
ï1 ï   
 

 
ʄʀʅʀʉʊɽʈʉʊɺʆ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

çʈʗɿɸʅʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ɸɻʈʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ 

ʋʅʀɺɽʈʉʀʊɽʊ ʀʄɽʅʀ ʇ.ɸ. ʂʆʉʊʓʏɽɺɸè 

 

 

 

çʀʅʅʆɺɸʎʀʆʅʅʆɽ ʅɸʋʏʅʆ-

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ  

ɸɻʈʆʇʈʆʄʓʐʃɽʅʅʆɻʆ  

ʂʆʄʇʃɽʂʉɸè 
 

 

ʄʘʪʝʨʠʘʣʳ 

69-ʦʡ  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ  

ʢʦʥʬʝʨʝʥʮʠʠ 

25 ʘʧʨʝʣʷ 2018 ʛ. 

ʏʘʩʪʴ II  
 

 

 

 

 

 

 

 

 

 

ʈʷʟʘʥʴ, 2018 ʛ 



ï2 ï   
 

ʋɼʂ - 001.89 :338.436.33(06) 

ɹɹʂ - 65.32 ʷ43      

ʀ 665                                                                                         

ISBN 978-5-98660-319-3 

 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʄʘʪʝʨʠʘʣʳ 69-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 25  ʘʧʨʝʣʷ 2018 ʛʦʜʘ. ï ʈʷʟʘʥʴ: ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2018. ï 

ʏʘʩʪʴ II . ï463 ʩ.  
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɹʳʰʦʚ ʅʠʢʦʣʘʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ;  

ʃʘʟʫʪʢʠʥʘ ʃʘʨʠʩʘ ʅʠʢʦʣʘʝʚʥʘ, ʜ.ʧ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ; 

ɹʘʢʫʣʠʥʘ ɻʘʣʠʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ;  

ɹʘʯʫʨʠʥ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ;  

ɹʳʩʪʨʦʚʘ ʀʨʠʥʘ ʖʨʴʝʚʥʘ, ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ; 

ʃʫʥʠʥ ɽʚʛʝʥʠʡ ɺʘʩʠʣʴʝʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ;  

ʏʝʨʢʘʩʦʚ ʆʣʝʛ ɺʠʢʪʦʨʦʚʠʯ, ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ;  

ʂʦʥʢʠʥʘ ɺʝʨʘ ʉʝʨʛʝʝʚʥʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ.ʢʘʬʝʜʨʦʡ ʤʘʨʢʝʪʠʥʛʘ ʠ ʪʦʚʘʨʦʚʝʜʝʥʠʷ; 

ʉʪʘʨʦʜʫʙʦʚʘ ʊʘʪʴʷʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʢ.ʬ.ʥ., ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʘʩʧʠʨʘʥʪʫʨʳ ʠ 

ʜʦʢʪʦʨʘʥʪʫʨʳ; 

ɹʦʛʜʘʥʯʠʢʦʚ ʀʣʴʷ ʖʨʴʝʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʧʘʨʢʘ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʈɻɸʊʋ; 

ʌʝʜʦʩʦʚʘ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʟʦʦʪʝʭʥʠʠ,  

ʇʠʢʫʰʠʥʘ ʄʘʨʠʷ ʖʨʴʝʚʥʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʂʠʩʝʣʝʚʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢ.ʙ.ʥ., ʜʦʮʝʥʪ,  ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʭʠʨʫʨʛʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ; 

ʃʦʤʦʚʘ ʖʣʠʷ ɺʘʣʝʨʴʝʚʥʘ, ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʠ. 

 

ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ 69-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘè. ʉʙʦʨʥʠʢ ʩʦʩʪʦʠʪ ʠʟ  ʜʚʫʭ ʯʘʩʪʝʡ. ɺ ʯʘʩʪʴ II 

ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʝʢʮʠʷʭ çʀʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ" ʠ "ʇʨʦʙʣʝʤʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ". 

 

ISBN 978-5-98660-319-3 

 

 

 



ï3 ï   
 

ʉʦʜʝʨʞʘʥʠʝ 

 

ʉʝʢʮʠʷ 4 ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 

 

ɸʥʜʨʝʝʚ ʂ.ʇ., ɽʨʦʰʢʠʥ ɸ.ɼ.,ɻʦʨʷʯʢʠʥʘ ʀ.ʅ.ʈʘʩʯʝʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʩʘʤʦʟʘʛʨʫʞʘʶʱʝʡʩʷ ʤʘʰʠʥʳ .................................................................................... 9 

ɸʥʮʫʧʦʚ  ɼ.ɺ.,ʃʝʜʝʥʝʚʘ ʇ.ɸ.,ʆʣʝʡʥʠʢ ɼ.ʆ.ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ........................................................... 13 

ɹʘʡʙʦʙʦʝʚ ʅ.ɻ.,ʈʘʭʤʦʥʦʚ ʍ.ʊ.,ʂʦʜʠʨʦʚ ʉ.ʊ.,ɹʘʡʙʦʙʦʝʚ ɸ.ʅ.ʀʥʪʝʥʩʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʤʘʰʠʥʳ ʜʣʷ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ............. 17 

ɹʝʟʥʦʩʶʢ ʈ.ɺ.,ʂʘʥʘʪʴʝʚʘ ɸ.ɺ.ʉʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʰʢʠ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱʘʭ....................................................................................................... 23 

ɹʦʛʜʘʥʯʠʢʦʚ ʀ.ʖ., ɹʳʰʦʚ ʅ.ɺ., ɹʘʯʫʨʠʥ ɸ.ʅ., ʇʘʥʬʠʣʦʚʘ ʊ.ʀ.,ʂʘʯʘʨʤʠʥ ɸ.ɸ.ʂ 

ʚʦʧʨʦʩʫ ʦ ʪʨʝʙʦʚʘʥʠʷʭ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʤʝʭʘʥʠʟʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤʳ 

ʚʥʝʩʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʥʝʟʝʨʥʦʚʦʡ ʯʘʩʪʠ 

ʫʨʦʞʘʷ ......................................................................................................................... 27 

ɹʦʡʢʦ ɸ.ʀ.,ʅʠʞʘʣʴʩʢʘʷ ɸ.ɼ.ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʝ ʪʝʧʣʠʯʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʙʫʜʫʱʝʛʦ ..................................................................................................................... 30 

ɹʦʨʳʯʝʚ ʉ.ʅ.,ʂʦʣʦʰʝʠʥ  ɼ.ɺ.,ʄʘʩʣʦʚʘ ʃ.ɸ.ɺʦʣʢʦʚ ɸ.ʀ.ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʥʘʧʦʣʴʥʦʛʦʚʦʟʜʫʭʦʚʦʜʘ ʢʘʨʪʦʬʝʣʝʭʨʘʥʠʣʠʱʘ ...................................................... 33 

ɹʫʣʛʘʢʦʚ ɺ.ʀ.,ʂʘʧʫʩʪʠʥʘ ʊ.ɸ.ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ  ʥʘ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤʘʭ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ...................................... 37 

ɹʦʨʳʯʝʚ ʉ.ʅ., ʂʫʱʝʚ ʀ.ɽ., ʅʝʛʦʜʘ ɸ.ɺ.ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʜʝʣʝʡ ʨʝʜʘʥʥʳʭ ʨʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ....................................... 47 

ɼʤʠʪʨʠʝʚ ʅ.ɺ., ɾʝʛʣʦʚ ɺ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʙʦʪʳ ʜʚʩ ʜʣʷ 

ʝʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ............................................................................................... 53 

ɿʘʭʘʨʦʚ ɺ.ɺ.,ɽʚʜʦʥʢʦ ɸ.ʃ.ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʚʘʢʫʫʤʘ ɺʈ-1 ʚ ʩʦʩʪʘʚʝ 

ʜʦʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ ...................................................... 58 

ɿʘʭʘʨʦʚ ɺ.ɺ., ɹʘʣʴ ʉ.ɸ.ʂ ʚʦʧʨʦʩʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʣʦʯʥʦʛʦ ʥʘʩʦʩʘ 

ʜʦʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ .................................................................................................. 63 

ʂʘʧʫʩʪʠʥʘ ʊ.ɸ.,ʄʝʜʚʝʜʝʚʘ ɽ.ɺ.ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʨʦʰʝʥʠʷ ʢʫʣʴʪʫʨ ʢʘʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ..................................................................................................... 67 

ʂʦʣʝʩʥʠʢʦʚ ʅ.ʉ., ɹʳʯʢʦʚ ʄ.ɺ.ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʪʨʘʢʪʦʨʘ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʨʦʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʫʜʦʙʨʝʥʠʡ ................................................... 72 

ɹʳʰʦʚ ɼ.ʅ., ʆʣʝʡʥʠʢ ɼ.ʆ.,ʗʢʫʥʠʥ ʖ.ɺ., ʅʝʯʘʝʚ ɺ.ɸ.ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʥʫʣʝʚʦʡ ʠ ʧʦʣʦʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʨʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ .......... 77 

ɹʳʰʦʚ ʅ.ɺ., ʂʫʱʝʚ ʀ.ɽ.,ɻʫʩʴʢʦʚ ɸ.ʅ.ʀʪʦʛʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʦʯʥʳʭ ʨʘʤ ʚ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥʘʭ XX ʩʪʦʣʝʪʠʷ ......................................................... 81 



ï4 ï   
 

ɹʦʡʢʦ ɸ.ʀ.ɼʦʤ ʤʝʯʪʳ ʧʦ ʥʘʜʝʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ .................................................... 87 

ɹʳʰʦʚ ɼ.ʅ.,ʂʫʱʝʚ ʀ.ɽ.,ʄʘʪʳʮʠʥ ɺ.ɺ.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʣʠʞʸʥʥʳʭ ʤʝʪʦʜʠʢ 

ʨʘʩʯʸʪʘ ʤʦʜʝʣʝʡ ʨʘʤ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩ 

ʬʝʨʤʥʳʤʠʢʦʥʩʪʨʫʢʮʠʷʤʠ ........................................................................................ 92 

ɹʦʡʢʦ ɸ.ʀ., ɺʦʣʯʝʥʢʦʚʘ ɺ.ɸ.ʇʝʨʝʜʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ................................................................................................ 96 

ɹʳʰʦʚ ʅ.ɺ, ʗʢʫʪʠʥ ʅ.ʅ., ʈʫʟʠʤʫʨʦʜʦʚ ɸ.ɸ.ʆʙʟʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʦʨʛʘʥʘ ʧʨʦʩʝʚʥʦʡ ʩʝʧʘʨʘʮʠʠ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ ʂʉʊ - 

1,4 .............................................................................................................................. 102 

ɹʦʡʢʦ ɸ.ʀ.ʂʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴʧʦʛʨʫʟʯʠʢ ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ? . 108 

ɺʦʣʯʝʥʢʦʚ ɼ.ɸ., ʃʘʧʠʥ ɼ.ɸ., ɹʘʡʙʦʙʦʝʚ ʅ.ɻ., ɻʫʣʦʤʦʚ ʐ.ʀ., ʇʘʨʰʠʥʘ ʅ.ɽ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʧʘʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 

ʩʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ ........................................................................................ 111 

ɻʦʣʘʭʦʚ ɸ.ɸ.,ʋʛʣʘʥʦʚ ʄ.ɹ.,ɹʦʛʜʘʥʯʠʢʦʚ ʀ.ʖ. ʊʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʥʝʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʫʨʦʞʘʷ ............................................................ 116 

ɻʫʪʤʘʥ ɺ.ʅ.ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʝʡ ................ 120 

ɾʠʛʠʥ ɺ.ʀ., ɾʠʛʠʥ ɼ.ɺ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʤʠʥʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ.................................................................................... 126 

ʀʛʫʤʥʦʚ ɸ.ɸ.,ɾʙʘʥʦʚ ʅ.ʉ.ʂ ʚʦʧʨʦʩʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʤʦʙʠʣʴʥʳʤʠ ʙʨʠʛʘʜʘʤʠ ........................................................................... 130 

ʀʚʘʰʢʠʥ ɸ.ɺ.,ʃʘʪʳʰʝʥʦʢ ʄ.ɹ.,ʃʘʪʳʰʝʥʦʢ ʅ.ʄ.,ɹʠʣʝʥʢʦ ɺ.ɸ. ʂʦʥʪʝʡʥʝʨʥʳʡ 

ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʚ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ................. 134 

ʂʠʨʛʠʟʦʚ ʍ.ʊ., ʈʘʭʤʦʥʦʚ ʐ.ɺ.ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʧʦʯʚʳ ʧʦ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʠʯʝʩʢʦʛʦ ʜʠʩʢʘ .......................................................................... 138 

ʂʘʨʧʝʥʢʦ ʄ.ɸ.,ʂʘʨʧʝʥʢʦ ɻ.ɺ.ʈʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ............................................. 143 

ʂʦʢʦʨʝʚ ɻ.ɼ., ɸʬʠʥʦʛʝʥʦʚ ʀ.ɸ.,ɾʫʨʘʚʣʝʚʘ ɽ.ɸ., ɺʦʨʦʥʦʚ ɺ.ʇ.ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ  ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ .............................. 147 

ʂʦʣʝʩʥʠʢʦʚ ʅ.ʉ.,ɹʳʯʢʦʚ ʄ.ɺ.ʆʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʳ ʠ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʨʦʪʦʨʘ 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʫʜʦʙʨʝʥʠʡ ..................................................................................... 154 

ʂʦʩʪʝʥʢʦ ʄ.ʖ.,ɹʝʟʥʦʩʶʢ ʈ.ɺ., ʅʫʰʪʘʝʚ ʅ.ʅ.ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʤʦʥʪʘʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ .............................................................................. 159 

ʂʦʨʥʠʣʦʚ ɼ.ɸ.ʇʨʠʤʝʥʝʥʠʝ çʋʤʥʦʛʦ ʧʦʢʨʳʪʠʷè ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ................................................................................................................ 162 

ʂʦʣʝʩʥʠʢʦʚ ʅ.ʉ.,ɹʳʯʢʦʚ ʄ.ɺ.ʃʘʜʠʢʦʚ ʉ.ɸ.ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʟʫʙʴʝʚ ʧʦʛʨʫʟʯʠʢʘ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʧʨʠ ʘʤʤʦʥʠʟʘʮʠʠ ʨʫʣʦʥʦʚ 

ʛʨʫʙʳʭ ʢʦʨʤʦʚ ......................................................................................................... 165 

ʂʦʣʫʧʘʝʚ ʉ.ɺ.,ʂʦʢʦʨʝʚ ɻ.ɼ.,ʋʩʧʝʥʩʢʠʡ ʀ.ɸ.,ʖʭʠʥ ʀ.ɸ.ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ  ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘʪʨʘʥʩʧʦʨʪʘ ................................................................................................... 171 

ʂʨʘʚʮʦʚ ɸ.ʄ., ʐʘʭʨʘʡ ɼ.ʉ.,ɹʘʩʘʨʝʚʩʢʠʡ ɸ.ʅ.,ʇʦʧʢʦ ʉ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʠ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ...... 175 



ï5 ï   
 

ʂʨʘʚʯʝʥʢʦ ɸ.ʄ., ʉʝʤʝʨʝʥʢʦ ʀ.ʇ.ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʨʝʜʝ ʉɸʇʈ ................................................... 179 

ʂʫʟʥʝʮʦʚ ɸ.ɺ.,ɹʦʨʠʩʦʚ ɻ.ɸ.,ɹʝʣʷʝʚ ɺ.ʅ.,ʉʘʥʥʠʢʦʚʘ ʄ.ʃ.,ʖʤʘʝʚ ɼ.ʄ. ʅʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʛʝʨʤʝʪʠʟʘʪʦʨʘʤʠ ʧʨʠʨʝʤʦʥʪʝ 

ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ɸʇʂ ......................................................................... 183 

ʂʫʱʝʚ ʀ.ɽ., ɸʥʪʦʥʝʥʢʦ ʅ.ɸ.,ɹʦʨʦʥʪʦʚʘ ʄ.ɸ. ɺr ʜʝʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʢʘʢ 

ʢʨʠʪʝʨʠʝʚ ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʦʢ ʩʪʝʙʝʣʴʯʘʪʳʭ ʢʫʣʴʪʫʨ ......................................... 188 

ʂʦʨʥʠʣʦʚ ʉ.ɺ., ʂʫʱʝʚ ʀ.ɽ., ʄʦʯʘʣʦʚ ɺ.ɺ.ʊʝʦʨʝʪʠʯʝʩʢʦʝ  ʦʙʦʩʥʦʚʘʥʠʝ  

ʧʨʠʤʝʥʠʥʷ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʚ ʪʨʝʥʘʞʸʨʘʭ ʜʣʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ 

ʪʝʭʥʠʢʠ ..................................................................................................................... 192 

ʂʦʩʪʝʥʢʦ ʄ.ʖ., ʂʫʱʝʚ ʀ.ɽ., ʀʚʘʥʢʠʥʘ ʆ.ʇ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʩʚʷʟʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʚ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʘʭ .................................... 195 

ʃʫʥʠʥ ɽ.ɺ.,ʂʫʱʝʚ ʀ.ɽ.,ʄʦʯʘʣʦʚ ɺ.ɺ. ɿʘʜʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʜʣʷ 

ʪʨʘʢʪʦʨʠʩʪʦʚ-ʤʘʰʠʥʠʩʪʦʚ ʥʘ ʫʯʝʙʥʳʭ ʪʨʝʥʘʞʸʨʘʭ ............................................ 201 

ʃʠʧʠʥ ɺ.ɼ.,ʊʦʧʠʣʠʥ ɺ.ʇ.,ʃʠʧʠʥʘ ʊ.ɺ.,ʇʪʘʭ ʅ.ɻ.  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʦʣʠʢʘ-

ʦʪʨʘʞʘʪʝʣʷʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩʝʷʣʢʠ ʉʉʊ-12ɹ ʜʣʷ ʧʦʩʝʚʘ ʩʝʤʷʥ ʩʦʠ ...... 206 

ʃʘʧʠʥ ɼ.ɸ.,ʈʝʤʙʘʣʦʚʠʯ ɻ.ʂ.,ʂʦʩʪʝʥʢʦ ʄ.ʖ., ɸʢʙʘʨʦʚ ʐ.ɹ., ʅʫʰʪʘʝʚ ʅ.ʅ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʜʠʩʢʦʚʦʛʦ ʚʦʨʦʰʠʪʝʣʷ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ .................................................................................. 210 

ʃʘʪʳʰʝʥʦʢ ʄ.ɹ., ʊʝʨʝʥʪʴʝʚ ɺ.ɺ., ʐʝʤʷʢʠʥ ɸ.ɺ.ʂ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʣʴʪʨʘʟʚʫʢʘ ʧʨʠ ʦʯʠʩʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ .................................. 216 

ʃʠʧʠʥ ɺ.ɼ., ʊʦʧʠʣʠʥ ɺ.ʇ., ʃʠʧʠʥʘ ʊ.ɺ., ʎʚʝʪʢʦʚ ɸ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʘʰʠʥʳ 

ʜʣʷ ʟʘʱʠʪʳʧʦʩʘʜʦʢ  ʢʘʨʪʦʬʝʣʷ ʦʪ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ....................................... 220 

ʃʘʟʫʪʢʠʥʘ ʉ.ɸ.,ɸʭʤʝʪʟʷʥʦʚ ʀ.ɸ.ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ............................................................................. 224 

ʃʠʧʠʥ ɺ.ɼ.,ʊʦʧʠʣʠʥ ɺ.ʇ.,ʃʠʧʠʥʘ ʊ.ɺ.,ʎʚʝʪʢʦʚ ɸ.ɺ.ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 

ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʦʪ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ............................................................ 228 

ʄʝʣʠʙʘʝʚ ʄ.,ɸʙʜʫʤʘʥʥʘʧʦʚ ʅ.ʍʦʜʦʚʘʷ ʯʘʩʪʴ  ʪʨʘʢʪʦʨʦʚ ï ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ-

ʫʨʦʞʘʡ ...................................................................................................................... 230 

ʄʘʢʩʠʤʦʚ ʅ.ʄ. ʇʨʝʜʧʦʩʳʣʢʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʩʢʦʩʳʨʴʷ 

ʥʘ ʧʘʩʝʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ...................................................... 235 

ʄʘʤʦʥʦʚ ʈ.ɸ.,ɹʫʨʝʥʠʥ ʂ.ɺ.,ʄʠʨʦʥʦʚ ɺ.ɺ.ɺʣʠʷʥʠʷ ʧʣʦʱʘʜʠ  ʚʳʛʨʫʟʥʦʡ 

ʨʝʰʝʪʢʠʠʟʤʝʣʴʯʠʪʝʣʷ ʩʦʪʦʚ ʘʛʨʝʛʘʪʘ ɸʀʇ-30 ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʚʣʝʯʝʥʥʳʭ ʛʨʘʥʫʣ 

ʧʝʨʛʠ ......................................................................................................................... 239 

ʄʝʣʴʥʠʯʫʢ ɼ.ʉ.,ʄʘʣʴʯʠʢʦʚ ɺ.ʅ.,ʈʷʟʘʥʮʝʚ ɸ.ʀ., ʈʝʤʙʘʣʦʚʠʯ ɻ.ʂ.,ʂʦʩʪʝʥʢʦ 

ʄ.ʖ.ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʠʥʝʤʘʪʠʢʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʙʠʣʴʥʦʡ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ........................................................................................ 243 

ʄʦʣʦʯʥʠʢʦʚ ɼ.ɽ.,ʗʢʦʚʣʝʚ ʉ.ɸ.,ʂʦʟʣʦʚʩʢʠʡ ʖ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ 

ʧʨʠʩʘʜʦʢ ʧʦ ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʜʠʟʝʣʴʥʳʭ ʪʦʧʣʠʚ ...... 247 

ʄʝʣʠʙʘʝʚ ʄ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʧʘʰʥʳʭ ʘʛʨʝʛʘʪʦʚ  ʚ ʪʷʛʦʚʳʭ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭʚʝʜʫʱʠʭ ʢʦʣʝʩ ....................................................... 251 

ʄʠʪʨʦʰʠʥ ɸ.ʄ.ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʚʦʱʝʚʦʜʩʪʚʘ ʚ ʋʜʤʫʨʪʩʢʦʡʨʝʩʧʫʙʣʠʢʝ

 ................................................................................................................................... 255 



ï6 ï   
 

ʄʝʣʠʙʘʝʚ ʄ.,ɼʝʜʘʭʦʜʞʘʝʚ ɸ.,ʂʠʜʠʨʦʚ ɸ.,ɺʘʢʘʥʮʷ.ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʦʚ ............................................................................ 259 

ʄʘʤʦʥʦʚ ʈ.ɸ.,ʂʦʚʘʣʝʥʢʦ ʄ.ɺ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʢʘʨʠʬʠʢʘʮʠʠ ʚʦʩʢʦʧʝʨʛʦʚʦʡ ʤʘʩʩʳ ʧʯʝʣʠʥʳʭ ʩʦʪʦʚ .............. 263 

ʄʝʟʛʘ ɸ.ʉ., ʇʝʪʨʦʯʝʥʢʦ ʅ.ʆ., ɹʝʣʳʡ ʉ.ʈ., ʈʘʜʠʰʝʚʩʢʠʡ ɻ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʦʞʘ ʚ ʨʝʞʫʱʠʭ 

ʘʧʧʘʨʘʪʘʭ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ................................................................. 268 

ʄʠʩʶʨʝʚʘ ʉ.ɸ., ʄʦʨʦʟʦʚ ɸ.ʉ.,ʌʘʪʴʷʥʦʚ ʉ.ʆ.ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ 

ʥʘʛʨʝʚʝ ʚʦʜʳ ʚ ʢʦʨʦʚʥʠʢʝ ....................................................................................... 274 

ʅʦʚʠʢʦʚ ɸ.ɺ.,ɾʜʘʥʢʦ ɼ.ɸ.,ʅʝʧʘʨʢʦ ʊ.ɸ. ʅʝʜʦʩʪʘʪʢʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ............................................................................................... 277 

ʅʦʚʠʢʦʚ ɸ.ɺ.,ʅʝʧʘʨʢʦ ʊ.ɸ.ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʦʪʨʷʜʝ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ ....................................... 281 

ʆʣʝʡʥʠʢ ɼ.ʆ., ʅʝʣʠʜʢʠʥ ɸ.ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʦʚ 

ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ...................................................................... 286 

ʆʨʝʰʢʠʥʘ ʄ.ɺ., ʂʦʰʝʣʝʚʘ ʖ.ʌ.ʉʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʦʩʝʚʝ  ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ .............................................................. 291 

ʇʘʱʝʥʢʦ ɺ.ʄ., ʂʦʥʜʘʫʨʦʚ ɼ.ɸ.,ʅʦʚʠʢʦʚʘ ʅ.ʅ. ʇʝʨʩʧʝʢʪʠʚʘ ʧʨʠʤʝʥʝʥʠʷ 

ʤʦʪʦʨʥʦʛʦ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʝʥʟʠʥʦʚ ʥʘ 

ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʘʢʪʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ...................................................................... 294 

ʇʦʣʠʱʫʢ ʉ.ɼ.,ʏʫʨʠʣʦʚ ɼ.ɻ.,ʏʫʨʠʣʦʚʘ ɺ.ɺ.,ɸʨʘʧʦʚ ʀ.ʉ.ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʝ ................................................. 300 

ʇʘʱʝʥʢʦ ɺ.ʄ.,ʉʘʜʦʚʘʷ ʀ.ʀ.,ʄʝʥʴʰʦʚʘ ʊ.ɺ. ɺʣʠʷʥʠʝ ʢʦʨʦʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʨʘʟʨʷʜʘ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʰʝʥʠʮʳ .................................................................. 305 

ʇʝʨʝʜʥʷ,ʂʠʪʫʥ ɸ.ɺ.,ʈʦʤʘʥʦʚʠʯ ɸ.ɸ. ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʩʢʘʨʤʣʠʚʘʥʠʶʟʝʨʥʦʬʫʨʘʞʘ ................................................................................... 309 

ʈʘʪʥʠʢʦʚ ʂ.ʉ.ʆʮʝʥʢʘ ʢʦʣʝʙʘʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʢʘʭ ʚ ɸʇʂ ............................................................. 313 

ʈʷʟʘʥʮʝʚ ɸ.ʀ.,ɸʛʝʡʢʠʥ ɸ.ɺ.ʐʣʘʥʛʦ-ʙʘʨʘʙʘʥʥʳʡ ʜʦʞʜʝʚʘʣʴʥʳʡʘʛʨʝʛʘʪ .......... 318 

ʈʷʟʘʥʮʝʚ ɸ.ʀ.,ɸʥʪʠʧʦʚ ɸ.ʆ.,ɸʭʪʷʤʦʚ ɸ.ɸ.,ɽʚʩʝʝʚ ɽ.ʖ.ʉʥʠʞʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʜʦʞʜʝʚʘʣʴʥʳʭ 

ʤʘʰʠʥ........................................................................................................................ 322 

ʉʢʦʨʙ ʀ.ʀ., ɺʦʣʢ ɸ.ʄ.ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʛʦʤʦʛʝʥʠʟʠʨʫʝʤʦʛʦ 

ʙʝʩʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ ʧʦ ʢʘʥʘʣʫ ...................................................................... 327 

ʉʪʘʨʫʥʩʢʠʡ ɸ.ɺ.,ʈʝʤʙʘʣʦʚʠʯ ɻ.ʂ.,ʂʦʩʪʝʥʢʦ ʄ.ʖ.,ʀʩʘʝʚ ʀ.ɺ.,ɸʥʫʨʴʝʚ ɼ.ɺ. 

