
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

25,  2010 





 

 

 

 

 

 

 

 

 

 

 

 
 

ȹɌɟɖɚɎɚ-ɞɑɡəɱɣəɔɕ ɒɟɜəɌɗ 
 
 
 

ˉ25,  2010 



 2 

ʋɼʂ 623.413:625.7:69.002 

 

 

ʊɽʍʅɯʂɸ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ 

ɹʋɼɯɺʅʀʎʊɺɸ 25 '2010 

 

 

 

 

ɺʠʜʘʻʪʴʩʷ ʟ 1997ʨ. ʜʚʽʯʽ ʥʘ ʨʽʢ 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʂɺ ˉ1250 ʚʽʜ 17.02.95 ʨ. 

 

ɿʘʩʥʦʚʥʠʢʠ: ɸʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʋʢʨʘʾʥʠ, 

 ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

 

 

 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: 

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ (ɻʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ) 

ɸʜʨʽʘʥʦʚ ɺ.ʇ.; ɸʥʪʦʥʶʢ ɸ.ɭ.; ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; ɹʦʡʢʦ ɯ.ʇ., ʜ-ʨ ʪʝʭʥ.ʥʘʫʢ; 

ɹʘʨʘʰʠʢʦʚ ɸ.ʗ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ɺʦʡʪʝʥʢʦ ʉ.ʇ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ;  

ɻʦʥʯʘʨʝʥʢʦ ɼ.ʌ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ɿʣʦʙʽʥ ɻ.ʂ., ʂʣʠʤʝʥʢʦ ʄ.ʆ. (ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ); 

ʂʨʠʚʝʥʢʦ ʇ.ɺ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ʃ̔ʚ̔ʥʩʴʢʠʡ ʆ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ;  

ʃʦʚʝʡʢʽʥ ɺ.ʉ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ʄʫʣʷʨ ʃ.ʍ., ʢʘʥʜ.ʘʨʭ., ʆʣʽʡʥʠʢ ʆ.ʗ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ;  

ʈʫʥʦʚʘ ʈ.ʌ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ʉʽʚʢʦ ɺ.ʁ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ;  

ʉʤʽʨʥʦʚ ɺ.ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ (ʟʘʪʫʧʥʠʢ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ);  

ʉʫʢʘʯ ʄ.ʂ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ʍʤʘʨʘ ʃ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; ʏʝʨʥʝʥʢʦ ɺ.ʂ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ; 

 

 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ  

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʇʨʦʪʦʢʦʣ ˉ 47 ʚʽʜ 30.10.2009 ʨ. 

 

 

 

ʈʝʜʘʢʪʦʨ ɹʘʨʘʥʦʚ ʖ.ʆ. 

ʊʝʭʥʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʉʚʽʜʝʨʩʴʢʠʡ ɸ.ʊ. 

ʂʦʤʧ'ʶʪʝʨʥʘ ʚʝʨʩʪʢʘ ɹʘʩʘʨʘʙ ɺ.ɸ. 

ʂʦʨʝʢʪʦʨ ʂʨʘʰʝʚʩʴʢʘ ʃ.ɻ. 

 

 

ʄʦʚʘ ʚʠʜʘʥʥʷ: ʫʢʨʘʾʥʩʴʢʘ ʽ ʨʦʩʽʡʩʴʢʘ 

 

 

 

â ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ, 2010 

 
 
 



ˉ25, 2010 ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ 

 

 3 

ɿʄɯʉʊ 

 

ʊʝʭʥʽʢʘ ʜʣʷ ʟʝʤʣʷʥʠʭ ʪʘ ʜʦʨʦʞʥʽʭ ʨʦʙʽʪ  

 

ʍʤʘʨʘ ʃ.ɸ., ʊʘʣʘʣʘʡ ɺ.ɸ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ 

ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ.......4 

ʂʫʟʴʤʽʥʝʮʴ ʄ.ʇ., ʉʽʚʢʦ ɺ.ʁ. ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʟʝʤʣʝʨʠʡʥʠʭ ʤʘʰʠʥ ʯʝʨʝʟ ʨʦʙʦʪʫ ʨʫʡʥʫʚʘʥʥʷ  ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ....................................13 
 

ʄʘʰʠʥʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ  
 

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ., ʂʦʙʠʞʩʴʢʠʡ ʄ.ɻ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʫʭʫ ʚʽʙʨʦʤʘʰʠʥ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ.................................................................................................................................20 

ʅʝʩʪʝʨʝʥʢʦ ʄ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʫʤʦʚʠʭ ʧʨʦʢʣʘʜʦʢ ʫʜʘʨʥʦ- 

ʩʪʨʫʰʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʨʽʟʥʠʭ ʧʠʪʦʤʠʭ ʪʠʩʢʘʭ...............................................................24 
ʅʘʟʘʨʝʥʢʦ ɯ.ɯ., ʂʣʠʤʝʥʢʦ ʄ.ʆ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʞʦʚʦʤʫ 

ʰʘʨʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ..............................................................................................................29 

ʉʠʚʢʦ ɺ.ʀ., ʄʠʨʦʥʦʰʝʥʢʦ ɼ.ɸ., ɻʨʠʥʯʝʥʢʦ ɺ.ʄ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʫʧʣʦʪʥʷʝʤʦʡ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʚʳʙʦʨ ʨʝʞʠʤʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚʠʙʨʦʤʘʰʠʥʳ........................................34 

ʅʝʩʪʝʨʝʥʢʦ ʄ.ʇ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʨʘʤʠ ʚʽʙʨʦʧʣʦʱʘʜʢʠ......38 

ʉʚʽʜʝʨʩʴʢʠʡ ɸ.ʊ., ʈʫʯʠʥʩʴʢʠʡ ʄ.ʄ., ʄʘʨʪʠʥʶʢ ɯ.ʖ. ʆʮʽʥʢʘ ʪʘ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʽ  

ʈʝʞʠʤʽʚ ʨʫʭʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ......................45 

ʅʘʟʘʨʝʥʢʦ ɯ. ɯ., ʐʝʧʝʣʶʢ ɸ. ʄ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʫʰʝʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʫʘʥʩʦʥʽʚ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ....................................................................58 

ʂʦʨʥʽʡʯʫʢ ɹ.ɺ. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ ʜʣʷ  

ʬʦʨʤʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʽʣʝʮʴ...............................................................................................63 

ɼʻʜʦʚ ʆ.ʇ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʣʦʩʢʠʭ ʭʚʠʣʴ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʤʫ  

ʩʝʨʝʜʦʚʠʱʽ ʧʽʜ ʜʽʻʶ ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ..............................................................................69 
 

ʊʝʭʥʦʣʦʛʽʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ  
 

ʇʘʥʦʚʘ ʆ.ɺ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʢʨʘʥʽʚ.........74 

ʎʠʤʙʘʣ ʉ.ʁ., ʄʘʣʠʰʝʚ ʆ.ɺ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʜʘʚʣʶʚʘʥʠʭ ʧʘʣʴ 

ʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ...................................................................................................77 

ʅʘʟʘʨʝʥʢʦ ʄ.ɯ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ 

ʧʨʦʮʝʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ.............................................................................82 
 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ  
 

ɻʦʨʜʘ ɼ.ʆ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʙʝʯʝʥʥʷ ʤʘʢʨʦʢʦʥʚʝʻʨʘ ʉɸʇʈ 

ɻʉʈʇ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ..............................................................................................................88 

ɿʘʙʨʦʜʩʴʢʠʡ ʄ.ʄ. ʉʠʩʪʝʤʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ....................................................................................92 

ʎʶʮʶʨʘ ʉ.ɺ., ʊʝʨʝʥʯʫʢ ʉ.ɸ., ɭʨʝʤʝʥʢʦ ɹ.ʄ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʫ  

ʙʫʜʽʚʝʣʴʥʠʭ  ʧʨʦʝʢʪʘʭ..................................................................................................................100 

ʇʠʣʷʻʚ ʈ.ʉ. ʈʦʟʨʦʙʢʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʰʪʦʚʠʭ ʢʨʘʥʽʚ......103 

ʐʘʭʥʦʚʘ ɺ. ʄ.,. ʌʽʘʣʢʦ ʅ. ʄ.,. ʏʝʨʥʠʭ ʃ. ʌ, ʏʝʨʥʝʥʢʦ ɺ. ʂ., ʉʘʚʝʥʢʦ ɺ. ɯ., 

ʉʫʭʦʨʦʩʦʚ ɯ. ʄ., ʂʣʶʩ ʃ. ɻ. ɺ̔ ʜ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ ʜʦ  ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ  

ʪʝʭʥʦʣʦʛʽʡ......................................................................................................................................106 

ʂʘʨʧʘʯʝʚ ʖ.ɸ., ʇʘʚʣʶʢ ɺ.ʄ., ɼʴʦʤʽʥ ʖ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʘʛʨʝʛʘʪʫ 

ʜʣʷ ʙʝʟʧʦʚʽʪʨʷʥʦʛʦ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ  ʧʨʠ ʾʾ ʘʚʪʦʤʘʪʠʯʥʦʤʫ  

ʥʘʥʝʩʝʥʥʽ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ...................................................................................111 



ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ ˉ25, 2010 

 

 4 

ʊʝʭʥʽʢʘ ʜʣʷ ʟʝʤʣʷʥʠʭ ʪʘ ʜʦʨʦʞʥʽʭ ʨʦʙʽʪ 

ʋɼʂ 621.878.2 

ʃ.ɸ. ʍʤʘʨʘ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʩʦʨ. 
ʇʨʠʜʥʝʧʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɺ.ɸ. ʊʘʣʘʣʘʡ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ. 
ɼʦʥʙʘʩʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

 
ʇʆɺʓʐɽʅʀɽ ʇʈʆʏʅʆʉʊʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʕʃɽʄɽʅʊʆɺ ʈɸɹʆʏɽɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ʉʊʈʆʀʊɽʃʔʅʆ-ɼʆʈʆɾʅʓʍ ʄɸʐʀʅ ʇʋʊɽʄ 

ʇʈʀʄɽʅɽʅʀʗ ɿɸʇʆʃʅʀʊɽʃʗ 

  

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ (ʄʂ) 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ ʤʝʪʦʜʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. ɻʣʘʚʥʦʡ ʮʝʣɹʁ ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʉɼʄ 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ (ʄʂ ʉɼʄ) ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʘ ʚʥʝʰʥʠʝ ʩʠʣʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʙʦʯʠʡ 

ʦʨʛʘʥ ʠ ʜʨʫʛʠʝ ʫʟʣʳ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʘʰʠʥ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʪʩʷ, ʙʫʜʴ-ʪʦ ʤʘʰʠʥʘ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʳʪʳʚʘʶʪ ʧʝʨʝʤʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ 

ʥʘʧʨʷʞʝʥʠʷ (ʨʠʩ.1).  

ʅʘʧʨʷʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ.1 ʚʝʜʫʪ ʢ ʬʘʢʪʦʨʫ ʫʩʪʘʣʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʶ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʤʦʞʥʦ ʧʨʦʥʘʙʣʶʜʘʪʴ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʚ: 

- ʨʘʩʯʝʪ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ [1, 2, 3, 4]:  

[] ,
ʧ

ʇsss =¢                                                                        (1) 

ʛʜʝ   s - ʦʪ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʠʣʠ ʘʚʘʨʠʡʥʳʭ ʥʘʛʨʫʟʦʢ. 

[]s  -ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

ʇs -ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʧ -ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. 

ʀʣʠ ʨʘʩʯʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʣʠ ʫʩʪʘʣʦʩʪʴ, ʛʜʝ ʬʦʨʤʫʣʘ (1) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 []sjs Ö¢     ʠʣʠ    []sgs Ö¢            (2) 

ʛʜʝ: j ʠ g -ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʯʠʪʳʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʝʥʠʝ ʜʦʧʫʩʢʘʝʤʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʬʠʣʝʡ ʢʦʨʦʙʯʘʪʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩ.1) ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʉɼʄ. 

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʵʪʠʭ ʙʘʣʦʢ - ʫʛʦʣʢʠ, ʰʚʝʣʣʝʨʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʫʩʪʦʪʥʦʤ ʵʣʝʤʝʥʪʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʨʫʛʣʳʭ ʧʦʣʳʭ ʧʨʦʬʠʣʝʡ, ʪ.ʝ 

ʪʨʫʙ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʜʝʡʩʪʚʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʤʝʥʝʝ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦ ʠ ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ (ʨʠʩ. 2). 

ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʫʙ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʪʠʧʘ ʩʝʯʝʥʠʷ ʥʘ 

ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʜʣʷ ʪʨʫʙ ʨʘʚʝʥ 1; ʜʣʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʨʦʙʯʘʪʦʛʦ ʩʝʯʝʥʠʷ ï 1,1; ʜʣʷ ʣʠʩʪʘ, 

ʦʜʠʥʦʯʥʦʛʦ ʧʨʦʢʘʪʘ ʠʣʠ ʛʥʫʪʦʛʦ ʧʨʦʬʠʣʷ ï 1,4; ʜʣʷ ʩʦʩʪʘʚʥʦʛʦ ʧʨʦʬʠʣʷ ï 2,0  [5, 6, 7]. 

ɿʥʘʯʠʪ, ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʚ 2 ʨʘʟʘ, ʪʘʢ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʪʘʚʥʳʝ ʧʨʦʬʠʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʙ ʚ ʄʂ ʉɼʄ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ [8, 9, ]: 

 - ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʩʪʘʣʠ ʥʘ 30-50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʟ ʧʨʦʬʠʣʝʡ;  

- ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ 

ʥʘ 30-50%; 

-ʧʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 40%.  
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʥʘʛʨʫʟʦʢ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʨʦʬʠʣʴ ï ʪʨʫʙʘ. 

ɸʥʘʣʠʟ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʫʩʪʦʪʥʳʭ ʵʣʝʤʝʥʪʦʚ  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʤʠ ʥʘʯʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ: 1) ʤʘʪʝʨʠʘʣ - ʧʨʦʩʪʘʷ ʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ; 2)  ʬʦʨʤʘ: ʢʦʨʦʙʯʘʪʘʷ ʙʘʣʢʘ, 

ʪʨʫʙʯʘʪʘʷ ʙʘʣʢʘ.  

 

ʈʠʩʫʥʦʢ 3. ʦʙʱʘʷ ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʙʘʣʦʢ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʧʶʨʳ ʥʘʧʨʷʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʨʠʩ.4, 5 ) ʠ  ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʦʪ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ 

ʥʘʛʨʫʟʦʢ. 
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ʈʠʩʫʥʦʢ 4. ʕʧʶʨʘ ʥʘʧʨʷʞʝʥʠʡ ʢʦʨʦʙʯʘʪʦʡ ʙʘʣʢʠ. 

 

  
ʈʠʩʫʥʦʢ 5. ʕʧʶʨʘ ʥʘʧʨʷʞʝʥʠʡ ʪʨʫʙʯʘʪʦʡ ʙʘʣʢʠ. 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ CAD.  

ˉ ʧ/ʧ 

ɺʠʜ ʩʝʯʝʥʠʷ 

ʅʘʧʨʷʞʝʥʠʝ, ʄʇʘ ʇʝʨʝʤʝʱʝʥʠʝ, ʤʤ ɿʘʧʘʩ ʧʨʦʯʥʦʩʪʠ 

Max Min 
ʉʨʝʜʥʝ 

ʢʚʘʜʨʘʪʠʯʥʦʝ 
Mʘx Min 

ʉʨʝʜʥʝ-

ʢʚʘʜʨʘʪʠʯ-

ʥʦʝ 
Max Min 

ʉʨʝʜʥʝ-

ʢʚʘʜʨʘ-

ʪʠʯʥʦʝ 

1 ʂʦʨʦʙʯʘʪʦʝ 109.6 27.8 68.3 2.49 0.01 1.29 5.65 1.35 3.39 

2 ʊʨʫʙʯʘʪʦʝ 90.3 19.7 66,1 2.64 0.01 1,34 11.22 2.44 3.44 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ  ʚʝʣʠʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʫʙʯʘʪʦʛʦ ʩʝʯʝʥʠʷ  

 +17.6% +29.1% 3.2 -6% - -3.8% +98% +80% +1.47 
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ʘ) 

ʈʠʩʫʥʦʢ 6.  ɼʠʘʛʨʘʤʤʳ: ʘ - ʥʘʧʨʷʞʝʥʠʡ ʙʘʣʦʢ; ʙ - ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʙʘʣʦʢ. 

ʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʥʝʩʫʱʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʟʘʧʦʣʥʠʪʝʣʷ ʧʦʣʳʭ ʦʙʲʝʤʦʚ ʄʂ ʨʘʟʣʠʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʆʜʥʘʢʦ ʩʫʪʴ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ  ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʈʆ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʵʪʘʧʦʚ: 

- ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʪ.ʝ. ʚ ʘʥʘʣʠʟʝ (ʨʘʩʯʝʪʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ) ʩʠʣ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʄʂ, 

ʧʨʠʦʨʠʪʝʪʘ ʠʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʢʘʢ ʩʪʘʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʨʠʩ.4, 5).  

- ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʤʝʩʪʥʦʤ ʫʧʨʦʯʥʝʥʠʠ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ (ʨʠʩ.7). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʈʆ ʉɼʄ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʚʳʩʦʢʦʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

 
ʘ) 

 
ʙ) 
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ʚ) 

ʈʠʩʫʥʦʢ 7. ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʪʘʧ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʪʦʣʢʘʶʱʝʛʦ ʙʨʫʩʘ:                            

ʘ - ʢʦʥʩʪʨʫʢʮʠʷ ʙʨʫʩʘ ʜʦ ʫʧʨʦʯʥʝʥʠʷ; ʙ ï ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʙʨʫʩʘ; ʚ - ʧʦʣʦʩʪʴ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʫʧʨʦʯʥʝʥʥʘʷ ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ʉʦʟʜʘʥʠʝ ʪʨʫʙʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʇʨʠʤʝʥʠʤʦ ʢ ʄʂ ʉɼʄ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʧʦʣʳʭ (ʧʫʩʪʦʪʥʳʭ) 

ʢʦʥʩʪʨʫʢʮʠʡ - ʙʝʪʦʥʦʤ (ʪʨʫʙʦʙʝʪʦʥʠʨʦʚʘʥʠʝ), ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ ʉɼʄ ʨʘʮʠʦʥʘʣʴʥʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʣʠʙʦ ʤʠʢʨʦʘʨʤʠʨʦʚʘʥʠʝʤ [9, 10]. 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʨʫʙʦʙʝʪʦʥʘ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʪʨʫʙʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ 

ʦʙʦʡʤʘ ʣʠʰʴ ʚ ʩʪʘʜʠʠ ʙʣʠʟʢʦʡ ʢ ʨʘʟʨʫʰʝʥʠʶ ʙʝʪʦʥʘ, ʜʦ ʵʪʦʛʦ ʪʨʫʙʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ 

ʦʧʘʣʫʙʢʦʡ, ʝʩʣʠ ʝʝ ʥʝ ʚʢʣʶʯʘʪʴ ʚ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ɼʘʥʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠʤʝʥʠʤʦ ʢ ʄʂ ʉɼʄ, ʠ ʝʛʦ ʤʦʞʥʦ 

ʫʩʪʨʘʥʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ: 

- ʩʦʟʜʘʚʘʪʴ ʪʨʫʙʦʙʝʪʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʷ ʈʆ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ,  ʥʦ ʧʨʠ 

ʵʪʦʤ ʫʩʠʣʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʮʝʥʪʨʘʣʴʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ (ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʪʝʨʞʥʷ ʟʘʢʣʶʯʝʥʥʦʛʦ ʚ ʙʝʪʦʥ)  

- ʧʨʠʚʘʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʢ ʚʥʫʪʨʝʥʥʠʤ ʩʪʝʥʢʘʤ ʧʨʦʬʠʣʷ 

ʟʘʧʦʣʥʷʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʤʝʥʪʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʘʜʛʝʟʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʪʨʫʙʦʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 

ʘʨʤʠʨʦʚʘʥʠʝʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʣʴʜʦʟʝʨʥʦʛʦ ʈʆ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ (ʨʠʩ.8) 

ʠ ʩʢʨʝʧʝʨ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʪʷʛʦʚʦʡ ʨʘʤʳ ʠʤʝʶʱʝʡ ʧʦʚʳʰʝʥʥʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

(ʨʠʩ.9, 10) 

 

ʘ) 
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.  
ʙ) 

ʈʠʩʫʥʦʢ 8.  ɹʫʣʴʜʦʟʝʨʥʦʝ ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʪʦʣʢʘʶʱʝʛʦ 

ʙʨʫʩʘ: ʘ) ï ʚʠʜ ʦʙʱʠʡ ʙʫʣʴʜʦʟʝʨʘ; ʙ) - ʠʟʦʤʝʪʨʠʯʝʩʢʠʡ ʚʠʜ ʪʦʣʢʘʶʱʝʛʦ ʙʨʫʩʘ ʚ ʨʘʟʥʝʩʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ: 1 - ʪʨʫʙʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ; 2 - ʟʘʧʦʣʥʠʪʝʣʴ; 3 - ʘʨʤʘʪʫʨʥʳʡ ʩʪʨʝʞʝʥʴ;   

4 - ʩʪʦʧʦʨʥʘʷ ʢʨʳʰʢʘ. 

 

ʈʠʩʫʥʦʢ 9.  ʉʢʨʝʧʝʨ ʩ ʪʷʛʦʚʦʡ ʨʘʤʦʡ ʠʤʝʶʱʝʡ ʧʦʚʳʰʝʥʥʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʤʝʪʦʜʠʢ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ.11. 
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ʈʠʩʫʥʦʢ 10.  ʊʷʛʦʚʘʷ ʨʘʤʘ ʩʢʨʝʧʝʨ ʩ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

 

ʈʠʩʫʥʦʢ 11. ʋʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ:                    

ʘ ï ʙʘʣʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʰʚʝʣʣʝʨʦʚ; ʙ ï ʪʨʫʙʘ; ʚ ï ʙʘʣʢʘ ʫʩʠʣʝʥʥʘʷ ʜʚʫʪʘʚʨʦʤ; ʛ ï ʙʘʣʢʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʰʚʝʣʣʝʨʦʚ ʠ ʫʩʠʣʝʥʥʘʷ ʜʚʫʪʘʚʨʦʤ; ʜ - ʜʚʫʪʘʚʨ ʩ ʍ-ʦʙʨʘʟʥʳʤʠ ʫʩʠʣʠʚʘʶʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʠʢ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉɼʄ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʥʦʚʳʭ ʧʫʪʝʡ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʊʈ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʣʶʯʝʥʠʷ: 
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1 ï ʧʨʠʜʘʥʠʝ ʧʨʦʬʠʣʶ ʙʘʣʦʯʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʉɼʄ ʪʨʫʙʯʘʪʦʡ ʬʦʨʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ,ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ; 

2 ï ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ, ʢʘʢ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʧʦʣʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 

25-30%, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʫʤʝʥʴʰʘʶʪ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʄ.ʇ. ʂʫʟʴʤʽʥʝʮʴ, ʢ.ʪ.ʥ., ʜʦʢʪʦʨʘʥʪ  
ɺ.ʁ. ʉʽʚʢʦ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ  
 

ɺʀɹɯʈ ʈɸʎɯʆʅɸʃʔʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ  

ɿɽʄʃɽʈʀʁʅʀʍ ʄɸʐʀʅ ʏɽʈɽɿ ʈʆɹʆʊʋ ʈʋʁʅʋɺɸʅʅʗ  

ˆʈʋʅʊʆɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ  
 

ɺʩʪʫʧ. ɺ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʚʟʘʻʤʦʜʽʶ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʨʦʮʝʩ ʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ 

ʧʨʠʟʤʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʫʪʚʦʨʠʣʘʩʴ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʤʘʰʠʥ. ʎʷ 

ʜʽʷ ʦʙʫʤʦʚʣʝʥʘ ʩʠʣʘʤʠ ʦʧʦʨʫ ʧʨʠʟʤʠ (ʥʦʨʤʘʣʴʥʠʤʠ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤʠ). ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʫʶʪʴ 

ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʚʟʘʻʤʦʜʽʾ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʩʠʣʠ ʦʧʦʨʫ, ʷʢʽ ʽʥʢʦʣʠ 

ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʩʠʣ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɺʦʥʠ 

ʦʙʫʤʦʚʣʝʥʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʤ ʩʪʘʥʦʤ (ʅɼʉ) ʚ ˇʨʫʥʪʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʽʢʨʦʪʨʽʱʠʥ ʚ 

ʤʘʪʝʨʽʘʣʽ ʧʽʜ ʜʽʻʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʝʤʣʝʨʠʡʥʠʭ ʤʘʰʠʥ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʫ ʬʦʨʤʫ ʧʦʚʝʨʭʥʽ ʽ 

ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟ ʩʝʨʝʜʦʚʠʱʝʤ 

(ʨʫʡʥʫʚʘʥʥʷ, ʫʱʽʣʴʥʝʥʥʷ) ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʜʝʬʦʨʤʫʚʘʥʥʷʤ, ʦʪʞʝ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʘʻ ʤʽʩʮʝ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʤʘʪʝʨʽʘʣʫ ʤʦʞʝ ʙʫʪʠ 

ʦʧʠʩʘʥʠʡ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʨʽʚʥʷʥʴ: ʨʽʚʥʦʚʘʛʠ, ʩʫʤʽʩʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʈ. ɻʫʢʘ, ʘʙʦ ʟʥʘʭʦʜʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʫ ɽʨʽ, ʦʜʥʘʢ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴ ʟʘʜʘʯʫ ʣʠʰʝ ʫ ʧʨʫʞʥʽʡ ʧʦʩʪʘʥʦʚʮʽ [1]. ɸʣʛʦʨʠʪʤʽʚ 

ʨʦʟʚôʷʟʢʫ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦ-ʚôʷʟʢʠʭ ʟʘʜʘʯ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʻ  ʧʦʚʝʜʽʥʢʘ ˇʨʫʥʪʫ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ, ʦʢʨʽʤ ʧʽʜʭʦʜʽʚ ɻ.ɸ. ɻʝʥʽʻʚʘ, ʄ.ɯ. ɽʩʪʨʽʥʘ, ɺ.ɺ. 

ʉʦʢʦʣʦʚʩʴʢʦʛʦ [2, 3]. ʆʜʥʘʢ ʽ ʚ ʥʠʭ ʜʘʥʦ ʦʩʥʦʚʠ ʚʟʘʻʤʦʜʽʾ ʣʠʰʝ ʧʨʦʩʪʠʭ ʰʪʘʤʧʽʚ ʟ ʥʘ 

ʧʽʚʧʨʦʩʪʦʨʦʤ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʙʦʪʫ ʥʘ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜ ʜʽʻʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʟʝʤʣʝʨʠʡʥʠʭ ʤʘʰʠʥ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. 1. ʆʧʠʩʘʪʠ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʜʽʻʶ ʝʣʝʤʝʥʪʘʨʥʠʭ  ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʝʤʣʝʨʠʡʥʠʭ ʤʘʰʠʥ. 

2. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ 

ʜʽʻʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʝʤʣʝʨʠʡʥʠʭ ʤʘʰʠʥ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ɹʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʢʣʘʩʠʯʥʠʭ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ:  ʜʽʷ ʰʪʘʤʧʘ, ʢʣʠʥʘ, ʢʫʣʽ ʥʘ 

ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʡ ʧʨʦʩʪʽʨ.  

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʥʫʨʝʥʥʷ ʰʪʘʤʧʘ, ʚʽʜʰʪʦʚʭʫʶʯʠʩʴ ʚʽʜ 

ʧʨʠʧʫʱʝʥʴ ʃ.ʆ. ʇʨʘʥʜʪʣʷ [4] ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʥʘʧʨʫʞʝʥʠʤ 

ʩʪʘʥʦʤ (ʨʠʩ. 1). ʊʘʢʽ ʧʨʠʧʫʱʝʥʥʷ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʜʣʷ ʚʠʧʘʜʢʫ ʰʪʘʤʧʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʤʝʪʘʣʽ 

ʪʘ ʨʦʟʚʠʥʝʥʽ ɺ.ɺ. ʉʦʢʦʣʦʚʩʴʢʠʤ ʧʽʜ ʯʘʩ ʦʧʠʩʫ ʩʪʘʥʫ ʩʠʧʫʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [3].  
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ɼʣʷ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʪʽʢʘʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʚ ˇʨʫʥʪʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʧʦʧʝʨʝʜʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ ï ʢʦʝʬʽʮʽʻʥʪʫ ʟʚôʷʟʥʦʩʪʽ 

ʪʘ ʢʫʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ ʤʘʪʝʨʽʘʣʫ. 

ɺʠʭʦʜʷʯʠ ʟ ʩʠʤʝʪʨʽʾ ʟʘʜʘʯʽ ʚʽʜʥʦʩʥʦ ʦʩʽ ʫ, ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʣʽʚʫ ʯʘʩʪʠʥʫ ʭ Ò 0 

ʧʽʚʧʣʦʱʠʥʠ. ɺ ʩʝʨʝʜʦʚʠʱʽ ʧʽʜ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʽʩʥʫ̒ ʪʨʠ ʭʘʨʘʢʪʝʨʥʽ ʦʙʣʘʩʪʽ: ʧʨʷʤʦʢʫʪʥʽ 

ʪʨʠʢʫʪʥʠʢʠ ɸʄ00ʄ01, ɸʄ02ʆ ʽ ʢʨʫʛʦʚʠʡ ʩʝʢʪʦʨ ɸʄ01ʄ02. 

ɺ ʪʨʠʢʫʪʥʠʢʘʭ ɸʄ00ʄ01 ʪʘ ɸʄ02ʆ ʫʪʚʦʨʶʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʷʢʠʡ 

ʧʨʠ ů0 = 0 ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 
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ʘ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʨʫʞʝʥʴ ʧʨʠʡʤʘʶʪʴ ʚʠʛʣʷʜ: 

 

0,2 ==-= ʭʫʫʭ ʢ tss   ̔   .0  ,  ,2 =-==+-= ʭʫʭʫʫʭ ʢ trtsrs  

 

ʉʽʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʪʨʠʢʫʪʥʠʢʽʚ ʫʪʚʦʨʝʥʘ ʜʚʦʤʘ ʩʽʤʝʡʩʪʚʘʤʠ 

ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ, ʥʘʧʨʘʚʣʝʥʠʭ ʜʦ ʦʩʽ ʭ ʧʽʜ ʢʫʪʘʤʠ 
4

p
 . 

ɺ ʢʨʫʛʦʚʦʤʫ ʩʝʢʪʦʨʽ ɸʄ01ʄ02 ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʽʥʪʝʛʨʘʣ ʉ.ɸ. ʍʨʠʩʪʠʘʥʦʚʠʯʘ 

[5]. 
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p
jjy ʘtg  ʟʥʘʭʦʜʠʪʴʩʷ ʽʟ ʫʤʦʚ ʭ = -ʘ, ʫ = 0 ʚ ʪʦʯʮʽ ɸ. 

ʆʩʪʘʪʦʯʥʦ ʤʘʶʪʴ ʤʽʩʮʝ ʨʽʚʥʦʩʪʽ:  

0xj=+ʭ , 
ax

y
arctg

+
+=

4

p
j , 

 

ʘ ʩʽʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʽʤʝʡʩʪʚʘ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʽʣ ʟ ʮʝʥʪʨʦʤ ʚ ʪʦʯʮʽ ɸ ʽ 

ʧʫʯʢʘ ʧʨʷʤʠʭ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʫ ʞ ʪʦʯʢʫ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠ ʪʘʢʽʡ ʢʦʤʙʽʥʘʮʽʾ ʨʦʟʚôʷʟʢʽʚ ʭ ʽ ʫ ʙʫʣʠ ʙʝʟʧʝʨʝʨʚʥʽ ʚ ʫʩʽʡ ʦʙʣʘʩʪʽ 

ɸʄ00ʄ01ʄ02ʆ, ʥʝʦʙʭʽʜʥʦ ʽ ʜʦʩʪʘʪʥʴʦ, ʘʙʠ ʚʝʣʠʯʠʥʠ x ʙʫʣʠ ʧʦʩʪʽʡʥʽ ʚ ʢʦʞʥʽʡ ʟ ʦʙʣʘʩʪʝʡ 

ɸʄ02ʆ ʽ ɸʄ01ʄ02ʆ ʪʘ ʙʫʣʠ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ. ʆʪʞʝ, ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʽʚʥʦʩʪʽ:  

0
2

1

222

1
x

rp
=+-=--

ʢ
. 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʜʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʧʨʦ ʪʠʩʢ ʰʪʘʤʧʘ ʥʘ ʩʝʨʝʜʦʚʠʱʝ. 
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ʆʙʯʠʩʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʣʽʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɢ, ű, ʭ, ʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʝʢʫʨʝʥʪʥʠʤʠ 

ʨʽʟʥʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

eklk hxc +=,2 , eklk hxj -=,2  

ö
÷

õ
æ
ç

å
--ö

÷

õ
æ
ç

å
+

ö
÷

õ
æ
ç

å
--ö

÷

õ
æ
ç

å
++-

=

--

------

44

44

1,1,

,1,11,1,1,,1

p
j

p
j

p
j

p
j

lklk

lklklklklklk

ke

tgtg

tgxtgxyy

x  

( ) ö
÷

õ
æ
ç

å
--+= ---

4
,1,1,,1,

p
j lklklklklk tgxxyy , 

 

ʘ  ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʭ, ʫ ï ʧʦ ʜʽʘʛʦʥʘʣʽ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

tst hc = , ö
÷

õ
æ
ç

å
--= ---

4
,1,1,1,

p
j tstststs tgxyy . 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1. ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜ ʜʽʻʶ ʰʪʘʤʧʘ. 

 k/l 0 1 2 3 4 5 6 7 8 9 10 11 12 

ɢ 

0 

0,50             

-ű 0,00             

-x/a 0,00             

-y/a 1,00             

ɢ 

1 

0,59 0,67            

-ű 0,09 0,00            

-x/a 0,09 0,00            

-y/a 1,08 1,18            

ɢ 

2 

0,67 0,76 0,84           

-ű 0,17 0,09 0,00           

-x/a 0,18 0,10 0,00           

-y/a 1,16 1,26 1,39           

ɢ 

3 

0,76 0,84 0,95 1,01          

-ű 0,26 0,17 0,09 0,00          

-x/a 0,29 0,21 0,11 0,00          

-y/a 1,22 1,35 1,47 1,59          

ɢ 

4 

0,94 0,93 1,01 1,10 1,19         

-ű 0,35 0,26 0,17 0,09 0,00         

-x/a 0,10 0,33 0,23 0,12 0,00         

-y/a 1,28 1,42 1,56 1,70 1,83         

ɢ 

5 

0,93 1,01 1,10 1,19 1,28 1,30        

-ű 0,44 0,35 0,26 0,17 0,09 0,00        

-x/a 0,52 0,45 0,36 0,25 0,14 0,00        

-y/a 1,33 1,48 1,64 1,81 1,95 2,09        

ɢ 6 1,01 1,10 1,19 1,28 1,36 1,45 1,54       
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-ű 0,52 0,44 0,35 0,26 0,17 0,09 0,00       

-x/a 0,63 0,58 0,50 0,40 0,29 0,15 0,00       

-y/a 1,37 1,54 1,71 1,90 2,06 2,23 2,39       

ɢ 

7 

1,10 1,19 1,28 1,36 1,45 1,54 1,63 1,71      

-ű 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00      

-x/a 0,75 0,71 0,65 0,57 0,46 0,33 0,18 0,00      

-y/a 1,39 1,58 1,78 1,98 2,17 2,36 2,55 2,74      

ɢ 

8 

1,19 1,28 1,36 1,45 1,54 1,69 1,71 1,80 1,89     

-ű 0,70 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00     

-x/a 0,88 0,85 0,79 0,73 0,64 0,53 0,38 0,21 0,00     

-y/a 1,41 1,60 1,81 2,05 2,26 2,49 2,71 2,94 3,16     

ɢ 

9 

1,28 1,36 1,45 1,54 1,63 1,71 1,80 1,89 1,97 2,07    

-ű 0,78 0,70 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00    

-x/a 1,00 0,99 0,96 0,90 0,83 0,72 0,60 0,43 0,23 0,00    

-y/a 1,41 1,62 1,85 2,11 2,34 2,53 2,84 3,55 3,37 3,62    

ɢ 

10 

1,36 1,45 1,54 1,63 1,71 1,80 1,89 1,97 2,01 2,15 2,24   

-ű 0,87 0,78 0,70 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00   

-x/a 1,12 1,13 1,12 1,07 1,01 0,93 0,81 0,66 0,46 0,24 0,00   

-y/a 1,14 1,62 1,87 2,14 2,40 2,68 2,96 3,25 3,55 3,84 4,08   

ɢ 

11 

1,45 1,54 1,63 1,71 1,80 1,89 1,97 2,07 2,15 2,24 2,32 2,41  

-ű 0,96 0,87 0,78 0,70 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00  

-x/a 1,25 1,28 1,30 1,28 1,24 1,17 1,07 0,93 0,75 0,54 0,31 0,00  

-y/a 1,39 1,62 1,88 2,17 2,45 1,74 3,06 3,39 3,74 4,07 4,37 4,68  

ɢ 

12 

1,54 1,63 1,71 1,80 1,89 1,97 2,07 2,15 2,24 2,32 2,41 2,50 2,56 

-ű 1,05 0,96 0,87 0,78 0,70 0,61 0,52 0,44 0,35 0,26 0,17 0,09 0,00 

-x/a 1,37 1,42 1,45 1,46 1,44 1,40 1,32 1,21 1,05 0,85 0,63 0,34 0,00 

-y/a 1,37 1,60 1,87 2,18 2,48 2,79 3,14 3,50 3,90 4,27 4,62 5,00 5,84 

 

ʅʦʨʤʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚʟʜʦʚʞ ʦʩʽ ʫ, ʘ ʩʘʤʝ 

( )12 ++-= crs kʭ . 

ʄʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ɢ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʚ ʜʽʘʛʦʥʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ [1,1], 

[2,2], é, [12,12]. ɿʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚ/ʘ ʽ ɟ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ 

ö
÷

õ
æ
ç

å
++= ñ 1

2
1

b

a
kdy

b

k b

a

cr . 

ɿʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚ/ʘ ʽ ɟ ʚ ʯʠʩʝʣʴʥʽʡ ʬʦʨʤʽ ʪʘʢʽ: 

ʚ/ʘ  = 1,59; 1,83; 2,09; 2,39; 2,74; 3,16; 3,62; 4,08; 1,68; 5,34; 

ɟ/k = 2,3; 2,42; 2,56; 2,73; 2,92; 3,14; 3,37; 3,59; 3,85; 4,12; 

ɺʠʟʥʘʯʠʤʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʚ ʧʦʣʽ ʜʽʾ ʰʪʘʤʧʘ ʥʘ ˇʨʫʥʪ.  

)12( ++-= xkPxs ;        )12( -+-= xkPys ;       jt 2sin*kxy= . 

ʅʘ ʨʠʩ. 2 ʧʦʙʫʜʦʚʘʥʘ ʩʽʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʢʦʦʨʜʠʥʘʪʘʭ ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ, ʱʦ 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʥʘʯʝʥʥʷ rs+
ʭ

. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ ʪʦʯʮʽ ʜʽʾ ʰʪʘʤʧʘ ʩʢʦʨʠʩʪʫʻʤʦʩʴ ʪʘʙʣ.1. 

ɼʣʷ ʪʦʯʢʠ[ ]0,0 : 

kPkPkPx 2)11()150,0 2( +-=++-=+Ö+-=s ; 

PPkPy -=+-=-Ö+-= 0)15,02(s ; 

0,02sin ÖÖ=kxyt =0. 

ɼʣʷ ʪʦʯʢʠ[ ]1,0 : 

kPkPx 18,2)159,02( +-=+Ö+-=s ; 

kPkPy 18,0)118.1( +-=-+-=s ; 

09,02sin ÖÖ=kxyt . 

ʗʢ ʙʘʯʠʤʦ, ys - ʟʤʝʥʰʫʻʪʴʩʷ, xs - ʪʝʞ ʟʤʝʥʰʫʻʪʴʩʷ, xyt - ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ 

ʆʉ. ɼʣʷ ʪʦʯʢʠ[ ]2,0 : 

kPkPx 34,2)167,02( +-=+Ö+-=s ;         kPkPy 34.0)167.02( +-=-Ö+-=s ; 

17,02sin ÖÖ=kxyt . 

ɿʘʜʘʤʦ ʟʥʘʯʝʥʥʷ P = 50Ö10 4-  ʄʇʘ; k = 25Ö10 4-  ʄʇʘ []1 . 

ɼʣʷ ʪʦʯʢʠ [ ]0,0  ʤʘʻʤʦ 02 =+-= kPxs ; ʜʣʷ ʪʦʯʢʠ [ ]1,0  ʤʘʻʤʦ Px 09.0=s ; ʜʣʷ ʪʦʯʢʠ 

[ ]3,0  ʤʘʻʤʦ Px 26.0=s ; ʜʣʷ ʪʦʯʢʠ [ ]6,0  ʤʘʻʤʦ Px 5.0=s ; ʜʣʷ ʪʦʯʢʠ [ ]9,0  ʤʘʻʤʦ 78.0=xs ; 

ʜʣʷ ʪʦʯʢʠ [ ]12,0  ʤʘʻʤʦ Px 04.1=s . 

 
ʈʠʩʫʥʦʢ 2. ʇʦʣʝ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ ʧʽʜ ʜʽʻʶ ʰʪʘʤʧʫ ʚ ˇʨʫʥʪʽ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʽʥʪʝʨʚʘʣʽ ʪʦʯʦʢ[ ]11.0  ʽ [ ]12.0  ʥʘʧʨʫʞʝʥʥʷ xs  ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʴ ʤʝʞʽ 

ʧʨʫʞʥʠʭ ʥʘʧʨʫʞʝʥʴ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʥʘʧʨʫʞʝʥʴ ʚ ˇʨʫʥʪʽ ʙʫʜʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʧʣʘʩʪʠʯʥʽ 

ʜʝʬʦʨʤʘʮʽʾ []1  ʽ ʙʫʜʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʷʜʨʦ ʜʝʬʦʨʤʘʮʽʡ.  

ʇʨʦʩʣʽʜʢʫʻʤʦ ʡʦʛʦ ʛʨʘʥʠʮʶ ʟʥʠʟʫ. ɼʣʷ ʪʦʯʢʠ[ ]12.3 : (k = 0.5P) 

;9.09.18.3
2

1
)18.12( PPPPPkP

x
=+-=+-=+Ö+-=s  (ʙʣʠʟʴʢʦ ʛʨʘʥʠʮʽ) 

ɼʣʷ ʪʦʯʢʠ[ ]12.6 :  

ppPPP
x

07.107.2)107.22(
2

1
=+-=+Ö+-=s  (ʙʣʠʟʴʢʦ ʛʨʘʥʠʮʽ) 

ɼʘʣx̔ps  ʙʫʜʫ ʟʤʽʰʫʚʘʪʠʩʴ: 

ʪ.[ ]9,12 :  ;18282.28.3)132.22(
2

1
PPPP

x
=+-=+Ö+-=s  

ʊʦʙʪʦ ʛʨʘʥʠʮʷ ʟʥʠʟʫ ʙʣʠʟʴʢʦ ʪ.[ ]12.6 . 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʘʬʽʢʘʤʠ ʟʤʽʥʠ ʜʝʬʦʨʤʘʮʽʡ ˇʨʫʥʪʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʞʝʥʴ[]1,ʟʥʘʡʜʝʤʦ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʦʢ 

ɼʣʷ ʪʦʯʢʠ [ ]12,0 , 31020 -Ö=e ; ʜʣʷ ʪʦʯʢʠ [ ]6,0 , 31012 -Ö=e . 

ɺʠʟʥʘʯʠʤʦ ʝʥʝʨʛʽʶ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚʩʝʨʝʜʠʥʽ ʷʜʨʘ: 

ʗʢ ʚʽʜʦʤʦ[]1, ʨʦʙʦʪʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

dzdydxyyxx ÖÖ++=A ñññ ....)(
2

1
eses . 

ɼʣʷ ʦʮʽʥʢʠ ʢʣʽʪʠʥʠ ʨʦʙʦʪʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʫʜʝ(ʧʨʠ ʰʠʨʠʥʽ ʰʪʘʤʧʘ a = 0,4 ʤ. 

.04,02.02.02.0100.21050
2

1 34

1 ʤʅÖ=ÖÖÖÖÖÖÖ=A --  

ɺ ʧʦʣʽ ʜʽʾ ʰʪʘʤʧʘ ʟʥʘʭʦʜʠʪʴʩʷ 6Ö2=12. 

ʊʦʤʫ ʩʫʤʘʨʥʘ ʨʦʙʦʪʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: ä Ö=Ö .48,01204.0 ʤʅ  ʊʘʢʘ 

ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʧʨʠʟʚʝʜʝ ʜʦ ʫʱʽʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʟʦʥʽ ʷʜʨʘ. ʑʦʙ ʪʘʢʠʡ ʤʘʪʝʨʽʘʣ 

ʟʨʫʡʥʫʚʘʪʠ, ʪʦʙʪʦ ʚʽʜʢʦʣʦʪʠ ʚʽʜ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ˇʨʫʥʪʫ, ʪʦ ʧʦʪʨʽʙʥʦ ʧʨʠʢʣʘʩʪʠ ʟʫʩʠʣʣʷ 

50Ö10 4-  ʄʇʘ (ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʫʩʪʠʥʽ ˇʨʫʥʪʫ 1,75 ʛ/ʩʤ2, ʘ 80Ö10 4-  ʄʇʘ (ʜʣʷ ʛʫʩʪʠʥʠ 1,9 

ʛ/ʩʤ2). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʥʠʮʷ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ ʛʫʩʪʠʥʦʶ1750ʢʛ/ʤ3  ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ 1·1,2 ʤ. ʚʽʜ ʢʨʘʶ ʰʪʘʤʧʘ ʧʨʠ ʪʠʩʢʦʚʽ 50Ö10 4-  ʄʇʘ. 

ɺʠʩʥʦʚʦʢ: 1. ɿʘʜʘʯʘ ʧʨʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʚʝʜʝʥʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ, ʷʢʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ, ʱʦʙ ʚʽʜʢʦʣʦʪʠ ʧʝʚʥʠʡ ʦʙ`ʻʤ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʛʣʷʜʽ ʷʜʨʘ ʚʽʜ ʦʩʥʦʚʥʦʾ 

ʤʘʩʠ ˇʨʫʥʪʫ. 

2. ɿʥʘʡʜʝʥʦ ʚʝʣʠʯʠʥʫ ʨʦʙʦʪʠ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ˇʨʫʥʪʫ III  ʢʘʪʝʛʦʨʽʾ. ɺʦʥʘ 

ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 0,5 ʅÖʤ. 

3. ʊʘʢʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ ʤʦʞʝ ʩʣʫʞʠʪʠ ʚʠʭʽʜʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. 

4. ʄʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʥʘʧʨʫʞʝʥʴ ʪʘ ʜʝʬʦʨʤʘʮʽʡ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʚʧʣʠʚ 

ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʦʙôʻʢʪʠ (ʥʘʧʨʠʢʣʘʜ ʜʽʶʯʽ ʤʘʛʽʩʪʨʘʣʴʥʽ 

ʪʨʫʙʦʧʨʦʚʦʜʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʾʭ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ) ʪʘ ʢʝʨʫʚʘʪʠ ʥʠʤʠ ʟ ʤʝʪʦʶ 

ʥʝʜʦʧʫʱʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʙʝʟʧʝʯʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʾʭ ʨʝʤʦʥʪʫ. 
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ʄʘʰʠʥʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ 
 

ʋɼʂ 621 

 

ɯ.ɯ. ʅʘʟʘʨʝʥʢʦ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ (ʂʅʋɹɸ) 
ʄ.ɻ. ʂʦʙʠʞʩʴʢʠʡ, ʩʪʫʜʝʥʪ (ʂʅʋɹɸ) 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʋʍʋ ɺɯɹʈʆʄɸʐʀʅ ʇʈʀ ʇʈʆʍʆɼɾɽʅʅɯ ʏɽʈɽɿ 

ʈɽɿʆʅɸʅʉ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʇʨʠ ʧʫʩʢʫ ʘʙʦ ʟʫʧʠʥʮʽ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ ʧʽʜ ʯʘʩ 

ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚʦʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ, ʦʩʢʽʣʴʢʠ ʧʨʫʞʠʥʥʽ ʦʧʦʨʠ ʥʘ 

ʷʢʽ ʩʧʠʨʘʻʪʴʩʷ ʚʽʙʨʦʤʘʰʠʥʘ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʽʟ ʫʤʦʚ ʚʽʙʨʦʽʟʦʣʷʮʽʾ, ʘ ʚʠʤʫh ʝʥʘ ʯʘʩʪʦʪʘ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʚʣʘʩʥʫ ʯʘʩʪʦʪʫ ʤʘʰʠʥʠ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ ʚʠʥʠʢʘʶʪʴ 

ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʘʤʧʣʽʪʫʜʘ ʷʢʠʭ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʥʝʦʙʭʽʜʥʫ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʝʣʠʯʠʥʫ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʘ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʥʘ ʨʫʭ ʩʠʩʪʝʤʠ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ. ʂʦʣʠʚʘʥʥʷ ʧʨʫʞʥʦʾ ʩʠʩʪʝʤʠ ʟ ʦʜʥʽʻʶ ʩʪʫʧʽʥʥʶ ʚʦʣʽ 

ʚʠʨʽʰʫʚʘʣʦʩʷ ʜʝʢʽʣʴʢʦʤʘ ʘʚʪʦʨʘʤʠ. ʈʽʰʝʥʥʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʟʘʛʘʩʘʥʥʷ ʧʨʠʚʝʜʝʥʝ ʚ ʨʦʙʦʪʽ 

ʃ.ɻ. ʃʦʡʮʷʥʩʴʢʦʛʦ ʽ ɸ.ɯ. ʃʫʨʴʝ [1]. ʈʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʛʘʩʘʥʥʷ ʙʫʣʦ ʜʘʥʝ 

ʃʶʽʩʦʤ [2], ʘ ʧʦʪʽʤ ʨʦʟʚʠʥʝʥʝ ɸ.ʄ. ʂʘʮʦʤ [3] ʜʣʷ ʩʠʩʪʝʤʠ ʟ ʦʜʥʽʻʶ ʩʪʫʧʥ̔ʥʶ ʚʦʣʽ. ɼʣʷ 

ʥʝʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʩʪʫʧʝʥʷʤʠ ʚʦʣʽ ʻ ʨʽʰʝʥʥʷ ʦʪʨʠʤʘʥʝ ʖ.ɸ.ʄʽʪʨʦʧʦʣʴʩʴʢʠʤ 

[4]. 

ʄʝʪʦʜʠʢʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ 

ʩʠʩʪʝʤʠ ʟ ʦʜʥʽʻʶ ʩʪʫʧʽʥʥʶ ʚʦʣʽ, ʘ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʪʨʠʤʘʥʝ ʚ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʯʠʩʣʦ ʦʙʝʨʪʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʣʽʥʽʡʥʠʤ ʟʘʢʦʥʦʤ, ʪʦʙʪʦ ʤʠʪʪʻʚʘ ʯʘʩʪʦʪʘ taw=' . ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʢʦʣʠ 

ʘʤʧʣʽʪʫʜʘ ʟʤʫʰʫʶʯʦʾ ʩʠʣ F ʧʦʩʪʽʡʥʘ, ʽ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʦʥʘ ʻ ʬʫʥʢʮʽʻʶ ʯʘʩʫ. 

1.  ɸʤʧʣʽʪʫʜʘ ʟʤʫʰʫʶʯʦʾ ʩʠʣʠ ʧʦʩʪʽʡʥʘ ʽ ʯʘʩʪʦʪʘ ʾʾ ʟʨʦʩʪʘʻ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʤʦʞʣʠʚʘ ʜʣʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʚʽʙʨʦʙʫʜʠʥʢʽʚ ʢʦʣʠʚʘʥʴ. ʈʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ: 
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ʜʝ ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʫʭʘʥʥʷ; 

F0 ï ʘʤʧʣʽʪʫʜʘ ʦʙʫʨʶʶʯʦʾ ʩʠʣʠ; 

ʄ ï ʤʘʩʘ ʚʽʙʨʦʤʘʰʠʥʠ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʩʠ ʙʝʪʦʥʫ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʱʦ ʧʨʠʚʝʜʝʥʘ ʚ 

ʨʦʙʦʪʽ [5]; 

ʩ ï ʞʦʨʩʪʢʽʩʪʴ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚ ʚʽʙʨʦʽʟʦʣʷʮʽʾ (5); 

ʄ

ʩ
=2w , taw=' - ʤʠʪʪʻʚʘ ʯʘʩʪʦʪʘ. 

