʶʯʘʝʪʩʷ ʚ ʙʘʟʫ 

ʟʥʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʷʪʠʝ ʚʳʚʦʜʘ ʟʘ ʦʩʥʦʚʥʦʡ ʧʨʠʟʥʘʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʢʦʥʮʝʧʮʠʠ ʈʘʩʩʫʞʜʘʪʝʣʷ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [2]. ʂʦʥʝʯʥʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʝ ʦʙʣʘʜʘʶʱʘʷ ʩʨʝʜʩʪʚʘʤʠ ʦʙʥʦʚʣʝʥʠʷ ʩʚʦʝʡ 

ʙʘʟʳ ʟʥʘʥʠʡ, ʥʝ ʩʧʦʩʦʙʥʘ ʢ ʨʘʟʚʠʪʠʶ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

3. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʘ 

ʅʘ ʵʪʘʧʝ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʟʚʘʥʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ  

ʣʦʛʠʯʝʩʢʦʤʫ ʚʳʚʦʜʫ ʟʥʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʭʦʜʠʣ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤ ʠ ʩʦʟʜʘʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ ʥʘʭʦʞʜʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʄʝʥʝʝ ʠʟʫʯʝʥ ʠʥʪʫʠʪʠʚʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʥʝ ʚʳʨʘʞʘʶʱʠʡʩʷ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʟʥʘʥʠ.̫ ʅʦʚʦʝ 

ʟʥʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʟʘʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʟʥʘʥʠʷ. ɿʜʝʩʴ ʪʨʫʜʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʮʝʧʦʯʢʫ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʕʪʦ, ʩʢʦʨʝʝ, ʩʨʦʜʥʠ ʙʠʬʫʨʢʘʮʠʠ, ʢʦʛʜʘ ʯʪʦ-
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ʪʦ ʥʦʚʦʝ ʧʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʪʦʯʢʫ ʧʨʠʪʷʞʝʥʠʷ (ʘʪʪʨʘʢʪʦʨ) ʚ ʭʘʦʩʝ. ʅʦ 

ʟʜʝʩʴ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʨʫʛʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʟʣʠʯʥʳʝ ʵʚʨʠʩʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʤʷʛʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡ). ɺ ʥʝʛʦ ʚʦʰʣʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʵʚʦʣʶʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʤʥʦʛʦʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ.  

ʎʝʣʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʩʧʦʩʦʙʦʚ 

ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ 

ʠʟʫʯʘʝʤʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ-ʦʨʠʛʠʥʘʣʘ, ʤʝʪʦʜʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʙʠʦʥʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ, ʢʦʧʠʨʫʶʱʝʡ ʠʜʝʠ 

ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʆʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ-

ʦʨʠʛʠʥʘʣʘ, ʘ ʥʘ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʂ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʥʝʯʸʪʢʠʝ 

ʚʳʯʠʩʣʝʥʠʷ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʥʠ ʙʦʣʝʝ ʦʪʥʦʩʷʪʩʷ ʢ ʣʦʛʠʯʝʩʢʦʤʫ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʩʪʠʥʥʦʩʪʠ ʠʣʠ ʩʪʝʧʝʥʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʠʩʯʠʩʣʝʥʠʝ ʧʨʝʜʠʢʘʪʦʚ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ï ʥʝʯʸʪʢʠʡ 

ʚʳʚʦʜ. ʀʤʝʥʥʦ ʠʟ-ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʥʝʯʸʪʢʠʡ ʚʳʚʦʜ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʢ ʤʷʛʢʠʤ ʚʳʯʠʩʣʝʥʠʷʤ, 

ʭʦʪʷ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʯʠʩʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ 

ʟʘʢʣʶʯʝʥʠʷ. 

ʇʦʤʠʤʦ ʟʥʘʥʠʷ ʢ ʠʥʪʝʣʣʝʢʪʫ ʦʪʥʦʩʷʪ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʯʝʨʝʟ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʳʜʘʚʘʝʤʦʡ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ. ɽʩʣʠ ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʧʦʥʷʪʠʝ ʚʳʚʦʜʘ, 

ʪʦ ʠʭ ʣʦʛʠʯʥʦ ʥʘʟʚʘʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

4. ʄʝʪʦʜʳ ʚr ʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [2] ʤʦʜʝʣʠ ʀʀʉ ʚ ʦʪʩʫʪʩʪʚʠʝ 

ʣʦʛʠʯʝʩʢʦʛʦ ʈʘʩʩʫʞʜʘʪʝʣʷ ʤʝʪʦʜʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʨʘʟʣʠʯʘʶʪʩʷ ʪʠʧʘʤʠ ɺʳʯʠʩʣʠʪʝʣʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʫʣ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʵʚʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʚʳʚʦʜʘ 

ʟʥʘʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ 

ʈʦʟʝʥʙʣʘʪ ʧʨʝʜʣʦʞʠʣ ʧʝʨʩʝʧʪʨʦʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʡʨʦʧʦʜʦʙʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʦʙʱʝʥʦ ʥʘ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʜ ʨʝʰʘʝʤʫʶ ʟʘʜʘʯʫ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʙʦʨʝ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʠ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʝʸ ʥʝʡʨʦʥʦʚ 
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ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʫʯʝʥʠʝʤ ʥʘ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʠʤʝʶʱʠʝʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ 

ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʌʘʢʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ çʩ ʫʯʠʪʝʣʝʤè ʨʝʘʣʠʟʫʝʪ ʦʙʱʝʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ 

çʧʦʜʛʦʥʢʠ ʧʦʜ ʦʪʚʝʪè. ʃʶʙʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ ʧʫʪʸʤ ʥʘʭʦʞʜʝʥʠʷ ʜʣʷ ʚʳʭʦʜʘ ʢʘʞʜʦʛʦ ʝʸ ʥʝʡʨʦʥʘ 

ʛʠʧʝʨʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʟʜʝʣʷʶʱʝʡ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʦʪ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʦʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʥʮʠʧʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʬʦʨʤʘʣʠʟʫʝʤʳʭ 

ʠʟʚʝʩʪʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɼʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʤʥʦʞʝʩʪʚʝ 

ʦʙʲʝʢʪʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʠʣʠ 

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʩʣʫʯʘʡʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʇʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʪʨʝʙʫʝʪ ʥʘʭʦʞʜʝʥʠʷ ʠʩʯʝʨʧʳʚʘʶʱʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʦ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʩʣʫʯʘʡʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ 

ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʨʥʦʩʪʴ ʚʳʙʦʨʢʠ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʫʯʘʡʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʟʘʢʦʥʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʕʪʠ 

ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʦʜʦʣʝʥʳ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʟʘʢʦʥʘʭ ʛʝʥʝʪʠʢʠ. 

ɼʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ) ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʪʴ ʮʝʣʝʚʫʶ (ʬʠʪʥʝʩ) ʬʫʥʢʮʠʶ ʠ ʟʘʜʘʪʴ ʩʧʦʩʦʙ ʛʝʥʝʨʘʮʠʠ ʧʦʧʫʣʷʮʠʡ 

ʚʘʨʠʘʥʪʦʚ. ʇʨʠ ʧʦʨʦʞʜʝʥʠʠ ʦʯʝʨʝʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠʥʮʠʧ ʩʢʨʝʱʠʚʘʥʠʷ ʭʨʦʤʦʩʦʤ. ʍʨʦʤʦʩʦʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ 

ʚʘʨʠʘʥʪʘ ʚ ʠʭ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʣʠʷʶʪ ʚʳʙʨʘʥʥʳʡ ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ ʠ 

ʩʧʦʩʦʙ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʫʪʘʮʠʷ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʭʨʦʤʦʩʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʵʚʦʣʶʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ 

ʚʘʨʠʘʥʪʘ (ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʘ), ʦʥʦ ʧʦʣʫʯʠʣʦ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʩʠʣʫ ʩʚʦʝʡ 

ʧʨʦʩʪʦʪʳ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ. ʇʦ ʩʧʦʩʦʙʫ ʛʝʥʝʨʘʮʠʠ ʚʘʨʠʘʥʪʦʚ 

ʵʚʦʣʶʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʫʧʨʘʚʣʷʝʤʦʤʫ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ.  

ʉʦʟʜʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʸ ʩʚʦʡʩʪʚ. ʕʪʘ ʪʨʫʜʥʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ 

ʢʦʣʣʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ, ʥʘʟʳʚʘʝʤʳʭ ʘʛʝʥʪʘʤʠ, ʘ ʩʘʤʘ ʤʦʜʝʣʴ 
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ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʙʣʝʤʘ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʚʦʡʩʪʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʟʜʝʩʴ ʨʝʰʘʝʪʩʷ ʧʫʪʸʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʝʞʜʫ 

ʘʛʝʥʪʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʩʠʩʪʝʤʫ. 

ʀʜʝʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʨʦʷ (ʧʯʸʣ, ʤʫʨʘʚʴʸʚ ʠ ʜʨ.). ɺʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ 

ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨ ʪʠʧʦʚ ʘʛʝʥʪʦʚ, 

ʧʨʠʜʘʥʠʷ ʠʤ ʥʫʞʥʳʭ ʩʚʦʡʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʢʦʦʨʜʠʥʘʮʠʠ), ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʦʙʱʝʡ ʮʝʣʠ. ʄʦʜʝʣʴ 

ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʦʝʢʪ ʤʥʦʛʦʤʝʨʥʦʛʦ ʨʫʙʨʠʢʘʪʦʨʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ çʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠè 

ʧʨʠʤʝʥʠʤʳ ʢ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʨʘʙʦʪʝ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʥʷʪʴ ʚʳʚʦʜ ʟʥʘʥʠʷ. ʆʥ 

ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʠʤʝʥʥʦ, 

ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɸ 

ʵʪʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ  ʠʥʪʝʣʣʝʢʪʘ ʨʝʟʦʥʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʨʝʜʩʪʚʘʤ 

ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʠʥʮʠʧ ʚʳʷʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠ ʧʦʧʦʣʥʝʥʠʶ 

ʟʥʘʥʠʷ. ʈʘʟʨʦʟʥʝʥʥʳʝ ʬʘʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʥʠʝʤ, ʝʩʣʠ ʦʥʠ ʩʚʷʟʳʚʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʠ ʙʘʟʫ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʟʥʘʥʠʝ. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ER-ʜʠʘʛʨʘʤʤʘ ʩʪʨʫʢʪʫʨʠʨʫʝʪ (ʩʚʷʟʳʚʘʝʪ) 

ʩʫʱʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʦʧʨʝʜʝʣʸʥʥʫʶ ʟʘʜʘʯʫ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʘʟʳ ʜʘʥʥʳʭ ʙʘʟʘ ʟʥʘʥʠʡ ʦʪʨʘʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʪʝʭ ʞʝ ʩʫʱʥʦʩʪʷʭ.  

ɺʢʣʶʯʝʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʜʘʸʪ 

ʝʡ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʝʥʷʪʴ 

ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩ ʨʝʰʘʪʝʣʝʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʤʝʪʦʜʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚʝʥʥʳʭ 

ʯʝʣʦʚʝʢʫ ʧʨʠʸʤʦʚ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ. 
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ʉʇʙ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 

ʊʦʣʴʷʪʪʠ, ʆɸʆ çɸɺʊʆɺɸɿè 

ʊʦʣʴʷʪʪʠ, ʆɸʅʆ ɺʇʆ çɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ɺ.ʅ.ʊʘʪʠʱʝʚʘè 
 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʛʨʘʶʪ  ʢʨʫʧʥʳʝ 

ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ 

ʩʠʩʪʝʤʳ. ɸʥʘʣʠʟ ʨʦʣʠ ʢʨʫʧʥʳʭ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʘʤʧʘʥʠʡ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ,  ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʤʠʨʦʚʳʭ 

ʨʳʥʢʘʭ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠʭ ʦʙʲʝʤʦʚ ʠ ʨʳʥʦʯʥʦʡ 

ʜʦʣʠ. ʊʘʢʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥ 

ʦʧʝʨʠʨʦʚʘʥʠʷ, ʨʘʟʤʝʱʘʷ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʫʩʣʫʛʠ ʠ ʪʦʚʘʨʳ, ʦʪ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʡ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʪʦʚʘʨʦʚ ʤʘʩʩʦʚʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʤʠʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʨʫʧʥʝʡʰʠʭ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʩʦʟʜʘʚʘʷ ʛʣʦʙʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʪʘʚʦʢ, ʩʙʳʪʘ, ʬʦʨʤʠʨʫʷ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʨʘʟʚʠʪʠʷ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʇʦ ʜʘʥʥʳʤ ʂʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʪʦʨʛʦʚʣʝ ʠ ʨʘʟʚʠʪʠʶ (ʖʅʂʊɸɼ) 

ʚʠʜʥʦ, ʯʪʦ ʦʢʦʣʦ 80% ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʤʠʨʝ ʩʦʟʜʘʶʪʩʷ ʚʥʫʪʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʮʝʧʦʯʝʢ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʪʘʢʠʤʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ, ʦʙʲʝʤʳ ʠʭ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʠ ʤʝʩʪʦ ʚ 

ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ [4]. 

ɸʥʘʣʠʟ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ [1,2], ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʳʡ ʫʢʣʘʜ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʤʝʭʘʥʠʟʤʳ 

ʠʥʪʝʛʨʘʮʠʠ ʠ ʢʦʥʩʦʣʠʜʘʮʠʷ ʨʝʩʫʨʩʦʚ ʨʘʟʚʠʪʠʷ ʚ ʚʠʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʛʠʙʢʠʭ ʙʠʟʥʝʩ-ʮʝʧʦʯʝʢ  ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʟʘ ʩʯʝʪ: - 
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ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʜʦʣʠ ʨʳʥʢʘ, - ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ 

ʠʣʠ ʫʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, - ʫʚʝʣʠʯʝʥʠʷ ʙʨʝʥʜʘ, - 

ʥʘʣʘʞʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ,  - 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨ.  

ʆʜʥʘʢʦ, ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ,  

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʨʘʟʥʳʤ ʨʝʛʠʦʥʘʤ ʠ ʦʪʨʘʩʣʷʤ ʥʝʚʦʟʤʦʞʥʦ, ʙʝʟ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʙʠʟʥʝʩʘ, ʤʝʞʩʪʨʘʥʦʚʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʚʟʘʠʤʦʩʚʷʟʷʤʠ  

ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʧʨ. ʀʤʝʥʥʦ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ,  

ʦʪʥʦʰʝʥʠʷ ʠ ʩʚʷʟʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʚʳʜʝʣʠʤ ʪʘʢʠʝ ʚʠʜʳ ʙʘʟʦʚʳʭ 

ʮʝʧʦʯʝʢ: -  ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ (ɹʎ), - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ, - ʢʦʨʧʦʨʘʪʠʚʥʦ-ʢʣʘʩʪʝʨʥʳʝ ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ. 

ʀʤʝʥʥʦ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ ʨʘʟʚʠʪʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʦʙʣʘʩʪʠ ʤʠʨʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ [7]. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʆɸʆ çɸɺʊʆɺɸɿè, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ ʢʦʤʧʣʝʢʩ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʠʧʘ, ʪʨʝʙʫʶʱʠʡ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʙʠʟʥʝʩʘ (ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ɹʎ), ʤʥʦʞʝʩʪʚʦʤ ʦʩʥʦʚʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʧʦʩʪʘʚʱʠʢʦʚ 

ʠ ʜʠʣʝʨʦʚ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ɹʎ),  ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʠ ʪʨʝʙʫʶʱʠʭ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʢʦʨʧʦʨʘʮʠʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ (ʢʦʨʧʦʨʘʪʠʚʥʦ-ʢʣʘʩʪʝʨʥʳʝ ɹʎ).  

ɸʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ ʈʦʩʩʠʠ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ 

ʩʪʨʘʥʳ (23% ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʜʫʢʮʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ), ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʥʷʪʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʬʝʨʝ ʫʩʣʫʛ ʙʦʣʝʝ 

7% ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʅʝʜʘʚʥʠʡ ʢʨʠʟʠʩ ʧʦʢʘʟʘʣ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʀʕʉ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʩʣʘʙʫʶ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʧʨʝʜʝʣʷʪʴ ʤʝʪʦʜʳ 

ʠʭ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʭʘʥʠʟʤʳ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʪʨʫʢʪʫʨʳ 

ɹʎ ʥʘ ʙʘʟʝ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʠ- ʠ ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʚʷʟʝʡ, ʬʦʨʤʠʨʦʚʘʪʴ 

ʙʘʣʘʥʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ  ʠʥʪʝʨʝʩʦʚ, ʢʘʢ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʢʦʨʧʦʨʘʮʠʠ ʠ ʠʥʪʝʨʝʩʦʚ 
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ʨʝʛʠʦʥʘ ʙʘʟʠʨʦʚʘʥʠʷ ʠʣʠ ʦʧʝʨʠʨʦʚʘʥʠʷ (ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʦʥʘ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʝʪʦʜʦʣʦʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʨʠʩ.1).  

ɹʘʟʦʚʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ: - ʩʣʠʷʥʠʷ ʢʦʤʧʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, - ʧʦʛʣʦʱʝʥʠʝ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʜʥʦʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʠʥʪʝʛʨʘʮʠʠ, - ʥʝʧʦʣʥʦʝ ʩʣʠʷʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ ʩʦʭʨʘʥʠʪʴ ʩʪʘʪʫʩ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ ʠ ʧʨʠ ʵʪʦʤ ʩʦʪʨʫʜʥʠʯʘʪʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʙʱʝʢʦʨʧʦʨʘʪʠʚʥʳʭ ʮʝʣʝʡ ʩ 

ʦʜʥʠʤʠ, ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ - ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ [1].  
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ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

 

ɸʥʘʣʠʟ ʪʝʥʜʝʥʮʠʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʈʦʩʩʠʠ ʧʦʟʚʦʣʷʝʪ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʢʨʫʧʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ 

ʧʨʦʜʦʣʞʘʶʪ ʚʳʭʦʜ ʚ ʨʝʛʠʦʥʳ ʈʌ ʯʝʨʝʟ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʣʠʷʥʠʷ, 

ʧʦʛʣʦʱʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʘʣʴʷʥʩʦʚ ʠ ʨʘʟʚʠʪʠʷ 

ʬʠʣʠʘʣʴʥʦʡ ʩʝʪʠ; 

- ʫʩʠʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʪʠʤʫʣʠʨʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʢʘʧʠʪʘʣʦʚ ʠ ʨʘʟʚʠʪʠʶ ʢʦʥʩʦʣʠʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʘʭ ʚ ʚʠʜʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ; 
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- ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʭʚʘʪʳʚʘʝʪ ʩʨʝʜʥʠʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʟʥʝʩ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʨʝʜʥʠʭ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʩ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʘ ʨʳʥʢʝ; 

- ʘʢʪʠʚʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʭʦʜʠʪ ʦʪ ʜʦʙʳʚʘʶʱʝʡ 

ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʩʬʝʨʫ ʬʠʥʘʥʩʦʚʳʭ, 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ ʠ ʀʂʊ-ʩʬʝʨʳ; 

- ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʚʪʦʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʳʥʦʯʥʳʭ ʟʦʥʘʭ. 

ʇʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ɺɺʇ 

ʈʦʩʩʠʠ ʠ ʩʪʦʠʤʦʩʪʥʦʛʦ ʦʙʲʝʤʘ ʨʳʥʢʘ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʨʝʥʜʳ ʠʥʪʝʛʨʘʮʠʠ ʧʦʩʣʫʞʠʣʠ ʪʦʣʯʢʦʤ ʜʣʷ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʤʥʦʛʦʤ ʢʦʨʧʦʨʘʮʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ.   

ɹʘʟʦʚʦʡ ʧʨʠʯʠʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ ʠ ʠʤʝʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

(ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ) ʵʬʬʝʢʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʠʟ-ʟʘ: - 

ʵʢʦʥʦʤʠʠ ʥʘ  ʤʘʩʰʪʘʙʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, - ʢʦʤʙʠʥʘʮʠʠ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʨʝʩʫʨʩʦʚ, -  ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ, - ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, - ʜʦʩʪʫʧʘ ʢ ʜʝʰʝʚʳʤ 

ʠʥʚʝʩʪʠʮʠʷʤ,  - ʥʘʣʦʛʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, - ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʠ ʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʦʥʘʭ (ʩʝʛʤʝʥʪ ʨʳʥʢʘ, ʩʬʝʨʘ   ʅʀʆʂʈ, ʩʙʳʪʦʚʘʷ ʩʝʪʴ), - 

ʫʚʝʣʠʯʝʥʠʷ ʢʘʧʠʪʘʣʠʟʘʮʠʠ,  - ʧʦʚʳʰʝʥʠʷ ʠʤʠʜʞʘ, - ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʨʘʟʚʠʪʠʷ, - ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʚʠʪʠʷ, ʠ 

ʧʨ.  

ʇʦʜ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ (ʀʕʉ) (integrated 

economic systems (IES)) ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʪʠʧʘ, ʦʙʣʘʜʘʶʱʘʷ ʦʙʱʠʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʮʝʣʝʚʳʤʠ 

ʬʫʥʢʮʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʦʟʜʘʶʱʘʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʀʕʉ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʊʅʂ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʪʠʧʠʟʘʮʠʠ ʀʕʉ. ʇʝʨʚʳʡ 

ʫʯʠʪʳʚʘʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʪʦʨʦʡ  - 

ʢʦʤʧʣʝʢʩʥʳʝ ʬʦʨʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɹʘʟʠʨʫʷʩʴ ʥʘ ʵʪʠʭ 

ʧʦʜʭʦʜʘʭ, ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ, ʠʩʧʦʣʴʟʫʷ ʥʝʢʦʪʦʨʳʝ ʪʠʧʦʚʳʝ  ʧʨʠʟʥʘʢʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ [1,2,5,6]. 