ɺr ʙʦʨ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʣʷʥʦʛʦʬʠʣʴʪʨʘ 

ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ .................................................................................... 333 

ʋʩʧʝʥʩʢʠʡ ʀ.ɸ.,ʂʫʱʝʚ ʀ.ɽ.,ʋʣʘʩʝʚʠʯ ʆ.ɽ.ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʳʭ ʪʨʘʣʦʚʳʭ 

ʧʨʠʮʝʧʦʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ................ 339 

ʋʣʴʷʥʦʚ ɺ.ʄ.,ʅʘʙʘʪʯʠʢʦʚ ɸ.ɺ.,ɹʫʙʥʦʚ ʅ.ɺ.,ʍʨʠʧʠʥ ɸ.ɸ.ʕʬʬʝʢʪʠʚʥʳʡ ʜʦʠʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ...................................................................................................................... 345 

ʋʣʴʷʥʦʚ ɺ.ʄ.,ʋʪʦʣʠʥ ɺ.ɺ.,ʇʘʨʰʠʥʘ ʄ.ɺ.ʉʤʝʩʠʪʝʣʴ ʢʦʨʤʦʚ ............................. 348 



ï7 ï   
 

ʋʩʧʝʥʩʢʠʡ ʀ.ɸ.,ʖʭʠʥ ʀ.ɸ.,ʐʘʬʦʨʦʩʪʦʚ ɺ.ɸ.ɺʦʟʤʦʞʥʳʡ ʧʝʨʝʭʦʜ ʦʪ 

ʜʝʨʝʚʷʥʥʦʡ ʢ ʧʦʣʠʤʝʨʥʦʡ ʪʘʨʝ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ............. 353 

ʌʘʪʴʷʥʦʚ ʉ.ʆ., ʂʠʧʘʨʠʩʦʚ ʅ.ɻ.,ʂʦʞʠʥ ʇ.ɽ.ʉʥʠʞʝʥʠʝ ʧʠʢʦʚʳʭ ʪʦʢʦʚ 

ʸʤʢʦʩʪʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʚʳʧʨʷʤʠʪʝʣʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ................................... 357 

ʌʘʪʴʷʥʦʚ ʉ.ʆ.,  ʂʠʧʘʨʠʩʦʚ ʅ.ɻ.,ʊʨʫʙʥʠʢʦʚ ɺ.ɸ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ................................................................... 361 

ʍʨʠʧʠʥ ɺ.ɸ.,ʋʣʴʷʥʦʚ ɺ.ʄ., ʍʨʠʧʠʥ ɸ.ɸ. ʉʪʝʥʜ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʜʦʠʣʴʥʦʡ ʪʝʭʥʠʢʠ

 ................................................................................................................................... 363 

ʍʨʠʧʠʥ ɺ.ɸ.,ʋʣʴʷʥʦʚ ɺ.ʄ.,ʍʨʠʧʠʥ ɸ.ɸ.ɼʦʠʣʴʥʳʝ ʩʪʘʢʘʥʳ ʩʦ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤʵʬʬʝʢʪʦʤ ..................................................................................... 369 

ʐʘʭʨʘʡ ɼ.ʉ.,ɸʚʨʘʤʝʥʢʦ ʇ.ɺ., ʇʦʜʛʘʡʩʢʠʡ ʉ.ʀ.,ʏʝʨʢʘʩ ɺ.ʕ. ʂʦʤʧʴʶʪʝʨʥʳʡ 

ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʩʪʦʝʢ ʜʠʩʢʦʚʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ....................................... 374 

ʖʜʘʝʚ ʖ.ɸ.,ɹʳʰʦʚ ɼ.ʅ.ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷʧʦʪʝʥʮʠʘʣʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ................... 378 

ʖʜʘʝʚ ʖ.ɸ.,ɹʳʰʦʚ ɼ.ʅ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ  ʥʘ 

ʧʯʝʣ ........................................................................................................................... 382 

ʗʢʦʚʣʝʚ ʉ.ɸ.,ʄʦʣʦʯʥʠʢʦʚ ɼ.ɽ.,ʉʦʪʥʠʢʦʚ ʄ.ɺ.ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʪʚʝʨʜʦʩʪʴ ʪʠʪʘʥʘ ʠ 

ʪʠʪʘʥʦʚʳʭʩʧʣʘʚʦʚ ................................................................................................... 386 

  

 

ʉʝʢʮʠʷ 6 ʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ 

 

ɹʘʣʘʰʦʚʘ ʅ. ʅ.,  ʊʦʢʘʨʝʚʘ ɽ. ɺ., ɺʘʨʜʘʥʷʥ ʉ. ɸ., ɼʳʥʥʠʢʦʚʘ ɽ. ɸ. ʆʮʝʥʢʘ 

ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ 

ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ ʫʯʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.................................................390 

ɹʦʚʰʦʚʩʢʠʡ ʉ. ɿ. ʇʨʠʤʝʥʝʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʘʪʝʣʴʥʦʩʪʠ  

ʭʘʨʨʠʥʛʪʦʥʘ ʚ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ..................................................................................................................394 

ɻʨʠʰʢʦ ʅ.ɸ. ʇʨʘʚʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ......................................................400 

ɼʠʢʫʩʘʨʦʚ ɺ. ɻ.,  ʊʦʢʘʨʝʚʘ ɽ. ɺ., ɼʝʥʠʩʦʚʘ ʆ. ɸ., ʃʝʤʝʰʢʦ ʊ. ɸ. ʉʦʮʠʘʣʴʥʘʷ 

ʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ...............................................403 

ɼʤʠʪʨʠʝʚʘ ʄ.ʅ., ɼʦʨʦʰʠʥʘ ʅ.ɺ., ɼʦʨʦʭʦʚ ɺ.ɸ. ʇʨʦʙʣʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʬʝʨʫ ʥʘ ʧʨʠʤʝʨʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ..............................................................407 

ʂʠʧʘʨʠʩʦʚʘ ʂ.ɺ., ʂʠʧʘʨʠʩʦʚʘ ʉ.ʆ. ʏʪʝʥʠʝ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ......................................................................410 

ʂʠʧʘʨʠʩʦʚʘ ʉ.ʆ.,  ʐʘʚʘʣʜʘ ʅ.ʉ. ʀʟʫʯʝʥʠʝ ʨʠʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʫʩʩʢʠʭ 

ʚʦʝʥʘʯʘʣʴʥʠʢʦʚ........................................................................................................415 

ʃʦʰʘʢ ɻ.ʇ., ʉʘʚʠʣʦʚʘ  ʀ.ʇ.  çʅʫʤʝʨʦʣʦʛʠʷè ʚʦ ʬʨʘʟʝʦʣʦʛʠʠ (ʥʘ ʤʘʪʝʨʠʘʣʝ 

ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ)............................................................................421 



ï8 ï   
 

ʃʫʯʢʠʥ ɸ.ɻ., ʇʦʪʝʭʠʥ ɻ.ɸ., ʃʫʯʢʠʥʘ ʆ.ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ....................................................................................................................425 

ʄʠʨʦʥʦʚ ɸ.ɻ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʥʦʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

...................................................................................................................................430 

ʈʳʜʘʥʦʚʘ ɽ.ɸ.,  ʃʦʰʘʢ ɻ.ʇ. ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʦʥʠʤʦʚ ʠ 

ʟʦʦʥʠʤʦʚ  -  ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ï ʚ ʜʠʩʢʫʨʩʝ 

...................................................................................................................................434 

ʈʦʤʘʥʦʚ ɺ.ɺ., ʉʪʝʧʘʥʦʚʘ ɽ.ɺ., ʇʨʘʢʪʠʢʘ ʧʝʨʝʚʦʜʘ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ ʘʛʨʘʨʥʦʛʦ ɺʋɿʘ.............................................................................437 

ʉʘʧʦʞʥʠʢʦʚ ʌ.ɼ.,  ʂʦʣʦʥʯʫʢ ɺ.ʄ., ʅʘʟʘʨʦʚ ʌ.ʀ., ɹʦʨʠʩʝʥʢʦ ɸ.ʉ. ʊʨʝʥʠʥʛ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʫʯʝʙʥʦʤ ʤʦʜʫʣʝ ʨʝʤʦʥʪʥʠʢʘ ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ........440 

ʉʪʫʧʠʥ ɸ.ʉ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʢʘʢ ʬʘʢʪʦʨʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʘʛʨʦʥʦʤʘ...............................................................................................443 

ʏʝʨʥʝʮʢʘʷ ʅ.ɸ., ɺʦʡʥʘʰ ɸ.ʉ., ɺʦʡʥʘʰ ʉ.ɸ. ʇʨʠʢʣʘʜʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʠʢʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʠ 

ʤʦʙʠʣʴʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ..........................................................449 

ʃʘʟʫʪʢʠʥʘ ʃ.ʅ. ʄʝʪʦʜʳ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚééééééééééééé455 

ʃʘʟʫʪʢʠʥʘ ʃ.ʅ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ 

ʚʫʟʝééééééééééééééééééééééééééééééé459 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ï9 ï   
 

 

 

 

 

 

ʉʝʢʮʠʷ 4 ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 

 

ʋɼʂ 631.51 
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ʈɸʉʏɽʊ ɻʈʋɿʆʇʆɼʒɽʄʅʆɻʆ ʄɽʍɸʅʀɿʄɸ 

ʉɸʄʆɿɸɻʈʋɾɸʖʑɽʁʉʗ ʄɸʐʀʅʓ 

 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ [1, ʩ. 

13]. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʤʷʛʢʠʭ 

ʦʜʥʦʨʘʟʦʚʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʤʘʩʩʦʡ  ʦʪ 0,5 ʜʦ 1,0 ʪ. ɼʣʷ ʟʘʛʨʫʟʢʠ ʚ ʙʫʥʢʝʨʳ 

ʤʘʰʠʥ ʠʩʧʦʣʴʟʫʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʛʨʫʟʦʧʦʜʲʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʘʰʠʥʳ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʘʤʦʟʘʛʨʫʞʘʶʱʝʡʩʷ ʤʘʰʠʥʳ ʜʣʷ 

ʚʥʝʩʝʥʠʷ ʪʚʝʨʜʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʫʶ ʤʘʰʠʥʫ, 

ʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʥʝʩʝʥʠʷ, 

ʟʘ ʩʯʝʪ ʩʦʚʤʝʱʝʥʠʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʝ [2, ʩ. 20]. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʰʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʚʝʩʥʦʝ ʮʝʥʪʨʦʙʝʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘʛʨʝʛʘʪʠʨʫʝʤʦʝ ʩ ʧʦʜʲʝʤʥʠʢʦʤ ʤʷʛʢʠʭ 

ʦʜʥʦʨʘʟʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʤʘʩʩʦʡ ʜʦ 1 ʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ [3, ʩ. 175]. ɼʣʷ ʵʪʦʛʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʨʘʩʯʝʪʘʤ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʛʨʫʟʯʠʢʘ ʠ ʧʨʠʚʦʜʘ 

ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʈʘʩʯʝʪ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʠʟʛʦʪʦʚʠʪʴ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʚʝʯʘʶʱʝʝ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [4, ʩ. 17]. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʛʨʫʟʯʠʢʦʚ ʧʨʦʠʟʚʦʜʷʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʯʝʪ, 

ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʫʟʣʳ ʠ ʜʝʪʘʣʠ ʧʦʛʨʫʟʯʠʢʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚʳʙʠʨʘʶʪ ʪʠʧ ʧʦʛʨʫʟʯʠʢʘ, ʝʛʦ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʠ ʪʨʘʢʪʦʨ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʧʦʛʨʫʟʯʠʢʦʤ. ʇʨʠ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʦʧʨʝʜʝʣʷʶʪ ʩʤʝʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʛʨʫʟʯʠʢʘ 

ʚ ʪ ʠʣʠ ʤ3                                                         

,                                             (1) 

ʛʜʝ  ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʟʘ 1 ʯ ʯʠʩʪʦʡ ʨʘʙʦʪʳ, ʪ ʠʣʠ ʤ
3
; 

Vp ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʚʘʪʳʚʘʝʤʦʛʦ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʤʘʪʝʨʠʘʣʘ ʟʘ 1 ʨʘʟ, ʤ
3
; 

ʊʮ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪʳ,  ʩʝʢ; 

tʩʤ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ,  ʯ;  

     ʂʩ ï ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 0,75ð0,8. 

ʊʨʘʢʪʦʨ ʜʣʷ ʥʘʚʝʩʢʠ ʥʘ ʥʝʛʦ ʧʦʛʨʫʟʯʠʢʘ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʩʘ 

ʧʦʛʨʫʟʯʠʢʘ ʠ ʝʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʳʙʦʨ ʪʨʘʢʪʦʨʘ, ʷʚʣʷʶʪʩʷ ʜʦʧʫʩʪʠʤʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʣʝʩʘ ʠʣʠ 

ʛʫʩʝʥʠʮʳ ʪʨʘʢʪʦʨʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʛʦ ʘʛʨʝʛʘʪʘ. 

ʀʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʫʯʘʝʚ ʩʦʯʝʪʘʥʠʡ ʥʘʛʨʫʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʦʛʨʫʟʯʠʢ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ, ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ. 

ʇʝʨʚʳʡ ʩʣʫʯʘʡ ï ʥʦʨʤʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʕʪʦ ï 

ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʛʨʫʟʯʠʢ ʧʨʠ ʨʘʙʦʪʝ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʦʤʠʥʘʣʴʥʳʡ ʚʝʩ ʛʨʫʟʘ, ʧʣʘʚʥʳʝ ʧʫʩʢʠ ʠ ʪʦʨʤʦʞʝʥʠʷ, 

ʥʦʨʤʘʣʴʥʳʡ ʫʢʣʦʥ ʨʝʣʴʝʬʘ).  

ʇʦ ʵʪʠʤ ʥʘʛʨʫʟʢʘʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚʳʥʦʩʣʠʚʦʩʪʴ (ʫʩʪʘʣʦʩʪʴ), 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʠʟʥʦʩ ʠ ʥʘʛʨʝʚ. ʇʨʠ ʧʝʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʛʨʫʟʦʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʝʩʘ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ, ʨʘʩʯʝʪ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʥʝ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʭ 

ʚʝʣʠʯʠʥʝ, ʘ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ. 

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʕʪʦ 

ʧʨʝʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʛʨʫʟʯʠʢ ʚ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʦʣʥʳʤ ʛʨʫʟʦʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩʪʘʪʠʯʝʩʢʠʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ (ʦʪʨʳʚ ʩʣʝʞʘʚʰʝʛʦʩʷ, ʩʦʣʦʤʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʦʩʥʦʚʥʦʡ 

ʝʛʦ ʤʘʩʩʳ), ʨʝʟʢʠʤʠ ʧʫʩʢʘʤʠ ʠ ʪʦʨʤʦʞʝʥʠʷʤʠ ʤʝʭʘʥʠʟʤʦʚ, ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʜʦʧʫʩʪʠʤʳʤ ʫʢʣʦʥʦʤ ʨʝʣʴʝʬʘ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʦʡ ʚʝʪʨʘ. ʇʦ ʵʪʠʤ ʥʘʛʨʫʟʢʘʤ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʛʨʫʟʯʠʢʘ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ 

ʵʣʝʤʝʥʪʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ 

ʠ ʟʘ ʤʝʜʣʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʨʝʟ ʢʦʥʪʨʦʣʴʥʳʭ 

ʰʪʠʬʪʦʚ ʠ ʪ. ʧ. ʄʝʭʘʥʠʟʤ ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ ʬʨʦʥʪʘʣʴʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʚʩʝʭ 

ʪʠʧʦʚ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʣʫʙʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʥʘ 

ʛʣʫʙʠʥʫ h (ʨʠʩʫʥʦʢ 1), ʨʘʚʥʫʶ 0,2 ï 0,3 ʤ (ɻʆʉʊ 28099-89) [5, ʩ. 3]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʨʫʟʯʠʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʯʠʪʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʘʢʪʦʨʘ ʩ ʥʘʚʝʩʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʛʨʫʟʢʠ ʥʘ ʭʦʜʦʚʳʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʥʝʧʦʜʚʠʞʥʦʛʦ ʪʨʘʢʪʦʨʘ, ʪʘʢ ʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʦʙʱʠʡ ʚʝʩ ʧʦʛʨʫʟʯʠʢʘ ʩ 
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ʛʨʫʟʦʤ ʠ ʩʘʤʦʛʦ ʪʨʘʢʪʦʨʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʭʦʜʦʚʳʝ ʵʣʝʤʝʥʪʳ ʪʨʘʢʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʚʩʝʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʛʨʫʟʯʠʢʘ, ʧʨʠ ʵʪʦʤ 

ʨʘʩʯʝʪ ʜʦʣʞʝʥ ʚʝʩʪʠʩʴ ʧʦ ʦʪʨʳʚʥʦʤʫ ʫʩʠʣʠʶ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʚ 2ð3 ʨʘʟʘ 

ʧʨʝʚʳʰʘʪʴ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʧʦʛʨʫʟʯʠʢʘ.  

ɽʩʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʤʦʤʝʥʪ ʄʚ ʥʝʜʦʩʪʘʪʦʯʝʥ, ʪʦ ʥʝʦʙʭʦʜʠʤʦʝ 

ʦʪʨʳʚʥʦʝ ʫʩʠʣʠʝ ʧʦʛʨʫʟʯʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʪʠʚʦʚʝʩʘ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʭʦʜʦʚʳʝ ʵʣʝʤʝʥʪʳ 

ʪʨʘʢʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ: 

                                              (2) 

ʛʜʝ  ð ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʦʪʠʚʦʚʝʩʘ, ʢɻʤ; 

Gʧʚ ï ʚʝʩ ʧʨʦʪʠʚʦʚʝʩʘ, ʢɻ; 

ʘʧʚ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝʙʨʘ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʦʪʠʚʦʚʝʩʘ, 

ʤ. 

ʉʫʤʤʘʨʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʱʘʜʴ ʧʦʨʰʥʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ 

ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʳʚʥʦʛʦ ʫʩʠʣʠʷ ʨʘʚʥʘ: 

,                                        (3) 

ʛʜʝ R ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʥʮʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʦ ʦʩʠ ʧʦʚʦʨʦʪʘ ʩʪʨʝʣʳ 

ʧʦʛʨʫʟʯʠʢʘ, ʩʤ; 

       ʨ ï ʨʘʩʯʝʪʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʢʛ/ʩʤ
2
; 

ɖʤʝʭð ʤʝʭʘʥʠʯʝʩʢʠʡ ʢ. ʧ. ʜ. ʮʠʣʠʥʜʨʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ 

ʩʨʝʜʥʝʤ ʨʘʚʥʳʤ 0,95. 

ʋ ʥʝʢʦʪʦʨʳʭ ʬʨʦʥʪʘʣʴʥʦ-ʧʝʨʝʢʠʜʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʚ ʤʝʭʘʥʠʟʤʝ ʧʦʜʲʝʤʘ 

ʩʪʨʝʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʛʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨʳ ʠʣʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʠʝ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʩʙʨʘʩʳʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; ʚ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʤʝʭʘʥʠʟʤʘ ʥʘ 

ʩʦʚʝʨʰʘʝʤʫʶ ʮʠʣʠʥʜʨʘʤʠ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʫʣʘʤ: 

(4) 

,                                          (5)  

ʛʜʝ lʧ ï ʭʦʜ ʧʦʨʰʥʷ ʮʠʣʠʥʜʨʘ ʧʦʜʲʝʤʘ, ʩʤ; 

hn ï ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ 

ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ, ʩʤ; 

J ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʘʩʩʳ ʚʩʝʭ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ, 

ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʦʙʱʝʤʫ ʮʝʥʪʨʫ ʪʷʞʝʩʪʠ ʵʪʠʭ ʯʘʩʪʝʡ,  ʢʛĿʩʤĿʩʝʢ
2
; 

ɤ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ, 1 /ʩʝʢ; 

G" ï ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ, ʢʛ; 

R" ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ 

ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ ʜʦ ʦʩʠ ʧʦʚʦʨʦʪʘ ʩʪʨʝʣʳ, ʩʤ; 

     Ů ï ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʧʦʜʥʠʤʘʝʤʳʭ ʯʘʩʪʝʡ ʧʦʛʨʫʟʯʠʢʘ ʠ ʛʨʫʟʘ, 1/ʩʝʢ
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ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ln, hn, Rn ʠ R" ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʘ 

ʧʨʦʚʝʨʷʝʤʦʤ ʫʯʘʩʪʢʝ; ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʮʠʣʠʥʜʨʦʚ ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ 

ʥʘʜʦ ʧʨʦʚʝʨʷʪʴ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʭʦʜʘ ʧʦʨʰʥʝʡ ʮʠʣʠʥʜʨʦʚ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ. 

ʉʫʤʤʘʨʥʘʷ ʨʘʙʦʯʘʷ ʧʣʦʱʘʜʴ ʮʠʣʠʥʜʨʦʚ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʨʳʚʥʳʤ ʫʩʠʣʠʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʩʤ
2
,                                  (6) 

ʛʜʝ rp ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʦʪʨʳʚʥʦʛʦ ʫʩʠʣʠʷ ʜʦ ʦʩʠ 

ʧʦʚʦʨʦʪʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʩʤ; 

Rp ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʥʦʨʤʘʣʠ ʦʪ ʦʩʠ ʮʠʣʠʥʜʨʦʚ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʜʦ ʦʩʠ 

ʧʦʚʦʨʦʪʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʩʤ; 

Gpo ï ʚʝʩ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʢʛ; 

rʨʦ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʦ ʦʩʠ ʝʛʦ ʧʦʚʦʨʦʪʘ, 

ʩʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʦʟʘʛʨʫʞʘʶʱʝʡʩʷ ʤʘʰʠʥʳ ʜʣʷ ʚʥʝʩʝʥʠʷ ʪʚʝʨʜʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ  ʛʨʫʟʦʧʦʜʲʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʟʚʦʣʠʣʦ ʠʩʢʣʶʯʠʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʡ ʪʝʭʥʠʢʠ, ʩʦʢʨʘʪʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ [6, ʩ. 37]. ʄʘʰʠʥʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ  ʫʜʦʙʨʝʥʠʡ 

ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʚʥʝʩʝʥʠʠ 

ʫʜʦʙʨʝʥʠʡ.  ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʘʰʠʥʳ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 8,02 ʛʘ/ ʯʘʩ, ʯʪʦ ʥʘ 30,17% 

ʚʳʰʝ, ʯʝʤ ʫ ʩʝʨʠʡʥʦʡ ʤʘʰʠʥʳ ʄɺʋ-0,5 [7, ʩ. 9].  
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ɸʥʮʫʧʦʚ ɼ.ɺ., 

ʃʝʜʝʥʝʚʘ ʇ.ɸ., 

ʆʣʝʡʥʠʢ ɼ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʂʉʇʃʋɸʊɸʎʀʀ ʄʆɹʀʃʔʅʓʍ 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ɺ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ 

ʇʆʄɽʑɽʅʀʗʍ ʆɻʈɸʅʀʏɽʅʅʆɻʆ ʆɹʒɽʄɸ ʀ ɺʆɿɼʋʍʆʆɹʄɽʅɸ ʉ 

ʈɸɿʈɸɹʆʊʂʆʁ ʉʇʆʉʆɹɸ ʀ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʉʅʀɾɽʅʀʗ 

ʊʆʂʉʀʏʅʆʉʊʀ ʆʊʈɸɹʆʊɸɺʐʀʍ ɻɸɿʆɺ 
 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʥʘʨʫʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʣʝʢʫʱʝʡ ʟʘ ʩʦʙʦʡ ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ, ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚʥʫʪʨʠ 

ʟʘʢʨʳʪʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ [3].  

 ʆʪʨʘʙʦʪʘʚʰʠʝ ʛʘʟʳ (ʆɻ) ʠʟ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ ʨʘʩʩʝʠʚʘʶʪʩʷ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ 

ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʫʨʙʫʣʝʥʪʥʳʤʠ ʚʠʭʨʷʤʠ 

ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʅʘʨʫʰʝʥʠʝ ʚʦʟʜʫʰʥʦ-ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ ʘʪʤʦʩʬʝʨʳ 



ï14 ï   
 

ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʙʨʦʩʘ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʆɻ ʦʪ 

ʜʠʟʝʣʴʥʳʭ ɼɺʉ ʠ, ʩʦʟʜʘʥʠʝ, ʪʝʤ ʩʘʤʳʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʣʥʦʮʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [1]. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʪʦʢʩʠʯʥʦʩʪʠ ʆɻ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ - ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ [1].  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʪʦʢʩʠʯʥʳʭ ʆɻ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʚʣʘʞʥʘʷ ʦʯʠʩʪʢʘ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʪʦʢʘ ʛʘʟʦʚ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʤʠ ʠ ʩʚʷʟʫʶʱʠʤʠ ʪʦʢʩʠʯʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ.  