ʇʨʠ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ () () 000 =¡=yy  ʟ ʨʽʚʥʷʥʥʷ (1) ʙʫʜʝʤʦ ʤʘʪʠ: 
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ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʧʦʢʘʟʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ ʚʚʦʜʷʯʠ ʟʤʽʥʥʽ: 
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ʽ ʟʚôʷʟʘʥʽ vu,   ʟ ʨʽʚʥʷʥʥʷ (1,2) ʤʘʻʤʦ: 
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ʊʫʪ 0000 ,,, vuvu  - ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ vu, ʜʣʷ t=0: 
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ɯʥʪʝʛʨʘʣʠ ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʨʽʚʥʷʥʥʷ (4) ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʛʨʘʣʠ ʌʨʝʥʝʣʷ 

( )ziyxz =+= 2,x  [1], ʷʢʽ ʟʚôʷʟʘʥʽ ʟ ʬʫʥʢʮʽʻʶ ɹʝʩʩʝʣʷ: 
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ʊʫʪ ()zJ
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 - ʙʝʩʩʝʣʴʦʚʽ ʬʫʥʢʮʽʾ ʧʦʨʷʜʢʫ 
2

1
° . 

ɯʥʪʝʛʨʫʚʘʥʥʷ ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʦʙʣʘʩʪʽ ʜʣʷ u,u  ʧʦ ʢʦʥʪʫʨʫ ʚʟʜʦʚʞ 

ʣʦʤʘʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. ɸʨʛʫʤʝʥʪ z ʧʦʚʠʥʝʥ ʟʤʽʥʶʚʘʪʠʩʴ ʚ 

ʤʝʞʘʭ -ˊ, ˊ. ʆʪʞʝ, ʢʦʣʠ 0<-kta , ʪʦ ʟʘʤʽʩʪʴ u ʙʝʨʝʤʦ uu -=¡ . ʅʘʧʨʠʢʣʘʜ 
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ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ ʽʟ ʟʨʦʩʪʘʶʯʦʶ ʯʘʩʪʦʪʦʶ 

ʦʪʨʠʤʘʻʤʦ ʧʝʨʝʤʽʱʝʥʥʷ: 
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2.  ʇʝʨʝʭʽʜ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ ʧʨʠ ʟʤʽʥʥʽʡ ʘʤʧʣʽʪʫʜʽ ʟʤʫʰʫʶʯʦʾ ʩʠʣʠ. 

ɼʣʷ ʽʥʝʨʮʽʡʥʠʭ ʟʙʫʜʥʠʢʽʚ ʘʤʧʣʽʪʫʜʫ ʩʠʣʠ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘ ʟʘʢʦʥʦʤ: 
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ɯʥʪʝʛʨʘʣ ʚ ʨʽʚʥʷʥʥʽ (2) ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʯʝʨʝʟ ʬʫʥʢʮʽʾ 

ʃʦʤʤʝʣʷ. ɼʣʷ ʚʠʧʘʜʢʫ m=2, ʢʦʣʠ ʜʽʻ ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʚʽʜ ʥʝʟʨʽʚʥʦʚʘʞʝʥʦʾ ʤʘʩʠ, ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʘ: 
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ɺʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦ ʯʘʩʪʠʥʘʤ: 
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ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʧʦʢʘʟʥʠʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʧʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʝ 

ʨʽʚʥʷʥʥʷ: 
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( ) ( )[ ] ( ) ( )( ) ( )[ ]--+---³-+ yyjydgdgd
ktCOSvktSinʌʌe 122,, 00011

1  

( ) ( )[ ] ( ) ( )( ) ( )[ ]++++--³Y-Y- yyjydgdgd
ktSinvktCOSe 122,, 00011

1  

( ) ( ) ( )[ ] ( ) ( )[ ( ) ( )]++--+-³-+-+ yyjydgxdgd
ktCOSvktSinʌsignʌe 122,1, 00022

2

( ) ( ) ( )[ ] ( ) ( )( ) ( )[ ]}yjjydgxdgd
+-++-³-Y+-Y+ kySinvktCOSsigne 122,1, 00022

2

 

 

ɺʠʩʥʦʚʢʠ. 

1. ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ 

ʚʽʙʨʦʤʘʰʠʥʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʾʾ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ ʜʣʷ ʟʙʫʜʥʠʢʽʚ ʢʦʣʠʚʘʥʴ ʽʟ 

ʯʘʩʪʦʪʥʦʥʝʟʘʣʝʞʥʦʶ ʽ ʯʘʩʪʦʪʥʦʟʘʣʝʞʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʟʤʫʰʫʶʯʦʾ ʩʠʣʠ. 

2. ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ, ʱʦ ʻ ʟʘʜʘʯʝʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʄ.ʄ. ʅʝʩʪʝʨʝʥʢʦ, ʘʩʠʩʪʝʥʪ 
ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʋɾʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ɻʋʄʆɺʀʍ ʇʈʆʂʃɸɼʆʂ  

ʋɼɸʈʅʆ-ʉʊʈʋʐʋɺɸʃʔʅʆɰ ʋʉʊɸʅʆɺʂʀ ʇʈʀ ʈɯɿʅʀʍ ʇʀʊʆʄʀʍ ʊʀʉʂɸʍ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʪʴ ʫʜʘʨʥʦ-ʩʪʨʫʰʫʶʯʦʛʦ ʩʧʦʩʦʙʫ ʫʱʽʣʴʥʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʨʫʭʦʤʘ ʨʘʤʘ ʬʦʨʤʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʨʘʟʦʤ ʟ ʬʦʨʤʦʶ ʧʽʜʥʽʤʘʻʪʴʩʷ ʢʫʣʘʯʢʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʥʘ ʚʠʩʦʪʫ ʜʦ ʤʤ10  ʧʦʪʽʤ ʚʽʣʴʥʦ ʧʘʜʘʻ ʥʘ ʧʨʫʞʥʽ ʧʨʦʢʣʘʜʢʠ ʚʠʟʥʘʯʝʥʦʾ 

ʞʦʨʩʪʢʦʩʪʽ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʨʘʤʽ [1,2]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʞʥʦʛʦ ʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ʨʫʭʦʤʘ 

ʨʘʤʘ ʦʪʨʠʤʫʻ ʧʽʢʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ g18...12  ʽ ʧʦʪʽʤ ʟʜʽʡʩʥʶʻ ʜʝʢʽʣʴʢʘ ʚʣ̔ʴʥʠʭ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʯʘʩʪʦʪʦʶ Ãö4...3  ʟ ʚʽʜʨʠʚʦʤ ʽ ʙʝʟ ʚʽʜʨʠʚʫ ʚʽʜ ʧʨʫʞʥʠʭ 

ʧʨʦʢʣʘʜʦʢ. ʇʽʩʣʷ ʦʩʥʦʚʥʦʛʦ ʫʜʘʨʫ, ʯʘʩʪʠʥʢʠ ʟʘʧʦʚʥʶʚʘʯʘ ʟʙʣʠʞʫʶʪʴʩʷ, ʘ ʧʽʩʣʷ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʟʥʽʤʘʶʪʴʩʷ  ʧʨʫʞʥʽ ʽ ʦʩʪʘʪʦʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙôʻʤʽ ʩʫʤʽʰʽ. 

 ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʦʚʠʭ ʽ ʛʫʤʦʚʦ-

ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʚ ʷʢʦʩʪʽ ʧʨʫʞʥʠʭ ʟʚôʷʟʢʽʚ ʙʘʛʘʪʴʦʭ ʚʽʙʨʘʮʽʡʥʠʭ ʤʘʰʠʥ ʚʠʢʣʠʢʘʣʦ 

ʨʦʟʨʦʙʢʫ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʫʤʦʚʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ 

ʪʨʠʚʘʣʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʚʽʜʥʦʩʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʩʷʛʘʁ ʪʴ ʟʥʘʯʝʥʴ 20,015,0 -  ʽ ʙʽʣʴʰʝ [4]. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʷʢ ʩʪʘʪʠʯʥʠʭ, ʪʘʢ ʽ ʜʠʥʘʤʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʛʫʤʦʚʠʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʝʡ ʟ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ, ʻ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ ʩʪʘʣʴ, ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ, ʜʝʨʝʚʦ ʡ 

ʽʥ., ʜʣʷ ʷʢʠʭ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʜʣʷ ʛʫʤʠ ʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʥʝ  ̒ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʘʮʽʾ [4]. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʨʦʟʢʠʜ ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʠ ʦʜʥʽʻʾ ʤʘʨʢʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ %25°  

ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ ʽ ʚʚʘʞʘʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʜʦʧʫʩʪʠʤʫ 

ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʛʫʤʦʚʠʭ ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʫʤʠ ʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ ʘʥʘʣʪ̔ʠʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤ ʽ ʜʝʬʦʨʤʘʮʽʻʶ ʛʫʤʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʘ ʦʜʝʨʞʘʣʘ ʙ ʚʩʝʙʽʯʥʝ 

ʚʠʟʥʘʥʥʷ ʽ ʘʧʨʦʙʘʮʽʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʦʥʫ ɻʫʢʘ ʟ ʚʽʜʦʤʦʶ ʪʦʯʥʽʩʪʶ ʜʦʧʫʩʢʘʻʪʴʩʷ ʣʠʰʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʛʫʤʠ ʥʝ ʧʝʨʝʚʠʱʫʻ %105-  [5]. 

ʉʪʠʩʢ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʜʝʬʦʨʤʘʮʽʾ  ʧʨʫʞʥʠʭ ʧʨʦʢʣʘʜʦʢ ʫʜʘʨʥʦ-ʩʪʨʫʰʫʶʯʠʭ 

ʫʩʪʘʥʦʚʦʢ. ʉʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʨʦʢʣʘʜʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʝʞʽ 

ʧʨʘʢʪʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʾʭ ʜʝʬʦʨʤʘʮʽʡ ʥʝʚʝʣʠʢʽ ʽ ʜʦ ʥʠʭ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʟʘʢʦʥ 

ɻʫʢʘ. 

ɺʠʜʽʣʝʥʥʷ ʥʝ ʨʦʟʚôʷʟʘʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʠʤ 

ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʦʟʥʘʯʝʥʘ ʩʪʘʪʪʷ. ʋ ʨʘʥʽʰʝ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʞʝʨʝʣʘʭ [2, 3] ʥʝ ʨʦʟʛʣʷʜʘʣʦʩʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ ʪʘ ʛʫʤʠ ʨʽʟʥʦʾ ʚʠʩʦʪʠ ʫ ʷʢʦʩʪʽ 

ʧʨʫʞʥʠʭ ʦʙʤʝʞʫʚʘʯʽʚ. 

 ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʫʞʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʤʝʞʫʚʘʯʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʝʚʥʦʾ ʪʦʚʱʠʥʠ, ʪʘ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ. 

 ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʇʦʣʪʘʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʫʜʘʨʥʦ-ʩʪʨʫʰʫʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʋɸ-6 [1, 2], ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʫ ʤʘʰʠʥʫ ʫʜʘʨʥʦʾ ʜʽʾ, 
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(ʨʠʩʫʥʦʢ 1). ʋʱʽʣʴʥʝʥʥʷ ʩʫʤʽʰʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʙʣʦʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʤʝʪʘʣʝʚʽʡ ʬʦʨʤʽ ʟʘ ʨʘʭʫʥʦʢ ʫʜʘʨʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʢʦʞʥʦʤʫ ʦʙʝʨʪʽ ʢʫʣʘʯʢʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʨʫʭʦʤʘ ʨʘʤʘ ʟʜʽʡʩʥʶʻ ʧʽʜʡʦʤ, ʘ ʧʦʪʽʤ ï ʚʽʣʴʥʝ ʧʘʜʽʥʥʷ ʥʘ ʧʨʫʞʥʽ ʧʨʦʢʣʘʜʢʠ, ʱʦ ʜʘʻ ʦʜʠʥ 

ʦʩʥʦʚʥʠʡ ʫʜʘʨ ʪʘ 2é5 ʚʽʣʴʥʠʭ ʢʦʣʠʚʘʥʴ. 

 
ʈʠʩʫʥʦʢ 1. ʋʜʘʨʥʦ-ʩʪʨʫʰʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʋɸ-6. 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʨʦʢʣʘʜʦʢ ʧʨʠ ʨʽʟʥʠʭ ʧʠʪʦʤʠʭ ʪʠʩʢʘʭ 

ʥʘʤʠ ʙʫʣʦ ʚʠʙʨʘʥʦ ʟʨʘʟʢʠ ʟ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ ʪʦʚʱʠʥʦʶ 8, 10 ʪʘ 12 ʤʤ  ʽ ʛʫʤʠ 

ʪʦʚʱʠʥʦʶ 10 ʤʤ ʪʘ 15 ʤʤ. 

ʊʨʘʥʩʧʦʨʪʝʨʥʘ ʩʪʨʽʯʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʢʘʥʠʥʥʦʾ ʦʩʥʦʚʠ ʧʦʢʨʠʪʦʾ ʛʫʤʦʶ. ʂʦʞʥʠʡ ʰʘʨ ʪʢʘʥʠʥʥʦʾ ʦʩʥʦʚʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʜʦʚʞʥʽʭ 

ʧʨʷʤʠʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʦʛʠʥʘʶʯʠʭ ʥʠʪʦʢ. ʊʢʘʥʠʥʥʘ ʦʩʥʦʚʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʧʝʨʝʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʛʫʤʠ ʽ ʪʦʤʫ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ ʙʽʣʴʰʠʡ ʥʽʞ 

ʫ ʥʝʘʨʤʦʚʘʥʦʾ ʛʫʤʠ.  

ɿ ̔ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʨʘʟʦʢ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ, ʧʦʧʝʨʝʯʥʽ ʭʚʠʣʷʩʪʽ 

ʥʠʪʢʠ ʜʝʱʦ ʨʦʟʧʨʷʤʣʷʶʪʴʩʷ ʽ ʪʦʜʽ ʧʦʧʝʨʝʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʟʨʘʟʢʘ ʟʙʽʣʴh ʫʻʪʴʩʷ ʘ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʧʨʠ ʮʴʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʠ ʧʦʜʘʣʴh ʽʡ ʜʝʬʦʨʤʘʮʽʾ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʧʽʜʚʠʱʫʚʘʪʠʩʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ ʪʘ ʛʫʤʠ ʧʨʦʚʦʜʠʣʦʩʷ ʧʦ 

ʥʘʩʪʫʧʥʽʡ ʤʝʪʦʜʠʮʽ: 

- ʚʠʧʨʦʙʦʚʫʚʘʥʠʡ ʟʨʘʟʦʢ ʩʪʘʪʠʯʥʦ ʥʘʚʘʥʪʘʞʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʽʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʟ ʚʽʜʥʦʰʝʥʥʷʤ ʧʣʝʯʝʡ 5:1 ; 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʠʨ, ʧʽʩʣʷ ʪʦʛʦ 

ʷʢ ʚʦʥʠ ʫʢʣʘʜʘʣʠʩʷ ʥʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʚʘʞʝʣʷ; 

- ʫʩʘʜʢʘ ʟʨʘʟʢʽʚ, ʚʥʘʩʣʽʜʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʤʽʨʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʢʘʪʦʨʘ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ .01,0 ìì  

ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 2. 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʨʦʢʣʘʜʦʢ ʧʨʠ ʨʽʟʥʠʭ ʧʠʪʦʤʠʭ 

ʪʠʩʢʘʭ: 1 ï ʚʘʞʽʣʴ; 2 ï ʦʧʦʨʥʘ ʧʨʠʟʤʘ; 3 ï ʛʠʨʽ; 4 ï ʧʨʦʪʠʚʘʛʠ; 5 ï ʩʪʽʣ ʟʨʘʟʢʽʚ; 6 ï ʚʝʨʭʥʷ ʧʣʘʩʪʠʥʘ; 

7 ï ʽʥʜʠʢʘʪʦʨ. 

 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʟʨʘʟʢʽʚ ,ɽ ,ʄʇʘ ʜʣʷ ʜʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 
ʚʽʜʦʤʦʶ ʬʦʨʤʫʣʦʶ: 

,
hȹS

hP
E

Ö

Ö
=                                                                    (1)         

ʜʝ ʈ ï ʩʠʣʘ, ʱʦ ʪʠʩʥʝ ʥʘ ʟʨʘʟʦʢ, ʅ,  ʨʽʚʥʘ ʧôʷʪʠʢʨʘʪʥʽʡ ʚʘʟʽ; 

      h ï ʧʝʨʚʠʥʥʘ ʚʠʩʦʪʘ ʟʨʘʟʢʘ, ʤ; 

      S ï ʧʣʦʱʘ ʟʨʘʟʢʘ, ;ʤ2
 

     hȹ  ï ʫʩʘʜʢʘ ʟʨʘʟʢʘ, ʤ. 

ɾʦʨʩʪʢʽʩʪʴ ʧʨʦʢʣʘʜʦʢ ,ů ,ʄʇʘ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
h

FE
ů

Ö
=                                                                    (2)            

ʜʝ ɽ ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʟʨʘʟʢʘ, ʄʇʘ; 

     F ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʨʘʟʢʘ, ;ʤ2
 

     h ï ʚʠʩʦʪʘ ʟʨʘʟʢʘ, ʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʨʦʢʣʘʜʦʢ ʧʨʠ ʨʽʟʥʠʭ ʧʠʪʦʤʠʭ  

                   ʪʠʩʢʘʭ. 

ʊʠʧ ʧʨʦʢʣʘʜʢʠ ʊʦʚʱʠʥʘ, ʤ 
ʇʠʪʦʤʠʡ ʪʠʩʢ 

ů, ʄʧʘ 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ, 

ʄʧʘ 

1 2 3 4 

ʊʨʘʥʩʧʦʨʪʝʨʥʘ ʩʪʨʽʯʢʘ 0,008 

0,019506  

0,039012 5,72 

0,058519 4,83 

0,078025 5,03 

0,097929 5,32 
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0,117021 5,72 

0,136312 5,97 

0,15605 6,02 

0,175557 6,17 

0,195063 6,31 

ʊʨʘʥʩʧʦʨʪʝʨʥʘ ʩʪʨʽʯʢʘ 0,01 

0,019506  

0,039012 4,81 

0,058519 4,25 

0,078025 4,46 

0,097929 4,52 

0,117021 4,69 

0,136312 4,76 

0,15605 5 

0,175557 5,24 

0,195063 5,51 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

1 2 3 4 

ʊʨʘʥʩʧʦʨʪʝʨʥʘ ʩʪʨʽʯʢʘ 0,012 

0,019506  

0,039012 5,2 

0,058519 4,49 

0,078025 4,69 

0,097929 4,71 

0,117021 4,98 

0,136312 5,21 

0,15605 5,42 

0,175557 5,61 

0,195063 5,77 

ɻʫʤʘ 0,01 

0,019506  

0,039012 6,19 

0,058519 5,16 

0,078025 4,98 

0,097929 4,81 

0,117021 4,74 

0,136312 4,7 

0,15605 4,63 

0,175557 4,58 

0,195063 4,56 

ɻʫʤʘ 0,015 

0,019506  

0,039012 3,74 

0,058519 2,98 

0,078025 2,86 

0,097929 2,91 

0,117021 2,91 

0,136312 2,95 

0,15605 2,99 

0,175557 3,035 

0,195063 3,05 

 

ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʩʪʘʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʨʦʢʣʘʜʦʢ ʚʽʜ ʧʠʪʦʤʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 3. ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʝʨʥʦʾ ʩʪʨʽʯʢʠ ʧʨʠ 
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ʚʝʣʠʯʠʥʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ÌÏà0390,00195,0 -  ʧʘʜʘʻ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʠʭ ʟʥʘʯʝʥʥʷʭ ʧʠʪʦʤʦʛʦ 

ʪʠʩʢʫ ï ʟʨʦʩʪʘʻ. ʅʘʡʙʽʣʴʰʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʻ ʪʨʘʥʩʧʦʨʪʝʨʥʘ ʩʪʨʽʯʢʘ ʪʦʚʱʠʥʦʶ ,ʤʤ8  

ʘ ʥʘʡʤʝʥʰʠʡ ï ʫ ʛʫʤʠ (ʤôʷʢʦʾ) ʪʦʚʱʠʥʦʶ .ʤʤ15  
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ʈʠʩʫʥʦʢ 3. ɿʘʣʝʞʥʽʩʪʴ ʩʪʘʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪ ̔

ʚʽʜ ʧʠʪʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ɺʠʩʥʦʚʦʢ. ɺʠʭʦʜʷʯʠ ʽʟ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ, ʤʦʜʫʣʽ 

ʧʨʫʞʥʦʩʪʽ, ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ, ʜʦʮʽʣʴʥʦ ʧʨʠʟʥʘʯʘʪʠ ʚ ʤʝʞʘʭ 

.2,0...1,0 ÌÏà  ʊʘʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʦ ʤʝʥʰʝ ʟʘʟʚʠʯʘʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʣʷ ʛʫʤʦʚʠʭ ʚʽʙʨʦʽʟʦʣʶʶʯʠʭ ʜʝʪʘʣʝʡ, ʷʢʝ ʨʽʚʥʝ .5,0 ÌÏà  ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʘʪʥʶ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʫʞʥʠʭ ʦʙʤʝʞʫʚʘʯʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ.  
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ʋɼʂ 693.542.523 

 

ɯ.ɯ.ʅʘʟʘʨʝʥʢʦ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʂʅʋɹɸ 
ʄ.ʆ. ʂʣʠʤʝʥʢʦ, ʘʩʠʩʪʝʥʪ ʂʅʋɹɸ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʂʀ ʈʋʍʋ ʄɸʊɽʈɯɸʃʋ ɺ ʄɽɾʆɺʆʄʋ ʐɸʈɯ 

ʆɹɽʈʊʆɺʆɻʆ ɹɸʈɸɹɸʅɸ 

 

ɺʩʪʫʧ. ɼʠʥʘʤʽʢʘ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʤʽʰʫʚʘʥʥʷ ʚ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʠʭ 

ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʘʭ ʻ ʧʨʝʜʤʝʪʦʤ ʯʠʩʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [1-4].  

ʉʢʣʘʜʥʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʽʚ ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʤʝʭʘʥʽʢʠ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʥʠʭ. ɺʠʚʯʝʥʥʷ ʨʫʭʫ 

ʩʫʤʽʰʝʡ ʚ ʛʣʘʜʢʠʭ ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʘʭ ʚʝʜʫʪʴʩʷ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ: 

1. ʋʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʫʭʫ ʦʢʨʝʤʦʾ ʯʘʩʪʢʠ ʽ ʚʠʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʬʦʨʤʫʣ ʜʣʷ ʤʘʣʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʙʘʨʘʙʘʥʘ (2...5%); 

2. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ (ʜʦ 40 %). 

ɺ ʜʘʥʠʡ ʯʘʩ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ 

ʫʟʜʦʚʞ ʦʩʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʥʝ ʧʨʠʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ, ʷʢʘ ʜʘʻ ʟʘʜʦʚʽʣʴʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʥʝʜʦʩʪʘʪʥʴʦ 

ʧʦʚʥʠʭ ʽ ʯʘʩʪʦ ʥʝ ʫʟʛʦʜʞʝʥʠʭ ʤʽʞ ʩʦʙʦʶ, ʱʦ ʫʪʨʫʜʥʷʻ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʪʠʭ ʘʙʦ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʪʫ ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʽʚ. 

ʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʨʫʭʫ ʩʠʧʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʦʙʝʨʪʦʚʠʭ 

ʙʘʨʘʙʘʥʘʭ ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʢʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʟʛʣʷʥʫʪʠʭ ʤʘʰʠʥ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʨʫʭʫ 

ʤʘʪʝʨʽʘʣʫ ʚ ʙʘʨʘʙʘʥʽ, ʢʦʣʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʟʤʽʥʶʶʪʴʩʷ ʥʝʩʫʪʪʻʚʦ 

ʘʙʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ, ʚʠʷʚʣʷʻʪʴʩʷ ʨʷʜ ʟʘʜʘʯ, ʚʠʨʽʰʝʥʥʶ ʷʢʠʭ ʽ ʧʨʠʩʚʷʯʝʥʽ ʜʘʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ  ̒ 
1. ɺʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʫ ʥʦʨʤʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʽʚ. 

2. ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʦʩʴʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʝʨʪʦʚʠʭ ʙʘʨʘʙʘʥʽʚ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʨʘʙʘʥʘ ʟ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʤʘʰʠʥʘʭ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʫ ʨʫʭ ʽ ʨʦʟʧʦʜʽʣ 

ʤʘʪʝʨʽʘʣʫ ʚʟʜʦʚʞ ʦʩʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʤʘʰʠʥ, ʨʝʞʠʤʘʤʠ ʾʭʥʴʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʩʘʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. 

ɺ ʤʘʰʠʥʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ ʤʘʣʠʭ ʢʦʣʦʚʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ 

ʙʘʨʘʙʘʥʘ (ʜʦ 1 ʤ/ʩ), ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʜʚʘ ʚʠʜʠ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ: 

1. ʢʦʣʠʚʘʣʴʥʝ; 

2. ʢʘʩʢʘʜʥʝ - ʨʫʭ ʟ ʦʙʚʘʣʝʥʥʷʤ ʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. 

ʂʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʜʫʞʝ ʤʘʣʠʭ ʩʪʫʧʝʥʷʭ ʟʘʧʦʚʥʝʥʥʷ 

ʙʘʨʘʙʘʥʘ (jÒ0,03) ʽ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʚʦʥʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ. ɺʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʝ ʚʠʚʯʘʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘʢʦʛʦ ʚʠʜʫ ʨʫʭʫ. 

ɺʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʙʘʨʘʙʘʥʘ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʪʦʢʫ ʯʘʩʪʦʢ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʽ 

ʧʦʪʦʢʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ.  

ʇʦʪʽʢ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʷʚʣʷʻ ʩʦʙʦʶ ʰʘʨ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʜʽ ʩʝʛʤʝʥʪʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ 

ʨʘʟʦʤ ʟ ʙʘʨʘʙʘʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʪʝʨʪʷ. ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ 
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ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʰʘʨʽ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʻ: ʜʽʘʤʝʪʨ ʙʘʨʘʙʘʥʘ, ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ ʙʘʨʘʙʘʥʘ ʤʘʪʝʨʽʘʣʦʤ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʤʽʰʽ. 

ʇʦʪʽʢ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʜʥʦʩʥʠʡ ʨʫʭ ʯʘʩʪʦʢ ʤʘʪʝʨʽʘʣʫ ʚʟʜʦʚʞ 

ʥʝʨʫʭʦʤʦʛʦ (ʥʝʡʪʨʘʣʴʥʦʛʦ) ʰʘʨʫ ʧʽʜ ʜʽʻʶ ʚʘʛʠ ʽ ʩʠʣ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ, ʷʢʝ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʷʚʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʯʘʩʪʢʘʤʠ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʩʝʛʤʝʥʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʩʠʣʠ ʚʥʫʪʨʽʰʥʴʦʾ 

ʚʟʘʻʤʦʜʽʾ ʥʝʟʥʘʯʥʽ, ʘ ʥʘ ʥʝʡʪʨʘʣʴʥʦʤʫ ʰʘʨʽ ʮʷ ʚʟʘʻʤʦʜʽʷ ʥʘʡʙʽʣʴʰʘ, ʪʦ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʦʢ 

ʤʘʪʝʨʽʘʣʫ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘ ʪʦʚʱʠʥʦ  ʁ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦ. ʅʘʡʙʽʣʴʰʽ ʰʚʠʜʢʦʩʪʽ ʙʫʜʫʪʴ ʤʘʪʠ ʯʘʩʪʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʣʴʥʽʡ 

ʧʦʚʝʨʭʥʽ, ʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʰʘʨʽ, ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʦʶ. 

ʂʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʪʦʮʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʚʱʠʥʦʶ ʰʘʨʫ, ʱʦ 

ʩʢʦʯʫʻʪʴʩʷ, ʢʫʪʦʤ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʩʝʛʤʝʥʪʘ ʤʘʪʝʨʽʘʣʫ ʚ ʙʘʨʘʙʘʥʽ, ʨʝʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʯʘʩʪʢʘʤʠ. 

ɿ ʟʘʛʘʣʴʥʦʾ ʢʘʨʪʠʥʠ ʧʦʚʝʜʽʥʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, 

ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʫ ʧʦʪʦʮʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʧʦʪʽʢ, 

ʧʦʜʽʙʥʠʡ ʜʦ ʧʦʪʦʢʫ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʨʫʭʫ ʰʘʨʫ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʦʢ ʫ ʰʘʨʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʚʠʟʥʘʯʘʻ ʦʩʴʦʚʫ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʦʙʝʨʪʦʚʦʤʫ ʙʘʨʘʙʘʥʽ. ʆʜʝʨʞʘʪʠ ʩʫʚʦʨʽ ʘʥʘʣʽʪʠʯʥʽ ʨʽʚʥʷʥʥʷ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʚ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʚʘʞʢʦ. ʊʦʤʫ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʝʷʢʽ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʦʩʥʦʚʥʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʟʘʜʘʯʽ, ʘʣʝ 

ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ "ʚ'ʷʟʢʦʾ ʪʝʯʽʾ", ʚ ʷʢʦʤʫ ʫ 

ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʨʫʭ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʟʘʜʘʯʽ ʟ ʧʦʜʽʙʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ. ɺʠʭʽʜʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʻ: ʨʽʚʥʷʥʥʷ ʨʫʭʫ (ʨʽʚʥʦʚʘʛʠ) ʽ ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʻ 

ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʧʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʧʨʦ ʩʫʮʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʦʙʣʷʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʜʦʧʫʱʝʥʥʷ: 

1. ɯʥʝʨʮʽʡʥʽ ʩʠʣʠ ʯʘʩʪʦʢ, ʱʦ ʨʫʭʘʶʪʴʩʷ, ʥʝʟʥʘʯʥʽ ʯʝʨʝʟ ʾʭʥʶ ʤʘʣʫ ʰʚʠʜʢʽʩʪʴ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʩʦʚʠʤʠ ʽ ʪʦʤʫ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ; 

2. ɼʦʚʞʠʥʘ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ ʚʝʣʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʡʦʛʦ 

ʪʦʚʱʠʥʦʶ, ʪʦʤʫ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʢʽʥʮʝʚʽ ʝʬʝʢʪʠ ʚ ʢʨʘʡʥʽʭ ʪʦʯʢʘʭ d=d0 ʽ d=0. 

ɿʨʦʙʣʝʥʽ ʧʨʠʧʫʱʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʨʫʭʫ (ʨʽʚʥʦʚʘʛʠ) ʰʘʨʫ, ʱʦ 

ʩʢʦʯʫʻʪʴʩʷ, ʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʫʟʜʦʚʞ ʦʩʽ d (ʨʠʩ. 1) 
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ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ dtr  ʻ ʬʫʥʢʮʽʻʶ ʪʽʣʴʢʠ ʚʽʜ ŭ, ʨʽʚʥʷʥʥʷ (2) ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʝ ʚ 

ʚʠʛʣʷʜʽ 
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ʈʝʦʣʦʛʽʯʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʟʚ'ʷʟʫʻ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʩʢʦʯʫʚʘʥʥʷ 

ʯʘʩʪʦʢ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʧʦ ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ 
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dr

dVʉʂ
0 h+t=t . (5) 

ʈʦʟʚ'ʷʟʫʶʯʠ ʩʧʽʣʴʥʦ ʨʽʚʥʷʥʥʷ (4) ʽ (5), ʦʪʨʠʤʫʻʤʦ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ 

CrrR
rg

V +
h

t
-öö
÷

õ
ææ
ç

å
-b

h

r
= d

0

2

ʉʂ
2

sin . (6) 

ʇʨʠ CRhRr =+= d ,  0ʉʂ=V  

CC
C RRR

Rg
C

h

t
+öö
÷

õ
ææ
ç

å
-b

h

r
-= d

0

2

2
sin , (7) 

( ) ( )rRrRR
rRg

V CC
C -

h

t
+öö
÷

õ
ææ
ç

å
--

-
b

h

r
-= d

0

2

ʉʂ
2

sin . (8) 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʚ ʧʣʦʱʠʥʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ. 

 

ʂʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʰʘʨʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʝʨʝʨʽʟ MN (ʨʠʩ. 1) 

ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ 

ñ
d

=

R

R

drVLQ

C

ʉʂʉʂ . (9) 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʉʂV  ʟ (8) ʫ (9) ʽ ʽʥʪʝʛʨʫʶʯʠ ʚ ʤʝʞʘʭ ʉRR -d , ʦʪʨʠʤʘʻʤʦ 

( ) ( )
ù
ú

ø
é
ê

è -

h

t
-

-
b

h

r
= dd

23
sin

2

0

3

ʉʂ

RRRRg
LQ CC . (10) 

        ʊʘʢ ʷʢ hRR =- dʉ , ʪʦ (11) 

ù
ú

ø
é
ê

è

h

t
-b

h

r
= 203

ʉʂ
2

sin
3

hh
g

LQ . (12) 

ʊʦʚʱʠʥʘ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, h ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʫʤʦʚʠ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʧʦʪʦʢʫ, ʪʦʙʪʦ 

ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ, ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʙʘʨʘʙʘʥʦʤ 

ʇʉʂ QQ = . (13) 
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ʂʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʚʠʨʘʟʫ 

( )LhH
r

R
Q -

w
=ʇ . (14) 

ʇʨʠʨʽʚʥʶʶʯʠ ʨʽʚʥʷʥʥʷ (12) ʽ (14) ʽ ʚʚʦʜʷʯʠ ʧʦʟʥʘʯʝʥʥʷ C
r

R
BA

g
=

w
=
h

t
=
h

r
,

2
,

3

0 , 

ʦʜʝʨʞʠʤʦ ʚʠʨʘʟ ʜʣʷ ʪʦʚʱʠʥʠ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ 

( )hHCBhAh -=- 23 . (15) 

ʊʦʚʱʠʥʘ ʩʝʛʤʝʥʪʘ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ 

d
d

p
Ö=

0

sinkH . (16) 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʽʯʥʠʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ. 

 

ʊʦʚʱʠʥʘ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʮʴʦʛʦ 

ʙʫʜʫʻʪʴʩʷ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ 

()hfBhAh 1

23 =-  ʽ ( ) ()hfhHC 2=- . 

ʊʦʯʢʘ ʧʝʨʝʪʠʥʘʥʥʷ ʢʨʠʚʠʭ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʚ ʦʙʝʨʪʦʚʦʤʫ ʙʘʨʘʙʘʥʽ (ʨʠʩ. 2). 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ ʚʟʜʦʚʞ ʦʩʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʯʘʩʪʦʢ ʫ ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ ʙʘʨʘʙʘʥʘ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʚʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ ʙʘʨʘʙʘʥʘ, ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʽ ʩʪʫʧʝʥʷ 

ʡʦʛʦ ʟʘʧʦʚʥʝʥʥʷ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷʥʥʷ ʦʩʴʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʙʫʜʫʻʪʴʩʷ ʪʨʠʢʫʪʥʠʢ 

ʰʚʠʜʢʦʩʪʝʡ ʯʘʩʪʢʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʰʘʨʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ. ʇʦʟʥʘʯʠʚʰʠ ʯʘʩ ʧʽʜʡʦʤʫ ʽ ʯʘʩ 

ʩʢʦʯʫʚʘʥʥʷ ʯʘʩʪʢʠ ʚʽʜʧʦʚʽʜʥʦ ʯʝʨʝʟ tʇ ʽ tʉʂ, ʘ ʾʭʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ l=
ʉʂ

ʇ

t

t
, ʦʜʝʨʞʠʤʦ 

ʉʂOʉ tVS Ö¡= , (17) 

1

tg

1
ʉKOʉ

ʉʂʇ

Oʉ +l

eÖ
=

+l

¡
=

+
=

VV

tt

S
V , (18) 

b

bx+a
=e

sin

costgtg
tg . (19) 

ʇʽʜʩʪʘʚʣʷʶʯʠ etg  ʚ (18), ʙʫʜʝʤʦ ʤʘʪʠ 
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( )
( )bx+a
b+l

= costgtg
sin1
ʉK

Oʉ

V
V . (20) 

ɺʠʨʘʟ bxcostg  ʚʠʟʥʘʯʝʥʦ ʫ ʚʠʜʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʟʥʘʡʜʝʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɺ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ 

ʟʤʽʥʥʠʭ ʙʫʣʠ ʦʙʨʘʥʽ: 

n - ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʦʙ/ʭʚ; 

tg a - ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʙʘʨʘʙʘʥʘ ʜʦ ʛʦʨʠʟʦʥʪʫ; 

2
sin3d - ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʙʘʨʘʙʘʥʘ ʤʘʪʝʨʽʘʣʦʤ. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʜʽ: 

2
sincostg 3

3210

d
+a++=bx bbnbb . (21) 

ɺʝʣʠʯʠʥʘ l ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ 

( )

( )
2

sin2
2

3
2

0

2

d
-Ö

--
=l

d

HRh

hHRR
. (22) 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʙʫʪʢʦʤ ʩʝʨʝʜʥʴʦʾ ʦʩʴʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʧʣʦʱʫ ʩʝʛʤʝʥʪʘ ʤʘʪʝʨʽʘʣʫ 

ʉɽɻʄOʉ FVQ Ö= . (23) 

ʆʪʞʝ, ʧʣʦʱʘ ʩʝʛʤʝʥʪʘ ʤʘʪʝʨʽʘʣʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦ ʚʽʜʦʤʽʡ ʬʦʨʤʫʣʽ 

( )d-d= sin
2

1 2

ʉɽɻʄ RF , (24) 

( ) Oʉ

2 sin
2

1
VRQ Öd-d= . (25) 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ. 

1. ɼʦʩʣʽʜʞʝʥʦ ʨʫʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʧʣʦʱʠʥʽ ʥʦʨʤʘʣʴʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ 

ʙʘʨʘʙʘʥʘ ʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʤʘʪʝʨʽʘʣʫ ʚ ʰʘʨʽ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʧʦʪʽʢ, ʧʦʜʽʙʥʠʡ ʧʦʪʦʢʫ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɿʚ'ʷʟʦʢ 

ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʟʽ ʰʚʠʜʢʽʩʪʶ ʩʢʦʯʫʚʘʥʥʷ ʯʘʩʪʦʢ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ (5). 

2. ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʩʢʦʯʫʚʘʥʥʷ ʯʘʩʪʦʢ ʧʦ 

ʧʦʚʝʨʭʥʽ ʫʢʦʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʝʡ ʧʦ ʜʦʚʞʠʥʽ ʧʦʚʝʨʭʥʽ ʽ ʪʦʚʱʠʥʽ ʰʘʨʫ, 

ʱʦ ʩʢʦʯʫʻʪʴʩʷ. 

3. ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ, ʱʦ ʩʢʦʯʫʻʪʴʩʷ, ʥʘ ʙʫʜ-ɹʷʢʽʡ 

ʜʽʣʷʥʮʽ ʧʦʪʦʢʫ. 

4. ɺʠʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʠʧʫʯʦʾ ʤʘʩʠ ʚʟʜʦʚʞ ʦʩʽ 

ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, ʱʦ ʟʚ'ʷʟʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʨʘʙʘʥʘ ʟ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʚʠʙʨʘʮʠʦʥʥʳʭ ʤʘʰʠʥ ʦʩʥʦʚʘʥʳ ʥʘ 

ʨʷʜʝ ʜʦʧʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʞʠʤʳ ʠʭ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʩʯʝʪʥʳʤ. ʊʘʢ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʰʠʥ ʥʘʟʥʘʯʘʶʪʩʷ ʙʝʟ ʫʯʝʪʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠʟʜʝʣʠʡ, ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ ʠ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ʉʦ ʩʪʦʨʦʥʳ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʚʦʜʷʪʩʷ ʛʨʫʙʳʝ ʜʦʧʫʱʝʥʠʷ ʚ ʯʘʩʪʠ ʧʦʩʪʦʷʥʩʪʚʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʫʧʣʦʪʥʝʥʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʦʪ ʛʘʙʘʨʠʪʦʚ ʠʟʜʝʣʠʷ. ʅʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʦʪʨʳʚ ʠʟʜʝʣʠʡ ʦʪ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. ʊʝʦʨʠʷ ʢʦʣʝʙʘʥʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʚʠʙʨʘʮʠʦʥʥʳʭ ʤʘʰʠʥ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʫʯʝʪ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʩʦ ʩʨʝʜʦʡ, ʢʦʪʦʨʦʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʝʪ ʫʜʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʫʧʣʦʪʥʷʝʤʳʤ ʠʟʜʝʣʠʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʫʜʘʨ. ɺ ʢʦʥʮʝ ʫʜʘʨʘ ʮʝʥʪʨʳ ʪʷʞʝʩʪʠ ʪʝʣ ʜʚʠʞʫʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʠ: ʤʦʤʝʥʪʘ ʦʪʨʳʚʘ ʠʟʜʝʣʠʷ; ʩʢʦʨʦʩʪʠ 

ʧʦʣʝʪʘ ʠ ʚʨʝʤʝʥʠ ʚʩʪʨʝʯʠ ʠʟʜʝʣʠʷ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ; ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʧʦʩʣʝ ʫʜʘʨʘ. 

ʄʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʋʨʘʚʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʠ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʠʤʝʝʪ ʚʠʜ 

),()0( 00

2

00 tPFCXXM x =s++w  (1) 

ʛʜʝ 0X  - ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚʠʙʨʦʧʣʦʱʘʜʢʠ; ʚM  - ʤʘʩʩʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʚʠʙʨʦʧʣʦʱʘʜʢʠ ʩ ʬʦʨʤʦʡ; ʉ - ʞʝʩʪʢʦʩʪʴ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ ʚʠʙʨʦʧʣʦʱʘʜʢʠ; 

)0(ʯs  - ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʤʝʩʠ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ ʩ ʜʥʦʤ ʬʦʨʤʳ; F - ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʠʟʜʝʣʠʷ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ; )(0 tP  - ʚʳʥʫʞʜʘʶʱʘʷ ʩʠʣʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; w - ʫʛʣʦʚʘʷ 

ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ. 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʩʤʝʩʠ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩ ʜʥʦʤ ʬʦʨʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʜʝʣʠʷ. ɼʣʷ ʦʜʥʦʤʝʨʥʦʡ ʟʘʜʘʯʠ 

ʚʠʙʨʦʫʧʣʦʪʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʩʦʚʤʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʵʣʝʤʝʥʪʘ 

ʠʟʜʝʣʠʷ ʠ ʩʧʣʦʰʥʦʩʪʠ ʩʨʝʜʳ. ʋʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʟʘʧʠʰʝʪʩʷ ʢʘʢ 

,02 =r-r+s+
µ

sµ
adxgadx

dt

dV
fdxSdxa

x
y

y
 (2) 

ʟʜʝʩʴ ys  - ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; S - ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʦʢʦʚʦʡ ʨʘʩʧʦʨʘ; ʘ - ʰʠʨʠʥʘ ʠʟʜʝʣʠʷ; f - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʤʝʩʠ ʦ ʙʦʨʪʘ 

ʬʦʨʤʳ; V - ʩʢʦʨʦʩʪʴ ʚʠʙʨʘʮʠʠ; r - ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ; 
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yk  - ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʦʢʦʚʦʛʦ ʨʘʩʧʦʨʘ. 

ʋʨʘʚʥʝʥʠʝ ʩʧʣʦʰʥʦʩʪʠ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʜʝʣʠʷ [1]. 

ɺ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ )0)0(( >xs  

ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ ʙʝʟʦʪʨʳʚʥʳʡ. ʇʨʠ 0)0( <xs  ʠʤʝʝʪ ʦʪʨʳʚ. ɿʥʘʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʠʙʨʠʨʫʝʤʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ, ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʨʳʚ ʠ 

ʫʯʠʪʳʚʘʪʴ ʫʜʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʝ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʫʧʣʦʪʥʝʥʠʷ 

ʠ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʕʪʠ ʞʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. 

ʕʪʠ ʞʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥ. 

ʉʢʦʨʦʩʪʴ ʩʤʝʩʠ ʧʨʠ 0)0( =xs ʠ ʚʨʝʤʷ ʚʩʪʨʝʯʠ ʝʝ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʥʘʭʦʜʷʪʩʷ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠʟʜʝʣʠʷ ʚ ʧʦʣʝʪʝ: 

,0),,()(* =++s xxxPxPxM ʥy  (4) 

ʛʜʝ *

sM  - ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ ʠʟʜʝʣʠʷ )(xPy  - ʫʧʨʫʛʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʤʝʩʠ 

),,( xxxPʥ  - ʥʝʫʧʨʫʛʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʤʝʩʠ. 

ʀʟ ʬʦʨʤʫʣʳ (4) ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ ʫʩʢʦʨʝʥʠʝ ʩʤʝʩʠ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ */( s-= MBx , 

ʛʜʝ ).,,()( xxxPxPB ʥy +== ʇʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ *

sM  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʝ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʜʚʠʞʫʱʝʡʩʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ; cpʥ xMP 1

*ÖÖ

w= ; 
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11 dhhx
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h

cp ñ= ##                                                         (5) 

ʟʜʝʩʴ cpx1
##  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 1t . ɺʝʣʠʯʠʥʘ ʥP  ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʦʩʠ ʘʙʩʮʠʩʩ ʜʦ 

ʮʝʥʪʨʘ ʜʠʘʛʨʘʤʤʳ. 

ʉʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ʩʤʝʩʠ 
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ʦʪʨVdt
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,81 )(  (6) 

ʛʜʝ ,ʦʪʨV  - ʩʢʦʨʦʩʪʴ ʩʤʝʩʠ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʧʨʷʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʠʟʜʝʣʠʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ). ʇʨʠ 01 =V  ʠʤʝʝʪ ʚʝʨʭʥʶʶ ʪʦʯʢʫ ʧʦʣʝʪʘ ʩʤʝʩʠ (ʘʤʧʣʠʪʫʜʥʦʝ 

ʝʝ ʟʥʘʯʝʥʠʝ). ʆʪʩʶʜʘ ʚʨʝʤʷ ʧʦʣʝʪʘ ./2 * BMVt ʦʪʨ s=  

ɺʨʝʤʷ ʚʩʪʨʝʯʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʠʟʜʝʣʠʷ ʥʘʭʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ 

ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʠʟʜʝʣʠʷ ʚ ʧʦʣʝʪʝ: 
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ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʤʦʤʝʥʪ ʚʩʪʨʝʯʠ ʩ ʠʟʜʝʣʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʫʜʘʨʘ: 

),( 22 VUKU -=  

ʛʜʝ 2V  - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʤʦʤʝʥʪ ʫʜʘʨʘ; ʂ - ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; U - ʦʙʱʘʷ ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʷʶʱʠʭʩʷ ʪʝʣ 

ʧʦʩʣʝ ʫʜʘʨʘ; 
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s                                                                                                   (8) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʩʤʝʩʠ (ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʘ) ʠ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,25é0,8. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʠʟʜʝʣʠʷ ʚʳʩʦʪʦʡ h=0,5ʤ, ʫʧʣʦʪʥʷʝʤʦʛʦ ʧʨʠ ʘʤʧʣʠʪʫʜʝ 

02,00 =X  ʠ ʯʘʩʪʦʪʝ 13 ʠ 25 ɻʮ. ʆʧʨʝʜʝʣʝʥʳ ʤʦʤʝʥʪʳ ʦʪʨʳʚʘ ʠ ʚʨʝʤʷ ʧʦʣʝʪʘ. ʌʦʨʤʫʣʘ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ (ʧʦ ʀ.ʀ. ɹʣʝʭʤʘʥʫ) ʠʤʝʝʪ ʚʠʜ ʧʨʠ ʯʘʩʪʦʪʝ 13 ɻʮ: 

5,811,4(ʆ)1,71, ʘ ʧʨʠ ʯʘʩʪʦʪʝ 25 ɻʮ. 2,816,28(ʆ)9,01, ʛʜʝ ʩʠʤʚʦʣʳ ʦʙʦʟʥʘʯʘʶʪ: 

1 - ʧʦʣʝʪ; ʆ - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʦʡ. ʎʠʬʨʳ ʧʨʠ ʩʠʤʚʦʣʘʭ ʦʙʦʟʥʘʯʘʶʪ ʬʘʟʦʚʳʝ ʫʛʣʳ 

ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʦʩʪʦʷʥʠʷ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʨʝʞʠʤ ʢʦʣʝʙʘʥʠʡ 13 ɻʮ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʠʟʜʝʣʠʶ. ʆʥ ʭʘʨʘʢʪʝʨʝʥ 

ʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʙʝʟʦʪʨʳʚʥʦʛʦ ʜʚʠʞʝʥʠʷ (5,8>2,8) ʠ ʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʬʘʟʦʚʦʛʦ ʫʛʣʘ 

ʧʦʣʝʪʘ (1,4<6,28). 

 
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ (ʘ) ʠ ʦʪʨʳʚʘ ʠʟʜʝʣʠʷ ʦʪ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ (ʙ, ʚ) 

ʘ, ʙ ï ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʧʝʨʝʤʝʱʝʥʠʷ 02,00 =X  ʩʤ ʠ ʯʘʩʪʦʪʝ 13 ɻʮ; ʚ -  ʧʨʠ ʘʤʧʣʠʪʫʜʝ 02,00 =X  ʩʤ ʠ 

ʯʘʩʪʦʪʝ 25 ɻʮ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʦʪʨʳʚʘ ʠ ʧʘʜʝʥʠʷ ʜʣʷ ʠʟʜʝʣʠʡ h=0,5 ʠ 1,0 

ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʬʘʟʦʚʳʝ ʫʛʣʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʵʥʝʨʛʦʧʝʨʝʜʘʯʝ. 

x 
x 

t 

ʙ) 

x 

x 

x 

t 

(V=0 ʩʤ/c; 

ů = 40
22 /10 ʩʤʥ-Ö ) 

(-0,8; 11,0) (-1,0; 8,0) 

(-0,8; -0,2) (0,9; -4,1) 

æW(t) 

a) h 

t 

ʚ) 
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʦʪʨʳʚʘ ʠ ʧʘʜʝʥʠʷ. 

ɺʳʚʦʜʳ. ʈʘʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʦʤʘʰʠʥ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʥʘ 

ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʨʝʞʠʤʦʚ ʚʠʙʨʦʫʧʣʦʪʥʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʠʚʢʦ ɺ.ʀ., ʀʣʴʠʥ ɺ.ʇ., ʊʘʪʘʨʠʥʦʚ ɸ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʠʙʨʦʫʧʣʦʪʥʝʥʠʷ 
ʰʣʘʢʦʱʝʣʦʯʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ// ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʣʘʢʦʚ ʠ ʧʨʦʜʫʢʪʦʚ 

ʰʣʘʢʦʧʝʨʝʨʘʙʦʪʢʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ï ɺʦʨʦʥʝʞ: ʎʝʥʪʨ.- ʯʝʨʥʦʟʝʤ. ʢʥ. ʠʟʜ.-ʚʦ, 1977, ʉ. 78-81. 
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ʋɼʂ 666.97.003.16  

                                                                          

ʅʝʩʪʝʨʝʥʢʦ ʄ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʅɸʇʈʋɾɽʅʆɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʈɸʄʀ 

ɺɯɹʈʆʇʃʆʑɸɼʂʀ  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʾʾ ʟʚ'ʷʟʦʢ ʽʟ ʚʘʞʣʠʚʠʤʠ 

ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ɼʦʩʠʪʴ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʚʠʨʦʙʽʚ ʥʘʙʫʣʦ ʨʦʟʨʦʙʣʝʥʝ ʫ ʇʦʣʪʅʊʋ ʚʽʙʨʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ [1-3], ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʪʨʦʛʦ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ ʨʘʤ ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʫ ʷʢʠʭ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʚ'ʷʟʘʥʥʷ 

ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. ʄʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ) ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘʙʫʚ  ʰʠʨʦʢʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʪʘ ʩʪʘʚ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʧʽʜʭʦʜʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʄʂɽ ʪʘ ʧʦʣʷʛʘʻ ʚ ʧʦʜʘʥʥʽ ʛʝʦʤʝʪʨʽʾ ʙʫʜʴ-

ʷʢʦʛʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʽʣʘ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʥʘʡʧʨʦʩʪʽʰʦʾ ʬʦʨʤʠ: ʪʨʠʢʫʪʥʦʾ, 

ʯʦʪʠʨʠʢʫʪʥʦʾ ʪʘ ʽʥ. 