 ɽʩʪʴ ʧʦʜʭʦʜ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʝ ʀʕʉ ʧʦ ʦʙʱʠʤ (çʌʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘè) ʠʣʠ ʯʘʩʪʥʳʤ 
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ʧʨʠʟʥʘʢʘʤ (çʉʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʝè) ʠ ʧʨ. ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʦ  ʧʨʠʟʥʘʢʫ çʉʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠéè 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʀʕʉ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʘ 1.   ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʀʕʉ ʧʦ ʧʨʠʟʥʘʢʫ ʩʪʝʧʝʥʠ  ʟʘʚʠʩʠʤʦʩʪʠ 

ʫʯʘʩʪʥʠʢʦʚ 
ɻʨʫʧʧʳ ʦʙʲʝʜʠʥʝʥʠʡ 

ʧʨʝʜʧʨʠʷʪʠʡ 

ɺʠʜʳ ʧʨʘʚʦʚʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ 

ʆʙʲʝʜʠʥʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ 

ɸʩʩʦʮʠʘʮʠʷ (ʉʦʶʟ) 

ʂʘʨʪʝʣʴ 

ʂʦʥʩʦʨʮʠʫʤ 

ʉʝʪʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʆʙʲʝʜʠʥʝʥʠʝ ʯʘʩʪʠʯʥʦ 

ʟʘʚʠʩʠʤʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʉʠʥʜʠʢʘʪ 

ɸʣʴʷʥʩ 

ʇʨʦʤʳʰʣʝʥʥʘʷ (ʢʦʤʤʝʨʯʝʩʢʘʷ, ʬʠʥʘʥʩʦʚʘʷ, ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ) ʛʨʫʧʧʘ 

ʆʙʲʝʜʠʥʝʥʠʝ ʟʘʚʠʩʠʤʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ 

ʂʦʥʮʝʨʥ 

ʌʠʥʘʥʩʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʛʨʫʧʧʘ 

ʇʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʆʙʲʝʜʠʥʝʥʠʝ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

 

ʆʜʥʘʢʦ, ʤʥʦʛʦʦʪʨʘʩʣʝʚʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʬʦʨʤʝ 

ʢʦʥʩʦʨʮʠʫʤʘ, ʠʤʝʶʱʠʝ ʚʨʝʤʝʥʥʦʡ ʭʘʨʘʢʪʝʨ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ. ʇʨʠ ʵʪʦʤ, ʦʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʩʫʱʘʷ ʙʦʣʴʰʠʥʩʪʚʫ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʀʕʉ ʚ ʈʦʩʩʠʠ, ʵʪʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ  

ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ çʤʷʛʢʫʶè ʬʦʨʤʫ ʠʥʪʝʛʨʘʮʠʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʦʨʤʳ ʤʠʨʦʚʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ  ʠʤʝʶʪ 

ʭʦʣʜʠʥʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ. ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʭʦʣʜʠʥʛʦʚʳʭ 

ʩʪʨʫʢʪʫʨ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ 

çʉʝʚʝʨʩʪʘʣʴ-ʛʨʫʧʧè ʠ çɸʣʴʬʘ-ʛʨʫʧʧè.  

ɹʦʣʝʝ ʧʦʣʥʳʡ ʥʘʙʦʨ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʚʝʜʝʥ ʚ 

ʨʘʙʦʪʝ
2
, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 34 ʧʨʠʟʥʘʢʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʩʦʩʪʘʚʣʷʝʪ 

141 ʨʘʟʥʦʚʠʜʥʦʩʪʴ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʦʙʱʠʤ ʚ ʪʘʙʣ.2. 

ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʦ ʬʦʨʤʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚʳʜʝʣʷʶʪ  

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʚʝʨʪʠʢʘʣʴʥʫʶ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʳʧʫʩʢʘʶʱʠʭ ʦʜʥʦʨʦʜʥʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʦʢʘʟʳʚʘʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ ʫʩʣʫʛʠ ʠʣʠ ʚʳʧʦʣʥʷʶʱʠʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ.  

                                                 
2
 ɹʘʥʜʫʨʠʥ ɸ.ɺ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʢʦʨʧʦʨʘʮʠʡ. ð ʄ.: ɹʫʢʚʠʮʘ, 1999. ð ʉ. 72. 
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ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʣʠʷʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʦ ʧʨʠʥʮʠʧʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʊʘʙʣʠʮʘ 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ  ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ 
 ʇʨʠʟʥʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊʠʧʳ ʠʥʪʝʛʨʘʮʠʠ 

1 ʇʦ ʬʦʨʤʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ɺʝʨʪʠʢʘʣʴʥʘʷ  

2 ʀʥʪʝʛʨʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʢʘʧʠʪʘʣʘ ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʧʠʪʘʣʘ 

ʎʝʥʪʨʘʣʠʟʘʮʠʷ ʢʘʧʠʪʘʣʘ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

3 ʇʦ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʆʪʨʘʩʣʝʚʘʷ  

ʄʝʞʦʪʨʘʩʣʝʚʘʷ  

4 ʇʦ ʩʪʝʧʝʥʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʂʦʥʮʝʥʪʨʠʯʝʩʢʘʷ (ʄʦʥʦʧʨʦʬʠʣʴʥʘʷ) 

ʂʦʥʛʣʦʤʝʨʘʪʥʘʷ   (ʄʥʦʛʦʧʨʦʬʠʣʴʥʘʷ)  

5 ʇʦ ʤʘʩʰʪʘʙʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʝʛʠʦʥʘʣʴʥʘʷ  

ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ 

ʊʨʘʥʩʥʘʮʠʦʥʘʣʴʥʘʷ 

6 ʇʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ  ʩʠʩʪʝʤʘʤʠ 

ʂʦʨʧʦʨʘʮʠʠ 

ɸʣʴʷʥʩʳ 

7 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʙʲʝʜʠʥʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʌʠʥʘʥʩʦʚʘʷ 

8 ɺ ʨʘʤʢʘʭ  ʢʦʨʧʦʨʘʮʠʠ  ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ 

ʇʦ ʬʠʥʘʥʩʦʚʦʤʫ ʧʨʠʥʮʠʧʫ 

9 ʇʦ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ 

ʂʦʩʚʝʥʥʦʝ ʫʯʘʩʪʠʝ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ [1] ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʠ ʤʥʦʛʠʭ ʧʨʠʟʥʘʢʘʭ ʥʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʫ 

ʠʣʠ ʠʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʝʱʝ ʠ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʚʠʯʥʳʡ ʥʘʙʦʨ 

ʧʨʠʟʥʘʢʦʚ ʩʣʦʞʝʥ, ʤʥʦʛʦʯʠʩʣʝʥ (ʙʦʣʝʝ 30 ʧʨʠʟʥʘʢʦʚ) ʠ 

ʥʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʧʨʦʙʫʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʦʜʦïʚʠʜʦʚʦʝ 

ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ʇʦʜʨʦʙʥʝʝ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʘʭ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʪʨʝʙʫʶʪ 

ʧʦʷʩʥʝʥʠʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʵʣʝʤʝʥʪʦʚ ʨʘʟʙʠʝʥʠʷ ʚ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʠʩʭʦʜʷ ʠʟ ʩʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩ-ʮʝʧʦʯʝʢ ʀʕʉ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʙʠʟʥʝʩ-ʮʝʧʦʯʝʢ 

ʦʧʨʝʜʝʣʷʝʪ ʪʠʧʦʚʦʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠ ʜʦʧʦʣʥʷʝʪ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʤʠ, 

ʚʨʝʤʝʥʥʳʤʠ, ʨʝʩʫʨʩʥʳʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʙʶʜʞʝʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʠ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪ ʨʝʘʣʠʟʘʮʠʶ ʦʧʝʨʘʮʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. ʊʦʛʜʘ, 

ʤʦʜʝʣʴ ʀʕʉ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʳ 

ʵʣʝʤʝʥʪʦʚ: - ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʀʕʉ;  - ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ɹʎ, ʦʪʨʘʞʘʶʱʠʝ 

ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʫʯʘʩʪʥʠʢʦʚ ʀʕʉ, ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ, 

ʬʫʥʢʮʠʡ, ʧʦʣʥʦʤʦʯʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ʉʦʩʪʘʚ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʠʩʪʝʤʳ ɹʎ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ, 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ, ʚʨʝʤʝʥʥʫʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠ 

ʧʨʦʮʝʩʩʥʫʶ ʩʪʨʫʢʪʫʨʫ ʀʕʉ [1,5,6]. 

ɺʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʫʢʪʫʨʳ ʀʕʉ 

ʷʚʣʷʶʪʩʷ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ: - ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ (ʦʧʨʝʜʝʣʷʝʪ 

ʤʘʩʰʪʘʙ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʠʥʪʝʛʨʘʮʠʠ), - ʨʝʩʫʨʩʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʧʦʪʝʥʮʠʘʣ 

ʨʘʟʚʠʪʠʷ), - ʠʥʪʝʛʨʘʮʠʦʥʥʘʷ ʩʠʥʝʨʛʠʷ ʠ ʜʨ. 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʯʝʪʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʘʝʤʦʡ ʀʕʉ, ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʠʩʪʝʤʫ ʦʙʦʟʥʘʯʝʥʠʡ 

ʬʘʢʪʦʨʦʚ ʠʥʪʝʛʨʘʮʠʠ ʠ ʚʠʜʘ ʧʦʣʫʯʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʧʨʠʤʝʤ ʯʝʪʚʝʨʢʫ ʧʦʟʠʮʠʡ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʠʜʘ ʧʦʣʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ: - ʪʠʧ 

ʦʙʲʝʜʠʥʷʝʤʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; - ʬʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ; - ʩʪʠʤʫʣʳ ʠʥʪʝʛʨʘʮʠʠ, - 

ʚʠʜ (ʩʪʨʫʢʪʫʨʘ) ʧʦʣʫʯʘʝʤʦʡ ʀʕʉ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʤ ʚ ʪʘʙʣ.3. 

ʊʘʙʣʠʮʘ 3. ʂʣʘʩʩʠʬʠʢʘʪʦʨ ʚʠʜʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ 
 ʅʘʟʚʘʥʠʝ ʠ 

ʟʥʘʯʝʥʠʷ  

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦ

ʛʦ ʧʘʨʘʤʝʪʨʘ 

ʠʥʪʝʛʨʘʮʠʠ 

 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʘ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʩʩʘ 

1 ʧʘʨʘʤʝʪʨ. ʊʠʧ ʦʙʲʝʜʠʥʷʝʤʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (P) 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pp ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʘʥʠʡ 

ʬʠʥʘʥʩʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pf ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ ʜʣʷ ʫʩʠʣʝʥʠʶ ʧʦʟʠʮʠʡ ʥʘ 

ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ, ʩʦʟʜʘʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʕʌʈ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pi ʋʣʫʯʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʠʥʚʝʩʪʠʮʠʷʤ ʠ ʩʥʠʞʝʥʠʷ ʠʭ ʩʪʦʠʤʦʩʪʠ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ 

ʤʘʨʢʝʪʠʥʛʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pm ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʟʘ ʩʯʝʪ ʚʳʭʦʜʘ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʳʥʢʠ, ʩʥʠʞʝʥʠʷ ʩʙʳʪʦʚʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ, ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʙʨʝʥʜʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Po ʋʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʜʨʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pk ʋʣʫʯʰʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʧʝʨʩʦʥʘʣʘ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩ

ʢʠʡ ʧʦʪʝʥʮʠʘʣ 

Pv ʉʥʠʞʝʥʠʝ ʪʨʘʥʩʘʢʮʠʡ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ, 

ʧʦʚʳʰʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

Pj ɼʦʩʪʫʧ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʙʦʨʫʜʦʚʘʥʠʶ, ʨʝʟʫʣʴʪʘʪʘʤ 

ʅʀʆʂʈ 

2 ʧʘʨʘʤʝʪʨ. ʌʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ 

G ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʦʜʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʠʟʜʝʣʠʝ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ 

ʚʝʨʪʠʢʘʣʴʥʘʷ  

ʠʥʪʝʛʨʘʮʠʷ 

W ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʘʜʠʠ, ʠʣʠ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ 

ʢʦʥʛʣʦʤʝʨʘʪʠʚʥʘʷ K ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʙʝʟ ʥʘʣʠʯʠʷ 
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ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʙʱʥʦʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠʣʠ ʩʧʝʢʫʣʷʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ F ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʠʣʠ ʩʚʷʟʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʬʫʥʢʮʠʡ (ʫʯʝʪ ʠ ʘʥʘʣʠʟ, ʩʙʳʪ, ʅʀʆʂʈ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ , ʪʝʭʥʦʣʦʛʠʷ, ʤʘʨʢʝʪʠʥʛ ʠ ʧʨ.) 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ D ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʠʣʠ ʩʚʷʟʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʩ ʮʝʣʴʶ 

ʥʝʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ (ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʪʠʤʫʣʘʤ) 

3 ʧʘʨʘʤʝʪʨ. ʉʪʠʤʫʣʳ ʠʥʪʝʛʨʘʮʠʠ (C) 

ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʩʰʪʘʙʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ,  

- ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʥʦʚʳʭ ʨʳʥʢʦʚ 

ʩʙʳʪʘ,  

- ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ,  

- ʩʦʟʜʘʥʠʝ 

(ʧʨʠʦʙʨʝʪʝʥʠʝ) 

ʩʙʳʪʦʚʳʭ ʩʝʪʝʡ,  

- ʫʚʝʣʠʯʝʥʠʝ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ,    

- ʧʦʣʫʯʝʥʠʝ 

ʥʘʣʦʛʦʚʳʭ  

ʧʨʝʬʝʨʝʥʮʠʡ,  

- ʟʘʤʝʥʘ 

ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨ. 

Cm 

 

Cs 

 

Ct 

Cc 

 

Ck 

 

Cn 

 

Cr 

 

 

 

 

ʇʨʷʤʳʝ ʮʝʣʝʚʳʝ ʩʪʠʤʫʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʬʘʢʪʦʨʦʚ 

ʢʦʥʢʫʨʝʥʮʠʠ (ʧʨʷʤʳʝ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ) 

- ʨʦʩʪʫ ʨʳʥʦʯʥʦʡ 

ʜʦʣʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥ

ʦʩʪʠ;  

- ʢʦʤʙʠʥʘʮʠʠ 

ʚʟʘʠʤʦʜʦʧʦʣ. 

ʨʝʩʫʨʩʦʚ;  

- ʬʠʥʘʥʩʦʚʦʡ 

ʵʢʦʥʦʤʠʠ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ 

Cd 

 

 

Cdr 

 

Ctr 

 

ʎʝʣʝʚʳʝ ʩʪʠʤʫʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ) 

4 ʧʘʨʘʤʝʪʨ. ʉʪʨʫʢʪʫʨʘ (ʚʠʜ) ʬʦʨʤʠʨʫʝʤʦʡ ʀʕʉ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ (S) 

- ʩ ʚʳʜʝʣʝʥʥʳʤ 

ʮʝʥʪʨʦʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ 

Sʦ - ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ, ʥʘ ʢʦʪʦʨʫʶ 

ʚʦʟʣʘʛʘʶʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʦʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʫʯʘʩʪʥʠʢʘʤʠ 

ʢʦʨʧʦʨʘʮʠʠ, ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ  

- ʩ ʥʘʜʝʣʝʥʠʝʤ 

ʫʯʘʩʪʥʠʢʘ 

ʬʫʥʢʮʠʷʤʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚ-ʣʝʥʠʷ 

(ʬʠʥʘʥʩʦʚʳʝ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ, 

ʧʨʦʠʟ-ʚʦʜʩʪʚʝʥʥʳʝ 

ʠ ʧʨ) 

Sf - ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʀʕʉ, ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ, ʥʘ ʢʦʪʦʨʦʛʦ ʚʦʟʣʘʛʘʶʪ 

ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʙʦ ʧʦ ʚʩʝʤ 

ʬʫʥʢʮʠʷʤ  ʫʧʨʘʚʣʝʥʠʷ, ʣʠʙʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʳʜʝʣʝʥʥʳʤ ʬʫʥʢʮʠʷʤ 

(ʬʠʥʘʥʩʳ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨ.), 

 

- ʩ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʤ ʮʝʥʪʨʦʤ 

ʫʧʨʘʚʣʝʥʠʷ 

(ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ 

ʬʫʥʢʮʠʡ ʧʦ 

Sr - ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʚʦʟʣʘʛʘʶʪ ʦʙʱʝʢʦʨʧʦʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʬʫʥʢʮʠʷʤ (ʮʝʥʪʨ ʬʠʥʘʥʩʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʮʝʥʪʨ ʠʥʥʦʚʘʮʠʡ, ʮʝʥʪʨ ʧʨʠʙʳʣʠ, ʮʝʥʪʨ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʮʝʥʪʨ 

ʟʘʢʫʧʦʢ, ʮʝʥʪʨ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨ.) 
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ʫʯʘʩʪʥʠʢʘʤ) 

- ʜʦʛʦʚʦʨʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ 

Sd - ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʦʪʥʦʰʝʥʠʷ ʧʦ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʫʥʢʮʠʷʤ, ʧʨʦʮʝʩʩʘʤ, 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʘʢʪʠʚʦʚ  

ʊʦʛʜʘ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʠʤʚʦʣʴʥʦʡ ʪʨʦʡʢʦʡ, 

ʪʠʧʘ ʍ.ʍ.ʍ.ʍ, ʛʜʝ ʧʝʨʚʳʡ ʧʨʠʟʥʘʢ ʦʪʨʘʞʘʝʪ ʚʠʜ (ʩʪʨʫʢʪʫʨʫ) 

ʬʦʨʤʠʨʫʝʤʦʡ ʀʕʉ, ʚʪʦʨʦʡ -  ʪʠʧ ʦʙʲʝʜʠʥʷʝʤʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (P), ʪʨʝʪʠʡ 

- ʬʦʨʤʫ ʠʥʪʝʛʨʘʮʠʠ, ʯʝʪʚʝʨʪʳʡ  - ʩʪʠʤʫʣʳ ʠʥʪʝʛʨʘʮʠʠ (C).  

ʅʘʧʨʠʤʝʨ, SoPFC ï ʚʠʜ ʀʕʉ ʩ ʚʳʜʝʣʝʥʥʳʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʩʪʠʤʫʣʦʤ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʫʯʘʩʪʥʠʢʦʚ ʧʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʚʠʪʠʷ, 

SfPvD{CsCd} ï ʀʕʉ, ʦʜʥʦʤʫ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʢʦʪʦʨʦʡ ʜʝʣʝʛʠʨʫʶʪʩʷ 

ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʩʪʠʤʫʣʦʤ 

ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ, 

ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʦʙʲʝʜʠʥʷʝʤʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʚʳʭʦʜʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ,  ʠ ʚʝʜʫʱʠʝ ʢ ʧʦʚʳʰʝʥʠʶ ʨʳʥʦʯʥʦʡ ʜʦʣʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʢʘʪʝʛʦʨʠʡ 

ʪʝʦʨʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʦʚʦʜʠʪʩʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʚʠʜʦʚ ʀʕʉ  ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʀʕʉ ʠ  ʩʣʘʙʦʬʦʨʤʘʣʠʟʫʝʤʳʤʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʥʘ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʘʢʪʦʨʦʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʜʠʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʩʝʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʝʛʠʡ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʀʕʉ. ʀʤʝʥʥʦ ʵʪʠ ʘʩʧʝʢʪʳ ʠ ʦʪʨʘʞʘʶʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ. 
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ʃʴʥʦʛʨʘʜʩʢʠʡ  ʃ.ɸ. 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ɺ ʉʀʉʊɽʄɸʍ, 

ʋʇʈɸɺʃʗɽʄʓʍ ʂʆʃʃɽʂʊʀɺʆʄ ʉʋɹʒɽʂʊʆɺ 

 

ʉʘʤʘʨʘ, ʆʆʆ çɺʝʨʩʠʷè 

 

ɺ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʨʦʣʠ ʩʫʙʲʝʢʪʘ ʚʳʩʪʫʧʘʝʪ ʢʦʣʣʝʢʪʠʚ, 

ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪ ʠ ʠʩʩʣʝʜʫʝʪ ʦʙʲʝʢʪ, ʧʨʦʝʢʪʠʨʫʝʪ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʫʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ. ʉʠʩʪʝʤʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʢʘʢ ʥʝʢʦʪʦʨʘʷ ʦʙʱʘʷ ʧʦʥʷʪʠʡʥʘʷ ʙʘʟʘ 

ʢʦʣʣʝʢʪʠʚʘ, ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʂʦʣʣʝʢʪʠʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʠʣʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʦʟʥʘʯʘʝʪ ʣʠʮ (ʃʇʈ), ʢʦʪʦʨʳʝ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʘʟʥʦʛʣʘʩʠʡ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʧʨʠʥʠʤʘʶʪ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʇʦʩʢʦʣʴʢʫ ʃʇʈ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʘʥʘʣʠʪʠʢʘʤʠ, ʚ 

ʢʘʞʜʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩʚʦʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʩʠʩʪʝʤʥʳʤ ʟʘʜʘʯʘʤ, ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙʤʝʥ ʦʧʳʪʦʤ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʞʝʩʪʚʦ 

ʩʠʩʪʝʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʘʨʠʘʥʪʦʚ, 

ʥʝ ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʝʜʠʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʩ ʦʙʱʠʤ ʙʘʟʠʩʦʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʝʜʤʝʪʥʳʤʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ.  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʤʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʦ ʠ çʢʦʣʣʝʢʪʠʚʥʳʝ 

ʩʫʙʲʝʢʪʳè, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʘ. ɿʘʜʘʯʘ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪ ʜʦʧʦʣʥʷʝʪʩʷ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʢʦʣʣʝʢʪʠʚ ʩʫʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʭ ʚʳʚʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʷʟʳʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʤʘʩʩʦʚʦʡ ʩʠʩʪʝʤʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦʙʳ 

ʢʘʞʜʳʡ ʯʣʝʥ ʢʦʣʣʝʢʪʠʚʘ ʤʦʛ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʆʜʥʘʢʦ ʤʘʩʩʦʚʘʷ ʩʠʩʪʝʤʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʫʯʝʥʘ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʛʣʫʙʦʢʦ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʤʝʭʘʥʠʟʤʳ ʦʧʠʨʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʨʝʜʤʝʪʥʳʝ ʪʨʘʜʠʮʠʠ, ʥʘ ʧʨʝʮʝʜʝʥʪʳ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦ. ʄʳ 

ʥʝ ʠʤʝʝʤ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʩʠʩʪʝʤʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʤʠʨʘ, ʚ ʢʦʪʦʨʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʧʨʦʮʝʩʩʳ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʨʘʙʦʪʳ. ʄʳ ʥʝ 

ʠʤʝʝʤ ʪʘʢʞʝ ʛʣʫʙʦʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʘʚʠʣʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʳ ʚ ʣʶʙʦʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʢʦʣʣʝʢʪʠʚʝ.  

ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʩʢʘʟʘʥʥʦʛʦ, ʘʚʪʦʨ ʧʨʦʚʝʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʧʦʥʷʪʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʧʣʘʪʬʦʨʤʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʣʣʝʢʪʠʚʦʚ, ʠ ʦʙʥʘʨʫʞʠʣ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʦʜʙʦʨʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ, ʠʥʚʘʨʠʘʥʪʥʳʝ ʢ ʧʨʝʜʤʝʪʥʦʡ 

ʩʬʝʨʝ.  

ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʠʩʪʝʤʥʘʷ ʤʘʪʨʠʮʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʥʘ ʦʪʚʝʯʘʝʪ ʦʩʥʦʚʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʦʥʷʪʠʷʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʷʪʳʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʜʭʦʜʘʤ ʢ ʩʙʦʨʫ ʠ 

ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ. ʄʘʪʨʠʮʘ ʤʦʛʣʘ ʙʳ ʩʣʫʞʠʪʴ ʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʭʨʘʥʠʣʠʱʝʤ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʪʝʦʨʝʪʠʢʠ ʠ ʧʨʘʢʪʠʢʠ 

ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʤʠʥʫʷ ʨʘʟʣʠʯʠʷ ʚ ʷʟʳʢʘʭ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʨʠʮʳ ʠ ʧʫʪʴ ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʙʦʪʝ [1], ʢʦʪʦʨʘʷ ʷʚʠʣʘʩʴ ʦʙʦʙʱʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʜʣʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ.  

ɺ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʣʝʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʚʫʭ ʦʩʷʭ. ʇʝʨʚʘʷ ʙʣʠʟʢʘ ʢ 

ʧʦʥʷʪʠʷʤ ʩʪʨʘʪ ʠ ʢʦʤʧʦʥʝʥʪʘʤ çʩʦʩʪʘʚè ʠ çʚʥʝʰʥʷʷ ʩʨʝʜʘè [2]. ʆʥʘ 

ʨʘʟʙʠʚʘʝʪ ʦʙʲʝʢʪ ʥʘ ʫʨʦʚʥʠ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʝʝ ʤʝʣʢʠʭ (ʣʦʢʘʣʴʥʳʭ) ʧʨʦʮʝʩʩʦʚ. ɺʪʦʨʘʷ ʦʩʴ 

ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ ʩʣʦʝʚ ʠ ʢʦʤʧʦʥʝʥʪ çʪʝʭʥʦʣʦʛʠʷè ʠ çʮʝʣʴè. ɿʜʝʩʴ 

ʨʘʟʙʠʝʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʠʣʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʠʝʨʘʨʭʠʶ.  

ʗʯʝʡʢʠ ʤʘʪʨʠʮʳ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʨʝʞʠʤʦʤ 

ʨʘʙʦʪʳ. ʇʝʨʚʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʣʘʥʘʭ ʠʣʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʤʝʱʘʝʪʩʷ ʚ 

ʷʯʝʡʢʠ, ʩʨʘʚʥʠʚʘʝʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ 
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ʟʘʜʘʯʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʚʝʨʷʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʪʦʣʙʮʘʤ, ʩʪʨʦʢʘʤ ʠ ʜʠʘʛʦʥʘʣʷʤ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʚ ʪʝʨʤʠʥʘʭ ʤʘʪʨʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʩʝʭ ʷʯʝʝʢ, ʥʦ ʜʣʷ ʫʧʨʦʱʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʶʯʝʚʳʤʠ ʷʯʝʡʢʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʛʣʘʤ ʤʘʪʨʠʮʳ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʳʭ ʩʠʩʪʝʤ 

(ʧʨʦʤʳʰʣʝʥʥʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ) ʧʦʢʘʟʘʥʦ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʳ ʥʘʙʣʶʜʘʝʤ ʵʪʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘ ʧʨʘʢʪʠʢʝ.  

ɺ ʮʝʣʦʤ ʨʘʙʦʪʘ [1] ʦʙʦʟʥʘʯʘʝʪ ʩʪʘʨʪʦʚʫʶ ʧʦʟʠʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʠʥʪʝʛʨʘʮʠʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʢʨʫʧʥʳʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʣʦʞʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʟʠʩʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʠ 

ʧʨʠʥʷʪʳ, ʣʠʙʦ ʦʧʨʦʚʝʨʛʥʫʪʳ. ɸʚʪʦʨ ʧʨʠʛʣʘʰʘʝʪ ʢ ʫʯʘʩʪʠʶ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʝʭ ʞʝʣʘʶʱʠʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʘ ʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ.  
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ɸʊʆʄʀɿɸʎʀʗ ʆɹʑɽʉʊɺɸ ʂɸʂ  ʇʈʀɿʅɸʂ ʇʆʈɸɾɽʅʀʗ 

ɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɺʆʁʅɽ 

 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ - ʬʠʣʠʘʣ 

ʈɸʅʍʠɻʉ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʦʙʱʝʩʪʚʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʝ ʷʚʣʷʝʪʩʷ ʘʪʦʤʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ 

ʩʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʘʪʦʤʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

1. ʦʩʣʘʙʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʦʙʱʝʩʪʚʝ ʥʠʞʝ 

ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ; 

2. ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ ʠʥʜʠʚʠʜʫʘʣʠʩʪʦʚ ʚ ʦʙʱʝʩʪʚʝ;  

3. ʩʤʝʱʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʩʪʦʨʦʥʫ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ (ʯʠʥʦʚʥʠʢ, ʧʨʠʥʠʤʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʧʨʝʩʣʝʜʫʝʪ ʩʚʦʠ ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ; ʩʫʧʨʫʛʠ, ʙʦʷʩʴ ʫʱʝʤʣʝʥʠʷ 

ʣʠʯʥʦʡ ʩʚʦʙʦʜʳ, ʨʝʰʘʶʪ ʥʝ ʟʘʚʦʜʠʪʴ ʜʝʪʝʡ ʠ ʪ. ʧ.); 
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4. ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ (ʮʝʥʥʦʩʪʥʳʝ ʠ ʩʠʪʫʘʮʠʦʥʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʠʥʜʠʚʠʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʘʢʦʝ ʦʙʱʝʩʪʚʦ, ʩʪʘʥʦʚʷʪʩʷ 

ʦʜʥʦʨʦʜʥʳʤʠ, ʪʠʧʘʞʠ ʨʘʟʤʳʚʘʶʪʩʷ).  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʯʝʣʦʚʝʢʘ ʩ ʚʥʝʰʥʠʤ 

ʤʠʨʦʤ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤ ʠ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ (ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʩʘʤʦʛʦ 

ʯʝʣʦʚʝʢʘ), ʥʦ ʢʘʨʜʠʥʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʤʝʥʦʚ (ʩʤ. ʨʠʩ.1). ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʫʢʘʟʘʥʥʦʡ  ʩʪʨʫʢʪʫʨʝ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʤʝʥʦʚ ʩ ʤʠʨʦʤ ʚʠʨʪʫʘʣʴʥʳʤ (ʨʝʘʣʴʥʦʩʪʴʶ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʉʄʀ, ʀʥʪʝʨʥʝʪ, ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ, ʩʦʪʦʚʦʡ ʩʚʷʟʴʶ ʠ 

ʪ.ʜ.).  

ʇʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʘʪʦʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚ ʧʨʠʥʮʠʧʝ 

ʠʟʤʝʨʠʤʳʤ. ʉ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ,  ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʧʝʥʠ 

ʘʪʦʤʠʟʘʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʩʣʝʜʫʶʱʫʶ ʤʝʨʫ: 

G=
J

J21 , 

ʛʜʝ J2  - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ 

ʠʥʜʠʚʠʜʦʤ ʦʪ ʜʨʫʛʠʭ ʣʶʜʝʡ; J =
n

kJ
1

- ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʜʠʚʠʜʘ.  

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʤʝʥʳ ʯʝʣʦʚʝʢʘ: 

Jk - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ 

ʠʥʜʠʚʠʜʦʤ ʦʪ  k-ʛʦ ʠʩʪʦʯʥʠʢʘ,       -  ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʘ  

ʊʘʢʞʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ: 

I=
1

2

V

V
,  

ʠʥʜʠʚʠʜ 

J1 

J3 

J2 

ɽʩʪʝʩʪʚ
ʝʥʥʘʷ 

 

ɼʨʫʛʠʝ 

ʣʶʜʠ 

ɺʠʨʪʫʘʣʴʥʳʡ 

ʤʠʨ ʊʝʭʥʠʯʝʩʢʘ

ʷ ʩʨʝʜʘ 
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ʛʜʝ .2V  - ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʘʝʤʳʡ ʯʝʣʦʚʝʢʦʤ ʦʪ ʜʨʫʛʠʭ 

ʣʶʜʝʡ ʚ ʣʠʯʥʦʤ ʦʙʱʝʥʠʠ; 1.V  -  ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʳʡ 

ʯʝʣʦʚʝʢʦʤ ʠʟ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʫʜʘʣʠʣʠʩʴ ʦʪ ʤʠʨʩʢʦʡ ʞʠʟʥʠ ʜʣʷ ʜʫʭʦʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ ʜʦʣʶ ʦʙʱʝʩʪʚʘ, ʠ ʵʪʦ ʥʝ  ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʘʪʦʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʤʦʱʥʦʩʪʠ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʦʙʱʝʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʩʣʝʜʫʷ 

ʠʟʤʝʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʧʨʝʜʧʦʯʪʝʥʠʡ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʠ ʦʙʱʝʥʠʠ ʪʝʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ,  ʧʦʣʠʪʠʢʘ, ʠʩʢʫʩʩʪʚʦ, ʣʠʯʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʙʳʪʦʚʳʝ ʧʨʦʙʣʝʤʳ, 

ʧʦʢʫʧʢʠ, ʪʝʭʥʠʢʘ ʠ ʪ. ʜ.), ʚʳʜʝʣʷʷ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʠʥʪʝʨʝʩʦʚ 

(ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ, ʩʬʝʨʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ,  ʜʫʭʦʚʥʫʶé).  

ɺʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʪʘʢʞʝ ʤʦʞʝʪ ʜʘʪʴ  ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʪʝʤ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʝʨʝʜʘʯ,  ʀʥʪʝʨʥʝʪ - 

ʩʘʡʪʦʚ, ʛʘʟʝʪʥʳʭ ʩʪʘʪʝʡ ʠ ʜʦʣʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʦʙʱʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʪʦʢʝ. ʆʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʘʪʦʤʠʟʘʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʯʝʣʦʚʝʢʘ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʞʠʚʫʱʠʡ ʚ ʤʠʨʝ, ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʝʛʦ ʚʥʠʤʘʥʠʷ ʠ ʫʯʘʩʪʠʷ. ʕʪʠ 

ʧʨʦʙʣʝʤʳ ʦʢʘʟʳʚʘʶʪ ʥʘ ʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ.  

ʏʝʤ ʙʦʣʴʰʝ ʯʝʣʦʚʝʢ ʞʠʚʝʪ ʠʥʪʝʨʝʩʘʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʥʝ 

ʟʘʜʫʤʳʚʘʷʩʴ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʚ ʙʫʜʫʱʝʤ (çʇʦʩʣʝ ʥʘʩ ʭʦʪʴ 

ʧʦʪʦʧéè) ʠ ʥʝ ʧʦʤʥʷ ʦ ʧʨʦʰʣʦʤ ʩʚʦʝʡ ʩʝʤʴʠ ʠʣʠ ʩʪʨʘʥʳ (çʀʚʘʥ, ʥʝ 

ʧʦʤʥʷʱʠʡ ʨʦʜʩʪʚʘè), ʯʝʤ ʤʝʥʴʰʝ ʚ ʧʦʣʝ ʝʛʦ ʠʥʪʝʨʝʩʦʚ ʧʦʧʘʜʘʶʪ 

ʧʨʦʙʣʝʤʳ,  ʫʜʘʣʝʥʥʳʝ ʦʪ ʝʛʦ ʣʠʯʥʳʭ ʧʨʦʙʣʝʤ,  ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʨʫʰʘʶʪʩʷ 

ʩʚʷʟʠ ʤʝʞʜʫ  ʜʘʥʥʳʤ ʠʥʜʠʚʠʜʦʤ ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ. ʆʙʱʝʩʪʚʦ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʦʜʦʙʥʳʭ ʣʶʜʝʡ, ʩʪʘʥʦʚʠʪʩʷ ʘʪʦʤʠʟʠʨʦʚʘʥʥʳʤ, ʚ ʥʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʠ 

ʩʦʧʨʷʛʘʝʤʦʩʪʠ, ʨʘʟʨʫʰʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʮʝʣʦʩʪʥʦʩʪʴ 

ʦʙʱʝʩʪʚʘ, ʢʘʢ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ.  

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ʘʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʩʪʚʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʝ. 

ɺ ʘʪʦʤʠʟʠʨʦʚʘʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʦʟʤʦʞʥʳ ʜʚʘ ʧʨʝʜʝʣʴʥʳʭ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʛʜʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʛʨʘʞʜʘʥ ʠʤʝʶʪ ʭʘʦʪʠʯʝʩʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʣʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʦʩʣʝʜʥʷʷ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. 

ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʬʠʟʠʯʝʩʢʫʶ ʘʥʘʣʦʛʠʶ, ʪʦ ʘʪʦʤʠʟʠʨʦʚʘʥʥʳʭ ʯʣʝʥʦʚ 

ʦʙʱʝʩʪʚʘ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʥʘʤʘʛʥʠʯʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɺ 

ʥʝʥʘʤʘʛʥʠʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʠʝʥʪʘʮʠʷ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʯʘʩʪʠʮ  

ʭʘʦʪʠʯʥʘ. ɺ ʥʘʤʘʛʥʠʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ - ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 
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ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘʜʘʥʥʦʤ 

ʚʥʝʰʥʠʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ.  

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʫʧʨʘʚʣʷʪʴ ʘʪʦʤʠʟʠʨʦʚʘʥʥʳʤ ʦʙʱʝʩʪʚʦʤ ʣʝʛʯʝ                             

(çʈʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡè). ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʧʦʣʠʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʧʨʝʚʨʘʱʝʥʠʝ 

ʩʪʨʘʥʳ ʚ ʩʳʨʴʝʚʦʡ ʧʨʠʜʘʪʦʢ. ʎʝʣʷʤʠ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʣʘʙʣʝʥʠʝ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʩʚʷʟʝʡ ʠ ʫʩʠʣʝʥʠʝ ʩʚʷʟʝʡ ʝʛʦ ʯʣʝʥʦʚ ʩ 

ʚʠʨʪʫʘʣʴʥʳʤ ʤʠʨʦʤ.  

ʇʨʦʧʘʛʘʥʜʘ ʙʝʟʛʨʘʥʠʯʥʦʡ ʩʚʦʙʦʜʳ  ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ (çʇʨʘʚʘ 

ʯʝʣʦʚʝʢʘè, çʃʠʯʥʘʷ ʩʚʦʙʦʜʘè, çʈʘʟʨʝʰʝʥʦ ʪʦ, ʯʪʦ ʥʝ ʟʘʧʨʝʱʝʥʦè) ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʪʦʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʙʦʜʘ ʚ ʠʩʪʠʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

ʧʝʨʝʜ ʝʛʦ ʣʠʯʥʳʤ ʦʢʨʫʞʝʥʠʝʤ ʥʘ ʤʠʢʨʦ-, ʤʘʢʨʦ- ʠ ʤʝʪʘʫʨʦʚʥʷʭ. ʇʨʠʯʝʤ, 

ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʘ ʧʦʚʳʰʘʪʴʩʷ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʠʝʨʘʨʭʠʠ.  

  ɸʥʘʣʦʛʠʯʥʦʝ ʟʘʤʝʯʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʷʚʣʝʥʠʷʤ ʧʨʦʰʣʦʛʦ, ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʰʣʦʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʩʪʦʷʱʝʝ, ʥʦ ʠ ʙʫʜʫʱʝʝ, ʯʝʤ ʠ ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʦʩʦʙʦʛʦ, ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ. 

 ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʘʜʝʢʚʘʪʥʦ ʦʙʨʘʙʦʪʘʪʴ, ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʯʝʣʦʚʝʢʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʦʚ, ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʛʦ 

ʠʥʜʠʚʠʜʘ: 

Iʦ= ʅʅɹɹʇʇ III , 

ʛʜʝ Iʦ  - ʦʙʲʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʯʝʣʦʚʝʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, Iʇ ,Iɹ, Iʅ ï 

ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʣʦʚʝʢʫ ʠʟ ʧʨʦʰʣʦʛʦ, ʙʫʜʫʱʝʛʦ, 

ʥʘʩʪʦʷʱʝʛʦ, ʅɹʇ ,,  - ʜʦʣʠ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ, ʧʨʠʯʝʤ Iʦ  I, ʛʜʝ I= kI , 10 k . 

ʈʝʘʢʮʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʣʶʙʫʶ ʩʠʪʫʘʮʠʶ (ʩʤ. ʨʠʩ. 2) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʢ ʯʝʣʦʚʝʢʫ, ʪʦʡ ʜʦʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʫʶ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠ ʘʜʝʢʚʘʪʥʦ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʩʘʤʦʡ ʩʠʪʫʘʮʠʝʡ:       ),,()( SIFSR kk  
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ʈʠʩʫʥʦʢ 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʠʥʜʠʚʠʜʘ ʥʘ ʩʠʪʫʘʮʠʶ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʧʨʦʮʝʩʩ ʘʪʦʤʠʟʘʮʠʠ ʩʚʷʟʘʥ ʩ 

ʜʝʬʦʨʤʘʮʠʝʡ ʩʠʩʪʝʤ ʟʥʘʥʠʡ ʠ ʮʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ. ɼʝʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤ 

ʟʥʘʥʠʡ ʠ ʮʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʢʮʠʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʩʠʪʫʘʮʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

 ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ; 

 ʩʪʨʫʢʪʫʨʦʡ ʚʥʝʰʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 

 ʩʪʨʫʢʪʫʨʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʪʨʫʢʪʫʨʘ ʚʥʝʰʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʷʝʤʦʡ. ɺ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʜʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʘʪʦʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ.  

ʆʮʝʥʠʚʘʷ ʩʪʨʫʢʪʫʨʫ ʚʥʝʰʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʷ ʤʦʥʠʪʦʨʠʥʛ ʚʥʫʪʨʝʥʥʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʪʦʤʫ ʥʝʛʘʪʠʚʥʦʤʫ 

ʷʚʣʝʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠ 

ʥʝ ʩʪʦʣʴʢʦ  ʙʣʦʢʠʨʦʚʢʘ  ʥʝʛʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʥʦ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʟʜʘʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʚʥʝʰʥʝʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʀ ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʪʝʦʨʠʠ ʠʛʨ. ʈʝʯʴ ʠʜʝʪ ʦ ʥʦʚʦʤ ʨʘʟʜʝʣʝ 

ʵʪʦʡ ʪʝʦʨʠʠ - ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʛʨ. 
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ʉɽʂʎʀʗ 1 

ʆɹʑɽʊɽʆʈɽʊʀʏɽʉʂʀɽ  ʇʈʆɹʃɽʄʓ ʉʀʉʊɽʄʅʆɻʆ 
ɸʅɸʃʀɿɸ 

 

 ʉʠʜʦʨʦʚʘ ʃ.ɽ., ʉʠʜʦʨʦʚ ʉ.ɺ., ʐʘʨʘʬʫʪʜʠʥʦʚ ʈ.ʗ. 

 

ʆ ʅɽʏɽʊʂʆʄ ʄʆɼɽʃʀʈʆɺɸʅʀʀ, ʎɽʃʗʍ, ʂʈʀʊɽʈʀʗʍ, 

ʇʈʀʆʈʀʊɽʊɸʍ ʀ ʈɽɸʃʀʗʍ ʇʈʆʎɽʉʉɸ ʈɽʌʆʈʄʀʈʆɺɸʅʀʗ 

ɹʆʃʔʐʆʁ ʈɸɿɺʀɺɸʖʑɽʁʉʗ ʉʀʉʊɽʄʓ 

 

ʅʦʚʦʢʫʟʥʝʮʢ, ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʙʦʣʴʰʦʡ ʨʝʬʦʨʤʠʨʫʝʤʦʡ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʡʩʷ ʩʦʩʪʘʚ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ 

ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʚ ʭʦʜʝ ʨʝʬʦʨʤ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʚʦʸ 

ʧʦʚʝʜʝʥʠʝ. ʄʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ. ɹʦʣʴʰʘʷ 

ʩʠʩʪʝʤʘ ʚʦ ʤʥʦʛʦʤ ʩʦʟʜʘʸʪ ʩʝʙʷ ʩʘʤʘ, ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʢʫʣʴʪʫʨʫ, ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʩʦʭʨʘʥʝʥʠʶ. ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚ 

ʵʣʝʤʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʠʟʚʝʩʪʝʥ ʥʝ ʧʦʣʥʦʩʪʴʶ. 

 ɺ ʨʘʤʢʘʭ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʝʨʭʫ ʠ 

ʩʥʠʟʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʨʫʜʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʢʘʢ ʬʦʨʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ, ʧʨʦʮʝʩʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ. 