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ, ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʠ 

ʠʩʧʳʪʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ [1,2] ʜʣʷ ʚʣʘʞʥʦʡ ʦʯʠʩʪʢʠ ʆɻ ʜʠʟʝʣʴʥʳʭ 

ɼɺʉ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʆɻ ʜʠʟʝʣʷ 

ʪʨʘʢʪʦʨʘ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʝ ʧʦʤʝʱʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʪʘʪʥʦʡ ʩʠʩʪʝʤʦʡ ʚʳʧʫʩʢʘ ʪʨʘʢʪʦʨʘ, ʧʦ 

ʩʫʤʤʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ 14%, ʙʝʥʟ(ʘ)ʧʠʨʝʥʫ ʥʘ 18%, ʘ ʩʘʞʠ ʥʘ 22,4%, ʚ ʩʦʩʪʘʚʝ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʩʥʠʞʘʶʪʩʷ ʧʦ ʦʢʠʩʣʘʤ 

ʘʟʦʪʘ ʥʘ 40%, ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʘʤ 43%, ʧʦ ʩʘʞʝ 70%, ʘ ʫʨʦʚʝʥʴ ʰʫʤʘ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ ʩʥʠʞʘʝʪʩʷ ʥʘ 16 ï 22% [1].  

ʆʜʥʘʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ.  

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ [1, 2] ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʥʝʜʦʩʪʘʪʢʦʚ:  

ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʞʠʜʢʦʩʪʥʦʛʦ ʥʘʩʦʩʘ (ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʠʣʠ ʵʣʝʢʪʨʦʙʝʥʟʦʥʘʩʦʩʘ), ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʭʦʜʠʪ 

ʠʟ ʩʪʨʦʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʨʝʮʝʧʪʫʨʝ ʨʘʩʪʚʦʨʘ ʩʦʣʝʡ,  

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʬʦʨʩʫʥʦʢ, ʪʘʢ ʞʝ 

ʚʳʭʦʜʷʱʠʭ ʠʟ ʩʪʨʦʷ ʠʟ-ʟʘ ʨʘʩʪʚʦʨʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʰʣʘʥʛʦʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʘʨʤʘʪʫʨʳ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʨʦʪʝʯʢʘʤ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʫʣʫʯʰʝʥʥʳʡ ʩʧʦʩʦʙ ʚʣʘʞʥʦʡ ʦʯʠʩʪʢʠ ʆɻ, ʫʩʪʨʘʥʷʶʱʠʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ.  

ʉʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [3], ʩʥʘʙʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʦʯʠʩʪʢʠ ʠ ʩʠʩʪʝʤʦʡ ʟʘʨʷʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʆɻ ʠ 

ʥʝʡʪʨʘʣʠʟʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2, ʘ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆɻ ʦʪ 

ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʫʧʘʶʪ ʠʟ ʚʳʧʫʩʢʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚ ʢʘʤʝʨʫ ʟʘʨʷʜʢʠ (ʨʠʩ 2). 

ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʠʦʥʠʟʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ, ʯʘʩʪʠʮʳ ʠʟ ʧʦʪʦʢʘ ʛʘʟʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ɿʘʪʝʤ, ʧʦʪʦʢ ʧʨʦʭʦʜʠʪ ʦʙʨʘʙʦʪʢʫ ʥʝʡʪʨʘʣʠʟʫʶʱʠʤ 

ʨʘʩʪʚʦʨʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʚʠʜʝ ʠʩʧʘʨʷʝʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʘʨʘ, ʟʘʨʷʞʝʥʥʦʛʦ 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʩ ʢʦʨʨʝʢʮʠʝʡ ʧʦ ʩʨʝʜʩʪʚʘʤ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʜʘʪʯʠʢʦʚ 

ʧʦʣʦʞʝʥʠʷ ʨʳʯʘʛʘ ʨʝʛʫʣʷʪʦʨʘ (ɼʇʈʈ) ʠʣʠ ʙʣʦʢʘ ʠʟʤʝʨʠʪʝʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 

(ɹʀʊ). ʀʩʧʘʨʝʥʠʝ ʨʘʩʪʚʦʨʘ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʭʦʣʦʜʥʦʛʦ ʧʘʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʧʘʨʠʪʝʣʷ ʨʘʙʦʪʘʶʱʝʛʦ ʚ 

ʩʦʩʪʘʚʝ ʕɹʋ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

 

ʇʨʦʮʝʩʩʳ ʫʣʘʚʣʠʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʘʞʝʚʳʭ ʯʘʩʪʠʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʆɻ, ʩʦʚʝʨʰʘʶʪʩʷ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʤʝʞʜʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʆɻ ʠ ʤʝʣʴʯʘʡʰʠʤʠ 

ʢʘʧʣʷʤʠ ʥʝʡʪʨʘʣʠʟʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʟʘʨʷʞʝʥʥʳʤʠ ʨʘʟʥʦʠʤʝʥʥʳʤʠ ʟʘʨʷʜʘʤʠ. 

ʇʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʩʘʞʝʚʳʭ ʯʘʩʪʠʮ ʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʢʘʧʣʷʭ ʨʘʩʪʚʦʨʘ 

ʦʙʫʩʣʦʚʣʝʥ ʤʘʩʩʦʡ ʯʘʩʪʠʮ ʨʘʩʪʚʦʨʘ, ʨʘʟʚʠʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʘʧʝʣʴ ʨʘʩʪʚʦʨʘ, 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʨʘʩʪʚʦʨʘ ʠ ʩʘʞʠ ʚ ʢʦʨʧʫʩʝ ʠ ʚʳʧʫʩʢʥʦʤ 

ʧʘʪʨʫʙʢʝ ʢʘʤʝʨʳ, ʘ ʪʘʢ ʞʝ ʨʘʟʥʦʠʤʝʥʥʳʤʠ ʟʘʨʷʜʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʆɻ ʠ 

ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʝʣʴ ʨʘʩʪʚʦʨʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʝʣʴ ʨʘʩʪʚʦʨʘ, ʧʦ ʩʝʯʝʥʠʶ 

ʢʘʤʝʨʳ ʦʨʦʰʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʩʪʝʧʝʥʠ ʟʘʨʷʜʢʠ ʯʘʩʪʠʮ ʠ ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʝʣʴ 

ʨʘʩʪʚʦʨʘ. ɿʘʨʷʜʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ ʠ ʙʣʦʢʘ 

ʟʘʨʷʜʢʠ (ʨʠʩʫʥʦʢ 2). 
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1- ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 2,17 ï ʚʨʝʤʷʟʘʜʘʶʱʠʝ ʮʝʧʠ; 3 ï ʙʣʦʢ-

ʪʘʡʤʝʨ; 4 ï ʟʘʨʷʞʘʶʱʘʷ ʢʘʤʝʨʘ;  5 ï ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ; 6 ï ʵʣʝʢʪʨʦʜ 

ʟʘʨʷʞʘʶʱʠʡ ʥʝʡʪʨʘʣʠʟʫʶʱʠʡ ʨʘʩʪʚʦʨ; 7 ï ʙʣʦʢ ʟʘʨʷʜʢʠ; 8 ï ʧʘʨʦʦʙʨʘʟʦʚʘʪʝʣʴ; 

9 ï ʘʵʨʦʟʦʣʴʥʘʷ ʢʘʤʝʨʘ; 10 ï ʰʣʘʥʛ ʜʣʷ ʩʣʠʚʘ ʢʦʥʜʝʥʩʘʪʘ; 11 ïʮʝʥʪʨʦʙʝʞʥʳʡ 

ʢʘʧʣʝʫʣʦʚʠʪʝʣʴ; 12 ï ʞʠʜʢʦʩʪʥʦʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨ; 13 ï ʚʳʧʫʩʢʥʦʡ ʧʘʪʨʫʙʦʢ; 14 

ï ʙʣʦʢ-ʠʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ; 15 ï ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʪʦʢʘ ʟʘʨʷʜʘ; 16 ï 

ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, 18 ï ʦʧʝʨʘʮʠʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ; 19 ï ʢʣʶʯ; 20 ï 

ʠʩʪʦʯʥʠʢ ʪʦʢʘ; 20 ï ʙʣʦʢ ʟʘʨʷʜʢʠ. 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʠʟʝʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʦʩʪʘʚʝ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʧʦ ʦʢʠʩʣʘʤ ʘʟʦʪʘ ʥʘ 51%, ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʘʤ ʥʘ 

57%, ʧʦ ʩʘʞʝ ʥʘ 72%, ʧʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ, ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʞʠʜʢʦʩʪʥʦʛʦ 

ʥʘʩʦʩʘ, ʬʦʨʩʫʥʦʢ ʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʦ ʚ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʙʦʣʝʝ ʥʘʜʝʞʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ɹʘʡʙʦʙʦʝʚ ʅ.ɻ., ʜ.ʪ.ʥ, 

ʈʘʭʤʦʥʦʚ ʍ.ʊ., 

ʂʦʜʠʨʦʚ ʉ.ʊ., 

ɹʘʡʙʦʙʦʝʚ ɸ.ʅ. 
ʅʘʤʀʉʀ, ʛ. ʅʘʤʘʥʛʘʥ,ʈʋʟ 

 

ʀʅʊɽʅʉʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ ʀ 

ʄɸʐʀʅʓ ɼʃʗ ʀʍ ʆʉʋʑɽʉʊɺʃɽʅʀʗ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʚʠʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʚʦʟʜʝʣʳʚʘʶʱʠʭ 

ʢʘʨʪʦʬʝʣʴʷ (ɻʦʣʣʘʥʜʠʷ, ɻʝʨʤʘʥʠʷ, ɹʝʣʴʛʠʷ, ʌʨʘʥʮʠʷ, ʂʠʪʘʡ ʠ ʜʨ.) ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʥʦʚʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. 

ʎʝʣʴ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ-ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʥʝ ʤʝʥʝʝ 40-50 ʪʦʥʥ ʩ 

ʛʝʢʪʘʨʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʪʨʫʜʘ. ʊʝʭʥʦʣʦʛʠʠ ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʝʨʘʮʠʡ, ʪʠʧʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ, ʤʝʪʦʜʦʤ 

ʚʦʟʜʝʣʳʚʘʥʠʝ  ʠ ʪʠʧʘʤʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʰʠʥ. 
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ʆʙʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʯʚʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʟʜʘʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʙʦʪʳ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʫʩʣʦʚʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʣʣʘʥʜʩʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ. ɺ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʚʳʙʦʨʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʸʪʩʷ ʦʟʠʤʳʤ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ. ʂʘʨʪʦʬʝʣʴ ʥʘ ʦʜʥʦʤ ʧʦʣʝ ʨʘʟʨʝʰʘʝʪʩʷ 

ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ ʯʝʪʳʨʝ ʛʦʜʘ.  

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʝ ʚʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʟʙʨʦʩ ʦʯʝʥʴ ʨʘʚʥʦʤʝʨʥʦ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʥʝʛʣʫʙʦʢʦʡ ʟʘʜʝʣʢʦʡ ʚ ʧʦʯʚʫ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʧʨʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʭʦʜʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʸʤʦʤ. ɼʣʷ ʫʥʠʯʪʦʞʝʥʠʝ ʩʦʨʥʷʢʦʚ, ʧʨʦʨʘʩʪʘʶʱʠʭ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʢʘʨʪʦʬʝʣʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ, 

ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʨʪʦʬʝʣʶ ʧʨʝʧʘʨʘʪʳ ʪʠʧʘ çɿʝʥʢʦʨè, 

çʌʶʟʠʣʘʜè. ʕʪʠ ʛʝʨʙʠʮʠʜʳ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʝ ʩʦʭʨʘʥʷʶʪ 

ʛʝʨʙʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 

ʢʘʨʪʦʬʝʣʷ. ʌʨʘʥʮʫʟʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʬʠʨʤʳ KlekerJna ʦʪʣʠʯʘʝʪʩʷ 

ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ʧʨʝʜʧʦʩʘʜʦʯʥʳʤ 

ʬʨʝʟʦʨʦʚʘʥʠʝʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ HR-301 DKuhnS ʦʜʥʦʢʨʘʪʥʳʤ ʦʢʫʯʠʚʘʥʠʝʤ 

ʧʦʩʘʜʦʢ ʚʳʙʨʦʢʫʯʥʠʢʦʤ Rekorder-85 ʬʠʨʤʳ Dormi. 

 ʉʫʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʬʠʨʤʳ Grimme (ʌʈɻ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʯʠʩʪʢʝ 

ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ ʢʣʫʙʥʝʡ ʦʪ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʠ ʢʘʤʥʝʡ 

ʩ ʨʳʭʣʝʥʠʝʤ ʧʦʜʧʘʭʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʥʠʞʝ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʢʣʫʙʥʝʡ) ʙʝʟ 

ʚʳʥʦʩʘ ʩʣʦʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɹʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʭʠʤʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ; ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʘʜʦʢ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʧʨʠ ʦʩʪʨʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʨʘʟʜʝʣʳʚʘʥʠʷ ʛʨʷʜʦʢ, ʩʠʣʴʥʳʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʠ ʪ.ʧ.) 

ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʩʥʦʡ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʠ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʜʚʘ 

ʧʨʠʸʤʘ: ʩʥʘʯʘʣʦ ʚʳʨʝʟʘʶʪʩʷ ʛʣʫʙʠʥʦʡ ʜʦ 25-30 ʩʤ. ʠ ʰʠʨʠʥʦʡ 140 ʩʤ. ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʳʭʣʝʥʠʝʤ ʣʘʧʘʤʠ ʧʦʜʧʘʭʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʛʣʫʙʠʥʫ 10-15 

ʩʤ. ɿʘʪʝʤ ʤʘʩʩʘ ʠʟ ʦʙʨʘʟʦʚʘʥʥʦʡ ʛʨʷʜʳ ʧʨʠ ʧʦʜʭʦʜʝ ʩʝʧʘʨʠʨʫʶʱʝʡ ʤʘʰʠʥʳ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʬʨʘʢʮʠʠ. ʄʝʣʢʦʢʦʤʢʦʚʘʪʘʷ ʧʦʯʚʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʦʩʚʝʪʳ 

ʵʣʝʚʘʪʦʨʘ ʩʥʦʚʘ ʥʘ ʛʨʷʜʫ; ʢʘʤʥʠ, ʢʦʤʢʠ ʧʦʯʚʳ ʠ ʜʨʫʛʠʝ ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʝʜʤʝʪʳ 

ʦʪ 30 ʜʦ 100 ʤʤ ʧʦʧʝʨʝʯʥʳʤ ʪʨʘʥʩʧʦʨʪʸʨʦʤ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʥʫʶ 

ʙʦʨʦʟʜʫ (ʚ ʢʦʣʝʶ ʪʨʘʢʪʦʨʘ), ʘ ʢʘʤʥʠ ʢʦʤʢʠ ʧʦʯʚʳ ʠ ʜʨʫʛʠʝ ʧʦʩʪʦʨʦʥʥʠʝ 

ʧʨʝʜʤʝʪʳ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 100 ʤʤ ʩʦʙʠʨʘʶʪʩʷ ʚ ʙʫʥʢʝʨ ʠ ʚʳʩʳʧʘʶʪʩʷ ʥʘ 

ʧʦʚʪʦʨʥʦʡ ʧʦʣʦʩʝ ʧʦʣʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʧʝʨʘʮʠʠ ʬʠʨʤʘ Grimme 

ʚʳʧʫʩʢʘʝʪ ʙʦʨʦʟʜʦʨʝʟ BF-1500 ʠ ʩʝʘʨʘʪʦʨ SM-1600. ʉʝʧʘʨʘʪʦʨ SM-1600 ʬʠʨʤʳ 

Grimme ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʢʦʧ ʧʣʘʩʪʘ, ʨʘʟʨʫʰʝʥʠʝ ʛʣʳʙ, ʩʝʧʝʨʘʮʠʶ ʤʝʣʢʦʡ 

ʧʦʯʚʳ ʠ ʫʢʣʘʜʢʘ ʪʚʸʨʜʳʭ ʧʨʠʤʝʩʝʡ ʧʦʜ ʙʦʨʦʟʜʳ. 

ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʷ ʋʟʙʝʢʠʩʪʘʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʳ ʤʘʰʠʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʊʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʚʝʩ ʠ 

ʦʙʲʸʤ. ʉ ʪʘʢʦʡ ʮʝʣʴʶ ʫʯʸʥʳʤʠ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʩʦʟʜʘʣʠ ʦʧʳʪʥʦʡ ʦʙʨʘʟʝʮ ʤʘʰʠʥʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʝ 

ʧʦʯʚʳ ʧʦʜ ʢʦʤʙʘʡʥʦʚʫʶ ʫʙʦʨʢʫ ʢʘʨʪʦʬʝʣʷ (ʈʠʩʫʥʦʢ 1). ʆʩʥʦʚʥʳʤʠ 

ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʢʦʧʘʪʝʣʷ-ʩʝʧʘʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʢʦʣʸʩʘ-1, ʣʝʤʝʭʠ-2, 
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ʵʣʝʚʘʪʦʨ-3, ʭʦʜʦʚʦʝ ʢʦʣʝʩʦ-4, ʧʨʫʪʢʠ ʵʣʝʚʘʪʦʨʘ-5, ʚʝʜʫʱʠʡ ʚʘʣ ʵʣʝʚʘʪʦʨʘ-6, 

ʨʳʭʣʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ-7, ʩ ʢʦʣʴʢʘʤʠ-8, ʧʦʧʝʨʝʯʥʳʡ ʪʨʘʥʩʧʦʨʪʸʨ-9. 

 

 
ʈʠʩʫʥʦʢ1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʘʰʠʥʳ-ʩʝʧʘʨʘʪʦʨʘ 

 

ʄʘʰʠʥʘ-ʩʝʧʘʨʘʪʦʨ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ. 

ʇʦʜʨʝʟʘʥʥʳʡ ʠ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥʥʳʝ ʣʝʤʝʭʘʤʠ ʧʣʘʩʪ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʵʣʝʚʘʪʦʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʝʧʝʨʘʮʠʷ ʧʦʯʚʳ. ʅʝ ʨʘʟʨʫʰʝʥʥʳʝ ʢʦʤʢʠ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʨʳʭʣʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ, ʠ ʦʥ ʚʨʘʱʘʷʩʴ ʫʜʘʨʷʝʪʩʷ ʧʦ ʢʦʤʢʘʤ ʠ 

ʧʨʦʪʘʩʢʠʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʚʘʪʦʨʘ, ʪʝʤ ʩʘʤʳʤ ʨʘʟʨʫʰʘʷ, ʢʦʤʢʠ ʠ 

ʫʣʫʯʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʧʝʨʘʮʠʠ. ʉʫʱʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʳʭʣʠʪʝʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ ʧʦʷʩʥʷʝʪʩʷ ʥʘ ʨʠʩʫʥʦʢ 2 ʘ ï ʚʠʜ ʩ ʪʦʨʮʘ ʙʘʨʘʙʘʥʘ, ʙ ï ʚʠʜ ʜʚʘ 

ʩʤʝʞʥʳʭ ʨʷʜʘ ʢʦʣʢʦʚ ʧʦ ʜʣʠʥʝ ʙʘʨʘʙʘʥʘ. ʂʦʣʴʢʠ ʢʘʞʜʦʛʦ ʨʷʜʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʷʜʫ ʨʘʜʠʘʣʴʥʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʥʮʘʤʠ ʢʦʣʢʦʚ ʢʘʞʜʦʛʦ ʨʷʜʘ ʩʠʥʫʩʦʠʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ 

ʤʦʥʦʪʦʥʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʢʠ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʨʘʟʥʦʥʘʧʨʘʚʣʸʥʥʳʭ ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʢʘʞʜʦʛʦ ʢʦʣʢʘ 

ʙʘʨʘʙʘʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʘʟʨʳʚ ʩʠʣ ʩʚʷʟʠ ʠ ʧʨʦʩʝʠʚʘʥʠʝ 

ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ. 

ʀʟʚʝʩʪʥʦ, ʚʦ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ ʠʤʝʶʱʠʝ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʥʘʙʣʶʜʘʝʪʩʷ [1,2,3,4] ʥʘʨʫʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟ ʟʘ ʥʠʟʢʦʡ ʥʘʜʸʞʥʦʩʪʠ ʠʭ ʧʨʠʚʦʜʦʚ, ʪ.ʝ. ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ.ʇʦʵʪʦʤʫ ʨʘʩʯʸʪ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ ʨʳʭʣʠʪʝʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʥʘʯʘʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʠ 

ʨʘʙʦʪʘʩʧʦʩʦʙʥʦʩʪʠ ʮʝʧʥʦʛʦ ʧʝʨʝʜʘʯʘ ʨʳʭʣʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ 

ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ɹ.ʀʦʩʝʣʝʚʠʯʘ [4] : 

          1.ʆʧʨʝʜʝʣʷʝʤ ʩʢʦʨʦʩʪʴ ʮʝʧʠ 
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ʈʠʩʫʥʦʢ 2 ï ʈʳʭʣʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ: 

ʘ) ʚʠʜ ʩ ʪʦʨʮʘ ʙʘʨʘʙʘʥʘ;ʙ) ʚʠʜ, ʛʜʝ ʜʚʘ ʩʤʝʞʥʳʭ ʨʷʜʘ ʟʫʙʴʝʚ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ 

ʜʣʠʥʝ ʙʘʨʘʙʘʥʘ 

 

 ɺ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʫʜʘʨʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ ʨʳʭʣʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʤʠʥʠʤʘʣʴʥʦʝ 

ʯʠʩʣʦ ʟʫʙʴʝʚ ʚʝʜʫʱʝʡ ʰʝʩʪʝʨʥʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ zmin= 23 [2]. ʇʦʵʪʦʤʫ 

ʚ ʩʝʧʘʨʘʪʦʨʝ ʧʦʯʚʳ ʯʠʩʣʦ ʟʫʙʴʝʚ ʟʚʝʟʜʦʯʢʠ ʧʨʠʚʦʜʘ ʧʝʨʚʦʛʦ ʚʘʣʘ ʵʣʝʚʘʪʦʨʘ 

ʨʝʢʦʤʝʥʜʫʝʤ ʚʳʧʦʣʥʠʪʴ z11=23 ʚ ʤʝʩʪʦ z11=22. 

2. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʣʝʟʥʫʶ ʦʢʨʫʞʥʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʬʦʨʤʫʣʝ 
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ʉʨʘʚʥʠʚʘʷ Pmax ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʮʝʧʠ, ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ Pmax<<Qmin. ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʪʠʯʝʩʢʘʷ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʮʝʧʠ ʦʙʝʩʧʝʯʝʥʘ. ʇʦʩʢʦʣʴʢʫ  ʩʢʦʨʦʩʪʴ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʫ  

ʤʝʥʴʰʝ  2 ʤ/ʩ , ʪʦ ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ ʨʳʭʣʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʢʘʪʝʛʦʨʠʠ ʪʠʭʦʭʦʜʥʦʡ ʧʝʨʝʜʘʯʠ. 

3. ʇʦ ʪʘʙʣʠʮʝ 4 [5] ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 
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 ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʩ ʪʦʣʯʢʘʤʠ ʢg=1,5; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʝ ʜʣʠʥʳ ʮʝʧʠ ʥʘ ʠʟʥʦʩ ʢa=1,25,ʧʦʩʢʦʣʴʢʫ 

ʤʝʞʮʝʥʪʨʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ La=340ʤʤ <25t; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʝʨʝʜʘʯ ʢʅ=1, ʧʦʩʢʦʣʴʢʫ ʥʘʢʣʦʥ ʣʠʥʠʠ 

ʮʝʥʪʨʦʚ ʟʚʝʟʜʦʯʝʢ ʢ ʛʦʨʠʟʦʥʪʘʣʠ <70Ü; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʥʪʘʞʘ ʧʝʨʝʜʘʯʠ ʢʨʝʛ=1,15, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʥʘʪʷʞʥʘʷ 

ʟʚʝʟʜʦʯʢʘ; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʘʟʢʠ ʢ ʩʤ=1,5, ʧʦʩʢʦʣʴʢʫ ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ ʩʤʘʟʳʚʘʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʨʝʞ=1, ʧʦʩʢʦʣʴʢʫ ʩʝʧʘʨʘʪʦʨ ʧʦʯʚʳ ʨʘʙʦʪʘʝʪ 

ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ.  

 ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʧʣʫʘʪʘʮʠʠ  
25,315,115,1125,15,1 =¶¶¶¶¶=¶¶¶¶¶= ʨʝʞʩʤʨʝʛHʘgʵ KKKKKKK  

4. ʈʘʩʩʯʠʪʳʚʘʝʤ ʜʘʚʣʝʥʠʝ ʚ ʰʘʨʥʠʨʝ ʮʝʧʠ  

2max /4,1
171

23,378,30
ʤʤʢʛʩ

KF

KP

mjg

ʵ
ʮ =

¶

¶
==r  

 ʇʦʣʫʯʝʥʥʦʝ ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʰʘʨʥʠʨʝ ʮʝʧʠ ʤʝʥʴʰʝ 

ʜʦʧʫʩʢʘʝʤʦʛʦ  1,4 <2,85 ʪ.ʝ. 
ɼʮʮ ][rr< ʪʦ ʚʳʙʨʘʥʥʘʷ ʮʝʧʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ  ʫʩʣʦʚʠʝ  

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ïɻ ʪʦ ʟʥʘʯʠʪ  ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʮʝʧʠ ʦʙʝʩʧʝʯʝʥʘ.   