ɽʣʝʤʝʥʪʠ ʙʫʚʘʶʪʴ. ʦʜʥʦʤʽʨʥʠʤʠ, ʧʣʦʩʢʠʤʠ ʪʘ ʧʨʦʩʪʦʨʦʚʠʤʠ, ʽʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ 

ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ ʩʪʦʨʦʥʘʤʠ [6, 7]. ʋʟʜʦʚʞ ʢʦʞʥʦʾ ʟ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ 

ʚʫʟʣʠ. ʋ ʚʩʽʭ ʚʫʟʣʘʭ ʟʘʜʘʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʢʦʦʨʜʠʥʘʪʠ 
1
ɚ (ʨʠʩ. 1.4), ʥʘʟʚʘʥʽ ʚʫʟʣʦʚʠʤʠ 

ʟʤʽʱʝʥʥʷʤʠ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʜʣʷ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ 

 {} { }TNllll ,...,, 21=   (1.1) 

ʜʝ N - ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʫʟʣʦʚʠʭ ʟʤʽʱʝʥʴ ʝʣʝʤʝʥʪʘ; ʟʥʘʢ ʊ ʦʟʥʘʯʘʻ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ 

ʤʘʪʨʠʮʽ.  

ʋ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ 

ʪʦʯʢʠ ʄ ʟʘʜʘʶʪʴ ʘʧʨʦʢʩʠʤʘʮʽʶ ʯʝʨʝʟ ʚʫʟʣʦʚʽ ʟʤʽʱʝʥʥʷ, ʷʢʽ  ̒ʥʝʚʽʜʦʤʠʤʠ ʚʝʣʠʯʠʥʘʤʠ: 

 ( ) ,kiki Mʌu l=  ,3,2,1=i  ;...2,1 Nk=   (1.2) 

ʪʝ ʞ ʫ ʤʘʪʨʠʯʥʦʤʫ ʟʘʧʠʩʽ {} {}{}lʌu =  ʽ ʚʝʢʪʦʨʥʽʡ ʬʦʨʤʽ 

 {}{},ll ʌeʌu kkik

CCC
==  (1.3) 

ʜʝ ʚʝʣʠʯʠʥʠ ( )Mʌik  ʥʘʟʠʚʘʶʪʴʩʷ ʬʫʥʢʮʽʷʤʠ ʬʦʨʤʠ ʝʣʝʤʝʥʪʘ ʡ ʚʠʨʘʞʘʶʪʴ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʚʫʟʣʦʚʠʤʠ ʟʤʽʱʝʥʥʷʤʠ ʪʘ ʚʝʢʪʦʨʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ʄ ʪʽʣʘ; ʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʾ 

ʬʦʨʤʠ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʘʶʪʴ ʧʦʣʽʥʦʤʠ; ʧʦʟʘ ʝʣʝʤʝʥʪʦʤ ʜʘʥʽ ʬʫʥʢʮʽʾ ʧʨʠʨʽʚʥʶʶʪʴʩʷ 

ʥʫʣʶ; ,iikk eʌʌ
CC

=  {}{ },,...,, 21 Nʌʌʌʌ
CCCC

=  -ie
C
ʦʜʠʥʠʯʥʽ ʦʨʪʠ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ (1.2) ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʽʣʘ, ʟ ʷʢʠʭ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʫʟʣʦʚʽ ʟʤʽʱʝʥʥʷ {}l ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʇʨʠʨʽʩʪ ʨʦʙʦʪʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʥʘ ʤʦʞʣʠʚʠʭ 

ʧʝʨʝʤʽʱʝʥʥʷʭ, ʪʦʙʪʦ 

 WU dd =   (1.4) 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ q
C

 ʟʦʚʥʽʰʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʝ ʧʦ ʦʙôʻʤʫ ʪʽʣʘ V, ʘ ʯʝʨʝʟ 

-p
C

 ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʝ ʧʦ ʡʦʛʦ ʧʦʚʝʨʭʥʽ S. ʊʦʜʽ 

 
ññ Ö+Ö=
SV

dSupdVuqW .
CCCC
ddd

  (1.5) 

 ɺʠʨʘʟ ʜʣʷ ʨʦʙʦʪʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ ʤʘʻ ʚʠʛʣʷʜ  
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ñÖ=
V

dVU ,desd

 (1.6) 

ʜʝ -= jiy ee
CC

##ss ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ,  

-= jiy ee
CC

##ee ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʽʡ,  

-ie
C
ʦʜʠʥʠʯʥʽ ʦʨʪʠ, i, j = 1, 2, 3. 

ʊʦʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (1.4) ʧʨʠʡʤʝ ʚʠʛʣʷʜ 

 ñññ Ö+Ö=Ö
SVV

dSupdVuqdV .
CCCC
dddes   (1.7) 

ʋ ʚʠʧʘʜʢʫ ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʽʣʘ 

 ,u
C
Ð=e   (1.8) 
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=Ð ji
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i ee
x
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u

CCC

2

1
 ʪʝʥʟʦʨʥʠʡ ʦʧʝʨʘʪʦʨ; 

i, j = 1, 2, 3; -321 ,, xxx  ʢʦʦʨʜʠʥʘʪʥʽ ʦʩʽ, ʩʧʨʷʤʦʚʘʥʽ ʫʟʜʦʚʞ ʦʜʠʥʠʯʥʠʭ ʚʝʢʪʦʨʽʚ 

.,, 321 eee
CCC

 

 ʇʽʜʩʪʘʚʣʷʶʯʠ (1.2) ʫ (1.8), ʦʜʝʨʞʠʤʦ ʚʠʨʘʟ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ 

ʯʝʨʝʟ ʚʫʟʣʦʚʽ ʟʤʽʱʝʥʥʷ 
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##

  (1.9) 

ʘʙʦ ʚ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ 

 {} {}{},le B=   (1.10) 

ʜʝ {} { } -
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ʌ
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1C
ʤʘʪʨʠʮʷ, ʱʦ ʟʚ'ʷʟʫʻ ʜʝʬʦʨʤʘʮʽʾ ʟ ʚʫʟʣʦʚʠʤʠ 

ʟʤʽʱʝʥʥʷʤʠ. 

 ɿʚ'ʷʟʦʢ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʝʥʟʦʨʽʚ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʜʣʷ ʧʨʫʞʥʦʛʦ ʪʽʣʘ 

ʚʠʨʘʞʘʻʪʴʩʷ ʟʘʢʦʥʦʤ ɻʫʢʘ: 

 
,klklyy D es ####=   (1.11) 

ʜʝ -klyD##  ʧʨʫʞʥʽ ʢʦʥʩʪʘʥʪʠ ʪʽʣʘ, i, j, k, l = 1, 2, 3, 

ʘʙʦ ʚ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ {} {}{}.es D=  

ʇʽʜʩʪʘʚʠʚʰʠ ʩʶʜʠ ʚʠʨʘʞʝʥʥʷ (1.10), ʟʥʘʡʜʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʚʽʜ 

ʚʫʟʣʦʚʠʭ ʟʤʽʱʝʥʴ:  

 {} {}{}{}.ls BD=  (1.12) 

ʇʽʜʩʪʘʚʣʷʶʯʠ (1.8-4.11) ʚ (1.7), ʦʜʝʨʞʠʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʫʞʥʦʛʦ ʪʽʣʘ, ʱʦ 

ʤʽʩʪʠʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʡʦʛʦ ʪʦʯʦʢ: 

 

( ) ñññ Ö+Ö=ÐÖÐ
SVV

dSupdVuqdVuuD .
CCCCCC
ddd

 (1.13) 

ɿʘʩʪʦʩʫʻʤʦ ʪʝʧʝʨ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (1.13) ʜʦ ʢʽʥʮʝʚʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʜʝʷʢʠʤ ʦʙôʻʤʦʤ  eV , 

ʦʙʤʝʞʝʥʠʤ ʧʦʚʝʨʭʥʝʶ eS . ɿʘʫʚʘʞʫʶʯʠ, ʱʦ ʧʦ (1.2) ʽʌ̔u dld Ö=
CC

 ʪʘ ʧʽʜʩʪʘʚʣʷʶʯʠ (1.2) ʫ 

ʨʽʚʥʷʥʥʷ (1.13), ʟʥʘʡʜʝʤʦ 

 

,0=
îý

î
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û

îí

î
ì
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--ÖÐÖÐñ ñ ñ
e e eV V S

iijjii dSʌpdVʌqdVʌDʌ
CCCCCC

ldl

 (1.14) 

ʜʝ Nji ...,,2,1, = . 

ʋʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʢʽʥʮʝʚʦʛʦ ʝʣʝʤʝʥʪʘ 
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 {}{} {},fK =l   (1.15) 

ʜʝ -ÐÖÐ=ñ dVʌDʌK jʽy

CC
## ʤʘʪʨʠʮʷ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʘ, ʷʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ (1.10) ʽ (1.12) ʤʦʞʥʘ ʪʘʢʦʞ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ 

{} {}{}{};BDBK
T

=  

ññ -Ö+Ö=

ee S

i

V

ii dSʌpdVʌqf
CCCC

ʚʝʢʪʦʨ ʚʫʟʣʦʚʠʭ ʩʠʣ ʝʣʝʤʝʥʪʘ, 

ʜʝ Nji ...,,2,1, = . 

 ʉʫʢʫʧʥʽʩʪʴ ʨʽʚʥʷʥʴ (1.15) ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʜʦʧʦʚʥʝʥʘ ʨʽʚʥʷʥʥʷʤʠ ʚôʷʟʝʡ, 

ʥʘʢʣʘʜʝʥʠʭ ʥʘ ʪʽʣʦ (ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ), ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʨʦʟʛʣʷʥʫʪʦʛʦ 

ʪʽʣʘ. ɺʦʥʘ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ, ʘʥʘʣʦʛʽʯʥʦʤʫ (1.15): 

 {}{}{},fK =l  (1.16) 

ʜʝ {}K  ʥʘʟʠʚʘʻʪʴʩʷ ʛʣʦʙʘʣʴʥʦʶ ʤʘʪʨʠʮʝʶ ʞʦʨʩʪʢʦʩʪʽ ʪʽʣʘ; {}l  ʪʘ {}-f  ʚʝʢʪʦʨʠ 

ʚʫʟʣʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʽ ʩʠʣ ʫʩʴʦʛʦ ʪʽʣʘ. 

ɺʠʜʽʣʝʥʥʷ ʥʝ ʨʦʟʚ'ʷʟʘʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʠʤ 

ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʦʟʥʘʯʝʥʘ ʩʪʘʪʪʷ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʽ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ 

ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ  ʚʽʙʨʘʮʽʡʥʠʭ ʤʘʰʠʥ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʙʨʘʮʽʡʥʠʭ ʧʣʦʱʘʜʦʢ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʙʦʪʠ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʪʘʜʽʾ ʥʝ ʟʘʚʘʥʪʘʞʝʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʟʘʢʽʥʯʫʶʯʠ ʾʾ ʧʦʚʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. ɺʠʚʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ 

ʝʣʝʤʝʥʪʽʚ ʨʘʤ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʣʷʪʠ ʤʽʩʮʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʯʠ ʢʽʥʮʝʚʦ ï ʝʣʝʤʝʥʪʘʨʥʠʡ ʘʥʘʣʽʟ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʳʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʢʽʥʮʝʚʦ-

ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʘʥʘʣʽʟʫ ANSYS, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʽ  ʚʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʴ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʨʘʤʠ ʚʽʙʨʦʧʣʦʱʘʜʢʠ ʚʠʢʦʥʘʻʤʦ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʨʽʚʥʷʥʥʷ (1.16) ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ɿ ʾʭʥʴʦʛʦ ʨʽʰʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨ ʚʫʟʣʦʚʠʭ ʟʤʽʱʝʥʴ, ʜʘʣʽ ʧʦ ʚʽʜʥʦʰʝʥʥʷʭ (1.2) ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʦʢ ʪʽʣʘ, ʘ ʧʦ (1.8-4.11) ʘʙʦ (1.10-4.12) ï ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʥʘʧʨʫʞʝʥʥʷ. 

 ɯʟ (1.15) ʥʝʚʘʞʢʦ ʦʪʨʠʤʘʪʠ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʝʣʝʤʝʥʪʘ. ɺʚʦʜʷʯʠ ʧʦ ʧʨʠʥʮʠʧʫ 

ʜ'ɸʣʘʤʙʝʨʘ ʦʙ'ʻʤʥʽ ʩʠʣʠ ʽʥʝʨʮʽʾ ʚ ʽʥʪʝʛʨʘʣ ʜʣʷ ʚʫʟʣʦʚʠʭ ʩʠʣ ʚ (1.15) 

 
jj

in Ô
t

u
q lrr

CCC
C

Ö-=
µ
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-=

2

2

, (1.17) 

ʦʜʝʨʞʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

 {}{}{}{}{}fKM =+ ll## ,  (1.18) 

ʜʝ -Ö=ñ dVʌʌM jiy

CC
r ʤʘʪʨʠʮʷ ʤʘʩ ʝʣʝʤʝʥʪʘ; 

-r ʱʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ; 

-l## ʜʨʫʛʘ ʧʦʭʽʜʥʘ ʟʘ ʯʘʩʦʤ ʚʽʜ ʚʝʢʪʦʨʘ ʚʫʟʣʦʚʠʭ ʟʤʽʱʝʥʴ. 

 ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʩʠʣ ʚôʷʟʢʦʛʦ  ʦʧʦʨʫ, ʧʨʦʧʦʨʮʽʡʥʠʭ ʰʚʠʜʢʦʩʪʷʤ ʪʦʯʦʢ, ʚ 

(1.18) ʚʚʦʜʷʪʴ ʤʘʪʨʠʮʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʤʧʬʫʚʘʥʥʷ {ɺ}, ʧʽʩʣʷ ʯʦʛʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ 

ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ  

 {}{}{}{}{}{} {}fKBM =++ lll ###
. (1.19) 

 ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʚʜʘʥʴ ʧʨʫʞʥʦʾ ʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʨʽʚʥʷʥʥʷ  

ʨʽʚʥʦʚʘʛʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʪʽʣʘ ʚ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ 
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{} { }[ ]{} 0=- lb dKK

 (1.20) 

ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʛʝʦʤʝʪʨʠʯʥʦʾ ʞʦʨʩʪʢʦʩʪʽ { }dK , ʥʘʟʚʘʥʦʾ ʚ MSC.vN4W 

ʜʠʬʝʨʝʥʮʽʡʥʦʶ, ʫʨʘʭʦʚʫʶʪʴ ʨʦʙʦʪʫ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʦʙʫʤʦʚʣʝʥʫ ʟʤʽʥʦʶ ʛʝʦʤʝʪʨʽʾ ʪʽʣʘ; 

-b ʧʘʨʘʤʝʪʨ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 ʇʨʠʨʽʚʥʶʶʯʠ ʜʦ ʥʫʣʷ ʚʠʟʥʘʯʥʠʢ ʩʠʩʪʝʤʠ (1.20); {} { }[ ] 0det =- dKK b , ʟʥʘʭʦʜʷʪʴ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ,,, 21 2bb  ʧʨʠ ʷʢʠʭ ʽʩʥʫʶʪʴ ʥʝʪʨʠʚʽʘʣʴʥʽ ʜʣʷ ʚʫʟʣʦʚʠʭ 

ʟʤʽʱʝʥʴ {}l, ʪʦʙʪʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʬʦʨʤʠ ʨʽʚʥʦʚʘʛʠ ʪʽʣʘ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʚʠʭʽʜʥʦʾ. ʊʘʢʽ 

ʟʥʘʯʝʥʥʷ b, ʥʘʟʚʘʥʽ ʢʨʠʪʠʯʥʠʤʠ, ʧʦʢʘʟʫʶʪʴ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʢʨʠʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʨF , 

ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʬʦʨʤʠ ʨʽʚʥʦʚʘʛʠ ʪʽʣʘ, ʙʽʣʴʰʝ ʧʦʪʦʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ F: 

 ,FF ʽ

ʢʨ

ʽ b=     2,2,1=i   (1.21) 

ʆʜʥʽʻʶ ʟ ʧʨʦʛʨʘʤ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʢʽʥʮʝʚʦ ï ʝʣʝʤʝʥʪʘʨʥʠʡ ʘʥʘʣʽʟ ʻ ʧʨʦʛʨʘʤʘ ANSYS. 

ʇʦʚʥʠʡ ʮʠʢʣ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ ʚ ANSYS, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ ʢʽʥʮʝʚʦ-

ʝʣʝʤʝʥʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

ʈʦʟʨʦʙʢʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʛʨʘʬʽʯʥʠʭ ʨʝʜʘʢʪʦʨʘʭ, 

ʥʘʧʨʠʢʣʘʜ, ʂʦʤʧʘʩ, Autokad ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ANSYS, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʫʥʢʪ ʛʦʣʦʚʥʦʛʦ 

ʤʝʥʶ: Main MenuŸModelingŸCreate (ʨʠʩʫʥʦʢ 1).   

ʈʝʜʘʛʫʚʘʥʥʷ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʫ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

Booleans: Main MenuŸModelingŸOperateŸBooleans. ɿʦʢʨʝʤʘ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʽ ʤʦʜʝʣʶʶʪʴʩʷ ʟʚʘʨʥʽ ʰʚʠ ʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ (Boolean 

glue volumes) Ăʩʢʣʝʶʚʘʥʥʷò ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ.  ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ: 

Main MenuŸPreprocessor ŸMaterial Props Ÿ Material Models... ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʣʽʥʽʡʥʠʤʠ ʡ ʽʟʦʪʨʦʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʫ ʚʽʢʥʽ ʚʠʙʦʨʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʧʨʦʭʦʜʠʤʦ 

ʰʣʷʭ: Structural ŸLinearŸElasticŸIsotropic. ʋ ʚʽʢʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʚʠʙʠʨʘʻʤʦ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ.   

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬʽʯʥʘ ʤʦʜʝʣʴ ʚʽʙʨʦʧʣʦʱʘʜʢʠ. 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʫʤʠ ʯʠ ʽʥʰʠʭ ʛʽʧʝʨʝʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʭʦʜʠʤʦ ʰʣʷʭ 

Structural ŸNonlinearŸElasticŸHyper elastic. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʜʽʡ ʟôʷʚʠʪʴʩʷ ʚʽʢʥʦ 
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ʚʠʙʦʨʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ, ʚ ʷʢʦʤʫ ʚʢʘʟʫʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʽ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: 

ɺʠʙʽʨ ʪʠʧʽʚ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʘ ʤʝʥʶ Main 

MenuŸPreprocessorŸElement TypeŸAdd. ʇʽʩʣʷ ʚʠʙʦʨʫ ʪʠʧʫ cʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʙʠʪʪʷ ʪʚʝʨʜʦʪʽʣʦʾ ʤʦʜʝʣʽ ʥʘ ʝʣʝʤʝʥʪʠ. ʅʘʡʟʨʫʯʥʽʰʝ ʧʨʠ ʨʦʟʙʠʪʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʘʩʦʙʘʤʠ MeshTool (Main Menu Ÿ 

Preprocessor ŸMeshing ŸMeshTool). MeshTool ʻ ʜʽʘʣʦʛʦʚʠʤ ʚʽʢʥʦʤ, ʚ ʷʢʦʤʫ ʟʽʙʨʘʥʽ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʽ ʩʪʚʦʨʝʥʥʷ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʽʪʢʠ. 

.ɺʥʘʩʣʽʜʦʢ ʜʽʣʝʥʥʷ ʤʦʜʝʣʽ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʚʠʛʣʷʜ (ʨʠʩʫʥʦʢ 2): 

ʇʽʩʣʷ ʨʦʟʙʠʪʪʷ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʬʦʨʤʠ 

ʝʣʝʤʝʥʪʽʚ. ANSYS ʚʠʟʥʘʯʘʻ ʽ ʧʦʟʥʘʯʘʻ ʚʩʽ ʟʘʫʚʘʞʝʥʥʷ ʽ ʧʦʤʠʣʢʠ ʧʨʦ ʬʦʨʤʫ ʝʣʝʤʝʥʪʽʚ ʜʦ 

ʟʙʝʨʝʞʝʥʥʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

 
ʈʠʩʫʥʦʢ 2. ʂʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʘʨʥʘ ʩʽʪʢʘ ʤʦʜʝʣʽ. 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʚ ʥʘʧʨʷʤʢʘʭ X, ʋ, Z ʜʣʷ 

ʥʠʞʥʽʭ ʧʣʦʱʠʥ ʦʧʦʨʠ, ʯʠʤ ʤʦʜʝʣʶʚʘʣʦʩʷ ʞʦʨʩʪʢʝ ʟʘʱʝʤʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʫ 

ʬʫʥʜʘʤʝʥʪʽ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʝʥʦ ʜʦ ʤʦʜʝʣʽ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʽʚ ʫ ʚʠʛʣʷʜʽ 

ʚʠʤʫʰʫʶʯʦʾ  ʩʠʣʠ ʪʘ ʾʾ  ʢʫʪʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ.   

ɺʠʢʦʥʫʻʪʴʩʷ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʘʨʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʦ ʢʦʤʘʥʜʽ solve ( Main 

Menu Ÿ SolutionŸ SolveŸ Current LS) ʧʨʦʛʨʘʤʘ ʟʚʝʨʪʘʻʪʴʩʷ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʦʜʝʣʴ 

ʪʘ ʧʨʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʽ ʚʠʢʦʥʫʻ  ʦʙʯʠʩʣʝʥʥʷ ʤʘʪʨʠʮʴ ʟʘ ʄʂɽ. ɺ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʝ  ʩʘʤʘ ʽʥʪʝʥʩʠʚʥʘ ʯʘʩʪʠʥʘ ʘʥʘʣʽʟʫ, ʷʢʘ ʥʝ ʧʦʪʨʝʙʫʻ ʫʯʘʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʈʽʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ ʚ ANSYS ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʝʟʧʝʨʝʨʚʥʠʭ 

ʨʦʟʧʦʜʽʣʽʚ ʟʥʘʯʝʥʴ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʥʘʧʨʫʞʝʥʴ, ʧʝʨʝʤʽʱʝʥʴ, ʪʝʤʧʝʨʘʪʫʨ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʽʨʥʘ ʰʢʘʣʘ, ʚ ʷʢʽʡ ʢʦʞʝʥ ʢʦʣʽʨ ʚʽʜʧʦʚʽʜʘʻ ʜʝʷʢʦʤʫ ʽʥʪʝʨʚʘʣʫ ʚʝʣʠʯʠʥʠ 

ʬʽʟʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ɺʥʘʩʣʽʜʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʦʪʨʠʤʘʥʦ 

ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ, ʷʢʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʨʘʟʦʤ ʟ ʥʝ ʜʝʬʦʨʤʦʚʘʥʦʶ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ ʜʽʘʛʨʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʦʞʥʦʤʫ ʟ ʥʘʧʨʷʤʢʽʚ X, Y, Z, ʩʫʤʘʨʥʫ ʜʽʘʛʨʘʤʫ ʧʝʨʝʤʽʱʝʥʴ ʪʘ 

ʜʽʘʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ. ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʬʦʨʤʦʚʘʥʘ ʩʭʝʤʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ, ʘ ʥʘ ʨʠʩʫʥʢʫ 4 ʧʨʠʢʣʘʜ ʜʽʘʛʨʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʩʫʤʘʨʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ. 
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1

X

Y
Z

                                                                                

MAY 11 2006

15:42:20

DISPLACEMENT

STEP=1

SUB =1

TIME=1

DMX =.638E-06

 
ʈʠʩʫʥʦʢ 3. ɼʝʬʦʨʤʦʚʘʥʘ ʩʭʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ. 

 

1

MN

MX

X

Y
Z

                                                                                
0

.708E-07
.142E-06

.213E-06
.283E-06

.354E-06
.425E-06

.496E-06
.567E-06

.638E-06

MAY 11 2006

15:49:20

NODAL SOLUTION

STEP=1

SUB =1

TIME=1

USUM     (AVG)

RSYS=0

DMX =.638E-06

SMX =.638E-06

 
ʈʠʩʫʥʦʢ 4. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʩʫʤʘʨʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ 

ʧʣʦʱʘʜʢʠ. 

ɸʥʘʣʽʟ ʜʽʘʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʧʝʨʝʤʽʱʝʥʴ ʽ ʥʘʧʨʫʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʨʘʤʽ 

ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʢʦʣʦʧʦʜʽʙʥʦ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʝʙʘʣʘʥʩʽʚ 

ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʽʚ, ʥʘʡʙʽʣʴʰʽ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʫ ʧʽʜʚʽʙʨʘʪʦʨʥʠʭ 

ʧʣʠʪʘʭ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ ʽ ʨʦʟʪʷʛ. ʊʦʤʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʤʽʞʦʢ ʤʽʞ 

ʧʽʜʚʽʙʨʘʪʦʨʥʦʶ ʧʣʠʪʦʶ ʽ ʝʣʝʤʝʥʪʘʤʠ ʨʘʤʠ ʟʘʧʦʚʥʠʪʠ ʙʝʪʦʥʦʤ. 

ʅʦʚʠʡ ʚʘʨʽʘʥʪ ʤʦʜʝʣʽ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʙʫʣʦ ʟʘʚʘʥʪʘʞʝʥʦ ʪʘʢʠʤʠ ʞ ʩʠʣʘʤʠ, ʷʢ 

 ̔ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʘʨʽʘʥʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʪʘʢʦʞ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ 

ʨʘʤʠ, ʜʽʘʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʧʝʨʝʤʽʱʝʥʴ ʚ ʥʘʧʨʷʤʢʘʭ X, Y, Z ʽ ʜʽʘʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ 

( ʨʠʩʫʥʦʢ 5). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʽʜʚʽʙʨʘʪʦʨʥʦʾ ʧʣʠʪʠ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʶʪʴʩʷ. ʈʠʟʠʢ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʟʚʘʨʥʠʭ 

ʰʚʘʭ, ʱʦ ʟôʻʜʥʫʶʪʴ ʧʽʜʚʽʙʨʘʪʦʨʥʫ ʧʣʠʪʫ ʟ ʨʘʤʦʶ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʚ ʮʽʣʦʤʫ. 

ʈʝʟʫʣʴʪʘʪ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ANSYS ʪʘʢʦʞ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʥʝ ʪʽʣʴʢʠ ʚ 

ʚʠʛʣʷʜʽ ʩʭʝʤ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʽ ʥʘʧʨʫʞʝʥʴ, ʘ ʡ ʫ ʚʠʛʣʷʜʽ ʘʥʽʤʘʮʽʡʥʠʭ ʬʘʡʣʽʚ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ *.avi, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʦʩʪʝʨʽʛʘʪʠ ʮʠʢʣʽʯʥʽ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʫ ʨʘʤʽ ʧʨʠ 

ʦʙʝʨʪʘʥʥʽ ʜʝʙʘʣʘʥʩʽʚ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ. 
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ʈʠʩʫʥʦʢ 5. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʩʫʤʘʨʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ 

ʧʣʦʱʘʜʢʠ ʟ ʧʨʦʤʽʞʢʦʤ ʤʽʞ ʧʽʜʚʽʙʨʘʪʦʨʥʦʶ ʧʣʠʪʦʶ ʽ ʝʣʝʤʝʥʪʘʤʠ ʨʘʤʠ ʟʘʧʦʚʥʝʥʠʤ ʙʝʪʦʥʦʤ. 

 

ɺʠʩʥʦʚʢʠ. 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʨʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʧʣʦʱʘʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʘʥʘʣʽʟʫ ANSYS ʜʘʻ ʟʤʦʛʫ ʟʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʽ  ʚʝʣʠʯʠʥʠ 

ʧʝʨʝʤʽʱʝʥʴ. 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʽʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʪʘʜʽʾ ʥʝ ʟʘʚʘʥʪʘʞʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʟʘʢʽʥʯʫʶʯʠ ʧʦʚʥʠʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʽʤʘʮʽʡʥʠʭ ʬʘʡʣʽʚ ʤʦʞʥʘ, ʥʝ ʧʨʦʚʦʜʷʯʠ 

ʥʘʪʫʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʨʦʙʦʪʦʶ ʚʽʙʨʦʧʣʦʱʘʜʢʠ ʧʨʠ ʧʦʝʪʘʧʥʦʤʫ ʾʾ 

ʟʘʚʘʥʪʘʞʝʥʥʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 
1. ʅʝʩʪʝʨʝʥʢʦ ʄ.ʇ. ɺʽʙʨʘʮʽʡʥʽ ʧʣʦʱʘʜʢʠ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ / ʄ.ʇ. ʅʝʩʪʝʨʝʥʢʦ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

(ʛʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ). ï ʇʦʣʪʘʚʘ: ʇʦʣʪʅʊʋ,  2005. ï ɺʠʧ. 16. ï ʉ. 177ï181. 

2. ʆʣʝʭʥʦʚʠʯ ʂ.ɸ., ɺʠʥʦʛʨʘʜʦʚ ʖ.ʀ., ʅʝʩʪʝʨʝʥʢʦ ʅ.ʇ. ɺʠʙʨʦʧʣʦʱʘʜʢʠ ʜʣʷ ʢʦʥʚʝʡʝʨʥʳʭ 

ʣʠʥʠʡ// ɹʝʪʦʥ ʠ ʞʝʣʝʟʦʙʝʪʦʥ. -1991.-ˉ4. -ʉ,18-19. 

3. ʅʝʩʪʝʨʝʥʢʦ ʅ.ʇ., ʆʣʝʭʥʦʚʠʯ ʂ.ɸ. ɺʠʙʨʦʧʣʦʱʘʜʢʠ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʤʥʦʛʦʧʫʩʪʦʪʥʳʭ 
ʧʘʥʝʣʝʡ ʧʝʨʝʢʨʳʪʠʡ // ʇʨʦʤʰʣʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. - 1990. 

- ˉ 3. -.ʉ. 7-8. 

4. ɿʝʥʢʝʚʠʯ ʆ. ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭʥʠʢʝ: ʇʝʨ. ʩ ʘʥʛʣ. ï ʄ.: ʄʠʨ, 1975. - 536 ʩ. 

5. ɿʝʥʢʝʚʠʯ ʆ., ʄʦʨʛʘʥ ʂ. ʂʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ: ʇʝʨ. ʩ ʘʥʛʣ. - ʄ.: ʄʠʨ, 1986. - 

318 ʩ. 

6. ʉʝʛʝʨʣʠʥʜ ʃ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ï ʄ.: ʄʠʨ, 1979. ï392 ʩ. 

7. ʈʘʩʯʸʪʳ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʉʧʨʘʚʦʯʥʠʢ/ʄʷʯʝʥʢʦʚ ɺ.ʀ., ʄʘʣʴʮʝʚ ɺ.ʇ., ʄʘʡʙʦʨʦʜʘ ɺ.ʇ. ʠ ʜʨ., ʇʦʜ ʦʙʱ. ʨʝʜ. ʄʷʯʝʥʢʦʚʘ 

ɺ.ʀ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1989. -520 ʩ. 

 

 

 

 

 

 

 

 

 



ˉ25, 2010 ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ 

 

 45 

ʋɼʂ 693.542 

 

ɸ.ʊ. ʉʚʽʜʝʨʩʴʢʠʡ, ʜʦʮʝʥʪ ʂʅʋɹɸ 
ʄ.ʄ. ʈʫʯʠʥʩʴʢʠʡ, ʜʦʮʝʥʪ ʂʅʋɹɸ 
ɯ.ʖ. ʄʘʨʪʠʥʶʢ, ʩʪʫʜʝʥʪ ʂʅʋɹɸ 

 

ʆʎɯʅʂɸ ʊɸ ɸʅɸʃɯɿ ʇɸʈɸʄɽʊʈɯɺ ɯ ʈɽɾʀʄɯɺ ʈʋʍʋ 

ɺɯɹʈʆʄɸʁɼɸʅʏʀʂɯɺ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ʂʆʅʊʈʆʃʔʅʀʍ ɿʈɸɿʂɯɺ ɹɽʊʆʅʋ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ ʚ 

ʩʫʯʘʩʥʽʡ ʋʢʨʘʾʥʽ ʦʙʫʤʦʚʣʝʥʠʡ ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʠʭ ʩʧʦʨʫʜ. ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʙʫʜʠʥʢʠ 

ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʦ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ 

ʪʘʢʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ. ʊʘʢ ʜʣʷ 

ʧʨʠʢʣʘʜʫ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʽʷʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ʫ  1999 - 2007 ʨʦʢʘʭ (ʨʠʩ. 1), 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʨʦʩʣʘ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʮʽʣʦʶ ʥʠʟʢʦʶ ʥʦʚʠʭ ʤʘʩʠʚʽʚ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ. 

 
ʈʠʩʫʥʦʢ 1. ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʞʠʪʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʫ  1999 - 2007 ʨʦʢʘʭ. 

 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʷʢʦʩʪʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, 

ʘʜʞʝ ʚʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʤʘʡʙʫʪʥʴʦʾ ʩʧʦʨʫʜʠ. ʇʝʚʥʫ ʥʝʟʨʫʯʥʽʩʪʴ ʧʨʠ 

ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʩʪʘʚʢʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ 

ʤʘʡʜʘʥʯʠʢ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʯʘʩʦʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʘ ʯʘʩʦʤ ʧʝʨʝʚʝʟʝʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʪʨʘʯʘʻʪʴʩʷ ʷʢʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. ʊʦʤʫ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʙʝʪʦʥʫ ʥʘ 

ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʝʜʝʥʥʷ 

ʤʦʥʦʣʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ, ʱʦ ʚʽʜʙʠʨʘʶʪʴʩʷ 

ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʝʢʪʥʦʤʫ ʢʣʘʩʫ ʙʝʪʦʥʫ, ʷʢʠʡ ʙʫʚ 

ʧʦʩʪʘʚʣʝʥʠʡ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ. ɯʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʧʨʠʯʠʥ, ʷʢʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʪʘʢʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʧʨʦʙʫʚʘʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʷʢʽ ʤʘʣʠ 

ʤʽʮʥʽʩʪʴ ʤʝʥʰʫ ʟʘ ʧʨʦʝʢʪʥʫ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚ ʟʨʘʟʢʘʭ ʻ: ʥʝʧʨʘʚʠʣʴʥʝ ʚʽʜʙʠʨʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʾʭ 

1999 2000 2001 2002 2003 2004 2005 2006 2007

 ɯʥʜʫʩʪʨʽʘʣʴʥʽ ʎʝʛʣʷʥʽ ʄʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʽ

38 42 55 47 41 38 36,1 
38,3 46,0 ɯʥʜʫʩʪʨʽʘʣʴʥʽ 

32 36,8 14 22 
7 

42,1 

30 21,2 46 45 40 21,8 

ʄʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʽ 

ʎʝʛʣʷʥʽ 

55,9 
41,0 

13,0 

       
% 

45 
5,8 
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ʚʠʛʦʪʦʚʣʝʥʥʷ (ʥʝʷʢʽʩʥʝ ʫʢʣʘʜʘʥʥʷ ʪʘ ʫʱʽʣʴʥʝʥʥʷ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ (ʚʪʨʘʪʘ ʮʝʤʝʥʪʥʦʛʦ ʤʦʣʦʯʢʘ); ʥʝʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ 

ʟʨʘʟʢʽʚ (ʚʠʩʫʰʫʚʘʥʥʷ, ʘʙʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ). ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚ ʢʽʣʴʢʦʩʪʽ 200 ʰʪʫʢ 

ʚʠʧʨʦʙʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.  

 
ʈʠʩʫʥʦʢ 2. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʦ ʚʠʧʨʦʙʫʚʘʥʥʶ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʙʝʪʦʥʫ ʟʘ ʤʽʮʥʽʩʪʶ ʚʽʜʙʠʨʘʣʠʩʷ ʟʨʘʟʢʠ, ʱʦ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʠ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 20Ñ5 Áʉ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ ʤʝʥʰʝ 

55%) ʽ ʧʽʜʣʷʛʘʣʠʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʩʪʘʪʠʯʥʠʤ ʩʪʠʩʢʦʤ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʙʠʨʘʶʪʴʩʷ ʟʨʘʟʢʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʘʟʦʤ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʚ 

ʪʘʢʠʭ ʩʘʤʠʭ ʫʤʦʚʘʭ, ʷʢ ʽ ʢʦʥʩʪʨʫʢʮʽʷ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ  ʘʥʘʣʽʟ ʢʫʙʠʢʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʦʢʘʟʘʚ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʦʤʫ ʢʣʘʩʫ ʙʝʪʦʥʫ, ʱʦ ʧʦʚʠʥʝʥ ʙʫʪʠ. ʆʙʫʤʦʚʣʝʥʦ ʮʝ 

ʪʠʤ, ʱʦ ʥʝ ʜʦʪʨʠʤʘʥʽ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʢʫʙʠʢʽʚ (80%), ʥʝʜʦʩʪʘʪʥʷ ʫʢʣʘʜʢʘ ʽ ʫʱʽʣʴʥʝʥʥʷ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ï ʚʝʣʠʢʽ ʨʘʢʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʫʙʠʢʘ (15%), ʤʘʣʘ ʦʙôʻʤʥʘ ʤʘʩʘ ʟʨʘʟʢʘ (3%), ʪʘ 

ʽʥʰʽ ʬʘʢʪʦʨʠ (2%), ʜʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʤʦʨʦʞʝʥʽʩʪʴ ʟʨʘʟʢʽʚ, ʚʠʪʽʢ ʙʝʪʦʥʥʦʛʦ ʤʦʣʦʯʢʘ, 

ʥʝʨʽʚʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ. ɺ ʫʤʦʚʘʭ ʤʦʥʦʣʽʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʩʠʪʴ ʚʘʛʦʤʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ʇʦʨʷʜ ʽʟ ʫʤʦʚʘʤʠ ʟʙʝʨʽʛʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ (ʚʽʜʙʽʨ ʙʝʪʦʥʫ, ʡʦʛʦ ʫʢʣʘʜʢʘ ʪʘ 

ʫʱʽʣʴʥʝʥʥʷ). 

ɺ ʋʢʨʘʾʥʽ ʟ 1 ʚʝʨʝʩʥʷ 2010 ʨʦʢʫ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʥʦʚʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ (ɼʉʊʋ) , 

ʥʘ ʟʘʤʽʥʫ ɻʆʉʊʘ, ʱʦ ʨʘʥʽʰʝ ʜʽʷʚ. ɿʛʽʜʥʦ ʥʠʭ [1,2] ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʘ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʫʱʽʣʴʥʝʥʥʷ: 

ʯʘʩʪʦʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʟ ʬʦʨʤʦʶ ʟʘʧʦʚʥʝʥʦʶ ʙʝʪʦʥʥʦʶ ʩʫʤʽʰʰʶ (2900Ñ100) ʭʚ.
-1

, 

ʘʤʧʣʽʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ(0,5Ñ0,05) ʤʤ, ʘʤʧʣʽʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʥʝ 

ʙʽʣʴʰʝ 0,1 ʤʤ, ʚʽʜʭʠʣʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʢʨʘʾʚ ʧʣʦʱʘʜʢʠ ʚʽʜ ʾʾ ʩʝʨʝʜʠʥʠ  ʥʝ ʙʽʣʴʰʝ 

20%. ɸʣʝ ʷʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ ʻ 

ʜʘʣʝʢʽ ʚʽʜ ʧʨʦʝʢʪʥʠʭ. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʥʝʨʫʡʥʽʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʶ [3] ʜʦʩʠʪʴ ʯʘʩʪʦ ʤʘʻ ʤʽʩʮʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʦʝʢʪʥʦʾ 

ʤʽʮʥʦʩʪʽ. ʊʘʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʫʢʣʘʜʘʥʥʷ ʙʝʪʦʥʫ ʚ 

ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʨʘʟʢʫ, ʘ ʪʘʢʦʞ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʚʽʜʙʦʨʫ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʪʘ ʫʤʦʚ ʾʭ ʟʙʝʨʽʛʘʥʥʷ.  

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʘʪʪʽ. 

ʇʨʦʚʝʜʝʤʦ ʦʛʣʷʜ ʪʘ ʚʠʢʦʥʘʻʤʦ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ [6], ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʱʦ ʤʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ɼʉʊʋ. 
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1) ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ ʉʄɾ-539 ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʪʽʣ ʟ ʚʽʙʨʘʪʦʨʦʤ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ 

ʥʘ ʧʨʫʞʥʠʭ ʦʧʦʨʘʭ ʥʘ ʩʪʘʥʠʥʽ (ʨʠʩ. 3). ɺʩʽ ʯʘʩʪʠʥʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʨʦʟʤʽʱʝʥʦ ʥʘ ʩʪʘʥʠʥʽ. 

ʉʪʽʣ ʟôʻʜʥʘʥʦ ʟʽ ʩʪʘʥʠʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʧʨʫʞʥʠʭ ʦʧʦʨ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʥʴʦʛʦ ʬʦʨʤ. ɺʽʙʨʘʪʦʨ ʟʘʢʨʽʧʣʝʥʦ ʜʦ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʪʦʣʫ, ʚʽʥ ʚʠʢʦʥʫʻ ʨʦʣʴ ʟʙʫʜʞʫʚʘʯʘ 

ʚʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʽʙʨʘʪʦʨʘ ʜʦʟʚʦʣʷʻ 

ʩʪʫʧʽʥʯʘʩʪʦ ʟʤʽʥʶʚʘʪʠ ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʜʝʙʘʣʘʥʩʽʚ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʢʽʥʮʷʭ  

 

ʚʘʣʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʙʨʘʪʦʨʘ ʽ, ʪʠʤ ʩʘʤʠʤ 

ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʟʤʫʰʫʶʯʫ ʩʠʣʫ. ɺʝʣʠʯʠʥʘ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʤʦʤʝʥʪʘ ʜʝʙʘʣʘʥʩʽʚ ʚʧʣʠʚʘʻ 

ʥʘ ʚʝʣʠʯʠʥʫ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʩʪʦʣʘ  

ʧʣʦʱʘʜʢʠ. ʂʦʣʠʚʘʥʥʷ ʚʽʙʨʘʪʦʨʘ ʯʝʨʝʟ 

ʤʘʷʪʥʠʢʦʚʫ ʧʽʜʩʪʘʚʢʫ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʦʣʫ, ʧʣʦʱʘʜʢʽ 

ʪʘ ʬʦʨʤʽ ʟ ʙʝʪʦʥʥʦʶ ʩʫʤʽʰʰʶ, ʱʦ 

ʫʱʽʣʴʥʶʻʪʴʩʷ. ʋʧʨʘʚʣʽʥʥʷ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʦʤ 

(ʧʫʩʢ ʽ ʟʫʧʠʥʢʘ) ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʚʽʥ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʧʫʩʢʫ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʙʨʘʪʦʨʘ ʪʘʢʦʞ ʚʽʙʨʘʪʦʨ 

ʘʚʪʦʤʘʪʠʯʥʦ ʤʦʞʝ ʚʽʜʢʣʶʯʘʪʠʩʷ ʯʝʨʝʟ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʨʦʙʦʯʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢ ʨʘʟʦʤ ʟ 

ʬʦʨʤʦʶ ʩʪʘʥʦʚʠʪʴ 100 ʢʛ. 

2) ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ 435 ɸ (ʨʠʩ. 4) ʤʘʻ ʪʘʢʽ 

ʞ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʽ ʉʄɾ ï 539, ʘʣʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʴʦʛʦ ʣʠʰʝ ʚʣʘʩʥʦʶ ʚʘʛʦʶ.  

 

 

 

3) ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ ʉʄɾ-739 (ʨʠʩ.5) ʪʝʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʉʄɾ ï 539 ʪʘ 

435ɸ ʧʣʦʱʘʜʢʘ ʤʘʻ ʥʘʙʘʛʘʪʦ ʧʦʪʫʞʥʽʰʠʡ 

ʚʽʙʨʦʟʙʫʜʞʫʚʘʯ ʪʘ ʤʝʥʰʫ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʽ 

ʚʣʘʩʥʫ ʚʘʛʫ. 

ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ çɺʀɹʈʆʀɼ 1000è ʟ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ ʜʦ 150 ʢʛ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ (ʨʠʩ. 6, ʘ). 

ɺʽʙʨʦʩʪʦʣʠ ʬʦʨʤʦʚʦʯʥʽ ʉɺ ï 700 ʪʘ ʉɺ ï 1400 

ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʤʘʣʫ ʚʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ 

ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ 

ʥʠʭ ɻʆʉʊʦʚʘʥʽ ʬʦʨʤʠ (ʨʠʩ. 6, ʙ, ʚ). 

ʅʝ ʤʝʥʰ ʚʽʜʦʤʠʡ ʥʘ ʨʠʥʢʫ ʫʢʨʘʾʥʩʴʢʠʡ 

ʚʠʨʦʙʥʠʢ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʇʇ çɹʝʪʦʥʦʟʤʽʰʫʚʘʯʽè 

ʚʠʨʦʙʣʷʻ ʜʚʘ ʪʠʧʘ ʤʘʰʠʥ: çʚʽʙʨʦʩʪʽʣ ʢʘʨʢʘʩʥʠʡè ʪʘ çʚʽʙʨʦʩʪʽʣ ʫʥʽʚʝʨʩʘʣʴʥʠʡè.  ʎʽ ʤʘʰʠʥʠ 

(ʨʠʩ. 6, ʛ, ʜ) ʩʝʨʝʜ ʽʥʰʠʭ ʚʠʨʽʟʥʷʻ ʚʝʣʠʢʘ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʪʘ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

ʈʠʩʫʥʦʢ 3. ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ. 

ʉʄɾ-539 

 
 

ʈʠʩʫʥʦʢ 4. ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ. 

435ɸ 

 
 

ʈʠʩʫʥʦʢ 5. ɺʽʙʨʦʤʘʡʜʘʥʯʠʢ 

ʉʄɾ-739. 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ï ʩʪʦʣʘ ʥʘ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʬʦʨʤʠ ʟ ʙʝʪʦʥʥʦʶ 

ʩʫʤʽʰʰʶ. 

ʏʝʣʷʙʽʥʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʇʨʦʤʉʥʘʙʂʦʤʧʣʝʢʪè ʚʠʨʦʙʣʷʻ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʠ ɭɺ ï 

340, ʚʦʥʠ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ, ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ (ʨʠʩ. 6, ʝ). 

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

 
ʛ) 

 
ʜ) 

 
ʝ) 

ʈʠʩʫʥʦʢ 6. ɯʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ: ʘ) - ɺʀɹʈʆʀɼ 1000, ʙ) - ʉɺ ï 700, ʚ) ï ʉɺ ï 1400, ʛ) - 

ɺʽʙʨʦʩʪʽʣ ʢʘʨʢʘʩʥʠʡ, ʜ) - ɺʽʙʨʦʩʪʽʣ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, ʝ) - ɭɺ ï 340. 

3. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʙʽʨ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ. 

ʂʦʨʦʪʢʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʛʣʷʥʫʪʠʭ ʤʘʰʠʥ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1 
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ʊʘʙʣʠʮʷ 1 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʚʽʙʨʦʧʣʦʱʘʜʦʢ [7]. 

ʇʝʨʰʠʡ ʢʨʠʪʝʨʽʡ ï çɽʥʝʨʛʦʦʟʙʨʦʻʥʽʩʪʴè: ʚʽʜʥʦʰʝʥʥʷ ʚʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚʙ̔ʨʦʟʙʫʜʞʫʚʘʯʘ ʜʦ ʤʘʩʠ ʩʘʤʦʾ ʚʽʙʨʦʧʣʦʱʘʜʢʠ. 

1

1
m

P
k = , ɺʪ/ʢʛ                                                        (1) 

ʜʝ P ï ʧʦʪʫʞʥʽʩʪʴ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ; 

     m1
 - 
ʚʣʘʩʥʘ ʤʘʩʘ ʚʽʙʨʦʧʣʦʱʘʜʢʠ. 

ɼʨʫʛʠʡ  ʢʨʠʪʝʨʽʡ ï çʄʘʩʦʚʠʡè - ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʩʫʤʽʰʽ, ʱʦ ʫʱʽʣʴʥʶʻʪʴʩʷ ʜʦ ʤʘʩʠ 

ʚʽʙʨʦʧʣʦʱʘʜʢʠ. 

1

2
2

m

m
k = , ʢʛ/ʢʛ                                                        (2) 

ʜʝ  m1 - ʚʣʘʩʥʘ ʤʘʩʘ ʚʽʙʨʦʧʣʦʱʘʜʢʠ; 

      m2 ï ʤʘʩʘ ʩʫʤʽʰʽ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ. 

 

ʊʨʝʪʽʡ ʢʨʠʪʝʨʽʡ ï çɽʥʝʨʛʦʻʤʥʽʩʪʴè: ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʜʦ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʚʽʙʨʦʧʣʦʱʘʜʢʠ ʪʘ ʤʘʩʘ ʩʫʤʽʰʽ. 

21

3
mm

P
k

+
= , ɺʪ/ʢʛ                                                (3) 

ʜʝ P ï ʧʦʪʫʞʥʽʩʪʴ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ; 

    m1 - ʚʣʘʩʥʘ ʤʘʩʘ ʚʽʙʨʦʧʣʦʱʘʜʢʠ; 

    m2 ï ʤʘʩʘ ʩʫʤʽʰʽ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ. 

ʅʘʟʚʘ 

ʚʽʙʨʦʩʪʦʣʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʙʨʦʩʪʦʣʽʚ 

ʇʦʪʫʞʥʽʩ

ʪʴ 

ʧʨʠʚʦʜʫ, 

ʢɺʪ 

ɺʘʥʪʘʞʦ- 

ʧʜ̔ʡʦʤʥʽʩʪʴ, 

ʢʛ 

ʄʘʩʘ 

ʚʽʙʨʦʩʪʦʣʘ, 

ʢʛ 

ʅʦʤʽʥʘʣʴʥʘ 

ʯʘʩʪʦʪʘ 

ʢʦʣʠʚʘʥʴ 

ʢʦʣ./ʭʚ 

ɺʠʨʦʙʥʠʢ 

ʉʄɾ - 539 0,25 100 95 2800 
çɹʝʣʧʨʦʤʧʨʠʙʦʨè 

ɹʽʣʦʨʫʩʴ 

ʉʄɾ - 739 1,5 60 90 2900 
çʀʟʤʝʨʝʥʠʝè 

ʄʦʩʢʚʘ, ʈʦʩʽʷ 

435ɸ 0,25 100 130 2800 
çɹʝʣʧʨʦʤʧʨʠʙʦʨè 

ɹʽʣʦʨʫʩʴ 

ɺʽʙʨʦʩʪʽʣ 

ʢʘʨʢʘʩʥʠʡ 
0,55 200 80 2800 

çɹʝʪʦʥʦʟʤʽʰʫʚʘʯʽè 

ʋʢʨʘʾʥʘ 

ʉɺ - 700 0,25 100 110 2800 
ITCOR LLC ʂʽʨʦʚ, 

ʈʦʩʽʷ 

ɺʀɹʈʆʀɼ - 

1000 
0,5 150 130 2900 

çʉʪʨʦʡʄʝʭʘʥʠʢʘè 

ʊʫʣʘ, ʈʦʩʽʷ 

ɭɺ ï 340 1,8 150 210 2900 

çʇʨʦʤʉʥʘʙʂʦʤʧʣʝ

ʢʪè ʏʝʣʷʙʽʥʩʴʢ, 

ʈʦʩʽʷ 

ɺʽʙʨʦʩʪʽʣ 

ʫʥʽʚʝʨʩʘʣʴ-

ʥʠʡ 

0,55 250 270 2900 
çɹʝʪʦʥʦʟʤʽʰʫʚʘʯʽè 

ʋʢʨʘʾʥʘ 

ʉɺ ï 1400 0,5 150 150 2800 
ITCOR LLC ʂʽʨʦʚ, 

ʈʦʩʽʷ 
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ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʽʩʪʦʛʨʘʤʠ (ʨʠʩ. 7 ï 9) 

ʧʨʠ ʘʥʘʣʽʟʽ ʷʢʠʭ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ: 

- ʢʨʠʪʝʨʽʡ ʝʥʝʨʛʦʦʟʙʨʦʻʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1,92 ʜʦ 16,7. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʢʨʠʪʝʨʽʶ ʧʦʚʠʥʥʦ ʧʨʷʤʫʚʘʪʠ ʜʦ ʤʘʢʩʠʤʫʤʫ. 

- ʤʘʩʦʚʠʡ ʢʨʠʪʝʨʽʡ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,66 ʜʦ 2,5. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ 

ʧʦʚʠʥʥʦ ʧʨʷʤʫʚʘʪʠ ʜʦ ʤʘʢʩʠʤʫʤʫ. 