ɺ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʝ ʥʝ ʚʝʟʜʝ ʚʩʸ ʧʣʦʭʦ ʠ ʥʝ ʚʝʟʜʝ ʚʩʸ ʭʦʨʦʰʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ, ʥʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʧʦʵʪʦʤʫ ʪʨʫʜʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ: ʠʜʫʪ 

ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʠʣʠ ʥʝ ʠʜʫʪ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʜʘʥʥʳʭ ʦ 

ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʬʦʨʤ, ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʬʦʨʤ, ʥʘʣʠʯʠʠ ʠʛʨ ʠ ʩʢʨʳʪʳʭ ʮʝʣʝʡ, ʥʝʷʩʥʦʩʪʠ 

ʨʘʩʩʪʘʥʦʚʢʠ ʩʠʣ (ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ), ʠʭ 

ʚʦʟʤʦʞʥʦʤ ʠʟʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʳʩʦʢʦʡ 

ʜʠʥʘʤʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ - ʫʧʨʘʚʣʝʥʠʝ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʦʡ ʟʘʪʨʫʜʥʷʝʪʩʷ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʧʦʤʦʱʴ ʃʇʈ ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʠʙʢʘʷ (ʥʝʯʝʪʢʘʷ, 

ʧʨʘʚʜʦʧʦʜʦʙʥʘʷ) ʤʦʜʝʣʴ. 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ - ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʠʟʚʣʝʯʝʥʠʷ, ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 
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ʚ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʝ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʤʦʛʘʝʪ ʦʧʠʩʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ 

ʙʦʛʘʪʩʪʚʘ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʫʶʪ 

ʨʝʬʦʨʤʘʪʦʨʳ. ʀʤʝʷ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʘʟʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʦʟʜʘʥʠʷ ʙʦʛʘʪʩʪʚʘ, ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʨʝʬʦʨʤ ʤʦʛʫʪ ʫʚʠʜʝʪʴ ʢʘʨʪʠʥʫ 

ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ ʠ ʩʚʦʸ ʤʝʩʪʦ ʚ ʥʝʡ. ʅʘʛʣʷʜʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʝʛʦ ʩʦʩʪʦʷʥʠʡ, ʭʘʨʘʢʪʝʨʘ ʩʠʪʫʘʮʠʠ, ʩʦʙʳʪʠʡ ʠʣʠ ʜʝʡʩʪʚʠʡ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʫʩʢʦʨʷʝʪ ʦʩʦʟʥʘʥʠʝ ʧʨʦʙʣʝʤ, ʩʥʠʞʘʝʪ ʨʠʩʢʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ. ʇʦʤʦʛʘʝʪ 

ʦʙʥʘʨʫʞʠʪʴ ʪʝ ʤʦʤʝʥʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩʘ, ʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʦʧʨʷʞʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʟʘʪʨʘʪʳ, ʠʟʜʝʨʞʢʠ, 

ʦʰʠʙʢʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʝʡʩʪʚʠʡ ʦʙʝʩʧʝʯʠʪ 

ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠ ʙʳʩʪʨʳʡ ʵʬʬʝʢʪ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ. ʇʨʘʚʜʦʧʦʜʦʙʥʳʝ 

ʨʘʩʩʫʞʜʝʥʠʷ ʥʘ ʙʘʟʝ ʛʠʙʢʦʡ ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʫʚʠʜʝʪʴ, ʥʘ ʯʪʦ ʩʣʝʜʫʝʪ 

ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ, ʦʙʣʝʛʯʘʶʪ ʟʘʜʘʯʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ. 

ʇʦ ʩʣʦʚʘʤ ʄʘʨʠʦ ʄʦʥʪʠ, ʵʢʦʥʦʤʠʢʘ - ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ 

ʧʨʝʫʤʥʦʞʝʥʠʷ ʙʦʛʘʪʩʪʚʘ, ʢʘʢ ʣʠʯʥʦʛʦ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʦʛʘʪʩʪʚʘ 

ʠʣʠ ʙʣʘʛʘ. ʆʙʱʝʩʪʚʝʥʥʦʝ ʙʦʛʘʪʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʛʨʘʞʜʘʥ, ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚʩʝʭ 

ʛʨʘʞʜʘʥ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʛʘʪʩʪʚ, ʢʘʢ ʚ ʤʠʨʝ, 

ʪʘʢ ʠ ʧʦ ʩʪʨʘʥʝ. ɺ ʵʢʦʥʦʤʠʢʝ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʷʪ ʣʠʙʦ ʧʦ ʚʦʣʝ 

ʩʚʦʝʢʦʨʳʩʪʥʳʭ ʙʠʟʥʝʩʤʝʥʦʚ ʠ ʯʠʥʦʚʥʠʢʦʚ, ʣʠʙʦ - ʵʪʦ ʨʝʟʫʣʴʪʘʪ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʠʜʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʛʨʘʞʜʘʥ. ɹʝʟ ʚʦʣʠ 

ʯʝʣʦʚʝʢʘ ʵʢʦʥʦʤʠʢʠ ʥʝʪ. ʈʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʴʷ ʚʦʣʷ 

ʜʦʤʠʥʠʨʫʝʪ. ɺ ʵʢʦʥʦʤʠʢʝ ʚʩʸ ʭʦʨʦʰʦ, ʧʦʢʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʚʩʸ ʧʣʦʭʦ, ʢʦʛʜʘ ʦʥ ʠʩʯʝʟʘʝʪ. ɹʦʛʘʪʩʪʚʘ 

ʩʦʟʜʘʶʪʩʷ ʟʘ ʩʯʸʪ ʩʚʦʙʦʜʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʟʘ ʩʯʸʪ ʩʚʦʙʦʜʳ 

ʪʚʦʨʯʝʩʪʚʘ, ʟʘ ʩʯʸʪ çʨʘʙʩʢʦʛʦè ʪʨʫʜʘ, ʟʘ ʩʯʸʪ ʚʘʣʶʪʥʳʭ ʠʣʠ ʪʦʨʛʦʚʳʭ 

ʚʦʡʥ, ʟʘ ʩʯʸʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʟʘ ʩʯʸʪ 

ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʟʘ ʩʯʸʪ ʜʝʰʸʚʦʡ 

ʨʘʙʦʯʝʡ ʩʠʣʳ, ʟʘ ʩʯʸʪ ʜʝʰʸʚʦʛʦ ʩʳʨʴʷ ʠ ʵʥʝʨʛʠʠ ʠʣʠ ʟʘ ʩʯʸʪ ʝʱʸ, ʢʘʢʦʛʦ - 

ʣʠʙʦ çʧʨʦʩʪʦʛʦ ʧʨʦʜʫʢʪʘè. ʇʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʙʦʛʘʪʩʪʚ ʚʦ ʤʥʦʛʦʤ 

ʘʥʦʥʠʤʥʳ. ɼʘʞʝ ʚ ʢʨʠʟʠʩ ʠ ʚʦ ʚʨʝʤʷ ʨʝʬʦʨʤ, ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʙʦʛʘʪʩʪʚʘ 

ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʦʮʝʩʩʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʛʘʪʩʪʚ ʞʝʣʘʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʧʨʦʟʨʘʯʥʳʤʠ. 

ʕʢʦʥʦʤʠʢʘ - ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʩʪʝʧʝʥʠ 

ʚʣʠʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ 

(ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ). ʂʘʢ ʚ 

ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʥʘʜʦ ʫʤʝʪʴ ʚʩʸ 

ʚʨʝʤʷ ʩʛʣʘʞʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ɼʣʷ 
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ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʥʘʜʦ ʚʩʸ ʚʨʝʤʷ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʠʥʪʝʨʝʩʳ 

ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè. 

ʕʢʦʥʦʤʠʢʘ - ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʦʤ ʩʦʟʜʘʸʪ ʩʝʙʷ 

ʩʘʤʘ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʟʥʘʥʠʡ ʦ ʢʦʥʝʯʥʳʭ ʮʝʣʷʭ ʠ ʨʝʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʝ. ɼʚʠʞʫʱʝʡ ʩʠʣʦʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʶʪʩʷ ʠʥʪʫʠʪʠʚʥʳʝ 

ʩʪʨʝʤʣʝʥʠʷ, ʞʝʣʘʥʠʷ, ʠʥʪʝʨʝʩʳ, ʧʦʪʨʝʙʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʠʝ ʫʩʠʣʠʷ ʠ ʚʦʣʷ 

ʤʥʦʞʝʩʪʚʘ ʣʶʜʝʡ. ʕʢʦʥʦʤʠʢʘ ʠʥʪʝʛʨʠʨʫʝʪ ʞʝʣʘʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʠ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʚʦʣʶ 

ʣʶʜʝʡ. ʕʢʦʥʦʤʠʢʘ - ʵʪʦ ʫʤʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʤʝʶʱʠʭʩʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʩʳʨʴʷ. ʕʢʦʥʦʤʠʢʘ - ʵʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʦʧʳʪʘ, ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʦʣʠ, ʬʠʥʘʥʩʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʞʝʣʘʝʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦ - ʧʦʣʠʪʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʥʘʫʯʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ, 

ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ, ʩ ʮʝʣʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʦʛʘʪʩʪʚ. ʕʢʦʥʦʤʠʢʘ - ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ (ʩʨʝʜʩʪʚʦ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʨʝʤʣʝʥʠʡ, ʞʝʣʘʥʠʡ, ʧʦʪʨʝʙʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʨʫʜʘ, ʪʘʣʘʥʪʘ, 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʣʶʜʝʡ ʚ ʙʦʛʘʪʩʪʚʦ. 

 ʉʦʚʤʝʩʪʥʦ ʩ ʚʦʣʝʡ ʯʝʣʦʚʝʢʘ, ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʳʧʦʣʥʷʝʪ çʧʨʦʩʪʦʡ ʧʨʦʜʫʢʪè - çʙʫʤʘʞʥʳʝè 

ʜʝʥʴʛʠ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʯʝʣʦʚʝʢʫ ʚ ʦʙʤʝʥ ʥʘ ʪʨʫʜ ʠ ʚ ʦʙʤʝʥ ʥʘ ʨʝʘʣʴʥʳʝ 

ʮʝʥʥʦʩʪʠ, ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ çʧʨʦʩʪʦʛʦ 

ʧʨʦʜʫʢʪʘè ʙʝʟʛʨʘʥʠʯʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ (ʚʦʟʤʦʞʥʦʩʪʝʡ) 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʫʶ ʩʪʦʠʤʦʩʪʴ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʪʨʫʜʫ, ʫʩʣʫʛʘʤ, ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʥʦʩʪʷʤ. ʉ ʧʦʤʦʱʴʶ çʙʫʤʘʞʥʳʭè 

ʜʝʥʝʛ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʦʠʤʦʩʪʠ (ʮʝʥʳ) ʪʨʫʜʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʦʯʢʝ 

ʟʝʤʣʠ ʨʝʛʫʣʠʨʫʶʪ ʪʨʫʜʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè ʚ ʨʘʤʢʘʭ 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʨʘʤʢʘʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʳ, ʦʪʨʘʩʣʠ ʠ 

ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʧʨʘʚʣʷʶʪ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè ʚ ʨʘʤʢʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ. 

 ɺ ʪʦʯʢʝ ʤʠʨʦʚʦʡ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʫʜʘ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʙʝʟʛʨʘʥʠʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ, çʙʫʤʘʞʥʳʝ ʜʝʥʴʛʠè, 

ʥʘʯʠʥʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʫʤ, ʢʦʪʦʨʳʡ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʪʝʯʝʥʠʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʝʨʝʭʦʜʠʪ ʚ ʩʘʤʦʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ. ʀʥʦʛʜʘ, 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʧʦʨʦʞʜʘʶʪ ʣʠʰʴ çʟʦʣʦʪʫʶ ʣʠʭʦʨʘʜʢʫè, ʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ ʥʝ ʚʦʟʥʠʢʘʝʪ. çɿʦʣʦʪʘʷ ʣʠʭʦʨʘʜʢʘè 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʧʨʝʢʨʘʱʘʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʠ ʧʨʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʴʰʦʡ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʢʦʡ ʩ ʧʦʤʦʱʴʶ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʧʦʭʦʞʝ ʥʘ ʠʛʨʫ ʩ ʥʝʥʫʣʝʚʦʡ ʩʫʤʤʦʡ. ʕʤʠʩʩʠʷ 
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çʙʫʤʘʞʥʳʭè ʜʝʥʝʛ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʟʜʘʥʠʷ ʙʦʛʘʪʩʪʚ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʙʦʛʘʪʝʪʴ, ʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʨʝʰʠʪʴ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩʚʦʠ ʧʨʦʙʣʝʤʳ, ʟʘ ʩʯʸʪ çʧʨʦʩʪʦʛʦ ʧʨʦʜʫʢʪʘè, ʫʧʨʘʚʣʷʝʪ 

ʧʦʚʝʜʝʥʠʝʤ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦ ʘʥʘʣʦʛʠʠ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤ 

ʙʦʣʴʰʦʡ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ (çʙʣʘʛʦʨʦʜʥʳʡ ʜʠʢʘʨʴè, çʩʦʚʝʪʩʢʠʡ 

ʥʘʨʦʜè), ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʫʤʝʥʠʷ, ʟʥʘʥʠʷ, ʥʘʚʳʢʠ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. ʇʦʚʝʜʝʥʠʝʤ çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè, ʚʦ 

ʤʥʦʛʦʤ, ʫʧʨʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʙʦʛʘʪʝʪʴ ʚ ʭʦʜʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ 

ʨʝʬʦʨʤ. ʅʦ ʢʘʢ ʵʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʬʦʨʤ, ʚʣʠʷʝʪ ʥʘ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʢʦʥʢʫʨʝʥʮʠʶ? ɼʝʬʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʪʨʫʜʘ, ʚ ʨʘʤʢʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʢʨʠʟʠʩʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʉʐɸ ʠ ɽʚʨʦʧʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʣʝʜʩʪʚʠʝʤ 

ʤʘʩʩʦʚʦʛʦ ʧʝʨʝʚʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ɽʚʨʦʧʳ ʠ ʉʐɸ, ʚ ʘʟʠʘʪʩʢʦ - 

ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ, ʩʪʨʘʥʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ. ɺʩʣʝʜ ʟʘ ʨʝʘʣʴʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʚ ʘʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʪʘʣʘʥʪʣʠʚʳʝ ʣʶʜʠ ʠ ʘʚʘʥʪʶʨʠʩʪʳ, ʥʘʫʢʘ ʠ ʙʠʟʥʝʩ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʯʝʟ ʠʣʠ 

ʫʤʝʥʴʰʠʣʩʷ ʵʬʬʝʢʪ ʩʘʤʦʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ɽʚʨʦʧʳ ʠ ʉʐɸ. ɺ ʧʨʝʜʝʣʝ, 

ʚ ʉʐɸ ʠ ʚ ɽʚʨʦʧʝ ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʭʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ, ʩʬʝʨʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʣʳʡ ʙʠʟʥʝʩ ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʙʠʟʥʝʩ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

çʙʫʤʘʞʥʳʭè ʜʦʣʣʘʨʦʚ ʠ çʙʫʤʘʞʥʳʭè ɽʚʨʦ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥ 

ɽʚʨʦʧʳ, ʣʠʰʠʚʰʠʝʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʩʝʢʪʦʨʘ ʨʝʘʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʟʘʥʷʪʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʨʝʞʥʝʛʦ 

ʫʨʦʚʥʷ ʞʠʟʥʠ (ʪʝʤʧʦʚ ʨʦʩʪʘ) ʛʨʘʞʜʘʥ, ʟʘ ʩʯʸʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʙʫʤʘʞʥʳʭè ʜʝʥʝʛ. 

ʆʬʠʮʠʘʣʴʥʘʷ ʮʝʣʴ ʨʝʬʦʨʤ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ çʩʚʝʨʭʫè - 

ʠʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʋʭʦʜ ʦʪ ʩʳʨʴʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʝʨʝʭʦʜ ʥʘ ʨʝʣʴʩʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɼʣʷ ʵʪʦʛʦ, ʥʘʜʦ ʦʩʚʦʙʦʜʠʪʴ ʪʨʫʜ ʠ ʧʦʣʥʝʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʨʘʥʝʝ 

ʧʦʜʘʚʣʷʝʤʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ - ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʢʣʠʤʘʪ. ɿʘ ʩʯʸʪ ʵʪʦʛʦ ʧʦʩʪʨʦʠʪʴ ʙʦʛʘʪʦʝ ʦʙʱʝʩʪʚʦ 

ʚʩʝʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ɻʣʘʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʝʬʦʨʤ - ʩʦʟʜʘʶʱʘʷ 

ʙʦʛʘʪʩʪʚʘ, ʛʝʥʝʨʠʨʫʶʱʘʷ ʩʨʝʜʥʠʡ ʢʣʘʩʩ, ʩʘʤʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ, ʨʘʩʪʫʱʘʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺʠʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʬʦʨʤ - ʭʘʨʘʢʪʝʨ ʙʦʣʴʰʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʧʦʣʦʞʝʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ɿʘʷʚʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʨʝʬʦʨʤ, ʧʝʨʝʭʦʜʘ ʥʘ 
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ʨʝʣʴʩʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʚʩʝ ʨʘʙʦʪʘʶʱʠʝ çʙʣʘʛʦʨʦʜʥʳʝ 

ʜʠʢʘʨʠè ʙʫʜʫʪ ʩʨʝʜʥʠʤ ʢʣʘʩʩʦʤ, ʥʝʪ. 

ɺ ʫʩʣʦʚʠʷʭ ʶʨʠʜʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʤʝʩʪʥʘʷ 

ʚʣʘʩʪʴ, ʥʘ ʧʨʘʚʘʭ ʨʝʬʦʨʤʘʪʦʨʘ, ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʷ ʧʨʘʚʠʣʘ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʤʘʣʳʡ ʙʠʟʥʝʩ, ʜʝʡʩʪʚʫʷ ʚ ʠʥʪʝʨʝʩʘʭ ʙʦʣʝʝ ʩʠʣʴʥʳʭ 

ʢʘʪʝʛʦʨʠʡ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè, ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʨʘʚʠʣ, 

ʚʳʜʘʚʣʠʚʘʝʪ ʥʝʫʛʦʜʥʳʡ ʤʘʣʳʡ ʙʠʟʥʝʩ ʠʟ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ, ʘ ʟʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ ʧʦʣʠʮʠʠ ʣʠʢʚʠʜʠʨʫʝʪ. ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ çʧʨʠʚʘʪʠʟʘʮʠʷè 

ʩʚʦʙʦʜʳ ʪʚʦʨʯʝʩʪʚʘ. ʇʦʣʦʞʝʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʭʦʜʝ 

ʨʝʬʦʨʤ ʨʝʬʦʨʤʘʪʦʨʘʤʠ çʧʨʠʚʘʪʠʟʠʨʦʚʘʥʘè ʠ ʩʚʦʙʦʜʘ ʪʚʦʨʯʝʩʪʚʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʢʣʠʤʘʪ. 

ʏʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʘʷʚʣʝʥʥʳʤ ʮʝʣʷʤ ʨʝʬʦʨʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʙʠʟʥʝʩ ʤʦʙʠʣʴʥʳʡ ʠ 

ʜʠʥʘʤʠʯʥʳʡ. ʆʥ ʩʘʤ, ʧʝʨʝʚʦʜʠʪ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʚʦʠ 

ʪʝʭʥʦʣʦʛʠʠ ʪʫʜʘ, ʛʜʝ ʣʫʯʰʝ ʫʩʣʦʚʠʷ, ʛʜʝ ʨʘʙʦʯʘʷ ʩʠʣʘ ʜʝʰʝʚʣʝ. 

ʉʧʦʩʦʙʝʥ ʩʘʤ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʩʝʙʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʪʘʢ ʠ ʥʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʦʚʦʮʠʨʫʷ ʢʨʠʟʠʩʳ. ɻʣʦʙʘʣʴʥʳʡ ʙʠʟʥʝʩ 

çʣʶʙʠʪè ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʪʨʫʜʘ. 

ɺ ʈʦʩʩʠʶ ʟʘʨʫʙʝʞʥʳʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʙʠʟʥʝʩ çʥʝ 

ʧʨʠʭʦʜʠʪè ʠ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʦʜʘʸʪ, ʥʘʚʝʨʥʦʝ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʪʨʫʜʘ ʠʣʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʉʉʉʈ, ʢʦʪʦʨʳʡ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʢʦʪʦʨʳʡ ʦʧʘʩʥʦ ʧʦʥʠʞʘʪʴ, ʭʦʪʷ ʝʛʦ ʧʳʪʘʶʪʩʷ ʧʦʥʠʟʠʪʴ, 

ʩʩʳʣʘʷʩʴ ʥʘ ʤʠʨʦʚʦʡ ʢʨʠʟʠʩ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ 

ʧʨʷʤʦʛʦ ʩʠʥʪʝʟʘ çʙʣʘʛʦʨʦʜʥʳʤ ʜʠʢʘʨʸʤè ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʬʦʨʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ 

ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ. 

ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʦʙʱʝʝ ʦʞʠʜʘʥʠʝ ʪʦʛʦ, ʯʪʦʙʳ çʞʠʪʴ ʩʪʘʣʦ 

ʣʫʯʰʝ, ʞʠʪʴ ʩʪʘʣʦ ʚʝʩʝʣʝʡè. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʩʝ ʭʦʪʷʪ çʞʠʪʴ ʭʦʨʦʰʦè, 

ʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʪ, ʫ ʣʶʜʝʡ ʥʝʪ ʩʬʝʨʳ ʜʣʷ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʅʝ ʠʤʝʷ, ʢʘʢ ʚ 

ɽʚʨʦʧʝ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʵʤʠʩʩʠʠ çʙʫʤʘʞʥʳʭè ʜʝʥʝʛ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʧʨʠʚʳʯʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʚʳʩʦʢʠʭ ʜʦʭʦʜʦʚ ʩʳʨʴʝʚʳʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʟʘ ʩʯʸʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʛʦʩʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩ ʨʝʬʦʨʤ ʠ ʟʘʚʠʩ ʥʘ 22 ʛʦʜʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʨʝʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʥʘ çʙʫʤʘʞʥʳʝ ʜʝʥʴʛʠè. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʫʜʫ ʠ ʙʦʛʘʪʩʪʚʫ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʩʦʮʠʘʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɽʩʪʴ ʪʘʢʠʝ, 

ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʜʦʙʨʦʚʦʣʴʥʦ ʥʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ, ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʠʣʠ 

ʥʝ ʩʧʦʩʦʙʥʳ. ɼʨʫʛʠʝ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʙʦʛʘʪʩʪʚʦ ʭʠʪʨʦʩʪʴʶ, ʥʝ 

ʫʪʨʫʞʜʘʷ ʩʝʙʷ ʨʘʙʦʪʦʡ, ʛʦʪʦʚʳ ʣʶʙʳʤʠ ʧʫʪʷʤʠ ʜʦʙʠʪʴʩʷ 

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʫʶʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, 
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ʩʣʫʞʝʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʯʪʦʙʳ 

ʨʘʟʙʦʛʘʪʝʪʴ ʟʘ ʩʯʸʪ ʧʨʠʚʘʪʠʟʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʭʦʪʷʪ ʨʘʟʙʦʛʘʪʝʪʴ, ʨʘʙʦʪʘʷ 

ʯʝʩʪʥʦ, ʪʚʦʨʯʝʩʢʠ, ʩʦʛʣʘʩʥʳ ʪʦʣʴʢʦ ʥʘ ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʤʦʛʫʪ 

ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʪʠʪʴ ʩʝʙʷ ʪʚʦʨʯʝʩʪʚʫ. ʆʩʪʘʣʴʥʳʝ ʚʳʥʫʞʜʝʥʳ 

ʩʦʛʣʘʰʘʪʴʩʷ ʥʘ ʣʶʙʫʶ ʨʘʙʦʪʫ, ʯʪʦʙʳ ʩʦʜʝʨʞʘʪʴ ʩʝʤʴʶ. ʇʦʥʠʤʘʥʠʝ 

ʮʝʣʝʡ ʨʝʬʦʨʤ, ʚʠʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʠ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʣʠʯʥʳ ʫ ʨʘʟʥʳʭ 

ʢʘʪʝʛʦʨʠʡ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè. ʋ ʚʩʝʭ ʣʶʜʝʡ ʝʩʪʴ ʚʨʦʞʜʸʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʱʝʥʠʠ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʪʚʦʨʯʝʩʪʚʝ, ʠʭ ʦʥʠ ʧʳʪʘʶʪʩʷ 

ʨʝʘʣʠʟʦʚʘʪʴ, ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʠʣʠ ʥʝ ʫʯʘʩʪʚʫʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ 

ʥʘ ʧʨʦʠʩʭʦʜʷʱʝʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʘʷ ʙʦʨʴʙʘ ʟʘ 

ʚʣʠʷʥʠʝ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʆʜʥʠ ʭʦʪʷʪ ʙʦʛʘʪʩʪʚʘ ʪʦʣʴʢʦ ʜʣʷ ʩʝʙʷ, ʜʨʫʛʠʝ 

ʧʳʪʘʶʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʬʦʨʤʳ, ʭʦʪʷʪ ʩʦʟʜʘʪʴ ʙʦʛʘʪʦʝ ʦʙʱʝʩʪʚʦ, 

ʩʦʟʜʘʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʦʛʘʪʩʪʚʦ. ʀʣʠ ʪʦʣʴʢʦ ʛʦʚʦʨʷʪ ʦ ʩʦʟʜʘʥʠʠ 

ʙʦʛʘʪʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʨʝʘʣʴʥʦ, ʜʝʣʘʶʪ çʙʦʛʘʪʳʤʠè ʣʠʰʴ ʩʝʙʷ. ɺ ʭʦʜʝ 

ʨʝʬʦʨʤ ʨʘʟʥʳʝ ʛʨʫʧʧʳ ʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡ, ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ (ʢʦʣʣʝʢʪʠʚʳ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 

ʠʛʨʦʢʦʚ) ʚʝʜʫʪ ʤʥʦʞʝʩʪʚʦ ʠʛʨ ʩ ʥʝʥʫʣʝʚʦʡ ʩʫʤʤʦʡ. ʎʝʣʠ ʩʢʨʳʪʳ ʫ 

ʤʥʦʛʠʭ. ʊʦ, ʢʘʢʘʷ ʛʨʫʧʧʘ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʜʦʤʠʥʠʨʫʝʪ ʚ 

ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʣʠʪʠʢʝ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʩʦʟʜʘʸʪʩʷ ʙʦʛʘʪʩʪʚʦ ʟʘ ʩʯʸʪ 

ʧʨʠʚʘʪʠʟʘʮʠʠ ʠʣʠ ʟʘ ʩʯʸʪ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʠʜʘʥʠʷ. ʂʘʞʜʘʷ ʢʘʪʝʛʦʨʠʷ 

çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʩʦʟʜʘʸʪ ʩʚʦʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʦʛʘʪʩʪʚʘ. ʕʪʘ ʨʘʙʦʪʘ ʠʜʸʪ ʠ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ. 

ʂʦʥʢʫʨʝʥʮʠʷ ʨʘʟʥʳʭ ʛʨʫʧʧ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʟʘ ʚʣʠʷʥʠʝ ʠ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʧʦʨʦʞʜʘʝʪ ʘʥʪʘʛʦʥʠʟʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʨʘʟʥʳʭ 

ʛʨʫʧʧ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʞʝʣʘʶʪ çʧʦʨʫʣʠʪʴè 

ʨʝʬʦʨʤʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ çʧʘʨʘʣʠʯʘ ʚʦʣʠè, ʚʦʟʥʠʢʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʝʟʜʝʡʩʪʚʠʝ, ʚʦʟʤʦʞʥʳ ʙʝʩʢʦʥʪʨʦʣʴʥʳʝ, 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʥʝ ʨʝʰʘʶʪʩʷ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʤʘʣʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ. ʀʥʩʪʨʫʤʝʥʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʨʘʙʦʪʘʝʪ 

ʬʦʨʤʘʣʴʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʠʥʪʝʨʝʩʘʭ ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤ ʝʩʪʴ ʦʬʠʮʠʘʣʴʥʳʝ ʮʝʣʠ 

ʨʝʬʦʨʤ, ʝʩʪʴ ʮʝʣʠ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ ʝʩʪʴ ʮʝʣʠ ʠ ʩʪʨʝʤʣʝʥʠʷ 

çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè ʢ ʣʫʯʰʝʡ ʞʠʟʥʠ. ʕʪʦ ʨʘʟʥʳʝ ʚʝʱʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʚʝʜʝʥʠʝ ʨʝʬʦʨʤʘʪʦʨʦʚ 

ʥʠʢʪʦ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ, ʧʦʚʝʜʝʥʠʝ çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè, ʟʘʥʷʪʦʛʦ 

ʨʝʰʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

ɸʥʘʣʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʨʝʬʦʨʤʘʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʬʦʨʤ, ʚ ʙʦʨʴʙʝ ʤʝʞʜʫ ʣʠʯʥʳʤʠ ʵʛʦʠʩʪʠʯʝʩʢʠʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʠʥʪʝʨʝʩʘʤʠ, ʫ ʤʥʦʛʠʭ ʨʝʬʦʨʤʘʪʦʨʦʚ ʧʦʙʝʜʠʣʘ ʘʣʯʥʦʩʪʴ. ʇʦʢʘ 
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ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʳʜʝʣʷʶʪʩʷ ʜʝʥʴʛʠ ʥʘ ʨʝʬʦʨʤʳ, ʃʇʈ ʥʘʜʝʣʷʶʪʩʷ 

ʧʦʣʥʦʤʦʯʠʷʤʠ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ ʧʦʢʘ ʝʩʪʴ, ʯʪʦ ʨʝʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʧʨʠʚʘʪʠʟʠʨʦʚʘʪʴ, ʚ ʦʪʨʘʩʣʠ ʩʫʱʝʩʪʚʫʝʪ çʟʦʣʦʪʘʷ ʣʠʭʦʨʘʜʢʘè, ʛʜʝ ʚʤʝʩʪʦ 

ʨʝʘʣʴʥʦʡ çʟʦʣʦʪʦʡ ʞʠʣʳè, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ, 

ʚʳʜʝʣʷʝʤʳʝ ʥʘ ʨʝʬʦʨʤʳ ʠ ʧʨʠʚʘʪʠʟʠʨʫʝʤʘʷ ʛʦʩʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʕʪʦ 

ʧʨʷʤʦʡ ʧʫʪʴ ʚ ʵʢʦʥʦʤʠʢʫ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʪʠʧʘ. ʇʨʠʦʨʠʪʝʪ 

ʩʚʦʝʢʦʨʳʩʪʥʳʭ ʮʝʣʝʡ ʥʝʢʦʪʦʨʳʭ ʨʝʬʦʨʤʘʪʦʨʦʚ ʥʘʜ ʦʙʱʝʩʪʚʝʥʥʳʤʠ, 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʳʧʦʣʥʝʥʠʶ ʧʨʠʥʷʪʳʭ ʧʣʘʥʦʚ, ʥʝ ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʩʨʳʚʫ ʧʨʠʥʷʪʳʭ ʧʨʦʛʨʘʤʤ, ʥʝ ʨʝʰʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʥʝ ʠʩʧʦʣʥʝʥʠʶ ʧʨʠʥʷʪʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʬʦʨʤʳ. ʉʠʩʪʝʤʘ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʠʟʚʝʩʪʥʘ ʢʘʢ 

çʧʨʦʙʣʝʤʘ ʚʠʟʘʥʪʠʡʩʢʠʭ ʛʝʥʝʨʘʣʦʚè. 

ɺ ʫʩʣʦʚʠʷʭ ʧʘʨʘʣʠʯʘ ʚʦʣʠ, ʢʦʛʜʘ ʦʜʥʠ ʥʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʨʦʠʩʭʦʜʷʱʝʝ, ʘ ʜʨʫʛʠʝ ʜʝʡʩʪʚʫʶʪ ʚ ʫʱʝʨʙ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʘʤ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʜʦʩʪʠʛʥʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʨʝʬʦʨʤ. ɹʝʟ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʛʦ ʧʦʜʤʝʥʫ 

ʧʨʠʦʨʠʪʝʪʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʥʝʟʘʢʦʥʥʦʤʫ ʦʙʦʛʘʱʝʥʠʶ, ʫʣʫʯʰʝʥʠʡ ʥʝ 

ʙʫʜʝʪ. 

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʭʦʜʘ ʨʝʬʦʨʤ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʦʪʥʦʰʝʥʠʷ ʢ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʠ ʚʥʦʚʴ ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʦʙʣʝʤʘʤ. ʇʨʦʙʣʝʤʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʜʠʩʢʦʤʬʦʨʪ, ʥʝʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ, ʙʝʩʧʦʢʦʡʩʪʚʦ, 

ʥʝʧʦʥʠʤʘʥʠʝ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʚʦʟʥʠʢʘʝʪ ʞʝʣʘʥʠʝ ʝʛʦ ʫʩʪʨʘʥʠʪʴ, 

ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʠʩʧʨʘʚʠʪʴ ʧʦʣʦʞʝʥʠʝ. ɺʘʞʥʦ, ʢʘʢ ʙʳʩʪʨʦ, ʟʘ ʩʯʸʪ 

ʯʝʛʦ, ʚʳʷʚʣʷʶʪʩʷ ʠ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ: ʜʝʡʩʪʚʠʷʤʠ ʩʚʝʨʭʫ ʠʣʠ ʜʝʡʩʪʚʠʷʤʠ ʩʥʠʟʫ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʢʘʢ ʩʚʝʨʭʫ, ʪʘʢ ʠ 

ʩʥʠʟʫ, ʟʘ ʩʯʸʪ ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʦʚ ʠ ʟʘ ʩʯʸʪ ʥʝʬʦʨʤʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʩʚʷʟʝʡ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʭʦʜʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʨʝʬʦʨʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʪʝʨʝʩʘʤ 

çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè, ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ 

ʟʘʪʨʫʜʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʥʝʨʘʟʨʝʰʸʥʥʳʭ ʧʨʦʙʣʝʤ 

ʚʦʟʥʠʢʘʶʪ ʥʝʬʦʨʤʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. ʇʦʷʚʣʷʝʪʩʷ ʥʝʬʦʨʤʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʨʷʤʦʛʦ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʩʥʠʟʫ, ʥʝʬʦʨʤʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʥʠʟʫ. ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʧʦʤʦʛʘʝʪ ʦʧʝʨʘʪʠʚʥʦ ʩʦʛʣʘʩʦʚʘʪʴ ʠʥʪʝʨʝʩʳ ʠ 

ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʜʝʡʩʪʚʫʝʪ 

ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʣʠʬʪ, ʧʨʦʜʚʠʛʘʝʪ çʩʚʦʠʭè, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʟʘʱʠʪʫ ʠ 

ʧʦʜʜʝʨʞʢʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʉʝʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ. ʅʝʬʦʨʤʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ 

ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʝʡ ʬʦʨʤʳ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
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ʪʨʫʜʦʚʳʤ ʧʦʚʝʜʝʥʠʝʤ çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʟʘʢʦʥʥʳʝ 

- ʥʘʩʠʣʠʝ, ʧʨʠʥʫʞʜʝʥʠʝ, ʢʣʝʚʝʪʫ, ʜʦʥʦʩ ʠ ʪ. ʧ. 

ʆʪ ʪʦʛʦ, ʢʘʢʠʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʜʦʤʠʥʠʨʫʶʪ, ʟʘʚʠʩʠʪ: ʜʣʷ ʢʘʢʦʡ 

ʢʘʪʝʛʦʨʠʠ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʩʫʱʝʩʪʚʫʝʪ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ, ʯʴʠ 

ʠʥʪʝʨʝʩʳ ʫʯʠʪʳʚʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʭʦʜʝ ʨʝʬʦʨʤ. ʂʦʛʦ ʧʦʜʥʠʤʘʶʪ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ - ʧʨʘʚʠʣʴʥʳʭ ʙʠʟʥʝʩʤʝʥʦʚ ʠʣʠ ʣʶʜʝʡ, ʨʘʟʙʦʛʘʪʝʚʰʠʭ ʚ 

ʭʦʜʝ ʧʨʠʚʘʪʠʟʘʮʠʠ. ʃʶʜʠ ʧʦʜʥʠʤʘʶʪʩʷ ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʚʦʨʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʣʠ ʟʘ ʩʯʸʪ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʙʣʘʪʘ. ʆʪ ʪʦʛʦ, ʢʘʢʘʷ 

ʢʘʪʝʛʦʨʠʷ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè ʙʦʛʘʪʝʝʪ, ʯʴʸ ʚʣʠʷʥʠʝ ʫʩʠʣʠʚʘʝʪʩʷ, 

ʢʘʢʘʷ ʢʘʪʝʛʦʨʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡ ʧʦʜʥʠʤʘʝʪʩʷ ʧʦ ʩʦʮʠʘʣʴʥʦʡ 

ʣʝʩʪʥʠʮʝ - ʟʘʚʠʩʷʪ ʨʝʟʫʣʴʪʘʪʳ ʨʝʬʦʨʤ. ʉʢʦʨʦʩʪʠ ʧʦʜʲʸʤʘ ʨʘʟʥʳʝ ʧʨʠ 

ʯʝʩʪʥʦʤ ʙʠʟʥʝʩʝ ʠ ʧʨʠ ʪʝʥʝʚʦʤ. ɹʝʟ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʩʦʮʠʘʣʴʥʳʤ ʣʠʬʪʦʤ, ʘ ʛʣʘʚʥʳʤ ʩʦʮʠʘʣʴʥʳʤ 

ʣʠʬʪʦʤ ʩʪʘʥʦʚʷʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ çʙʣʘʪè. 

ʀʟ ʦʧʳʪʘ ʧʨʦʮʝʩʩʦʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʨʭʫ (ʧʦ ʚʦʣʝ ʯʠʥʦʚʥʠʢʦʚ 

ʠ ʦʣʠʛʘʨʭʦʚ), ʟʥʘʷ ʦ ʚʦʟʤʦʞʥʳʭ ʠʩʢʘʞʝʥʠʷʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤ, ʢʦʛʜʘ 

ʛʦʚʦʨʷʪ ʦʜʥʦ, ʘ ʧʦʣʫʯʘʝʪʩʷ ʩʦʚʩʝʤ ʜʨʫʛʦʝ, ʧʦ ʧʨʠʥʮʠʧʫ çʭʦʪʝʣʠ ʢʘʢ 

ʣʫʯʰʝ, ʘ ʧʦʣʫʯʠʣʠ ʢʘʢ ʚʩʝʛʜʘè, ʠ çʥʠʢʪʦ ʥʠ ʚ ʯʸʤ ʥʝ ʚʠʥʦʚʘʪè, ʦʰʠʙʢʠ 

ʠʛʥʦʨʠʨʫʶʪʩʷ. ʀʥʪʫʠʪʠʚʥʦ ʯʫʚʩʪʚʫʷ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʚ ʥʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʣʶʜʠ ʧʨʦʩʪʦ ʙʦʷʪʩʷ ʨʝʬʦʨʤ, ʙʦʷʪʩʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʩʤʝʥʳ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʨʝʬʦʨʤʘʤ. ɺʦʟʥʠʢʘʝʪ 

ʩʪʨʘʭ ʧʝʨʝʜ çʩʦʣʜʘʪʩʢʠʤʠ ʨʝʬʦʨʤʘʪʦʨʘʤʠè, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʠʪʫʘʮʠʝʡ 

ʦʧʠʩʘʥʥʦʡ ʄʦʤʤʟʝʥʦʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʢʦʨʦʚʥʠʢʘ, ʜʘʞʝ ʢʦʨʦʚʘ ʧʨʠʢʣʘʜʳʚʘʝʪ ʚʩʝ ʩʠʣʳ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʚʳʯʥʦʛʦ ʜʣʷ ʥʝʸ ʠ ʧʦʥʷʪʥʦʛʦ ʧʦʨʷʜʢʘ, 

ʙʦʨʝʪʩʷ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʫ ʢʦʨʤʫʰʢʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʤʘʥʝʥʪʥʳʭ ʨʝʬʦʨʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʚʝʨʠʝ ʢ 

ʨʝʬʦʨʤʘʤ, ʣʶʜʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʣʫʯʰʝ ʫʞʝ ʥʝ ʙʫʜʝʪ, ʠ ʥʘʜʦ ʢʘʢ ʪʦ 

ʩʦʭʨʘʥʠʪʴ ʫʞʝ ʠʤʝʶʱʝʝʩʷ, ʧʦʵʪʦʤʫ ʠ ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

çʙʫʥʢʝʨʥʦʡ ʢʫʣʴʪʫʨʳè. ʃʶʜʠ ʩʪʨʝʤʷʪʩʷ ʩʧʨʷʪʘʪʴʩʷ ʦʪ ʧʨʦʙʣʝʤ ʚ 

çʙʫʥʢʝʨʝè ʠ ʪʘʤ ʧʝʨʝʞʜʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ, ʥʘʭʦʜʷʩʴ ʚ 

ʟʘʢʨʳʪʦʡ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ. 

ɺ ʫʩʣʦʚʠʷʭ çʙʫʥʢʝʨʥʦʡ ʢʫʣʴʪʫʨʳè ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʘʙʦʪʘʶʪ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʥʝ 

ʜʝʣʷʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʘʞʜʦʝ ʩʯʠʪʘʝʪ ʩʝʙʷ ʩʘʤʳʤ ʛʣʘʚʥʳʤ, ʩʠʩʪʝʤʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʜʝʛʨʘʜʠʨʫʝʪ.  

ɺ ʨʘʤʢʘʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʥʝʩʢʦʣʴʢʦ ʥʝʯʸʪʢʠʭ, 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʥʝʬʦʨʤʘʣʴʥʳʭ ʛʨʫʧʧ ʩ ʨʘʟʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʦʩʪʦʷʥʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʙʦʨʶʪʩʷ ʟʘ ʚʣʠʷʥʠʝ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ.  

ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʣʘʥʘ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, çʢʘʞʜʳʡ ʩʧʘʩʘʝʪʩʷ, ʢʘʢ ʤʦʞʝʪè. 
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ɺ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʨʝʬʦʨʤʘʪʦʨʦʚ - ʤʘʨʦʜʸʨʦʚ. 

ɽʩʣʠ, ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ, ʧʨʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʬʦʨʤ ʜʝʥʴʛʠ 

ʠʟʨʘʩʭʦʜʦʚʘʥʳ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʬʦʨʤ ʥʝʪ, ʠ ʩʫʱʝʩʪʚʫʝʪ 

ʦʯʝʨʝʜʴ, ʠʟ ʞʝʣʘʶʱʠʭ çʧʦʨʫʣʠʪʴ ʨʝʬʦʨʤʘʤʠè, ʪʦʛʜʘ ʯʪʦʙʳ ʥʝ ʩʜʝʣʘʪʴ 

ʝʱʸ ʭʫʞʝ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʝʬʦʨʤʘʪʦʨʦʚ, ʥʘʜʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʝʩʪʴ. ʊʘʢ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʣʦʞʴ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʢʫʣʴʪʫʨʳ. ɽʩʣʠ ʥʘʯʘʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ 

ʥʝʫʩʧʝʭʘ, ʥʘʯʘʪʴ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʟʥʘʯʠʪ ʟʘʪʨʦʥʫʪʴ ʠʥʪʝʨʝʩʳ, ʙʳʪʴ 

ʧʨʦʪʠʚ ʢʦʛʦ - ʪʦ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʪʦ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʨʝʬʦʨʤʳ ʠ 

ʠʩʧʦʨʪʠʪʴ ʩ ʥʠʤ ʦʪʥʦʰʝʥʠʷ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʫʜʥʦ ʩʦʚʤʝʩʪʠʪʴ 

ʧʦʜʜʝʨʞʢʫ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʦʜʜʝʨʞʢʫ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʢʨʠʪʠʢʫ ʝʛʦ 

ʜʝʡʩʪʚʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʦʟʤʦʞʥʳ: ʠʣʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʩʪʦʷʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ ʪʸʧʣʳʝ, ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʥʠʤʠ 

ʠʣʠ ʢʨʠʪʠʢʘ ʜʝʡʩʪʚʠʡ ʨʝʬʦʨʤʘʪʦʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʣʶʙʦʝ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʘʤʝʯʘʥʠʝ ʚ ʘʜʨʝʩ ʨʝʬʦʨʤʘʪʦʨʦʚ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ 

çʘʛʨʝʩʩʠʷè ʥʘ çʩʫʚʝʨʝʥʠʪʝʪè ʨʝʬʦʨʤʘʪʦʨʘ, ʪʦʪ, ʢʪʦ ʩʦʦʙʱʘʝʪ ʦʙ 

ʦʰʠʙʢʘʭ, ʦʩʦʟʥʘʸʪ ʥʝʜʦʩʪʘʪʢʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʠʪʩʷ ʚʨʘʛʦʤ ʠ 

ʫʚʦʣʴʥʷʝʪʩʷ ʠʣʠ ʩʦʢʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʥʝ ʟʘʱʠʱʝʥ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. 