ɼʣʷ  ʨʘʩʯʝʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʘ ʩʥʘʯʘʣʦ 

  ʦʧʨʝʜʝʣʷʝʤ ʘʤʧʣʠʪʫʜʫ ʧʝʨʝʤʝʥʥʳʭ ʥʘʧʨʷʞʝʥʥʳʡ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ: 

( ) ( )
2max /4,0

08,58,1442

78,30

4
ʤʤʢʛʩ

dhS

P
=

-¶
=

-¶
=s  

ʛʜʝ S=2 ʤʤ ïʪʦʣʱʠʥʝ ʧʣʘʩʪʠʥʳ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʘ 2 [4]; 

H=14,8 ʤʤ-ʰʠʨʠʥʘ ʧʣʘʩʪʠʥʳ; 

d= 5,08 ʤʤ ïʜʠʘʤʝʪʨ ʚʪʫʣʢʠ 

ʇʦʪʦʤ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʥʘʭʦʜʠʤ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ  ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʧʝʨʝʤʝʥʥʳʤ   ʥʘʧʨʷʞʝʥʠʷʤ. 

,25
42,0

201 === -

sa

s
s

s

K
np  

ʛʜʝ:          ů-1  -ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʮʝʧʠ ʨʘʚʥʦʡ 20 ʢʛʩ/ʤʤ
2
 ; 

         ʂů -ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ,ʢʦʪʦʨʳʡ     

ʦʧʨʝʣʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:        

                                                          ʂů = 1+q(Ŭů-1)   

ʟʜʝʩʴ: q=0,4é.0,6-ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ;  

                Ŭů=2,8 é3 ïʪʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʩ 

ʫʯʝʪʦʤ ʧʦʩʘʜʢʠ ʧʣʘʩʪʠʥ ʥʘ ʚʪʫʣʢʠ ʘ ʪʘʢʞʝ ʠʟʛʠʙʘ ʧʣʘʩʪʠʥ.ʊʦʛʜʘ   

                                           ʂů = 1+q(Ŭů-1) = 1+0,5 (3-1) =2 
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ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʷ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʮʝʧʠ ʜʦʣʞʥʘ ʙʳʪʴ [nů] >3. ʇʦʵʪʦʤʫ, 

ʩʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ [pns]> [nů]  . ʕʪʦ  ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʮʝʧʠ ʨʳʭʣʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ. 

         ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʟʥʘʰʠʚʘʝʤʦʡ  ʮʝʧʠ (ʇʈ-15,875-2270-2) ʠ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ 

ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ ʧʦ ʜʘʥʥʳʤ ʨʘʩʯʝʪʘʤ ʦʙʝʩʧʝʯʝʥʳ , ʧʦʩʢʦʣʴʢʫ ʨʘʩʯʝʪʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʰʘʨʥʠʨʝ ʮʝʧʠ 2/4,1 ʤʤʢʛʩʮ=r ʤʝʥʴʰʝ ʜʦʧʫʩʢʘʝʤʦʛʦ 
2/85,2][ ʤʤʢʛʩɼʮ =r  ʠ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʷ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʮʝʧʠ ʧʦ ʧʝʨʝʤʝʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʷʤ pns=25 ʙʦʣʝʝ 8 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʜʦʧʫʩʢʘʝʤʦʝ ʟʥʘʯʝʥʠʝ  [nb]ɼ>3. 
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ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʋʐʂʀ ɿɽʈʅɸ ɺ 

ɿɽʈʅʆʍʈɸʅʀʃʀʑɸʍ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʰʢʠ ʟʝʨʥʘ 

ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘʭ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦʭʨʘʥʠʣʠʱ ʭʘʨʘʢʪʝʨʥʳ: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ; ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ; ʧʨʦʚʝʨʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʟʘʣʦʞʝʥʥʦʛʦ ʟʝʨʥʘ ʠ 

ʢʦʥʪʨʦʣʷ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʫʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʚʦʟʜʫʭʦʤ; ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʧʨʳʩʢʠʚʘʥʠʝ ʟʝʨʥʘ ʧʝʨʝʜ ʭʨʘʥʝʥʠʝʤ ʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʭʨʘʥʝʥʠʷ ʩ ʮʝʣʴʶ 

ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ (ʯʠʩʪʢʘ, ʩʫʰʢʘ, ʦʭʣʘʞʜʝʥʠʝ, ʜʝʟʠʥʩʝʢʮʠʷ) [1, 2, 3]. 

ɺ ʫʩʣʦʚʠʷʭ ʩʞʘʪʳʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʚ ʥʘʰʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ, 
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ʚʘʞʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʟʘʛʨʫʞʘʝʤʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʟʝʨʥʘ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʧʦʩʦʙʥʳʭ ʦʧʝʨʘʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʣʘʜʳʚʘʝʤʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ 

ʧʨʦʜʫʢʪʘ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ 

ʧʦʪʝʨʠ ʥʝʧʨʘʚʠʣʴʥʦ ʟʘʣʦʞʝʥʥʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʟʝʨʥʘ [4, 5, 6, 7]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʴ 

ʘʢʪʠʚʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʘʪʤʦʩʬʝʨʥʳʤ ʥʝʤʥʦʛʦ ʧʦʜʦʛʨʝʪʳʤ ʢʘʣʦʨʠʬʝʨʦʤ ʠʣʠ 

ʦʭʣʘʞʜʝʥʥʳʤ ʚʦʟʜʫʭʦʤ ʟʘʣʦʞʝʥʥʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1). ɼʘʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʟʝʨʥʘ, ʦʜʥʘʢʦ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʡ ʪʝʭʥʦʣʦʛʠʠ.  
 

 

ʈʠʩʫʥʦʢ 1 ï ʫʩʪʘʥʦʚʢʘ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ 

 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘʛʨʝʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʣʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʠʟʦʨʘ RGK TL-80 ʙʳʣ 

ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʛʨʝʪʦʛʦ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ 

ʚʦʟʜʫʭʘ ʚ ʧʦʜʢʨʦʚʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩʫʥʦʢ 2).  
 

 

ʈʠʩʫʥʦʢ 2 ï ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʣʠ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ 

ʪʝʧʣʦʚʠʟʦʨʦʤ RGK TL-80 



ï25 ï   
 

 

ɺ ʈʷʟʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʢʪʠʚʥʦʛʦ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘʤʠ ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʪʚʦʜʘ ʝʛʦ 

ʚʤʝʩʪʝ ʩ ʚʳʜʝʣʷʶʱʝʡʩʷ ʚʣʘʛʦʡ ʠʟ ʭʨʘʥʠʣʠʱʘ (ʨʠʩʫʥʦʢ 3). 
 

 

ʈʠʩʫʥʦʢ 3 ï 3D ʤʦʜʝʣʴ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ ʩ ʘʢʪʠʚʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ ʟʝʨʥʘ 

1 ï ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʳʰʠ ʘʥʛʘʨʘ; 2 ï ʢʦʥʫʩʥʳʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢ; 3 ï ʚʦʟʜʫʰʥʳʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ; 4 ï ʚʦʟʜʫʭʦʦʪʚʦʜʥʳʝ ʢʘʥʘʣʳ; 5 ï ʚʝʥʪʠʣʷʪʦʨ; 6 ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʨʩʪʠʷ. 
 

ɺ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ ʭʦʣʦʜʥʳʡ ʚʦʟʜʫʭ ʧʦʧʘʜʘʝʪ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʚʝʨʩʪʠʷ 6 ʚ ʩʪʝʥʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʜ ʩʘʤʦʡ ʢʨʳʰʝʡ 1 ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʪʝʧʣʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʘʪʝʤ ʨʘʟʦʛʨʝʪʳʡ ʚʦʟʜʫʭ 

ʥʘʛʥʝʪʘʝʪʩʷ ʚ ʢʦʥʫʩʥʳʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢ 2 ʠ ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʚʦʟʜʫʰʥʳʡ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ 3 ʧʦʜʘʝʪʩʷ ʚ ʟʝʨʥʦʚʫʶ ʤʘʩʩʫ ʥʘʛʨʝʚʘʷ ʝʝ. ʅʘʛʨʝʪʦʝ ʟʝʨʥʦ ʦʪʜʘʝʪ 

ʠʟʙʳʪʦʯʥʫʶ ʚʣʘʛʫ ʠ ʯʝʨʝʟ ʚʦʟʜʫʭʦʦʪʚʦʜʥʳʝ ʢʘʥʘʣʳ 4 ʧʨʠʥʫʜʠʪʝʣʴʥʦ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʚʳʚʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʭʨʘʥʠʣʠʱʘ. ʇʦʜʘʶʱʠʝ ʠ 

ʚʦʟʜʫʭʦʦʪʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ 

ʯʝʨʝʜʫʷʩʴ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʩʫʰʢʫ ʟʝʨʥʘ, ʪʘʢ 

ʠ ʦʭʣʘʞʜʝʥʠʝ. ʇʨʠʯʝʤ ʩʫʰʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ, ʢʦʛʜʘ ʢʨʳʰʘ 

ʭʨʘʥʠʣʠʱʝ ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʪʩʷ ʩʦʣʥʮʝʤ. ʆʭʣʘʞʜʝʥʠʝ ʟʝʨʥʘ ʚ ʭʨʘʥʠʣʠʱʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʥʪʠʣʷʮʠʝʡ ʚ ʥʦʯʥʳʝ ʯʘʩʳ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɹʝʟʥʦʩʶʢ, ʈ.ɺ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʩ 
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ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ. ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʊʈɽɹʆɺɸʅʀʗʍ, ʇʈɽɼʒʗɺʃʗɽʄʓʍ ʂ ʄɽʍɸʅʀɿʄʋ 

ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʅʆʈʄʓ ɺʅɽʉɽʅʀʗ ʈɸɹʆʏɽɻʆ ʈɸʉʊɺʆʈɸ ɺ 

ʋʉʊʈʆʁʉʊɺɽ ɼʃʗ ʋʊʀʃʀɿɸʎʀʀ ʅɽɿɽʈʅʆɺʆʁ ʏɸʉʊʀ ʋʈʆɾɸʗ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʜʣʷ ʠʭ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦʝ ʠʭ ʩʦʯʝʪʘʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʘʤʦʤʫ ʤʝʜʣʝʥʥʦʤʫ ʵʣʝʤʝʥʪʫ ʩʠʩʪʝʤʳ [1, 2].  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʥʝʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʫʨʦʞʘʷ 

(ʋʜʋ ʅʏʋ) ʚ ʩʦʩʪʘʚʝ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʄʊɸ) (ʈʠʩʫʥʦʢ 1) [3, 4].  

 

 
Vp ï ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʤ/ʩ; Lʠʟʤ. ï ʰʘʛ 

ʠʟʤʝʨʝʥʠʷ ʩʢʘʥʠʨʫʶʱʝʛʦ ʙʣʦʢʘ, ʤ; L1 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʘʥʠʨʫʶʱʠʤ 

ʙʣʦʢʦʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʙʣʦʢʦʤ, ʤ; L2 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʙʣʦʢʦʤ ʠ ʠʩʧʦʣʥʷʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʇʫʩʪʴ ʄʊɸ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ Vp, ʩʢʘʥʠʨʫʶʱʠʡ ʙʣʦʢ ʧʨʦʠʟʚʦʜʠʪ 

ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʰʘʛʦʤ Lʠʟʤ., (ʪ.ʝ. ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ), 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʚʦʜʘʤ ʧʝʨʝʜʘʸʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʙʣʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʙʣʠʟʢʦʡ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ (å3Ā10
8
 ʤ/ʩ) [5] ʥʘ ʨʘʩʩʪʦʷʥʠʝ L1. ɺ ʘʥʘʣʠʪʠʯʝʩʢʦʤ 

ʙʣʦʢʝ, ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ [6, 7], ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʸʪ ʪʨʝʙʫʝʤʦʡ ʥʦʨʤʳ 

ʚʥʝʩʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʠ ʧʦʜʘʸʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʩʠʛʥʘʣ ʢ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ (ʩʠʛʥʘʣ 

ʧʦʜʘʸʪʩʷ ʧʦ ʧʨʦʚʦʜʘʤ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ ʥʘ ʨʘʩʩʪʦʷʥʠʝ L2, ʦʜʥʘʢʦ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ). ʀʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʪʨʝʙʫʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ t ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʙʫʝʤʫʶ ʥʦʤʫ ʚʥʝʩʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
 

,                                     (1)   

 

ʛʜʝ tʧ.ʨ. ï ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʩ; 

Lʠʟʤ. ï ʰʘʛ ʠʟʤʝʨʝʥʠʷ ʩʢʘʥʠʨʫʶʱʝʛʦ ʙʣʦʢʘ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʟʤʝʨʝʥʠʷʤʠ), ʤ; 

L1 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʘʥʠʨʫʶʱʠʤ ʙʣʦʢʦʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʙʣʦʢʦʤ, ʤ;  

L2 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʙʣʦʢʦʤ ʠ ʠʩʧʦʣʥʷʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ; 

Lʢʦʥ. ï ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, Lʢʦʥ=L1+ L2, ʤ (ʪʘʢʞʝ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʢʘʥʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʚʧʝʨʝʜʠ ʪʨʘʢʪʦʨʘ, ʘ ʥʝ 

ʚʧʝʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ); 

Vp ï ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʤ/ʩ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʨʘʞʝʥʠʝ (1) ʚʠʜʠʤ, ʯʪʦ ʥʘ ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʣʠʷʶʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʜʚʠʞʝʪʩʷ ʄʊɸ ʠ ʰʘʛ 

ʠʟʤʝʨʝʥʠʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʦʥʦʚʢʠ ʄʊɸ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ tʧ.ʨ.= f(Vp, Lʠʟʤ) ʜʣʷ 

ʄʊɿ-82+ʋʜʋ ʅʏʋ (ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʙʘʟʝ ʠʟʤʝʣʴʯʠʪʝʣʷ-ʤʫʣʴʯʠʨʦʚʱʠʢʘ 

Kvernelandfx 230),  Lʢʦʥ.=4,5 ʤ. ʉʢʦʨʦʩʪʴ ʥʘ ʛʨʘʬʠʢʝ ʫʢʘʟʘʥʘ ʚ ʤ/ʩ, 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,28-2,76 (1-10 ʢʤ/ʯ).  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʩʦʯʝʪʘʥʠʝ ʩ ʮʠʬʨʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʟʘ ʩʯʸʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ ʄʊɸ ʠ ʰʘʛʦʤ ʠʟʤʝʨʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [6], ʚʘʣʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ 10-12 ʤʝʪʨʦʚ ʠʤʝʝʪ 

ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʈʠʩʫʥʦʢ 3). ʇʦʣʫʯʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ (ʯʝʤ ʤʝʥʴʰʝ ʰʘʛ ʠʟʤʝʨʝʥʠʷ ï ʪʝʤ 

ʚʳʰʝ ʪʦʯʥʦʩʪʴ). 
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ tʧ.ʨ.= f(Vp, Lʠʟʤ) 

 
ʈʠʩʫʥʦʢ 3 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʬʠʣʷ ʚʘʣʢʘ [6] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʋʜʋ ʅʏʋ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʠʨʦʚʢʫ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 4-10 ʩʝʢʫʥʜ ʩ ʰʘʛʦʤ 

ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 12 ʤʝʪʨʦʚ. 
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ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑɽɽ ʊɽʇʃʀʏʅʆɽ ʍʆɿʗʁʉʊɺʆ ɹʋɼʋʑɽɻʆ 

 

ʍʦʟʷʡʩʪʚʘ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ 

ʛʦʜʘ ʥʘʯʘʣʠ ʚʳʭʦʜʠʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʕʪʦ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʧʦʩʣʝ ʘʥʘʣʠʟʘ 

ʨʳʥʢʘ ʦʚʦʱʝʡ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. ʀ ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʠʪʝʪʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʪʝʧʣʠʯʥʳʡ 

ʙʠʟʥʝʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʚʳʛʦʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʈʦʩʩʠʷ ʩʧʦʩʦʙʥʘ ʚʳʡʪʠ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʝʞʝʛʦʜʥʦ ʚʚʦʜʠʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʝ ʤʝʥʝʝ 500 ʛʘ ʪʝʧʣʠʮ. ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ 
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ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʪʝʧʣʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʥʘ ʥʦʚʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʧʦʩʣʝʜʥʶʶ ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʦʪʢʨʳʪʦʤ ʠ ʟʘʱʠʱʝʥʥʦʤ 

ʛʨʫʥʪʝ ʚ ʈʌ ʫʚʝʣʠʯʠʣʘʩʴ ʚʩʝʛʦ ʥʘ 13%, ʪʦʛʜʘ ʢʘʢ ʚ ʣʫʯʰʠʭ ʟʘʨʫʙʝʞʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʩʚʳʰʝ 50%. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚ ʈʷʟʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʢʦʪʦʨʳʡ 

ʤʝʩʪʥʳʝ ʪʝʧʣʠʯʥʳʝ ʭʦʟʷʡʩʪʚʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ.  

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪʩʷ ʜʝʬʠʮʠʪ 

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 1 ʤʣʥ. ʪʦʥʥ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝʛʦ ʣʠʰʴ 85% ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʩʨʦʯʥʦ ʪʨʝʙʫʝʪʩʷ ʚʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʝʡ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ. ʇʦʩʢʦʣʴʢʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʝʜʝʥʠʝ ʪʝʧʣʠʯʥʦʛʦ 

ʭʦʟ̫ʡʩʪʚʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ ʨʝʰʠʪ 

ʚʦʧʨʦʩ ʧʦʣʥʦʩʪʴʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ 

[1] ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʢʚ.ʤ ʜʣʷ ʪʦʤʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ: 3,5 

ʪʳʩ. ʨʫʙ., ʘ ʜʣʷ ʦʛʫʨʮʦʚ - 5,5 ʪʳʩ. ʨʫʙʣʝʡ, ʯʪʦ, ʩʦʛʣʘʩʠʪʝʩʴ, ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ ʣʫʯʰʠʭ ʪʝʧʣʠʯʥʳʭ ʢʦʤʙʠʥʘʪʘʭ ʧʦʣʫʯʘʶʪ ʜʦ 120 ʢʛ 

ʦʛʫʨʮʦʚ ʥʘ ʦʜʠʥ ʢʚ. ʤ., ʘ ʪʦʤʘʪʦʚ ʜʦ 80 ʢʛ. ɸʥʘʣʠʟ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

ʧʦʢʘʟʳʚʘʝʪ ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʩʦʢʨʘʪʠʣʠʩʴ, ʘ ʥʘʦʙʦʨʦʪ 

ʫʚʝʣʠʯʠʣʠʩʴ. ʈʦʩʪ ʟʘʪʨʘʪ, ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʦʪʧʫʩʢʥʦʡ ʮʝʥʝ ʧʨʦʜʫʢʮʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʜʦʭʦʜʥʦʩʪʠ ʚ ʩʬʝʨʝ ʪʝʧʣʠʯʥʦʛʦ ʙʠʟʥʝʩʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʩʤ. ʨʠʩʫʥʦʢ 1) ʜʦ 90% ʦʪ ʚʩʝʭ 

ʨʘʩʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ: ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʟʘʪʨʘʪʳ: ʥʘ ʛʘʟ ʜʣʷ ʦʙʦʛʨʝʚʘ ʪʝʧʣʠʮʳ, ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʦʯʚʦʛʨʫʥʪʘ, ʫʜʦʙʨʝʥʠʡ, ʠʥʩʝʢʪʠʮʠʜʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʠʩʢ ʜʝʰʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʜʦʭʦʜʥʦʩʪʴ ʭʦʟʷʡʩʪʚʘ. ʉʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʨʝʘʣʠʷʭ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʥʦʚʦʛʦ ʪʝʧʣʠʯʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʩʚʳʰʝ 7 ʣʝʪ, ʧʨʠ ʩʨʝʜʥʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ 15% [1]. 

 

 
ʈʠʩʫʥʦʢ 1 - ʈʘʙʦʪʘ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ ʚ ʪʝʧʣʠʮʝ 
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʩʩʤʦʪʨʠʤ ʥʦʚʳʝ 

ʧʨʠʥʮʠʧʳ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ ʪʝʧʣʠʮ ʷʚʣʷʝʪʩʷ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʚ ʂʣʝʧʠʢʦʚʩʢʦʤ ʠ 

ʉʧʘʩʩʢʦʤ ʨʘʡʦʥʘʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʠʤʝʶʪʩʷ ʙʦʛʘʪʳʝ 

ʪʦʨʬʦʤ ʧʨʠʨʦʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʝ ʤʝʩʪʥʳʝ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. ʅʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʚʳʙʦʨ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝ ʠʛʨʘʝʪ ʦʩʦʙʦʡ ʨʦʣʠ, 

ʪ.ʝ., ʩʪʨʦʠʪʴ ʞʝʣʘʪʝʣʴʥʦ ʪʘʤ, ʛʜʝ ʜʝʰʝʚʣʝ ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ, ʘ ʧʦʪʦʤ, ʚʤʝʩʪʦ 

ʛʨʫʥʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ, ʚʝʜʴ ʪʘʢ ʵʢʦʥʦʤʷʪ ʥʝ ʪʦʣʴʢʦ ʚ 

ʈʦʩʩʠʠ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦʪ ʫʩʪʦʷʚʰʠʡʩʷ ʩʪʝʨʝʦʪʠʧ ʠ ʝʩʪʴ 

ʛʣʘʚʥʦʝ ʟʘʙʣʫʞʜʝʥʠʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʧʦʪʨʝʙʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤʳʝ ʜʝʰʝʚʳʝ ʦʚʦʱʠ, ʝʤʫ ʪʘʢʞʝ ʚʘʞʝʥ ʥʝ ʪʦʣʴʢʦ 

ʚʥʝʰʥʠʡ ʚʠʜ, ʥʦ ʠ ʚʢʫʩ (ʫ ʛʠʜʨʦʧʦʥʥʳʭ ʦʥ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ), ʘ ʛʣʘʚʥʦʝ, 

ʯʪʦʙʳ ʧʨʦʜʫʢʪ ʙʳʣ çʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤè, ʧʦʣʫʯʝʥʥʳʤ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʩʝʢʪʠʮʠʜʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʧʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʠʭ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʞʝʥʝʨʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʩʦʩʪʘʚʣʷʶʪ ʩʚʳʰʝ 100% ʦʪ ʠʭ 

ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʦʩʪʘʣʴʥʦʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ ï ʵʪʦ ʧʣʘʪʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ, ʛʘʟʦʤ ʠ ʧʨʦʯ. 

ʇʦʵʪʦʤʫ ʨʘʟʤʝʱʝʥʠʝ ʪʝʧʣʠʮ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʪʦʨʬʷʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʝʰʝʚʳʝ, ʚʢʫʩʥʳʝ ʠ ʧʦʣʝʟʥʳʝ ʦʚʦʱʠ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ 

ʪʦʨʬʦʛʨʫʥʪʝ, ʥʦ ʠ ʜʘʩʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʦʦʨʫʞʝʥʠʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʦʩʢʦʣʴʢʫ ʫʞʝ ʠʤʝʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʧʨʝʚʨʘʱʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʪʝʧʣʠʯʥʦʛʦ ʛʨʫʥʪʘ ʚ ʪʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ. ʇʦ ʥʘʰʠʤ ʦʮʝʥʢʘʤ, ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʩʥʠʟʠʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʝʜʝʥʠʝ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦ 70%, ʘ ʵʪʦ ʫʞʝ 

ʧʦʟʚʦʣʠʪ ʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ.  

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʦʚʳʭ ʪʝʧʣʠʯʥʳʭ 

ʭʦʟʷʡʩʪʚ ʩʪʘʥʝʪ ʠ ʨʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ. ʅʘʧʨʠʤʝʨ, ʧʦ ʩʦʩʝʜʩʪʚʫ ʩ ʪʝʧʣʠʮʘʤʠ 

ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʛʦʩʪʠʥʠʯʥʳʡ ʛʦʨʦʜʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʙʦʣʴʰʦʡ ʪʝʧʣʠʮʳ 

ʜʣʷ ʦʚʦʱʝʡ (ʫʤʝʥʴʰʝʥʥʘʷ ʢʦʧʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ) ʠ ʜʣʷ ʵʢʟʦʪʠʯʝʩʢʠʭ ʬʨʫʢʪʦʚ 

(ʩʤ. ʨʠʩʫʥʦʢ 2), ʧʨʠʯʝʤ ʧʨʦʜʫʢʮʠʶ ʤʦʞʥʦ ʜʝʛʫʩʪʠʨʦʚʘʪʴ ʥʘ ʤʝʩʪʝ ʠʣʠ ʢʫʧʠʪʴ ʩ 

ʩʦʙʦʡ ʚ ʜʦʨʦʛʫ.  

 
ʈʠʩʫʥʦʢ 2 ï ʊʝʧʣʠʮʘ ʩ ʵʢʟʦʪʠʯʝʩʢʠʤʠ ʬʨʫʢʪʘʤʠ 
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ʆʮʝʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ 

ʭʦʟʷʡʩʪʚʘ ʙʫʜʫʱʝʛʦ. ʅʘʧʨʠʤʝʨ, ʪʝʧʣʠʮʘ, ʧʣʦʱʘʜʴʶ ʧʦʣʛʝʢʪʘʨʘ ʙʫʜʝʪ ʩʪʦʠʪʴ 

ʦʢʦʣʦ 8 400 ʪʳʩ. ʨʫʙ, ʧʣʶʩ 20-30% ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʪʝʣʴʥʦʡ ʩ ʛʝʥʝʨʘʮʠʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʬʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʧʝʨʩʦʥʘʣʘ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 4 800 ʪʳʩ. ʨʫʙ. ʚ ʛʦʜ. ʆʙʳʯʥʦ 30% ʦʪ ʚʩʝʭ 

ʨʘʩʭʦʜʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʦʙʦʛʨʝʚ ʠ 

ʟʘʢʫʧʢʫ ʫʜʦʙʨʝʥʠʡ, ʠʥʩʝʢʪʠʮʠʜʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ.  

ʆʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʦʝ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʦʛʨʫʥʪʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʪʘʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʙʦʣʝʝ 

ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. 
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ʈʦʜʠʥʘ ʢʘʨʪʦʬʝʣʷ ï ʖʞʥʘʷ ɸʤʝʨʠʢʘ [1]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ 

ʤʘʩʰʪʘʙʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʴ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʛʣʘʚʥʳʭ 

ʧʠʱʝʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʨʘ [2, 3]. 

ɺ ʈʌ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʭʨʘʥʷʝʪʩʷ ʜʝʬʠʮʠʪ ʢʘʨʪʦʬʝʣʝʭʨʘʥʠʣʠʱ [4].  

ʅʘ ʩʦʭʨʘʥʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚʣʠʷʝʪ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʩʘʤʳʤ 

ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʤʘʪ ʥʘʩʳʧʠ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪ ʥʘʧʦʣʴʥʳʭ 

ʚʦʟʜʫʭʦʚʦʜʦʚ ʚ ʥʘʩʳʧʴ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʨʯʝ ʢʣʫʙʥʝʡ.   

ʅʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʥʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ 

ʥʘʧʦʣʴʥʳʝ ʚʦʟʜʫʭʦʚʦʜʳ  [5, 6] ʧʨʦʰʝʜʰʠʝ ʠʩʧʳʪʘʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʷʟʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ʆʜʠʥ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʧʦʣʴʥʳʭ ʚʦʟʜʫʭʦʚʦʜʦʚ ʠʤʝʝʪ ʬʦʨʤʫ 

ʪʨʝʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ [5] (ʨʠʩʫʥʦʢ 1).  

 

1 ï ʩʪʝʥʢʠ ʘʨʦʯʥʦʛʦ ʙʝʩʢʘʨʢʘʩʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, 2 ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʚʦʟʜʫʭʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ, 3 ï ʚʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʢʥʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, 4 ï 

ʥʘʧʦʣʴʥʳʝ ʚʦʟʜʫʭʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ ʩ ʩʝʯʝʥʠʝʤ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ, 5  ï ʟʘʟʦʨʳ ʤʝʞʜʫ ʜʝʨʝʚʷʥʥʳʤʠ ʙʨʫʩʢʘʤʠ, 6 ï ʜʝʨʝʚʷʥʥʳʝ 

ʙʨʫʩʢʠ ʚʦʟʜʫʭʦʚʦʜʘ,  7 ï  ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ, 8 ï ʩʤʝʩʠʪʝʣʴʥʘʷ 

ʢʘʤʝʨʘ ʩ ʥʘʛʥʝʪʘʪʝʣʴʥʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ,  9 ï ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ, ʩʪʨʝʣʢʠ ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ.  

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʭʨʘʥʠʣʠʱʘ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ ʚʦʟʜʫʭʦʚʦʜʘʤʠ  

ʪʨʝʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣ  

ʫʣʫʯʰʝʥ ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʥʘʧʦʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʬʦʨʤʳ 

[6] (ʨʠʩʫʥʦʢ 2).  

ʆʩʥʦʚʘʥʠʷ ʥʘʧʦʣʴʥʦʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʠʟ ʫʩʝʯʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʧʠʨʘʤʠʜ 

ʢʨʝʧʷʪʩʷ ʢ ʜʝʨʝʚʷʥʥʳʤ ʙʨʫʩʴʷʤ, ʯʝʨʝʟ ʨʘʚʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʀʟʤʝʥʷʶʱʘʷʩʷ 

ʬʦʨʤʘ ʟʘʟʦʨʘ ʤʝʞʜʫ ʜʝʨʝʚʷʥʥʳʤʠ ʙʨʫʩʢʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʜʫʚʫ ʚʦʟʜʫʭʘ ʚʩʝʡ 

ʥʘʩʳʧʠ ʢʣʫʙʥʝʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʣʝʞʢʦʩʪʴ. ʋʢʘʟʘʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʦʣʴʥʦʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʠʟ ʫʩʝʯʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʧʠʨʘʤʠʜ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʨʞʠʚʘʪʴ ʩʦʟʜʘʚʘʝʤʫʶ ʥʘʛʨʫʟʢʫ ʢʘʨʪʦʬʝʣʷ [7]. 

  

 
2 - ʦʛʨʘʞʜʝʥʠʝ ʚ ʚʠʜʝ ʘʨʦʯʥʦʛʦ ʙʝʩʢʘʨʢʘʩʥʦʛʦ ʫʪʝʧʣʝʥʥʦʛʦ ʩʚʦʜʘ, 9 ï ʦʧʦʨʥʘʷ 

ʩʪʝʥʢʘ, 10 ï ʢʘʤʝʨʘ ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʨʦʜʫʢʮʠʠ, 11 ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ, 16 ï 

ʚʦʟʜʫʭʦʚʦʜʳ, 17 ï ʦʢʥʘ, 18 ï ʨʝʛʫʣʠʨʫʶʱʠʝ ʟʘʩʣʦʥʢʠ, 20 - ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, 21 ï ʚʝʥʪʠʣʷʪʦʨʳ, 22 ï ʪʵʥʳ, 23 ï ʟʘʟʦʨʳ ʤʝʞʜʫ 

ʙʨʫʩʢʘʤʠ. 

ʈʠʩʫʥʦʢ 2 ï ʇʣʘʥ ʢʘʨʪʦʬʝʣʝʭʨʘʥʠʣʠʱʘ ʩ ʚʦʟʜʫʭʦʚʦʜʦʤ ʚ ʚʠʜʝ ʫʩʝʯʝʥʥʦʡ 

ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʙʜʫʚʫ ʚʩʝʡ ʥʘʩʳʧʠ ʢʘʨʪʦʬʝʣʷ, 

ʧʦʷʚʠʣʦʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʅʘʤʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʚʦʟʜʫʭʦʚʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʨʫʙ (ʨʠʩʫʥʦʢ 3).  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʜʫʭʦʚʦʜʘ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʜʫʰʥʘʷ 

ʩʤʝʩʴ ʧʦʩʪʫʧʘʝʪ ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʥʘʧʦʨʥʳʝ ʢʘʥʘʣʳ 11, ʠʟ ʢʦʪʦʨʳʭ  ʯʝʨʝʟ 

ʟʘʩʣʦʥʢʫ 20 ʠ ʦʢʥʦ 18 ʧʦʜʘʝʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ 16 ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ 17, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʨʫʙ, ʥʘ ʩʪʦʨʦʥʘʭ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ 25, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʧʦ ʜʣʠʥʝ 

ʠ ʚʳʩʦʪʝ ʥʘʩʳʧʠ.  ɺʦʟʜʫʰʥʘʷ ʩʤʝʩʴ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ 25 

ʧʦʜʘʝʪʩʷ ʚ ʥʘʩʳʧʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʚʷʣʝʥʥʳʭ ʚʦʟʜʫʭʦʚʦʜʦʚ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ 

ʭʨʘʥʝʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʧʫʪʝʤ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʜʘʯʠ ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʧʦ ʚʩʝʤʫ 

ʦʙʲʝʤʫ ʥʘʩʳʧʠ.  ɿʘ ʩʯʝʪ ʯʝʛʦ ʙʫʜʫʪ ʩʥʠʞʝʥʳ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ ʢʘʨʪʦʬʝʣʝʭʨʘʥʠʣʠʱʘ.  
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1 ï ʬʫʥʜʘʤʝʥʪ, 2 - ʙʝʩʢʘʨʢʘʩʥʳʡ ʫʪʝʧʣʝʥʥʳʡ ʩʚʦʜ, 3 - ʙʝʪʦʥʥʳʡ ʧʦʣ, 4 -  

ʥʘʨʫʞʥʳʡ ʛʥʫʪʳʡ ʣʠʩʪ, 5 ï ʚʥʫʪʨʝʥʥʠʡ ʛʥʫʪʳʡ ʣʠʩʪ, 6 - ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ 

ʚʢʣʘʜʳʰ, 7 ï ʠʟʦʣʠʨʫʶʱʠʡ ʚʢʣʘʜʳʰ, 8 ï ʟʘʟʦʨ,9 - ʦʧʦʨʥʘʷ ʩʪʝʥʢʘ, 10 ï ʢʘʤʝʨʘ 

ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʨʦʜʫʢʮʠʠ, 11 ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ, 12 - ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʦʡʢʠ, 

13 - ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʠʩʪʳ, 14 - ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʨʫʙʳ, 15 ï ʢʦʥʪʨʬʦʨʩʳ, 16 - 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ, 17 - ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ, 18 - ʦʢʥʘ, 19 - 

ʢʦʣʝʥʦ, 20 - ʨʝʛʫʣʠʨʫʶʱʘʷ ʟʘʩʣʦʥʢʘ, 21 - ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʟʘʛʣʫʰʢʘ, 25 - 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ.  

ʈʠʩʫʥʦʢ 3 ï ʂʦʥʩʪʨʫʢʮʠʷ ʢʘʨʪʦʬʝʣʝʭʨʘʥʠʣʠʱʘ ʩ ʚʦʟʜʫʭʦʚʦʜʦʤ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʨʫʙ 
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ɹʫʣʛʘʢʦʚ ɺ.ʀ., ʢ.ʩ-ʭ.-ʥ., 

ʂʘʧʫʩʪʠʥʘ ʊ.ɸ., ʢ.ʪ.ʥ. 

ʌɻɹʅʋ ɺʅʀʀ çʈʘʜʫʛʘè, ʛ. ʂʦʣʦʤʥʘ ʈʌ 

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀʍ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀ 

ɹɽɿʆʇɸʉʅʓʍ ʈɽɾʀʄʆɺ ʆʈʆʐɽʅʀʗ  ʅɸ 

ɻʀɼʈʆʄɽʃʀʆʈɸʊʀɺʅʓʍ ʉʀʉʊɽʄɸʍ ʉ ʆɹʆʉʅʆɺɸʅʀɽʄ 

ʉʅʀɾɽʅʀʗ ʕʅɽʈɻʆʇʆʊʈɽɹʃɽʅʀʗ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʜʝʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʚʦʜʳ ʥʘ 1 ʛʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (t), ʢʦʪʦʨʫʶ ʚ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʥʘʟʳʚʘʶʪ ʛʠʜʨʦʤʦʜʫʣʝʤ,  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ:   

 
ʛʜʝ:  ʘ ï ʜʦʣʷ ʧʣʦʱʘʜʠ ʟʘʥʷʪʦʡ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ; 

   mnt ï  ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ʥʝʪʪʦ, ʤ
3
/ʛʘ;  

t  - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʠʚʘ, ʩʫʪ; 

W   - ʧʣʦʱʘʜʴ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʆʨʜʠʥʘʪʘ ʛʠʜʨʦʤʦʜʫʣʷ q = ʣ/ʩʝʢ/ʛʘ, ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʩʯʝʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨʳ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʘʥʘʣʦʚ, ʜʠʘʤʝʪʨʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʦʙʲʝʤʳ ʠ ʤʦʱʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʫ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. 

ʆʨʜʠʥʘʪʘ ʛʠʜʨʦʤʦʜʫʣʷ ï ʧʨʦʠʟʚʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʦʨʦʰʝʥʠʷ. 

ʆʩʥʦʚʫ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʩ-ʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʝʪ 

ʚʦʜʦʙʘʣʘʥʩʦʚʳʡ ʤʝʪʦʜ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʦʨʦʰʝʥʠʷ, ʛʜʝ 

twmag n 4,86/11=
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ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʭʦʜʥʳʝ ʠ ʨʘʩʭʦʜʥʳʝ ʯʘʩʪʠ 

ʙʘʣʘʥʩʘ ʠ ʚʳʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ:  

Wn ï Wʢ = ( ×ʨ + Gr + Mʧ + Mʚ + L) ï ( ɽ+ Nʛ + Nʧ + Nʚ), 

ʛʜʝ: Wn; Wʢ ï ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ; 

ʂ ʧʨʠʭʦʜʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʩʪʘʪʴʷʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʦʪʥʦʩʷʪʩʷ: 

×ʨ - ʩʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ;  

Gr  - ʧʨʠʪʦʢ ʚʣʘʛʠ ʚ ʧʦʯʚʫ ʠʟ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤʤ; 

ʄʧ - ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʨʠʪʦʢ ʚʣʘʛʠ ʥʘ ʫʯʘʩʪʦʢ, ʤʤ; 

ʄʚ - ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʧʨʠʪʦʢ ʚʣʘʛʠ, ʤʤ; 

L    - ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʦʦʙʨʘʟʥʦʡ ʚʣʘʛʠ, ʢʦʥʜʝʥʩʠʨʫʶʱʝʡʩʷ ʚ ʧʦʯʚʝ, ʤʤ. 

ʂ ʨʘʩʭʦʜʥʳʤ ʩʪʘʪʴʷʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʦʪʥʦʩʷʪʩʷ: 

ɽ   - ʠʩʧʘʨʷʝʤʦʩʪʴ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ), ʤʤ; 

Nʛ - ʦʪʪʦʢ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʤʤ; 

Nʧ - ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʪʪʦʢ ʚʣʘʛʠ, ʤʤ; 

Nʚ - ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʦʪʪʦʢ ʚʣʘʛʠ, ʤʤ. 

ɽʩʣʠ ʧʨʠʭʦʜʥʳʝ ʵʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ï ʦʩʘʜʢʠ, ʟʘʧʘʩʳ  ʚʣʘʛʠ ʚ 

ʧʦʯʚʝ, ʧʦʜʧʠʪʳʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʜʨ. ï ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʦ ʨʘʩʭʦʜʥʳʝ ʩʪʘʪʴʠ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʪʨʫʜʥʝʝ. ɼʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪ ʢʦʩʚʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ 

ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ.           

ʂ ʧʝʨʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ  ʘʢʘʜʝʤʠʢʦʤ 

ɸ.ʅ. ʂʦʩʪʷʢʦʚʳʤ (1960) [1], ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ  ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʦʡ ʧʣʘʥʠʨʫʝʤʦʛʦ ʫʨʦʞʘʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʂʦ ʚʪʦʨʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ. ɺ ʦʩʥʦʚʝ ʠʭ ʣʝʞʘʪ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʨʘʜʠʘʮʠʦʥʥʳʤ ʙʘʣʘʥʩʦʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʭʦʨʦʰʦ  ʠʟʣʦʞʝʥ ʚ 

ʨʘʙʦʪʘʭ ʄ.ʀ. ɹʫʜʳʢʦ (1961ʛ.), ɸ.ʅ. ɹʫʜʘʛʦʚʩʢʦʛʦ (1956 ʛ.) [3,4]. 

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʛʜʝ ʫʯʠʪʳʚʘʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ. ʄʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ɸ.ʄ. ɸʣʧʘʪʴʝʚʳʤ (1954) [2].   

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʌɻɹʅʋ ɺʅʀʀ çʈʘʜʫʛʘè ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ 

ʤʝʪʦʜʠʢʘ, ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ROCKxls (ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʈʦʩʧʘʪʝʥʪʦʤ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʨʦʜʥʦʡ ʪʝʧʣʦ-ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʫʞʠʣʠ 

ʜʝʢʘʜʥʳʝ ʤʝʪʝʦʠʥʬʦʨʤʘʮʠʠ ʟʘ 30 ï 50 ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ  t
0
ʉ; ʦʩʘʜʢʠ (ʈʤʤ), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, %; 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʤ/ʩ. [5,6]. 

ʀʩʧʘʨʷʝʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʘʪʤʦʩʬʝʨʳ. ɺ ʤʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʧʘʨʷʝʤʦʩʪʠ ʦʪ ʚʩʝʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʝʝ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ: 



ï39 ï   
 

                                  ɽ= ʂt Ŀ d Ŀ f (U) 

ʛʜʝ:     ʂt  - ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʩʧʘʨʝʥʠʷ; 

                d - ʜʝʬʠʮʠʪ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ;    

          f (U) - ʬʫʥʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʣʠʷʥʠʝ ʚʝʪʨʘ. 

ʇʘʨʘʤʝʪʨʳ d  ʠ f (U) ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʯʘʩʪʴ 

ʠʩʧʘʨʝʥʠʷ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʀʚʘʥʦʚʘ: 

ʂt = 
ȟ

́
 

ʛʜʝ:   t  - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʉ; 

Ia - ʫʧʨʫʛʦʩʪʴ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʄʙ; 

D- ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ:                   

 
ʛʜʝ:   a - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 

ɺʝʪʨʦʚʘʷ ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

f(U) =0,64+0,1U2, 

ʛʜʝ: U2 - ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʤ/ʩʝʢ 

 

ɺ ʪʘʙʣʠʮʝ 1, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʝʥʘ ʠʩʧʘʨʷʝʤʦʩʪʴ ɽʤʤ,ʠ ʩʫʤʤʘ 

ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʈʤʤ ʧʦ ʜʚʫʤ ʩʘʤʳʤ ʟʘʩʫʰʣʠʚʳʤ ʚ ʈʦʩʩʠʠ ʤʝʪʝʦʩʪʘʥʮʠʷʤ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʚ  ʨʘʟʣʠʯʥʳʝ ʧʦ ʫʚʣʘʞʥʝʥʥʦʩʪʠ  ʛʦʜʳ 

(25% - 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) 

 

ʊʘʙʣʠʮʘ 1 ï ʠʩʧʘʨʷʝʤʦʩʪʴ ɽʤʤ,ʠ ʩʫʤʤʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʈʤʤ 
ʄʝʪʝʦʩʪʘʥʮʠʷ ɺʝʨʦʷʪʥʳʝ (ʦʙʝʩʧʝʯʝʥʥʳʝ) ʟʥʘʯʝʥʠʷ ʠʩʧʘʨʷʝʤʦʩʪʠ ɽʤʤ 

25% 50% 75% 85% 95% 

ɽ ʈ ɽ ʈ ɽ ʈ ɽ ʈ ɽ ʈ  

ɺʦʣʛʦʛʨʘʜ 901 297 1142 263 1327 123 1606 168 2032 138 

ʇʘʣʘʩʦʚʢʘ 1875 256 1006 187 1261 126 1453 100 1808 87 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ 

ʠ ʠʩʧʘʨʷʝʤʦʩʪʴʶ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘ ʧʨʠʤʝʨʝ  ʤʝʪʝʦʩʪʘʥʮʠʠ ɺʦʣʛʦʛʨʘʜ ʠ 

ʇʘʣʘʩʦʚʢʘ  

 

ʊʘʙʣʠʮʘ 2 ï   ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʠʩʧʘʨʷʝʤʦʩʪʴʶ ʟʘ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ 
ʄʝʪʝʦʩʪʘʥ

ʮʠʷ 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʩʘʜʢʦʚ ʠ ʠʩʧʘʨʷʝʤʦʩʪʠ ʈ/ɽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʜʦʩʪʘʪʢʘ 

ʧʨʠʨʦʜʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʳ 

ɺʣʘʞʥʳʡ 

25% 

ʉʨʝʜʥʠʡ  

 50% 

ʉʫʭʦʡ  

  75% 

ʉʫʭʦʡ 

 85% 

ʆʩʪʨʦʟʘʩʫʰʣ

ʠʚʳʡ 95% 

ʈ/ɽ 1-ʈ/ɽ ʈ/ɽ 1-ʈ/ɽ ʈ/ɽ 1-ʈ/ɽ ʈ/ɽ 1-ʈ/ɽ ʈ/ɽ 1-ʈ/ɽ 

ɺʦʣʛʦʛʨʘʜ 0,33 0,67 0,23 0,77 0,15 0,85 0,10 0,90 0,07 0,93 

ʇʘʣʘʩʦʚʢʘ 0,29 0,71 0,19 0,81 0,10 0,90 0,07 0,93 0,05 0,95 

 

)
100

1(
a

lad -=



ï40 ï   
 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʧʦʩʣʫʞʠʣʠ ʢʨʠʪʝʨʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʣʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʌ. 

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʦʙʝʥʥʦ ʚ ʩ-ʭ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʤʝʪʦʜʫ ɻ.ʊ. ʉʝʣʷʥʠʢʦʚʘ.  

 
ʛʜʝ:    ×ʈ   - ʩʫʤʤʳ ʦʩʘʜʢʦʚ;   

          Ɇt
ʦ
ʉ -  ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 10 

0
ʉ. 

 ʇʦ ʧʦʢʘʟʘʪʝʣʶ ɻʊʂ ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʟʦʥ: 

I ʠ II  -  ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʘʷ ʠ ʫʚʣʘʞʥʝʥʥʘʷ ɻʊʂ = 1,0-1,3; 

III      - ʩʨʝʜʥʝʟʘʩʫʰʣʠʚʘʷ ɻʊʂ = 0,7-1,0; 

IV-V - ʩʫʭʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʦʥʘ ʠʨʨʠʛʘʮʠʠ 0,5-0,7. 

ɼʣʷ ʦʪʨʘʩʣʠ ʤʝʣʠʦʨʘʮʠʠ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʧʣʦʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʠʪʦʨʠʠ, ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ  ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʂʫ, 

ʪʝʨʨʠʪʦʨʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʨʦʰʝʥʠʷ 

ʂʫ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʷʜʘ 

ʤʝʪʝʦʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʂʫ =
́ ˝

˒
 

ʛʜʝ: Wa - ʘʢʪʠʚʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʥʘʯʘʣʦ ʨʘʩʯʝʪʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʤʤ; 

×ʈ  - ʩʫʤʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʤʤ; 

ɽ  - ʠʩʧʘʨʷʝʤʦʩʪʴ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ) ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ, 

ʤʤ ʦ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. 

ʇʦ ʩʨʝʜʥʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʣʘʞʥʝʥʠʷ ʂʫ 

ʚʳʜʝʣʷʶʪʩʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ (ʧʨʠʨʦʜʥʳʝ) ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ.  

ɻʨʘʜʘʮʠʠ ʂʫ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ: 

ʂʫ=0,20- 0,40 ï ʩʫʭʠʝ ʩʪʝʧʠ; 

ʂʫ=0,41- 0,50 -  ʫʤʝʨʝʥʥʦ ʩʫʭʘʷ ʩʪʝʧʥʘʷ ʟʦʥʘ; 

ʂʫ=0,51- 0,80 ï ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ; 

ʂʫÓ0,80 ï ʣʝʩʥʘʷ ʟʦʥʘ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʩʣʫʞʠʪ  ʩʫʤʤʘʨʥʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ (ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ), ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɽv=ɽ Ŀ ʂʙ Ŀ ʂʦ 

ʛʜʝ:     ɽv - ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʤʤ; 

            ɽ   - ʠʩʧʘʨʷʝʤʦʩʪʴ, ʤʤ; 

            ʂʙ - ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

    ʂʦ - ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

(ɻʊʂ) ʦʪʥʦʰʝʥʠʝʤ ʩʫʤʤʳ ʦʩʘʜʢʦʚ (Ɇʈ) ʢ ʩʫʤʤʝ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 

ʚʳʰʝ 10
0
ʉ 

                            ɻʊʂ = 
CCt

ʈ
00 101,0 ²S

S
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ʂʙ - ʢʦʵʬʬʠʮʠʝʥʪ, ʦʪʨʘʞʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

   ʂʦ - ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ï ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,85 ʜʦ 1,0, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʝʜʫʱʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʩʪʝʧʥʦʡ (1), ʣʝʩʦʩʪʝʧʥʦʡ (2) 

 

ʊʘʙʣʠʮʘ 3 ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʩʪʝʧʥʦʡ 1 ʠ ʣʝʩʦʩʪʝʧʥʦʡ 2 ʟʦʥ 

ʉ/ʭ 

ʢʫʣʴʪʫʨʘ 
ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ 
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2000-
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2200-

2400 

2400-

2600 

ʗʨʦʚʳʝ 

ʢʦʣʦʩʦʚʳ

ʝ 

1 0,63 0,69 0,8 1,01 1,11 1,05 0,80 0,56     

2 0,79 0,82 0,92 1,04 1,10 1,06 0,92 0,72     

ʃʶʮʝʨʥʘ 

 

1 0,75 0,83 1,01 1,12 0,71 0,80 1,00 1,12 0,71 0,80 1,00 1,10 

2 0,86 0,92 1,00 1,07 1,10 0,82 0,88 1,00 1,10 0,82 0,88 1,00 

ʂʫʢʫʨʫʟʘ 

ʥʘ ʩʠʣʦʩ 

1 0,56 0,65 0,76 0,79 0,82 0,92 1,00 1,08 1,13 1,10 1,08  

2 0,76 0,78 0,82 0,87 0,96 1,05 1,10 1,09 1,04 1,00 0,94  

ʂʘʨʪʦʬʝʣ

 ɹ

1 0,56 0,66 0,75 0,89 1,02 1,11 1,12 1,04 0,84 0,63   

2 0,76 0,78 0,84 0,96 1,06 1,10 1,04 0,90 0,70    

ʂʘʧʫʩʪʘ 

ʧʦʟʜʥʷʷ 

1 0,70 0,77 0,88 0,97 1,05 1,11 1,10 1,05 0,96 0,87 0,80 0,76 

2 0,82 0,90 0,96 1,02 1,06 1,10 1,06 1,04 1,02 1,00 1,00  

ʆʚʦʱʠ 1 0,72 0,75 0,86 0,97 1,06 1,10 1,10 1,03 0,90 0,80 0,72  

2 0,80 0,83 0,88 0,96 1,05 1,10 1,06 1,01 0,88    

 

ɼʝʬʠʮʠʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠʣʠ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʄʥʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, ʢʦʪʦʨʦʝ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʤ ʚʠʜʝ ʚʳʨʘʞʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ:  

ȹɽv =Ev-Wai-ɟiŬ-Gi-Ni 

ʛʜʝ:   ɽv  - ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʘ ʨʘʩʯʸʪʥʳʡ ʧʝʨʠʦʜ, ʤʤ,  

Wai- ʘʢʪʠʚʥʳʡ ʟʘʧʘʩ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʥʘ ʥʘʯʘʣʦ ʨʘʩʯʸʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʤ, 

 ʨ  - ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʟʘ ʧʝʨʠʦʜ, ʤʤ,  

Ŭ - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ,  

Gi- ʢʘʧʠʣʣʷʨʥʳʡ ʧʨʠʪʦʢ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʨʘʩʯʸʪʥʳʡ ʩʣʦʡ, ʤʤ,  

Ni- ʦʪʪʦʢ ʚʣʘʛʠ ʟʘ ʧʨʝʜʝʣʳ ʨʘʩʯʸʪʥʦʛʦ ʩʣʦʷ, ʤʤ 

ɺ ʤʝʪʦʜʠʢʝ ʠ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʷʭ ʌɻɹʅʋ ɺʅʀʀ çʈʘʜʫʛʘè ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʜʝʬʠʮʠʪʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʜʝʢʘʜʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ 

 
ʛʜʝ:  ʄHT - ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʥʝʪʪʦ, ʤʤ; 

VHT EM Dä=
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        Ɇȹɽ  - ʩʫʤʤʘ ʜʝʬʠʮʠʪʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʚʝʛʝʪʘʮʠʶ ʢʫʣʴʪʫʨʳ. 