- ʢʨʠʪʝʨʽʡ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1,06 ʜʦ 10. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ 

ʧʦʚʠʥʥʦ ʧʨʷʤʫʚʘʪʠ ʜʦ ʤʽʥʽʤʫʤʫ. 

 

 
ʈʠʩʫʥʦʢ 7. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʨʠʪʝʨʽʶ. 

 

 
ʈʠʩʫʥʦʢ 8. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʛʦ ʢʨʠʪʝʨʽʶ. 
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ʈʠʩʫʥʦʢ 9. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʪʨʝʪʴʦʛʦ ʢʨʠʪʝʨʽʶ. 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʯʠʩʣʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

-  ʨʦʟʛʣʷʥʫʪʽ ʤʘʰʠʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 

-  ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʛʣʷʥʫʪʠʭ ʚʽʙʨʦʤʘʰʠʥ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 
ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʦʶ ʨʦʟʙʽʞʥʽʩʪʶ ʟʥʘʯʝʥʴ ʯʠʩʣʦʚʠʭ 

ʢʨʠʪʝʨʽʾʚ; 

-  ʤʝʪʦʜʠʢʘ ʚʽʜʙʦʨʫ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ 
ʤʘʡʜʘʥʯʠʢʘʭ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʠʚʯʝʥʥʷ; 

ʂʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥ ʜʣʷ ʷʢʠʭ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ, ʪʦʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʻʜʠʥʫ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽʩʥʫʶʯʦʾ ʤʦʜʝʣʽ 

ʤʘʰʠʥʠ. ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʉʄɾ ï 539. 

ʉʭʝʤʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 10, ʻ ʥʘʡʧʨʦʩʪʽʰʦʶ ʩʭʝʤʦʶ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ ʟ 

ʛʘʨʤʦʥʽʡʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʷʢʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʫ ʚʠʱʝʟʛʘʜʘʥʠʭ 

ʤʘʰʠʥʘ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʷʢʦʾ ʤʘʻ ʚʠʛʣʷʜ 

c b

F
 

m

x

 
ʈʠʩʫʥʦʢ 10. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. 
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ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʝ ʧʨʠ ʯʘʩʪʢʦʚʠʭ ʡʦʛʦ ʨʽʰʝʥʥʷʭ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ. ʇʨʠ ʮʴʦʤʫ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʤʦʤʝʥʪ ʧʫʩʢʫ ʤʘʰʠʥʠ ʪʘ ʾʾ ʟʫʧʠʥʢʘ ʻ ʜʦʩʠʪʴ ʰʚʠʜʢʦʧʣʠʥʥʠʤʠ ʽ ʥʘ ʨʦʙʦʯʠʡ 

ʧʨʦʮʝʩ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʶʪʴ.  

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ 

ʾʾ ʱʽʣʴʥʽʩʪʴ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʪʘ ʫʤʦʚ ʫʱʽʣʴʥʝʥʥʷ. ʊʘʢ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʥʝʚʽʨʥʦ 

ʚʠʙʨʘʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʤʘʰʠʥʠ, ʫʱʽʣʴʥʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʤʦʞʝ ʥʝ ʚʽʜʙʫʚʘʪʠʩʴ, ʘ ʥʘʚʧʘʢʠ ï 

ʚʠʨʽʙ ʤʦʞʝ ʨʦʟʫʱʽʣʴʥʶʚʘʪʠʩʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʘʨʪʦ ʜʦʩʣʽʜʠʪʠ ʨʫʭ ʩʠʩʪʝʤʠ (ʜʠʚ ʨʠʩ. 10) ʩʘʤʝ ʚ ʧʝʨʝʭʽʜʥʠʭ ʧʝʨʽʦʜʘʭ 

ʨʦʙʦʪʠ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ ʨʽʟʥʦʶ ʤʘʩʦʶ ʚʠʨʦʙʽʚ, ʱʦ ʫʱʽʣʴʥʶʶʪʴʩʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʜʣʷ ʙʽʣʴʰ ʥʘʛʣʷʜʥʦʛʦ ʫʷʚʣʝʥʥʷ ʨʦʙʦʪʠ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʯʠʩʝʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʨʽʚʥʷʥʥʷ, ʜʣʷ  ʩʢʦʨʠʩʪʘʻʤʦʩʴ 

ʯʠʩʝʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ 4-ʛʦ ʧʦʨʷʜʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʧʝʨʝʜʙʘʯʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ: 

- ʮʝʡ ʤʝʪʦʜ ʻ ʦʜʥʦʩʪʫʧʝʥʝʚʠʤ ʪʘ ʟ ʦʜʥʠʤ ʢʨʦʢʦʤ; 

- ʧʦʪʨʝʙʫʻ ʽʥʬʦʨʤʘʮʽʶ ʣʠʰʝ ʧʨʦ ʦʜʥʫ ʪʦʯʢʫ; 

- ʤʘʻ ʥʝʚʝʣʠʢʫ ʧʦʭʠʙʢʫ; 

- ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʨʠ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʉʢʣʘʜʝʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʢʫ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 11. 

ʅʘ ʦʩʥʦʚʽ ʩʢʣʘʜʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ñDelphyò  ʩʪʚʦʨʝʥʘ ʧʨʦʛʨʘʤʘ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʴ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʽʙʨʦʛʨʘʤʠ ʨʫʭʫ ʩʠʩʪʝʤʠ [5, 9] ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʨʦʙʦʪʠ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ (ʨʠʩ. 12, 13). 

ʗʢ ʩʣʽʜʫʻ ʟ ʦʪʨʠʤʘʥʠʭ ʚʽʙʨʦʛʨʘʤ ʨʫʭ ʩʠʩʪʝʤʠ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʘʤ ʢʣʘʩʠʯʥʦʾ 

ʪʝʦʨʽʾ ʢʦʣʠʚʘʥʴ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʥʠʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʫʭʦʚʽ, ʘ ʪʘʢʦʞ ʬʦʨʤʘ ʢʦʣʠʚʘʥʴ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ 

ʟʘʢʦʥʦʤ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʫʭʫ ʤʘʰʠʥʠ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʥʷ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʚʠʧʘʜʢʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ (ʨʠʩ. 14, 15) ʧʨʠ ʮʴʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤʽʥʥʽ, ʘ 

ʽʤʽʪʫʚʘʣʦʩʴ ʣʠʰʝ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ 

ʫʱʽʣʴʥʶʶʪʴʩʷ. 

ʊʘʢ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʫʭʦʤʦʾ ʤʘʩʠ ʧʽʢ ʨʝʟʦʥʘʥʩʫ ʟʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʪʘ ʚ ʟʘ ʨʝʟʦʥʘʥʩʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʘʜʽʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʢʦʣʠʚʘʥʴ. ʊʘʢ ʚ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ (ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ 50ɻʮ) ʘʤʧʣʽʪʫʜʘ 

ʢʦʣʠʚʘʥʴ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʘʻ 1,15ʤʤ, ʘ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ 

ʙʝʪʦʥʫ 100Ĭ100Ĭ100ʤʤ ï 0,52ʤʤ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ 

ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 0,35ʤʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʫʱʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ 

ʥʝʦʙʭʽʜʥʝ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʜʣʷ ʧʝʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʙʫʣʦ ʟʤʦʜʝʣʴʦʚʘʥʝ 

ʫʱʽʣʴʥʝʥʥʷ ʟʨʘʟʢʽʚ ʥʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʫ. ʇʨʠ ʮʴʦʤʫ ʤʦʜʝʣʶʚʘʚʩʷ ʨʝʞʠʤ ʚʠʭʦʜʫ ʥʘ ʩʪʘʣʠʡ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʘ ʟʫʧʠʥʢʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʽʙʨʦʛʨʘʤʠ ʨʫʭʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ 16 - 17. 
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ɿʘʥʝʩʝʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ 

ʇʦʢʠ ʧʦʪʦʯʥʠʡ ʯʘʩ 
ʤʝʥʰʠʡ ʯʠ ʨʽʚʥʠʡ 

ʯʘʩʫ ʦʙʯʠʩʣʝʥʥʷ

ɺʠʟʥʘʯʝʥʥʷ 
ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʪʦʪʠ 
ʢʦʣʠʚʚʘʥʴ  

ʈʦʟʨʘʭʫʥʦʢ ʧʨʠʨʦʩʪʽʚ 
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ʧʝʨʝʤʽʱʝʥʴ ʤʘʩ

ʆʙʯʠʩʣʝʥʥʷ 
ʧʨʠʩʢʦʨʝʥʴ ʤʘʩ

ɿʤʽʥʘ ʧʦʪʦʯʥʦʛʦ 
ʟʥʘʯʝʥʥʷ ʯʘʩʫ

ɺʠʚʝʜʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʰʚʠʜʢʦʩʪʽ ʤʘʩʠ

ʗʢʱʦ 
ʚʠʢʦʥʫʻʪʴʩʷ 

ʫʤʦʚʘ ʫʜʘʨʫ 

 
ʈʠʩʫʥʦʢ 11. ɸʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʨʠʩ. 10. 
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ʈʠʩʫʥʦʢ 12. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ (ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ). 
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ʈʠʩʫʥʦʢ 13. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ). 
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ʈʠʩʫʥʦʢ 14. ɸʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ.  

                        ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ; 

                        ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 2 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ 

                        ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 4 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ 

                        ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ. 

 
 

ʈʠʩʫʥʦʢ 15. ɸʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. 

ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ; 

ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ. 
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ʈʠʩʫʥʦʢ 16. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ). 
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ʈʠʩʫʥʦʢ 17. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʧʝʨʽʦʜ 

ʚʠʭʦʜʫ ʥʘ ʩʪʘʣʠʡ ʨʝʞʠʤ (ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ). 

ʗʢ ʩʣʽʜʫʻ ʟ ʚʽʙʨʦʛʨʘʤʠ ʨʫʭʫ (ʨʠʩ. 17) ʧʽʜ ʯʘʩ ʚʠʭʦʜʫ ʤʘʰʠʥʠ ʥʘ ʩʪʘʣʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʤʘʩʠ ʧʝʨʝʚʠʱʫʻ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. 

ʇʦʷʩʥʝʥʥʷʤ ʪʘʢʦʛʦ ʨʦʩʪʫ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʻ ʧʝʨʝʭʽʜ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʥʠʞʯʠʭ ʛʘʨʤʦʥʽʢ ʫ ʨʫʭ ʩʠʩʪʝʤʠ ʱʝ ʧʝʚʥʠʡ ʯʘʩ ʨʦʙʦʪʠ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. ʉʭʦʞʝ ʷʚʠʱʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ (ʨʠʩ. 18) ï 

ʩʠʩʪʝʤʘ ʧʦʯʠʥʘʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʣʴʥʽ ʟʛʘʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ ʢʦʣʠʚʘʥʴ ʨʽʚʥʦʶ 

ʨʝʟʦʥʘʥʩʥʽʡ. 
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ʈʠʩʫʥʦʢ 18. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʧʨʠ ʟʫʧʠʥʮʽ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʩʫʪʥʻ). 

ʇʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʨʫʭʫ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ (ʨʠʩ. 19), ʘʣʝ ʷʢ ʚʠʜʥʦ ʟ ʚʽʙʨʦʛʨʘʤʠ ʨʫʭʫ ʚ ʧʝʨʝʭʽʜʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ (ʨʠʩ. 

20 - 21) ʚʢʣʘʜ ʥʠʞʯʠʭ ʛʘʨʤʦʥʽʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʽʥʰʦʶ ʯʘʩʪʦʪʦʶ ʢʦʣʠʚʘʥʴ, ʱʦ ʮʽʣʢʦʤ 
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ʧʽʜʪʚʝʨʜʞʫʻ ʢʽʣʴʢʽʩʪʴ ʧʝʨʽʦʜʽʚ ʢʦʣʠʚʘʥʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʘʤʧʣʽʪʫʜʥʦ-

ʯʘʩʪʦʪʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ (ʜʠʚ. ʨʠʩ. 14). 
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ʈʠʩʫʥʦʢ 19. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ). 
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ʈʠʩʫʥʦʢ 20. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʧʝʨʽʦʜ 

ʚʠʭʦʜʫ ʥʘ ʩʪʘʣʠʡ ʨʝʞʠʤ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ). 
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ʈʠʩʫʥʦʢ 21. ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʥʘ ʩʪʘʣʠʡ ʨʝʞʠʤ 

(ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 6 ʟʨʘʟʢʘʤ ʙʝʪʦʥʫ). 

ɺʠʩʥʦʚʢʠ. 

ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

ʧʨʦʛʨʘʤʠ ʥʘ ʇɽʆʄ, ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʨʫʭ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ, 

ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʦʜʥʦʤʘʩʥʦʶ ʩʭʝʤʦʶ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚ 

ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʢʣʘʜʝʥʽ ʬʽʟʠʯʥʘ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. 
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2. ʉʢʣʘʜʝʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʴ ʨʫʭʫ ʪʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʘ ʧʨʦʛʨʘʤʘ ʥʘ 

ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ñDelphiò ̔ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʫ ʈʫʥʛʝ - ʂʫʪʪʘ 4-ʛʦ 

ʧʦʨʷʜʢʫ ʽʟ ʟʤʽʥʥʠʤ ʢʨʦʢʦʤ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʫʭʫ ʩʠʩʪʝʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʧʨʦʚʝʜʝʥʠʡ 

ʢʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʴ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʚ ʨʝʞʠʤʘʭ ʨʦʟʛʦʥʫ, ʨʝʟʦʥʘʥʩʫ, ʩʪʘʣʦʛʦ ʨʝʞʠʤʫ ʪʘ ʟʫʧʠʥʢʠ; ʚʠʷʚʠʪʠ ʚʧʣʠʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʫʭ ʩʠʩʪʝʤʠ. 

3. ʉʢʣʘʜʝʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʪʨʠʤʘʩʦʚʦʾ ʫʜʘʨʥʦ-ʚʽʙʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ. ɸʥʘʣʽʟ ʾʭ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʫʭʫ ʩʠʩʪʝʤʠ, ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʠʚʘʥʴ, 

ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʣʠ ʪʘ ʩʠʣ ʦʧʦʨʫ ʙʫʜʽʚʝʣʴʥʦʾ ʩʫʤʽʰʽ. 

4. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʥʠʞʯʠʭ ʛʘʨʤʦʥʽʢ ʥʘ ʟʘʛʘʣʴʥʫ ʜʠʥʘʤʽʢʫ ʩʠʩʪʝʤʠ ʚ ʧʝʨʝʭʽʜʥʠʭ 
ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʢʦʣʠʚʘʥʥʷ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ. 

5. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʚʠʥʠʢʘʶʪʴ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ 
ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʙʝʪʦʥʫ. ʊʦʤʫ ʻ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʾ ʤʘʰʠʥʠ, ʚ ʷʢʽʡ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ, ʘʙʦ ʾʭ ʚʧʣʠʚ ʥʘ ʨʦʙʦʯʠʡ 

ʧʨʦʮʝʩ ʙʫʚ ʥʝʟʥʘʯʥʠʡ. 
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ʋɼʂ 534 

 

ɯ. ɯ. ʅʘʟʘʨʝʥʢʦ, ʧʨʦʬ.,  
ɸ. ʄ. ʐʝʧʝʣʶʢ, ʘʩʧʽʨʘʥʪ 
 

ɺʀɿʅɸʏɽʅʅʗ ɺʀʄʋʐɽʅʀʍ ʇʆʇɽʈɽʏʅʀʍ ʂʆʃʀɺɸʅʔ ʇʋɸʅʉʆʅɯɺ 

ʋʉʊɸʅʆɺʆʂ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺɸ ɹɸɻɸʊʆʇʋʉʊʆʊʅʀʍ ʇʃʀʊ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʋ ʧʨʘʢʪʠʮʽ   ʚʠʨʦʙʥʠʮʪʚʘ   ʟʙʽʨʥʦʛʦ   ʟʘʣʽʟʦʙʝʪʦʥʫ   ʚ   ʋʢʨʘʾʥʽ       

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ   ʦʪʨʠʤʘʣʠ  ʙʘʛʘʪʦʧʫʩʪʦʪʥʽ  ʧʘʥʝʣʽ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʝʩʫʯʦʾ 

ʯʘʩʪʠʥʠ ʧʝʨʝʢʨʠʪʪʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʽʩʥʫʶʯʽ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ  ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ  ʧʘʥʝʣʝʡ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʘʭ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, 

ʚʠʪʨʘʯʘʶʪʴ ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʟʙʽʨʥʠʭ ʦʜʠʥʠʮʴ ʽ ʜʝʪʘʣʝʡ ʫʩʪʘʥʦʚʦʢ. ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʥʘ 

ʜʦʩʪʘʪʥʴʦ ʢʦʨʝʢʪʥʦʤʫ ʚʨʘʭʫʚʘʥʥʽ ʜʽʡʩʥʠʭ ʢʦʣʠʚʘʥʴ ʥʝ ʪʽʣʴʢʠ ʫʩʪʘʥʦʚʢʠ, ʘ ʽ 

ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯʽʚ.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʦ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʚʧʣʠʚʘʶʪʴ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʬʦʨʤʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʜʠʥʘʤʽʢʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʚ ʩʫʤʽʰʽ, ʱʦ 

ʫʱʽʣʴʥʶʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ [2]. ʇʨʠ ʮʴʦʤʫ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʫʰʝʥʽ ʧʦʧʝʨʝʯʥʽ ʢʦʣʠʚʘʥʥʷ ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯʽʚ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʚ ʟʘʛʘʣʴʥʽʡ ʜʠʥʘʤʽʯʥʽʡ ʩʠʩʪʝʤʽ çʚʽʙʨʦʤʘʰʠʥʘ-ʬʦʨʤʘ-ʩʫʤʽʰ-ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯè. 

ʄʝʪʦʜʠʢʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʛʣʷʜʘʻʤʦ ʢʦʣʠʚʘʥʥʷ ʧʫʘʥʩʦʥʘ,  ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʝʨʽʦʜʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʘʙʦ ʪʠʤʯʘʩʦʚʦʛʦ, ʧʨʠ 

ʯʦʤʫ ʟ ʚʽʩʩʶ ʧʫʘʥʩʦʥʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚô̫ ʟʘʥʽ ʨʦʟʧʦʜʽʣʝʥʽ ʤʘʩʠ. 

ɼʦʧʫʩʢʘʶʯʠ, ʱʦ ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʚʥʫʪʨʽʰʥʻ ʟʘʪʫʭʘʥʥʷ ʙʫʜʝ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ 

ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʚʦʣʦʢʦʥ ʧʫʘʥʩʦʥʘ, ʘ ʟʦʚʥʽʰʥʻ ʟʘʪʫʭʘʥʥʷ ʧʨʦʧʦʨʮʽʡʥʦ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʦʢ ʦʩʽ ʩʪʝʨʞʥʷ, ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʫʘʥʩʦʥʘ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ ʚʽʜ ʽʥʝʨʮʽʾ ʧʦʚʦʨʦʪʫ ʧʝʨʝʪʠʥʽʚ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ[1]: 

( )
4 2 5 4

4 2 4 2 2
,

d y d y d y d y dx
EI S I I F x t

dx dt dtdx dt dx dt
ar x r x+ + - + =

,                                  (1)                                    

 

ʜʝ ( ),y x t  - ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ʥʝʡʪʨʘʣʴʥʦʾ ʚʽʩʽ ʧʫʘʥʩʦʥʘ ʟ ʘʙʩʮʠʩʦʶ x; 

    S - ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʧʫʘʥʩʦʥʘ; 

    I  - ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʧʫʘʥʩʦʥʘ; 

    r - ʱʽʣʴʥʽʩʪʴ ; 

    x - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʥʫʪʨʽʰʥʻ ʟʘʪʫʭʘʥʥʷ; 

    a
x  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʦʚʥʽʰʥʻ  ʟʘʪʫʭʘʥʥʷ; 

   
( ),F x t  - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʧʫʘʥʩʦʥ. 

ɿʘʟʚʠʯʘʡ ʟʦʚʥʽʰʥʻ ʟʘʪʫʭʘʥʥʷ ʩʫʪʪʻʚʦʾ ʨʦʣʽ ʥʝ ʛʨʘʻ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʡʤʘʻʤʦ  0ax= , 

ʧʨʠʯʦʤʫ ʚʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʬʦʨʤʫʣʠ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ 0ax¸ . 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʟʦʚʥʽʰʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʥʝ ʘʙʦ ʫ ʚʠʜʽ ʧʫʣʴʩʫʶʯʦʾ  

ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʧʦ ʜʦʚʞʠʥʽ ʧʫʘʥʩʦʥʘ  ʚʽʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. 

() ()1 2sin cosq x kt q x kt+ . 

ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (1) ʧʨʠʡʤʘʻʪʴʩʷ  ʫ ʚʠʛʣʷʜ: 

( ) () (), sin cosy x t x kt x ktj y= +
                                                                                  (2)                                                                          

 

ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ( ),y x t  ʚ ʨʽʚʥʷʥʥʷ (1) ʪʘ ʚʚʝʩʪʠ ʟʤʽʥʥʫ 
x

l
h= , 
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ʜʝ () ( ) ( )3 2

1 2 4 2 2 2 4F p p p b p p v vw w w m= + + - +, 

() ( ) ( )3 2

2 2 4 2 2 2 4F p p v p v b v p pm w w= + + - +. 

ʊʦʜʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ j ʪʘ y ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ: 

( )

( ) () () () ()

2
4 2 2 2 8

2

4 2 2 4

2 1 1 2 2

p b p p

p b p f F p p f F p

b m j

b h m h

è ø+ - + =
é ùê ú

= + - + + +è ø è øê ú ê ú

, 

( )

() () ( ) () ()

2
4 2 2 2 8

2

4 4 2 2

1 1 2 2 2

p b p p

p f F p p b p f F p

b m y

m h b h

è ø+ - + =
é ùê ú

=- + + + - +è ø è øê ú ê ú

. 

ʂʦʨʝʥʽ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʽʚʥʷʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʨʦʙʦʪʦʶ[1]: 

()( )
2

4 2 2 2 8

2 0H p p b p pb m= + - + =
,                                                                        (3)

 

ɸʙʦ ʨʽʚʥʷʥʴ 

()( )4 2 2

1 21 0H p i p b pm b= + + - =, ()( )4 2 2

2 21 0H p i p b pm b= - + - = 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ 

( ) ( )

( ) ( )

1 1 2 1 3 1 4 1

5 1 6 1 7 1 8 1

, , ,

, , ,

p r ri p s s i p r ri p s s i

p r ri p s s i p r ri p s s i

= - = + =- - =- +

= + = - =- + =- -
.                                             (4)

 

ʇʨʠ ʮʴʦʤʫ ʚ ʟʘʣʝʞʥʦʩʪʷʭ (4) 
1 4...p p ʢʦʨʝʥʽ ʧʝʨʰʦʛʦ  ʨʽʚʥʷʥʥʷ, 5 8...p p  ʢʦʨʝʥʽ ʜʨʫʛʦʛʦ 

ʨʽʚʥʷʥʥʷ . 

ɿʥʘʯʝʥʥʷ  
1 1, , ,r r s s  ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ 

2 2

1

1

2 2
r

l
l l= + +,   

2 2

1 1

1

2 2
r

l
l l= + -, 

2 2

1

1

2 2
s

l
l l

¡
¡ ¡= + -,   

2 2

1 1

1

2 2
s

l
l l

¡
¡ ¡= + +, 

ʜʝ 
( )

2 1

22 1

b c
l

m

- +
=

+
, 

( )
2 2

1 22 1

b cm
l

m

- +
=

+
, 

( )
2 1

22 1

b c
l

m

+
¡=

+
, 

( )
2 2

1 22 1

b cm
l

m

+¡=
+

 

ɼʣʷ 
1c ʪʘ 2c  ʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʚʠʨʘʟʠ: 

( )
2

2
2 2 4 2 2 2 2 2

1 2 2 2

1
4 16 4

2
c b b b

m
b b m b m

+ ë û
= + + + + -ì ü

í ý
,                                    

(5)

 

( )
2

2
2 2 4 2 2 2 2 2

2 2 2 2

1
4 16 4

2
c b b b

m
b b m b m

+ ë û
= + + - + +ì ü

í ý .                                          

 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʥʘ ʧʫʘʥʩʦʥ ʜʽʻ ʧʝʨʽʦʜʠʯʥʘ ʩʠʣʘ ʚ ʪʦʯʮʽ 
1h h= , ʧʨʠ ʮʴʦʤʫ ʚ 

ʮʽʡ ʪʦʯʮʽ ʻ ʪʘʢʦʞ ʟʦʩʝʨʝʜʞʝʥʘ ʤʘʩʘ 
1m . 
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ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʬʫʥʢʮʽʡ ()1f hʪʘ ()2f h, ʧʨʠʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʽ [1]: ()1 0f h= , 

()2 0f h=  ʜʣʷ 
10 h h¢ ¢  ʪʘ 1

1 1 11
l

s
h e h e

å õ
+ ¢ ¢ =æ ö

ç ÷
, 

() ()
4 4

21
1 1 1

l l
f n k q

gEI EI

w
j h= +F +è øê ú  , () ()

4 4
21

2 1 1 2

l l
f n k q

gEI EI

w
y h= +Y +è øê ú  

ʜʣʷ 
1 1 1h h h e¢ ¢ +. 

ʋ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦ ʚʠʨʘʟʽʚ Fʽ Y [1] ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʙʫʜʝʤʦ ʤʘʪʠ: 

()
() ()

( )
( ) () ()

( )
( )

1 1 1 1

1 1

4 8
1 2 1 2

2 2 2 2
1 54 2 4 2

k kpk t pk t

k kk k

p f f i p f f i
e dt e dt

p p

h e h e
h h

h h

h h h h
h

b b

+ +

- -

= =

+ +è ø è øê ú ê úF =- -
- -

ä äñ ñ , 

()
() ()

( )
( ) () ()

( )
( )

1 1 1 1

1 1

4 8
1 2 1 2

2 2 2 2
1 54 2 4 2

k kpk t pk t

k kk k

p f f i p f if
e dt e dt

i p i p

h e h e
h h

h h

h h h h
h

b b

+ +

- -

= =

- -è ø è øê ú ê úY =- +
- -

ä äñ ñ . 

ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʤʝʞʽ  ʚ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ 
1 1 1 1 1,q l Q w l We e­ ­  ʢʦʣʠ 

1 0e­ , 

ʦʪʨʠʤʘʻʤʦ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ: 

0F=  ʜʣʷ 
10 h h< < , 

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

cos sin

cos sin ;

shr r chr r

shs s chs s

h h a h h h h b h h h h

g h h h h d h h h h

F - =- - - + - - +

+ - - - - -
 

ʜʣʷ 
1 1h h¢ ¢. 

0Y=  ʜʣʷ  
10 h h¢ ¢ , 

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

cos sin

cos sin ;

shr r chr r

shs s chs s

h h b h h h h a h h h h

d h h h h g h h h h

Y - = - - + - - +

+ - - + - -
 

ʜʣʷ 
1 1h h¢ ¢. 

ʜʝ () () ( )
2 3

2

1 1 1 1 1 1 1 2 1

2
,

l
m n r n r Q r Q r

K EI

b
a b j y

ë û
=- + + +è øì üê ú

í ý
 

      

() () ( )
2 3

2

1 1 1 1 1 1 1 1 1 2

2
,

l
m n r n r Q r Q r

K EI

b
b b j y

ë û
=- + + -è øì üê ú

í ý
 

       

() () ( )
2 3

2

1 1 1 1 1 1 1 1 2 1

1

2
,

l
m n s n s Q s Q s

K EI

b
g b j y

ë û
= + + +è øì üê ú

í ý
 

      

() () ( )
2 3

2

1 1 1 1 1 1 1 1 1 2

1

2
,

l
m n s n s Q s Q s

K EI

b
d b j y

ë û
= + + +è øì üê ú

í ý
 

ʇʨʠ ʮʴʦʤʫ 1
1 ,

W
m

A lg
=  ( )4 2 2 2 2

2 2 14 4K b bb b l l l= - + +,  

                                     ( )4 2 2 2 2

1 2 1 2 14 4K b bb b l l l¡ ¡= + + +. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʢʦʣʠ ʦʙʠʜʚʘ ʢʽʥʮʷ ʧʫʘʥʩʦʥʘ ʟʘʢʨʽʧʣʝʥʽ (ʫʤʦʚʘ ɯɯ  ʜʣʷ 0x=  ʪʘ 

x l=). ɹʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʘʪʫʭʘʥʥʷ ʦʪʨʠʤʘʻʤʦ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ 
kb , 
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ʚʽʜʧʦʚʽʜʥʝ ʜʦ ʢʨʠʪʠʯʥʦʾ ʯʘʩʪʦʪʠ ʜʣʷ ʩʪʘʥʫ ʨʝʟʦʥʘʥʩʫ (ʽʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʯʘʩʪʦʪʠ), ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ10,119.kb=   

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʧʫʘʥʩʦʥʘ. 

 

ɺʠʟʥʘʯʠʤʦ ʧʨʦʛʠʥ ʧʫʘʥʩʦʥʘ ʫ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʯʘʩʪʦʪʘ ʧʝʨʽʦʜʠʯʥʦʾ ʩʠʣʠ ʜʦʨʽʚʥʶʻ 

ʢʨʠʪʠʯʥʽʡ ʯʘʩʪʦʪʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ: 

8 12

2 12 2

10,119 5 10 2 10
0,14792.

2 10 50 12 7,8

kk EI

E Ei A

x b x
m

r

Ö Ö Ö
= = = =

Ö Ö Ö
 

ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʽʥʝʨʮʽʻʶ ʧʦʚʦʨʦʪʫ, ʤʘʻʤʦ 

1 3,17027,r s= =  
1 0,11643.r s= =  

ʆʪʨʠʤʘʻʤʦ : 2,33751,
2

r
sh =   2,54244,

2

r
ch =   11,8863,shr=    11,9153,chr=  

                  

1 0,058246,
2

r
sh =    1 1,00169,

2

r
ch =  

1 0,11669,shr=   
1 1,00679.chr =  

ɿʘʜʦʚʦʣʴʥʷʶʯʠ ʫʤʦʚʘʤ ɯɯ ʜʣʷ ʧʝʨʰʦʛʦ ʢʽʥʮʷ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʠʭ (ʢʦʝʬʽʮʽʻʥʪʠ ʣʦʛʘʨʠʬʤʽʯʥʽ). 

1,31823 0,50394 1,20318 0,41479 0,62385

0,50394 1,31823 0,41479 1,20318 1,79753

1,93146 1,21604 1,81689 1,09828 1,40613

1,21604 1,93146 1,09828 1,81689 0,58365

ŗ Ą ő D f

ŗ Ą ő D f

ŗ Ą ő D f

ŗ Ą ő D f

- + - + =-

+ + + =

- + - + =-

+ + + =

 

ʜʝ 

3

22

Ql
f

EIb
= . 

ɿʚʽʜʩʠ ʜʣʷ ʧʦʩʪʽʡʥʠʭ ʚʝʣʠʯʠʥ A, B , C , D  ʤʘʻʤʦ ʟʥʘʯʝʥʥʷ: 

0,33820 ,A f=-   8,9426 ,B f=-  0,80992 ,C f=   11,630 .D f=  

ʄʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ A ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʜʣʷ 
kb b=  ʙʫʜʝ: 

2 2

1 1

1 1

2 2
A j y

å õ å õ
= +æ ö æ ö

ç ÷ ç ÷
 

ʜʝ 1
1

2
j
å õ
æ ö
ç ÷

 ʪʘ 1
1

2
y
å õ
æ ö
ç ÷

ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ:  1

1
0,2223

2
fj

å õ
=-æ ö

ç ÷
, 1

1
7,2791

2
fy

å õ
=-æ ö

ç ÷
. 

ʆʪʞʝ   

3

0,035564
Ql

A
EI

= . 

ɺʽʜʥʦʰʝʥʥʷ l ʮʽʻʾ ʘʤʧʣʽʪʫʜʠ ʜʦ ʚʽʜʭʠʣʝʥʥʷ 
0y  ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʧʽʜ ʜʽʻʶ ʪʽʣʴʢʠ ʩʠʣʠ Q  ʙʫʜʝ (

3

0

1

192

Ql
y

EI
= ):   

0

6,828
A

y
l= = . 
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ɺʠʩʥʦʚʢʠ. 

1. ʅʘʚʝʜʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʫʘʥʩʦʥʘ.  

2. ɼʣʷ  ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʝʙʫʻʪʴʩʷ ʫʪʦʯʥʝʥʥʷ ʢʨʘʱʠʭ ʫʤʦʚ 

ʟʘʢʨʽʧʣʝʥʥʷ ʧʫʘʥʩʦʥʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʧʦʨʫ ʚʩʽʭ 

ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 
1. ʌʠʣʠʧʧʦʚ ɸ. ʇ. , çɺʳʥʫʞʜʝʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʝʨʞʥʝʡ ʧʨʠ ʫʯʝʪʝ ʟʘʪʫʭʘʥʠʷè, 

ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. VII ʩʝʨʠʷ. ʆʪʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

1935, ˉ 4, 637ï649  

2. ʅʘʟʘʨʝʥʢʦ ɯ.ɯ., ʉʚʽʜʝʨʩʴʢʠʡ ɸ.ʊ., ɼʻʜʦʚ ʆ.ʇ., ʐʝʧʝʣʶʢ ɸ.ʄ. ʆʛʣʷʜ ʪʘ ʦʮʽʥʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ. çʊʝʭʥʽʢʘ 
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ʋɼʂ 666.9.033 

 

ɹ.ɺ.ʂʦʨʥʽʡʯʫʢ, ʘʩʠʩʪʝʥʪ ʂʅʋɹɸ 
 

ʄɽʊʆɼʀʂɸ ʈʆɿʈɸʍʋʅʂʋ ʆʉʅʆɺʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ɺɯɹʈʆʋʉʊɸʅʆɺʂʀ 

ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂɯʃɽʎʔ 

 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʻʶ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʽʣʝʮʴ ʻ ʥʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ 

ʫʤʦʚʦʶ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʠʨʦʙʫ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ ʻ  ʨʦʙʦʪʦʶ 

ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʽʣʴʮʷ ʻ ʧʦʰʠʨʝʥʠʤ ʚʠʨʦʙʦʤ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʘ ʽʩʥʫʶʯʽ 

ʩʧʦʩʦʙʠ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʚʠʩʦʢʫ ʷʢʽʩʪʴ. 

 ʆʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ. ɯʩʥʫʶʯʽ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʽʣʝʮʴ ʚ 

ʧʦʚʥʦʤʫ ʦʙôʻʤʽ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʽ [1]. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʙʫʚ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʧʽʜʭʽʜ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʦʨʤʦʫʪʚʦʨʶʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʫ ʷʢ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ, ʢʦʣʠʚʘʥʥʷ ʥʘ ʷʢʽʡ ʧʝʨʝʜʘʻʪʴʩʷ 

ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʚʦʭ ʚʽʙʨʦʟʙʫʜʥʠʢʽʚ ʧʦ ʦʩʽ ʬʦʨʤʠ. ɿʘ ʧʦʜʽʙʥʦʶ ʩʭʝʤʦʶ, ʘʣʝ 

ʽʟ ʦʜʥʠʤ ʟʙʫʜʥʠʢʦʤ ʢʦʣʠʚʘʥʴ ʚʽʜʦʤʘ ʣʠʰʝ ʦʜʥʘ ʨʦʙʦʪʘ [2], ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚ ʷʢʽʡ 

ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʽʜʭʦʜʘʭ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ, ʘ ʚʧʣʠʚ 

ʩʫʤʽʰʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʦʶ ʧʨʠʻʜʥʘʥʦʶ ʤʘʩʦʶ [2], ʱʦ ʻ ʥʘʙʣʠʞʝʥʠʤ ʽ ʢʨʠʪʠʢʫʻʪʴʩʷ ʚ 

ʨʷʜʽ ʨʦʙʽʪ [3, 4]. 

 ʄʝʪʦʜʠʢʘ ʪʘ ʧʨʠʢʣʘʜ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ.  
ʄʝʪʦʜʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟ 

ʧʦʜʘʣʴʰʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʚʢʣʶʯʘʻ: 

- ʟʘʛʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

- ʦʩʪʘʪʦʯʥʠʡ (ʫʪʦʯʥʝʥʠʡ) ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ. 

 ʇʨʠ ʨʦʟʨʦʙʮʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʚʘʞʣʠʚʠʤʠ ʤʦʤʝʥʪʘʤʠ ʻ ʚʠʩʦʪʘ ʚʠʨʦʙʫ h, ʡʦʛʦ 

ʜʽʘʤʝʪʨ D. ɼʣʷ ʟʥʘʯʝʥʴ ʤh 1¢  ʽ ʤD 1¢  ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʙʨʘʪʦʨʽʚ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʟʘ ʩʭʝʤʦʶ (ʨʠʩ.1) ʽʟ ʬʘʟʦʚʠʤ ʢʫʪʦʤ ʤʽʞ ʜʝʙʘʣʘʥʩʘʤʠ 

2

p
a= . ɼʣʷ ʜʽʘʤʝʪʨʽʚ ( )ʤ,...,D 0251>  ʚʘʨʪʦ ʢʦʥʩʪʨʫʶʚʘʪʠ ʫʩʪʘʥʦʚʢʫ ʟʘ ʩʭʝʤʦʶ ʽʟ 

ʨʦʟʨʦʙʢʦʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʘʣʘ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʥʴʦʤʫ ʜʚʦʭ ʜʝʙʘʣʘʥʩʽʚ ʽʟ ʬʘʟʦʚʠʤ ʢʫʪʦʤ 

ʤʽʞ ʥʠʤʠ 
2

p
a=  ʽ ʟʘʛʘʣʴʥʠʤ ʧʨʠʚʦʜʦʤ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʠ ʧʽʜ 

ʦʩʥʦʚʦʶ. ʗʢ ʚ ʧʝʨʰʦʤʫ ʪʘʢ ʽ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ ʢʽʣʴʮʷ ʽʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʟʙʫʜʥʠʢʽʚ ʢʦʣʠʚʘʥʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʷ ʨʽʚʥʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ ʧʦ ʚʩʽʡ ʚʠʩʦʪʽ ʬʦʨʤʠ. ɼʦʩʣʽʜʠ 

[5] ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʩʠʤʝʪʨʠʯʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʚʽʙʨʘʪʦʨʽʚ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʝʣʠʯʠʥʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ ʜʝʱʦ ʙʽʣʴʰʽ ʥʽʞ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʠ. ɼʣʷ ʚʠʩʦʪʠ 

ʚʠʨʦʙʫ ʤh 1¢  ʪʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʻ ʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʜʣʷ ʚʠʩʦʪ ʚʠʨʦʙʫ ʤh 1>  

ʥʝʦʙʭʽʜʥʦ ʥʠʞʥʽʡ ʚʽʙʨʘʪʦʨ ʟʤʽʩʪʠʪʠ ʧʦ ʦʩʽ ʚʥʠʟ ʽ ʟʙʽʣʴʰʠʪʠ ʥʘ 25é30 % ʡʦʛʦ ʩʪʘʪʠʯʥʠʡ 

ʤʦʤʝʥʪ ʤʘʩʠ ʜʝʙʘʣʘʥʩʽʚ. 

 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽʟ ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʤʘʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʟʥʘʯʝʥʽ ʤʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʤʦʤʝʥʪʫ ʜʝʙʘʣʘʥʩʽʚ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

(ʛʘʨʘʥʪʫʚʘʪʠ) ʟʘʜʘʥʠʡ ʪʝʭʥʦʣʦʛʽʻʶ ʨʝʞʠʤ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ. ʇʨʠʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʘ ʬʽʢʩʦʚʘʥʠʤ ʩʪʘʪʠʯʥʠʤ ʤʦʤʝʥʪʦʤ ʤʘʩʘ ʬʦʨʤʠ ʬʪ , ʷʢʘ ʚʧʣʠʚʘʻ 

ʥʘ ʜʠʥʘʤʽʢʫ ʨʫʭʫ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʾʾ ʩʪʘʪʠʯʥʦʾ ʤʘʩʠ ʩʪʪ , ʘ ʤʘʻ ʜʝʱʦ ʤʝʥʰʫ ʚʝʣʠʯʠʥʫ 

   ( ) ʩʪʬ ʪʪ Ö= 9,0...8,0 .       (1) 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ: 

1 ï ʬʦʨʤʘ; 2,3 ï ʚʽʙʨʦʟʙʫʜʥʠʢʠ ʢʦʣʠʚʘʥʴ; 4 ï ʦʩʥʦʚʘ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʢʦʣʠʚʘʥʴ; 5 ï 

ʥʠʞʥʷ ʨʘʤʘ; 6 ï ʦʧʦʨʠ; 7 ï ʦʧʦʨʠ; 8 ï ʤʫʬʪʘ; 9 ï ʧʨʠʚʦʜ. 

 ʈʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʠʥʘ ʤʝʪʦʜʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʽ ʚʠʙʨʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [5]: 

- ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʤʘʩʠ ʜʝʙʘʣʘʥʩʽʚ; 

- ʟʤʫʰʫʶʯʠ ʩʠʣʘ; 

- ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ. 

 ɼʨʫʛʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʠʥʘ ʤʝʪʦʜʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʟʘ 

ʟʘʣʝʞʥʦʩʪʷʤʠ [6]. 

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʜʨʫʛʦʶ ʯʘʩʪʠʥʦʶ ʤʝʪʦʜʠʢʠ ʻ ʢʦʥʪʨʦʣʴʥʠʤʠ ʽ ʚʦʥʠ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ ʪʘ ʧʠʪʦʤʦ ʁʝʥʝʨʛʽʻ.ʁ ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ %15>ȹ ʚʥʦʩʷʪʴʩʷ ʢʦʨʝʢʪʠʚʠ ʚ ʧʝʨʰʫ ʯʘʩʪʠʥʫ ʨʦʟʨʘʭʫʥʢʫ. 

 ɺʠʢʣʘʜʝʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦ-

ʧʨʦʤʠʩʣʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ. ɯ ʥʘʨʘʟʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ ʽʟ ʨʦʟʨʦʙʢʦʶ 

ʚʽʙʨʦʚʘʣʘ ʟ ʜʝʙʘʣʘʥʩʘʤʠ ʜʣʷ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʢʽʣʝʮʴ, ʪʨʫʙ ʟʥʘʯʥʦʾ ʚʠʩʦʪʠ ʽ ʪ.ʧ. ʧʦʩʪʘʻ 

ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʙʘʣʘʥʩʽʚ ʽʟ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ. ɼʣʷ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ [7] ʫʪʦʯʥʝʥʘ ʤʝʪʦʜʠʢʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʝʙʘʣʘʥʩʘ ʰʣʷʭʦʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʡʦʛʦ ʬʦʨʤʠ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ 

ʤʦʤʝʥʪʫ. 
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 ɿʘʟʚʠʯʘʡ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʷʚʣʷʶʪʴʩʷ: ʘʤʧʣʽʪʫʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ, ʩʢʣʘʜ ʩʫʤʽʰʽ (ʎ:ʇ:ʑ), ʚʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ (ɺ/ʎ), ʧʦʯʘʪʢʦʚʘ ( )0r  ʽ ʢʽʥʮʝʚʘ 

( )ʂr  ʱʽʣɹʥʦʩʪʽ, ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʢʽʣʴʮʷ, ʯʠ ʽʥʰʦʛʦ ʧʦʜʽʙʥʦʛʦ ʚʠʨʦʙʫ. 

 ʄʝʪʦʜʠʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʤʘʩ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ 

   ʜʬʂ ʪʪʪ += .       (2) 

ɿʥʘʭʦʜʠʪʴʩʷ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʤʦʤʝʥʪʫ 

   ʦʧʪʛʦʨK Xmrʪ .00 Ö=Öä .      (3) 

ʈʦʟʨʘʭʦʚʫʶʪʴʩʷ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʟʤʫʰʫʶʯʠʭ ʩʠʣ 

   
( )

( ) .2

20002

2

10001

ɤrmF

;ɤrmF

ÖÖ=

ÖÖ=
       (4) 

ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʨʝʟʫʣʴʪʫʶʯʘ ʟʤʫʰʫʶʯʘ ʩʠʣʘ 

   acos2 0201

2

02

2

01 ÖÖÖ++= FFFFFp ,     (5) 

ʜʝ a ï ʢʫʪ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʝʙʘʣʘʥʩʽʚ ʚʽʙʨʘʪʦʨʽʚ. 

ʈʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʙʫʨʶʶʯʽ ʤʦʤʝʥʪʠ 

   
,hFM

;hFʄ

20202

10101

Ö=

Ö=
       (6) 

ʜʝ 21, hh  ï ʚʽʜʩʪʘʥʴ ʧʣʦʱʠʥ ʦʙʝʨʪʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʚʽʙʨʘʪʦʨʽʚ ʚʽʜ ʮʝʥʪʨʫ ʤʘʩ 

ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ. 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʨʝʟʫʣʴʪʫʶʯʠʡ ʟʙʫʨʶʶʯʠʡ ʤʦʤʝʥʪ 

   acos2 0201

2

02

2

01 ÖÖÖ++= ʄʄʄʄʄp .    (7) 

ʂʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʩʪʽ ʦʧʦʨ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʽʟ ʫʤʦʚʠ ʚʽʙʨʦʽʟʦʣʷʮʽʾ 

   ä Ö= ʂʪʩ 2

00 w .       (8) 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʫ ʦʧʦʨʫ 

   
n

gm
Fʦʧ

Ö
=¡ ,        (9) 

ʜʝ n  ï ʢʽʣʴʢʽʩʪʴ ʦʧʦʨ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʩʪʽ ʦʜʥʽʻʾ ʦʧʦʨʠ: 

   
n

ʩ
ʩ
ä
=

0

01 .        (10) 

ʇʣʦʱʘ ʦʧʦʨʠ                                              

     
[]ʜ

on

ů

F
S

¡
=01 ,                                                                                         (11)                       

ɺʠʩʦʪʘ ʦʧʦʨʠ                     
01

01

c

SE
h ʜÖ=  ,                                                                                     (12)                                          

ʜʝ []ʜs  ï ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʩʪʠʩʢ. 

ʜʝ ʜE  ï ʜʠʥʘʤʽʯʥʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʛʫʤʠ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʦʚʽ ʝʥʝʨʛʽʾ 

ɽʥʝʨʛʽʷ ʥʘ ʫʱʽʣʴʥʝʥʥʷ ʩʫʤʽʰʽ                     

   
t

ɽ
ɽ ʧʠʪ

ʫʱ

VÖ
= .                                                                       (13)               

ɽʥʝʨʛʽʷ ʥʘ ʪʝʨʪʷ                  ɤ
d

ɛFɽ
ʮ

ʪʨʪʨ ÖÖÖÖ=
22

1
 .                                                                (14)           
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ɽʥʝʨʛʽʷ ʥʘ ʢʦʣʠʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ        ʪʨʂ ɽɽ Ö= 1,0    .                                                             (15)   

ɿʘʛʘʣʴʥʘ ʝʥʝʨʛʽʷ: 

   
h

ʂʪʨʫʱ

ʫʩʪ

ɽɽɽ
ʈ

++
= .      (16) 

 ʋʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ [6]: 

ʄʦʜʫʣʽ ʘʤʧʣʽʪʫʜ 00,, yqɸ : 

   

( ) ( )

( ) ( )

( ) ( )
î
î
î
î

í

î
î
î
î

ì

ë

Ö++
=

Ö++
=

Ö++
=

y

x

I

zrmzrmzrmzrm

I

zrmzrmzrmzrm

M

rmrmrmrm
ɸ

a
y

a
q

a

cos2

;
cos2

;
cos2

222111

2

222

2

111

0

222111

2

222

2

111

0

2211

2

22

2

11

  (17) 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʜʣʷ ʯʘʩʪʠʥʦʢ, ʚʽʜʜʘʣʝʥʠʭ ʥʘ ʚʽʜʩʪʘʥʴ iz  ʚʽʜ 

ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ: 

   0

max

2

2

max

2

cos
2

1 j
yy

Ö
ÖÖ

-
Ö

+Ö=
ʛʦʨ

i

ʛʦʨ

i

ʛʦʨʽ
ɸ

z

ɸ

z
ɸɸ ;   (18) 

 ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʬʦʨʤʫʣʘʤʠ (1-16) ʽ (17, 18) ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʏʠʩʣʦʚʝ 

ʟʥʘʯʝʥʥʷ 
ʇʘʨʘʤʝʪʨʠ 

ʏʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ 
 ʇʘʨʘʤʝʪʨʠ 

ʏʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ 

ʍʛʦʨ.ʦʧʪ, ʤʤ 0,4 

 

ʬʪ , ʢʛ 300 

 

ʦʧF¡, ʅ 1,3
.
10

3 

ʜʪ , ʢʛ 265 01ʩ , 
ʤ

ʅ
 0,4

.
10

6 

ʍʚʝʨʪ.ʦʧʪ, ʤʤ 0,15 ä 00rʪ , 

ʢʛ
.
ʩʤ 

22,5 01S , ʤ
2
 0,2

.
10

-2 

w, 
ʩ

ʨʘʜ
 300 

0201 FF = , ʢʅ 10,12 h, ʤ 1,75
.
10

-2 

ʨF , ʢʅ 20,25 ɽʫ,ɦ ɺʪ 255,0 

ʎ:ʇ:ʑ 1:2,7:4,2 

 

01ʄ , ʢʅ
.
ʤ  ɽʪʨ, ɺʪ 535,5 

ʎ

ɺ
 0,42 

02ʄ , ʢʅ
.
ʤ  ɽʂ, ɺʪ 59,5 

ʨʄ , ʢʅ
.
ʤ  ʈʫʩʪ, ɺʪ 944,4 

r, 
3ʤ

ʢʛ
 2350 

ä 0ʩ, 
ʤ

ʅ
 2,0

.
10

6
  ʍʛʦʨ.ʨʦʟ, ʤʤ 0,44 

 

ɺ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʦʧʪʠʤʽʟʘʮʽʶ ʬʦʨʤʠ ʜʝʙʘʣʘʥʩʘ, ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʷʢʦʛʦ ʧʨʠʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 2. 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʜʝʙʘʣʘʥʩʘ: 

S ï ʧʣʦʱʘ; r ï ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ; l ï ʪʦʚʱʠʥʘ; R ï ʟʦʚʥʽʰʥʽʡ ʨʘʜʽʫʩ ʦʙʝʨʪʘʥʥʷ. 

 ɺʠʩʥʦʚʢʠ.  

1. ʉʧʽʚʩʪʘʚʣʷʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʘʤʧʣʽʪʫʜ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʚ 

ʬʦʨʤʫʣʘʭ (1-16) ʽ (17, 18) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʽʟʥʠʮʷ ʩʢʣʘʜʘʻ 10%, ʪʦʙʪʦ ʛʘʨʘʥʪʦʚʘʥʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʢʽʣʴʮʷ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ ʜʝʙʘʣʘʥʩʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 
ʨʘʮʽʦʥʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʢʨʠʪʝʨʽʶ ʪʘ ʦʙʤʝʞʝʥʴ, ʱʦ 

ʥʘʢʣʘʜʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʚʽʙʨʦʫʩʪʘʥʦʚʢʠ. 
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 ʆ.ʇ. ɼʻʜʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. ʂʅʋɹɸ  
 

ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʇʃʆʉʂʀʍ ʍɺʀʃʔ ʅɸʇʈʋɾɽʅʅʗ ɺ ʇʈʋɾʅʆ-

ʇʃɸʉʊʀʏʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ ʇɯɼ ɼɯɭʖ ʉʀʃʆɺʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ɿʥʘʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ ʧʝʨʝʨʽʟʘʭ ʩʪʦʚʧʘ ˇʨʫʥʪʫ ʧʽʜ ʜʽʻʶ 

ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʦʥʫ ʫʱʽʣʴʥʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦʩʪʘʪʥʴʦ 

ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ.  

ʊʦʤʫ ʧʦʰʫʢ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʷʢʽ ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʻ ʟʘʜʘʯʝʶ ʘʢʪʫʘʣʴʥʦʶ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʧʨʠʩʚʷʯʝʥʘ ʥʠʟʢʘ ʨʦʙʽʪ, ʚ  ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ. ɺ ʨʦʙʦʪʘʭ ʧʦ 

ʫʱʽʣʴʥʝʥʥʶ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʦʜʝʣʽ ʟ ʨʽʟʥʠʤ ʟʘʢʦʥʦʤ ʟʤʽʥʠ ʩʠʣ ʦʧʦʨʫ [6, 

7], ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʨʠʚʽ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ ʚ ʬʫʥʢʮʽʾ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ [6]. ɼʣʷ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ ʜʦʤʽʥʫʶʯʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʛʣʷʜʫ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʞʝʥʥʷ-ʜʝʬʦʨʤʘʮʽʷ ʚ ʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ [8]. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʧʨʘʚʦ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ ʙʫʜʴ-ʷʢʽ ʤʦʜʝʣʽ, ʷʢʱʦ ʚʦʥʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʽ. ɺ ʨʦʙʦʪʽ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʥʪʘʢʪʥʘ ʟʘʜʘʯʘ ñʚʽʙʨʦʪʨʘʤʙʽʚʢʘ 

ï ʫʱʽʣʴʥʶʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝò ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʚʽʜ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ.   