ʊʘʢ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʪʨʘʭ ʫʚʦʣʴʥʝʥʠʷ. ʆʪʢʨʳʪʘʷ ʢʦʥʬʨʦʥʪʘʮʠʷ 

ʨʝʬʦʨʤʘʪʦʨʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ çʧʦʜ ʢʦʚʸʨè, ʪʘʢ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʬʣʠʢʪʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ çʙʣʘʛʦʨʦʜʥʳʭ ʜʠʢʘʨʝʡè 

ʚʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʘ, ʥʝ ʩʧʦʩʦʙʥʘʷ ʦʙʫʯʘʪʴʩʷ. ʆʰʠʙʢʠ ʚ ʨʘʙʦʪʝ ʥʝ 

ʠʩʧʨʘʚʣʷʶʪʩʷ. ɽʩʪʴ ʧʨʠʦʨʠʪʝʪʥʳʡ ʧʨʦʮʝʩʩ ʩʘʤʦʦʙʦʛʘʱʝʥʠʷ - ʧʦʜʭʦʜ ʢ 

ʨʝʬʦʨʤʘʤ, ʢʦʪʦʨʳʡ ʥʠʢʪʦ ʥʝ ʠʟʤʝʥʷʝʪ. ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʮʝʩʩʘ ʨʝʬʦʨʤ ʟʘʪʨʫʜʥʝʥʘ. ɺ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʩʪʨʘʭ ʠ ʣʦʞʴ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʨʝʬʦʨʤʘʭ ʧʦ ʚʦʣʝ ʯʠʥʦʚʥʠʢʦʚ ʠ ʦʣʠʛʘʨʭʦʚ, ʚ ʩʣʫʯʘʝ 

ʥʝʫʜʘʯʠ ʥʠʢʪʦ ʥʝ ʠʥʪʝʨʝʩʫʝʪʩʷ ʧʨʠʯʠʥʘʤʠ ʥʝʫʜʘʯ, ʢʘʯʝʩʪʚʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʥʠʢʪʦ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʨʝʬʦʨʤ. ʀʥʥʦʚʘʮʠʠ ʠ ʨʝʬʦʨʤʳ ʩʚʝʨʭʫ ʚʥʝʜʨʷʶʪʩʷ ʚʦ ʤʥʦʛʦʤ 

ʬʦʨʤʘʣʴʥʦ, ʯʪʦʙʳ çʦʪʯʠʪʘʪʴʩʷ ʧʝʨʝʜ ʥʘʯʘʣʴʩʪʚʦʤè. ʇʦʵʪʦʤʫ, ʚʣʦʞʝʥʠʝ 

ʩʨʝʜʩʪʚ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʜʘʸʪ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʝʡʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧ - çʭʦʪʝʣʠ ʢʘʢ ʣʫʯʰʝ, ʘ ʧʦʣʫʯʠʣʦʩʴ ʢʘʢ ʚʩʝʛʜʘè. 

ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʤʘʥʝʥʪʥʳʭ ʨʝʬʦʨʤ ʩʚʝʨʭʫ, ʢʦʛʜʘ ʤʘʣʦ ʯʪʦ 

ʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʧʨʝʜʝʣʴʥʘʷ ʩʚʦʙʦʜʘ ʜʣʷ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ 

ʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ çʙʣʘʛʦʨʦʜʥʦʛʦ ʜʠʢʘʨʷè ʦʪ ʜʝʡʩʪʚʠʡ ʨʝʬʦʨʤʘʪʦʨʦʚ - 

ʚʦʟʥʠʢʘʶʪ ʞʝʩʪʢʠʝ ʧʨʘʚʠʣʘ ʠʛʨʳ, ʧʦʜʯʠʥʸʥʥʳʝ ʙʦʷʪʩʷ ʩʦʦʙʱʘʪʴ 

ʨʫʢʦʚʦʜʩʪʚʫ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʜʦʩʪʘʪʢʘʭ ʚ ʨʘʙʦʪʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʟ-ʟʘ 

ʩʪʨʘʭʘ ʫʚʦʣʴʥʝʥʠʷ, ʥʝʫʜʘʯʠ ʚ ʨʘʙʦʪʝ ʨʝʬʦʨʤʘʪʦʨʦʚ ʠʛʥʦʨʠʨʫʶʪʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʤʠʬ ʦ çʛʝʥʠʘʣʴʥʦʩʪʠè ʨʝʬʦʨʤʘʪʦʨʦʚ ʠ 
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çʥʝʩʤʝʥʷʝʤʦʩʪʠ ʢʦʥʝʡ ʥʘ ʧʝʨʝʧʨʘʚʝè, ʚʦʟʥʠʢʘʝʪ ʢʫʣʴʪ ʣʠʯʥʦʩʪʠ 

ʨʝʬʦʨʤʘʪʦʨʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʘʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʣʴʩʳ, 

ʩʣʝʜʫʝʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʯʪʦʙʳ 

ʚʳʨʘʩʪʠʪʴ ʠʟ ʥʝʛʦ ʙʦʣʴʰʦʡ ʙʠʟʥʝʩ, ʩʧʦʩʦʙʥʳʡ ʧʦʙʝʞʜʘʪʴ ʚ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ. ʅʘʜʦ ʦʙʝʩʧʝʯʠʪʴ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʩʝʭ, ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ. 

ʇʣʘʥʦʤʝʨʥʦ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦʚʫʶ ʪʝʭʥʠʢʫ, ʥʦʚʳʝ ʩʘʤʦʣʸʪʳ, ʥʦʚʳʝ ʩʫʜʘ, ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʤʝʩʪʝ ʩ ʩʝʨʚʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʝʢʪʦʨ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʩʘʤʦʨʘʟʚʠʪʠʝ. ʀʟ ʦʧʳʪʘ 

ʨʘʟʚʠʪʠʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʚʩʣʝʜ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʚʩʣʝʜ ʟʘ 

ʨʝʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ çʧʨʠʭʦʜʠʪè ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʠʟʥʝʩ, ʩʦʟʜʘʶʱʠʡ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘ ʙʘʟʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʨʥʸʪ ʧʦʯʪʠ 

ʫʪʨʘʯʝʥʥʳʡ ʥʳʥʝ ʩʪʘʪʫʩ ʩʦʮʠʘʣʴʥʦʛʦ ʣʠʬʪʘ. 

ʏʪʦʙʳ ʥʘ ʨʘʚʥʳʭ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʘʭ ʩ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ɽʚʨʦʧʳ ʠ ʉʐɸ, ʯʪʦʙʳ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʙʠʟʥʝʩ ʙʳʣ ʠ ʙʳʣ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ, ʥʝʦʙʭʦʜʠʤ 

ʩʦʙʩʪʚʝʥʥʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʮʝʥʪʨ ʵʤʠʩʩʠʠ çʙʫʤʘʞʥʳʭè ʜʝʥʝʛ. ɺ ʉʉʉʈ ʦʥ 

ʙʳʣ, ʠ ʙʳʣʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ 

ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʧʦʤʦʛʘʝʪ ʢʦʤʧʘʥʠʷʤ ʉʐɸ, ʠʤʝʶʱʠʤ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʚʣʝʢʘʪʴ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʛʣʦʙʘʣʴʥʦʤ 

ʨʳʥʢʝ, ʥʝ ʙʘʥʢʨʦʪʠʪʴ ʩʚʦʡ ʙʠʟʥʝʩ, ʥʝ ʪʝʨʷʪʴ ʨʳʥʦʢ ʠʟ ï ʟʘ ʧʨʦʙʣʝʤ 

ʙʠʟʥʝʩʘ, ʘ ʧʦʩʪʝʧʝʥʥʦ ʨʝʰʘʪʴ ʩʚʦʠ ʧʨʦʙʣʝʤʳ. 
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ʎʫʢʘʥʦʚʘ ʆ.ɸ. 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʆɹʈɸʊʅʆɻʆ ɸʃɻʆʈʀʊʄɸ ʄʆɼɽʃʀ 

ʄɽʉɸʈʆɺʀʏɸ-ʄɸʂʆ-ʊɸʂɸʍɸʈʓ  

ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉ ʈɽʉʋʈʉɸʄʀ 

ʉʆʎʀɸʃʔʅʓʍ ʉɽʊɽɺʓʍ ʉʊʈʋʂʊʋʈ  

 

ʄʦʩʢʚʘ, ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʢʘʢ ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʝ ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʩʪʴ, ʩʦʩʪʦʷʥʠʝ ʠ ʚʨʝʤʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʣʶʙʘʷ ʩʝʪʴ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.   

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʜʝʣʝʡ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʧʝʭʘ ʧʦʩʪʨʦʠʪʴ 

ʘʣʛʦʨʠʪʤ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ. ʆʜʥʠʤ ʠʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʄ.ʄʝʩʘʨʦʚʠʯʘ, ɼ.ʄʘʢʦ ʠ ʗ.ʊʘʢʘʭʘʨʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ.  

ʋʯʠʪʳʚʘʷ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʡ, ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʧʨʷʤʦʤ ʚʠʜʝ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ 

ʤʦʞʝʪ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʝʛʦ ʩʝʪʝʚʦʡ ʠʜʝʦʣʦʛʠʠ ʦʙʲʝʢʪʳ ʩʦʩʪʦʷʥʠʷ - 

ʧʝʨʚʠʯʥʳ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ï ʚʪʦʨʠʯʥʦ.  ɺ ʩʣʫʯʘʝ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ ʠʤʝʝʪ ʤʝʩʪʦ ʦʙʨʘʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʦʵʪʦʤʫ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʥʥʦ çʦʙʨʘʪʥʦʡè ʚʝʨʩʠʠ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ.      

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʤʦʜʝʣʴ ʄʝʩʘʨʦʚʠʯʘ-ʄʘʢʦ-ʊʘʢʘʭʘʨʳ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ: ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʨʝʘʢʮʠʠ 

ï> ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʝʤʝʡʩʪʚʘ ʨʝʘʢʮʠʡ ï> ʨʝʘʣʠʟʫʝʤʦʩʪʴ ï> 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï> ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ.  

ʈʝʚʝʨʩʠʨʫʷ ʜʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʧʦʣʫʯʘʝʤ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʙʨʘʪʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʩʫʨʩʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ: 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ï> ʦʧʠʩʘʥʠʝ 

ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï> ʧʨʦʚʝʨʢʘ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ï> ʠʪʝʨʘʮʠʷ 

ʩʝʤʝʡʩʪʚʘ ʨʝʘʢʮʠʡ  ï> ʟʘʚʝʨʰʝʥʠʝ ʮʠʢʣʘ, ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʘʢʮʠʠ. 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʩʣʫʞʘʱʝʝ ʤʦʜʝʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʝʪʝʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʨʘʟʙʠʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʠʪ ʜʘʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚ ʚʠʜʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʘʨʥʦ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʜʤʥʦʞʝʩʪʚ (ʢʣʘʩʪʝʨʦʚ). ʕʪʠ ʢʣʘʩʪʝʨʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʘʪʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʈʝʘʢʮʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʣʠʢ ʘʛʝʥʪʦʚ ʩʝʪʠ.  

ʉʝʤʝʡʩʪʚʦ ʨʝʘʢʮʠʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʫʙʲʝʢʪ-

ʦʙʲʝʢʪ (ʜʣʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤ) ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʚʝʪʥʳʭ 

ʜʝʡʩʪʚʠʡ ʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʢʘʢ 

ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʩʝʤʝʡʩʪʚʦ ʨʝʘʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʙʱʝʥʦ ʥʘ 

ʙʘʟʝ ʢʦʛʥʠʪʠʚʥʦʡ (ʟʥʘʥʠʝʚʦʡ) ʢʦʤʧʦʥʝʥʪʳ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ) 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ɼʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʧʨʦʩʪʦʛʦ ʨʘʟʙʠʝʥʠʷ ʧʦ 

ʪʝʤʘʪʠʯʝʩʢʠʤ ʢʣʘʩʪʝʨʘʤ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʥʠʝʚʘʷ ʢʦʤʧʦʥʝʥʪʘ 

ʚʙʨʘʩʳʚʘʝʤʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʤʦʞʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʫʞʝ 

ʠʤʝʶʱʠʤʠʩʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʨʦʩʪʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʜʦʙʘʚʣʝʥʠʝ 

ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʙʫʜʝʪ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʦʙʱʠʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʛʨʫʧʧʳ. 

ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʦʯʥʝʥʠʷ ʤʦʜʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʫʯʝʪʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ, 

ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 2 ʰʘʛʘ ʦʧʠʩʘʥʥʦʛʦ ʦʙʨʘʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʢʣʶʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʨʦʮʝʜʫʨʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠ ʥʦʚʳʡ ʨʝʩʫʨʩ, ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʩʝʪʠ, ʫʩʣʦʚʠʶ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʟʥʘʥʠʷ ʠ, ʛʣʘʚʥʦʝ, ʥʘʩʢʦʣʴʢʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʠʬʠʮʠʨʫʷ ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʧʝʮʠʬʠʢʝ ʦʧʝʨʠʨʦʚʘʥʠʷ ʩʝʪʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʢʦʥʢʨʝʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʩʝʪʝʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʝʛʦ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʧʫʪʝʤ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʙʣʦʢʦʚ ʠʣʠ 

ʞʝ ʜʦʙʘʚʣʝʥʠʷ ʦʪʚʝʪʚʣʝʥʠʡ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʟʘʜʘʯʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʤʝʭʘʥʠʟʤʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʫʶ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʪʜʝʣʴʥʦʡ 

ʩʝʪʠ ʠʣʠ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 
ʃʀʊɽʈɸʊʋʈɸ 

1. ʄʝʩʘʨʦʚʠʯ ʄ., ʄʘʢʦ ɼ., ʊʘʢʘʭʘʨʘ ʗ. ʊʝʦʨʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤ. - ʄ.: ʄʠʨ, 1973 ʛ. 
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ɻʃʆɹɸʃʔʅʆʁ ʕʂʆʅʆʄʀʂʀ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ  ʘʥʘʣʠʟʘ ʠʟʣʦʞʝʥʳ ʚ [1]. 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

1. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʘʥʘʣʠʟ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ (ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʮʠʢʣʦʚ). 

2. ʉʦʙʨʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

3. ʈʘʩʩʯʠʪʘʪʴ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʠ ʧʦʩʪʨʦʠʪʴ ʧʦ ʥʠʤ 

ʛʨʘʬʠʢ. 

4. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ  ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ). ɺ ʦʩʥʦʚʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʣʝʞʠʪ ʠʜʝʷ ʪʦʛʦ, ʯʪʦ ʧʦʯʪʠ ʣʶʙʫʶ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʫʤʤʦʡ ʦʪʜʝʣʴʥʳʭ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʩʠʥʫʩʦʠʜ, ʢʦʩʠʥʫʩʦʠʜ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʠ ʧʝʨʠʦʜʘʤʠ. 
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ʛʜʝ A0  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ; ɸ1 ʠ ɸ2 ï 

ʘʤʧʣʠʪʫʜʳ ʩʠʥʫʩʦʠʜ ʠ ʢʦʩʠʥʫʩʦʠʜ.  

5. ʈʘʩʩʯʠʪʘʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʥʘ ʛʘʨʤʦʥʠʢʠ: 

5.1. ʈʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ 

ʯʣʝʥʦʤ ʫʨʘʚʥʝʥʠʷ (ɸ0),  ʥʘʡʪʠ ʦʩʪʘʪʢʠ ʢʘʢ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʫʩ 

ʩʨʝʜʥʝʝ, ʠ ʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʘʨʤʦʥʠʢ 

5.2. ʈʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ((2ˊ/T)*t) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ 

ʟʥʘʯʝʥʠʡ cos ʠ sin, ʛʜʝ ʊ- ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ (ʣʝʪ), ʘ t ï ʥʦʤʝʨ  

ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʠʤ ʧʨʠʩʚʦʠʣʠ. 

5.3. ʈʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ cos ʠ sin ʜʣʷ ʜʘʥʥʦʛʦ ʫʛʣʘ (2ˊ/T)*t), ʪʦ 

ʝʩʪʴ ʥʘʡʪʠ: cos(2ˊ/T)*t ʠ sin(2ˊ/T)*t . 

 ʈʘʩʩʯʠʪʘʪ ɹ ȹy(t)ʬ*cos ʠ ȹy(t)ʬ *sin ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʫʨʘʚʥʝʥʠʷ  ȹy(t). 

5.4. ʈʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠ ̫ ʫʨʘʚʥʝʥʠʷ ȹy(t). ʧʦʜʩʪʘʚʠʚ ʚʩʝ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʨʘʥʝʝ ʟʥʘʯʝʥʠʷ: 
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5.5. ʈʘʩʩʯʠʪʘʪʴ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ȹy(t)ʬ   ʠ 

ȹy(t). 

5.6. ʈʘʟʣʦʞʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʨʘʟʥʦʩʪʴ ʥʘ ʛʘʨʤʦʥʠʢʠ. 

6. ʇʨʦʚʝʩʪʠ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ 

Statistica. ʇʨʦʛʨʘʤʤʘ Statistica ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ ʚʩʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ.   

6.1. ɺʳʚʝʩʪʠ ʪʘʙʣʠʮʫ  ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

6.2. ʇʦʩʪʨʦʠʪʴ ʧʝʨʠʦʜʦʛʨʘʤʤʫ ʧʦ ʯʘʩʪʦʪʝ, ʛʜʝ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ  

ʢʦʣʠʯʝʩʪʚʘ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʜʝʣʘʪ ɹʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝ 

ʮʠʢʣʦʚ. 

6.3. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʛʘʨʤʦʥʠʢ. 

7. ʈʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ʛʘʨʤʦʥʠʢʠ ʠ 

ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʧʘʨʫ ʣʝʪ ʚʧʝʨʝʜ.  

ɸʥʘʣʠʟ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʣʠʯʠʷ ʮʠʢʣʦʚ) ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ ʚ ʤʠʨʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʟʷʪʳ ʩ ʩʘʡʪʘ World Bank.  

ʇʦʢʘʟʘʪʝʣʴ- ʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʩʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ( ʩʠʥʫʩ, ʢʦʩʠʥʫʩ ʠ ʜʨ.) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣ.1. ʏʘʩʪʦʪʘ ï  ʵʪʦ ʯʠʩʣʦ ʮʠʢʣʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʛʜʝ ʢʘʞʜʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) 

 

 

ʊʘʙʣʠʮʘ 1. ɿʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʛʨʘʤʤʳ, ʧʦʢʘʟʘʪʝʣʴ - ʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ 

hi-tech 
Spectral analysis: ʊʝʤʧʳ ʨʦʩʪʘ, % (ʢʩʶ.ʩʪʘʪ (B2:N14)) No. of cases: 12 

k ʏʘʩʪʦʪʘ (ʇʝʨʠʦʜ) 
 

Cosine - Coeffs 

 

Sine - Coeffs 
Periodogram 

0 0,000000  -0,00000 -0,00000 0,000 

1 0,083333 12,00000 -2,52182 2,42576 73,463 

2 0,166667 6,00000 1,39038 -9,38284 539,825 

3 0,250000 4,00000 0,15864 -3,99708 96,011 

4 0,333333 3,00000 0,61608 1,56697 17,010 

5 0,416667 2,40000 2,39543 5,25857 200,344 

6 0,500000 2,00000 13,68628 -0,00000 1123,885 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ 

0,166667 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 6,000- ʯʠʩʣʫ ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ,  
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ʪʨʝʙʫʶʱʠʭʩʷ ʥʘ ʧʦʣʥʳʡ ʮʠʢʣ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʵʢʩʧʦʨʪʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʜʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ 6 ʣʝʪʥʠʡ ʮʠʢʣ ʚ ʠʟʤʝʥʝʥʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʉʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʧʦ ʧʝʨʠʦʜʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʮʠʢʣ ʧʨʠʤʝʨʥʦ ʚ 6 ʣʝʪ. ʏʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ 

ʥʘʰʝʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ ʚ 12 ʣʝʪ, ʜʘʥʥʳʡ ʮʠʢʣ ʧʦʚʪʦʨʠʪʩʷ 2 ʨʘʟʘ. ʊʘʢʞʝ 

ʧʦ ʨʠʩ.1 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ ʩʧʘʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʣʝʜʫʶʱʝʡ ʤʦʜʝʣʠ, ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʦ ʦʧʠʩʳʚʘʶʱʝʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ: 

 

 

 

ʊʝʧʝʨʴ ʧʦʩʪʨʦʠʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʛʨʘʬʠʢʝ ʠ ʨʘʩʩʯʠʪʘʝʤ 

ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. 
 

 
ʈʠʩ. 1. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʩ  ʧʨʦʛʥʦʟʥʳʤ ʟʥʘʯʝʥʠʝʤ 

 

ʇʦʢʘʟʘʪʝʣʴ ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ ʚ ʤʠʨʝ. 

ɺʩʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʘ 2. ɿʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʛʨʘʤʤʳ, ʧʦʢʘʟʘʪʝʣʴ ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʪʝʥʪʦʚ ʚ ʤʠʨʝ 
Spectral analysis: ʊʝʤʧʳ ʨʦʩʪʘ, % (ʢʩʶ.ʩʪʘʪ2 (B2:AB28)) No. of cases: 26 

k ʏʘʩʪʦʪʘ kT  Period kA (Cosine ï Coeffs) kB (Sine ï Coeffs) Periodogram 

0 0   0 0 0 

1 0,038462 26 -0,66388 -0,36517 7,46308 

2 0,076923 13 -0,39192 0,35345 3,62087 

3 0,115385 8,66667 -0,21008 0,45335 3,2456 

4 0,153846 6,5 2,07916 0,27632 57,19041 

5 0,192308 5,2 -0,00273 -0,40972 2,18241 

6 0,230769 4,33333 0,37523 1,94407 50,96272 

7 0,269231 3,71429 -1,03933 -1,3226 36,78308 

8 0,307692 3,25 0,3154 -0,35763 2,95594 

9 0,346154 2,88889 0,52915 0,44987 6,27103 

10 0,384615 2,6 -1,95009 1,10814 65,40074 

11 0,423077 2,36364 0,20465 -1,25002 20,8576 

12 0,461538 2,16667 0,30856 -0,54599 5,11303 

13 0,5 2 -0,33355 0 1,44629 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʧʝʨʠʦʜʦʛʨʘʤʤʝ ʥʘ ʜʘʥʥʦʡ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ 

ʚʦʟʤʦʞʥʳ ʪʨʠ ʮʠʢʣʘ. ʏʘʩʪʦʪʝ 0,15 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʠʢʣ 6,5 ʣʝʪ, ʯʘʩʪʦʪʝ 

0,23 ï 4,3 ʛʦʜʘ ʠ ʯʘʩʪʦʪʝ 0,38 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʠʢʣ ʨʘʚʥʳʡ 2,6 ʛʦʜʘ.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʮʠʢʣʦʚ. 

 

 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ 26 ʧʝʨʠʦʜʦʚ ʚʦʟʤʦʞʥʦ 4 ʮʠʢʣʘ ʧʦ 6,5 

ʣʝʪ, 6 ʮʠʢʣʦʚ ʧʦ 4,3 ʛʦʜʘ ʠ 10 ʮʠʢʣʦʚ ʧʦ 2,6 ʛʦʜʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʮʠʢʣʠʯʥʦ  ʠ ʥʝʫʩʪʦʡʯʠʚʦ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ ʛʘʨʤʦʥʠʢʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ -  ʢʦʣʠʯʝʩʪʚʦ  

ʧʘʪʝʥʪʦʚ ʚ ʤʠʨʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
 

 



95 

 

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʥʘʡʜʝʤ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʠ ʨʘʩʩʯʠʪʘʝʤ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ. ɻʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʨʠʩ. 2. 
 

 
ʈʠʩ. 2. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʩ  ʧʨʦʛʥʦʟʥʳʤʠ ʟʥʘʯʝʥʠʤ̫ʠ  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʷ 

ʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ hi-tech. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʵʢʩʧʦʨʪ ʨʘʟʚʠʚʘʝʪʩʷ ʮʠʢʣʠʯʥʦ. ɼʣʠʥʘ ʮʠʢʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 6 ʣʝʪ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝʫʩʪʦʡʯʠʚʦ, ʪʘʢ ʢʘʢ ʬʘʟʳ ʧʦʜʲʝʤʘ ʯʝʨʝʜʫʶʪʩʷ ʩ 

ʬʘʟʘʤʠ ʩʧʘʜʘ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʣʠʰʴ 

ʦʜʥʦʛʦ ʮʠʢʣʘ. ʇʦʩʪʨʦʝʥʥʳʡ ʥʘʤʠ ʧʨʦʛʥʦʟ ʧʦʢʘʟʘʣ ʜʘʣʴʥʝʡʰʝʝ 

ʮʠʢʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʊʘʢ ʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ ʚ ʤʠʨʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ 

ʥʘʣʠʯʠʝ ʮʠʢʣʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʵʢʩʧʦʨʪʘ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʦʛʣʘʩʥʦ ʪʨʝʤ ʥʘʢʣʘʜʳʚʘʶʱʠʤʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʮʠʢʣʘʤ ʩ 

ʧʝʨʠʦʜʘʤʠ  6,5 ʣʝʪ, 4,3 ʛʦʜʘ ʠ 2,6 ʣʝʪ. ʊʝʤ ʩʘʤʳʤ ʤʳ ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʷʚʣʷʝʪ ʝʱʝ ʙʦʣʴʰʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʘʢ ʢʘʢ  

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʥʝʫʩʪʦʡʯʠʚʦ ʠ ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʬʦʨʤʝ ʮʠʢʣʦʚ. 
ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

1. ʅ.ʀ.ɼʠʜʝʥʢʦ, ʄʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ: ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ,  2008ʛ. 
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ʉʪʦʨʫʙʣʝʚ ʄ.ʃ., ɸʥʠʢʝʝʚʘ ʆ.ɺ. 

 

ɺʓɹʆʈ ʋʇʈɸɺʃʗʖʑʀʍ ʇɸʈɸʄɽʊʈʆɺ ʇʈʀ 

ʇʆɺʓʐɽʅʀʀ ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊʀ ʇʈʆʎɽʉʉʆɺ 

ʀʅʊɽɻʈʀʈʆɺɸʅʓʍ ʉʀʉʊɽʄ ʄɽʅɽɼɾʄɽʅʊɸ ʅɸ ʆʉʅʆɺɽ 

ʇʈʀʄɽʅɽʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʄɽʊʆɼʆɺ 

 

ʛ. ʂʫʨʩʢ, ʌɻɹʆʋ ɺʇʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ (ʀʉʄ) S(t0) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʩʪʦʷʥʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʭʦʜʦʚ X; ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ U; ʨʝʩʫʨʩʦʚ R) ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ ʧʨʦʮʝʩʩʘ 

ʀʉʄ. ʇʨʦʮʝʩʩ ʀʉʄ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʢʘʞʜʦʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ  

ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʘ ʀʉʄ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʀʉʄ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʥʦʪʳ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʀʉʄ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʝʨʳ ʠʜʝʥʪʠʯʥʦʩʪʠ 

)(

)},{},{},({)(}){},{},({

j

jslijsli
j

yH

yruxHyHruxH
R ,  (1) 

ʛʜʝ H({ xi},{ ul},{ rs}) ï ʵʥʪʨʦʧʠʷ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʚʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʀʉʄ; H({ xi},{ ul},{ rs},yj) ï ʵʥʪʨʦʧʠʷ ʩʠʩʪʝʤʳ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʚʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ʧʨʦʮʝʩʩʘ 

ʀʉʄ;  H(yj) ï ʵʥʪʨʦʧʠʷ j-ʛʦ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʮʝʩʩʘ ʀʉʄ. 

ʆʧʨʝʜʝʣʝʥʠʝ Rj ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʀʉʄ, ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ 

ʦ ʧʦʣʥʦʪʝ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ j-ʛʦ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʮʝʩʩʘ ʀʉʄ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʧʨʦʮʝʩʩʘ ʀʉʄ ʠ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʂʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʦ j-ʦʤ ʚʳʭʦʜʥʦʤ ʧʘʨʘʤʝʪʨʝ ʧʨʦʮʝʩʩʘ ʀʉʄ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʵʥʪʨʦʧʠʡ H({ xi},{ ul},{ rs}) = H({ xi},{ ul},{ rs},yj). ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʝʨʘ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ Rj ʨʘʚʥʘ 1, ʘ ʧʨʦʮʝʩʩ ʀʉʄ ʩʯʠʪʘʝʪʩʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ, ʪ.ʝ. 

ʚʩʝ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʀʉʄ ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʥʦʩʪʴʶ. 

ɽʩʣʠ Rj<1, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʭʦʜʥʦʤ ʧʘʨʘʤʝʪʨʝ ʧʨʦʮʝʩʩʘ ʀʉʄ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ, 

ʩʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʫʯʪʝʥʥʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʵʪʦʤʫ ʚʚʝʜʝʥʦ 
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ʧʦʥʷʪʠʝ  ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ Rʢʨ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ 

ʩʣʦʞʥʦʩʪʠ ʩʝʪʠ ʧʨʦʮʝʩʩʦʚ ʀʉʄ ʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʩʘʤʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʀʉʄ 

Rj Ó Rʢʨ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʳ. 

ɼʣʷ ʚʳʙʦʨʘ ʠʟ ʯʠʩʣʘ ʚʭʦʜʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʀʉʄ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 
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  (2) 

ʛʜʝ H(xi) ï ʵʥʪʨʦʧʠʷ i-ʦʛʦ ʚʭʦʜʘ ʧʨʦʮʝʩʩʘ ʀʉʄ; H(ul) ï ʵʥʪʨʦʧʠʷ l-ʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʘ ʀʉʄ; H(rs) ï ʵʥʪʨʦʧʠʷ s-ʦʛʦ 

ʨʝʩʫʨʩʘ ʧʨʦʮʝʩʩʘ ʀʉʄ. 

ʂʨʠʪʝʨʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʷʚʣʷʷʩʴ ʦʮʝʥʢʦʡ ʚʳʭʦʜʦʚ ʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʀʉʄ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʘʪ ʦʮʝʥʢʦʡ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʨʫʛʦʛʦ (ʜʨʫʛʠʭ) ʧʨʦʮʝʩʩʘ (ʧʨʦʮʝʩʩʦʚ) ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʳʭʦʜʥʳʭ ʢʨʠʪʝʨʠʝʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ çʇʣʘʥʠʨʦʚʘʥʠʝ 

ʚʳʧʫʩʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʫʩʢʦʤ ʧʨʦʜʫʢʮʠʠè, 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʥʘ ʆɸʆ çɻʝʦʤʘʰè, ʜʣʷ ʧʨʠʥʷʪʦʛʦ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʛʦ 

ʫʨʦʚʥʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʚʠʜʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠè; çʇʦʨʷʜʦʢ 

ʢʦʥʪʨʦʣʷ ʠ ʠʩʧʳʪʘʥʠʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘè; çʇʦʨʷʜʦʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘè; çʇʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚè (R = 0,91 > Rʢʨ). ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʚʠʜʦʚ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠè (R = 0,52). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ 

ʈʌ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ï 

ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʄʂ-2554.2013.8. 
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ɻʣʦʜ  ʆ.ɼ., ʃʘʥʢʠʥ ɺ.ɽ.  

 

ʇʈʀʄɽʅɽʅʀɽ ɸʇʇɸʈɸʊɸ ʅɽʏɽʊʂʆʁ ʃʆɻʀʂʀ ɼʃʗ ɿɸɼɸʏ 

ʋʇʈɸɺʃɽʅʀʗ ɿɸʇɸʉɸʄʀ  

 

ʛ. ʊʘʛʘʥʨʦʛ, ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʬʘʢʫʣʴʪʝʪ ʌʋʕʉ 

 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ, ʦʙʱʫʶ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʣʶʙʦʛʦ ʩʝʢʪʦʨʘ ʚʩʷʢʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʘ [1]. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʘʧʘʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʞʜʘʪʴ ʧʦʢʘ ʠʭ ʟʘʢʘʟʳ 

ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ. ɼʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʮʝʥ ʥʘ ʩʳʨʴʝ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʩʦʟʜʘʥʠʠ ʟʘʧʘʩʦʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ.  

ʄʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʩʠʥʪʝʟʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʥʝʩʷ ʚ ʧʝʨʚʫʶ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘ ʚʦ ʚʪʦʨʫʶ ï 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ 

ʠʩʧʦʣʴʟʫʝʪ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʦʚʝʜʯʝʩʢʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʢʘʢ ʦʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʦʤ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ [3]. ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʥʝ ʧʨʦʩʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʥʦ ʚʳʩʪʫʧʘʝʪ ʦʜʥʦʡ ʠʟ ʤʦʱʥʳʭ ʜʚʠʞʫʱʠʭ ʩʠʣ ʠʭ ʨʘʟʚʠʪʠʷ. 

ɿʘʧʘʩʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʦʙʲʝʢʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʠʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʠ ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʣʠʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ [4]. ʊʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʟʘʧʘʩʳ ʚʩʝʛʜʘ ʩʯʠʪʘʣʠʩʴ ʬʘʢʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ, ʘ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʜʝʞʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʨʦʩʘ, ʧʦʜʢʨʝʧʣʷʝʤʘʷ ʩʝʨʴʝʟʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʜʦʧʦʩʪʘʚʦʢ, ʚʳʥʫʞʜʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʧʘʩʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʨʝʤʝʥʥʦʤʫ ʠʩʢʣʶʯʝʥʠʶ ʠʟ ʦʙʦʨʦʪʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʟʘʧʘʩʦʚ 

ʥʘʨʫʰʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʩʳʨʴʷ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ ʟʘʧʯʘʩʪʝʡ, ʩʨʳʚʘʝʪʩʷ ʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʠ 

ʤʦʨʘʣʴʥʦʤʫ ʫʱʝʨʙʫ [5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʧʘʩʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʡ. ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʪʘʢʠʭ ʟʘʜʘʯ 

ʧʨʠʚʦʜʠʪʩʷ ʚ [6]. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ 
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ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ: ʧʦ ʚʠʜʫ ʟʘʧʘʩʦʚ, ʧʦ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ, ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ, ʧʦ ʩʪʨʫʢʪʫʨʝ ʟʘʧʘʩʦʚ, ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ, ʧʦ ʮʝʣʷʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ʩʠʩʪʝʤʳ. 

ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʟʘʧʘʩʘʤʠ ʣʶʙʦʛʦ ʪʦʚʘʨʘ ʩʣʝʜʫʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘ: ʢʦʛʜʘ ʧʦʧʦʣʥʷʪʴ ʟʘʧʘʩ ʠ ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ 

ʨʘʟʤʝʨ ʟʘʢʘʟʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʦʤʝʥʪʦʚ ʠ ʦʙʲʝʤʦʚ ʟʘʢʘʟʦʚ ʢ 

ʧʦʩʪʘʚʱʠʢʘʤ ʥʘ ʚʦʩʧʦʣʥʝʥʠʝ ʟʘʧʘʩʘ, ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʢʣʘʜʩʢʦʡ 

ʩʠʩʪʝʤʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʠʣ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʥʠʤʘʶʪʩʷ ʵʪʠ 

ʨʝʰʝʥʠʷ, ʥʘʟʳʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. ʂʘʞʜʘʷ 

ʩʪʨʘʪʝʛʠʷ ʩʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ (ʯʘʱʝ ʚʩʝʛʦ ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʤ 

ʩʤʳʩʣʝ) ʟʘʪʨʘʪʘʤʠ ʧʦ ʜʦʚʝʜʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʦ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʪʨʘʪʝʛʠʡ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʘʪʨʘʪ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ [4]. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʚ ʥʠʭ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʨʝʘʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʧʨʠʚʦʜʷʱʠʝ ʢ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʤʦʜʝʣʠ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ; ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʜʨ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʘʚʪʦʤʘʪʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ [7]. 

ɺʣʠʷʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʜʘʶʪʩʷ 

ʢʘʢʦʤʫ-ʣʠʙʦ ʫʯʝʪʫ, ʜʝʣʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʚʢʣʶʯʝʥʠʝ ʚ ʩʭʝʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʘʢ ʩʨʝʜʘ [7]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʦʞʥʦʡ ʩʣʫʯʘʡʥʦʡ ʩʨʝʜʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʦʙʲʝʢʪʘ ʠ ʩʨʝʜʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ 

ʩʠʩʪʝʤʳ ñʘʚʪʦʤʘʪ - ʩʨʝʜʘò(ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪ- ʩʨʝʜʘ 

 

ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʘʚʪʦʤʘʪʘ A  ʷʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʜʣʷ ʦʙʲʝʢʪʘ 

(ʩʨʝʜʳ) S, ʘ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʩʨʝʜʳ S - ʚʭʦʜʥʳʤʠ ʜʣʷ ʘʚʪʦʤʘʪʘ A . 

ʉʨʝʜʫ S ʤʦʞʥʦ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʚʠʜʝ ɺɸ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʚʨʝʤʝʥʠ. ʇʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺɸ ʚʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 
z t z t y t( ) [ ( ), ( )],1  

x t z t( ) [ ( )]  

ʛʜʝ z t z t y t( ) [ ( ), ( )]1  - ʬʫʥʢʮʠʷ ʧʝʨʝʭʦʜʦʚ, x t z t( ) [ ( )]  - ʬʫʥʢʮʠʷ 

ʚʳʭʦʜʦʚ. 

ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ y t( )  ʘʚʪʦʤʘʪʘ A  ʙʫʜʝʤ ʥʘʟʳʚʘʪʁ ʜʝʡʩʪʚʠʷʤʠ, ʘ 

ʚʭʦʜʥʳʝ x t( )  - ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʘʚʪʦʤʘʪʳ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ [8], ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʠʝʤʢʠ ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ, ʧʦʩʪʘʚʣʷʝʤʦʛʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ 

ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʥʝʬʪʝʧʝʨʝʚʘʣʦʯʥʦʛʦ ʫʟʣʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʥʦʩʠʪ ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʥʘʨʷʜʫ ʩ ʜʠʩʢʨʝʪʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʧʨʝʨʳʚʥʳʝ, ʠ ʥʘʦʙʦʨʦʪ. 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɼʦʣʞʥʘ ʙʳʪʴ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʧʦʣʥʦʪʳ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʠʮʘʤʠ ʩʠʩʪʝʤʳ "ʘʚʪʦʤʘʪ - 

ʩʨʝʜʘ". ʆʜʥʘʢʦ ʯʨʝʟʤʝʨʥʳʡ ʫʯʝʪ ʨʘʟʣʠʯʥʳʭ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʪʨʫʜʥʦʩʪʷʤ, ʛʨʦʤʦʟʜʢʦʩʪʠ ʤʦʜʝʣʠ. 

ʆʪʥʝʩʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʟʥʘʢʘ ʢ ʛʨʫʧʧʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʪʘʢʦʡ 

ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ 

ʘʜʝʢʚʘʪʥʘ ʨʝʘʣʴʥʦʩʪʠ. 

ʋʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʤʦʜʝʣʝʡ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 
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[3] ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ, ʝʛʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʦʜʩʠʩʪʝʤ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʷʭ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ 

ʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʜʘʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ 

ʘʜʝʢʚʘʪʥʳʭ ʤʦʜʝʣʝʡ ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ [9]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ ʦʙʲʝʢʪʦʚ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʠ 

ʪʘʢʦʤ ʟʘʜʘʥʠʠ ʪʝʨʤʠʥʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʪʘʢʠʤʠ ʢʘʢ çʭʦʨʦʰʝʝ 

ʜʝʡʩʪʚʠʝè, çʧʣʦʭʦʝ ʜʝʡʩʪʚʠʝè ʠ ʪ.ʜ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʃʇ ʟʘʜʘʝʪʩʷ ʥʘʙʦʨʦʤ (ɢ, T(ɢ), U, G, M), ʚ ʢʦʪʦʨʦʤ ɢ - ʥʘʟʚʘʥʠʝ ʵʪʦʡ 

ʧʝʨʝʤʝʥʥʦʡ; T(ɢ) - ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ɢ; U - ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ; G - 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʧʦʨʦʞʜʘʶʱʝʝ ʪʝʨʤʳ ʤʥʦʞʝʩʪʚʘ T(ɢ); M - 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʢʘʞʜʦʤʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ X 

ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʛʦ ʩʤʳʩʣ M(X), ʧʨʠʯʝʤ M(X) ʦʟʥʘʯʘʝʪ ʥʝʯʝʪʢʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ U. 

ʉʤʳʩʣ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ X ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
x

:UŸ[0,1], ʢʦʪʦʨʘʷ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ u U  ʩʪʘʚʠʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʥʘʯʝʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩ X. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʩʪʨʦʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ M ʩʦ ʩʚʦʠʤ 

ʥʦʩʠʪʝʣʝʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ʇʨʠ 

ʵʪʦʤ ʧʦʜ ʥʦʩʠʪʝʣʝʤ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦʥʠʤʘʶʪ ʤʥʦʞʝʩʪʚʦ X
`
, ʪʘʢʦʝ 

ʯʪʦ X
'
={x|ÕM(x)>0, x  X} . 

ʕʣʝʤʝʥʪʳ ʪʝʨʤ - ʤʥʦʞʝʩʪʚ ʥʘʟʳʚʘʶʪʩʷ ʥʝʯʝʪʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠ  

ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʪʨʦʝʢ: , , ( )
~

X C , ʛʜʝ  - ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʝʯʝʪʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, X={x} - ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ (ʙʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ), 
~

( ) {
( )

( ) / }C
C

x x , (x X) - ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ X, 

ʦʧʠʩʳʚʘʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 

. 

ʀʟʚʝʩʪʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʚʪʦʤʘʪʘ [7]. 

ɺɸ X, Y, Z, {P ( z(t) = z
j

/ x(t) = x
m

z
i

, ( ) )}z t 1 , 

{P ( y(t) = y
n

/ z(t) = z
j

x
m

z
i

, ( ) , ( ) )},x t z t 1  P(0)  

ʕʪʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʟʘʜʘʥʠʝ ɺɸ, ʛʜʝ X={x1, é,xM} - ʚʭʦʜʥʦʡ ʘʣʬʘʚʠʪ; 

Y={y1, é,yN}  - ʚʳʭʦʜʥʦʡ ʘʣʬʘʚʠʪ, Z={z1, é,zI} - ʘʣʬʘʚʠʪ ʩʦʩʪʦʷʥʠʡ; 
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P={P(z(t)=zj/x(t)=xm, z(t-1)=zi)}  - ʤʥʦʞʝʩʪʚʦ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʝʙʳʚʘʥʠʝ ɺɸ ʚ ʪʘʢʪʝ ʚʨʝʤʝʥʠ t ʚ ʩʦʩʪʦʷʥʠʝ z(t)=zj,
 
 ʧʨʠ 

ʫʩʣʦʚʠʠ ʧʦʜʘʯʠ ʚ ʵʪʦʤ ʪʘʢʪʝ ʥʘ ʚʭʦʜ ʧʘʨʘʤʝʪʨʘ x(t)=xm ʠ ʧʨʝʙʳʚʘʥʠʷ ɺɸ 

ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʪʘʢʪʝ (t-1) ʚ ʩʦʩʪʦʷʥʠʠ z(t-1)=zi,; R={P(y(t)=yn/z(t)=zj, 
x(t)=xm, z(t-1)=zi)}  - ʤʥʦʞʝʩʪʚʦ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʥʘʣʠʯʠʝ ʥʘ ʚʳʭʦʜʝ ɺɸ ʚ ʪʘʢʪʝ ʚʨʝʤʝʥʠ t ʧʘʨʘʤʝʪʨʘ y(t)=yn
 
 ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʦʜʘʯʠ ʚ ʵʪʦʤ ʪʘʢʪʝ ʥʘ ʚʭʦʜ ʧʘʨʘʤʝʪʨʘ x(t)=xm, ʥʘʭʦʞʜʝʥʠʷ ɺɸ ʚ 

ʩʦʩʪʦʷʥʠʠ z(t)=zj
 
 ʠ ʧʨʝʙʳʚʘʥʠʷ ɺɸ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʪʘʢʪʝ (t-1) ʚ 

ʩʦʩʪʦʷʥʠʠ z(t-1)=zi; P
(0)

 - ʤʘʪʨʠʮʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, 

P
(0)

=| P
(0)

1, P
(0)

2, é,P
(0)

I |, |Z|=I, P
(0)

1=P(z(t0)=zi), i I1,  (ʨʠʩʫʥʦʢ 2). 