ɸʜʘʧʪʘʮʠʶ ʤʝʪʦʜʠʢʠ ʌɻɹʅʋ ɺʅʀʀ çʈʘʜʫʛʘè ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʚʳʜʝʣʝʥʳ ʪʨʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ ʥʘ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʩ 

ʂʫ=0,4-0,5 (ʫʤʝʨʝʥʥʳʝ ʩʪʝʧʠ); ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ 0,3=0,4; ʥʘ ʖʛʦ-ʚʦʩʪʦʢʝ ʩ 

ʂʫ=0,2-0,3 (ʩʫʭʠʝ ʩʪʝʧʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʧʦʣʫʧʫʩʪʳʥʠ).  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ  ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʦʚʦʱʝ - 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ (ʩʦʛʣʘʩʥʦ ʠʟʤʝʥʝʥʠʷ ʂʫ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʉʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʖʛʦ-ʚʦʩʪʦʢ). 

 

ʊʘʙʣʠʮʘ 4 ï ʆʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʥʝʪʪʦ ʠ 

ʙʨʫʪʪʦ, ʤ
3
/ʛʘ) ʧʦ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ɿʥʘʯ

ʝʥʠʝ 

ʂʫ 

ʂʫʣʴʪʫʨʘ 

ʆʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʥʝʪʪʦ, 

ʤ
3
/ʛʘ 

ʆʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʙʨʫʪʪʦ,    

ʤ
3
/ʛʘ 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʈ, % ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʈ, % 

50 75 95 50 75 95 

0,4-

0,5 

 

ʄʥʦʛ.ʪʨʘʚʳ 4000 5000 6300 5200 6500 8200 

ʂʫʢʫʨʫʟʘ 2600 3200 4300 3400 4200 5600 

ʆʚʦʱʠ 3000 3400 4500 3900 4400 5900 

ʂʘʨʪʦʬʝʣʴ 2000 2300 3000 2600 3000 3900 

0,3-

0,4 

ʄʥʦʛ.ʪʨʘʚʳ 4900 5500 6600 6400 7200 8600 

ʂʫʢʫʨʫʟʘ 3100 3800 4700 4000 5000 6100 

ʆʚʦʱʠ 3600 4200 5300 4700 5500 6900 

ʂʘʨʪʦʬʝʣʴ 2200 2600 3500 2900 3400 4600 

0,2-

0,3 

ʄʥʦʛ.ʪʨʘʚʳ 5500 6000 7200 7200 7800 9400 

ʂʫʢʫʨʫʟʘ 3600 4400 5100 4700 5700 6600 

ʆʚʦʱʠ 4200 5000 5500 5500 6500 7200 

ʂʘʨʪʦʬʝʣʴ 2400 2900 4300 3100 3800 5600 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʦʙʣʘʩʪʠ 

0,2-

0,5 

ʄʥʦʛ.ʪʨʘʚʳ 4800 5500 6700 6200 7200 8700 

ʂʫʢʫʨʫʟʘ 3100 3800 4700 4000 4900 6100 

ʆʚʦʱʠ 3600 4200 5100 4700 5500 6600 

ʂʘʨʪʦʬʝʣʴ 2200 2600 3600 2900 3400 4700 

 

ɺ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ ʨʘʩʯʝʪʥʘʷ ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ʟʘʚʠʩʠʪ ʦʪ  ʚʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ:  

m = Wʅɺ ï Wi =10ɔhi (ɓʅɺ  - ɓi) 
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ʛʜʝ: m       - ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʤʤ; 

Wʅɺ  - ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʨʠ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ, ʤʤ; 

Wi- ʬʘʢʪʠʯʝʩʢʠʡ ʧʨʝʜʧʦʣʠʚʥʦʡ ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʤʤ; 

hi- ʨʘʩʯʝʪʥʳʡ ʩʣʦʡ ʫʚʣʘʞʥʝʥʠʷ,  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ, ʤ;  

ɔ ʪ/ʤ
3
  - ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʨʘʩʯʝʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ; 

ɓʅɺ   - ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ, 

% ʤʘʩʩʳ; 

ɓi         - ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʝʜʧʦʣʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, % ʤʘʩʩʳ. 

ʉʨʦʢ ʥʘʟʥʘʯʝʥʠʷ ʧʦʣʠʚʘ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʝʜʧʦʣʠʚʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ʇʨʝʜʧʦʣʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ɓ  ʧʨʝʜ.  ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʚ ʜʦʣʷʭ ʦʪ    ɓʅɺ 

ʜʣʷ ʧʦʯʚ: 

ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ï  ɓ ʧʨʝʜ. = (0,5 - 0,6) ; 

ʩʫʛʣʠʥʠʩʪʳʭ                   ï  ɓ ʧʨʝʜ. =(0,65- 0,75);       

ʛʣʠʥʠʩʪʳʭ                       ï ɓ ʧʨʝʜ. =(0,7- 0,8)     

 

ʆʨʦʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʤʠ ʜʦʩʪʦʢʦʚʦʡ ʧʦʣʠʚʥʦʡ ʥʦʨʤʦʡ. ɼʦʧʫʩʪʠʤʘʷ ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ  ʢʨʦʤʝ 

ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ (ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ) ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʢʦ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʠʚʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʞʜʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʛʜʝ: ʈ - ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʧʠʪʳʚʘʶʱʫʶ ʙʝʟʥʘʧʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʯʚʳ, ʤʤ ;     - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ, ʤʤ/ʤʠʥ;  ǎ  - ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʣʦʛʘʨʠʪʤʘ =2,72;   d ï ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ, ʤʤ 

 

ʊʘʙʣʠʮʘ 5 ï ɼʦʩʪʦʢʦʚʳʝ ʧʦʣʠʚʥʳʝ ʥʦʨʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ  ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʚʧʠʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʞʜʷ, ʤʤ 
ɺʧʠʪʳʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʈ,ʤʤ 

ʉʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ 

ʜʦʞʜʷ d, ʤʤ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ, ʨ ʤʤ/ʤʠʥ.  

0,1 0,2 0,3 0,4 0,5 0,6 0,7 

ʉʣʘʙʘʷ  

ʈ=30 ʤʤ 

1,0 58 41 33 29 26 23 22 

1,5 45 32 26 22 20 18 17 

2,0 35 25 20 17 16 14 13 

2,5 27 19 16 14 12 11 10 

ʉʨʝʜʥʷʷ  

ʈ=60 ʤʤ 

1,0 115 81 66 58 51 47 43 

1,5 90 63 52 45 40 37 34 

2,0 70 49 40 35 31 28 26 

2,5 55 39 31 28 25 22 21 

ɺʳʰʝ ʩʨʝʜʥʝʡ  

ʈ=90 ʤʤ 

1,0 172 122 100 86 77 70 65 

1,5 135 95 78 67 60 55 55 

2,0 104 74 64 52 47 43 40 

2,5 81 58 47 41 37 33 30 

dKPmg 5,0/ ?Ö= r

r
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ʅʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʚʳʚʝʨʝʥʥʳʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʦʩʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ  ʥʘ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʊʘʙʣʠʮʘ 6 ï ʅʘʣʠʯʠʝ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʠʢʠ 

ʂʦʣ-ʚʦ 

ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʡ  

(ʅʉ) 

ʂʦʣ-ʚʦ 

ʥʝʠʩʧʨʘʚʥʳʭ  

 ʅʉ 

ʂʦʣ-ʚʦ 

ʠʩʧʨʘʚ 

ʥʳʭ ʅʉ 

ʂʦʣ-ʚʦ ʅʉ 

ʥʘ ʙʘʣʘʥʩʝ 

ʌɻɹʋ 

(ʠʩʧʨʘʚʥʳʭ) 

ʂʦʣ-ʚʦ ʅʉ 

 ʥʘ ʙʘʣʘʥʩʝ 

ʦʙʣʘʩʪʠ 

(ʠʩʧʨʘʚʥʳʭ) 

1. ɺʩʝʛʦ ʅʉ ʥʘ 

ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ 

377 146 231 186 45 

2. ʉʪʘʮʠʦʥʘʨʥʳʝ ʅʉ 190 65 125 101 24 

3. ʇʝʨʝʜʚʠʞʥʳʝ 

ʅʉ, ʵʣʝʢʪʨʠʬʠʮʠ- 

ʨʦʚʘʥʥʳʝ 
176 78 98 85 13 

4. ʇʝʨʝʜʚʠʞʥʳʝ 

ʅʉ, ʜʠʟʝʣʴʥʳʝ 
11 3 8 - 8 

 

ʉʦʙʨʘʥʘ ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʙʘʣʘʥʩʝ ʌɻɹʋ çɺʦʣʛʦʛʨʘʜʤʝʣʠʦʚʦʜʭʦʟè. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʜʣʷ ʦʨʦʰʝʥʠʷ ʩ-ʭ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦ 60%, ʜʣʷ ʧʨʦʝʢʪʥʦʛʦ 75%; 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʚ ʩʨʝʜʥʝʤ ʧʦ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ 

(ʙʨʫʪʪʦ, ʤ
3
/ʛʘ) ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5500, 6500 ʠ 7200 ʤ

3
/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʨʦʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʣʦʱʘʜʠ ʚ 44,0 ʪʳʩ. ʛʘ ʚ 

ʛʦʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʘʯʘ ʩʣʝʜʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʳ: 

- ʜʣʷ ʣʝʪ 50% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ:   ʥʝʦʙʭʦʜʠʤʦ -  220,0 ʤʣʥ. ʤ3; 

- ʜʣʷ ʣʝʪ 75% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ:   ʥʝʦʙʭʦʜʠʤʦ - 260,0 ʤʣʥ. ʤ3; 

- ʜʣʷ ʣʝʪ 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ:   ʥʝʦʙʭʦʜʠʤʦ - 288,0 ʤʣʥ. ʤ3; 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʦʟʤʦʞʥʦ ʟʥʘʷ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ: 

 ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘʩʦʩʥʦʡ ʩʪʘʮʠʠ Q (ʣ/ʩ);  ʧʦʣʥʳʡ ʥʘʧʦʨ ʥʘʩʦʩʥʦʡ 

ʩʪʘʥʮʠʠ ʅ (ʤ); 

ʂʇɼ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ɖ; ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʚ ʩʫʪʢʠ t (ʯ); ʢʦʣʠʯʝʩʪʚʦ 

ʩʫʪʦʢ ʨʘʙʦʪʳ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʛʦʜʫ ʊt (ʩʫʪ); ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʚ 

ʦʙʣʘʩʪʠ N (ʰʪ.)  

1. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1000 ʤ
3
 ʚʦʜʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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  ̊˟  
ȟ ˚

  ʢɺʪĿʯ/ʪʳʩ.ʤ
3
 

2. ɻʦʜʦʚʦʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʛʦʜʫ: 

ὡ̄ ̏̅ 
ὗ ˚˟

ρπς –
 ̋ˏ̘̓ 

3. ʈʘʩʭʦʜ ʚʦʜʳ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʛʦʜʫ:   

                                               Qʛʦʜ = Q Ŀ 3,6ʊt ʤ
3 

ɺ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʜʢʘʯʠʚʘʶʱʠʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʩʦʩʥʳʝ 

ʩʪʘʥʮʠʠ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʣʦʞʝʥʥʳʝ ʚ ʧʨʦʝʢʪʘʭ ʩʨʝʜʥʠʝ ʧʘʨʘʤʝʪʨʳ (ʦʜʥʦʡ 

ʩʪʘʥʮʠʠ): ʧʦʜʘʯʘ 435 ʤ
3
/ʩ, ʥʘʧʦʨ 91,81 ʤ. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 

ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 300 ʢɺʪ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ï 100 ʢɺʪ.  ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʥʘ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʝʙʣʝʪʩʷ  ʚ ʧʨʝʜʝʣʘʭ ʦʪ 40 ʜʦ 45 ʤ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʫʩʨʝʜʥʝʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ. 

ʈʘʩʭʦʜ ʦʜʥʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ, Q  - 1000 ʣ/ʩ 

ʅʘʧʦʨ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ,                      - 90 ʤ 

ʂʇɼ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ɖ                  - 0,6 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʚ ʩʫʪʢʠ, t     - 10  

ʂʦʣʠʯʝʩʪʚʦ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, N         - 186 ʰʪ. (ʥʘ ʙʘʣʘʥʩʝ ʌɻɹʋ) 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1000 ʤ
3
 ʚʦʜʳ ʩʦʩʪʘʚʠʣ: 

 

˚˟  
ςȟχς̊

–
 
ςȟχςωπ

πȟφ
 ̋ˏ̘̓ 

ʉʝʟʦʥʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʜʥʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ: 

ὡ̄̏ ̅ 
ὗ ˚˟

ρπς–

ρπππωπφπρπ

ρπςπȟφ

υτππππππ

φρȟς
ψψςσυσ ̋ˏ̘̓ 

ʈʘʩʭʦʜ ʥʘʩʦʩʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʙʘʣʘʥʩʝ ʌɻɹʋ 

çʋʧʨʘʚʣʝʥʠʷ çɺʦʣʛʦʛʨʘʜʤʝʣʠʦʚʦʜʭʦʟè  

 

ὡ̄ ̏̅ ὡ̄ ̏ ὔ̅ ψψςσυσρψφ ȟ  ̍̌Ȣ̎̋ ˏ̘̓ 

 

ʅʝʨʘʟʨʳʚʥʘʷ ʩʚʷʟʴ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʦʨʦʰʝʥʠʷ ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʨʦʰʝʥʠʷ ʚ ʝʜʠʥʦʤ ʚʨʝʤʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʟʚʦʣʠʪ:  

-ʚʦʩʩʪʘʥʦʚʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ 

ʤʝʣʠʦʨʘʮʠʠ; 

-ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʱʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ 

ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ; 

-ʦʩʫʱʝʩʪʚʠʪʴ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʦʤ ʫʨʦʚʥʝ; 
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- ʚʝʩʪʠ ʫʯʝʪ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʦʧʦʜʘʯʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ; 

- ʧʦʵʪʘʧʥʦ ʥʘʨʘʱʠʚʘʪʴ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʫʝʤʳʭ 

ʟʘʜʘʯ; 

- ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

-ʦʩʫʱʝʩʪʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʤʝʣʠʦʨʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦ ʫʨʦʚʥʝ, ʧʦʚʳʩʠʪʴ ʂʇɼ ʩʠʩʪʝʤʳ 0,8-0,9. 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1000 ʤ
3 
ʚʦʜʳ ʧʨʠ ʂʇɼ ʩʠʩʪʝʤ 0,8 

ςȟχςωπ

πȟψ
σπφ ̋ˏȾ̘̓ 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʂʇɼ ʩʠʩʪʝʤʳ 0,9 ʩʦʩʪʘʚʣʷʝʪ 
ςȟχςωπ

πȟω
σπφ ̋ˏȾ̘̓ 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʂʇɼ ʜʦ 0,8-0,9 ʩʦʩʪʘʚʣʷʝʪ 

25-35% 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʜʦʢʫʤʝʥʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ɸʇʂ  ʢʨʝʩʪʴʷʥʩʢʠʭ ʠ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ, 

ʨʝʞʠʤʦʚ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [7]. 

ʂ ʦʨʦʩʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʩʦʟʜʘʶʱʠʤʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʣʠ 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʧʦʣʴʟʦʚʘʥʠʠ, ʜʦʣʞʥʳ ʧʨʝʜʲʷʚʣʷʪʴʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʨʦʰʝʥʠʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʫʣʴʪʫʨ, 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ, ʧʦʯʚʝʥʥʳʤ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʅʘʨʫʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʩʣʦʚʠʡ ʚʝʜʝʪ ʢ ʪʨʫʜʥʦʚʦʩʧʦʣʥʠʤʳʤ ʧʦʪʝʨʷʤ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
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ʄɽʊʆɼʀʂɸ ʃɸɹʆʈɸʊʆʈʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʄʆɼɽʃɽʁ 

ʈɽɼɸʅʅʓʍ ʈɸʄ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʊɽʍʅʀʂʀ 

 

ʈʘʩʰʠʨʝʥʠʝ ʟʦʥ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʪʨʝʙʫʝʪ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʤʘʰʠʥ ʩʧʦʩʦʙʥʳʭ 

ʨʘʙʦʪʘʪʴ ʥʘ ʩʢʣʦʥʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʰʠʥ ʩ ʨʝʜʘʥʥʳʤʠ ʨʘʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʨʘʙʦʯʝʤʫ ʤʦʜʫʣʶ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʤʫ ʩ ʧʦʯʚʦʡ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ 

ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʨʘʤ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʯʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʘʰʠʥʳ ʩ ʨʝʜʘʥʥʳʤʠ ʨʘʤʘʤʠ ʪʨʝʙʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʙʳ ʦʮʝʥʠʚʘʪʴ, 

ʢʘʢ ʠʭ ʩʫʤʤʘʨʥʫʶ, ʪʘʢ ʠ ʬʨʘʛʤʝʥʪʘʨʥʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ [1]. ʇʨʠ ʵʪʦʤ 

ʥʘʛʨʫʟʢʘ ʥʘ ʬʨʘʛʤʝʥʪʳ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ ʩ ʫʯʝʪʦʤ 

ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, 

ʞʝʣʘʪʝʣʴʥʦ, ʟʘʜʘʚʘʪʴ ʧʦʣʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʩʶ ʨʘʤʫ ʚ ʩʙʦʨʝ, ʧʨʦʚʦʜʷ ʠʟʤʝʨʝʥʠʝ 



ï48 ï   
 

ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʚʩʝʡ ʨʘʤʝ. ʅʘ ʚʪʦʨʦʤ ï ʥʘʛʨʫʟʢʘ ʟʘʜʘʸʪʩʷ ʥʘ ʬʨʘʛʤʝʥʪʳ ʨʘʤʳ 

ʧʫʪʸʤ çʚʳʚʝʰʠʚʘʥʠʷè (ʥʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʯʘʩʪʠ ʨʘʤʳ ʣʠʙʦ ʧʦʜʚʝʰʠʚʘʶʪʩʷ ʩ 0-

ʡ ʥʘʛʨʫʟʢʦʡ, ʣʠʙʦ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʛʨʫʟʢʠ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʜʘʥʥʳʝ ʨʘʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʫʙʦʨʢʠ 

ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ. 1, ʨʘʩʩʤʦʪʨʝʚ ʝʸ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ 

ʧʣʦʩʢʫʶ ʩʠʩʪʝʤʫ ʩʠʣ ʨʠʩʫʥʦʢ 2. ʉʫʪʴ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʜʝʬʦʨʤʘʮʠʡ ʨʝʜʘʥʥʦʡ ʨʘʤʳ ʚ ʮʝʣʦʤ, ʠ ʝʸ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʪ ʥʘʛʨʫʟʦʢ ʧʨʠ ʧʦʜʢʘʧʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʧʣʘʩʪʘ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʤ ʢʦʤʙʘʡʥʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʩʢʣʦʥʘʭ ʠ 

ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʇʦ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʝ ʚʳʧʦʣʥʷʝʪ ʧʝʨʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʤʳ, ʚ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʤ ʩʝʯʝʥʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʦʜʢʘʧʳʚʘʶʱʝʡ ʯʘʩʪʠ ʥʘ ʨʝʜʘʥʥʦʡ 

ʨʘʤʝ ʧʨʠʮʝʧʘ (l2 = İ l). ɺʘʨʠʘʥʪ ʧʣʘʥʘ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ 1:10 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1, ʚ ʚʠʜʝ ʫʧʨʦʱʸʥʥʦʡ ʤʘʪʨʠʮʳ 4
5
 = 1 024. 

 

 

 
l ï ʦʙʱʘʷ ʜʣʠʥʘ ʨʘʤʳ; l1 ï ʨʘʙʦʯʘʷ ʯʘʩʪʴ ʨʝʜʘʥʥʦʡ ʨʘʤʳ; h ï ʚʳʩʦʪʘ ʨʘʤʳ ʧʦ 

ʨʝʜʘʥʫ; h1 ï ʚʳʩʦʪʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʨʘʤʳ ʨʝʜʘʥʘ; b ï ʰʠʨʠʥʘ ʨʝʜʘʥʥʦʡ ʨʘʤʳ; b1 ï 

ʰʠʨʠʥʘ ʚʧʨʘʚʦ ʦʪ ʨʝʜʘʥʘ; b2 ï ʰʠʨʠʥʘ ʚʣʝʚʦ ʦʪ ʨʝʜʘʥʘ 

ʈʠʩʫʥʦʢ 1 ï ʈʝʜʘʥʥʘʷ ʨʘʤʘ ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʣʠʥʥʦʤʝʨʦʚ. 
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1 ï ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʜʚʝʰʝʥʥʦʛʦ ʛʨʫʟʘ; 2 ï ʨʝʜʘʥʥʘʷ ʨʘʤʘ ʧʨʠʮʝʧʘ; 

FT ï ʩʠʣʘ ʪʷʛʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠʮʝʧʘ; RAY ï ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʚ ʧʨʠʮʝʧʝ; 

RDY ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʧʨʠʮʝʧʘ ʚ ʪʦʯʢʝ D; RDX ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʩ.-ʭ. ʤʘʰʠʥʳ ʚ ʪʦʯʢʝ D; G1 ï ʚʝʩ ʩ.-ʭ. ʤʘʰʠʥʳ; G2 ï 

ʧʦʜʢʘʧʳʚʘʶʱʝʡ ʯʘʩʪʠ; l ï ʦʙʱʘʷ ʜʣʠʥʘ ʩ.-ʭ. ʤʘʰʠʥʳ; l1 ï ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ ɸ ʜʦ 

ʚʝʨʰʠʥʳ ʨʝʜʘʥʘ ʩ.-ʭ. ʤʘʰʠʥʳ; l2 ï ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩ.-ʭ. 

ʤʘʰʠʥʳ; l3 ïʜʣʠʥʘ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦʜʢʘʧʳʚʘʶʱʝʡ ʩʝʢʮʠʠ; h1 ï 

ʚʳʩʦʪʘ ʪʦʯʢʠ ɸ ʧʨʠʮʝʧʘ ʜʦ ʩʝʨʝʜʠʥʳ ʚʝʨʭʥʝʛʦ ʙʨʫʩʘ ʢʦʤʙʘʡʥʘ. 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ 

ʥʘ ʨʝʜʘʥʥʦʡ ʨʘʤʝ ʧʨʠʮʝʧʘ 

 

ʊʘʙʣʠʮʘ 1 ï ʇʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʘʢʪʦʨʘ 

ʋʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʠ 

ʟʥʘʯʝʥʠʷ 

1 
ʅʘʛʨʫʟʦʯʥʳʡ ʚʝʩ ʤʦʜʝʣʠ 

ʩ.-ʭ. ʤʘʰʠʥʳ G1, ʅ 

ï 2 

(550) 

ï 1 

(600) 

0 

(650) 

1 

(700) 

2 

(750) 

2 

ʅʘʛʨʫʟʦʯʥʳʡ ʚʝʩ ʤʦʜʝʣʠ 

ʧʦʜʢʘʧʳʚʘʶʱʝʡ ʩʝʢʮʠʠ 

G2, ʅ 

ï 2 

(100) 

ï 1 

(110) 

0 

(120) 

1 

(130) 

2 

(140) 

3 ʉʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ FT*, ʅ 
ï 2 

(200) 

ï 1 

(275) 

0 

(350) 

1 

(425) 

2 

(500) 

4 
ʆʙʱʘʷ ʜʣʠʥʘ ʤʦʜʝʣʠ ʩ.-ʭ. 