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʧʦ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʡʦʛʦ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʥʘʧʨʫʞʝʥʥʷ ï ʜʝʬʦʨʤʘʮʽʷ, ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪʥʦʾ ʟʦʥʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʾ ʤʦʞʫʪʴ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʩʧʨʠʡʥʷʪʪʷ ʝʥʝʨʛʽʾ. ʋ 

ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʝ ʪʽʣʦ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ 

ʩʪʠʩʥʝʥʥʷ ʽ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʜʣʷ ʷʢʦʛʦ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤ ů ʽ ʜʝʬʦʨʤʘʮʽʻʶ Ů 

ʤʦʞʝ ʙʫʪʠ ʘʧʨʦʢʩʠʤʦʚʘʥʘ ʩʭʝʤʦʶ ʇʨʘʥʜʪʣʷ ʟ 

ʣʽʥʽʡʥʠʤ ʟʤʽʮʥʝʥʥʷʤ (ʨʠʩ. 1) ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʪʨʴʦʤʘ 

ʨʽʚʥʷʥʥʷʤʠ [1, 3, 6]: 

ŮEůů 00+=  ʧʨʠ ,sůů¢                            (1) 

)(1 ss ŮEůů e-+=  ʧʨʠ ,sůů>                       (2) 

)( max2max e-+= ŮEůů  ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ.     (3) 

ʇʨʠʡʥʷʪʦ ʨʦʟʛʣʷʜʘʪʠ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ ʚ ʧʣʦʱʠʥʽ 

tx, ( x  ï ʢʦʦʨʜʠʥʘʪʘ ʃʘʛʨʘʥʞʘ, tï ʯʘʩ), 
ʢʦʨʠʩʪʫʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʽ 

ʚʚʘʞʘʶʯʠ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʫʞʥʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʭʚʠʣʴ ʚʽʜʧʦʚʽʜʥʦ ʨʽʚʥʠʤʠ 

r
0E
ʪʘ 

r
1E
. ʋ ʮʴʦʤʫ ʨʽʰʝʥʥʽ ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ r ʧʨʠʡʤʘʻʪʴʩʷ ʦʜʥʘʢʦʚʦʶ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʷʢ ʧʨʫʞʥʠʭ, ʪʘʢ ʽ ʧʣʘʩʪʠʯʥʠʭ ʭʚʠʣʴ ʥʘ ʧʽʜʩʪʘʚʽ, ʱʦ ʫ ʚʠʨʘʟʽ ʜʣʷ ʱʽʣʴʥʦʩʪʽ 

e

r
r

-
=

1

0
                                                                   (4) 

ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ e ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʠʥʠʮʝʶ. ɼʣʷ ʱʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ (ʤʝʪʘʣ, ʚʦʜʦ ʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʽʚ) ʘʙʦ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʪʠʩʢʽʚ ʮʝ ʥʝʭʪʫʚʘʥʥʷ ʟʤʽʥʦʶ 

r ʜʦʧʫʩʪʠʤʝ ʽ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ. ɸʣʝ ʜʣʷ ʥʝ ʫʱʽʣʴʥʝʥʠʭ ˇʨʫʥʪʽʚ ʧʨʠ 

 
ʈʠʩʫʥʦʢ 1. ɿʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʞʝʥʥʷ 

ʚʽʜ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʟʥʘʯʥʠʭ ʥʘʧʨʫʞʝʥʥʷʭ ʨʦʟʛʣʷʜʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʷʢ ʧʦʩʪʽʡʥʦʾ  ʚʝʣʠʯʠʥʠ ʥʘ ʚʩʴʦʤʫ ʝʪʘʧʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʩʫʪʪʻʚʠʭ ʧʦʤʠʣʦʢ. ʗʢ ʚʠʜʥʦ ʽʟ ʚʠʨʘʟʫ ʜʣʷ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʥʘʧʨʫʞʝʥʴ 

,)1(
1

0

e
e

s

r
-Ö=

d

d
a                                                (5) 

ʚʞʝ ʧʨʠ %20=e  ʧʦʭʠʙʢʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ ʧʝʨʝʚʠʱʫʻ 

10%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʣʦʩʢʠʭ 

ʭʚʠʣʴ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʜʠʥʘʤʽʯʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ ʣʽʥʽʡʥʦʛʦ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʽʣʴʥʽʩʪʴ ʷʢʦʛʦ ʥʝ ʚʚʘʞʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʦ ʚ ʨʦʙʦʪʽ [1] ʫ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʃʘʛʨʘʥʞʘ ʤʘʩʘ ï ʯʘʩ. ʇʦ ʘʥʘʣʦʛʽʾ 

ʽʟ ʨʦʙʽʪ [1ï6] ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʦʥʘ ʧʦʰʠʨʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʤʝʞʘ ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʻ 

ʧʘʜʽʥʥʶ ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʾ ʭʚʠʣʽ ʜʦ ʟʥʘʯʝʥʥʷ sp .  

ɺ ʷʢʦʩʪʽ ʢʦʦʨʜʠʥʘʪ ʃʘʛʨʘʥʞʘ ʧʨʠʡʤʘʻʪʴʩʷ ʩʠʩʪʝʤʘ (h, t) 

ññ ==
)0,(

)0,0(

),(

),0(

,),(
hx

x

thx

tx

dxdxtxh rr                                             (6) 

ʜʝ  h ï ʤʘʩʘ ʤʽʞ ʘʥʘʣʽʟʦʚʘʥʠʤ ʽ ʧʦʯʘʪʢʦʚʠʤ ʧʝʨʝʨʽʟʦʤ, ʥʝʟʤʽʥʥʘ ʫ ʯʘʩʽ, ʘʣʝ ʱʽʣʴʥʽʩʪʴ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʮʴʦʤʫ ʻ ʬʫʥʢʮʽʻʶ ʯʘʩʫ ʽ ʚʽʜʩʪʘʥʽ.  

ʋ ʢʦʦʨʜʠʥʘʪʘʭ ɽʡʣʝʨʘ ʤʘʶʪʴ ʤʽʩʮʝ ʜʚʘ ʨʽʚʥʷʥʥʷ ʦʜʥʦʚʠʤʽʨʥʦʾ ʪʝʯʽʾ, ʚʽʜʦʤʽ ʟ 

ʛʘʟʦʜʠʥʘʤʽʢʠ: 

ʘ) ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ 

;0=
µ

µ
+

µ

µ
+

µ

µ

tx

u
u

x

r
r

r
                                               (7) 

ʙ) ʨʽʚʥʷʥʥʷ ʨʫʭʫ 

,0
1

=
µ

µ
+

µ

µ
+

µ

µ

x

p

x

u
u

t

u

r
                                               (8) 

ʜʝ  ʭ ï ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʥʝʨʫʭʦʤʘ ʫ ʧʨʦʩʪʦʨʽ; 

ʠ ï ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʦʢ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ; 

ʨ ï ʧʠʪʦʤʠʡ ʪʠʩʢ (ʚʣʘʩʥʘ ʚʘʛʘ ʝʣʝʤʝʥʪʽʚ ʩʪʝʨʞʥʷ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ). 

ɯʟ ʚʠʨʘʟʫ (6) ʦʪʨʠʤʘʻʤʦ ʥʘʪʫʧʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʨʠʡʥʷʪʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ɽʡʣʝʨʘ ʪʘ 

ʃʘʛʨʘʥʞʘ: 

,
0r

h
x=                                                                      (9) 

ɺ ʥʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ th,  ʨʽʚʥʷʥʥʷ (7) ʽ (8) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (9) ʧʨʠʡʤʘʶʪʴ ʚʠʛʣʷʜ  

.0
1

;0
2

=
µ

µ
+

µ

µ
=

µ

µ
+

µ

µ

th

u

h

p

t

u r

r
                                      (10) 

ʅʘ ʜʽʣʷʥʮʽ ʧʨʫʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ (ʧʨʠ spp¢ ) ʨʽʚʥʷʥʥʷ (1) ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʟʤʽʥʥʠʭ 

r,p  (ʜʝ s=p , ʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ r ʽ e ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (4)), ʧʨʠʡʤʘʻ ʚʠʜ 

.0
00
r

rr-
+= Epp                                                      (11) 

ʊʫʪ 0rï ʱʽʣʴʥʽʩʪʴ ʧʨʠ ʪʠʩʢʫ 0p ; ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʥʝ ʚʦʣʦʜʽʻ ʟʯʝʧʣʝʥʥʷʤ, 00=p .  

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦʨʽʚʥʶʻ  
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,
2

00

r

r

r

E

d

dp
c ==                                                        (12) 

ɼʣʷ ʪʠʩʢʫ 0p  ʦʜʝʨʞʫʻʤʦ  

.
0

0

r

E
c=  

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ Z  ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʽʤʧʝʜʘʥʩ)  

.00000 rrr cEcZ ===                                                 (13) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʚʠʨʘʟʽʚ (12) ʽ (13), ʚ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʽʜʢʦʨʷʻʪʴʩʷ ʨʽʚʥʷʥʥʶ (1), 

ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʻ ʚʝʣʠʯʠʥʦʶ ʟʤʽʥʥʦʾ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ 0Z  ʧʨʠ ʩʠʩʪʝʤʽ, ʷʢʘ ʥʝ 

ʤʘʻ ʜʠʩʠʧʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʩʪʽʡʥʠʡ.  

ʈʽʚʥʷʥʥʷ (11) ʧʝʨʝʧʠʰʝʤʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:  

,
2
0

0
r

Z
Rp -=                                                            (14) 

ʜʝ                                            .0
2
00000 rcpEpR +=+=            

ʇʨʠ ʟʥʘʯʝʥʥʽ spp> ʟʘʢʦʥ ʩʪʠʩʢʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ (2) ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ (14), ʷʢʱʦ ʟʘʤʽʩʪʴ 0Z ʽ 0R ʧʽʜʩʪʘʚʠʪʠ 1Z ʽ 1R, ʚʠʨʘʟʠ ʜʣʷ 

ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʘʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ  

,; 1
2
11111

'
1

'
11 rrr cpEpREcZ ss +=+===  

ʜʝ 
'
1c ï ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ 

maxppps << ; 

'
1r ï ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ maxppps << ; 

1rï ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ spp= ; 

ssp s= ï ʪʠʩʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʨʫʞʥʠʭ ʜʦ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ;  

1c ï ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ spp= , 

ʱʦ ʨʽʚʥʘ 

1

1
1
r

E
c = . 

ʗʢ ʽ ʥʘ ʜʽʣʷʥʮʽ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ 

ʭʚʠʣʴ 1a ʧʨʠ spp>  ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʱʽʣʴʥʦʩʪʽ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ), ʘ ʭʚʠʣʴʦʚʠʡ ʦʧʽʨ ʩʝʨʝʜʦʚʠʱʘ 1Z , ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʪʨʘʪ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ.  

ʇʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʟʚ'ʷʟʦʢ ʤʽʞ ʪʠʩʢʦʤ ʽ ʱʽʣʴʥʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʶ (3). ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ (14). ʽ ʧʨʠ ʮʴʦʤʫ 

,;
max

2
2

max1022
r

r
Z

pREZ +==  

ʜʝ maxp  ï ʪʠʩʢ, ʧʨʠ ʷʢʦʤʫ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ; 

maxr  ï ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʮʴʦʤʫ ʪʠʩʢʫ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʠʩʢʦʤ ʽ ʱʽʣʴʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷʥʥʷ (14) ʣʽʥʽʡʥʘ 

ʷʢ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ, ʪʘʢ ʽ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʠʩʢʫ. ʋ ʤʝʞʘʭ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʜʽʘʛʨʘʤʠ es-  

(ʨʠʩ. 1) ʟʥʘʯʝʥʥʷ ii RZ ,  ( =̔0, 1, 2) ʧʦʩʪʽʡʥʽ. ʊʦʤʫ ʨʽʚʥʷʥʥʷ (10) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʫ (14) 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:  
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ɼʠʬʝʨʝʥʮʽʶʶʯʠ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʧʦ h, ʘ ʜʨʫʛʝ ʧʦ t, ʚʽʜʥʽʤʘʶʯʠ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜ 

ʽʥʰʦʛʦ ʽ ʧʦʤʥʦʞʠʚʰʠ ʥʘ 
2
iZ , ʦʪʨʠʤʘʻʤʦ  

.
2

2
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p
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t

p
i
µ

µ
=

µ

µ
                                                            (15)  

ɺʠʨʘʟ (15) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ  h ,t, ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 
ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ, ʧʦʩʪʽʡʥʠʤ ʫ ʤʝʞʘʭ ʢʦʞʥʦʾ ʣʽʥʽʡʥʦʾ ʜʽʣʷʥʢʠ ʜʽʘʛʨʘʤʠ es- . ʈʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʚ ʧʣʦʱʠʥʽ x ,t  ʧʨʠ ʨʦʟʛʣʷʜʽ ʱʽʣʴʥʦʩʪʽ ʷʢ ʟʤʽʥʥʦʾ ʚʝʣʠʯʠʥʠ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʽʶʯʦʛʦ ʪʠʩʢʫ ʪʘ ʽʩʪʦʨʽʾ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ, ʧʨʠʟʚʝʣʦ ʙ ʜʦ ʩʢʣʘʜʘʥʥʷ ʘʥʘʣʦʛʽʯʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ 

ʨʽʚʥʷʥʥʷ, ʘʣʝ ʥʝʣʽʥʽʡʥʦʛʦ, ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʙʫʣʦ ʙ ʥʘʚʨʷʜ ʯʠ ʤʦʞʣʠʚʦ.  

ʈʽʚʥʷʥʥʷ (15) ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʦʪʨʠʤʘʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʘ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʰʘʨʫ ʢʦʥʪʘʢʪʥʦʾ ʟʦʥʠ, ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʷʢʦʛʦ ʥʝʭʪʫʻʪʴʩʷ ʟʤʽʥʦʶ ʱʽʣʴʥʽʩʪʴ ʧʨʠ 

ʟʤʽʥʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. ʗʢ ʚʽʜʦʤʦ, ʮʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ  
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ʇʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ e ʽ s, ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ (3), ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʥʘʩʪʫʧʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
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ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʢʦʦʨʜʠʥʘʪ  h ,t  ʟʘ ʬʦʨʤʫʣʦʶ (9) ʽ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ  
2
202 ZE =r , 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʨʽʚʥʷʥʥʷ (15).  

ʗʢ ʚʠʜʥʦ ʟ ʨʽʚʥʷʥʥʷ (15), iZ , ʻ ʰʚʠʜʢʽʩʪʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʠʩʢʫ p  ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

h ,t. ʄʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʧʨʠ 102 EEE >² ʤʘʻ ʤʽʩʮʝ ʥʝʨʽʚʥʽʩʪʴ 

102 ZZZ >²  

ɼʽʡʩʥʦ, ʪʘʢ ʷʢ ʟʘʟʚʠʯʘʡ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʤʝʞʽ ʧʨʫʞʥʦʩʪʽ ʤʘʻ ʤʽʩʮʝ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 
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ʈʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (15) ʚ ʬʦʨʤʽ ɼʘʣʘʤʙʝʨʘ ʤʘʻ ʚʠʛʣʷʜ: 
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                               (17) 

ʆʩʪʘʥʥʽʡ ʚʠʨʘʟ ʥʘʧʠʩʘʥʦ ʥʘ ʪʽʡ ʧʽʜʩʪʘʚʽ, ʱʦ ʪʠʩʢ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʰʚʠʜʢʽʩʪʶ ʯʘʩʪʠʥʢʠ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤʫ 

ʽʤʧʝʜʘʥʩʫ .iA  ʅʘ ʭʚʠʣʽ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ h, ʪʠʩʢ ʪʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʦʢ 

ʤʘʶʪʴ ʨʽʟʥʽ ʟʥʘʢʠ, ʪʦʤʫ ʫ ʚʠʨʘʟʽ ʜʣʷ ʠ ʬʫʥʢʮʽʷ 2F  ʟʘʧʠʩʘʥʘ ʟ ʤʽʥʫʩʦʤ.  

ʊʘʢ ʷʢ ʜʣʷ ˇʨʫʥʪʽʚ ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ maxp  ʩʧʨʘʚʞʥʷ ʜʠʥʘʤʽʯʥʘ ʜʽʘʛʨʘʤʘ 

es-  ʤʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʬʦʨʤʫ [7] ʽ ʘʧʨʦʢʩʠʤʘʮʽʷ ʧʨʠʡʥʷʪʦ ʁʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦ ʁʩʭʝʤʦʶ 

ʟ ʣʽʥʽʡʥʠʤ ʟʤʽʮʥʝʥʥʷʤ (ʜʠʚ. ʨʠʩ.1) ʤʘʻ ʙʫʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʘ. ʂʨʽʤ ʮʴʦʛʦ ʚʥʘʩʣʽʜʦʢ 

ʤʦʞʣʠʚʦʛʦ ʧʦʨʫʰʝʥʥʷ ʢʦʥʪʘʢʪʫ ʤʽʞ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʽ ʩʝʨʝʜʦʚʠʱʝʤ ʫʪʚʦʨʶʶʪʴʩʷ ʭʚʠʣʽ 

ʩʠʣʴʥʠʭ ʨʦʟʨʠʚʽʚ  ʽ ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 
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(18) 

ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʘʢʪʠʯʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦ 

ʨʝʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʝʟ ʾʭ ʨʫʡʥʫʚʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ. 

1. ɺ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ (1-18) ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʽʚ. 

2. ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʚ ʨʘʤʢʘʭ ʧʨʠʡʥʷʪʦʾ ʤʦʜʝʣʽ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʪʽʣʘ.    
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ʆ.ɺ. ʇʘʥʦʚʘ, ʘʩʠʩʪʝʥʪ ʂʅʋɹɸ 
 

ʄɽʊʆɼʀʂɸ ɺʀɿʅɸʏɽʅʅʗ ɿɸʍʀʉʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʀʍ ɽʂʈɸʅɯɺ 

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʠʪʘʥʥʷ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʣʶʜʝʡ ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ [1]. ʄʝʪʦʜʠ ʟʘʭʠʩʪʫ ʣʶʜʝʡ ʚʽʜ ʮʴʦʛʦ ʬʽʟʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʚʽʜʦʤʽ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [2]. ʇʨʦʪʝ, ʫ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤʘʭ ʚʽʜʩʫʪʥʽ ʢʦʥʢʨʝʪʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ 

ʧʝʨʝʚʽʨʢʠ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʨʦʙʦʪʽ [3] ʥʘʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʦʮʽʥʢʠ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʢʨʘʥʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʤʝʪʦʜʠ 

ʚʠʤʽʨʶʚʘʥʴ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʦʨʝʟʦʥʘʥʩʥʦʛʦ ʜʘʪʯʠʢʘ, 

ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʫ ʻʤʥʽʩʪʴ, ʤʦʞʝ ʩʧʦʪʚʦʨʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʥʝʧʨʠʧʫʩʪʠʤʦ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʤʘʣʠʭ ʥʘʧʨʫʞʝʥʦʩʪʝʡ. ɼʦ ʪʦʛʦ ʞ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ 

ʦʮʽʥʶʚʘʥʥʷ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʢʨʘʥʽʚ [4] ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʘʧʘʨʘʪ, ʷʢʠʡ ʥʝʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʭʽʚʮʷʤʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʢʦʣʦʛʽʾ. ʉʘʤʝ ʪʦʤʫ, ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ 

ʜʘʥʠʭ ʱʦʜʦ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʢʨʘʥʽʚ ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʢʨʘʥʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʢʨʘʥʫʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. ɿʘ 

ʤʘʣʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʦʛʦ ʜʘʪʯʠʢʘ, ʷʢʘ ʩʧʦʪʚʦʨʶʻ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʢʨʽʤ ʪʦʛʦ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʭʠʙʢʠ ʟ ʙʦʢʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʪʨʘʢʪʫ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʷʤʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʘʪʯʠʢʘ ʜʦ ʟʚʫʢʦʚʦʾ ʢʘʨʪʠ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʱʦ ʚʠʢʣʶʯʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʘʜʠ.  

ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʝʢʨʘʥʽʚ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʤʦʜʫʣʷʮʽʡʥʠʡ ʜʘʪʯʠʢ ʨʝʻʩʪʨʘʮʽʾ 

ʘʤʧʣʽʪʫʜʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʨʽʚʝʥʴ ʝʣʝʢʪʨʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʦʪʨʠʤʫʻʪʴʩʷ ʧʝʨʝʨʘʭʫʥʢʦʤ, 

ʚʠʭʦʜʷʯʠ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ). ɼʘʪʯʠʢ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʪʫʰʢʫ ʟ 

ʜʚʦʤʘ ʛʘʣʴʚʘʥʽʯʥʦ ʨʦʟʚôʷʟʘʥʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʥʘ ʦʜʠʥ ʟ ʷʢʠʭ ʧʦʜʘʻʪʴʩʷ ʩʪʨʫʤ ʩʠʛʥʘʣʫ 

ʟʙʫʜʞʝʥʥʷ 15-20 ʤɸ. ʄʦʜʫʣʷʮʽʡʥʘ ʯʘʩʪʦʪʘ ʟʙʫʜʞʝʥʥʷ ï 750-1000 ʢɻʮ. ɿ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ 

ʟʥʽʤʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʧʦʢʘʟʠ. ʂʦʥʪʫʨʠ ʥʘʤʦʪʘʥʦ ʥʘ ʤʘʛʥʽʪʥʝ ʦʩʝʨʜʷ ʟʽ ʩʪʨʽʯʢʦʚʦʛʦ 

ʘʤʦʨʬʥʦʛʦ ʩʧʣʘʚʫ ʄʄ-11N, ʚʽʜʧʘʣʝʥʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨ ̔520Áʉ. ʇʝʨʝʚʘʛʘʤʠ ʜʘʪʯʠʢʘ ʻ 

ʥʝʟʥʘʯʥʽ ʨʦʟʤʽʨʠ (10ʭ5ʭ5 ʤʤ) ʪʘ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʦʣʷ (ʨʠʩ.1). 

ʅʘʚʝʜʝʥʘ ʯʘʩʪʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʜʘʪʯʠʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʥʽʡʥʦʶ ʜʦ 100 ʢɻʮ. 

ɿʘ ʚʠʱʠʭ ʯʘʩʪʦʪ (ʜʦ 400 ʢɻʮ) ʻ ʥʝʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʣʽʥʽʡʥʦʩʪʽ, ʘʣʝ ʚʦʥʦ ʚʨʘʭʦʚʫʚʘʣʦʩʷ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʠʤʽʨʶʚʘʥʴ. ʊʘʢʽ ʧʘʨʘʤʝʪʨʠ ʜʘʪʯʠʢʘ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣɹ ʥʽ ʽ ʜʣʷ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɻʨʘʜʫʶʚʘʥʥʷ ʜʘʪʯʠʢʘ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʘ ɻ-36ɸ ʪʘ ʚʠʤʽʨʶʚʘʯʘ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʐ1-8. ʈʝʻʩʪʨʘʮʽʷ ʩʠʛʥʘʣʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʥʘʧʨʫʛʠ ɺ9-2 ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʩʝʣʝʢʪʫʚʘʥʥʷ ʯʘʩʪʦʪ ʦʪʨʠʤʘʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʘʞʣʠʚʝ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʥʝʩʢʫ ʩʪʦʨʦʥʥʽʭ 

ʜʞʝʨʝʣ ʚ ʩʫʤʘʨʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ. 
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ʈʠʩʫʥʦʢ 1. ɿʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʤʦʜʫʣʷʮʽʡʥʦʛʦ ʜʘʪʯʠʢʘ ʚʽʜ ʯʘʩʪʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʣʷ. 

 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʤʝʪʦʜʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ Excel ʪʘ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ Approximator 1.21. ɺʽʜʧʦʚʽʜʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʚʠʟʥʘʯʘʣʠʩʷ ʟ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 95%. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʪʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʧʨʦʤʠʩʣʦʚʦʾ ʯʘʩʪʦʪʠ 50 ɻʮ ʪʘ 

ʾʾ ʛʘʨʤʦʥʽʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʝʨʽʡʥʠʡ ʚʠʤʽʨʶʚʘʯ ʇɿ 50ɺ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʽʜ 10 ɺ/ʤ ʪʘ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʽʜ 10 ʥʊʣ. 

ɺʽʜʥʦʩʥʦʩʪʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʜʦ 15%, ʱʦ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʣʽʚ ʜʦʩʠʪʴ 

ʚʝʣʠʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʬʦʥʦʚʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʣʷ ʫ ʨʦʙʦʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʢʨʘʥʽʚ ʦʪʨʠʤʘʥʦ 

ʯʘʩʪʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʤʘʛʥʽʪʦʤôʷʢʦʛʦ ʘʤʦʨʬʥʦʛʦ ʩʧʣʘʚʫ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʤʘʛʥʽʪʦôʷʢʦʛʦ ʘʤʦʨʬʥʦʛʦ ʩʧʣʘʚʫ (ʚʤʽʩʪ 

ʢʦʙʘʣʴʪʫ ï 84 %):  ƺ ï ʚʠʭʽʜʥʠʡ ʩʪʘʥ; ǒ ï ʪʝʨʤʦʦʙʨʦʙʣʝʥʠʡ ʩʪʘʥ. 

ʉʪʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘʩʦʙʘʤʠ Excel ʧʦʢʘʟʘʣʘ, ʱʦ ʦʪʨʠʤʘʥʽ ʢʨʠʚʽ ʦʧʠʩʫʶʪʴʩʷ 

ʬʫʥʢʮʽʷʤʠ (ʨʠʩ.3): 
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ʈʠʩʫʥʦʢ 3. ɿʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚʠʩʦʢʦ ʢʦʙʘʣʴʪʦʚʦʛʦ (ʚʤʽʩʪ ʢʦʙʘʣʴʪʫ ï 84%) 

ʘʤʦʨʬʥʦʛʦ ʩʧʣʘʚʫ ʚʽʜ ʘʤʧʣʽʪʫʜʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʯʘʩʪʦʪʦʶ 5 ʢɻʮ: 

ƺ ï ʚʠʭʽʜʥʠʡ ʩʪʘʥ - ɛ=2932,7f 
-1,25

;  ǒ ï ʪʝʨʤʦʦʙʨʦʙʣʝʥʠʡ ʩʪʘʥ - ɛ=1634,1f 
-1,25

. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʟʘʭʠʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 

ʡʦʛʦ, ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʠʤʠ, ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɺʠʭʽʜʥʽ ʟʨʘʟʢʠ ʧʽʜʜʘʚʘʣʠ ʚʽʜʧʘʣʫ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘʧʨʫʞʝʥʽʩʪʶ 

1000ɸ/ʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 300Áʉ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʟʘʭʠʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʣʘʚʫ ʫ ʚʠʭʽʜʥʦʤʫ ʪʘ ʪʝʨʤʦʦʙʨʦʙʣʝʥʦʤʫ ʩʪʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʡ ʟʩʫʚ ʢʨʠʚʠʭ ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ ʩʪʘʥ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʝʣʴʥʠʭ ʨʽʚʥʽʚ 

ʟʦʚʥʽʰʥʽʭ ʧʦʣʽʚ. 

ʅʘʚʝʜʝʥʽ ʢʨʠʚʽ ʤʘʶʪʴ ʦʜʥʦʪʠʧʥʫ ʬʦʨʤʫ ʜʣʷ ʮʴʦʛʦ ʢʣʘʩʫ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʙʝʟ 

ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʟʥʘʯʠʪʠ ʛʨʘʬʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʭʠʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʮʽʣʴʥʝ ʷʢ ʟ ʪʝʭʥʽʯʥʦʾ, ʪʘʢ ʽ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ. 

ɺʠʩʥʦʚʢʠ.    

¶ ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʦʪʥʦ-ʘʤʧʣʽʪʫʜʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʝʢʨʘʥʫʶʯʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʽʪʦʤôʷʢʠʭ ʘʤʦʨʬʥʠʭ ʩʧʣʘʚʽʚ ʜʦʚʝʣʠ ʧʨʠʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ 

ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ. 

¶ ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʢʣʶʯʘʻ ʚʧʣʠʚ ʜʘʪʯʠʢʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

¶ ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʻ ʤʘʛʥʽʪʦʤôʷʢʽ ʘʤʦʨʬʥʽ ʩʧʣʘʚʠ. 

¶ ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʚʘʛʦʤʫ ʟʘʣʝʞʥʽʩʪʴ ʝʢʨʘʥʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ 

ʯʘʩʪʦʪʠ ʪʘ ʘʤʧʣʽʪʫʜʠ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ, ʜʦʮʽʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʝʢʨʘʥʽʚ, ʱʦ ʻ ʥʘʧʨʷʤʦʤ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 
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ʆ.ɺ. ʄʘʣʠʰʝʚ, ʘʩʧʽʨʘʥʪ ʂʅʋɹɸ 
 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ʇʆʃʔʆɺɯ ɼʆʉʃɯɼɾɽʅʅʗ ɺɼɸɺʃʖɺɸʅʀʍ ʇɸʃʔ 

ʊɸɺʈʆɺʆɻʆ ʇʆʇɽʈɽʏʅʆɻʆ ʇɽʈɽʈɯɿʋ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʋʬʫʥʜʘʤʝʥʪʦʙʫʜʫʚʘʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʧʝʚʥʠʡ ʨʷʜ ʢʦʥʩʪʨʫʢʮʽʡ ʧʘʣʴ, 

ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʷʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ, ʘ 

ʪʝʭʥʦʣʦʛʽʷ ʾʭ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʙʨʝ ʦʩʚʦʻʥʘ ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʚʽʜʧʦʚʽʜʥʠʤ 

ʫʩʪʘʪʢʫʚʘʥʥʷʤ. ɼʦ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʠʧʦʚʽ ʟʘʙʠʚʥʽ ʪʘ ʚʜʘʚʣʶʚʘʥʥʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʘʣʽ ʩʫʮʽʣʴʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʆʜʥʘʢ ʚʦʥʠ ʜʦʩʪʘʪʥʴʦ ʤʘʪʝʨʽʘʣʦʻʤʥʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ ʟʘ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ.ʋʩʫʥʝʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʰʣʷʭʦʤʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʘʣʽ ʪʘʚʨʦʚʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʄʝʪʦʜʠʢʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʪʘʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʥʘʾʭ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʦ ˇʨʫʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɺ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʧʘʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʢʚʘʜʨʘʪʥʘ ʧʨʠʟʤʘʪʠʯʥʘʧʘʣʷ ʧʝʨʝʨʽʟʦʤ 

300ʭ300ʤʤ ʜʦʚʞʠʥʦʶ 4.5ʤʪʘ ʪʘʚʨʦʚʘ (ʨʠʩ.1) ʪʘʢʦʾ ʞ ʜʦʚʞʠʥʠ. ʄʘʪʝʨʽʘʣ ʧʘʣʴ ï ʟʘʣʽʟʦʙʝʪʦʥ 

(ʢʣʘʩ ɺ30).  ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʩʧʨʠʡʥʷʪʪʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʧʨʠ ʟʘʛʣʠʙʣʝʥʥʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʪʘʚʨʦʚʦʾ ʧʘʣʽ ʚʠʢʦʥʘʥʘ ʩʫʮʽʣʴʥʠʤ 

ʢʚʘʜʨʘʪʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ ʜʦʚʞʠʥʦʶ 500ʤʤ. 
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ʈʠʩʫʥʦʢ 1. ɼʦʩʣʽʜʥʘ ʧʘʣʷ ʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 
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ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʜʨʽʙʥʠʤ 

ʧʽʩʢʦʤ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ, ʚʽʜ ʤʘʣʦʛʦ ʩʪʫʧʝʥʶ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʜʦ ʥʘʩʠʯʝʥʦʛʦ ʚʦʜʦʶ ʪʘ 

ʧʽʩʢʦʤ ʜʨʽʙʥʠʤ, ʱʽʣʴʥʠʤ, ʚʦʜʦʥʘʩʠʯʝʥʠʤ.ˆʨʫʥʪʦʚʽ ʫʤʦʚʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʧʦʜʽʙʥʽ 

ʜʦ ʦʩʥʦʚʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʩʘʜʢʘ ʧʘʣʴ ʥʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ. 
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ʈʠʩʫʥʦʢ 3. ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʧʘʣʴ ʚ ʧʣʘʥʽ. 

 

ɼʦʩʣʽʜʥʽ ʧʘʣʽ ʚʜʘʚʣʶʚʘʣʠʩʷ ʟ ʧʦʚʝʨʭʥʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʙʝʟ ʣʽʜʝʨʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʛʣʠʙʠʥʫ 4.0; 3.5ʤ. ɺʽʜʥʦʩʥʝ ʟʘʛʣʠʙʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 13.3-11.7, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʇʘʣʽ ʚʣʘʰʪʦʚʫʚʘʣʠʩʷ ʟʘ 2 ʧʽʜʭʦʜʠ. ʏʘʩ 

ʚʽʜʧʦʯʠʥʢʫ ʤʽʞ ʩʪʫʧʝʥʷʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ1ʜʦʙʘ.ʇʘʣʽ ɼʇ-1, ɼʇ-2, ɼʇ-3 ʙʫʣʠ ʟʘʛʣʠʙʣʝʥʽ ʥʘ 

3.5, 4.0, 3.5ʤ ʚʽʜʧʦʚʽʜʥʦ. ʅʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʛʣʠʙʣʝʥʥʷ ʥʘ ʧʦʚʥʫ ʛʣʠʙʠʥʫ (4ʤ) ʧʦʚôʷʟʘʥʦ ʟ 

ʥʘʷʚʥʽʩʪʴ ʱʽʣʴʥʠʭ ʧʽʩʢʽʚ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʧʽʜ ʧʽʜʦʰʚʦʶ, ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʫʩʠʣʣʷ ʚʜʘʚʣʶʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ 1100-1200ʢʅ.ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʘʣʽ, ʱʦ ʚʣʘʰʪʦʚʫʚʘʣʠʩʷ ʧʽʜ 

ʦʩʥʦʚʥʫ ʙʫʜʽʚʣʶ ʤʘʣʠ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 300ʭ300ʤʤ ʜʦʚʞʠʥʫ 3ʤ ʪʘ 

ʟʘʛʣʠʙʣʶʚʘʣʠʩʷ ʚ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʙʫʨʝʥʽ ʣʽʜʝʨʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ß150ʤʤ. ʇʨʠ ʮʴʦʤʫ ʟʫʩʠʣʣʷ 
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ʚʜʘʚʣʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʦ 900-950ʢʅ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʘʛʣʠʙʣʝʥʥʷ ʜʦʩʣʽʜʥʦʾ ʧʘʣʽ ɼʇ-5 ʥʘ 

ʛʣʠʙʠʥʫ 4ʤ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʣʽʜʝʨʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʷʢʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʽ ʽ ʥʝ ʜʦʟʚʦʣʠʪʴ ʢʦʨʝʢʪʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ  

ʊʦʤʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʣʷ ʚʜʘʚʣʶʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʦʩʣʽʜʥʠʭ 

ʧʘʣʴ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʚʽʙʨʦʟʘʥʫʨʶʚʘʯ ʟ ʽʥʜʫʢʮʽʡʥʠʤ ʣʽʥʽʡʥʠʤ ʜʚʠʛʫʥʦʤ (ɺɯʃɼ), 

ʨʦʟʨʦʙʣʝʥʠʡ ʢʘʬʝʜʨʦʶ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʂʅʋɹɸ. 

ɿʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʽʜʙʫʣʦʩʷ ʟʘʛʣʠʙʣʝʥʥʷ ʧʘʣʴɼʇ-4 ʪʘ ɼʇ-5 ʥʘ ʛʣʠʙʠʥʫ 4.0ʤ (ʨʠʩ.4), 

ʘ ʦʩʥʦʚʘ ʧʘʣʴ ɼʇ-2 ʪʘ ɼʇ-3 ʜʦʜʘʪʢʦʚʦ ʜʦʫʱʽʣʴʥʶʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ 4-5ʭʚ. ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ 

ʚʽʙʨʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʚʘʣʘʩʷ ʯʝʨʝʟ ʧʘʣʶ ʚʽʜ ʚʽʙʨʦʟʘʥʫʨʶʚʘʯʘ. 

ʇʽʜ ʯʘʩ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʫ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʛʣʠʙʠʥʘ ʟʘʛʣʠʙʣʝʥʥʷ ʧʘʣʽ ʪʘ ʟʫʩʠʣʣʷ 

ʚʜʘʚʣʶʚʘʥʥʷ. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʫʩʠʣʣʷ ʚʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʛʣʠʙʠʥʠ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ 

ʧʘʣʴ ʪʘ ʧʘʣʽ ʧʽʜ ʦʩʥʦʚʥʫ ʙʫʜʽʚʣʶ, ʟʘʛʣʠʙʣʝʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʜʝʨʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.5. 

 

 
 

 

 

 

ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʟʘʛʣʠʙʣʝʥʥʷ ʧʘʣʴ ʚʽʜʙʫʚʘʣʦʩʷ ʾʭ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʪʘʪʠʯʥʠʤ 

ʚʜʘʚʣʶʶʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ ɹ.ɺ.2.1-1-95 "ˆʨʫʥʪʠ. ʄʝʪʦʜʠ 

ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʘʣʷʤʠ". ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʴ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʜʦʤʢʨʘʪʫ ɼɻ 200-2. ɺ ʷʢʦʩʪʽ ʚʘʥʪʘʞʥʦʾ ʧʣʘʪʬʦʨʤʠ ʩʣʫʞʠʣʘ 

ʚʜʘʚʣʶʶʯʘ ʫʩʪʘʥʦʚʢʘ ʪʠʧʫ ɺʇ-1. ʇʝʨʝʤʽʱʝʥʥʷʧʘʣʽ ʬʽʢʩʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ 

ʧʨʦʛʠʥʦʤʽʨʽʚ 6ʇɸʆ.  

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ S=f(P) (ʨʠʩ.6), 

ʘ ʨʝʟʫʣʴʪʘʪʠʟʚʝʜʝʥʽ ʚ ʪʘʙʣ.1.  

ʅʘ ʨʠʩ.6 (ʪʘʙʣ.1) ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʘʣʴ. 

ʈʠʩʫʥʦʢ 4. ɿʘʛʣʠʙʣʝʥʥʷ ʧʘʣʽʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʙʨʦʟʘʥʫʨʶʚʘʯʘ. 

ʈʠʩʫʥʦʢ 5. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʫʩʠʣʣʷ ʚʜʘʚʣʶʚʘʥʥʷ 

ʚʽʜʛʣʠʙʠʥʠ ʚʣʘʰʪʫʚʘʥʥʷ ʧʘʣʴ. 

ɺɯʃɼ ʇʘʣʷ 
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ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 6. ɻʨʘʬʽʢʠ S=f(P) ʟʘ ʜʘʥʠʤʠ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

 

ʊʘʙʣʠʮʷ 1. ɿʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʩʣʽʜʥʠʭ ʧʘʣʴ. 

ʄʘʨʢʘ ʧʘʣʽ ɼʇ-1 ɼʇ-2 ɼʇ-3 ɼʇ-4 ɼʇ-5 

ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ 
ʪʘʚʨ ʪʘʚʨ ʪʘʚʨ ʪʘʚʨ ʢʚʘʜʨʘʪ 

ʉʧʦʩʽʙ ʚʣʘʰʪʫʚʘʥʥʷ 
ʚʜʘʚʣʶ-

ʚʘʥʥʷ 

ʚʜʘʚʣʶʚʘʥʥʷ ʪʘ 

ʚʽʙʨʦʫʱʽʣʴʥʝʥʥʷ 
ʚʽʙʨʦ-ʚʜʘʚʣʶʚʘʥʥʷ 

ɻʣʠʙʠʥʘ ʟʘʛʣʠʙʣʝʥʥʷ, ʤ 3,5 4,0 3,5 4,0 4,0 

ʆʙ'ʻʤ ʟʘʛʣʠʙʣʝʥʦʾ 

ʯʘʩʪʠʥʠ, ʤ
3
 

0,175 0,20 0,175 0,20 0,36 

S, ʤʤ ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ, ʢʅ 

10 624 683 707 635 733 

16 678 756 780 700 802 

20 707 800 809 716 826 

30 754 852 850 756 888 

40 800 900 891 797 - 

S, ʤʤ ʇʠʪʦʤʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ, ʢʅ/ʤ
3
 

10 3566 3415 4040 3175 2036 

16 3874 3780 4457 3500 2228 

20 4040 4000 4623 3580 2294 

30 4309 4260 4857 3780 2467 

40 4571 4500 5091 3985 - 
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ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʘʣʽ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ɼʇ-5 ʥʘ ʚʩʽʭ ʽʥʪʝʨʚʘʣʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʥʘ 4-18% ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ. ʇʘʣʽ ɼʇ-2 ʽ 

ɼʇ-3, ʦʩʥʦʚʘ ʷʢʠʭ ʧʽʩʣʷ ʟʘʥʫʨʝʥʥʷ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ ʙʫʣʘ ʫʱʽʣʴʥʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʙʨʦʟʘʥʫʨʶʚʘʯʘ ʟ ʽʥʜʫʢʮʽʡʥʠʤ ʣʽʥʽʡʥʠʤ ʜʚʠʛʫʥʦʤ (ɺɯʃɼ), ʤʘʣʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʤʝʥʰʫ 

ʥʽʞ ʧʘʣʷ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ 4% (ʨʠʩ.6, ʙ). ʅʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʘʚʨʦʚʠʭ ʧʘʣʴ ʟʘ ʨʘʭʫʥʦʢ ʫʱʽʣʴʥʝʥʥʷ ʦʩʥʦʚʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʨʦʙʦʪʠ ʚʽʙʨʦʟʘʥʫʨʶʚʘʯʘ ʚ ʨʝʞʠʤʽ ʫʱʽʣʴʥʝʥʥʷ. 

ʇʠʪʦʤʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʧʠʪʦʤʫ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʧʘʣʽ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚ ʤʝʞʘʭ 156-199% (ʪʘʙʣ.1). ʇʨʠ ʦʩʽʜʘʥʥʽ 

ʧʘʣʴ  ɼʇ-1 ʽ ɼʇ-4 ʥʘ 30ʤʤ, ʦʩʥʦʚʘ ʷʢʠʭ ʥʝ ʫʱʽʣʴʥʶʚʘʣʘʩʴ ʚʽʙʨʦʟʘʥʫʨʶʚʘʯʝʤ, ʾʭ ʧʠʪʦʤʘ 

ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʣʝʶ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʝʨʝʚʠʱʫʻ ʥʘ 156-

175%, ʘ ʧʽʩʣʷ ʫʱʽʣʴʥʝʥʥʷ ʦʩʥʦʚʠ ʮʷ ʨʽʟʥʠʮʷ ʙʫʣʘ ʚ ʤʝʞʘʭ 171-199%. ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʧʣʠʚ ʫʱʽʣʴʥʝʥʦʾ ʦʩʥʦʚʠ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʘʣʴ. 

ʇʨʦʚʝʜʝʥʽ ʩʪʘʪʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʽ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʇʠʪʦʤʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʧʠʪʦʤʫ 

ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʘʣʽ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʴ ʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʜʦʟʚʦʣʠʪʴ 

ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʙʝʪʦʥʫ ʥʘ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

3. ɺʽʙʨʦʟʘʥʫʨʶʚʘʯ ʟ ʽʥʜʫʢʮʽʡʥʠʤ ʣʽʥʽʡʥʠʤ ʜʚʠʛʫʥʦʤ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʣʷ 

ʟʘʥʫʨʝʥʥʷ ʧʘʣʴ ʥʘ ʟʘʜʘʥʫ ʧʦʟʥʘʯʢʫ, ʪʘʢ ʽ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʦʩʥʦʚʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʄ.ɯ. ʅʘʟʘʨʝʥʢʦ, ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ ɿɸʊ çʇɺɯ ɿɯʊ ʅɸʌʊʆɻɸɿɹʋɼʆɯɿʆʃʗʎɯʗè 
 

ɼʆʉʃɯɼɾɽʅʅʗ ʄʆɼɽʃɽʁ ʊɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʆʈɻɸʅɯɿɸʎɯʁʅʀʍ ʌʆʈʄ 

ʇʈʆʎɽʉʋ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʐʀʅ 

 

         ɺʩʪʫʧ. ɹʫʜʴ-ʷʢʘ ʙʫʜʽʚʝʣʴʥʘ ʤʘʰʠʥʘ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʩʫʪʴ ʷʢʦʛʦ ï ʟʤʽʥʘ ʩʪʘʥʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʙʦ 

ʜʝʷʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʘʢʪʠʚʥʠʭ 

ʫʯʘʩʥʠʢʠ: ʦʧʝʨʘʪʦʨʘ, ʤʘʰʠʥʠ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʫʣʴ ɑ-ʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ. 

 ʆʪʞʝ, ʫʧʨʘʚʣʽʥʥʷ ʤʘʰʠʥʦʶ ʚʠʢʦʥʫʻʪʴʩʷ ʜʝʷʢʠʤ ʦʧʝʨʘʪʦʨʦʤ R , ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʝʨʘʥʜʽʚ x1, x2,é, xn ʚ ʦʙʨʘʟʠ y1, y2,é, yn (ʜʠʚ. ʨʠʩ. 1): 

                                  .
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 ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʻ ʙʝʟʣʽʯ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝè, ʫ ʷʢʠʭ ʧʦʢʘʟʥʠʢʠ ʦʧʝʨʘʥʜʽʚ nxxx ...;;; 21 ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ....;;; 21 nyyy  ʎʝ ʟʚôʷʟʘʥʦ ʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʠʤ ʧʨʠʪʘʤʘʥʥʠʡ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʯʘʩʽ ʽ 

ʧʨʦʩʪʦʨʽ. 

 ɸʥʘʣʽʟ ʤʦʜʝʣʝʡ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʘʣʴʥʦ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-

ʤʘʰʠʥʘ-ʩʝʨʝʜʦʚʠʱʝè ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʤʥʦʞʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ. ʊʦʤʫ ʤʘʪʝʤʘʪʠʯʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʩʪʘʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ ʚ ʪʦʯʮʽ (ʚʝʢʪʦʨ) ʥʘ ʧʣʦʱʠʥʽ, ʘ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ï ʮʝ ʟʤʽʥʘ ʦʙʩʷʛʽʚ  V  ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ (ʧʦ ʚʠʩʦʪʽ) ʽ ʜʘʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙôʻʢʪʘ  Lʧʝʨ  ʚʽʜ ʦʩʥʦʚʥʦʾ ʙʘʟʠ (ʧʦ ʰʠʨʠʥʽ) (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ɑ ï ʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. 

 ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚ ʫʤʦʚʘʭ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʽʩʥʫʻ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʦʧʝʨʘʥʜʽʚ (ʢʚʘʣʽʬʽʢʘʮʽʷ ʤʘʰʠʥʽʩʪʽʚ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʩʪʘʥ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ), ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʢʣʘʜʝʥʽ ʜʦ ʪʽʻʾ ʩʘʤʦʾ ʙʽʣʴʰʦʩʪʽ ʦʧʝʨʘʥʜʽʚ ( nxxx ...;;; 21 ) (ʨʠʩ.3). ʋ ʮʠʭ 

ʫʤʦʚʘʭ, ʧʨʠʨʦʜʥʦ, ʟôʷʚʣʷʻʪʴʩʷ ʙʘʞʘʥʥʷ ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʠʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʚʧʣʠʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ ʙʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʚʩʝʙʽʯʥʠʡ ʨʦʟʛʣʷʜ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ 

çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè, ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ, ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʥʘ ʙʘʟʽ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʧʨʠʧʫʩʢʘʻ ʨʦʟʛʣʷʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʥʝ ʪʽʣʴʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ, ʘʣʝ ʽ ʨʽʟʥʦʙʽʯʥʦʛʦ, ʪʦʙʪʦ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ. 

 ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè, ʷʢʠʤ ʙʠ ʯʠʥʦʤ ʚʦʥʘ ʥʝ 

ʚʠʥʠʢʘʣʘ, ʧʨʦʭʦʜʠʪʴ ʨʷʜ ʝʪʘʧʽʚ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ. ʉʠʩʪʝʤʥʦ-ʪʠʤʯʘʩʦʚʠʡ ʘʩʧʝʢʪ ʜʦʟʚʦʣʷʻ 

ʧʨʝʜʩʪʘʚʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʽʜʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝè .  ɯʜʝʘʣʴʥʽ ʫʤʦʚʠ ï ʮʝ ʢʦʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʡʥʷʪʠʭ ʦʧʝʨʘʥʜʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ. ʇʨʠ ʨʦʟʛʣʷʜʽ ʮʽʻʾ ʩʠʩʪʝʤʠ ʤʠ ʜʦʧʫʩʢʘʻʤʦ, ʱʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʦʜʥʦʤʫ ʙʫʜʽʚʝʣʴʥʦʤʫ ʦʙôʻʢʪʽ ʻ ʜʦʩʪʘʪʥʽ ʦʙʩʷʛʠ 

ʨʦʙʽʪ .0=ʽʥL  ɺ ʮʠʭ ʫʤʦʚʘʭ ʚ ʧʨʦʮʝʩʽ ʧʦʩʪʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʽʟʠʯʥʝ ʟʥʦʰʝʥʥʷ ʫ ʚʫʟʣʘʭ ʽ ʟô̒ ʜʥʘʥʥʷʭ. 
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ʈʠʩʫʥʦʢ 3. ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʤʦʜʝʣʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ 

ʤʘʰʠʥʠ. 

ɿʛʦʜʦʤ ʟʤʝʥʰʫʶʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʽ ʨʦʙʦʯʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʧʦʚʽʣʴʥʝʥʦ ʧʘʜʘʻ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ 

ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʠʧʫʩʢʘʶʪʴ ʚʠʚʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ, ʽ ʩʧʦʩʦʙʽʚ ʚʟʘʻʤʦʜʽʾ ʾʾ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʝʜʩʪʘʚʣʷʻ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʚ 

ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-

ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʾʾ ʥʘʜʽʡʥʦʩʪʽ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ. 

 ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʠʩʪʝʤʘ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʮʽʣʽʩʥʘ. ɺʩʷ ʚʦʥʘ ʚ ʮʽʣʦʤʫ ʽ ʾʾ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ ʬʫʥʢʮʽʦʥʫʻ ʟʘʨʘʜʠ ʦʜʥʽʻʾ ʤʝʪʠ ï ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʝʨʘʥʜʽʚ. ʇʨʠ ʦʮʽʥʮʽ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝè ʚʘʞʣʠʚʦ ʟôʷʩʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʾʾ ʩʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ. ɿʤʽʥʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʩʠʩʪʝʤʠ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʣʦʞʝʥʥʷ ʚ ʽʥʰʽʡ ʾʾ ʯʘʩʪʠʥʽ. ʗʢʱʦ ʚ 

ʦʜʥʦʤʫ ʤʽʩʮʽ ʚʧʣʠʚ ʾʭ ʧʦʟʠʪʠʚʥʠʡ, ʚ ʽʥʰʦʤʫ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʥʝʛʘʪʠʚʥʠʡ. 

 ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, ʟʘʜʘʻ ʚʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʦʧʝʨʘʥʜʽʚ, ʘʣʝ, ʛʦʣʦʚʥʝ, 

ʨʦʙʠʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

 ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʨʝʪʚʦʨʝʥʴ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʠʤ 

ʽʤʧʫʣʴʩʦʤ, ʘ ʻ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ ʯʘʩʽ. ʅʘ ʧʦʯʘʪʢʫ çʞʠʪʪʻʚʦʛʦè ʰʣʷʭʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè ʤʦʞʝ ʙʫʪʠ ʥʘʚʽʪʴ ʙʘʛʘʪʦ ʥʠʞʯʦʶ 

ʪʝʦʨʝʪʠʯʥʦʶ (ʽʜʝʘʣʴʥʦʾ). 

 ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʦʩʚʦʻʥʥʷ ʤʘʰʠʥʠ ʽ ʦʩʦʙʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʦʩʪʽ ʨʘʥʽʰʝ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ. ʅʘʜʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʥʘʚʠʯʦʢ ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ, ʪʘʢ ʽ ʾʾ ʩʝʨʚʽʩʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʽ ʨʝʤʦʥʪʦʤ. ʂʨʠʚʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ-ʤʘʰʠʥʘ-ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè ʧʽʩʣʷ ʜʝʷʢʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ, ʟʚôʷʟʘʥʦʛʦ ʟ ʚʠʷʚʣʝʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʜʦ ʥʦʚʦʾ ʤʘʰʠʥʠ, ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʽ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʽʜʝʘʣʴʥʦʾ. 

 ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʢʨʝʪʥʦ ʢʦʞʥʦʾ ʤʘʰʠʥʠ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʚ 

ʧʦʜʨʦʙʠʮʷʭ ʚʝʩʴ ʮʠʢʣ ʾʾ çʞʠʪʪʷè ʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʴʦʛʦ. 

 ɺʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʙʫʜʴ-ʷʢʦʾ  ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

(ʨʠʩ. 4): 
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             ,ʫʤʦʝʢʩʦʚʤʜʧʧʪʧʚʜʢʨʞʮʤ tttttttt ++++++=
                                                    (1)      

 

ʜʝ 
ʫʝʢʩʦʚʤʜʧʧʪʧʚʜʢʨ tttttt ,,,,, - ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʤʘʰʠʥʠ 

( ʞʮʤt ), ʚʽʜʧʦʚʽʜʥʦ: ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʦʾ ʧʝʨʝʚʽʨʢʠ, ʦʩʚʦʻʥʥʷ ʚʠʧʫʩʢʫ ʤʘʰʠʥ, 

ʝʢʩʧʣʫʘʪʘʮʽʾ; ʤʦt - ʤʽʞ ʝʪʘʧʥʽ ʦʯʽʢʫʚʘʥʥʷ ʫʪʠʣʽʟʘʮʽʾ. 

 
ʈʠʩʫʥʦʢ 4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʪʨʘʪ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʤʘʰʠʥʠ. 

 ʗʢ ʩʣʽʜʫʻ ʽʟ ʨʠʩʫʥʢʘ ʢʦʞʝʥ ʟ ʮʠʭ ʝʪʘʧʽʚ ʤʽʩʪʠʪʴ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʘʜʽʡ, ʦʧʝʨʘʮʽʡ ʽ 

ʧʨʠʡʦʤʽʚ. ʅʘ ʧʝʨʰʠʭ ʯʦʪʠʨʴʦʭ ʩʪʘʜʽʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʽ ʩʧʦʞʠʚʯʽ 

ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʠ (ʚʘʨʪʽʩʪʴ ʤʘʰʠʥʠ). ɹʝʟʫʤʦʚʥʦ, ʱʦ ʮʽ ʝʪʘʧʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ. ʅʘ ʮʴʦʤʫ III ʝʪʘʧʽ ʚʠʪʨʘʪʠ 

ʟʤʝʥʰʫʶʪʴʩʷ ʽ ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ ʟʙʽʣʴʰʝʥʥʷ ..ʝʢʩʝʬt  ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ. 

ɺ ʩʪʘʜʽʾ ʨʝʤʦʥʪʫ ʤʦʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ (ʝʢʩʢʘʚʘʪʦʨʠ, ʙʫʣʴʜʦʟʝʨʠ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; 

ʥʘʚʘʥʪʘʞʫʚʘʯʽ ï ʜʦʧʦʤʽʞʥʽ ʨʦʙʦʪʠ ʦʨʛʘʥʠ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʽ ï ʥʘʧʣʘʚʣʝʥʥʷ ʥʘ ʣʦʧʘʪʢʠ, ʽ ʪ. 

ʧ.). ɺʠʢʦʥʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ (ʜʠʚ. ʨʠʩ. 4) ʧʽʜʚʠʱʫʻ ʚʘʨʪʽʩʪʴ, ʦʜʥʘʢ ʽ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʫ ʨʦʢʘʭ ʧʝʨʽʦʜʠ çʞʠʪʪʻʚʦʛʦè ʮʠʢʣʫ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

 

ʊʘʙʣʠʮʷ 1. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ çʞʠʪʪʻʚʦʛʦè ʮʠʢʣʫ. 

 

                ʊʠʧ ʤʘʰʠʥʠ 

                                      ʊʝʨʤʽʥ, ʨʦʢʠ 

ʈʦʟʨʦʙʢʘ 

ʪʘ 

ʦʩʚʦʻʥʥʷ 

ʇʽʜʛʦʪʦʚʢʘ 

 ʚʠʨʦʙʥʠʮʪʚʘ 

ʉʝʨʽʡʥʦʛʦ 

ʚʠʧʫʩʢʫ 

ɽʢʩʧʣʫʘʪʘʮʽʾ 

                        1     2         3       4         5 

ʂʨʘʥʠ ʙʘʰʪʦʚʽ 

ʂʨʘʥʠ: 

2,3 

 

0,7 

 

7 

 

10 
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ʘʚʪʦʤʦʙʽʣʴʥʽ; 

ʧʥʝʚʤʦʢʦʣʽʩʥʽ ʽ ʥʘ ʰʘʩʩʽ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʠʧʫ; 

ʛʫʩʝʥʠʯʥʽ. 

ʇʽʜʡʦʤʥʽ ʤʝʭʘʥʽʟʤʠ: 

ʚʘʥʪʘʞʥʽ ʙʫʜʽʚʝʣʴʥʽ; 

ʚʘʥʪʘʞʦʧʘʩʘʞʠʨʩʴʢʽ 

ʂʦʥʚʝʻʨʠ ʩʪʨʽʯʢʦʚʽ ʧʝʨʝʩʫʚʥʽ 

ɸʚʪʦʮʝʤʝʥʪʦʚʦʟʠ 

ʅʘʚʘʥʪʘʞʫʚʘʯʽ ʦʜʥʦʢʦʚʰʝʚʽ 

ʉʢʨʝʧʝʨʠ: 

ʧʨʠʯʽʧʥʽ ʪʘ ʥʘʧʽʚʧʨʠʯʽʧʥʽ 

ʩʘʤʦʭʽʜʥʽ 

ɹʫʣʴʜʦʟʝʨʠ 

ɸʚʪʦʛʨʝʡʜʝʨʠ 

ɽʢʩʢʘʚʘʪʦʨʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ: 

ʣʘʥʮʶʛʦʚʽ 

ʨʦʪʦʨʥʽ 

ɽʢʩʢʘʚʘʪʦʨʠ ʦʜʥʦʢʦʚʰʝʚʽ 

ʥʘʚʽʩʥʽ ʥʘ ʪʨʘʢʪʦʨʘʭ 

ɽʢʩʢʘʚʘʪʦʨʠ ʦʜʥʦʢʦʚʰʝʚʽ 

ʧʦʚʥʦ ʧʦʚʦʨʦʪʥʽ 

ʂʘʪʢʠ: 

ʧʨʠʯʽʧʥʽ ʪʘ ʥʘʧʽʚʧʨʠʯʽʧʥʽ 

ʩʘʤʦʭʽʜʥʽ 

ʂʦʨʧʠ, ʧʘʣʝʙʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ɹʫʨʠʣʴʥʦ-ʢʨʘʥʦʚʽ ʤʘʰʠʥʠ 

ɹʝʪʦʥʦʟʤʽʰʫʚʘʯʽ, ʨʦʟʯʠʥʦʟʤʽʰʫʚʘʯʽ 

ɸʚʪʦʙʝʪʦʥʦʟʤʽʰʫʚʘʯʽ 

2,2 

 

2,6 

2,5 

 

1,8 

2,1 

1,1 

1,4 

3 

 

1,8 

3,4 

3,2 

3,3 

 

2,3 

2,3 

 

1,4 

 

2,3 

 

2 

2,5 

1,9 

2,3 

1,7 

3 

0,7 

 

0,6 

0,6 

 

0,5 

0,6 

0,4 

0,6 

1,0 

 

0,8 

0,6 

0,8 

0,8 

 

0,7 

0,6 

 

0,6 

 

0,7 

 

0,5 

0,5 

1,1 

0,5 

0,6 

0,9 

7 

 

6,8 

6,9 

 

7,7 

7,3 

6,5 

8 

6 

 

9,4 

8 

8 

7,9 

 

9 

9,1 

 

8 

 

7 

 

9,5 

9 

7 

9,2 

7,7 

6,1 

6,5 

 

8,6 

8 

 

5 

4,5 

5 

6,5 

6 

 

5 

7 

4 

8 

 

4,5 

8 

 

4,5 

 

6,5 

 

8 

8 

6 

6,3 

5 

5 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʜʴ-ʷʢʘ ʤʦʜʝʣʴ ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ ʧʨʦʭʦʜʠʪʴ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʚʽʜ 

ʟʘʨʦʜʞʝʥʥʷ ʜʦ ʧʝʨʝʭʦʜʫ ʾʾ ʥʘ ʥʦʚʠʡ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ. 

 ʇʦʧʠʪ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʷʚʠ ʥʘ 

ʨʠʥʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʥʝ ʟʘʚʞʜʠ ʧʘʜʘʻ ʜʦ ʥʫʣʷ. ɺ ʩʠʣʫ ʩʬʦʨʤʦʚʘʥʠʭ ʪʨʘʜʠʮʽʡ, 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽʥʦʜʽ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʤʘʰʠʥ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʝʷʢʠʡ ʯʘʩ. ʂʨʠʚʫ ʝʚʦʣʶʮʽʾ ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʚʠʜʽʚ ʤʘʰʠʥ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʢʠʡ 

ʩʧʦʩʽʙ. 

 
ʈʠʩʫʥʦʢ 5. ʂʨʠʚʽ ʧʦʧʠʪʫ ʽ ʟʤʽʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʰʠʥʠ. 

 ʗʢ ʧʦʢʘʟʘʣʠ ʜʦ ʩʣʽʜʞʝʥʥʷ [1-2], ʫ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʽʙʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʝʩʪʠʢʦʚʢʫ ʥʦʚʦʾ ʤʘʰʠʥʠ ʟ ʽʥʰʠʤʠ ʚ ʢʦʤʧʣʝʢʪʽ, ʥʘʨʦʩʪʘʥʥʷ 
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ʧʦʧʠʪʫ ʽʜʝ ʧʦʚʽʣʴʥʦ, ʘ ʧʦʪʽʤ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ 

ʤʘʰʠʥ, ʘʣʝ ʽ ʧʦʷʚʘ ʥʦʚʠʭ ʤʦʜʝʣʝʡ [3]. ʅʘ ʟʥʘʯʥʦʤʫ ʚʽʜʨʽʟʢʫ ʯʘʩʫ ʦʜʥʦʯʘʩʥʦ ʽʩʥʫʶʪʴ ʜʚʘ, ʘ 

ʪʦ ʽ ʪʨʠ ʤʦʜʝʣʽ ʤʘʰʠʥʠ ʦʜʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʝʷʢʽ ʟ ʚʫʟʣʽʚ ʥʦʚʠʭ ʤʦʜʝʣʝʡ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʩʪʘʨʽ ʤʘʰʠʥʠ, ʧʽʜʚʠʱʫʶʪʴ ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [4]. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʘʰʠʥ ʚʠʧʣʠʚʘʻ ʟ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʩʥʦʚʢʠ. 

1. ʄʦʜʝʨʥʽʟʘʮʽʷ, ʷʢ ʧʨʦʮʝʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʤʘʰʠʥʠ, 

ʧʽʜʢʦʨʷʻʪʴʩʷ ʧʨʠʥʮʠʧʫ ʧʨʠʯʠʥʥʦʩʪʽ: ʚʠʟʥʘʯʝʥʽ ʜʽʾ ʟʨʦʙʣʷʪʴ ʪʘʤ ʽ ʪʦʜʽ, ʜʝ ʽ ʢʦʣʠ ʚ ʥʠʭ ʻ 

ʧʦʪʨʝʙʘ. 

2. ʇʨʠ ʨʦʟʛʣʷʜʽ ʧʨʠʯʠʥ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʦʾ ʯʠ ʽʥʰʦʾ ʤʘʰʠʥʠ ʥʘʤ ʚʠʜʽʣʝʥʦ ʪʨʠ 

ʢʦʤʧʦʥʝʥʪʠ: ʧʨʠʚʽʜ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʧʨʦʚʝʜʝʥʥʷ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢ ʧʨʠʚʽʜ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʬʝʢʪʠʚʥʫ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʧʦʜʽʙʥʦʾ ʤʘʰʠʥʠ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʘʙʦ ʷʢʦʶ-ʥʝʙʫʜɹ  ʙʫʜʽʚʝʣʴʥʦʶ ʬʽʨʤʦʶ; 

ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ,ʱʦ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ; 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʝʷʢʠʭ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʦʨʠʛʽʥʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ. 
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ɼ.ʆ. ɻʦʨʜʘ  
 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʊʈʋʂʊʋʈʀ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿɹɽʏɽʅʅʗ 

ʄɸʂʈʆʂʆʅɺɽɭʈɸ ʉɸʇʈ ɻʉʈʇ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʐʀʅ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10 ʨʦʢʽʚ ʪʦʤʫ, ʱʦ ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʾ ʘʥʘʣʽʟʫ ʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʉɸʇʈ ɻʉʈʇ 

ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽʡ ʩʢʣʘʜʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʩʠʩʪʝʤ. ɸʢʪʫʘʣʽʟʘʮʽʷ ʉɸʇʈ 

ɻʉʈʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ CALS (ISO 10303) ï ʥʝʧʝʨʝʨʚʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʶ ʯʘʩʫ ʡ 

ʟʘʩʦʙʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʡ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʄʦʜʝʣʴ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʣʷ ʉɸʇʈ ɻʉʈʇ ʻ ʩʧʽʨʘʣʴʥʦʶ ʤʦʜʝʣʣʶ, ʢʣʘʩ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʘʤʝ ʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʡ ʥʘ ʨʦʙʦʪʫ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʫ 

ʨʘʤʢʘʭ ʷʢʦʛʦ ʨʦʟʨʦʙʣʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʪʘʢʘ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʢʦʨʝʛʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʘʢʨʦʢʦʥʚʝʻʨ ʟʘʚʜʘʥʴ ʉɸʇʈ ɻʉʈʇ ʥʘ ʦʩʥʦʚʽ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʥʦʞʠʥʠ ʤʝʪʦʜʽʚ 

ʩʪʨʫʢʪʫʨʥʦʾ ʡ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟʜʽʡʩʥʶʻ ʚʠʙʽʨ ʝʬʝʢʪʠʚʥʠʭ, ʜʦʩʠʪʴ ʧʨʦʩʪʦ 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʘʤʢʘʭ ʉɸʇʈ 

ɻʉʈʇ. ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ, ʟʘʜʘʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʢʨʦʢʦʥʚʝʻʨʫ ʷʢ ʝʣʝʤʝʥʪʘ ʉɸʇʈ ɻʉʈʇ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʢʨʦʢʦʥʚʝʻʨʫ 

ʉɸʇʈ ɻʉʈʇ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. ʄʘʢʨʦʢʦʥʚʝʻʨ ʤʘʻ ʮʠʢʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʧʦʻʜʥʘʥʠʭ ʪʘ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʦʜʥʦʡʤʝʥʥʽ ʧʨʦʮʝʩʠ  (ʨʠʩ.1). ʂʦʞʥʠʡ ʮʠʢʣ ʚʽʜʧʦʚʽʜʘʻ ʚʠʨʽʰʝʥʥʶ ʘʚʪʦʥʦʤʥʦʾ ʟʘʜʘʯʽ. 

ɺ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʬʦʨʤʫʚʘʥʥʷ 

ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ ʟʘ ʧʦʪʦʢʘʤʠ 

ʜʘʥʠʭ. 

ʊʘʢʦʞ ʜʦ ʩʢʣʘʜʫ ʙʣʦʢʽʚ ʧʦʚʠʥʥʘ ʚʭʦʜʠʪʠ ʧʨʦʮʝʜʫʨʘ-ʧʝʨʝʤʠʢʘʯ (ʨʠʩ.1 ʚʠʜʽʣʝʥʥʷ 

ʞʠʨʥʠʤʠ ʩʪʨʽʣʦʯʢʘʤʠ) ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ (ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʧʨʦʮʝʜʫʨ). ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʧʨʦʮʝʜʫʨʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʧʨʠʥʮʠʧʫ ʛʥʫʯʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ  ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʙʣʦʢʽʚ 

ʟʛʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ.  

ɿôʻʜʥʫʚʘʣʴʥʽ ʩʪʨʽʣʦʯʢʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʝʪʘʧʥʽʩʪʴ ʪʘ ʜʽʘʣʦʛʦʚʝ 

ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʝ ʫ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

(ʥʘʩʣʽʜʫʚʘʥʥʷʤ) ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʦʙʯʠʩʣʝʥʴ. ʇʝʨʝʜʙʘʯʝʥʥʷ ʪʦʯʦʢ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʘʻ ʟʤʦʛʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʚ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʴ ʽ ʥʘʜʘʻ 

ʩʠʩʪʝʤʽ ʙʽʣʴʰʝ ʛʥʫʯʢʦʩʪʽ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʩʠʩʪʝʤʠ.  

ɺ ʙʣʦʮ ̔ʙʘʟʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʩʥʫʶʪʴ , ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ 

ʧʘʨʘʤʝʪʨʽʚ, ʪʨʠ ʥʘʧʨʷʤʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʷʢʽ ʟʜʽʡʩʥʶʻ ʧʨʠ ʩʪʘʣʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʨʠ ʩʪʘʣʠʭ 

ʚʭʽʜʥʠʭ ʟʥʘʯʝʥʥʷʭ, ʧʨʠ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʘ ʚʭʽʜʥʠʭ ʟʥʘʯʝʥʥʷʭ. 

ʆʩʥʦʚʦʶ ʤʘʪʨʠʮʽ ʫʧʨʘʚʣʽʥʥʷ ʻ ʤʘʪʨʠʮʷ ʽʥʮʠʜʝʥʪʥʦʩʪʽ ʩʪʘʥʽʚ ɻʉʈʇ [3]. ʈʷʜʢʠ ʤʘʪʨʠʮʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʦʯʥʦʤʫ ʢʨʦʢʫ ʧʨʦʛʦʥʢʠ ʤʦʜʝʣʽ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʝʨʝʤʠʢʘʶʯʫ 

ʬʫʥʢʮʽʶ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʣʽʚ ʪʘ ʦʜʠʥʠʮʴ. ʆʜʠʥʠʮʷʤʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʦʤʝʨʠ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʠʧʫʩʪʠʤʠʤ ʤʦʞʣʠʚʠʤ ʩʪʘʥʘʤ ʩʠʩʪʝʤʠ ʫ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ 

ʤʦʜʝʣʴʥʦʛʦ ʯʘʩʫ ʾʾ ʜʠʥʘʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ. ʅʫʣʷʤʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʽ ʯʘʩʪʠʥʥʽ ʤʦʜʝʣʽ, ʷʢʽ 

ʚʽʜʩʽʢʘʶʪʴʩʷ ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʤʦʜʝʣʴʥʦʛʦ ʯʘʩʫ. 
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ʈʠʩʫʥʦʢ 1. ɺʟʘʻʤʦʜʽʷ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ ʤʘʢʨʦʢʦʥʚʝʻʨʫ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʘʣʛʦʨʠʪʤʫ ʻ ʪʝ, ʱʦ ʡʦʛʦ ʣʦʛʽʢʘ ʢʝʨʫʻʪʴʩʷ ʪʨʴʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ  ʪʦʯʥʦʩʪʽ ʟʘʚʜʘʥʥʷ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨʽʚ, ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʙʤʝʞʝʥʴ ʥʘ  ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨʽʚ, ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻʉʈʇ, ʪʦʯʥʦʩʪʽ ʥʘ 

ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ; 

- ʟʘʜʘʥʦʶ ʜʠʩʢʨʝʪʥʽʩʪʶ ʤʦʜʝʣʴʥʦʛʦ ʯʘʩʫ ʽ ʜʦʚʞʠʥʦʶ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ. ɿʘʟʥʘʯʠʤʦ, 
ʚʽʜ ʚʝʣʠʯʠʥʠ ʜʠʩʢʨʝʪʥʦʩʪʽ ʤʦʜʝʣʴʥʦʛʦ ʯʘʩʫ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠ ʪʨʝʥʜʠ ʤʦʜʝʣʽ, 

ʚʠʙʨʘʥʦʾ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ, ʘ ʚʽʜ ʧʨʠʨʦʩʪʫ tD  ï ʟʘʣʝʞʠʪʴ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʽ 

ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨʽʚ, ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻʉʈʇ. ʉʫʪʪʻʚʠʤ ʪʘʢʦʞ ʻ ʩʢʽʥʯʝʥʥʽʩʪʴ ʘʙʦ ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʘʩʠʤʧʪʦʪʠ ʘʙʦ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʦʢ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

- ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨʽʚ, ʢʨʠʪʝʨʽʾʚ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻʉʈʇ. ʎʝʡ ʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʚʽʜʩʪʝʞʫʻ ʜʦʩʷʛʥʝʥʥʷ ʘʙʦ ʥʝ ʜʦʩʷʛʥʝʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʘʥʫ ɻʉʈʇ, ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʨʘʤʢʘʭ ʚʠʟʥʘʯʝʥʦʾ ʤʦʜʝʣʽ ʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ.  

ɺ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ 

ʢʦʨʝʢʪʠʚʠ ʚ ʦʙʤʝʞʝʥʥʷ ʷʢʽ ʧʦʯʘʪʢʦʚʦ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʚʭʽʜʥʽ ʜʘʥʽ ʘʙʦ ʧʘʨʘʤʝʪʨʠ, 

ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʚʥʝʩʝʥʥʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ. ɼʣʷ ʢʦʨʝʛʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʜʣʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʨʽʟʥʽ ʙʣʦʢʠ ʘʣʝ ʩʪʨʫʢʪʫʨʥʦ ʚʦʥʠ ʻ ʧʦʜʽʙʥʠʤʠ, ʪʦʤʫ ʝʪʘʧʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʥʝʩʝʥʥʷ ʢʦʨʝʛʫʚʘʥʴ ʥʘ ʦʙʤʝʞʝʥʥʷ ʟʥʘʯʝʥʴ ʥʘ ʚʭʽʜʥʽ ʜʘʥʽ ʘʙʦ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʦʜʥʽʻʶ ʩʭʝʤʦʶ (ʨʠʩ. 2). 

ɿʘʜʘʯʘ ʢʦʨʝʛʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʚ ʉɸʇʈ ɻʉʈʇ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ  ʟʘʩʪʦʩʫʚʘʥʥ̫  ʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ ʘʙʦ ʤʘʪʝʨʽʘʣʽʚ  ʥʘ ʝʪʘʧʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʙʦ 

ʚʥʘʩʣʽʜʦʢ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ʗʢʱʦ ʨʝʩʫʨʩ ʟʤʽʥ ʚʠʯʝʨʧʘʥʦ ʽ ʥʝ 

ʦʜʠʥ ʥʘʧʨʷʤʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʧʨʠʥʽʩ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʦ ʦʟʥʘʯʝʥʠʡ ʙʣʦʢ ʧʝʨʝʜʘʻ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘ ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʤʠʢʘʯʘ ʟʘʜʘʯʽ. 

ʇʨʠ ʩʪʨʫʢʪʫʨʥʽʡ ʦʧʪʠʤʽʟʘʮʽʾ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʚ ʧʨʦʮʝʩʽ ʾʾ 

ʟʜʽʡʩʥʝʥʥʷ  ʜʦʧʫʩʪʠʤʽ ʟʤʽʥʠ ʚ ʧʨʘʚʠʣʘʭ (ʟʘʢʦʥʘʭ) ʟʤʽʥʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʪʦ ʚ 

ʤʘʢʨʦʢʦʥʚʝʻʨʽ ʉɸʇʈ ɻʉʈʇ ʧʝʨʝʜʙʘʯʝʥʠʡ ʙʣʦʢ, ʷʢʠʡ ʢʝʨʫʻ ʚʥʝʩʝʥʥʷʤ ʮʠʭ ʟʤʽʥ.  

ɹʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʠʭ (ʨʠʩ. 3) ʜʘʥʠʭ ʟʜʽʡʩʥʶʻ ʫʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʦʙʤʝʞʝʥʴ ʥʘ  

ʚʭʽʜʥʽ ʜʘʥʽ ʘʙʦ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʜʣʷ ʚʠʙʨʘʥʦʾ ʤʦʜʝʣʽ ʟ ʾʾ ʧʝʨʝʜʽʩʪʦʨʽʻʶ, 

ʘʥʘʣʽʟ ʥʘ ʚʭʽʜʥʽ ʜʘʥʽ ʘʙʦ ʧʘʨʘʤʝʪʨʠ, ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʜʣʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʽ ʧʘʨʘʤʝʪʨʽʚ.  

ɺʠʙʽʨ 

ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʤʦʜʝʣʽ 

(ʧʘʨʘʤʝʪʨ-

ʧʝʨʝʤʠʢʘʯ) 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ 

ʙʣʦʢ 
ʌʦʨʤʫʚʘʥʥʷ 

ʦʧʠʩʥʠʢʘ 

ʟʘʜʘʯʽ 

ɿʘʜʘʥʥʷ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʦ 

ʧʘʨʘʤʝʪʨʫ-

ʧʝʨʠʤʠʢʘʯʫ 

ʟʘʜʘʯ ̔

ʤʦʜʝʣʽ 
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ʈʠʩʫʥʦʢ 2. ʂʦʨʝʛʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʟʥʘʯʝʥʴ. ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʧʘʨʘʤʝʪʨʽʚ). 

ʇʦ ʩʬʦʨʤʦʚʘʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʽ ʧʦʯʘʪʢʦʚʽʡ ʪʦʯʮʽ ʟʥʘʯʝʥʴ ʦʙʯʠʩʣʝʥʴ ʚ ʨʘʤʢʘʭ 

ʦʟʥʘʯʝʥʦʛʦ ʙʣʦʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʽ ʧʨʠʩʚʦʻʥʥʷ  ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʘʜʘʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʦʜʝʣʽ. 

ɿʘʜʘʯʘ ʢʦʨʝʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʚ ʉɸʇʈ ɻʉʈʇ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ. ʗʢʱʦ ʨʝʩʫʨʩ ʟʤʽʥ ʚʠʯʝʨʧʘʥʦ ʽ ʥʝ ʦʜʠʥ 

ʥʘʧʨʷʤʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʥʝ ʜʘʻ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʦ ʦʟʥʘʯʝʥʠʡ ʙʣʦʢ ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʮʝʩʦʤ ʥʘ ʙʣʦʢ ʢʦʨʝʛʫʚʘʥʥʷ ʧʨʘʚʠʣ ʟʤʽʥ. 

ɺʠʩʥʦʚʦʢ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʉɸʇʈ ɻʉʈʇ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʧʨʦʮʝʜʫʨ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʢʪʦʨʦʚʽ ʥʘ ʦʩʥʦʚʽ ʦʙʤʝʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʝʩʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɻʉʈʇ, ʷʢ  ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʩʪʝʤʠ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. ʋ ʉɸʇʈ ɻʉʈʇ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʧʨʦʮʝʜʫʨʫ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʷʢ ʧʨʦʙʣʝʤʠ. ɸʨʭʽʪʝʢʪʫʨʘ 

ʤʘʢʨʦʢʦʥʚʝʻʨʘ ʉɸʇʈ ɻʉʈʇ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʢʨʠʪʽ ʪʝʭʥʦʣʦʛʽʾ ʡ ʤʘʢʩʠʤʘʣʴʥʦ ʛʥʫʯʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʡ ʥʘʨʦʱʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ 

ʥʘ ʚʽʜʢʨʠʪʽʩʪʴ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʧʨʦʛʨʘʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʧʦʧʦʚʥʝʥʥʷ ʙʘʟ ʤʦʜʝʣʝʡ, ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʛʨʘʤ  ʨʦʟʨʘʭʫʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʽʪʝʨʘʮʽʾ, ʚʠʟʥʘʯʠʚʰʠ ʟʘʜʘʯʫ, ʤʦʜʝʣʴ, 

ʚʭʽʜʥʽ ʜʘʥʽ, ʧʘʨʘʤʝʪʨʠ, ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʭʽʜʥʽ ʜʘʥʽ, ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ, ʧʨʘʚʠʣʘ ʟʤʽʥʠ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʪʝʨʘʮʽʷ ʩʪʨʫʢʪʫʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʫ ʨʘʤʢʘʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʘʣʴʥʦʛʦ ʘʙʦ 

ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʩʪʘʥʫ ɻʉʈʇ, ʧʨʠ ʮʴʦʤʫ ʨʝʞʠʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦ ʦʜʥʦʪʠʧʥʠʭ 

ʙʣʦʢʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ  ʟʥʘʯʝʥʥʷʤʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ.  

ʆʧʝʨʘʮʽʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʷʢ ʢʦʥʚʝʨʪʘʮʽʷ ʟʽʙʨʘʥʠʭ ʚʠʤʦʛ ʫ ʬʦʨʤʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʘʣʴʥʦʛʦ ʩʠʥʪʘʢʩʠʩʫ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ 

ʧʨʦʛʨʘʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʚʠʨʦʙʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʝʢʪʫ, ʜʝ 

ʢʦʞʥʠʡ ʝʪʘʧ ʽ ʡʦʛʦ ʧʽʜʟʘʜʘʯʽ ʨʦʟʰʠʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ɻʉʈʇ. 
 

ɸʧʨʦʢʩʠʤʘʮʽʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʧʘʨʘʤʝʪʨʽʚ) 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʘʣʝʞʘʪʴ  

ʛʨʘʥʠʮʽ ʆɼɿ 

 

ɺʠʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʴ 

ʽ ʧʨʘʚʠʣ ʟʤʽʥʠ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

(ʧʘʨʘʤʝʪʨʽʚ) 

ʇʘʨʘʤʝʪʨ-

ʦʧʠʩ 

ʟʘʜʘʯʽ 

 

ʇʘʨʘʤʝʪʨ-

ʧʝʨʝʤʠʢʘʯ 

ʟʘʜʘʯʽ 

 

 

ɿʤʽʥʠ ʟʥʘʯʝʥʴ 

ʢʨʠʪʝʨʽʾʚ, 

ʜʘʥʠʭ, 

ʧʘʨʘʤʝʪʨʽʚ 

 

 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʝ ʥʘʣʝʞʘʪʴ 

ʜʦ ʛʨʘʥʠʮʽ ʆɼɿ 

 

ɿʤʽʥʘ ʦʙʤʝʞʝʥʴ ʽ 

ʧʨʘʚʠʣ ʟʤʽʥʠ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

(ʧʘʨʘʤʝʪʨʽʚ) 

 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʪʨʝʥʜʽʚ ʟʛʽʜʥʦ 

ʩʪʘʪʠʩʪʠʢʘʤ 

 

ɺʠʟʥʘʯʝʥʥʷ 

ʪʨʝʥʜʽʚ ʟʛʽʜʥʦ 

ʜʠʥʘʤʽʮʽ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ  

(ʧʘʨʘʤʝʪʨʽʚ) 

ʤʦʜʝʣʽ 

 

ɺʠʟʥʘʯʝʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ 

ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ 

(ʧʘʨʘʤʝʪʨʘʤʠ) 

ʢʦʨʠʩʪʫʚʘʯʝʤ 
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ʈʠʩʫʥʦʢ 3. ɹʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʇʘʨʘʤʝʪʨʠʯʥʘ ʉɸʇʈ ɻʉʈʇ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʧʘʨʘʤʝʪʨʠʯʥʽ ʧʨʦʝʢʪʠ. 

ʉʪʨʫʢʪʫʨʥʦ ʚ ʨʘʤʢʘʭ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʜʨʦʧʨʠʚʦʜʽʚ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ ʨʝʘʣʽʟʦʚʘʥʽ ʪʨʠ 

ʧʽʜʩʠʩʪʝʤʠ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ɺʠʟʥʘʯʝʥʥʷ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʇʘʨʘʤʝʪʨ-

ʧʝʨʝʤʠʢʘʯ 

ʟʘʜʘʯʽ 

ʇʨʘʚʠʣʘ ʟʤʽʥʠ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ 

ʆʙʤʝʞʝʥʥʷ 

ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ 

ɺʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ 

 

ʇʨʘʚʠʣʘ ʟʤʽʥʠ 

ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ 

 
ʆʙʤʝʞʝʥʥʷ 

ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ 

 
ʆʧʠʩʥʠʢ ʟʘʜʘʯʽ 

ɿʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ 

 

ɿʤʽʥʠ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

 

ʟʤʽʥʠ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ 

 

 

ʅʦʚʽ ʟʥʘʯʝʥʥʷ 

ʧʘʤʝʪʨʽʚ 

ɺʠʟʥʘʯʝʥʥʷ 

ʥʦʚʠʭ ʚʭ.ʜʘʥʠʭ 

ɹʣʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʽʪʝʨʘʮʽʾ 

ʇʝʨʝʚʽʨʢʘ ʫʤʦʚ 

ʚ ʦʢʦʣʽ ʪʦʯʢʠ 

ʨʦʟʨʘʭʫʥʢʫ 

ʉʬʦʨʤʦʚʘʥʽ 

ʚʭʽʜʥʽ 

ʜʘʥʽ 

ɹʣʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʽʪʝʨʘʮʽʾ 



ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ ˉ25, 2010 

 

 92 

ʋɼʂ 621.002.5   

 

ʄ.ʄ. ɿʘʙʨʦʜʩʴʢʠʡ ʘʩʧʽʨʘʥʪ (ʂʅʋɹɸ, ʂʠʾ ʚ)                  
                                                                    

ʉʀʉʊɽʄʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆɽʂʊʅʆɻʆ ʈʆɿʈɸʍʋʅʂʋ 

ɺɯɹʈʆʄɸʁɼɸʅʏʀʂɸ ɿ ɺɽʈʊʀʂɸʃʔʅʆ ʅɸʇʈɸɺʃɽʅʀʄʀ ʂʆʃʀɺɸʅʅʗʄʀ 

 
ɺʩʪʫʧ. ɺʽʙʨʦʤʘʡʜʘʥʯʠʢʠ ï ʮʝ ʤʘʰʠʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʙʨʝ ʽ ʰʚʠʜʢʝ ʫʱʽʣʴʥʝʥʥʷ 

ʞʦʨʩʪʢʠʭ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʧʦ ʚʩʴʦʤʫ ʦʙôʻʤʫ ʬʦʨʤʫʻʤʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʾʭ ʚʘʞʢʽʡ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ. 

ɺʽʙʨʦʤʘʡʜʘʥʯʠʢʠ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʚʽʙʨʦʟʙʫʜʫʞʫʚʘʯʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʝʣʘʩʪʠʯʥʦ ʚʽʜʥʦʩʥʦ ʬʫʥʜʘʤʝʥʪʫ, ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʚʽʜ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ, 

ʩʠʥʭʨʦʥʽʟʘʪʦʨʠ ʪʘ ʽʥʰʽ ʚʫʟʣʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʬʦʨʤʫʻʤʦʛʦ ʚʠʨʦʙʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʠ ʙʫʚʘʶʪʴ: ʫʜʘʨʥʦ ʚʽʙʨʘʮʽʡʥʽ, ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʛʘʨʤʦʥʽʡʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ, ʨʝʟʦʥʘʥʩʥʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ 

ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ.  

ɿʨʦʙʠʚʰʠ ʧʦʰʫʢ ʧʦ ʤʘʪʝʨʽʘʣʦʤ ʚʽʪʯʠʟʥʷʥʠʭ ʽ  ʟʘʢʦʨʜʦʥʥʠʭ  ʜʞʝʨʝʣ ʙʫʣʘ ʩʢʣʘʜʝʥʘ 

ʤʥʦʞʠʥʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʪʘ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ  

ʬʦʨʤʫʻʤʠʭ ʚʠʨʦʙʽʚ. ɺʘʥʪʘʞʦʧʽʜô̒ ʤʥʽʩʪʴ ʚʠʙʨʘʥʠʭ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ  

ʪQʛʨ 40...10= . ɼʘʥʠʡ ʪʠʧ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʩʝʨʽʡʥʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʥʘ ʟʘʚʦʜʽ 

çʇʨʦʤʩʪʨʦʤʤʘʰʠʥʘè (ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ) ʪʘ çʗʨʦʩʣʘʚʩʢʠʡ ʟʘʚʦʜ çʂʨʘʩʥʳʡ ʄʘʷʢè 

(ʈʝʩʧʫʙʣʽʢʘ ɹʝʣʘʨʫʩʴ).   

ʄʝʪʘ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʄʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʨʦʟʨʦʙʣʝʥʽ ʪʝʦʨʝʪʠʯʥʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ, ʘʣʝ ʷʢ ʧʨʘʚʠʣʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʦʤʫ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʠʪʠ ʽʥʝʨʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢʝ ʜʽʻ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ 

ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ. ʊʦʤʫ ʻ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʚʭʽʜʥʠʭ (ʚʢʣʶʯʘʶʯʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ) ʪʘ 

ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʆʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʥʦʾ 

ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ 

ʨʦʟʨʘʭʫʥʢʫ, ʨʦʟʨʦʙʠʪʠ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʪʠʤ, ʱʦ ʦʭʦʧʣʶʻ ʤʥʦʞʠʥʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʦʨʦʟʤʽʨʫ, ʜʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʘʪʠ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ ʜʝʷʢʦʶ ʧʦʭʠʙʢʦʶ, 

ʚʝʣʠʯʠʥʫ ʷʢʦʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʥʥʷ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʘʩʧʦʨʪʥʠʤ ʜʘʥʠʤ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʟ ʤʥʦʞʠʥʠ ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ.  

ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʫ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ ʩʠʩʪʝʤʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʧʨʦʚʘʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʱʝ ʚʢʘʟʘʥʦʛʦ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ  ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʾ ʨʦʟʤʽʨʽʚ; ʚʠʟʥʘʯʝʥʥʷ ʤʘʩ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ; ʚʠʙʽʨ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʞʠʤʫ 
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ʢʦʣʠʚʘʥʴ ʽ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨ; ʚʠʟʥʘʯʝʥʥʷ ʟʤʫʰʫʶʯʦʾ ʩʠʣʠ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ʟʘʜʘʥʦʛʦ ʨʝʞʠʤʫ ʢʦʣʠʚʘʥʴ; ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ  [2].  

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʘʮʽʡʥʦʛʦ ʛʨʦʭʦʪʫ ʟ ʢʦʣʦʚʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʽʪ [1,2,3,4,5,7] , ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʩʽ ʚʭʽʜʥʽ, 

ʜʦʚʽʜʢʦʚʽ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ) ʜʘʥʽ ʪʘ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ ʨʦʟʨʘʭʫʥʢʫ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʟ  ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1.  
h
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  ʈʠʩʫʥʦʢ 1.  ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʟ  ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. 

 

ɯʥʝʨʮʽʡʥʽ  ̔ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʄʘʩʘ ʚʠʨʦʙʫ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ: 

ɺʠʟʥʘʯʘʻʤʦ ʦʙôʻʤ  ʩʫʤʽʰʽ ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʫʱʽʣʴʥʝʥʥʶ  3,ʤV : 

                                                                 ,hblV =                                                                        (1) 

ʜʝ  hï ʚʠʩʦʪʘ ʚʠʨʦʙʫ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ, ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ 5,0...1,0=h  [2 ʩʪʨ. 102]. 

lb, ï ʚʽʜʧʦʚʽʜʥʦ, ʰʠʨʠʥʘ ʪʘ ʜʦʚʞʠʥʘ ʚʠʨʦʙʫ, ʤ. 

ʄʘʩʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʥʘʭʦʜʠʪʴʩʷ, ʧʦ  ʟʘʜʘʥʽʡ ʱʽʣʴʥʦʩʪʽ r, ʪʦʙʪʦ: 

rVmʙ=  ʘʙʦ rbhlmʙ= ,                                                         (2) 

ʜʝ rï ʱʣ̔ʴʥʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʪʠʧʫ ʧʨʠʡʤʘʻʤʦ 
3/,2400...1800 ʤʢʛ=r . 

ʄʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ: 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [1,2,3]: 

ʙʢʬʟ mmmm a++= .                                                      (3) 

ʜʝ  -ʬm ʤʘʩʘ ʬʦʨʤʠ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ ʜʣʷ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ:  

ʙʬ mm )1...6,0(=  [4, ʩʪʨ.184.],  ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʧʨʠʡʤʘʻʤʦ ʙʬ mm 8,0= .  

ʢm ï ʤʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ, ʢʛ.  

ɯʩʥʫ̒ ʜʝʢʽʣʴʢʘ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʛʣʷʜʘʻʤʦʾ ʤʘʩʠ, ʚʩʽ ʚʦʥʠ ʤʘʶʪʴ 

ʝʤʧʽʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣʠʮʽ 1. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʬʦʨʤʫʣʘʭ  Q  ʮʝ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ, ʬʘʢʪʠʯʥʦ ʚʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩʠ ʬʦʨʤʠ ʪʘ ʤʘʩʠ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʪʦʙʪʦ ,ʙʬ mmQ +=  ʪʘʢʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʘʭ ɹʘʫʤʘʥʘ ɺ.ʆ. , ʉʝʨʛʻʻʚʘ 

ɺ.ʇ., ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʚʠʛʣʷʜ, ʪʦʤʫ ʚ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʨʘʟʠ [3, ʩʪʨ.184.]: 

        ï ʜʣʷ ʙʣʦʢʦʚʠʭ: ),)(4,0...2,0( ʙʬʢ mmm +=                                                                        (4) 



ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ ˉ25, 2010 

 

 94 

        ï ʜʣʷ ʨʘʤʥʠʭ: ).)(2,1...6,0( ʙʬʢ mmm +=                                                                             (5) 

ʊʘʙʣʠʮʷ 1. ʄʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. 

ɸʚʪʦʨʠ ʤʝʪʦʜʠʢʠ 
ʄʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ  

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʢʛmʢ,  

ɹʘʫʤʘʥ ɺ.ʆ.  
ʜʣʷ ʙʣʦʢʦʚʠʭ: ,)4,0...2,0( Qmʢ=  

ʜʣʷ ʨʘʤʥʠʭ: .)2,1...6,0( Qmʢ=  

ʉʝʨʛʻʻʚ ɺ.ʇ.  ,35,0 Qmʢ=  

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. 
ʜʣʷ ʙʣʦʢʦʚʠʭ: ),)(4,0...2,0( ʙʬʢ mmm +=  

ʜʣʷ ʨʘʤʥʠʭ: ).)(2,1...6,0( ʙʬʢ mmm +=  

ʘʙʦ ʚʨʘʭʦʚʫʶʯʠ ʱʦ  ,8,0 ʙʬ mm º  ʦʪʨʠʤʘʻʤʦ: 

        ï ʜʣʷ ʙʣʦʢʦʚʠʭ: 
ʙʙʙʙʢ mmmmm 54,08,13,0)8,0)(4,0...2,0( ºÖº+= ,                                         (6) 

        ï ʜʣʷ ʨʘʤʥʠʭ: ʙʙʙʙʢ mmmmm 62,18,19,0)8,0)(2,1...6,0( ºÖº+= .                                         (7) 

ʆʩʪʘʪʦʯʥʦ ʧʽʩʣʷ ʚʩʽʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ 

ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

ï ʜʣʷ ʙʣʦʢʦʚʠʭ: ,)(54,08,0 ʙʙʙʙʟ msmmmm +=++= aa                                                    (8) 

ï ʜʣʷ ʨʘʤʥʠʭ: .)(62,18,0 ʙʙʙʙʟ msmmmm +=++= aa                                                       (9) 

ʜʝ s  ïʢʦʝʬʽʮʽʻʥʪ ʤʝʪʘʣʦʻʤʥʦʩʪʽ,  ʜʣʷ ʙʣʦʢʦʚʠʭ 34,1=s , ʜʣʷ ʨʘʤʥʠʭ  42,2=s . 

-a ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʻʜʥʘʥʦʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ.   

 ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ: 

  ɿʘ ʜʘʥʠʤʠ ʜʞʝʨʝʣ [1,2,3] ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʛʠ 

ʬʦʨʤʠ ʪʘ ʚʘʛʠ ʚʠʨʦʙʫ, ʪʦʙʪʦ: 

,)( gmmQ ʙʬ Ö+=                                                              (10) 

ʜʝ  gï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, 
2/10 ʩʤgº , 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
ʙʬ mm 8,0º , ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ  Q  ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ, ʅ: 

ʙmQ 18= .                                                                  (11) 

ɿʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʚ ʢʦʥʩʪʨʫʢʮʽʾ: 

ɿʤʫʰʫʶʯʘ  ʩʠʣʘ ʚʽʙʨʦʟʙʫʜʥʠʢʘ: 

ʋ ʚʽʙʨʦʤʘʡʜʘʥʠʯʠʢʽʚ ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʜʞʝʨʝʣʦʤ 

ʟʙʫʜʞʝʥʥʷ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʠʩʪʫʧʘʻ ʚʽʜʮʝʥʪʨʦʚʠʡ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯ, ʜʘʥʠʡ ʪʠʧ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʧʨʘʮʶʻ ʚ ʟʘʨʝʟʦʥʘʥʩʥʦʤʫ ʨʝʞʠʤʽ, ʧʨʠ ʷʢʦʤʫ ʯʘʩʪʦʪʘ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ (0ww> ). ɿʤʫʰʫʶʯʠ ʩʠʣʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʙx , ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ.  ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʩʠʩʪʝʤʘʭ ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʚʽʙʨʦʟʙʫʜʞʜʫʚʘʯʝʤ  ʘʤʧʣʽʪʫʜʘ 

ʚʽʙʨʦʧʝʨʝʤʽʱʝʥʴ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʥʫʣʷ, ʧʦʪʽʤ ʧʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ʇʝʨʝʭʦʜʷʯʠ ʯʝʨʝʟ ʨʝʟʦʥʘʥʩ, ʘʤʧʣʽʪʫʜʘ ʩʪʘʻ ʚʽʜôʻʤʥʦʶ ʚ ʟʚôʷʟʢʫ ʟ ʨʫʭʦʤ 

ʤʘʩʠ ʚ ʧʨʦʪʠʬʘʟʽ ʟ ʚʠʤʫʰʝʥʦʶ ʩʠʣʦʶ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʽʩʣʷ ʨʝʟʦʥʘʥʩʫ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʾʾ ʘʩʠʤʧʪʦʪʠʯʥʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʢ ʟʥʘʯʝʥʥʶ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʨʫʞʥʦʩʪʽ ʽ ʦʧʦʨʫ ʙʝʪʦʥʦʾ ʩʫʤʽʰʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʤʫʰʫʶʯʠ ʩʠʣʘ 

ʨʦʩʪʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʚ ʪʘʢʽʡ ʞʝ ʤʽʨʽ, ʷʢ ʽ ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʘʩʠ ʱʦ ʨʫʭʘʻʪʴʩʷ. 

ɺʨʽʚʥʦʚʘʞʥʽʩʪʴ ʮʠʭ ʩʠʣ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʾʭ ʟʥʘʯʝʥʥʽ. ʇʠʪʦʤʘ ʚʘʛʘ ʩʠʣ ʦʧʦʨʫ 

ʪʘ ʧʨʫʞʥʦʩʪʽ ʧʨʠ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʨʝʟʦʥʘʥʩʫ ʩʪʘʥʦʚʣʷʪʴʩʷ ʥʝʟʥʘʯʥʠʤʠ, ʽ ʘʤʧʣʽʪʫʜʘ ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʙʝʟ ʾʭ ʚʨʘʭʫʚʘʥʥʷ, ʪʦʙʪʦ ʟʤʫʰʫʶʯʠ ʩʠʣʘ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʩʠʣʽ ʽʥʝʨʮʽʾ: 
2

0 wʙʟxmF = ,                                                               (12) 
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ʜʝ  w ï ʢʫʪʦʚʘ ʯʘʩʪʦʪʘ ʚʽʙʨʫʚʘʥʥʷ, ʨʘʜ/ʩ. ɹʣʦʯʥʽ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʠ ʚ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ  

ʧʨʘʮʶʶʪʴ ʥʘ ʢʫʪʦʚʽʡ ʯʘʩʪʦʪʽ    cʨʘʜ/314=w . 

ʙx ï ʘʤʧʣʽʪʫʜʘ ʚʽʙʨʦʧʝʨʝʤʽʱʝʥʴ, ʱʦ ʜʦʩʪʘʪʥʷ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘʜʘʥʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ʥʘ ʚʠʟʥʘʯʝʥʽʡ ʢʫʪʦʚʽʡ ʯʘʩʪʦʪʽ, ʤʤ. ɿʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʜʣʷ ʯʘʩʪʦʪʠ 

cʨʘʜ/314=w (50 ɻʮ) [3 ʩʪʨ. 102] 6,0...3,0=ʙx .   

3m ï ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ, ʢʛ. ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʠʧʫ ʚʽʙʨʦʤʘʡʜʘʥʠʯʠʢʘ ʚʦʥʘ ʩʢʣʘʜʘʻ: ʜʣʷ ʙʣʦʢʦʚʠʭ: ,)( ʙʟ msm +=a ʜʣʷ ʨʘʤʥʠʭ: 

.)( ʙʟ msm +=a   

ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʘʣʝʞʥʦʩʪʷʭ aï ʮʝ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʻʜʥʘʥʦʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʷʢʘ 
ʢʦʣʠʚʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʦʤ, ʽ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ 

ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ. ɺ ʨʦʙʦʪʘʭ ʷʢʽ ʧʨʠʩʚʷʯʫʚʘʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʶ ʨʦʙʦʪʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ 

ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ (ʙʝʪʦʥʥʦʾ 

ʩʫʤʽʰʽ) ʥʘ ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʞʝʥ ʟ ʧʽʜʭʦʜʽʚ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʽʪ [2,6,7], ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʙʣʠʮʷ  2. 

 

       ʊʘʙʣʠʮʷ 2. ɿʤʫʰʫʶʯʘ ʩʠʣʘ ʚʽʙʨʦʟʙʫʜʥʠʢʘ. 

ɸʚʪʦʨ ʤʝʪʦʜʠʢʠ ɿʤʫʰʫʶʯʘ ʩʠʣʘ ʚʽʙʨʦʟʙʫʜʥʠʢʘ, ʅF ,0  

ɹʘʫʤʘʥ ɺ.ʆ., ɹʠʭʦʚʩʴʢʠʡ ɯ.ɯ., 

ɻʦʣʴʜʰʪʝʡʥ ɹ.ɻ. 

2

0 )( wa ʙʙxmsF +=  

4,0...25,0=ʙa  

ʉʝʨʛʻʻʚ ɺ.ʇ. 

2

0 )( wa ʙʙxmsF +=  

35,0...25,0=ʙa , ʧʨʠ ʤh 3,0<  

25,0...2,0=ʙa , ʧʨʠ ʤh 3,0> . 

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. 

ʜʣʷ ʟʘʨʝʟʦʥʘʥʩʥʦʛʦ ʨʝʞʠʤʫ: 

[ ] [ ]22222

0 )) dmammxF ʙʙʢʙ www ++=  

ʜʝ -da, ʭʚʠʣʴʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ʉʽʚʢʦ ɺ.ʁ. 
ʜʣʷ ʟʘʨʝʟʦʥʘʥʩʥʦʛʦ ʨʝʞʠʤʫ: 

SʄxF ʙ 0

2

0 sw +=  

ʗʢʦʚʝʥʢʦ ɺ.ɹ. [ ] [ ].)()(
22

0 gwrwrw ShShmxF ʢʙ ++Ö=  

 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʧʽʜʭʦʜʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʟʤʫʰʫʶʯʦʾ ʩʠʣʠ 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʘʡʢʨʘʱʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʤʝʪʦʜʠʢʠ ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. ʪʘ 

ʉʽʚʢʦ ɺ.ʁ (ʛʨʘʬʽʢ ʨʠʩ.3). ɼʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ 

ʅʘʟʘʨʝʥʦ ɯ.ɯ. ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʚʥʦʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ  ʭʚʠʣʴʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ  

da,  [5 ʩʪʨ. 186]      

ɾʦʨʩʪʢʽʩʪʴ ʦʧʦʨʥʠʭ ʧʨʫʞʠʥ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ  ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʨʝʟʦʥʘʥʩʥʦʛʦ 

ʨʝʞʠʤʫ ʢʦʣʠʚʘʥʴ ʧʨʠʡʤʘʻʪʴʩʷ ʚʣʘʩʥʘ ʢʫʪʦʚʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ [3 ʩʪʨ. 105]: 

10...7
0

w
w ¢ ,                                                                     (13) 

ʜʝ ww ,0  ï  ʚʽʜʧʦʚʽʜʥʦ ʚʣʘʩʥʘ ʪʘ ʚʠʤʫʰʝʥʘ ʢʫʪʦʚʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ 

ʦʧʦʨʥʠʭ ʧʨʫʞʠʥ, ʪʘʙʣʠʮʷ 3. 
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ʊʘʙʣʠʮʷ 3. ʉʫʤʘʨʥʘ ʞʦʨʩʪʢʽʩʪʴ ʦʧʦʨʥʠʭ ʧʨʫʞʠʥ. 