ʅʝʯʝʪʢʠʤ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʘʚʪʦʤʘʪʦʤ (ʅɺɸ) ʥʘʟʦʚʝʤ [7]: 

ɺɸ X, Y,  Z,  {P(z
j

/ x
m

z
i

, )} , {P (y
n

/ z
j

x
m

z
i

, , )} , P(0) , { , T( ), Z X , 

G M, } , { , T( ) , Z X Z , ɻ N, } , { , T( ) ,Z V H, , } , 

 

{ , , , }
( )

Z P P R
0  

X Y 

ɸʚʪʦʤʘʪ 

 
ʈʠʩʫʥʦʢ 2. ʅʝʯʝʪʢʠʡ ʘʚʪʦʤʘʪ 

 

ʛʜʝ X,  Y,  Z,  - ʚʭʦʜʥʦʡ ʘʣʬʘʚʠʪ, ʚʳʭʦʜʥʦʡ ʘʣʬʘʚʠʪ ʠ ʘʣʬʘʚʠʪ ʩʦʩʪʦʷʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; {P(z
j

/ x
m

z
i

, )} , {P (y
n

/ z
j

x
m

z
i

, , )}  ʠ P(0) - ʤʘʪʨʠʮʳ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʦʚ, ʚʳʭʦʜʦʚ ʠ ʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; { , T( ), Z X , G M, }  - ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ 

(ʃʇ) ñɺʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʘʪʘò, ʛʜʝ  - ʥʘʠʤʝʥʦʚʘʥʠʝ ʃʇ, T( ) - 

ʝʝ ʪʝʨʤ - ʤʥʦʞʝʩʪʚʦ, Z X  - ʙʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ, G  - ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ 

ʧʨʘʚʠʣʦ, ʧʦʨʦʞʜʘʶʱʝʝ ʥʘʟʚʘʥʠʷ 
k

 ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ , M  - 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʢʘʞʜʦʡ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 
k

 

ʝʝ ʩʤʳʩʣ M(
k

) , { , T( ) , Z X Z , ɻ N, }  - ʃʇ ñɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ʘʚʪʦʤʘʪʘò, ʛʜʝ - ʥʘʠʤʝʥʦʚʘʥʠʝ ʃʇ, T( )  - ʝʝ ʪʝʨʤ- ʤʥʦʞʝʩʪʚʦ; Z X Z  

- ʙʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ; ɻ  - ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʧʦʨʦʞʜʘʶʱʝʝ 

ʥʘʟʚʘʥʠʷ 
p

 ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ , N  - ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, 

ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʢʘʞʜʦʡ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 
p

 ʝʝ ʩʤʳʩʣ N(
p

) ; { , 

T( ) ,Z V H, , }  - ʃʇ òʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝò, ʛʜʝ  - ʥʘʠʤʝʥʦʚʘʥʠʝ ʃʇ, 
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T( ) - ʝʝ ʪʝʨʤ- ʤʥʦʞʝʩʪʚʦ; Z  - ʙʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ, V  - ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ 

ʧʨʘʚʠʣʦ, ʧʦʨʦʞʜʘʶʱʝʝ ʥʘʟʚʘʥʠʷ 
t
 ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ , H  - 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʢʘʞʜʦʡ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 
t
 

ʝʝ ʩʤʳʩʣ H t( ) . 

ʇʫʩʪʴ T( ) { , }
1 2

, ʛʜʝ 
1
 - ñʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʘʪʘò, 
2

 - ñʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ 

ʘʚʪʦʤʘʪʘò. ʅʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ 
k

, (k 1,K )  ʟʘʜʘʶʪʩʷ ʪʨʦʡʢʘʤʠ 

{ , ( ), }
~

k
C

k
Z X , ʛʜʝ C

k C
k

z
i

xm z
i

xm

~

( )
( )

( , ) / , , ( , )z
i

xm Z X  

- ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʟʘʜʘʥʥʳʝ ʥʘ ʙʘʟʦʚʦʤ ʤʥʦʞʝʩʪʚʝ Z X , 

ʦʧʠʩʳʚʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʘʜʘʥʠʝ ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 
k
. ɹʘʟʦʚʦʝ 

ʤʥʦʞʝʩʪʚʦ Z X  ʨʘʥʞʠʨʦʚʘʥʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠʥʜʝʢʩʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ 

ʧʘʨ ʵʣʝʤʝʥʪʦʚ. ʇʨʘʚʠʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

C
k

z
i

x
m( )

( , )  ʟʘʜʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ. 

ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, T( )={ , }
1 2

, ʛʜʝ 
1
- ñʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʘʚʪʦʤʘʪʘò, 
2

- ñʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ ʘʚʪʦʤʘʪʘò. ʅʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ 
p

, (p 1,P)  ʟʘʜʘʶʪʩʷ ʪʨʦʡʢʘʤʠ 

{ , ( ), }
~

p
C

p
Z X Z , ʛʜʝ C

p C p
z
j

xm z
i

z
j

xm z
i

~

( )
( )

( , , ) / , , , 

( , , )z
j

xm z
i

Z X Z  - ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʟʘʜʘʥʥʳʝ ʥʘ ʙʘʟʦʚʦʤ 

ʤʥʦʞʝʩʪʚʝ Z X Z, ʦʧʠʩʳʚʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʘʜʘʥʠʝ ʥʝʯʝʪʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ 
p
. ɹʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ Z X Z  ʨʘʥʞʠʨʦʚʘʥʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʠʥʜʝʢʩʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʪʨʦʝʢ ʵʣʝʤʝʥʪʦʚ. ʇʨʘʚʠʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ C p
z

j
xm z

i( )
( , , )  ʟʘʜʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ. 

ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, T( ) ={ , }
1 2

, ʛʜʝ 
1
 - ñʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝò, 
2
 - ñʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝò. 

ʅʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ 
t
, (t 1,T)  ʟʘʜʘʶʪʩʷ ʪʨʦʡʢʘʤʠ { , ( ), }

~

t
C

t
Z  

ʛʜʝ C
t C

t

z
i

z
i

~

( )
( )

( ) / , z
i

Z  - ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʟʘʜʘʥʥʳʝ 

ʥʘ ʙʘʟʦʚʦʤ ʤʥʦʞʝʩʪʚʝ Z, ʦʧʠʩʳʚʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʘʜʘʥʠʝ 

ʥʝʯʝʪʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 
t
. ɹʘʟʦʚʦʝ ʤʥʦʞʝʩʪʚʦ Z  ʨʘʥʞʠʨʦʚʘʥʦ ʧʦ ʤʝʨʝ 
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ʨʦʩʪʘ ʠʥʜʝʢʩʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ʇʨʘʚʠʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
C

t

z
i( )

( )  ʟʘʜʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʥʝʯʝʪʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 
1
 ʠ 

2
. 

ɸʥʘʣʦʛʠʯʥʦ ʟʘʜʘʶʪʩʷ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ 
1
 ʠ 

2
, 

1
 ʠ 

2 .
 

 
 

 

                1                  

2

 

                                        .... 

                .. 

1

                       

                                                                            ZxX 

 

 ..                    (z1,x1) (z1,x2)                          (zI,xM) 

 
ʈʠʩʫʥʦʢ 3. ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

 

ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʚʦʟʥʠʢʣʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʧʳʪʘʶʪʩʷ ʧʦʜʜʝʨʞʘʪʴ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʘʭ ʧʨʦʙʣʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʥʦʚʠʟʥʦʡ ʠ 

ʙʦʣʴʰʠʤʠ ʦʙʣʘʩʪʷʤʠ ʧʦʠʩʢʘ [1]. ɿʜʝʩʴ ʯʘʩʪʦ ʤʦʞʝʪ ʥʝ ʙʳʪʴ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ. ɿʘʜʘʯʠ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʟʘʜʘʯ 

ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞʠ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ, ʥʦ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʥʠʤʘʥʠʷ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ ʤʝʥʝʜʞʝʨʘ. 

ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʧʨʠʥʷʪʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʨʘʟʤʝʨʦʚ ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʩʨʦʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʩʢʣʘʜ, ʪʦ ʠʤʝʥʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʤʥʝʥʠʷʤʠ ʵʢʩʧʝʨʪʦʚ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʠ 

ʨʝʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʨʦʙʣʝʤʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ. 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʥʘʟʳʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʤʠ [3] ʠʣʠ ʵʢʩʧʝʨʪʥʳʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʦʜʭʦʜʳ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʝ ʚʳʷʚʣʝʥʠʝ 

ʠ ʦʙʦʙʱʝʥʠʝ ʤʥʝʥʠʡ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ - ʵʢʩʧʝʨʪʦʚ. ʉʨʝʜʠ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʨʘʟʣʠʯʘʶʪ: ʤʝʪʦʜʳ ʪʠʧʘ çʤʦʟʛʦʚʦʡ ʘʪʘʢʠè, ʤʝʪʦʜʳ ʪʠʧʘ 

çʩʮʝʥʘʨʠʝʚè, ʤʝʪʦʜʳ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʤʝʪʦʜʳ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʚʳʙʦʨʘ 

ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ 

ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʧʨʠʤʝʥʠʤ ʤʝʪʦʜʳ ʪʝʦʨʠʠ 
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ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ʀʟʚʝʩʪʥʦ [9] ʧʨʠʤʝʥʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʃʇ) ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ.  

ʇʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʘʚʠʣ ʚ ʚʠʜʝ 

ñʫʩʣʦʚʠʝ - ʜʝʡʩʪʚʠʝò, ʛʜʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʫʪʚʝʨʞʜʝʥʠʷʤʠ ʦ 

ʩʦʜʝʨʞʠʤʦʤ ɹɼ (ʬʘʢʪʦʚ), ʘ ʜʝʡʩʪʚʠʷ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʮʝʜʫʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ɹɼ [10]. 

ʇʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʦʙʣʘʜʘʶʪ ʤʦʜʫʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʟʥʘʥʠʡ, ʣʝʛʢʦ ʨʘʩʰʠʨʷʶʪʩʷ ʠ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ. 

ʇʨʦʜʫʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʩʥʘʯʘʣʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʘʥʪʝʮʝʥʜʝʥʪʥʘʷ ʯʘʩʪʴ (ʫʩʣʦʚʠʷ), ʠʤʝʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʫʩʣʦʚʥʦ - 

ʚʳʚʦʜʠʤʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʪʠʧʦʤ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʷʚʣʷʝʪʩʷ ʮʝʣʝ-

ʚʳʚʦʜʠʤʳʝ (ʜʝʡʩʪʚʠʝ - ʚʳʚʦʜʠʤʳʝ ʠʣʠ ʢʦʥʩʝʢʚʝʥʪ-ʚʳʚʦʜʠʤʳʝ) 

ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʀʟʚʝʩʪʥʦ [10] ʪʨʠ ʚʠʜʘ ʫʩʣʦʚʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ 

ʧʨʘʚʠʣ ʫʩʣʦʚʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ: 

ʈ1: ɽʉʃʀ x  ʝʩʪʴ A  ʊʆ y  ʝʩʪʴ B ; 

ʈ2: ɽʉʃʀ x  ʝʩʪʴ A  ʊʆ y  ʝʩʪʴ B  ʀʅɸʏɽ C ; 

ʈ3: ɽʉʃʀ x
1
 ʝʩʪʴ A

1
 ʠ x

2
 ʝʩʪʴ A

2
 ʠ ... x

n
 ʝʩʪʴ A

n
 ʊʆ y  ʝʩʪʴ B . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʚ ʥʝʯʝʪʢʠʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʚʪʦʤʘʪ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, 

ʚʥʫʪʨʝʥʥʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʚʳʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʧʨʘʚʠʣʘʤʠ ʚʳʚʦʜʘ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʫʶ 

ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. 
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ʂʦʨʥʝʡʯʫʢ ɹ.ɺ. 

 

ʕʂʉʇʈɽʉʉ-ʄɽʊʆɼ ʈɽʐɽʅʀʗ ʇʆʈʊʌɽʃʔʅʓʍ ɿɸɼɸʏ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè 

 

     ʊʝʦʨʠʷ ʧʦʨʪʬʝʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʤ ʥʝʤʥʦʛʠʤ ʜʦʩʪʠʞʝʥʠʷʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʢʦʪʦʨʳʝ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. ɽʝ ʩʦʟʜʘʪʝʣʴ ɻ.ʄʘʨʢʦʚʠʮ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʩʪʦʚ-ʪʝʦʨʝʪʠʢʦʚ, ʧʦʩʚʷʪʠʚʰʠʭ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʩʚʦʝʡ ʞʠʟʥʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʧʦʯʪʠ ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʨʘʙʦʪʘʣ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤʘʭ ʠ 

ʢʦʨʧʦʨʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʩʷʪʴ ʣʝʪ ʚ IBM [1]. ʅʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʪʝʦʨʠʷ 

ʧʦʨʪʬʝʣʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʠʟʣʦʞʝʥʘ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʃ.ʍʘʨʨʠʩʘ 

çɼʝʥʝʞʥʘʷ ʪʝʦʨʠʠè [2] ʚ ʛʦʜ  ʧʨʠʩʫʞʜʝʥʠʷ ɻ.ʄʘʨʢʦʚʠʮʫ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ ʧʦ ʵʢʦʥʦʤʠʢʝ (1990), ʠ ʩ ʪʝʭ ʧʦʨ ʟʘʥʷʣʘ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ 

ʤʘʢʨʦʵʢʦʥʦʤʠʢʝ, ʩʪʘʪʠʩʪʠʢʝ ʠ ʪʝʦʨʠʠ ʬʠʥʘʥʩʦʚ [3]. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʪʨʠ ʛʦʜʘ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ 

ʨʝʰʝʥʠʷ ʧʦʨʪʬʝʣʴʥʳʭ ʟʘʜʘʯ ʘʚʪʦʨʦʚ ɻ.ɸ.ɸʛʘʩʘʥʜʷʥʘ, ʀ.ɼ.ɿʳʨʷʥʦʚʦʡ, 

ʊ.ʅ.ʂʦʢʦʪʢʠʥʦʡ, ʖ.ʅ.ʄʦʨʦʟʢʠʥʘ, ʂ.ɹ.ʅʫʨʪʘʟʠʥʦʡ, ʃ.ʃ.ʉʝʨʦʰʪʘʥʦʚʘ, 

ʋ.ɸ.ʋʟʜʝʥʦʚʘ ʠ ʜʨ.   

     ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʧʦʨʪʬʝʣʷ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʣʦʞʥʦʩʪʴʶ ʧʦʨʪʬʝʣʴʥʳʭ ʟʘʜʘʯ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʩʚʦʜʠʪʩʷ ʢ 

ʟʘʜʘʯʘʤ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ [4, 5]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ Microsoft Office Excel, 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʩ ʠʭ ʧʦʤʦʱʴʶ 

ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯ 

ʧʦʨʪʬʝʣʴʥʦʛʦ ʪʠʧʘ. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʕʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʨʝʰʝʥʠʷ 

ʧʦʨʪʬʝʣʴʥʳʭ ʟʘʜʘʯ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʢʘʢ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʣʠʰʴ ʬʫʥʢʮʠʠ 

ʧʨʦʛʨʘʤʤʳ Excel ʠ ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.        



107 

 

     ʇʦʨʪʬʝʣʴʥʘʷ ʟʘʜʘʯʘ ʚ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʚʝʩʪʦʨʘ, 

ʢʦʪʦʨʳʡ ʚʢʣʘʜʳʚʘʝʪ ʩʨʝʜʩʪʚʘ ʚ ʘʢʮʠʠ m ʚʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʦʙ ʠʭ ʜʦʭʦʜʥʦʩʪʠ ʟʘ n ʜʥʝʡ. ʇʫʩʪʴ Ri
k
 ï ʜʦʭʦʜʥʦʩʪʴ ʘʢʮʠʡ k-ʛʦ ʚʠʜʘ ʚ i-ʡ 

ʜʝʥʴ, ʘ ʠʭ ʩʨʝʜʥʷʷ ʜʦʭʦʜʥʦʩʪʴ ʟʘ n ʜʥʝʡ ʨʘʚʥʘ Rk. ʈʠʩʢ ʘʢʮʠʡ kïʛʦ ʚʠʜʘ ʚ 

ʪʝʦʨʠʠ ʧʦʨʪʬʝʣʷ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʜʠʩʧʝʨʩʠʝʡ ʜʦʭʦʜʥʦʩʪʠ sk
2
. 

ʇʦʨʪʬʝʣʴ ʝʩʪʴ ʚʝʢʪʦʨ (x1, é, xm), ʛʜʝ xk ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʨʝʜʩʪʚ, 

ʚʣʦʞʝʥʥʳʭ ʚ ʘʢʮʠʠ k-ʛʦ ʚʠʜʘ (0ÒxkÒ1). ɼʦʭʦʜʥʦʩʪʴ ʧʦʨʪʬʝʣʷ (R) ʨʘʚʥʘ 

ʩʨʝʜʥʝʡ ʜʦʭʦʜʥʦʩʪʠ ʘʢʮʠʡ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʩ ʫʯʝʪʦʤ ʠʭ ʜʦʣʝʡ ʚ ʧʦʨʪʬʝʣʝ. 

ʈʠʩʢ ʧʦʨʪʬʝʣʷ ʨʘʚʝʥ: 
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ʛʜʝ skj ï ʢʦʚʘʨʠʘʮʠʷ ʜʦʭʦʜʥʦʩʪʝʡ ʘʢʮʠʡ k-ʛʦ ʠ j-ʛʦ ʚʠʜʘ [1]. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʘʥʥʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ɼʀʉʇ ʠ ʂʆɺɸʈ ʧʨʦʛʨʘʤʤʳ Excel, ʦʜʥʘʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʥʝʡ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʜʝʣʠʪʩʷ ʥʘ n-1, ʘ ʥʝ ʥʘ n, ʢʘʢ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʬʦʨʤʫʣʘʭ ʜʠʩʧʝʨʩʠʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʪʦʨʦʤʫ ʨʘʟʣʠʯʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʯʝʪʳʨʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ. 

     ɿʘʜʘʯʘ 1. ʄʠʥʠʤʠʟʠʨʫʝʪʩʷ ʨʠʩʢ ʧʦʨʪʬʝʣʷ ʠʟ ʜʚʫʭ ʘʢʮʠʡ, ʝʛʦ 

ʜʦʭʦʜʥʦʩʪʴ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʩʫʤʤʘ ʭ1 ʠ ʭ2 ʨʘʚʥʘ ʝʜʠʥʠʮʝ, 

ʨʠʩʢ ʧʦʨʪʬʝʣʷ ʝʩʪʴ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʦʪ x1. ʆʧʨʝʜʝʣʠʚ ʝʝ ʤʠʥʠʤʫʤ, 

ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʣʠ ʘʢʮʠʡ 1-ʛʦ ʚʠʜʘ:  

x1
*
= (s2

2
 ï s12)/(s1

2
 + s2

2
 ï 2s12). 

     ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ ʥʝʧʨʠʤʝʥʠʤʘ, ʝʩʣʠ ʢʦʚʘʨʠʘʮʠʷ ʙʦʣʴʰʝ ʨʠʩʢʘ ʘʢʮʠʡ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʨʨʝʣʷʮʠʷ ʜʦʭʦʜʥʦʩʪʠ ʘʢʮʠʡ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʠʭ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʢʮʠʠ ʦʜʥʦʛʦ ʚʠʜʘ. ɽʩʣʠ  ʬʦʨʤʫʣʘ ʜʘʝʪ ʯʠʩʣʦ 

ʙʦʣʴʰʝʝ ʝʜʠʥʠʮʳ, ʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʤ ʧʦʨʪʬʝʣʴ, ʩʦʩʪʦʷʱʠʡ ʪʦʣʴʢʦ 

ʠʟ ʘʢʮʠʡ ʧʝʨʚʦʛʦ ʚʠʜʘ. ɽʩʣʠ ʞʝ ʯʠʩʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʪʦ ʦʧʪʠʤʘʣʴʥʳʡ 

ʧʦʨʪʬʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʘʢʮʠʡ ʚʪʦʨʦʛʦ ʚʠʜʘ. 

     ʀʟ ʬʦʨʤʫʣʳ ʨʠʩʢʘ ʩʣʝʜʫʶʪ ʜʚʘ ʚʳʚʦʜʘ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʚʝʨʥʳʤ 

ʷʚʣʷʝʪʩʷ çʦʯʝʚʠʜʥʳʡè ʚʳʚʦʜ, ʜʣʷ ʘʢʮʠʡ ʩ ʥʫʣʝʚʦʡ ʢʦʨʨʝʣʷʮʠʝʡ 

ʜʦʭʦʜʥʦʩʪʠ ʥʘʠʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʳʡ ʧʦʨʪʬʝʣʴ ʩʦʩʪʦʠʪ ʣʠʰʴ ʠʟ ʥʘʠʤʝʥʝʝ 

ʨʠʩʢʦʚʘʥʥʳʭ ʘʢʮʠʡ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʨʠʩʢʠ ʜʚʫʭ ʘʢʮʠʡ ʪʝ ʞʝ, ʥʦ 

ʢʦʚʘʨʠʘʮʠʷ ʨʘʚʥʘ ʥʫʣʶ, ʪʦʛʜʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʣʷ ʘʢʮʠʡ ʧʝʨʚʦʛʦ ʚʠʜʘ 

ʨʘʚʥʘ s2
2
/(s1

2
 + s2

2
), ʚʪʦʨʦʛʦ ï s1

2
/(s1

2
 + s2

2
). ʇʨʠ ʵʪʦʤ ʨʠʩʢ ʥʘʠʤʝʥʝʝ 

ʨʠʩʦʚʘʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʨʘʚʝʥ s1
2
s2

2
/(s1

2
 + s2

2
), ʯʪʦ ʤʝʥʴʰʝ ʨʠʩʢʘ ʘʢʮʠʡ 

ʢʘʞʜʦʛʦ ʚʠʜʘ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʧʦʨʪʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ 
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