ʤʘʰʠʥʳ l, ʤ 

ï 2 

(0,65) 

ï 1 

(0,70) 

0 

(0,75) 

1 

(0,80) 

2 

(0,85) 

FT* ï ʩʠʣʘ  ʪʷʛʠ  ʪʨʘʢʪʦʨʘ  ʚʳʙʠʨʘʝʪʩʷ  ʥʝ  ʚ  ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ  ʢʣʘʩʩʘʤʠ  ʪʷʛʠ 

(é, 10 ʢʅ, 14 ʢʅ, 20 ʢʅ, 30 ʢʅ, 50 ʢʅ, é), ʘ ï ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʝʨʝʜʠʥʳ ʠʥʪʝʨʚʘʣʘ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʜʘʥʘ ʨʠʩ. 3ʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʭ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʫʶ ʫʩʪʘʥʦʚʢʫ ʨʘʤʳ ʤʦʞʥʦ ʧʝʨʝʚʝʨʥʫʪʴ, ʩʦʭʨʘʥʠʚ 

ʤʦʜʫʣʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ G1 ʠ G2 , ʢʦʤʧʝʥʩʠʨʦʚʘʚ ʧʝʨʝʥʦʩ 

ʩʠʣʳ  ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʨʠʩ. 3ʙ. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ (ï 1, ï 2, ï 2, ï 1). ɺʳʙʨʘʚ 

ʠʟ ʪʘʙʣ. 1 ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʚʝʩ ʤʦʜʝʣʠ ʩ.-ʭ. ʤʘʰʠʥʳ G1 = 600 ʅ; ʚʝʩ 

ʧʦʜʢʘʧʳʚʘʶʱʝʡ ʩʝʢʮʠʠ G2 = 100 ʅ; ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ FT = 200 ʅ; ʦʙʱʘʷ 

ʜʣʠʥʘ ʤʦʜʝʣʠ ʩ.-ʭ. ʤʘʰʠʥʳ l = 0,7 ʤ; ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ A ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ 

ʢʦʤʙʘʡʥʘ ʜʦ ʥʘʯʘʣʘ ʙʨʫʩʘ Bl1 = 0,17 ʤ; ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ B ʜʦ ʎʊ ʛʨʫʟʘ l4" = 0,26 

ʤ; ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ B ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘl2 = 0,35 

ʤ; ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ A ʜʦ ʚʝʨʭʥʝʛʦ ʙʨʫʩʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘl3 = 0,32 

ʤ; ʚʳʩʦʪʘ ʦʪ ʪʦʯʢʠ ʤʦʜʝʣʠ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ ʜʦ ʩʝʨʝʜʠʥʳ 

ʚʝʨʭʥʝʛʦ ʙʨʫʩʘ ʤʦʜʝʣʠ ʩ.-ʭ. ʤʘʰʠʥʳ h1 = 0,85 ʤ; ʠ ʩʪʨʦʠʤ ʧʦ ʥʠʤ ʨʘʩʯʸʪʥʳʝ 

ʥʘʛʨʫʟʦʯʥʳʝ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 4 ʠ 5. 

ʇʦ ʩʪʘʥʜʘʨʪʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʨʘʚʥʦʚʝʩʠʷ [2]: 

ɆFX = ï FT + RʉX = 0 , 

ɆFY = FBY ï G2 ï G1 + FCY = 0 ;                                                       (1) 

ɆMB = ï G1 Ŀ l4" ï G2 Ŀ l4' ï MʜʦʧC + MʜʦʧB + RCY Ŀ l4 = 0. 

 

 
ʘ ï ʨʘʤʘ ʚ ʦʙʳʯʥʦʤ ʧʦʣʦʞʝʥʠʠ; ʙ ï ʨʘʤʘ ʧʝʨʝʚʝʨʥʫʪʘ ʥʘ 180Ü;FT ï ʩʠʣʘ 

ʪʷʛʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠʮʝʧʘ; RBY ï ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʚ ʨʝʜʘʥʝ ʧʨʠʮʝʧʘ ʚ ʪʦʯʢʝ B; 

RʉY ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʨʝʜʘʥʘ ʚ ʪʦʯʢʝ ʉ; RʉX ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʨʝʜʘʥʘ ʚ ʪʦʯʢʝ ʉ; G1 ï ʚʝʩ ʧʨʠʮʝʧʘ; G2 ï ʚʝʩ ʛʨʫʟʘ; l ï ʦʙʱʘʷ 

ʜʣʠʥʘ ʧʨʠʮʝʧʘ; l1 ï ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʚʝʨʭʥʝʛʦ ʙʨʫʩʘ ʧʨʠʮʝʧʘ; l4 ï ʜʣʠʥʘ 

ʨʝʜʘʥʘ; l4' ï ʜʣʠʥʘ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʮʝʧʘ; l4'' ïʜʣʠʥʘ ʦʪ ʥʘʯʘʣʘ 

ʨʝʜʘʥʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʎʊ) ʛʨʫʟʘ; h1' ï ʚʳʩʦʪʘ ʦʪ ʪʦʯʢʠ ɸ' ʜʦ ʩʝʨʝʜʠʥʳ 

ʚʝʨʭʥʝʛʦ ʙʨʫʩʘ ʧʨʠʮʝʧʘ. 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ 

ʨʝʘʢʮʠʡ ʥʘ ʨʘʤʝ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ 

 

ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1), ʦʧʨʝʜʝʣʠʤ ʥʝʠʟʚʝʩʪʥʳʝ ʨʝʘʢʮʠʠ,  

RDX = FT = 200 ʅ,  ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʚʳʩʦʪ  DD' ʠ ɸBY|MʜʦʧC| = | ï MʜʦʧB| = = FT Ŀ 

DD' = 200 0,2 = 40 ʅ Ŀ ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ RʉY = 427 ʅ, RɺY = 273 ʅ. ɺʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ MʜʦʧCʠMʜʦʧB ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʩʯʸʪʦʚ ʥʝ ʧʦʚʣʠʷʝʪ, ʪ.ʢ. 

ʨʘʩʯʸʪʥʘʷ ʙʘʣʢʘ Dɺ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʞʸʩʪʢʦʡ, ʦʜʥʘʢʦ ʨʝʘʣʴʥʘʷ ʙʘʣʢʘ 

ʧʦʣʫʯʠʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. 
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ʅʘʛʨʫʞʝʥʠʝ ʤʦʜʝʣʠ ʨʝʜʘʥʘ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʢʨʘʪʥʦʩʪʴʶ 35 ʅ (ȹG1 

= 25 ʅ ʠ ȹG2 = 10 ʅ). ɿʘʤʝʨʳ ʜʝʬʦʨʤʘʮʠʡ ʤʦʜʝʣʠ, ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʚ ʚʝʨʭʥʝʤ, 

ʥʠʞʥʝʤ ʧʦʷʩʘʭ ʨʝʜʘʥʘ ʠ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʠ. ɼʘʣʝʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʨʦʷʪʩʷ ʢʨʠʚʳʝ ʧʨʦʛʠʙʘ ʜʣʷ ʢʘʞʜʦʡ ʙʦʢʦʚʠʥʳ ʨʝʜʘʥʘ, ʧʦ 

ʢʦʪʦʨʳʤ ʥʘʭʦʜʷʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʦʛʠʙʳ ʠ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʩʝʯʝʥʠʡ ʨʝʜʘʥʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʘʩʥʦʝ ʩʝʯʝʥʠʝ ʨʘʤʳ ʠʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ. 

 

 

 

 
ʈʠʩʫʥʦʢ 4 ï ʅʘʛʨʫʟʦʯʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʜʘʥʘ ʨʘʤʳ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ ʚ ʦʙʳʯʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

 

ʉʣʝʜʫʶʱʠʤʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʫʶʪʩʷ ʙʨʫʩʴʷ ʧʨʠʮʝʧʘ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʩʭʝʤʝ (ʈʠʩʫʥʦʢ 6). ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʨʝʘʣʴʥʦʡ ʚʘʨʴʠʨʫʝʤʦʡ ʥʘʛʨʫʟʦʯʥʦʡ ʩʠʣʦʡ ʷʚʣʷʝʪʩʷ G21', ʩʠʣʳ G1' ʠ G2' 

ʤʦʛʫʪ ʵʢʨʘʥʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʸʪ ʨʝʘʢʮʠʡ RC ʠ RD, ʠʣʠ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʜʚʝʩʘ, ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʤʳʭ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʜʣʷ ʨʝʜʘʥʥʳʭ ʨʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʘʙʳʝ ʪʦʯʢʠ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʧʨʦʛʠʙʘʤʠ ʠ ʥʘʠʙʦʣʴʰʠʤʠ ʫʛʣʘʤʠ 
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ʧʦʚʦʨʦʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʦʯʥʦʩʪʠ 

ʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ʅʘʛʨʫʟʦʯʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʜʘʥʘ ʨʘʤʳ ʧʨʠʮʝʧʘ ʚ 

ʧʝʨʝʚʝʨʥʫʪʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦ ʚʘʨʠʘʥʪʫ (ï 2, ï 2, 0, ï 2). 

 

 

 

ʈʠʩʫʥʦʢ 6 ï ʉʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʧʝʨʝʜʥʠʭ ʙʨʫʩʴʷʭ 

ʨʘʤʳ ʧʨʠʮʝʧʘ (ʪʦʯʢʘ D ʚʳʚʝʰʝʥʘ) 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʂʫʱʝʚ, ʀ.ɽ. ʈʘʟʨʘʙʦʪʢʘ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʢʘʨ-

ʪʦʬʝʣʷ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʝʧʘʨʠʨʫʶʱʠʭ ʫʩ-
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ʫʨʘʚʥʝʥʠʡ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʣʝʙʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ [ʊʝʢʩʪ] 

/ ʂʫʨʘʰʠʥ ɺ.ʅ., ʊʨʦʠʮʢʠʡ ɽ.ʀ.// ɺʝʩʪʥʠʢ ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ. - 2016. - ˉ 3 (31). - ʉ. 

58-60. 

 

ʇʦ ʧʨʦʩɹʙʝ ɼʤʪʠʪʨʠʝʚʘ ʅ.ɺ. ʩʪʘʪʴʷ çʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʙʦʪʳ ɼɺʉ ʜʣʷ ʝʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷè ʧʝʯʘʪʝʪʩʷ ʚ 

ʘʚʪʦʨʩʢʦʤ ʦʬʦʨʤʣʝʥʠʠ! 

 

ʋɼʂ 629.113.066 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʈɸɺʅʆʄɽʈʅʆʉʊʀ ʈɸɹʆʊʓ ɼɺʉ ɼʃʗ ɽɻʆ 

ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀʗ 

 

ɼʤʠʪʨʠʝʚ ʅ.ɺ., 

ʢ.ʪ.ʥ., ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

ɾʝʛʣʦʚ ɺ.ʅ., 

ʢ.ʪ.ʥ., ʈɺɺɼʂʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

 

 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʩ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤ 

ʚʧʨʳʩʢʠʚʘʥʠʝʤ ʪʦʧʣʠʚʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ 

ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ [1]. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʙʦʪʫ ɼɺʉ ʚ ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ. ɺ 

ʥʸʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʠ ʟʘʞʠʛʘʥʠʷ. ɸʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʬʦʨʩʫʥʢʘʤʠ ʥʘ ʜʚʠʛʘʪʝʣʷʭ ɿʄɿ 4062.10 ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʦʚ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ ʚ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʤ ʨʝʞʠʤʝ ʧʨʠ 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 3000 ʤʠʥ
-1
 ʥʘ ʨʘʟʛʦʥʝ, ʠʤʝʝʪ ʨʘʟʙʨʦʩ ʚ 

ʦʜʥʦʤ ʮʠʢʣʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ (1,2 ms), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʨʘʟʠʪʩʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʮʠʣʠʥʜʨʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʥʘ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʙʦʪʳ ʮʠʣʠʥʜʨʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʪʦʨʦʡ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ 

ʩʠʛʥʘʣʘ ʦʪʢʣʠʢʘ ʜʘʪʯʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ (ɼʄʈɺ) ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ (ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ɼʄʈɺ), ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʩʠʛʥʘʣʘ 

ʦʪʢʣʠʢʘ ɼʄʈɺ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʩʪʫʧʘʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʩʚʷʟʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 
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ʚʦʟʤʦʞʥʦʤ ʧʦʷʚʣʝʥʠʠ ʟʘʚʳʰʝʥʥʦʡ ʧʦʤʝʭʠ ʥʘ ʩʠʛʥʘʣʝ ɼʄʈɺ ʦʪ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ, ʠ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ (ʚʦʣʥʦʦʙʨʘʟʥʳʤ) 

ʜʚʠʞʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʟʘ ʩʯʸʪ ʦʪʨʘʞʝʥʠʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ 

ʧʨʠ ʟʘʢʨʳʪʠʠ ʚʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ [2], ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʦʩʪʘʚ ʩʤʝʩʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʞʠʛʘʥʠʝʤ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ ʚ ʜʘʥʥʳʭ 

ʜʚʠʛʘʪʝʣʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʛʨʘʥʠ ʜʝʪʦʥʘʮʠʠ [3], ʪʝʤ ʩʘʤʳʤ 

ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʦʤʝʥʪʘ ʟʘʞʠʛʘʥʠʷ, ʚʣʝʢʫʱʝʝ ʟʘ ʩʦʙʦʡ 

ʚʦʟʥʠʢʘʶʱʠʡ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʨʘʟʙʨʦʩ ʤʦʱʥʦʩʪʠ ʧʦ ʮʠʣʠʥʜʨʘʤ ʚ ʮʠʢʣʝ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʤʝʭʦʡ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʮʠʣʠʥʜʨʦʚ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʧʨʦʮʝʩʩʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʤʝʥʪʘ ʟʘʞʠʛʘʥʠʷ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ 

ʤʦʤʝʥʪʘ ʟʘʞʠʛʘʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʨʘʟʥʦʡ ʢʦʤʧʨʝʩʩʠʠ ʤʝʞʜʫ ʮʠʣʠʥʜʨʘʤʠ ʥʘ ʨʘʙʦʯʝʤ ʭʦʜʝ 

ʮʠʣʠʥʜʨʳ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʦʜʦʣʝʚʘʶʪ ʨʘʟʥʳʝ 

ʤʦʤʝʥʪʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʝʠʩʧʨʘʚʥʳʝ 

ʮʠʣʠʥʜʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ (ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ 

ʠ ʫʩʢʦʨʝʥʠʝ) ʠ ʠʩʢʘʞʘʶʪ ʠʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʨʘʚʥʳʤ ʫʩʣʦʚʠʷʤ ʵʪʦ ʷʚʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʜʣʷ ʵʪʦʛʦ ʠʟ ʫʩʢʦʨʝʥʠʷ ʨʘʟʛʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʪʘʪʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʚʳʙʝʛʘ ʥʘ ʪʘʢʪʘʭ ʩʞʘʪʠʷ ʚʩʝʭ ʮʠʣʠʥʜʨʦʚ, ʢʨʦʤʝ 

ʪʦʛʦ ʮʠʣʠʥʜʨʘ, ʢʦʪʦʨʳʡ ʥʘ ʨʘʟʛʦʥʝ ʥʘ ʪʘʢʪʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʚʳʙʨʘʥʥʦʛʦ ʮʠʣʠʥʜʨʘ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʪʘʢʪʝ ʩʞʘʪʠʷ, ʪʘʢ ʢʘʢ ʨʘʙʦʪʘ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʠʣ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʪʘʢʪʘ ʩʞʘʪʠʷ ʚ ʵʪʦʤ ʮʠʣʠʥʜʨʝ ʫʞʝ ʚʳʧʦʣʥʝʥʘ: 
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ʛʜʝ: ie ī ʦʧʨʝʜʝʣʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ iīʛʦ 

ʮʠʣʠʥʜʨʘ; i ï ʥʦʤʝʨ ʮʠʣʠʥʜʨʘ; n ï ʢʦʣʠʯʝʩʪʚʦ ʮʠʣʠʥʜʨʦʚ; 
ʨie  ī ʫʩʢʦʨʝʥʠʝ 

ʨʘʟʛʦʥʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʭʦʜʝ i ī ʛʦ ʮʠʣʠʥʜʨʘ; ʚie  ī ʫʩʢʦʨʝʥʠʝ  

ʚʳʙʝʛʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʪʘʢʪʝ ʩʞʘʪʠʷ i ī ʛʦ ʮʠʣʠʥʜʨʘ. 

ɺ ʭʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ʫʢʘʟʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʚʳʙʝʛʝ ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ ʚʳʧʦʣʥʷʶʪ ʠʟʤʝʨʝʥʠʝ 

ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʧʨʠ ʵʪʦʤ ʬʦʨʩʫʥʢʠ ʚ ʙʝʥʟʠʥʦʚʦʤ ʜʚʠʛʘʪʝʣʝ ʩ 

ʚʧʨʳʩʢʠʚʘʥʠʝʤ ʪʦʧʣʠʚʘ, ʧʦ ʤʝʨʝ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʠ ʢʘʯʝʩʪʚʦ ʨʘʩʧʳʣʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ 

ʟʘʞʠʛʘʥʠʷ.  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɼɺʉ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʚ ʩʪʘʪʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʨʘʟʛʦʥʘʭ ʠ 

ʚʳʙʝʛʘʭ ʜʚʠʛʘʪʝʣʷ ʙʝʟ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʷʪʴ ʤʛʥʦʚʝʥʥʳʝ 
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ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʪʘʢʪʝ 

ʢʘʞʜʦʛʦ ʮʠʣʠʥʜʨʘ, ʘ ʪʘʢ ʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1,ʙ, ʘʤʧʣʠʪʫʜʫ ʟʘʜʘʥʥʳʭ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʩʢʦʨʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʜʘʥʥʦʡ 

ʢʦʤʧʦʥʦʚʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ʀʟʤʝʨʝʥʠʷ ʥʘ ʨʘʟʛʦʥʝ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʚʳʧʦʣʥʷʶʪ ʚ ʮʠʢʣʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʩ ʤʦʤʝʥʪʘ 

ʚʨʝʤʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʇʨʠ 

ʵʪʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʟʘʚʝʨʰʘʝʪʩʷ ʠʟʤʝʨʷʝʤʳʡ ʮʠʢʣ. ɺʳʙʦʨ ʠʤʝʥʥʦ ʵʪʠʭ ʮʠʢʣʦʚ ʥʘ ʨʘʟʛʦʥʝ ʠ ʚʳʙʝʛʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2, ʜʘʸʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʮʠʣʠʥʜʨʦʚ, ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ  

ʟʘʧʘʩʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʩʠʣʳ ʠʥʝʨʮʠʠ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʜʚʠʛʘʪʝʣʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʶʪ ʠʟʤʝʨʝʥʠʷ ʥʘ ʨʘʟʛʦʥʝ ʠ 

ʚʳʙʝʛʝ. 

 

 
ʘ) ī ʥʦʨʤʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 

ʙ) ī ʜʠʘʛʨʘʤʤʘ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʙʦʪʳ ʮʠʣʠʥʜʨʦʚ. 

ʈʠʩʫʥʦʢ 1 ī ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʧʦʷʚʣʝʥʠʷ ʛʘʨʤʦʥʠʢʠ ʫʩʢʦʨʝʥʠʷ ʚ 

ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʧʨʠ ʨʘʟʛʦʥʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 
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ȹt' ī ʮʠʢʣ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʘʟʛʦʥʝ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʦʣʝʥʯʘʪʳʤ ʚʘʣʦʤ 

ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ (nʥʦʤ), 

ȹt"  ī ʮʠʢʣ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʚʳʙʝʛʝ ʩ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʣʝʥʯʘʪʳʤ ʚʘʣʦʤ ʯʘʩʪʦʪʳ ʟʘʚʝʨʰʝʥʠʷ ʠʟʤʝʨʷʝʤʦʛʦ ʮʠʢʣʘ ʥʘ ʨʘʟʛʦʥʝ. 

ʈʠʩʫʥʦʢ 2ī ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʨʘʟʛʦʥʝ ʠ ʚʳʙʝʛʝ 

 

ʇʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ ʛʘʟʦʚʦʡ (ʧʦʣʝʟʥʦʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʠ ʦʪʨʘʞʘʶʪ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ 

ʥʘ ʪʘʢʪʘʭ ʨʘʙʦʯʠʡ ʭʦʜ ʠ ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

( ),
minmax

5,0

minmax

ii

ii

ʥʝʨ
ʂ

ee

ee

+³

ö
÷

õ
æ
ç

å -

=   (2) 

ʛʜʝ Ůimax ʠ Ůimin - ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʡ, ʚʳʯʠʩʣʝʥʥʳʝ 

ʧʦ ʬʦʨʤʫʣʝ:  

,
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1
ä
=

-

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

-

ä
=

=

-

-=
k

n
ʛin

ni

i
ʚiʚi

pii
e

ee

ee   (3) 

ʛʜʝ Ůʨi, Ůʚi ʠ Ůʛi ī ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʡ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʨʘʟʛʦʥʝ, ʚʳʙʝʛʝ ʠ 

ʛʘʨʤʦʥʠʢ fk ʫʩʢʦʨʝʥʠʷ ʚ ʨʘʟʛʦʥʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʘʭ 

ʨʘʙʦʪʳ ʮʠʣʠʥʜʨʦʚ 

 

Ne = Jʜʚ Ĭ ɤ Ĭ Ů .              (5) 

,ew³³=
ʜʚ

J
ʝ

N   (4) 

ʛʜʝ Jʜʚī ʧʨʠʚʝʜʸʥʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ (ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ); 

ɤ ī ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ (ʙʣʠʟʢʘʷ ʢ ʥʦʤʠʥʘʣʴʥʦʡ ʜʣʷ Ne); 

Ů ī ʫʩʢʦʨʝʥʠʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ī 

ʚʝʣʠʯʠʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʘʷ, ʪʦ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʨʠ 

ʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ 

Ne = ɤ Ĭ Ů .               (5) 

ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦʩʣʝʜʥʠʡ ʮʠʣʠʥʜʨ, ʩʦʛʣʘʩʥʦ ʧʦʨʷʜʢʘ 

ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 3, ʠʤʝʝʪ ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ, 

ʪ.ʢ. ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʥʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʮʠʣʠʥʜʨʦʚ ʠ ʟʘ ʩʯʝʪ ʥʘʨʘʩʪʘʶʱʝʡ ʠʥʝʨʮʠʦʥʥʦʩʪʠ 

ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ɼɺʉ. 
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ʈʠʩʫʥʦʢ 3 ī ɻʨʘʬʠʢ ʚʳʜʝʣʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʦ 

ʢʘʞʜʦʤʫ ʮʠʣʠʥʜʨʫ 4-ʸʭ ʮʠʣʠʥʜʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʮʠʢʣʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʯʘʩʪʦʪ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʚ ʨʘʟʛʦʥʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʚʳʙʝʛʝ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʠʥʝʨʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʩʢʦʨʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʠ ʝʸ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʪʘʪʴ ʠʟ ʨʘʟʥʦʩʪʠ ʫʩʢʦʨʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ 

(3), ʠʟʤʝʨʝʥʥʳʭ ʚ ʨʘʟʛʦʥʝ Ůʨ ʠ ʚʳʙʝʛʝ Ůʚ, ʩ ʮʝʣʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʚʣʠʷʥʠʷ ʵʪʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. 

 

ʇʦ ʚʳʯʠʩʣʝʥʥʳʤ ʚʝʣʠʯʠʥʘʤ Ůi ʚʳʷʚʣʷʶʪ ʥʝʨʘʙʦʪʘʶʱʠʝ ʮʠʣʠʥʜʨʳ, ʧʨʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʦʷʚʣʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ ʨʘʟʛʦʥʘ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʨʘʙʦʯʠʭ ʪʘʢʪʘʭ ʮʠʣʠʥʜʨʦʚ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʦʧʫʩʢʠ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʫʩʢʦʨʝʥʠʷ ʨʘʟʛʦʥʘ ʥʘ ʨʘʙʦʯʝʤ ʪʘʢʪʝ 

ʢʘʞʜʦʛʦ ʮʠʣʠʥʜʨʘ ʚʳʧʦʣʥʷʶʪ ʠʭ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ 

(5), ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʫʩʢʦʨʝʥʠʷ ʚʳʙʝʛʘ ʢʘʞʜʦʛʦ ʮʠʣʠʥʜʨʘ ï ʦʮʝʥʢʫ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʧʦʨʰʥʝʤ ʠ ʚʳʷʚʣʷʶʪ ʥʝʠʩʧʨʘʚʥʳʝ ʮʠʣʠʥʜʨʳ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʧʨʦʩʪʠʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʙʦʪʳ ʠ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʟʘ ʩʯʝʪ 

ʠʩʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʝʠʩʧʨʘʚʥʳʭ (ʠʣʠ 

ʦʪʢʣʶʯʝʥʥʳʭ) ʮʠʣʠʥʜʨʦʚ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ 

ʩʦʩʝʜʥʠʭ ʩ ʥʠʤʠ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʮʠʣʠʥʜʨʦʚ, ʘ ʪʘʢ ʞʝ ʟʘ ʩʯʝʪ 

ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʨʘʟʤʝʨʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʚʨʘʱʘʶʱʠʭʩʷ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦ-ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ ɼɺʉ. 
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ʋɼʂ 637.116                                                                                                         

ɿʘʭʘʨʦʚ ɺ.ɺ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɽʚʜʦʥʢʦ ɸ.ʃ., ʩʪʫʜʝʥʪ 

ʋʆ ɹɻɸʊʋ ʛ. ʄʠʥʩʢ ʈɹ 

 

ʇʈʀʄɽʅɽʅʀɽ ʈɽɻʋʃʗʊʆʈɸ ɺɸʂʋʋʄɸ ɺʈ-1 ɺ ʉʆʉʊɸɺɽ 

ɼʆʀʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ ʀʅɼʀɺʀɼʋɸʃʔʅʆɻʆ ɼʆɽʅʀʗ 

 

ʈʘʟʚʠʪʠʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ - ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʴʷʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫ 

ʯʘʩʪʥʠʢʦʚ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʦʝʥʠʷ ʢʦʨʦʚ. ʕʪʘ ʦʧʝʨʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʨʫʯʥʫʶ. [1] 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʦʩʚʦʝʥ ʚʳʧʫʩʢ ʨʷʜʘ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʤʘʣʳʭ 

ʬʝʨʤ ʩ ʧʦʛʦʣʦʚʴʝʤ ʦʪ 10 ʜʦ 100 ʢʦʨʦʚ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚʘʢʫʫʤʥʫʶ ʘʧʧʘʨʘʪʫʨʫ, 

ʚʘʢʫʫʤʧʨʦʚʦʜʥʳʝ ʠ ʤʦʣʦʢʦʧʨʦʚʦʜʥʳʝ ʣʠʥʠʠ, ʜʦʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʜʨʫʛʦʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚʝʜʝʪʩʷ ʚʳʧʫʩʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʜʦʠʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʜʦ 20 ʢʦʨʦʚ ʚ ʯʘʩ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴ - ʤʦʙʠʣʴʥʦʩʪʴ, ʥʘʣʠʯʠʝ 

ʚʩʪʨʦʝʥʥʦʡ ʚʘʢʫʫʤʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʠʪʘʥʠʝ ʦʪ ʦʜʥʦʬʘʟʥʦʡ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʦʣʝʡ ʚʳʤʝʥʠ ʢʦʨʦʚ ʠ, ʟʘʯʘʩʪʫʶ, 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʣʶʜʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ ʠ ʩʥʠʞʝʥʠʷ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.[2] 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʝʤʣʝʥʠʷ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʠʡ ʠ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʤʥʦʛʠʭ 

ʩʪʨʘʥ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʛʨʝʛʘʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ. 