ɸʚʪʦʨ ʤʝʪʦʜʠʢʠ ʉʫʤʘʨʥʘ ʞʦʨʩʪʢʽʩʪʴ  

ʦʧʦʨʥʠʭ ʧʨʫʞʠʥ,  
c, ʅ/ʤ 

ɹʘʫʤʘʥ ɺ.ʆ.,  

ɹʠʭʦʚʩʴʢʠʡ ɯ.ɯ.,  

ɻʦʣʴʜʰʪʝʡʥ ɹ.ɻ. 

,
1032

ʧʦʣG
c
a

w
=  

ʜʝ )10...7(
0

==
w

w
a  

ʉʝʨʛʻʻʚ ɺ.ʇ. 
22

0 28
n

m

n

m
ʩ ʟʟ º= w . 

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. 
2

0wʟmʩ=  

ɸʥʘʣʽʟʫʶʯʠ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʥʠʭ ʧʨʫʞʠʥ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʦʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʽʣʴʥʦʤʫ ʧʽʜʭʦʜʽ, ʪʦʤʫ ʚ ʧʦʜʘʣʴʰʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʫ [5 ʩʪʨ. 185]: 

.2

0wʟmʩ=                                                                (14) 

ʜʝ -ʟm  ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʽʙʨʫʶʯʠʭ ʯʘʩʪʠʥ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ, ʢʛ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʤʦ, ʱʦ  10/0 ww = ,  ʪʦʜʽ ʩʫʤʘʨʥʘ ʞʦʨʩʪʢʽʩʪʴ ʧʨʫʞʠʥ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ, ʅ/ʤ: 
2

10
ö
÷

õ
æ
ç

å
=

w
ʟmc .                                                             (15) 

ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʝʥʝʨʛʽʷ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʝʥʝʨʛʽʾ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʘʢʪʠʚʥʠʭ (ʜʠʩʠʧʘʪʠʚʥʠʭ) ʦʧʦʨʽʚ ʫ ʩʘʤʽʡ ʤʘʰʠʥʽ ʽ 

ʙʝʪʦʥʥʽʡ ʩʫʤʽʰʽ ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʪʘ ʝʥʝʨʛʽʾ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ 

ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʤʘʻ ʜʚʽ ʩʢʣʘʜʦʚʽ: ʧʦʪʫʞʥʽʩʪʴ ʢʦʣʠʚʘʥʴ kP  ʽ 

ʧʦʪʫʞʥʽʩʪʴ ʩʠʣ ʪʝʨʪʷ ʪʨP , ʪʦʜʽ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʙʫʜʫ ʩʢʣʘʜʘʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʂʇɼ ʧʝʨʝʜʘʯʽ, ɺʪ: 

h

ʪʨk

ʜ

PP
P

+
= .                                                           (16) 

ʜʝ -h ʂʂɼ ʧʨʠʚʦʜʫ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚ ʽʩʥʫʶʯʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ [1,2,3,4,6,7] ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ 

ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣʠʮʽ 4 . 

                ʊʘʙʣʠʮʷ 4. ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ. 

ɸʚʪʦʨ ʤʝʪʦʜʠʢʠ ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ P, ɺʪ 

ɹʘʫʤʘʥ ɺ.ʆ.,  

ɹʠʭʦʚʩʴʢʠʡ ɯ.ɯ., 

 ɻʦʣʴʜʰʪʝʡʥ ɹ.ɻ. 

ɿ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʢɺʪ: 

)
2

(
104 7

3

m
hh

w ʮ
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d
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K
P +

Ö
= , 

ɿ ʢʨʫʛʦʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ: 

)
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(
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=  

 

ʉʝʨʛʻʻʚ ɺ.ʇ. .
105,19

)3,1...25,1(
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Ö
=

wmKndF
P

ʮ
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ʉʽʚʢʦ ɺ.ʁ. 

ʅʘ ʢʦʣʠʚʘʥʥʷ: kSxPʢ ws 00
2

1
max =  

ʅʘ ʪʝʨʪʷ:  wm
2

0

ʮ

ʪʨ

d
FP = . 

ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. 

ʅʘ ʢʦʣʠʚʘʥʥʷ: wʙcʨ xFP 0
4

1
max =  

ʅʘ ʪʝʨʪʷ:  wm
2

0

ʮ

ʪʨ

d
FP = . 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʬʦʨʤʫʣ, ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  

ʤʝʪʦʜʠʢʫ ʅʘʟʘʨʝʥʢʦ ɯ.ɯ. [5 ʩʪʨ. 187]. ɿʘ ʷʢʦʶ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʚʽʙʨʦʧʣʦʱʘʜʢʠ ʤʘʻ ʚʠʜ: 

m

ʪʨʩʨ PP
P

+
=

max
,                                                         (17) 

ʜʝ -maxʩʨP  ʤʘʢʩʠʤʘʣʴʥʘ ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʚʽʙʨʘʮʽʾ; 

 -ʪʨP  ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʫ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʚʽʙʨʦʟʙʫʞʜʫʚʘʯʘ.  

ʇʨʠ ʥʘʧʨʘʚʣʝʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʤʘʢʩʠʤʘʣʴʥʘ ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʜʦʨʽʚʥʶʻ: 

wʙʩʨ xFP 0max
4

1
= ,                                                       (18) 

ʇʨʠ ʢʨʫʛʦʚʠʭ ʢʦʣʠʚʘʥʥʷʭ: 

wʙʩʨ xFP 0max
2

1
= .                                                       (19) 

ʇʦʪʫʞʥʽʩʪʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʪʝʨʪʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

wm
2

0

ʮ

ʪʨ

d
FP = ,                                                         (20) 

ʜʝ ʮd ï ʜʽʘʤʝʪʨ ʮʘʧʬʠ ʚʘʣʫ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʤdʮ )1,0...06,0(= ; 

mï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʯʝʥʥʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ:  

ï ʜʣʷ ʰʘʨʠʢʦʧʽʜʰʠʧʥʠʢʽʚ 006,0...004,0=m ,  

ï ʜʣʷ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ 008,0...005,0=m . 

 ʇʨʠ ʯʘʩʪʦʪʽ ʩʨʘʜ/314=w , ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʤʘʣʦʨʫʭʦʤʠʭ ʪʘ ʨʫʭʦʤʠʭ ʩʫʤʽʰʝʡ 

)008,0...003,0(=ʙx ʤ.  

ɼʣʷ ʧʨʠʚʝʜʝʥʠʭ ʚʠʱʝ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʠʡʤʘʻʤʦ, ʱʦ 005,0=ʙx , 008,0=m  ʪʦʜʽ 

ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʢʦʣʠʚʘʥʴ: 
h

w031045,0
F

P -Ö= .                                                           (21) 

ʜʣʷ ʢʨʫʛʦʚʠʭ ʢʦʣʠʚʘʥʴ: 
h

w031053,0
F

P -Ö= .                                                                 (22) 

ɺ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣʘʭ ʧʦʟʥʘʯʠʤʦ ʯʠʩʣʘ ʷʢ ʢʦʝʬʽʮʽʻʥʪ u, ʽ ʦʩʪʘʪʦʯʥʦ ʦʪʨʠʤʘʻʤʦ 
ʬʦʨʤʫʣʫ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʚʽʙʨʦʧʣʦʱʘʜʢʠ: 

h

w0F
uP= .                                                                   (23) 

ɿʛʽʜʥʦ ʧʨʠʥʮʠʧʘʤ ʩʠʩʪʝʤʥʦʩʪʽ ʧʨʝʜʩʪʘʚʠʤʦ ʧʨʦʝʢʪʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ 

ʟ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ (ʨʠʩ.2).  
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ʈʠʩʫʥʦʢ 2. ʉʠʩʪʝʤʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʘ ʟ ʚʝʨʪʠʢʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ.  

ɿʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʥʦʞʠʥʠ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ɺ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʜʘʚʘʣʠʩʷ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʘʩʧʦʨʪʥʠʤ ʜʘʥʠʤ ʚʞʝ ʽʩʥʫʶʯʠʭ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʛʨʘʬʽʢʘʭ (ʨʠʩ. 3). 

 

   
 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʽʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʾʭ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʧʘʩʧʦʨʪʥʠʤʠ ʜʘʥʠʤʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʚʦʜʷʪʴ ʩʧʨʦʤʦʞʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ 

ʦʭʦʧʣʶʚʘʪʠ ʧʨʦʝʢʪʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʥʝ ʦʜʠʥ ʟʨʘʟʦʢ, ʘ ʧʦʚʥʫ ʤʥʦʞʠʥʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʜʦʟʚʦʣʠʣʘ 

ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʚʭʽʜʥʽ ʜʘʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʚʽʜʢʦʚʽ ʪʘ ʫʪʦʯʥʠʪʠ ʾʭ ʟʥʘʯʝʥʥʷ. ʇʦʭʠʙʢʠ 

ʨʦʟʨʘʭʫʥʢʫ ʜʦʨʽʚʥʶʶʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 9%...10%, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʧʦʧʝʨʝʜʥʽʭ 

ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʤʘʻ ʩʠʩʪʝʤʥʠʡ ʚʠʜ, ʱʦ ʜʦʟʚʦʣʷʻ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʫ ʚʽʙʨʦʤʘʡʜʘʥʯʠʢʽʚ, ʪʠʤ 

ʩʘʤʠʤ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ ʋ ɹʋɼɯɺɽʃʔʅʀʍ  ʇʈʆɽʂʊɸʍ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʙʘʛʘʪʦ ʚ ʪʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʩʪʘʯʘ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʦ ʧʨʦʝʢʪʫ. ʇʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʠʩʫʚʘʻ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʬʘʟʠ ʧʨʦʝʢʪʫ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʥʘ ʙʫʜʽʚʝʣʴʥʽʡ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʟʘʭ ʧʨʦʝʢʪʫ. ʉʘʤʝ ʪʦʤʫ, ʨʦʟʨʦʙʢʘ 

ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ ʽ ʤʝʪʦʜʘʤʠ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʧʨʦʝʢʪʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ [1] ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ  ̒

ʩʽʪʴʦʚʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʘʁʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʻʜʠʥʽʡ ʤʦʜʝʣʽ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʚʘʨʽʘʥʪʽʚ ʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʟʨʦʙʠʪʠ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʯʥʝ ʦʧʠʩʘʥʥʷ, ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʪʨʠʚʘʣʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʘ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʤʽʥʶʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʽʪ ʙʝʟ ʟʤʽʥʠ 

ʪʦʧʦʣʦʛʽʾ ʤʦʜʝʣʽ. ɸʣʛʦʨʠʪʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʩ ʛʨʘʬʘʤʠ [2] ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ 

ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘ ʚʠʜʽʣʝʥʠʤ ʢʨʠʪʝʨʽʻʤ  ʽ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ [3,4]. ɸʣʝ ʤʦʞʣʠʚʦʩʪʽ ʩʽʪʴʦʚʠʭ ʤʝʪʦʜʽʚ ʥʝ 

ʦʭʦʧʣʶʶʪʴ ʚʩʽʭ ʧʨʦʙʣʝʤ ʧʣʘʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʨʦʝʢʪʘʤʠ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ 

ʟʘʜʘʯ ʻ ʚʨʘʭʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʪʘʢʽ, ʷʢ MS Project, Spider 

Project, Shuetrac ʽ Primavera ʥʝ ʟʘʚʞʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʪʘ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ Primavera ʪʘ Shuetrac ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʣʠʰʝ ʡʤʦʚʽʨʥʦʩʪʽ ʨʠʟʠʢʽʚ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʨʦʙʽʪ ʘʣʝ ʥʝ 

ʜʦʩʪʫʧʥʽ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʝʨʝʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʣʠʰʝ ʥʘ ʣʽʮʝʥʟʽʡʥʠʭ ʟʘʩʘʜʘʭ.  

ʈʦʟʨʦʙʢʘ ʥʝʯʽʪʢʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʝ ʩʧʦʣʫʯʝʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ [5,6] ʘʜʘʧʪʫʶʪʴ ʩʽʪʴʦʚʫ ʜʝʪʝʨʤʽʥʦʚʘʥʫ ʤʦʜʝʣʴ ʜʦ ʫʤʦʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɺ 

ʨʦʙʦʪʘʭ [7,8] ʜʣʷ ʚʠʷʚʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʝʙʝʟʧʝʢ ʧʽʜʛʦʪʦʚʢʠ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʚʠʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʘʣʽʟʦʚʘʥʦ ʩʮʝʥʘʨʥʦ-ʽʛʨʦʚʠʡ ʧʽʜʭʽʜ 

(çʉʪʦʧ-ʬʦʨʩ-ʤʘʞʦʨè, çʇʽʜʛʦʪʦʚʢʘ ʙʝʟ ʬʦʨʩ-ʤʘʞʦʨʫè). 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʠʟʠʢ ï ʧʦʜʽʷ (R), ʷʢʘ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ 

ʟʘʚʝʨʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʫ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʫ ʽ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʪʝʨʤʽʥʽʚ.  ɼʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʧʨʦʝʢʪ ʧʽʜ ʟʘʛʨʦʟʦʶ )R(P  ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʩʠʤʧʪʦʤʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʟʨʠʚʫ ʧʨʦʝʢʪʫ. ɺ ʪʝʨʤʽʥʘʭ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʠʤʧʪʦʤ 

i-ʦ ʨʠʟʠʢʫ ʚ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ - ʮʝ ʝʣʝʤʝʥʪʘʨʥʘ ʧʦʜʽʷ iA  )1( ni 2= . ʊʦʜʽ ʧʦʜʽʷ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʚ ʦʜʥʦʯʘʩʥʽʡ ʧʦʷʚʽ n ʩʠʤʧʪʦʤʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʚʝʟʪʠ ʜʦ ʟʨʠʚʫ ʧʨʦʝʢʪʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʶ [9]: 

,iP
n

)AA(P
1i

n1

=

Ô=ÆÆ2                                                       (1) 
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ʷʢʱʦ ʧʦʜʽʾ iA  ʥʝʟʘʣʝʞʥʽ ʚ ʩʫʢʫʧʥʦʩʪʽ.  

ɼʦ ʧʦʷʚʠ ʩʠʤʧʪʦʤʫ i-ʦ ʨʠʟʠʢʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʚʦʜʠʪʴ ʦʜʥʘ ʟ ʥʝʟʘʣʝʞʥʠʭ ʚ 

ʩʫʢʫʧʥʦʩʪʽ ʛʽʧʦʪʝʟ jB )m1j( 2= , ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʫ ʛʨʫʧʫ ʧʦʜʽʡ. ʊʦʜʽ ʫʤʦʚʥʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ iA  ʧʨʠ ʫʤʦʚʽ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʧʦʜʽʷ jB : 

                                          .
)jB(P

)jBiA(P
)jBiA(P

Æ
=                                                      (2) 

ʗʢʱʦ ʧʦʜʽʷ iA ʚʽʜʙʫʣʘʩʴ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʛʽʧʦʪʝʟʠ jB ʤʦʞʥʘ ʧʝʨʝʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ ɹʘʡʻʩʘ: 

.)BA(P)B(P)jBiA(P)jB(P)iAjB(P
m

1k
kik/ ö
ö

÷

õ

æ
æ

ç

å

=
ö
÷

õ
æ
ç

å
ä=                             (3) 

ʅʝʭʘʡ )l,...1(i,iHjBiA ==Æ ï ʣʘʥʮʶʛ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʟʨʠʚʫ ʧʨʦʝʢʪʫ, 

ʪʦʜʽ ʧʦʚʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʨʦʝʢʪ ʧʽʜ ʟʘʛʨʦʟʦʶ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

() ( )( ),
n

1k
iHRPiHPRP ä=

=
                                                 (4) 

ʘʣʝ ʫ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘʧʝʚʥʝ ʚʽʜʦʤʦ, ʱʦ }{ iA  ʽ }{ jɺ  - ʥʝ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥ ̔

ʛʨʫʧʠ ʧʦʜʽʡ, ʽ ʫʤʦʚʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʎʝ ʚʟʘʛʘʣʽ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʬʦʨʤʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʡʤʦʚʽʨʥʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʯʘʩʫ. ɺʩʝ ʮʝ ʩʧʦʥʫʢʘʣʦ ʘʚʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʘʭ 

ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ (ʅʄ), ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʥʝʚʽʜʦʤʠʡ ʪʦʯʥʠʡ ʚʠʜ ʟʚôʷʟʢʫ ʤʽʞ 

ʚʭʽʜʥʠʤʠ ʽ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ. ɼʦʩʠʪʴ ʣʠʰʝ ʪʦʯʥʦ ʟʥʘʪʠ, ʱʦ ʮʝʡ ʟʚôʷʟʦʢ ʽʩʥʫ.̒ ʇʨʠ ʮʴʦʤʫ 

ʩʘʤʽ ʟʘʣʝʞʥʦʩʪʽ ʙʫʜʝ ʟʥʘʡʜʝʥʦ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ʋ ʚʠʧʘʜʢʫ ʚʜʘʣʦʾ 

ʧʦʙʫʜʦʚʠ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʠʪʴ ʜʦʩʪʦʚʽʨʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʽ ʅʄ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ  ʚ ʽʩʥʫʶʯʽ  

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʘʭ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ ʫʧʨʘʚʣʽʥʥʷ ʻ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʷʚʫ ʡʤʦʚʽʨʥʽʩʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʛʨʘʬ, ʱʦ ʽʣʶʩʪʨʫʻ ʦʧʠʩʘʥʠʡ ʚʠʱʝ 

ʧʨʦʮʝʩ. 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬ, ʱʦ ʽʣʶʩʪʨʫʻ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʽ ʧʝʨʝʦʮʽʥʢʫ ʛʽʧʦʪʝʟ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʨʦʱʝʥʘ ʩʭʝʤʘ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ - ʅʄ, ʷʢʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʘʥʥ ̔ ʟʘʜʘʯ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʪʘʢʦʾ ʤʝʨʝʞʽ ʜʦʮʽʣʴʥʦ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ [10].  
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ʅʘʚʯʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʅʄ ʩʘʤʘ ʟʜʘʪʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʥʦʟ ʨʠʟʠʢʽʚ.  
 

 
                       ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʜʚʦʰʘʨʦʚʦʾ ʤʝʨʝʞʽ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

   ɺʠʩʥʦʚʢʠ 

1. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʟʨʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʥʝ ʣʠʰʝ 

ʚʠʢʦʥʫʶʪʴ ʟʘʧʨʦʛʨʘʤʦʚʘʥ ̔ʧʦʩʣʽʜʦʚʥʦʩʪ̔ ʜʽʡ ʥʘʜ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʟʜʘʪʥʽ ʩʘʤʽ 

ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʥʘʭʦʜʠʪʠ ʚ ʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʥʦʟ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ 

ʙʘʛʘʪʦʰʘʨʦʚʽ ʧʝʨʩʝʧʪʨʦʥʠ. 

3. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʛʥʦʟʠ ʅʄ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʥʝʦʙʭʽʜʥʦ: ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʪʠ 

ʘʢʪʠʚʘʮʽʡʥʫ ʬʫʥʢʮʽʶ ʥʝʡʨʦʥʘ, ʩʪʨʫʢʪʫʨʫ ʽ ʘʣʛʦʨʠʪʤ ʥʘʚʯʘʥʥʷ ʅʄ; ʩʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʠʡ 

ʚʝʢʪʦʨ  ̔ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʥʘʚʯʘʥʥʷ, ɦ ʦ  ̒ʧʨʝʜʤʝʪʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʈ.ʉ. ʇʠʣʷʻʚ, ʧʨʦʚʽʜʥʠʡ ʩʧʝʮʽʘʣʽʩʪ ʊʆɺ ñʉɸʇʈɸʅ ʋʂʈɸɰʅɸò 
 

ʈʆɿʈʆɹʂɸ ɽʂʆʅʆʄɯʂʆ-ʄɸʊɽʄɸʊʀʏʅʆɰ ʄʆɼɽʃɯ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɹɸʐʊʆɺʀʍ ʂʈɸʅɯɺ 

 

ɺʩʪʫʧ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ [1] ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʨʝʩʫʨʩʽʚ, ʦʧʝʨʘʪʦʨʘ ʽ 

ʙʫʜ̔ʚʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʴ. ʆʪʨʠʤʘʥʽ ʚʘʨʽʘʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ - 

ʥʘʚʝʜʝʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʦʙʩʷʛ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʦʥʦʤʽʯʥʦʤʫ ʝʬʝʢʪʫ ʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ [2]. 

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʦʙʩʷʛ ʨʦʙʽʪ, ʪʦ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʘ̔ʥʪ 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʫʤʫ ʥʘʚʝʜʝʥʠʭ ʚʠʪʨʘʪ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʨʽʟʥʠʤʠ 

ʦʙʩʷʛʘʤʠ ʨʦʙʽʪ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʘʙʦ ʟʙʠʪʦʢ ʟʘ ʚʘʨʪʽʩʪʶ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʦʤʫ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. 

ʄʝʪʦʜʠʢʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʢʽʣʴʢʠ ʚ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʢʦʤʧʣʝʢʪ ʤʘʰʠʥ ʟʤʽʥʥʦʛʦ ʩʢʣʘʜʫ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ 0K  ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʬʦʨʤʫʣʽ: 

.
0

B Ki Oi

Pi

K T
K

T

Ö
=ä ,                                                                    (1) 

ʜʝ .B KiK  - ʚʘʨʪʽʩʪʴ i-ʾʾ ʤʘʰʠʥʠ ʢʦʤʧʣʝʢʪʫ, OiT  ʽ PiT  - ʯʠʩʣʦ ʛʦʜʠʥ ʨʦʙʦʪʠ i-ʾʾ ʤʘʰʠʥʠ 

ʥʘ ʦʙôʻʢʪʽ ʫ ʨʦʮʽ. 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʨʦʙʽʪ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ: 

0 1 1

1

n

H M i ʄ ʽ H

i

C K C ʏ K P- -

=

¡ ¡¡= +ä ,                                                            (2) 

ʜʝ HK¡ ʽ HK¡¡ - ʙʝʟʨʦʟʤʽʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʢʣʘʜʥʠʭ ʚʠʪʨʘʪ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʚʠʪʨʘʪʠ ʧʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʥʘ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ ʨʦʙʽʪʥʠʢʽʚ; 1M iC -  - ʚʘʨʪʽʩʪʴ ʤʘʰʠʥʦ-ʛʦʜʠʥ ʽ-ʾ ʤʘʰʠʥʠ 

ʢʦʤʧʣʝʢʪʫ, ʛʨʥ.; 1ʄ ʽʏ -  - ʯʠʩʣʦ ʤʘʰʠʥʦ-ʛʦʜʠʥ ʨʦʙʦʪʠ ʽ-ʾ ʤʘʰʠʥʠ ʥʘ ʦʙ'ʻʢʪʽ; ʈ - ʟʘʨʦʙʽʪʥʘ 

ʧʣʘʪʘ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʧʝʨʩʦʥʘʣʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʤʘʰʠʥ), ʛʨʥ. 

ɺʘʨʪʽʩʪʴ ʤʘʰʠʥʦ-ʛʦʜʠʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

0 0 . ./ /ʄ ɻ P ʇ ɽC E T ɻ T C- = + + ,                                                           (3) 

ʜʝ 0E  - ʦʜʥʦʨʘʟʦʚʽ ʚʠʪʨʘʪʠ, ʛʨʥ.; 0T  - ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʘ ʦʙôʻʢʪʽ; ɻ - 

ʨʽʯʥʽ ʚʠʪʨʘʪʠ, ʛʨʥ.; PT  - ʯʠʩʣʦ ʛʦʜʠʥ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʟʘ ʨʽʢ; . .ʇ ɽC  - ʧʦʪʦʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ, ʛʨʥ.: 

. . 1

1

1,15
ɹ

ʇ ɽ k

k

C C S
=

= +ä ,                                                              (4) 

ʜʝ 1kC  - ʛʦʜʠʥʥʘ ʪʘʨʠʬʥʘ ʚʩʪʘʚʢʘ k-ʛʦ ʨʦʙʽʪʥʠʢʘ ʙʨʠʛʘʜʠʨʘ ʟ ɹ ʯʣʝʥʽʚ, ʟʘʡʥʷʪʦʾ ʥʘ 

ʦʩʥʦʚʥʠʭ ʨʦʙʦʪʘʭ, ʛʨʥ.; S- ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʦʣʠʚʫ ʽ ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʛʨʥ. 

ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ï ʜʦʩʪʘʚʢʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʚʠʚʘʥʪʘʞʝʥʥʷ 

ʩʫʤʽʰʽ ʚ ʙʫʥʢʝʨ, ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʜʘʯʘ ʢʨʘʥʦʤ ʥʘ ʥʝʦʙʭʽʜʥʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʩʦʪʫ 

(ʦʧʝʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʧʨʠ ʧʦʜʘʯʽ ʢʨʘʥʦʤ ʽʥʰʠʭ 
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ʤʘʪʝʨʽʘʣʽʚ). ʅʘʚʝʜʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʝʩʴ ʧʨʦʮʝʩ ʜʦʨʽʚʥʶʶʪʴ ʩʫʤʽ ʥʘʚʝʜʝʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʟʘʟʥʘʯʝʥʽ ʦʧʝʨʘʮʽʾ: 

. . . . . . . .

1 2 3 4

. . 1 2 3 4ɿ ʆ ɿ ʆ ɿ ʆ ɿ ʆɿʆʇ ʇ ʇ ʇ ʇm m m m= + + + ,                                           (5) 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 1 2 3 4, , ,m m m m ʧʨʠʡʤʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʚ 

ʧʨʦʮʝʩʽ ( 0m= , ʷʢʱʦ ʦʧʝʨʘʮʽʷ ʚʽʜʩʫʪʥʷ, ʽ 1 1m=, ʷʢʱʦ ʚʦʥʘ ʚʠʢʦʥʫʻʪʴʩʷ). 

ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʽʚ (1)-(5) ʦʜʝʨʞʠʤʦ: 

( ). . 1 1 2 2 3 3 4 4

3 31 1 2 2 4 4
1 1 2 2 3 3 4 4

1 1 2 2 3 3 4 4

3 31 1 2 2 4 4
1 2 3 4

1 1 2 2 3 3 4 4

1,08
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1,512
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ʇ ɽ ɽ ɽ ɽ

Q KQ K Q K Q K
k k k k
ʇ ʊ ʇ ʊ ʇ ʊ ʇ ʊ

Q KQ K Q K Q K
ɽ

ʇ ʊ ʇ ʊ ʇ ʊ ʇ ʊ

m m m m
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m m m m

m

= Ö + + + +

å õ
+ + + + +æ ö

ç ÷

å õ
+ Ö + + + +æ ö

ç ÷

+ Ö 31 2 4
1 1 2 2 3 3 4 4

1 1 1 11 2 3 4

31 2 4
1 1 1 2 2 2 3 3 3 4 4 4

1 1 1 11 2 3 4

1 1 2 2 3 3 4 4

2,1

1,08 1,08 1,08 1,08

ɹ ɹ ɹ ɹ

Tk Tk Tk Tk

k k k kɻ ɻ ɻ ɻ

ɹ ɹ ɹ ɹ

Tj Tj Tj Tj

k k k kɻ ɻ ɻ ɻ

QQ Q Q
C C C C

ʇ ʇ ʇ ʇ

QQ Q Q
C C C C

ʇ ʇ ʇ ʇ

S S S S

m m m

mm m m m m m m

m m m m

= = = =

= = = =

å õ
+ + + +æ ö

ç ÷

å õ
¡ ¡ ¡ ¡+ Ö + + + +æ ö
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+ + + +

ä ä ä ä

ä ä ä ä

1 1 1 . 1 2 2 2 . 2

3 3 3 . 3 4 4 4 . 4

;

; ;

; ,

ʇ ɽʣ ʄ ʄ ʇ ɽʣ ʄ ʄ

ʇ ɽʣ ʄ ʄ ʇ ɽʣ ʄ ʄ

S S S S S S S S

S S S S S S S S

= + + = + +

= + + = + +

   (6) 

ʜʝ 1 2 3 4, , ,O O O OE E E E  - ʦʜʥʦʨʘʟʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʤʘʰʠʥ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ï ʚʽʜʧʦʚʽʜʥʦ ʚʠʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ, ʧʽʜʡʦʤ; Aʤk - ʢʦʝʬʽʮʽʻʥʪʠ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ; 1 2 3 4, , ,Q Q Q Q  - ʦʙʩʷʛʠ ʨʦʙʽʪ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʟʘʟʥʘʯʝʥʠʡ ʚʠʱʝ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ; 1 2 3 4, , ,ɻ ɻ ɻ ɻʇ ʇ ʇ ʇ - ʛʦʜʠʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ; TkC  - ʪʘʨʠʬʥʘ ʩʪʘʚʢʘ k-ʛʦ ʨʦʙʽʪʥʠʢʘ ʝʢʽʧʘʞʘ ʤʘʰʠʥʠ ʟ ɹ 

ʯʣʝʥʽʚ, ʛʨʥ./ʛʦʜ.; m¡ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʜʦʧʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ; 
TjC  - ʪʘʨʠʬʥʘ  ʩʪʘʚʢʘ j-ʛʦ ʨʦʙʽʪʥʠʢʘ ʙʨʠʛʘʜʠ ʟ B ʯʣʝʥʽʚ, ʟʘʡʥʷʪʠʭ ʥʘ 

ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʦʪʘʭ, ʛʨʥ./ʛʦʜ. 

ʆʩʪʘʥʥʽ ʯʦʪʠʨʠ ʜʦʜʘʥʢʠ ʫ ʚʠʨʘʟʽ (6) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ. ɺʦʥʠ ʚʨʘʭʦʚʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʇS , ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɽʣS , 

ʚʘʨʪʽʩʪʴ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ . .ʄ ʄS . 

ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʜʣʷ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʟʥʘʯʝʥʠʭ 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ: 

( )3

. . . .1,03 10

0,001 0,1

ʇ ɽʣ ʄ ʄ ɼ ʇ ɼ ʏ ɼ ʇ N X X

ʇ ʦ ɽʣ Eʣ ʦ ʇ Eʣ ʦ

S S S S N q k k k k k

ʎ ʊ ʎ W ʊ S vW ʊx

- è ø= + + = Ö Ö - + ³ê ú

³ + + +
                 (7) 

ʜʝ ɼN  - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʽʚ, ʢɺʪ; ʇq  - ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ 

ʧʦʪʫʞʥʦʩʪʽ, ( )/ʛ ʢɺʪ ʛʦʜÖ ; . .ɼ ʏk  ʽ . .ɼ ʇk  - ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʯʘʩʦʤ ʽ ʧʦʪʫʞʥʽʩʪʶ; Nk  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʽʚ ʟʘ ʧʦʪʫʞʥʽʩʪʶ; Xk  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʜʚʠʛʫʥʘ; ʇʎ  - ʮʽʥʘ ʝʥʝʨʛʽʾ. . /ʛʨʥ ʢʛ; ɽʣʎ  - ʧʠʪʦʤʘ ʮʽʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, . /10 ʛʨʥ ʢɺʪ; ɽʣW  - ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʠʪʨʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʛʦʜʠʥʫ, 

ʢɺʪ ʛʦʜÖ ; x - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʦʜʫ ʚʽʜ ʚʘʨʪʦʩʪʽ ʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʜʦ ʚʘʨʪʦʩʪʽ ʦʣʠʚ; v  - 
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ʚʘʨʪʽʩʪʴ ʤʘʩʪʠʣʴʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʜʠʥʠʮʶ ʚʠʢʦʨʠʩʪʘʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

. /10 ʛʨʥ ʢɺʪ ʛʦʜÖ . 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʷ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʨʠʡʤʘʪʠ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʨʦʮʝʩʫ ʇʊ . ʆʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʨʠ ʮʴʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʽʡ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ: 
4

1

mini
ʇ pi

i ɻi

Q
ʊ n

ʇ=
= ­ä ,                                                          (8) 

ʜʝ iQ  - ʦʙʩʷʛ ʨʦʙʽʪ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚ i-ʡ ʦʧʝʨʘʮʽʾ, ɻiʇ  - ʛʦʜʠʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʢʦʤʧʣʝʢʪʫ ʤʘʰʠʥ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ i-ʡ ʦʧʝʨʘʮʽʾ; pin  - ʯʠʩʣʦ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʚ i-ʡ ʦʧʝʨʘʮʽʾ. 

ʆʜʠʥʠʮʽ iQ  ʽ ɻiʇ  ʨʽʟʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʙʦʪʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʪʨʠʤʘʥʽ ʮʽʣʴʦʚʽ ʬʫʥʢʮʽʾ (3.7) ʽ (3.8), ʜʣʷ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ, ʟʚʫʞʫʚʘʪʠ ʦʙʣʘʩʪʴ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ. ʏʘʩʪʠʥʘ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʇʨʠ ʚʠʙʦʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ (ʥʘʧʨʠʢʣʘʜ, ʫʢʣʘʜʘʥʥʷ ʙʝʪʦʥʫ ʚ ʦʧʘʣʫʙʢʠ) ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʠʢʣʽʯʥʽʩʪʴ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʣʝʢʪʫ. ʋ ʧʨʦʝʢʪʥʦ-

ʢʦʰʪʦʨʠʩʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʢʣʘʜʝʥʽ ʪʘʢʽ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʷʢ ʦʙʩʷʛ ʨʦʙʽʪ, ʧʨʠʡʥʷʪʘ ʪʝʭʥʦʣʦʛʽʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʪʨʠʚʘʣʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʧʝʨʘʮʽʾ ʙʫʣʘ ʪʨʦʭʠ ʤʝʥʰʦʶ ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʦʾ ʦʧʝʨʘʮʽʾ (ʥʘ 2-

3%): 

( ) 11,02 1,03ʆi ʆiʊ ʊ-² - ,                                                         (9) 

ʜʝ ʆiʊ  ʽ 1ʆiʊ -  - ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘʩʪʫʧʥʦʾ ʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʧʝʨʘʮʽʡ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʨʚ. ʎʝ ï ʛʨʘʥʠʯʥʘ ʫʤʦʚʘ ʧʦ ʢʦʞʥʽʡ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʭʦʜʠʪʴ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

 

ɺʠʩʥʦʚʢʠ. 

1. ʈʦʟʨʦʙʣʝʥʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʰʪʦʚʠʭ ʢʨʘʥʽʚ. 

2. ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʪʫ 
ʤʘʰʠʥʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʩʧʽʣʴʥʦ ʽʟ ʙʘʰʪʦʚʠʤ ʢʨʘʥʦʤ. 

3. ɺʠʷʚʣʝʥʥʷ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʢʦʤʧʣʝʢʪʫ ʤʘʰʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʽʥʽʤʘʣʥɹʽʡ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʜʦʩʪʘʚʢʫ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʾʾ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʧʽʜʡʦʤ ʢʨʘʥʦʤ ʧʨʠ ʚʠʩʦʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ɺ. ʄ. ʐʘʭʥʦʚʘ, ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʛʝʥ.ʜʠʨʝʢʪʦʨ ʇɸʊ ñʂʠʚʾɿʅɼɯɽʇò, 
ʅ. ʄ. ʌʽʘʣʢʦ, ʯʣʝʥ ʢʦʨ. ʅɸʅʋ, ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʂʇɯ, 
ʃ. ʌ. ʏʝʨʥʠʭ , ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʇɸʊ ñʂʠʚʾɿʅɼɯɽʇò, 
ɺ. ʂ. ʏʝʨʥʝʥʢʦ  ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʂʅʋɹɸ , 
ɺ. ɯ. ʉʘʚʝʥʢʦ,  ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ (ʈʌ), ɺɸʊ ɼʉʂ-3, 
ɯ. ʄ. ʉʫʭʦʨʦʩʦʚ, ʛʝʥ.ʜʠʨʝʢʪʦʨ ɺɸʊ ɼʉʂ-3, 
ʃ. ɻ. ʂʣʶʩ, ʛʦʣ.ʽʥʞʝʥʝʨ  ɺɸʊ ɼʉʂ-3 
 

ɺɯɼ ʅɸʋʂʆɺʀʍ ʊɽʆʈɯʁ ɼʆ  ɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ ɯ ʊɽʍʅʆʃʆɻɯʁ 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  ʑʦʨʽʯʥʦ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʪʨʝʙʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʪʨʘʯʘʻʪʴʩʷ 2500 ɻɼʞ (85 ʤʣʥ. ʪʦʥ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ) ʽ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʜʦʚʞʫʻ 

ʟʨʦʩʪʘʪʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ. ʊʘʢ, ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʙʫʪʦʢ ʧʘʣʠʚʘ ʚ ʋʢʨʘʾʥʽ ʟʥʠʟʠʚʩʷ ʥʘ 11,2%. ɺ ʮʽʡ ʩʠʪʫʘʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʫʚʘʥʥʷʤ ʣʶʜʝʡ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʢʫʤʫʣʶʶʯʠʭ ʽ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʨʫʜ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʚʘʣʦʚʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ 2-3 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ.  

ʅʘʨʦʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ï ʮʝ ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʥʘʜʟʚʠʯʘʡʥʦ ʦʙʪʷʞʝʥʘ 

ʛʘʣʫʟʷʤʠ ʚʘʞʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʤʘ ʛʦʣʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ ʽ 

ʜʠʩʧʨʦʧʦʨʮʽʻʶ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʪʘ ʦʙ'ʻʤʦʤ ʪʦʚʘʨʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʙʣʝʤʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ, ʜʦʙʨʦʙʫʪʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʤʦʛʫʪʥʦʩʪʽ ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ. ʈʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ï ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʴʦʛʦʜʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ, ʬʘʢʪʦʨʽʚ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ 

ʽʥʰʠʭ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʨʦʙʢʫ ʽʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʮʽʡ, ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʧʨʠ ʟʚʝʜʝʥʥʽ ʙʫʜʠʥʢʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ɼʦʩʚʽʜ ʧʝʨʝʜʦʚʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʷʢʽ ʚ ʧʝʨʽʦʜ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ 70-ʭ ʨʦʢʽʚ ʟʘ 5-6 ʨʦʢʽʚ ʩʢʦʨʦʪʠʣʠ ʥʘ ʦʜʥʫ ʪʨʝʪʠʥʫ ʚʠʪʨʘʪʠ ʝʥʝʨʛʦʥʦʩʽʾʚ 

ʥʘ ʦʜʠʥʠʮʶ ɺɺʇ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʯʝʟʥʠʭ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʋʢʨʘʾʥʠ ʚ 

ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʤʝʥʰʝʥʥʷ (ʩʢʦʨʦʯʝʥʥʷ) ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʧʣʦʨʝʩʫʨʩʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʜʝʨʞʘʚʥʘ ʩʠʩʪʝʤʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ 

ʧʨʠʥʮʠʧ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. ʂʨʠʪʝʨʽʻʤ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʻ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʝʢʦʥʦʤʽʶ 

ʰʣʷʭʦʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘʪʨʘʪʠ ʥʘ ʾʾ 

ʨʝʘʣʽʟʘʮʽʶ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʽʚʝʥʴ ʞʠʪʪʷ ʽ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʜʦʩʷʛʣʦ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ, ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʘʣʝ ʡ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʥʝʚʠʧʨʘʚʜʘʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙ'ʻʤʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟʽ ʩʧʘʣʶʚʘʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʚʘ ʽ ʟ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʧʠʪ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʚ ʞʠʪʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʦʪʨʝʙʘʤʠ ʚ 

ʦʧʘʣʝʥʥʽ ʙʫʜʽʚʝʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʷʢʠʤʠ ʟʘʣʝʞʠʪʴ ʙʽʣʴʰʝ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʥʽʞ 

ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʮʴʦʤʫ ʩʝʢʪʦʨʽ ʟʙʽʣʴʰʫʚʘʣʦʩʴ ʥʘ ʧʨʦʪʷʟʽ 
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ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʨʘʟʦʤ ʟ ʨʦʟʚʠʪʢʦʤ ʩʘʤʦʛʦ ʩʝʢʪʦʨʘ. ɹʽʣʷ 40% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʞʠʪʣʦʚʠʡ ʢʦʤʧʣʝʢʩ (ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʶ 

ʙʫʜʽʚʝʣʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʋʢʨʘʾʥʠ ʧʨʦʞʠʚʘʻ ʚ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʧʘʥʝʣʴʥʠʭ 

ʙʫʜʠʥʢʘʭ, ʧʦʙʫʜʦʚʘʥʠʭ ʚ ʧʝʨʽʦʜ, ʢʦʣʠ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦ ʥʠʟʴʢʽ ʮʽʥʠ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ 

ʩʧʽʚʧʘʜʘʣʠ ʟ ʚʠʤʦʛʘʤʠ ʧʨʠʩʢʦʨʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʟʤʝʥʰʝʥʥʷ ʚʘʨʪʦʩʪʽ, ʩʢʦʨʦʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʦʻʤʥʦʩʪʽ ʪʘ ʧʨʘʮʝʤʽʩʪʢʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʊʦʤʫ, ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʙʫʜʠʥʢʘʭ, 

ʧʦʙʫʜʦʚʘʥʠʭ 20-30 ʨʦʢʽʚ ʥʘʟʘʜ ʚʝʣʠʯʝʟʥʽ ʽ ʧʦʪʝʥʮʽʘʣ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʟʥʘʯʥʠʡ. 

ɺ ʢʨʘʾʥʘʭ ʉʭʽʜʥʦʾ ʽ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʩʫʪʪʻʚʦ ʚʠʱʝ, ʥʽʞ ʚ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ɿʘʛʘʣʴʥʘ ʧʠʪʦʤʘ ʧʦʪʨʝʙʘ ʞʠʪʣʦʚʠʭ 

ʙʫʜʠʥʢʽʚ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʽ ʪʝʧʣʦʚʽʡ ʝʥʝʨʛʽʾ ʥʘ ʩʭʦʜʽ ɭʚʨʦʧʠ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 250-400 ʢɺʪ 

ʯ/ʤ
2
, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 150-230 ʢʚʪ.ʯ/ʤ

2
 ʚ 

ʨʽʢ. ɺ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ ʜʦʙʨʝ ʽʟʦʣʴʦʚʘʥʽ ʙʫʜʠʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 120-150 ʢɺʪ-ʯ/ʤ
2
 

ʟʘ ʨʽʢ, ʘ ʪʘʢ ʟʚʘʥʽ ʝʥʝʨʛʝʪʠʯʥʦ ʝʬʝʢʪʠʚʥʽ ʙʫʜʠʥʢʠ, ʫʪʝʧʣʝʥʽ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʙʽʣʴʰʝ 60-80 ʢɺʪ-ʯ/ʤ
2
 ʚ ʨʽʢ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʟʢʠʡ ʜʝʬʽʮʠʪ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚ ʋʢʨʘʾʥʽ ʟ 1995 ʨʦʢʫ ʘʚʪʦʨʩʴʢʠʤ 

ʢʦʣʝʢʪʠʚʦʤ ʨʦʟʨʦʙʣʝʥʽ ʽ ʚʚʝʜʝʥʽ ʚ ʜʽʶ ʥʦʚʽ ʥʦʨʤʘʪʠʚʠ ʧʠʪʦʤʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ 

ʩʠʩʪʝʤʘʭ ʦʧʘʣʝʥʥʷ ʞʠʪʣʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ʙʫʜʽʚʝʣʴ. ɺ ʥʦʚʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʟʘʢʣʘʜʝʥʦ ʟʥʠʞʝʥʥʷ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʚ ʙʫʜʠʥʢʘʭ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʟʘ ʥʦʚʠʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʧʨʠʙʣʠʟʥʦ ʥʘ 40% [3].   . 

ʊʝʧʣʦʚʠʡ ʢʦʤʬʦʨʪ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟʘʙʝʟʧʝʯʫʻ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ. ɺʠʤʦʛʠ ʜʦ 

ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʶʜʠʥʠ ʽ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʶʪʴ, ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʣʠʰʝ ʥʝʟʥʘʯʥʠʤʠ ʜʝʪʘʣʷʤʠ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʽʚ ʘʙʦ ʟʚʠʯʢʠ ʛʨʦʤʘʜʷʥ. 

ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʜʣʷ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʚʠʟʥʘʯʝʥʦ ʛʽʛʽʻʥʽʩʪʘʤʠ ʥʘ ʨʽʚʥʽ 20-22Áʉ. ɺ ʪʦʡ ʯʘʩ ʜʽʶʯʠʤʠ ʥʦʨʤʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʞʠʪʣʦʚʠʭ 

ʪʘ ʮʠʚʽʣʴʥʠʭ ʩʧʦʨʫʜ ʪʝʤʧʝʨʘʪʫʨʫ 18Áʉ. ʍʦʯʘ ʥʝ ʚʩʽ ʣʶʜʠ ʧʦʟʠʪʠʚʥʦ ʩʧʨʠʡʤʘʶʪʴ ʮʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʩʢʣʘʜʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʥʝ ʜʦʟʚʦʣʷʻ ʾʾ ʧʽʜʥʷʪʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʠʥʢʽʚ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʢʦʤʬʦʨʪ ʚ ʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʴ, ʷʢʽ ʦʙʽʛʨʽʚʘʶʪʴʩʷ ʙʝʟ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ʇʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʘʜʽʘʮʽʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʇʽʜ ʨʘʜʽʘʮʽʡʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʨʦʟʫʤʽʶʪʴ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʽʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠʤʽʱʝʥʥʷ. ɺ 

ʙʫʜʠʥʢʘʭ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʚʽʢʦʥ ʪʘ ʧʽʜʣʦʛʠ ʨʘʜʽʘʮʽʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʝʥʘ, ʪʦʤʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʨʽʚʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ 

ʧʽʜʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʱʦ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʧʨʠ ʧʦʢʨʘʱʝʥʥʽ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʚʥʽʰʥʽʭ 

ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʪʘʢʦʛʦ ʞ ʨʽʚʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʫ, ʷʢʠʡ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʧʨʠʙʣʠʟʥʦ ʥʘ 

ʜʚʘ ʛʨʘʜʫʩʠ. ʊʦʤʫ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʻ 

ʧʦʢʨʘʱʝʥʥʷ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʾʭ ʦʛʦʨʦʜʞʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʩʪʽʥ, ʚʽʢʦʥ, ʩʪʠʢʽʚ, ʧʽʜʣʦʛʠ ʧʽʜʚʘʣʫ, ʛʦʨʠʱʘ). 

ɸʚʪʦʨʠ ʨʦʙʦʪʠ, ʩʧʝʮʽʘʣʽʩʪʠ ɺɸʊ"ɼɹʂ-3", ɯʊʊʌ ʅɸʅʋ ʽ ʂʅʋɹɸ, ʧʨʦʜʦʚʞʫʶʪʴ 

ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʧʣʦʟʘʭʠʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʠʪʨʘʪ ʙʫʜʽʚʝʣʴ ʽ ʟʘʭʠʩʪʫ  ʞʠʪʣʘ  ʚʽʜ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʽ ʩʧʝʢʠ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʚʠʢʣʘʜʝʥʽ ʚ ʪʝʦʨʽʾ ʣʦʢʘʣʽʟʘʮʽʾ [1]. ɿʥʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʢʦʥʽʚ ʷʚʠʱ ʧʝʨʝʥʦʩʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʪʝʧʣʦʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʧʦʨʫʜ. 



ʊʝʭʥʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ ˉ25, 2010 

 

 108 

         ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʧʦʰʫʢʽʚ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʪʘ 

ʚʧʨʦʚʘʜʠʪʠ ʥʦʚʽ, ʙʽʣʴʰ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʦʛʦʨʦʜʞʫʶʯʠ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʪʨʠʰʘʨʦʚʠʭ 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʟ ʧʽʜʚʠʱʝʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ,  ʪʘ  

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʽ, ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʚ ʤ. ʂʠʻʚʽ, ʚʧʨʦʚʘʜʠʪʠ ʥʘʚʽʩʥʽ ʚʝʥʪʠʣʴʦʚʘʥʽ ʬʘʩʘʜʠ, ʱʦ 

ʜʘʣʦ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ  ʜʘʚʥʶ ʽ ʟʣʦʙʦʜʝʥʥʫ ʧʨʦʙʣʝʤʫ ʟʘʪʽʢʘʥʥʷ ʪʘ ʧʨʦʤʝʨʟʘʥʥʷ  ʩʪʠʢʽʚ ʽ 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʚ ʤʘʩʦʚʦʤʫ ʞʠʪʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ɹʫʜʠʥʢʠ ʩʪʘʣʠ ʝʥʝʨʛʦʝʢʦʥʦʤʽʯʥʠʤʠ ï 

ñʪʝʧʣʠʤʠò ʚʟʠʤʢʫ ʽ ʟʘʭʠʱʝʥʠʤʠ ʚʽʜ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʽ ʩʧʝʢʠ ʚʣʽʪʢʫ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ [2].    

  ɿʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ. 

1. ɺʠʟʥʘʯʝʥʦ ʽ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʷʚʠʱ ʪʝʧʣʦʦʙʤʽʥʫ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʞʠʪʣʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ʙʫʜʠʥʢʘʭ ʽ 

ʩʧʦʨʫʜʘʭ ʥʘ ʙʘʟʽ ʩʪʚʦʨʝʥʦʾ ʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ, ʥʘʟʚʘʥʦʶ ʪʝʦʨʽʻʶ ʣʦʢʘʣʽʟʘʮʽʾ,  ʦʩʥʦʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʧʨʠʥʮʠʧʠ ʷʢʦʾ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ [1]: 

Á ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʟʘʛʘʣʴʥʝʥʘ ʬʦʨʤʘ ʬʘʢʪʫ ʨʝʘʣʽʟʘʮʽʾ ʚ ʙʘʛʘʪʦʤʽʨʥʠʭ ʧʨʦʮʝʩʘʭ 

ʧʝʨʝʥʦʩʫ ʷʚʠʱ ʧʨʦʩʪʦʨʦʚʦʾ ʽ ʯʘʩʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʚʧʣʠʚʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʤʦʚ 

ʦʜʥʦʟʥʘʯʥʦʩʪʽ;    

Á ʨʦʟʢʨʠʪʽ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʷʚʠʱ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ 

ʙʘʛʘʪʦʤʽʨʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʢʘʟʘʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʫ. 

(ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʙʫʜʦʚʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ ʢʦʥʚʝʢʪʦʨʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ, ʘ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʩʘʤʘ ʤʝʪʦʜʠʢʘ ʥʘʚʝʜʝʥʘ ʫ ʨʦʙʦʪʽ);  

Á ʨʦʟʢʨʠʪʠʡ ʧʨʠʥʮʠʧ ʟʘʤʽʱʝʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫʤʦʚ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʽ ʘʥʘʣʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. (ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʤʽʱʝʥʴ ʨʽʟʥʠʭ ʫʤʦʚ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʥʘ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʚ ʰʘʨʦʚʦ-ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ 

ʽʤʧʫʣʴʩʥʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʥʘʚʝʜʝʥʦ ʫ ʨʦʙʦʪʽ).  

2. ʈʦʟʨʦʙʣʝʥʘ ʫʪʦʯʥʝʥʘ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʫʤʽʩʥʫ 

ʜʽʶ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʧʽʜʣʦʛʦʶ, ʦʛʦʨʦʜʞʫʶʯʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʽ ʧʦʚʽʪʨʷʤ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʧʨʦʮʝʩʠ ʘʢʫʤʫʣʷʮʽʾ ʪʝʧʣʘ ʦʛʦʨʦʜʞʫʶʯʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʦʤʝʥʠʩʪʦʾ ʽ ʢʦʥʚʝʢʮʽʡʥʦʾ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʦʛʦʨʦʜʞʝʥʴ, ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚ  ʷʢ ʚ ʩʝʨʝʜʠʥʽ, ʪʘʢ ʽ ʟʦʚʥʽ ʧʨʠʤʽʱʝʥʴ.            

 .   ʅʘ ʦʩʥʦʚʽ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʨʠʤʽʱʝʥʥʽ ʚʠʟʥʘʯʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʚ ʧʨʠʤʽɦ ʝʥʥʷʭ ʪʘ ʧʨʦʚʝʜʝʥʦ ʰʠʨʦʢʝ ʢʦʤʧʣʝʢʩʥʝ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʾʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʜʣʷ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʘʥʘʣʽʪʠʯʥʦ-ʯʠʩʣʦʚʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʠʭ 

ʨʝʞʠʤʽʚ ʟ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʰʘʨʦʚʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʦʛʦʨʦʜʞʫʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ ʨʽʟʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʦʧʘʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʽʥʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʷʢʠʡ ʤʘʻ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

Á ʧʦʣʽʧʰʝʥʥʷ ʟʙʽʞʥʦʩʪʽ ʨʷʜʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ 

ʧʨʠʤʽʱʝʥʴ ʟ ʦʜʥʦʰʘʨʦʚʠʤʠ ʦʛʦʨʦʜʞʫʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ; 

Á ʤʦʞʣʠʚʽʩʪʴ ʟʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʟ ʙʘʛʘʪʦʰʘʨʦʚʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʜʦ ʩʠʩʪʝʤʠ 
ʽʥʪʝʛʨʘʣʴʥʠʭ ʽ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʭ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ ʅʴʶʪʦʥʘ-ʂʦʪʝʩʘ ʟ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ ʚʘʛʦʚʦʶ ʬʫʥʢʮʽʻʶ, ʷʢʘ ʧʦʢʨʘʱʫʻ ʟʙʽʞʥʽʩʪʴ ʨʷʜʽʚ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʷʜʝʨ; 

Á ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʣʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦ-

ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ. 
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        4. ɺʠʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʦʩʦʙʣʠʚʦʩʪ ̔ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʦʦʱʘʜʣʠʚʠʭ 

ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʧʘʣʝʥʥʷ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʠʥʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʟʨʦʙʢʫ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʽʜʣʦʛʦʚʦʛʦ 

ʪʝʧʣʦʘʢʫʤʫʣʷʮʽʡʥʦʛʦ ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʽʚ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ɼɹʅ ɺ.2.5-24-2003 

çɽʣʝʢʪʨʠʯʥʘ ʢʘʙʝʣʴʥʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷè ʪʘ çʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʚʠʙʦʨʫ ʪʠʧʽʚ 

ʧʽʜʣʦʛʦʚʠʭ ɽʂʉʆ-ʊɸ ʽ ʝʥʝʨʛʦʦʱʘʜʣʠʚʠʭ ʨʝʞʠʤʽʚ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʚ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ 

ʙʫʜʠʥʢʘʭ ʜʣʷ ʚʩʽʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʦʥ ʋʢʨʘʾʥʠè. 

        ʇʨʠ ʮʴʦʤʫ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʙʘʟʽ ʪʝʦʨʽʾ 

ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʘʢʘʜ. ʃʠʢʦʚʘ ɸ.ɺ. ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʚʠʙʦʨʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʝʞʠʤʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʣʦʛʦʚʦʛʦ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʣʦ (ʨʘʟʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʢʘʣʴʥʦʛʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʂʠʾʚɿʅɼʅɯɽʇ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʨʝʞʠʤʽʚ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠ ʨʽʟʥʦʤʫ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʚʽʜʥʦʩʥʦ ʬʘʩʘʜʫ ʙʫʜʠʥʢʽʚ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʙʣʠʟʴʢʠʭ ʜʦ ʥʘʪʫʨʥʠʭ) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʘʢʫʤʫʣʶʚʘʥʥʽ ʪʝʧʣʘ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜʣʦʛ, ʘ ʡ ʫʩʽʭ ʦʛʦʨʦʜʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʘʭ, ʱʦ ʩʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 3,0 ʽ 6,1 %. 

        ɼʣʷ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʮʽ ʦʟʥʘʢʠ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ 

ʝʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ (ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ 

ʤʦʥʪʘʞʽ ʪʝʧʣʦʘʢʫʤʫʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ 9-ʪʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʦʣʘʭ)  ʚ ʍʤʝʣʥɹʠʮʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʷʢʠʡ ʩʢʣʘʚ 96210 ʛʨʥ. ʥʘ 1 ʨʽʢ. 

5. ʂʦʣʝʢʪʠʚʦʤ ʘʚʪʦʨʽʚ, ʢʨʽʤ ʚʠʱʝ ʚʽʜʟʥʘʯʝʥʠʭ ʨʦʙʽʪ, ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ [2-5]: 

Á ʥʦʚʽ ʪʠʧʠ ʝʬʝʢʪʠʚʥʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʟʦʚʥʽʰʥʽʭ 
ʩʪʽʥ, ʩʪʠʢʽʚ, ʚʽʢʦʥ, ʧʽʜʣʦʛ ʽ ʪ.ʜ.), ʷʢʽ ʤʘʶʪʴ ʟʥʘʯʥʦ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʦʧʦʨʫ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʦʤʠʤʠ; 

Á ʤʝʪʦʜʠʢʠ, ʧʨʠʣʘʜʠ, ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʫʥʽʢʘʣʴʥʫ ʢʣʽʤʘʪʠʯʥʫ ʢʘʤʝʨʫ ʽ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʛʘʣʫʟʽ ʪʝʧʣʦʬʽʟʠʢʠ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

Á ʧʨʦʝʢʪʠ ʙʫʜʽʚʥʠʮʪʚʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʛʦʨʦʜʞʫʶʯʠʭ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  ʥʦʚʦʛʦ ʪʠʧʫ; 

Á ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʠʰʘʨʦʚʠʭ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʥʘ   ʟʚôʷʟʢʘʭ ʽ 
ʪʝʭʥʦʣʦʛʽʶ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʬʝʢʪʠʚʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʠʩʪʝʤ ʜʣʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ; 

Á ʥʦʚʽ ʥʦʨʤʘʪʠʚʠ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ɼɹʅ 

ɺ.2.6-31.2006 çʂʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴè) ʜʣʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʙʘʟʽ ʮʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʨʦʟʨʦʙʣʝʥʦ 

ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʥʦʚʫ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ: ʽʥʩʪʨʫʢʮʽʾ, ʢʘʣʴʢʫʣʷʮʽʾ 

ʪʨʫʜʦʚʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʘʪʨʘʪ, ʧʨʦʝʢʪʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʘʨʪʠ 

(ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʤʦʥʪʘʞʝʤ ʥʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ); 

Á ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ɯʊʇ ʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 
ʧʨʘʢʪʠʮʽ; 

Á ʩʧʝʮʽʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO 

9001:2008, ʷʢʘ ʚʽʜʟʥʘʯʝʥʘ ʤʽʞʥʘʨʦʜʥʠʤ ʩʝʨʪʠʬʽʢʘʪʦʤ çɺʠʟʥʘʥʥʷ ʜʦʩʢʦʥʘʣʦʩʪʽ ʚ 

ɭʚʨʦʧʽè, ʘ ʪʘʢʦʞ ʤʽʞʥʘʨʦʜʥʦʶ ʥʘʛʦʨʦʜʦʶ ʟʘ ʫʩʧʽʭʠ ʚ ʙʫʜʽʚʥʠʮʪʚʽ çʇʣʘʪʠʥʦʚʘ 

ʟʽʨʢʘè, ʜʠʧʣʦʤʘʤʠ ʣʘʫʨʝʘʪʽʚ 13-ʛʦ ʪʘ 15-ʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʢʫʨʩʫ ʟ ʷʢʦʩʪʽ ʽ 

ʜʠʧʣʦʤ ʬʽʥʘʣʽʩʪʘ 4-ʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʫʨʥʽʨʫ ʟ ʷʢʦʩʪʽ  (2008ʨ., 2011ʨ.). 

Á ʟʘ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʙʫʜʦʚʘʥʦ ʽ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ ʟ 

ʝʬʝʢʪʠʚʥʠʤʠ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤʠ ʦʛʦʨʦʜʞʫʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʙʽʣʴʰʝ 127 

ʙʫʜʠʥʢʽʚ (ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 2750164 ʤ
2
), ʟʘ ʜʦʩʪʫʧʥʠʤʠ ʮʽʥʘʤʠ, ʘ ʫʤʦʚʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʢʚʘʨʪʠʨ  ʩʢʣʘʚ ʧʦ ʟʙʝʨʝʞʝʥʥʶ  ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 
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ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 301 ʤʣʥ. ʛʨʥ. ʊʽʣʴʢʠ ʚ 2008 ʨʦʮʽ  ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʛʽʡ ʟʙʫʜʦʚʘʥʦ ʙʽʣʴʰʝ 90 ʪʠʩ.ʤ
2
 ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʣʘ ʟʘ 

ʜʝʨʞʘʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. 
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ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷè ɺʠʧʫʩʢ 17. ï ʂ.: 2004. ï 8 ʩ. 
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ʖ.ɸ.ʂʘʨʧʘʯʝʚ, ɿʘʚ. ʚʽʜʜʽʣʝʥʥʷʤ ʄʅɼɯ ʇʄ ñʈʠʪʤò, ʅʊʋ (ʂʇɯ) ʜ.ʪ.ʥ., ʧʨʦʬ., 
ɺ.ʄ.ʇʘʚʣʶʢ, ɿʘʚ. ʣʘʙʦʨʘʪʦʨʽʾ ʄʅɼɯ ʇʄ ñʈʠʪʤò, ʅʊʋ (ʂʇɯ) ʢ.ʪ.ʥ., 
ʖ.ʄ.ɼʴʦʤʽʥ, ʧʦʰʫʢʫʚʘʯ ʅʊʋ (ʂʇɯ) 
 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʏʀʍ ʇʈʆʎɽʉɯɺ ɸɻʈɽɻɸʊʋ ɼʃʗ ɹɽɿʇʆɺɯʊʈʗʅʆɻʆ 

ʈʆɿʇʀʃʖɺɸʅʅʗ ʇʆʃɯʋʈɽʊɸʅʆɺʆɰ ʉʋʄɯʐɯ  ʇʈʀ ɰɰ ɸɺʊʆʄɸʊʀʏʅʆʄʋ 

ʅɸʅɽʉɽʅʅɯ ʅɸ ʄɸɻɯʉʊʈɸʃʔʅɯ ʊʈʋɹʆʇʈʆɺʆɼʀ 

 

ɺʩʪʫʧ. ɺ ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʥʠʭ ʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ (ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ ʩʫʤʽʰʝʡ), ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʙʝʟʧʦʚʽʪʨʷʥʠʤ 

ʨʦʟʧʠʣʶʚʘʥʥʷʤ. ʅʘ ʧʨʷʤʠʭ ʜʽʣʷʥʢʘʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʟʥʘʡʰʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʛʨʝʛʘʪ, ʷʢʠʡ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʧʦ ʾʭ ʧʦʚʝʨʭʥʽ, ʘ ʨʦʟʧʠʣʶʚʘʯʽ   ʚʠʢʦʥʫʶʪʴ ʟʚʦʨʦʪʥʦ-ʦʙʝʨʪʦʚʽ 

ʢʦʣʠʚʘʥʥʷ ʥʘʚʢʨʫʛʠ ʦʩʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʨʠʚʦʜʫ ʟ ʢʨʠʚʦʰʠʧʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ. ɺ ʉʐɸ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʤʫʬʪʦʚʠʡ ʧʨʠʚʽʜ 

ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʚʝʜʝʥʥʷ ʪʨʠʤʘʯʽʚ ʨʦʟʧʠʣʶʚʘʯʽʚ ʟ ʚʝʜʫʯʦʾ ʣʘʥʢʠ ʣʘʥʮʶʛʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʦ 

ʚʝʜʝʥʦʾ [1]. ʆʜʥʘʢ ʟʘʟʥʘʯʝʥʽ ʧʨʠʚʦʜʠ ʤʘʣʠ ʥʝʚʝʣʠʢʫ ʪʦʯʥʽʩʪʴ ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ 

ʧʦʢʨʠʪʪʷ.  

ʄʝʪʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ  

ʪʦʯʥʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʦʟʧʠʣʶʚʘʯʽʚ (HD629, ʅD519) ʘʛʨʝʛʘʪʫ ʄʊʋ-532 ʪʘ ʘʛʨʝʛʘʪʫ ʋɼʅ-3 ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʦʜʘʯʽ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟʧʦʚʽʪʨʷʥʦʛʦ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʩʪʝʥʜʽ, ʘ ʪʘʢʦʞ ʥʘ ʬʨʘʛʤʝʥʪʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʝʛʘʪʫ ʄʊʋ-532 

ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʧʦʣʽʛʦʥʽ  ɯʊɽʉʋ Ăʅʘʬʪʦʛʘʟʙʫʜʽʟʦʣʷʮʽʷò [5]. 

ɼʦ ʩʢʣʘʜʫ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ  (ʨʠʩ.1)  ʫʚʽʡʰʣʠ: ʘʛʨʝʛʘʪ 1 ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʦʜʘʯʽ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʜʦ ʨʦʟʧʠʣʶʚʘʯʘ 2,  ʟôʻʜʥʫʶʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ 3,  ʟʘʩʣʽʥʢʘ 4,  ʤʝʭʘʥʽʟʤ 

5 ʧʝʨʝʩʫʚʘʥʥʷ ʟʘʩʣʽʥʢʠ 4,  ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʦʙʝʨʪʦʚʠʡ ʙʘʨʘʙʘʥ 6, ʝʣʝʢʪʨʠʯʥʠʡ 

ʜʚʠʛʫʥ 7, ʨʝʜʫʢʪʦʨ 8, ʜʚʽ ʟôʻʜʥʫʶʯʽ ʤʫʬʪʠ 9, ʨʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽ 10, ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ 11 

ʪʘ ʤʝʭʘʥʽʟʤ 12 ʫʩʪʘʥʦʚʢʠ ʪʘ ʧʝʨʝʩʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ 11. ʆʙʝʨʪʦʚʠʡ ʙʘʨʘʙʘʥ 6 

ʚʠʢʦʥʘʥʦ ʟ ʥʘʩʢʨʽʟʥʠʤ ʧʨʷʤʦʢʫʪʥʠʤ ʦʪʚʦʨʦʤ (ʜʽʘʬʨʘʛʤʦʶ) 13. 

ʇʨʘʮʶʻ ʩʪʝʥʜ ʪʘʢʠʤ ʯʠʥʦʤ. ʋ ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʘʩʣʽʥʢʘ 4 ʧʝʨʝʢʨʠʚʘʻ 

ʧʦʟʜʦʚʞʥʶ ʚʽʩʴ çɺè ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ 2, ʘ ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ 11 ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ 6. ʅʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʚʤʠʢʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʜʚʠʛʫʥ 7 

ʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ 10, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʜʘʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʙʘʨʘʙʘʥʘ 6. ʇʽʩʣʷ ʯʦʛʦ ʚʤʠʢʘʶʪʴʩʷ ʘʛʨʝʛʘʪ 1 ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʦʜʘʯʽ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʪʘ 

ʨʦʟʧʠʣʶʚʘʯ 2 ʧʦʣʽʫʨʝʪʘʥʫ. ʇʽʩʣʷ ʚʠʭʦʜʫ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ ʥʘ ʩʪʘʣʠʡ ʨʝʞʠʤ, ʟʘʩʣʽʥʢʫ 

4 ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʢʨʘʡʥʻ ʣʽʚʝ ʧʦʣʦʞʝʥʥʷ ʧʽʜ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʜʽʘʬʨʘʛʤʠ 13 ʧʦʟʘ ʬʘʢʝʣʦʤ 

ʨʦʟʧʠʣʶʚʘʯʘ 2. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʦʛʦ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʙʘʨʘʙʘʥʘ 6, ʟʘʩʣʽʥʢʘ 4 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʢʨʘʡʥʻ ʧʨʘʚʝ (ʚʠʭʽʜʥʝ) ʧʦʣʦʞʝʥʥʷ, ʧʝʨʝʢʨʠʚʘʶʯʠ ʚʽʩʴ ɺ ʬʘʢʝʣʘ 

ʨʦʟʧʠʣʶʚʘʯʘ 2, ʟʫʧʠʥʷʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʜʚʠʛʫʥ 7, ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ 11 ʚʠʪʷʛʫʻʪʴʩʷ ʟ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ 6 ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʤʠʚʢʘ ʪʨʫʙʦʧʨʦʚʦʜʫ 3. 

ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʢʽʣʴʢʦʭ ʜʦʩʣʽʜʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʤʽʥʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 11, ʘ ʯʘʩʪʠʥʘ 

ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ 6, ʱʦ ʥʝ ʧʽʜʣʷʛʘʻ ʥʘʥʝʩʝʥʥʶ ʧʦʢʨʠʪʪʷ, ʟʘʢʨʠʚʘʻʪʴʩʷ ʢʦʞʫʭʦʤ. 

ʇʨʠ ʦʙʨʘʥʥʽ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ ʚʨʘʭʦʚʫʚʘʣʠʩʴ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʥʘʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʛʨʝʛʘʪʫ ʄʊʋ-532. 
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ʈʠʩʫʥʦʢ 1.  ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʪʦʚʱʠʥʠ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦ ʚʽʜʙʠʪʢʫ ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ ʽ ʧʦ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʩʥʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ: 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ,  ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ ʪʘ ʨʝʜʫʢʪʦʨʘ, ï ʙʫʣʦ ʦʙʨʘʥʦ 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, 4,37=án ʦʙ/ʭʚ., ʷʢʘ ʧʨʠ ʟʘʜʘʥʦʤʫ ʨʦʟʭʦʜʽ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ 

ʩʫʤʽʰʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘ  ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʧʦʢʨʠʪʪʷ.       

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʨʦʟʭʦʜʫ ʧʦʣʽʫʨʝʪʘʥʫ ʧʦ ʧʣʦʱʽ ʚʽʜʙʠʪʢʘ ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʧʦʩʦʙʦʤ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʥʠʡ ʥʘ 

ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʫ ʚʽʜʙʠʪʦʢ ʧʦʜʽʣʷʚʩʷ ʥʘ ʨʽʚʥʽ ʢʚʘʜʨʘʪʠ (ʧʨʷʤʦʢʫʪʥʠʢʠ) ʟ ʩʪʦʨʦʥʦʶ, ʷʢʘ 

ʜʝʱʦ ʙʽʣʴʰʘ ʟʘ ʜʽʘʤʝʪʨ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʘ  ʧʨʠʣʘʜʫ Elcometer-456, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʚ ʢʦʞʥʦʤʫ ʢʚʘʜʨʘʪʽ (ʧʨʷʤʦʢʫʪʥʠʢʫ) ʚʽʜʙʠʪʢʘ 

ʬʘʢʝʣʘ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʦʙôʻʤʥʠʡ ʨʦʟʭʽʜ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʟʛʽʜʥʦ 

ʥʘʩʪʫʧʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

                                          )/(30 äøijêîðááij bNKabRnq dp= ,          (1) 

ʜʝ   ijq ï ʝʣʝʤʝʥʪʘʨʥʠʡ ʦʙôʻʤʥʠʡ ʨʦʟʭʽʜ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ, ʩʤ
3
/ʩ;  

ji , ï ʧʦʟʥʘʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ,  ʩʪʦʚʧʮʽʚ ʽ ʨʷʜʢʽʚ  ʧʨʠ ʧʦʜʽʣʝʥʥʽ  ʚʽʜʙʠʪʢʘ ʬʘʢʝʣʘ 

ʨʦʟʧʠʣʶʚʘʯʘ  ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ 

ʧʨʷʤʦʢʫʪʥʠʢʠ (ʢʚʘʜʨʘʪʠ); 

       ba,  ï ʩʪʦʨʦʥʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ (ʢʚʘʜʨʘʪʘ), ʩʤ;  

      ʙR  ï ʨʘʜʽʫʩ ʙʘʨʘʙʘʥʘ 22,5 ʩʤ; 

      ʢʦʨʂ  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʛʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʧʦ ʚʽʜʙʠʪʢʫ ʬʘʢʝʣʘ 

ʨʦʟʧʠʣʶʚʘʯʘ;   

     ijdï ʪʦʚʱʠʥʘ ʧʦʢʨʠʪʪʷ ʚ ʮʝʥʪʨʽ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ (ʢʚʘʜʨʘʪʘ), ʩʤ; 

      øN  ï ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ; 

       ʜb  ï ʰʠʨʠʥʘ ʜʽʘʬʨʘʛʤʠ ʙʘʨʘʙʘʥʘ, 3,0 ʩʤ.  

 ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʤʦʥʪʘʞʥʦ-

ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚ ʨʦʟʤʽʨʘʭ ʜʽʘʬʨʘʛʤʠ ʙʘʨʘʙʘʥʘ ʪʘ ʱʽʣʴʦʚʦʛʦ 

ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʨʦʟʧʠʣʶʚʘʯʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʥʝʧʘʨʘʣʝʣʴʥʦʩʪʽ. ʆʢʨʽʤ ʪʦʛʦ ʽʩʥʫʻ ʯʘʩʪʢʦʚʝ 

ʨʦʟʩʽʶʚʘʥʥʷ ʬʘʢʝʣʘ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʝʨʝʪʠʥʘʥʥʷ ʢʨʦʤʢʘʤʠ ʜʽʘʬʨʘʛʤʠ 

ʙʘʨʘʙʘʥʘ. ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʭʠʙʦʢ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʧʦʜʽʣʫ ʪʦʚʱʠʥʠ 
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ʧʦʢʨʠʪʪʷ ʧʦ ʧʣʦʱʽ ʚʽʜʙʠʪʢʘ ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ.  ʊʦʤʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʜʝʥʥʷ ʚ 

ʟʘʣʝʞʥʽʩʪʴ (1) ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ 

ʬʦʨʤʫʣʠ:  

           âáêîð QQÊ /= ,                   (2) 

ʜʝ   ʚQ  ï ʩʫʤʘʨʥʘ  ʚʠʪʨʘʪʘ  ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ  ʩʫʤʽʰʽ,  ʨʦʟʨʘʭʦʚʘʥʠʡ  ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʪʦʚʱʠʥʠ 

ʧʦʢʨʠʪʪʷ ʧʦ ʚʽʜʙʠʪʢʫ 

ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ; 

       áQ  ï ʩʫʤʘʨʥʘ  ʚʠʪʨʘʪʘ  ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ,  ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ  ʨʦʟʧʦʜʽʣʦʤ  ʪʦʚʱʠʥʠ 

ʧʦʢʨʠʪʪʷ ʧʦ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ, ʱʦ ʧʦʣʽʤʝʨʠʟʫʚʘʚʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʫ, ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʨʦʟʭʦʜʽʚ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʚʠʟʥʘʯʘʣʦʩʴ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

      )2/( MxáQ tVtV=h ,         (3) 

ʜʝ   Qh  ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʽ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʭʦʜʽʚ;     

ʙV  ï ʦʙôʻʤ ʧʦʢʨʠʪʪʷ, ʱʦ ʧʦʣʽʤʝʨʠʟʫʚʘʣʘʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʫ ʽ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʜʦʙʫʪʦʢ 

ʡʦʛʦ ʩʝʨʝʜʥʴʦʾ   

ʪʦʚʱʠʥʠ ʥʘ ʧʣʦʱʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ, ʩʤ
3
; 

xt ï ʯʘʩ ʧʦʜʚʽʡʥʦʛʦ ʭʦʜʫ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ʘʛʨʝʛʘʪʫ ʋɼʅ-3 ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʦʜʘʯʽ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ, ʩ;                 

t  ï ʯʘʩ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʜʽʣʷʥʮʽ, ʩ; 

MV ï ʨʦʙʦʯʠʡ ʦʙôʻʤ ʧʦʨʰʥʝʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ʘʛʨʝʛʘʪʫ ʋɼʅ-3, 212,4 ʩʤ
3
.       

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʦʣʽʫʨʝʪʘʥʦʚʘ ʩʫʤʽʰ ɹɸʁʉʀʊ ʚʠʨʦʙʥʠʮʪʚʘ 

ɯʊɽʉʋ ñʅʘʬʪʦʛʘʟʙʫʜʽʟʦʣʷʮʽʷò.  ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ  ʨʦʟʧʦʜʽʣʫ ʪʦʚʱʠʥʠ  10-ʪʠ 

ʰʘʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ  ʧʦ ʚʽʜʙʠʪʢʫ ʬʘʢʝʣʘ ʟ ʨʦʟʤʽʨʘʤʠ  90ʭ375ʤʤ, ʷʢʠʡ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 25 

ʩʪʦʚʧʮʽʚ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ, ʦʜʥʦʯʘʩʥʦ ʟ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷʤ ʚʽʜʙʠʪʢʘ ʬʘʢʝʣʘ ʨʦʟʧʠʣʶʚʘʯʘ, 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʙʘʨʘʙʘʥ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʡʦʛʦ ʪʦʚʱʠʥʠ ʚ ʮʝʥʪʨʘʭ 11 ʚʽʜʨʽʟʢʽʚ, ʥʘ ʷʢʽ ʙʫʣʦ ʧʦʜʽʣʝʥʦ 8 ʧʨʷʤʠʭ  ʪʚʽʨʥʠʭ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ.  

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʙʘʨʘʙʘʥ ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʫʤʦʚ ʡʦʛʦ 

ʦʙʝʨʪʘʥʥʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʟʧʠʣʶʚʘʯʘ ʚʟʜʦʚʞ ʦʩʽ ʙʘʨʘʙʘʥʫ, ʷʢʝ ʤʘʻ 

ʤʽʩʮʝ ʚ ʨʝʘʣʴʥʦʤʫ ʘʛʨʝʛʘʪʽ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʥʝ ʚʭʦʜʠʣʠ ʪʘʢʽ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʝʛʘʪʫ. ʇʨʦʪʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ  ʘʛʨʝʛʘʪʫ, ʥʝʦʙʭʽʜʥʦ  ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʷ ʚ ʜʝʢʽʣʴʢʘ 

ʘhʨʽʚ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʡʦʛʦ ʪʦʚʱʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʚʽʜʪʘʢ ʚʪʨʘʪʠ ʚʽʜ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʟʤʝʥʰʫʶʪʴʩʷ. ɸʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ: 

         ï ʷʢʱʦ ʧʨʠʡʥʷʪʠ ʤʦʜʝʣʴ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʰʘʨʫ ʜʦ ʰʘʨʫ ʧʨʠ ʥʘʥʝʩʝʥʥʽ 

ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʦ ʤʽʥʽʤʘʣʴʥʘ, ʩʝʨʝʜ ʩʝʨʝʜʥʽʭ, ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʪʚʽʨʥʠʭ ʧʨʷʤʠʭ, 

ʪʦʚʱʠʥʘ ʧʦʢʨʠʪʪʷ ʜʦʨʽʚʥʶʻ ʤʽʥʽʤʘʣʴʥʽʡ ʪʦʚʱʠʥʽ ʧʦʢʨʠʪʪʷ (1,378 ʤʤ) ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʜʽʣʷʥʮʽ ʙʘʨʘʙʘʥʘ; 

         ï ʧʨʠ ʣʽʥʽʡʥʦʤʫ ʧʝʨʝʭʦʜʽ ʨʦʟʧʠʣʶʚʘʯʘ ʚʽʜ ʰʘʨʫ ʜʦ ʰʘʨʫ ʢʦʞʥʘ ʩʝʨʝʜʥʷ, ʧʨʠʚʝʜʝʥʘ ʜʦ 

ʪʚʽʨʥʦʾ ʧʨʷʤʦʾ, ʪʦʚʱʠʥʘ  ʧʦʢʨʠʪʪʷ  ʧʝʨʝʚʠʱʫʻ ʤʽʥʽʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʥʘ ʮʽʡ ʪʚʽʨʥʽʡ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʷʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ  ʟʘʣʝʞʥʽʩʪʶ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ  ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ. 

                       3611,120/)04,1378,1(378,1/)( minmin =--=--= øñðñð Ndddd ʤʤ.                    (4) 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʥʘʜ 

ʤʽʥʽʤʘʣʴʥʦʶ  ʪʦʚʱʠʥʦʶ ʥʘ  ʦʙʨʘʥʽʡ ʜʽʣʷʥʮʽ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʫ, ʚ ʨʘʟʽ ʧʝʨʝʩʫʚʘʥʥʷ 

ʨʦʟʧʠʣʶʚʘʯʘ ʚʟʜʦʚʞ ʙʘʨʘʙʘʥʘ ʽ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʷ ʚ 20 ʰʘʨʽʚ, ʟʛʽʜʥʦ (4) ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

                                 %718,44285,1/)3611,14285,1%(100
.

=-=
ðâd ,                                         (5) 
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ʜʝ  ðâ.d ï ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʥʘʜ ʤʽʥʽʤʘʣʴʥʦʶ  

ʪʦʚʱʠʥʦʶ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ.  

ɺʽʜʥʦʩʥʘ ʚʠʪʨʘʪʘ ñîâQ .. ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʠʡ ʧʦʪʨʘʧʣʷʻ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠ 

ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʷ ʥʘ ʙʘʨʘʙʘʥ ʜʽʘʤʝʪʨʦʤ 450ʤʤ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʯʘ HD629 , 

ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ (3) :   

                                      %848,38%100)61152,01(%100)1(.. =-=-= QñîâQ h .                          (6) 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʟʤʝʥʰʝʥʥʽ ʙʦʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʧʦʚʽʪʨʷ (ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʪʨʫʙʦʧʨʦʚʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʷʤʢʫ) ʮʽ ʚʪʨʘʪʠ ʟʤʝʥʰʫʶʪʴʩʷ.  

 ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘʥʝʩʝʥʥʷ ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ 

ʧʦʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʝʛʘʪʫ ʄʊʋ-532 (ʨʠʩ.2) ʥʘ ʬʨʘʛʤʝʥʪ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʽʘʤʝʪʨʦʤ 530 

ʤʤ ʧʽʩʣʷ ʡʦʛʦ ʧʽʩʢʦʩʪʨʫʤʠʥʥʦʾ ʦʙʯʠʩʪʢʠ. 

 
ʈʠʩʫʥʦʢ 2. ʅʘʥʝʩʝʥʥʷ ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʬʨʘʛʤʝʥʪ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʝʛʘʪʫ ʄʊʋ 532. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʚ 24-ʭ ʪʦʯʢʘʭ, ʷʢʽ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʥʘ 4 

ʧʨʷʤʽ  ʪʚʽʨʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟ ʢʨʦʢʦʤ  20ʤʤ  ʪʘ ʢʫʪʦʚʠʤ ʢʨʦʢʦʤ 

ʪʚʽʨʥʠʭ 30
0
 ʚʽʜʥʦʩʥʦ ʦʩʽ ʪʨʫʙʦʧʨʦʚʦʜʫ. ɿʘʟʥʘʯʝʥʽ ʢʫʪʠ ʚʽʜʨʘʭʦʚʫʚʘʣʠʩʴ ʚʽʜ ʦʩʽ ʩʠʤʝʪʨʽʾ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʰʘʨʽʚ. ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʜʚʦʤʘ 

ʨʦʟʧʠʣʶʚʘʯʘʤʠ ʪʠʧʫ HD629 ʟ ʩʝʨʝʜʥʴʦʶ ʦʙʝʨʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ 2,09 ʨʘʜ/ʩ  ʧʨʠ ʧʦʟʜʦʚʞʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʪʫ  1,66 ʩʤ/ʩ.  

ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ, ʧʨʠʚʝʜʝʥʦʾ ʜʦ ʚʠʜʽʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ʪʨʫʙʦʧʨʦʚʦʜʫ, ʚʦʥʘ ʩʢʣʘʣʘ 1,46 ʤʤ, ʘ ʾʾ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜ ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ, 

ʟʛʽʜʥʦ ʟʘʣʝʞʥʦʩʪʽ (4), ʩʢʣʘʣʦ: 

                                      )( %81,1746,1/2,146,1%100
.

=-=
àâd .                                          (7) 
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ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʠʟʥʘʯʝʥʝ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ àâ.d ʥʘʜ 

ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʩʥʠʤ ʚʪʨʘʪʘʤ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ 

ʧʦʣʽʤʝʨʠʟʫʚʘʣʘʩʴ  ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ. ʎʽ ʚʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʧʽʜʪʨʠʤʘʥʥʷ 

ʟʘʜʘʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʝʛʘʪʫ ʄʊʋ-532: ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʽʚ 

ʥʘʚʢʦʣʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʧʦʟʜʦʚʞʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ, ï ʘ ʪʘʢʦʞ ʚʽʜ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ (5) ʽ (7), 

ʚʠʟʥʘʯʠʤʦ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ äâ.d  ʥʘʜ ʤʽʥʽʤʘʣʴʥʦʶ 

ʪʦʚʱʠʥʦʶ, ʷʢʝ ʦʙʫʤʦʚʣʝʥʦ ʥʝʪʦʯʥʽʩʪʶ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʝʛʘʪʫ ʽ ʜʦʨʽʚʥʶʻ 

ʚʽʜʥʦʩʥʠʤ ʚʪʨʘʪʘʤ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʧʦʣʽʤʝʨʠʟʫʚʘʣʘʩʴ  ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ: 

                                       %.092,13718,481,17...
=-=-= ðâàâäâ ddd                                            (8) 

     ɺʽʜʤʽʪʠʤʦ, ʱʦ  ʪʦʯʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʝʛʘʪʫ 

ʚʧʣʠʚʘʻ ʥʘ ʰʠʨʠʥʫ ʪʘ ʪʦʚʱʠʥʫ ʧʦʟʜʦʚʞʥʽʭ ʽ ʦʙʝʨʪʦʚʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʜʚʦʭ ʩʫʩʽʜʥʽʭ  ʰʘʨʽʚ 

ʧʦʢʨʠʪʪʷ, ʘ ʪʘʢʦʞ ʥʘ ʪʦʚʱʠʥʫ ʧʦʢʨʠʪʪʷ ʧʽʜ ʯʘʩ ʢʦʣʠʚʘʥʴ  ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʥʘʚʢʨʫʛʠ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʚ  ʪʦʤʫ ʯʠʩʣʽ ʧʽʜ ʯʘʩ ʨʝʚʝʨʩʫ (ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ 

ʦʙʝʨʪʘʥʥʷ) ʨʦʟʧʠʣʶʚʘʯʽʚ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʪʦʯʥʦʩʪʽ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ  ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʧʦʢʘʟʘʚ, 

ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʪʨʘʪ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ (ʤʘʡʞʝ 18% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʭʦʜʫ) 

ʦʙʫʤʦʚʣʝʥʘ ʥʝʪʦʯʥʽʩʪʶ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ. ʎʽ ʚʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʜʦʩʢʦʥʘʣʦʩʪʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʝʛʘʪʫ ʄʊʋ-532 ʪʘ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʨʦʟʧʦʜʽʣʫ ʨʦʟʭʦʜʫ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʧʦ ʬʘʢʝʣʫ ʨʦʟʧʠʣʶʚʘʯʽʚ 

HD519 ʽ HD629, ʟʘ ʫʤʦʚʠ ʚʽʜʦʤʦʾ ʪʨʘʻʢʪʦʨʽʾ [5] ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʜʙʠʪʢʘ ʬʘʢʝʣʘ ʧʦ ʧʦʚʝʨʭʥʽ 

ʪʨʫʙʦʧʨʦʚʦʜʫ, ʜʦʟʚʦʣʷʶʪʴ  ʯʠʩʣʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʦʚʱʠʥʫ ʧʦʢʨʠʪʪʷ: ʚ ʟʦʥʘʭ 

ʦʙʝʨʪʦʚʠʭ ʽ ʧʦʟʜʦʚʞʥʽʭ ʧʝʨʝʢʨʠʪʪʽʚ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ; ʥʘ ʜʽʣʷʥʢʘʭ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʧʦʢʨʠʪʪʷ (ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʽʚ), ʘ 

ʪʘʢʦʞ  ʚ ʟʦʥʘʭ ʨʝʚʝʨʩʫ ʨʦʟʧʠʣʶʚʘʯʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʫʨʝʪʘʥʫ, ʮʝ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʧʨʠ ʚʠʙʦʨʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʄʊʋ-532. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʚʦʨʝʥʠʡ 

ʩʪʝʥʜ ʽ ʤʝʪʦʜʠʢʘ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ  ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʨʦʟʭʦʜʫ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʧʦ ʬʘʢʝʣʫ ʨʦʟʧʠʣʶʚʘʯʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʘʩʧʦʨʪʠʟʘʮʽʾ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʽʥʰʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ. ʆʢʨʽʤ ʪʦʛʦ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ: 

            ï ʙʘʛʘʪʦʰʘʨʦʚʽ ʧʦʢʨʠʪʪʷ (ʚ 10 ʪʘ 20 ʰʘʨʽʚ) ʟʤʝʥʰʫʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʦʚʱʠʥʠ 

ʧʦʢʨʠʪʪʷ, ʘ ʚʽʜʪʘʢ  ʚʪʨʘʪʠ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʚʽʜ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ 

ʜʦ 2,9% ʚʽʜ ʾʾ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʭʦʜʫ; 

ï ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʽ ʘʜʛʝʟʽʷ  ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ  ʩʫʤʽʰʽ,  ʱʦ  ʚʠʥʠʢʘʻ  ʚ  ʪʨʫʙʦʧʨʦʚʦʜʘʭ  ʽ  

ʘʨʤʘʪʫʨʽ, ʧʦʪʨʝʙʫʻ ʥʝ ʪʽʣʴʢʠ ʾʭ ʧʝʨʽʦʜʠʯʥʠʭ ʧʨʦʤʠʚʦʢ, ʘʣʝ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʰʣʷʭʦʤ, ʥʘʧʨʠʢʣʘʜ, ʦʜʥʦʯʘʩʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʦʙʝʨʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʯʽʚ, ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ ʚʟʜʦʚʞ ʪʨʫʙʦʧʨʦʚʦʜʫ, 

ʘ ʪʘʢʦʞ (ʘʙʦ) ʪʠʩʢʫ  ʥʘ ʚʠʭʦʜʽ ʟ ʘʛʨʝʛʘʪʫ ʋɼʅ-3;  

           ï ʚʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʟ ʧʨʠʯʠʥʠ ʾʾ ʨʦʟʧʠʣʶʚʘʥʥʷ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ 20 ï 39% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʭʦʜʫ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʩʫʤʽʰʽ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʜʽʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʪʦʤʫ ʧʦʰʫʢ ʤʦʞʣʠʚʦʩʪʝʡ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʟʧʠʣʶʚʘʯʽʚ ʚʽʜ ʚʽʪʨʫ ʻ  ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 
1. Patent 5,129,355 (USA). High pressure water jet cleaner and coating applicator / Sidney A. Taylor ï 

United States Patent, Jul. 14, 1992. 
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2. ʀʪʢʠʥ ɸ.ʌ., ɻʦʣʴʜʝʥʙʝʨʛ ɸ.ʄ., ɿʘʡʮʝʚ ɸ.ʂ., ɺʦʣʦʭʦʚ ɺ.ʗ. ʆʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ ʠ 
ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʦʚ // ʇʦʪʝʥʮʠʘʣ: 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï ʄ.: ɻʘʟʦʠʣ ʧʨʝʩʩ, 2003.  ï  ɺʳʧ. 1-2. ʉ. ï 114 ï 119.  

3. ʈʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʛʨʝʛʘʪʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ 
ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ  ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  /  ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʚʽʪ, ʂ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

2008. 

4. ʇʘʪʝʥʪ ʥʘ ʚʠʥʘʭʽʜ 82397 (ʋʢʨʘʾʥʘ). ʄʘʰʠʥʘ ʜʣʷ ʦʙʯʠʱʝʥʥʷ ʽ ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ  ʧʦʢʨʠʪʪʷ  

ʤʘʛʽʩʪʨʘʣʴʥʠʭ  ʪʨʫʙʦʧʨʦʚʦʜʽʚ / ɻʦʣʴʜʝʥʙʝʨʛ ɸ.ʄ., ɼʴʦʤʽʥ ʖ.ʄ., ɯʪʢʽʥ ʆ.ʌ., ʂʘʨʧʘʯʝʚ ʖ.ɸ., 

ʇʘʚʣʶʢ ɺ.ʄ., ʈʦʪʘʯʦʚ ʖ.ɺ. ï ʆʧʫʙʣ. ʚ ɹʶʣ. ˉ 7 ʚʽʜ 10.04.2008. 

5. ʈʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʛʨʝʛʘʪʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ 
ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ  ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  /  ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʚʽʪ, ʂ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

2009. 
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ʇʈɸɺʀʃɸ ʇɯɼɻʆʊʆɺʂʀ ʈʋʂʆʇʀʉɯɺ 
1. ɺ ʞʫʨʥʘʣʽ ʜʨʫʢʫʶʪʴʩʷ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʟʘ ʨʦʟʜʽʣʘʤʠ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʦʩʥʦʚʠ ʙʫʜʽʚʝʣʴʥʦʾ, 

ʛʽʨʥʠʯʦʾ ʽ ʜʦʨʦʞʥʴʦʾ ʪʝʭʥʽʢʠ; ʤʝʭʘʥʽʟʘʮʽʷ ʪʨʫʜʦʤʽʩʪʢʠʭ ʨʦʙʽʪ; ʥʦʚʘ ʙʫʜʽʚʝʣʴʥʘ, ʜʦʨʦʞʥʷ ʽ 

ʛʽʨʥʠʯʘ ʪʝʭʥʽʢʘ (ʚʽʪʯʠʟʥʷʥʘ ʽ ʟʘʢʦʨʜʦʥʥʘ); ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʘʰʠʥ ʚ ʮʠʚʽʣʴʥʦʤʫ, ʧʨʦʤʠʩʣʦʚʦʤʫ, ʜʦʨʦʞʥʴʦʤʫ ʽ ʤʝʣʽʦʨʘʪʠʚʥʦʤʫ 

ʙʫʜ̔ʚʥʠʮʪʚʽ; ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʽ ʨʝʤʦʥʪ ʙʫʜʽʚʝʣʴʥʦʾ, ʛʽʨʥʠʯʦʾ ʽ ʜʦʨʦʞʥʴʦʾ ʪʝʭʥʽʢʠ; 

ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʘ ʽ ʽʥʞʝʥʝʨʥʘ ʪʝʭʥʽʢʘ; ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ ʽ ʧʦʩʪʘʥʦʚʠ ʚʽʜʥʦʩʥʦ ʮʴʦʛʦ 

ʧʝʨʝʣʽʢʫ. 

2. ʄʘʪʝʨʽʘʣʠ ʩʪʘʪʪʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚ ʨʝʜʘʢʮʽʶ, ʧʦʚʠʥʥʽ ʤʘʪʠ: ʩʫʧʨʦʚʽʜʥʠʡ ʣʠʩʪ 

ʢʝʨʽʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ; ʨʝʢʦʤʝʥʜʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ (ʟʘʚʽʨʝʥʫ ʚʠʧʠʩʢʫ ʟ ʧʨʦʪʦʢʦʣʫ 

ʟʘʩʽʜʘʥʥʷ ʢʘʬʝʜʨʠ); ʝʢʩʧʝʨʪʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʦʧʫʙʣʽʢʫʚʘʥʥʷ, ʦʬʦʨʤʣʝʥʠʡ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʟʚʽʜʢʠ ʚʠʭʦʜʠʪʴ ʨʫʢʦʧʠʩ; ʜʦʟʚʽʣ ɼʝʨʞʧʘʪʝʥʪʫ ʥʘ ʚʽʜʢʨʠʪʫ ʧʫʙʣʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʧʦ 

ʟʘʷʚʮʽ ʥʘ ʚʠʥʘʭʽʜ; ʨʝʮʝʥʟʽʶ ʥʘ ʩʪʘʪʪʶ; ʨʝʬʝʨʘʪ, ʚ ʷʢʦʤʫ ʢʦʨʦʪʢʦ ʚʠʢʣʘʜʝʥʠʡ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ 

ʨʫʢʦʧʠʩʫ (ʦʙʩʷʛʦʤ ʜʦ 0,5 ʩʪʦʨ. ʪʝʢʩʪʫ); ʜʠʩʢʝʪʫ 1,44" ʟ ʬʘʡʣʦʤ ʩʪʘʪʪʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʩʫʥʢʽʚ, 

ʪʘʙʣʠʮʴ ʪʦʱʦ). ʉʪʘʪʪʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʨʝʜʘʛʦʚʘʥʘ ʽ ʧʽʜʧʠʩʘʥʘ ʚʩʽʤʘ ʘʚʪʦʨʘʤʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʜʘʪʠ ʚʽʜʧʨʘʚʢʠ ʩʪʘʪʪʽ, ʪʦʯʥʦʾ ʧʦʰʪʦʚʦʾ ʘʜʨʝʩʠ ʽ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʣʝʬʦʥʫ, e-mail (ʟʘ ʥʘʷʚʥʦʩʪʽ). 

3. ʈʝʜʘʢʮʽʷ ʧʨʠʡʤʘʻ ʨʫʢʦʧʠʩʠ ʫ 2-ʭ ʧʨʠʤʽʨʥʠʢʘʭ ʦʙʩʷʛʦʤ ʜʦ 7 ʩʪʦʨ., ʚʢʣʶʯʘʶʯʠ ʣʽʪʝʨʘʪʫʨʫ, 

ʱʦ ʤʽʩʪʠʪʴ ʜʦ 10 ʥʘʡʤʝʥʫʚʘʥʴ. ʂʽʣʴʢʽʩʪʴ ʽʣʶʩʪʨʘʮʽʡ ʽ ʪʘʙʣʠʮʴ ʟʘ ʧʣʦʱʝʶ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 30 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʩʪʘʪʪʽ. ʊʝʢʩʪ ʨʫʢʦʧʠʩʫ ʚʠʢʦʥʫʶʪʴ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʚ 

ʬʦʨʤʘʪʽ MS Word ʰʨʠʬʪʦʤ Times New Roman Cyr ʨʦʟʤʽʨʦʤ 12 ʟ ʽʥʪʝʨʚʘʣʦʤ 1; ʨʦʟʤʽʨ ʥʘʟʚ 

ʨʠʩʫʥʢʽʚ, ʪʘʙʣʠʮʴ ʽ ʣʽʪʝʨʘʪʫʨʠ 11. ɺʽʜʩʪʫʧʠ ʚʽʜ ʢʨʘʶ ʘʨʢʫʰʘ ʜʦ ʪʝʢʩʪʫ: ʟʚʝʨʭʫ 25, ʟʣʽʚʘ 20, 

ʩʧʨʘʚʘ 20, ʟʥʠʟʫ 20, ʘʙʟʘʮʥʠʡ 10. 

4. ɺ ʟʘʛʦʣʦʚʢʫ ʩʪʘʪʪʽ (ʚ ʣʽʚʦʤʫ ʢʫʪʽ) ʚʢʘʟʫʶʪʴ ʋɼʂ, ʨʷʜʢʦʤ ʥʠʞʯʝ (ʧʦʭʠʣʠʤ ʰʨʠʬʪʦʤ) - 
ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʘ ʘʚʪʦʨʽʚ, ʾʭ ʥʘʫʢʦʚʽ ʩʪʫʧʝʥʽ ʽ ʚʯʝʥʽ ʟʚʘʥʥʷ (ʟʚʘʥʥʷ ʚ ʥʝʜʝʨʞʘʚʥʠʭ ʘʢʘʜʝʤʽʷʭ 

ʥʝ ʚʢʘʟʫʶʪʴ); ʥʘʟʚʫ ʩʪʘʪʪʽ ʜʘʶʪʴ ʧʦ ʮʝʥʪʨʫ ʨʷʜʢʘ (ʚʝʣʠʢʠʤʠ ʙʫʢʚʘʤʠ ʧʨʷʤʠʤ ʞʠʨʥʠʤ 

ʰʨʠʬʪʦʤ). 

5. ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʘʚʪʦʨʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʇʨʝʟʠʜʽʾ ɺɸʂ ʋʢʨʘʾʥʠ ʚʽʜ 15.01.2003 

ʨ. ˉ7-05/1 "ʇʨʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ, ʚʥʝʩʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʽʚ ɺɸʂ ʋʢʨʘʾʥʠ" 

ʩʪʘʪʪʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʩʪʫʧʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ ʟʚ'ʷʟʦʢ ʽʟ 

ʚʘʞʣʠʚʠʤʠ ʥʘʫʢʦʚʠʤʠ ʯʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ; ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʚ 

ʷʢʠʭ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʽ ʥʘ ʷʢʽ ʩʧʠʨʘʻʪʴʩʷ ʘʚʪʦʨ; ʚʠʜʽʣʝʥʥʷ 

ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʠʤ ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʩʪʘʪʪʷ; ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʮʽʣʝʡ ʩʪʘʪʪʽ; ʚʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ 

ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʩʥʦʚʢʠ ʟ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ ʫ 

ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

6. ɯʣʶʩʪʨʘʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʘʙʦ ʰʣʷʭʦʤ 

ʩʢʘʥʫʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʯʠ ʨʠʩʫʥʢʽʚ, ʚʠʢʦʥʘʥʠʭ ʪʫʰʰʶ. ʈʠʩʫʥʢʠ, ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʦʛʦ ʫ Word ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʥʝ ʧʨʠʡʤʘʶʪʴʩʷ. ʈʦʟʤʽʨ ʽʣʶʩʪʨʘʮʽʡ ʥʝ ʙʽʣʴʰʝ 18³25 

ʩʤ. ɯʣʶʩʪʨʘʮʽʡ ʚʩʪʘʚʣʷʶʪʴ ʚ ʪʝʢʩʪ ʙʝʟ ʟʚ'ʷʟʢʽʚ ʽʟ ʬʘʡʣʘʤʠ-ʦʨʠʛʽʥʘʣʘʤʠ. 

7. ʅʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʦʤʽʟʜʢʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʌʦʨʤʫʣʠ ʚ ʪʝʢʩʪʽ 

ʥʘʙʠʨʘʶʪʴ ʫ Microsoft Equation 3 (ʨʦʟʤʽʨʦʤ 12-7-5-16-12). ɿʤʽʥʥʽ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʣʘʪʠʥʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ, ʜʨʫʢʫʶʪʴʩʷ ʢʫʨʩʠʚʥʠʤ ʰʨʠʬʪʦʤ. ɿʤʽʥʥʽ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʘʤʠ 

ʛʨʝʮʴʢʦʾ ʘʙʝʪʢʠ ʘʙʦ ʢʠʨʠʣʠʮʽ, ʘ ʪʘʢʦʞ ʽʥʜʝʢʩʠ ʩʣʽʜ ʧʦʜʘʚʘʪʠ ʧʨʷʤʠʤ ʰʨʠʬʪʦʤ. ʅʫʤʝʨʘʮʽʷ 

ʬʦʨʤʫʣ - ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ. 

8. ʇʦʩʠʣʘʥʥʷ ʥʘ ʣʽʪʝʨʘʪʫʨʫ ʜʘʶʪʴ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ; ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ - ʟʛʽʜʥʦ ʟ 
ʚʠʤʦʛʘʤʠ ʜʝʨʞʩʪʘʥʜʘʨʪʫ (ʧʨʠʢʣʘʜʠ ʧʦʜʘʥʽ ʚ ɹʶʣʝʪʝʥʽ ɺɸʂ ʋʢʨʘʾʥʠ, ˉ 2, 2000, ʉ.61-62). ɺ 

ʩʧʠʩʦʢ ʚʥʦʩʷʪʴ ʪʽʣʴʢʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ. 

9. ʈʫʢʦʧʠʩʠ, ʥʝ ʧʨʠʡʥʷʪʽ ʜʦ ʦʧʫʙʣʽʢʫʚʘʥʥʷ, ʘʚʪʦʨʘʤ ʥʝ ʧʦʚʝʨʪʘʶʪʴʩʷ. ʈʝʜʘʢʮʽʷ ʤʘʻ ʧʨʘʚʦ 

ʩʢʦʨʦʯʫʚʘʪʠ ʽ ʚʥʦʩʠʪʠ ʨʝʜʘʢʮʽʡʥʽ ʟʤʽʥʠ ʪʝʢʩʪʫ ʨʫʢʦʧʠʩʽʚ. ʂʦʨʝʢʪʫʨʘ ʩʪʘʪʝʡ ʘʚʪʦʨʘʤ ʥʝ 

ʥʘʜʘʻʪʴʩʷ. ɻʦʥʦʨʘʨ ʟʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʪʘʪʪʽ ʥʝ ʚʠʧʣʘʯʫʶʪʴʩʷ. ʈʫʢʦʧʠʩʠ, ʱʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʧʝʨʝʨʘʭʦʚʘʥʠʤ ʚʠʤʦʛʘʤ, ʜʦ ʨʦʟʛʣʷʜʫ ʥʝ ʧʨʠʡʤʘʁ ʪʴʩʷ. 
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