ʆʙʱʘʷ ʢʦʤʧʦʥʦʚʦʯʥʘʷ ʩʭʝʤʘ ʘʛʨʝʛʘʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ 

ʋʀɼ-1(ʨʠʩʫʥʦʢ 1) ʚʢʣʶʯʘʝʪ ʜʦʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩ ʜʦʠʣʴʥʳʤ ʚʝʜʨʦʤ, 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʪʝʣʝʞʢʫ ʠ ʚʘʢʫʫʤʥʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʚʘʢʫʫʤʥʦʛʦ 

ʥʘʩʦʩʘ, ʨʝʛʫʣʷʪʦʨʘ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʨʠʙʦʨʘ ʢʦʥʪʨʦʣʷ, 

ʧʫʩʢʦʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ɸʛʨʝʛʘʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ ɸʀɼ-1 

ʧʨʦʠʟʚʦʜʩʪʚʘ ñɻʦʤʝʣʴʘʛʨʦʢʦʤʧʣʝʢʪò, ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʢʘʢ ʜʚʫʭʪʘʢʪʥʳʤ 
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ʜʦʠʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʋʀɼ-07A.000 ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʦʝʥʠʷ ʚʩʝʭ ʯʝʪʚʝʨʪʝʡ 

ʚʳʤʝʥʠ ʩ ʯʘʩʪʦʪʦʡ ʪʘʢʪʦʚ ʧʫʣʴʩʘʪʦʨʘ  60 5°  (ʥʝ ʨʝʛʫʣʠʨʫʝʤʘʷ) ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ  

ʪʘʢʪʦʚ 2:1 ʠ ʪʘʢʞʝ ʜʚʫʭʪʘʢʪʥʳʤ ɸɼʉ-25A.00.000   ʧʦʧʘʨʥʦʛʦ ʜʦʝʥʠʷ ʯʝʪʚʝʨʪʝʡ 

ʚʳʤʝʥʠ ʩ ʯʘʩʪʦʪʦʡ ʪʘʢʪʦʚ ʧʫʣʴʩʘʪʦʨʘ 605°(ʨʝʛʫʣʠʨʫʝʤʘʷ) ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʪʘʢʪʦʚ 70/30 ʠʣʠ 60/40. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʜʦʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 10 

ʢʦʨʦʚ/ʯʘʩ[3]. 

 

 
ʈʠʩʫʥʦʢ 1- ʇʝʨʝʜʚʠʞʥʘʷ ʜʦʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ 

ʋʀɼ-1 

 

 ɺ ʩʦʩʪʘʚ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚʭʦʜʷʪ: ʯʝʪʳʨʝ ʜʚʫʭʢʘʤʝʨʥʳʝ ʜʦʠʣʴʥʳʝ 

ʩʪʘʢʘʥʳ, ʢʦʣʣʝʢʪʦʨ , ʧʫʣʴʩʘʪʦʨ ʜʦʠʣʴʥʦʝ ʚʝʜʨʦ.   ɸʛʨʝʛʘʪ ʩʥʘʙʞʝʥ ʚʘʢʫʫʤʥʳʤ 

ʥʘʩʦʩʦʤ, ʚʘʢʫʫʤʤʝʪʨʦʤ ʠ ʨʝʛʫʣʷʪʦʨʦʤ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʰʘʩʩʠ ʦʜʥʦʦʩʥʦʡ ʪʝʣʝʞʢʠ  (ʨʠʩʫʥʦʢ 1).  ʂʦʣʣʝʢʪʦʨ ʩʦʩʪʦʠʪ 

ʠʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʠ ʤʦʣʦʢʦʧʨʠʝʤʥʦʡ ʢʘʤʝʨ. ʈʘʙʦʪʘ ʜʦʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʦʪʩʦʩʘ ʤʦʣʦʢʘ ʜʦʠʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠʟ ʮʠʩʪʝʨʥʳ ʩʦʩʢʘ 

ʢʦʨʦʚʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ ʟʘ ʩʯʝʪ ʨʘʟʨʝʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʚ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʦʠʣʴʥʦʤ ʚʝʜʨʝ ʨʦʪʘʮʠʦʥʥʳʤ ʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ. 

ɿʘʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʚʘʢʫʫʤʤʝʪʨʦʤ,ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʚʘʢʫʫʤʘ. ɸʥʘʣʦʛʠʯʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʤʝʶʪ ʘʛʨʝʛʘʪʳ ɸʀɼ - 2, ɸɼʇ - ʌ - 2, ʋɼʀ - 2, ɸɼʇ - 1 ʠ ʜʨ.  

ʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʥʘ ʧʝʨʝʜʚʠʞʥʳʭ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʝʥʠʷ ʪʠʧʘ ʋʀɼ ,ɸʀɼ ʦʩʪʘʝʪʩʷ ʧʦ ʧʨʝʞʥʝʤʫ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʨʝʤʝʥʠ 

ʚʳʜʘʠʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʘ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ, ʥʦ ʪʝʤ ʩʘʤʳʤ, 

ʪʘʢʦʛʦ ʨʦʜʘ ʜʦʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʥʘ ʧʘʩʪʙʠʱʘʭ ʣʝʪʦʤ ʪʘʢ ʠ ʚ ʜʦʠʣʴʥʳʭ ʟʘʣʘʭ ʟʠʤʦʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʜʦʠʣʴʥʳʤʠ 

ʟʘʣʘʤʠ ʥʘ ʬʝʨʤʘʭ.[4] 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʨʦʝʢʪʘʤʠ ʤʦʣʦʯʥʳʭ ʬʝʨʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ  ʩʪʦʡʣʦʚʦ-ʧʘʩʪʙʠʱʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʣʝʪʦʤ ʠ 

ʩʪʦʡʣʦʚʦ-ʚʳʛʫʣʴʥʘʷ ʟʠʤʦʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʫʛʘ ʟʘʥʠʤʘʶʪ 

ʙʦʣʝʝ 1/3 ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ 
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ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʵʬʬʝʢʪʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʛʨʫʙʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʨʤʘ, ʩʢʦʪʦʚʦʜʩʪʚʦ ʦʩʪʘʝʪʩʷ ʚʝʜʫʱʝʡ ʦʪʨʘʩʣʴʶ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʚ ʤʦʣʦʢʝ ʠ ʧʦʯʪʠ ʥʘ 50% ʚ ʤʷʩʝ. 

ɹʦʣʴʰʠʤ ʨʝʟʝʨʚʦʤ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʣʦʢʘ (ʜʦ 30-40%) ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪ (ʜʦ 30%) ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʪʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.[5]  

ɺ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʠʤʝʥʴʰʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ: 

-ʧʦʜʛʦʪʦʚʢʘ ʚʳʤʝʥʠ (ʧʦʜʤʳʚʘʥʠʝ ʪʝʧʣʦʡ ʚʦʜʦʡ ʠ ʤʘʩʩʘʞ) ï 30...40 ʩ; 

-ʩʜʘʠʚʘʥʠʝ ʧʝʨʚʳʭ ʩʪʨʫʝʢ ʚ ʦʪʜʝʣʴʥʫʶ ʧʦʩʫʜʫ ð 5 ʩ; 

-ʚʳʪʠʨʘʥʠʝ ʚʳʤʝʥʠ ʩʫʭʦʡ ʩʘʣʬʝʪʢʦʡ; 

-ʧʦʜʢʣʶʯʝʥʠʝ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ð 1...10 ʩ; 

-ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʙʝʟ ʫʯʘʩʪʠʷ ʜʦʷʨʘ) ï 5...7 

ʤʠʥ; 

-ʤʘʰʠʥʥʦʝ ʜʦʜʘʠʚʘʥʠʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʦʪʦʢʘ ʤʦʣʦʢʘ ʤʝʥʝʝ 400 ʛ/ʤʠʥ 

20...40 ʩ; 

-ʩʥʷʪʠʝ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʜʦʝʥʠʷ ð 5...10 ʩ. 

ʏʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʦ ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴʢʦ  ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢ 

ʞʝ ʫʚʝʣʠʯʠʪʴ ʢʦʥʝʯʥʳʡ ʩʫʪʦʯʥʳʡ ʦʙʴʝʤ ʥʘʜʦʷ ʤʦʣʦʢʘ ʤʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʠ 

ʥʘʰʫ ʜʦʠʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʋʀɼ-1 ʜʦʙʘʚʠʚ ʚ ʩʦʩʪʘʚ ʧʫʣʴʩʘʪʦʨʘ ʨʝʛʫʣʷʪʦʨ 

ʚʘʢʫʫʤʘ ʧʦʧʣʘʚʢʦʚʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 3 ), ʦʪʣʠʯʠʝʤ ʥʦʚʦʛʦ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʧʦʷʚʠʣʩʷ ʨʝʛʫʣʷʪʦʨ ʚʘʢʫʫʤʘ  ʦʪ ʩʪʘʨʦʛʦ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

(ʨʠʩʫʥʦʢ 2) ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʚʘʢʫʫʤʘ ʠ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʠ ʚ 

ʜʦʠʣʴʥʦʤ ʘʧʧʘʨʘʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʦʣʦʢʦʦʪʜʘʯʠ ʢʦʨʦʚʳ.[6]  

 

 
ʈʠʩʫʥʦʢ 2- ʜʦʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ɸɼʉ-25A.00.000  
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ʈʠʩʫʥʦʢ 3- ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʜʦʠʣʴʥʳʡ ʘʧʧʘʨʘʪ  

 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʚʳʤʝʥʠ ʢʦʨʦʚʳ ʦʧʝʨʘʪʦʨʦʤ ʠ ʦʜʝʚʘʥʠʷ ʜʦʠʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʤʦʣʦʢʦʦʪʜʘʯʘ ʥʠʟʢʘ. ɸʧʧʘʨʘʪ ʨʘʙʦʪʘʝʪ ʧʨʠ ʥʠʟʢʦʤ ʚʘʢʫʫʤʝ 36 ʢʇʘ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʪʠʤʫʣʷʮʠʶ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʦʣʦʢʦʦʪʜʘʯʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 200 ʛ. 

ʚ ʤʠʥ., ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʨʘʙʦʯʠʡ ʚʘʢʫʫʤ 48 ʢʇʘ. ʂʦʛʜʘ 

ʤʦʣʦʢʦʦʪʜʘʯʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʠʞʝ 200 ʛ. ʚ ʤʠʥ. ʘʧʧʘʨʘʪ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ 

ʥʠʟʢʠʡ ʚʘʢʫʫʤ ʠ ʧʨʦʠʟʚʦʜʠʪ ʤʘʩʩʘʞ ʩʦʩʢʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʤʦʣʦʢʦʦʪʜʘʯʠ ʩ 2,00 ʢʛ/ʤʠʥ, ʧʨʦʪʠʚ 1,78 ʢʛ/ʤʠʥ, ʧʨʠ ʜʦʝʥʠʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʤ ʜʦʠʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʱʝʝ 

ʚʨʝʤʷ ʜʦʝʥʠʷ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʦʧʝʨʘʪʦʨʦʚ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,05...1,2 ʨʘʟʘ, ʘ ʪʘʢ ʞʝ ʚʦʟʨʘʩʪʘʝʪ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʥʘʜʦʡ ʤʦʣʦʢʘ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʥʘ 1,1 ʢʛ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʩʩʘʞ 

ʚʳʤʝʥʠ ʢʦʨʦʚʳ ʠ ʤʘʰʠʥʥʳʡ ʜʦʜʦʡ ʙʝʟ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ[7]. 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ ʚʘʢʫʫʤʘ 

ʧʦʧʣʘʚʢʦʚʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʥʦ ʥʘ (ʨʠʩʫʥʢʝ 4). ʈʝʛʫʣʷʪʦʨ ʚʘʢʫʫʤʘ ʩʦʜʝʨʞʠʪ 

ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʝ ʢʘʤʝʨʳ: ʧʦʧʣʘʚʢʦʚʫʶ ʇ-1, ʢʘʤʝʨʫ ʠʟʤʝʥʝʥʠʷ ʚʘʢʫʫʤʘ ʇ-2 ʚ 

ʧʦʜʩʦʩʢʦʚʳʭ ʢʘʤʝʨʘʭ, ʧʝʨʝʤʝʥʥʦʛʦ ʇ-3 ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʇ-4 ʚʘʢʫʫʤʘ, ʢʘʥʘʣ 1, 

ʩʦʦʙʱʘʶʱʠʡ ʢʘʤʝʨʳ ʇ-2, ʇ-3, ʛʠʙʢʫʶ ʤʝʤʙʨʘʥʫ 2, ʧʦʜʚʦʜʷʱʠʡ ʠ ʦʪʚʦʜʷʱʠʡ 

ʤʦʣʦʯʥʳʝ ʧʘʪʨʫʙʢʠ 3 ʠ 6, ʧʦʧʣʘʚʦʢ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ 5, ʧʦʜʚʠʞʥʳʡ 

ʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʝʨʝʢʣʶʯʘʶʱʝʝ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 8, ʧʘʪʨʫʙʦʢ 9 ʧʦʩʪʦʷʥʥʦʛʦ ʚʘʢʫʫʤʘ, ʧʫʣʴʩʘʪʦʨ 10 ʠ 

ʮʠʣʠʥʜʨ ʩ ʢʘʣʠʙʨʦʚʘʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 11.        

ʈʝʛʫʣʷʪʦʨ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɺ ʥʘʯʘʣʝ ʜʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʧʣʘʚʦʢ 4 ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʧʣʘʚʢʦʚʦʡ ʢʘʤʝʨʝ 

ʇ-1 ʚ ʥʠʞʥʝʤ ʧʦʧʦʞʝʥʠʠ. ɽʛʦ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʡ ʤʘʛʥʠʪ 5 ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ 

ʤʘʛʥʠʪʥʳʤ ʧʦʜʚʠʞʥʳʤ ʢʣʘʧʘʥʦʤ 7, ʧʨʠʪʷʛʠʚʘʝʪ ʧʦʩʣʝʜʥʠʡ ʚʚʝʨʭ, ʦʪʢʨʳʚʘʷ 

ʧʨʠ ʵʪʦʤ ʢʘʥʘʣ ʢʘʤʝʨʳ ʇ-3 ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʘè ʩʦʦʙʱʘʶʱʠʡʩʷ ʩ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. ɺʘʢʫʫʤ ʠʟ ʢʘʤʝʨʳ ʇ-4 ʯʝʨʝʟ ʢʘʣʠʙʨʦʚʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ 

ʧʦʩʪʫʧʘʝʪ ʥ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʢʘʤʝʨʫ ʇ-3, ʛʜʝ ʜʘʚʣʝʥʠʝ 

ʩʥʠʞʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʢʣʘʧʘʥ 7 ʦʪʢʨʳʚʘʝʪ ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʡ ʢʘʥʘʣ ʢʘʤʝʨʳ ʇ-

3. ɺʘʢʫʫʤ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʟʨʷʞʝʥʠʠ ʩʦʦʙʱʘʝʪʩʷ ʩ ʧʫʣʴʩʘʪʦʨʦʤ 10, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʧʫʣʴʩʘʮʠʠ ʚ ʜʘʥʥʦʤ ʘʧʧʘʨʘʪʝ. ɿʘʜʘʥʥʳʡ 
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ʚʘʢʫʫʤ ʧʦʩʪʫʧʘʝʪ ʪʘʢʞʝ ʚ ʢʘʤʝʨʫ ʇ-2, ʛʠʙʢʘʷ ʤʝʤʙʨʘʥʘ ʧʨʠ ʵʪʦʤ ʧʨʦʛʠʙʘʝʪʩʷ, 

ʧʨʠʢʨʳʚʘʝʪ ʚʝʨʭʥʝʝ ʦʪʚʝʨʩʪʠʝ ʧʦʧʣʘʚʢʦʚʦʡ ʢʘʤʝʨʳ ʇ-1. 

 

 

 

 
ʈʠʩʫʥʦʢ 4 - ʈʝʛʫʣʷʪʦʨ ʚʘʢʫʫʤʘ ʧʦʧʣʘʚʢʦʚʦʛʦ ʪʠʧʘ ʩ ʧʫʣʴʩʘʪʦʨʦʤ 

 

ɺ ʧʦʜʩʦʩʦʢʦʚʳʝ ʢʘʤʝʨʳ ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ ʨʘʙʦʯʠʡ ʚʘʢʫʫʤ ʧʦʩʪʫʧʘʝʪ 

ʯʝʨʝʟ ʢʘʤʝʨʫ ʇ-1, ʛʜʝ ʫʨʦʚʝʥʴ ʨʘʟʨʷʞʝʥʠʷ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʤʦʣʦʢʘ ʚ ʢʘʤʝʨʫ ʇ-1 ʧʦʧʣʘʚʦʢ 4 ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʤʘʛʥʠʪʦʤ 5 

ʠ ʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ 7 ʧʨʝʨʳʚʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʩʣʝʜʥʠʡ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʧʫʩʢʘʝʪʩʷ ʚʥʠʟ, ʧʝʨʝʢʨʳʚʘʷ ʧʨʠ ʵʪʦʤ 

ʚʦʟʜʫʭʦʩʦʦʙʱʘʶʱʠʡʩʷ ʢʘʥʘʣ ʢʘʤʝʨʳ ʇ-3, ʨʘʟʨʷʞʝʥʠʝ ʚʦʟʜʫʭʘ ʪʝʧʝʨʴ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ, ʘ ʢʘʤʝʨʘ ʇ-3 ʟʘʧʦʣʥʷʝʪʩʷ ʚʘʢʫʫʤʦʤ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʷʞʝʥʠʷ. 

ʇʫʣʴʩʘʪʦʨ 10 ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ, ʤʝʤʙʨʘʥʘ 2 ʧʦʜʥʠʤʘʝʪʩʷ, 

ʟʘʥʠʤʘʷ ʩʚʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʦʛʨʘʥʠʯʝʥʠʝ ʚʘʢʫʫʤʘ ʚ 

ʧʦʜʩʦʩʢʦʚʳʭ ʢʘʤʝʨʘʭ ʩʥʠʞʘʝʪʩʷ. ʊʘʢʦʡ ʥʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʢʦʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ ʩʥʦʚʘ ʥʝ 

ʩʥʠʟʠʪʩʷ ʜʦ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʪ. ʝ. ʥʠʞʝ 200 ʛ ʚ ʤʠʥ. ʊʦʛʜʘ ʧʦʧʣʘʚʦʢ 4 

ʦʧʫʩʢʘʝʪʩʷ ʥʘ ʜʥʦ ʢʘʤʝʨʳ ʇ-1, ʘ ʤʘʛʥʠʪ 5 ʚʩʪʫʧʘʝʪ ʚ ʢʦʥʪʘʢʪ ʩ ʤʘʛʥʠʪʥʳʤ 

ʢʣʘʧʘʥʦʤ 7, ʧʨʠʪʷʛʠʚʘʝʪ ʝʛʦ ʚʚʝʨʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʧʷʪʴ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʦʟʜʫʭʦʩʦʦʙʱʘʶʱʠʡʩʷ ʢʘʥʘʣ ʢʘʤʝʨʳ ʇ-3, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʞʝʥʠʝ 

ʚʦʟʜʫʭʘ ʜʦ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʚʘʢʫʫʤʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ɿʘʭʘʨʦʚ ɺ.ɺ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɹʘʣʴ ʉ.ɸ., ʩʪʫʜʝʥʪ 

ʋʆ ɹɻɸʊʋ ʛ. ʄʠʥʩʢ ʈɹ. 

 

ʂ ɺʆʇʈʆʉʋ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʄʆʃʆʏʅʆɻʆ ʅɸʉʆʉɸ 

ɼʆʀʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚʳʧʫʩʢʘʝʤʳʝ ʤʦʣʦʯʥʳʝ 

ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʬʝʨʤʳ, ʪʘʢ ʠ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʤʦʣʦʢʘ, ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ 

ʧʨʠ ʧʨʦʤʳʚʢʝ, ʠʟ ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʡ ʤʦʣʦʯʥʦʡ ʣʠʥʠʠ, ʧʦʩʣʝʜʫʶʱʝʡ 
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ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʣʦʢʘ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʦʭʣʘʜʠʪʝʣʠ ʠ ʧʦʜʘʯʠ ʚ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʪʢʘʟ ʥʘʩʦʩʘ ʠʣʠ ʩʥʠʞʝʥʠʝ ʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʠ ʧʨʠʚʝʜʸʪ ʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʟ-ʟʘ ʧʝʨʝʧʦʣʥʝʥʠʷ 

ʤʦʣʦʢʦʧʨʠʸʤʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʨʳʚʘʪʴ ʜʦʡʢʫ, ʣʠʙʦ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʮʝʩʩ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʧʨʦʤʳʚʢʠ. [1] 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʩʝʛʦʜʥʷ ʤʦʣʦʯʥʳʡ ʥʘʩʦʩ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʅʄʋ-6  

(ʨʠʩʫʥʦʢ 1) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʤʦʣʦʢʘ ʚ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʟ 

ʤʦʣʦʢʦʦʧʦʨʦʞʥʠʪʝʣʷ ʚ ʤʦʣʦʢʦʦʭʣʘʜʠʪʝʣʴ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʤʳʚʢʝ ʜʦʠʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ï ʚʦʜʳ, ʤʦʶʱʠʭ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʞʠʜʢʦʩʪʝʡ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʠʧʫ ʮʝʥʪʨʦʙʝʞʥʳʭ, ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ, ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʚʩʘʩʳʚʘʥʠʷ (ʤʦʱʥʦʩʪʴ 

0,75 ʢɺʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 1,0 ʣ/ʩ ʧʨʠ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ ʥʘ 

ʚʭʦʜʝ 50 ʢʇʘ).[2] 

 

 

1 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 2 ï ʬʣʘʥʝʮ; 3 ï ʧʨʫʞʠʥʘ; 4 ï ʫʧʣʦʪʥʠʪʝʣʴ 

ʥʘʢʦʥʝʯʥʠʢʘ; 5-ʩʪʝʥʢʘ; 6 ï ʢʦʣʴʮʦ ʫʧʣʦʪʥʠʪʝʣʴʥʦʝ; 7 ï ʢʨʳʣʴʯʘʪʢʘ; 8 ï ʢʦʨʧʫʩ; 

9 ï ʛʘʡʢʠ; 10 ï ʢʣʘʧʘʥ ʦʙʨʘʪʥʳʡ; 11 ï ʧʘʪʨʫʙʦʢ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ; 12 ï ʛʘʡʢʘ 

ʈʠʩʫʥʦʢ  1 -  ʄʦʣʦʯʥʳʡ ʥʘʩʦʩ ʅʄʋ-6 

 

ʅʘʩʦʩ ʩʦʩʪʦʠʪ ʠʟ ʥʝʨʘʟʙʦʨʥʦʡ ʠ ʨʘʟʙʦʨʥʦʡ ʯʘʩʪʝʡ. ʅʝʨʘʟʙʦʨʥʘʷ ʯʘʩʪʴ ʵʪʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 1, ʬʣʘʥʝʮ 2, ʥʘʢʦʥʝʯʥʠʢ. ʈʘʟʙʦʨʥʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʧʨʫʞʠʥʫ 

3, ʫʧʣʦʪʥʠʪʝʣʝʤ ʥʘʢʦʥʝʯʥʠʢʘ 4, ʩʪʝʥʢʫ 5, ʢʨʳʣʴʯʘʪʢʫ 7, ʢʦʨʧʫʩ 8 ʩ 

ʫʧʣʦʪʥʠʪʝʣʴʥʳʤ ʢʦʣʴʮʦʤ 6, ʢʣʘʧʘʥ 10, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʤʦʱʠ ʛʘʡʢʠ 12 

ʫʧʣʦʪʥʷʝʪ ʩʦʝʜʠʥʝʥʠʝ ʧʘʪʨʫʙʢʘ 11 ʩ ʢʦʨʧʫʩʦʤ 8. ʈʘʟʙʦʨʥʘʷ ʯʘʩʪʴ ʥʘʩʦʩʘ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʥʝʨʘʟʙʦʨʥʦʡ ʜʚʫʤʷ ʛʘʡʢʘʤʠ 9. 

ɺʦʧʨʦʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʣʦʤʢʠ ʤʦʣʦʢʦʧʨʠʸʤʥʠʢʘ ʧʨʠʦʙʨʸʣ ʦʩʦʙʫʶ  

ʦʩʪʨʦʪʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ 

ʤʦʣʦʢʦʧʨʦʚʦʜʦʤ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ.  

ʄʦʣʦʢʦʧʨʠʸʤʥʳʡ ʙʣʦʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʨʦʚʥʠʢʝ. 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʧʦʨʥʦʡ ʣʠʥʠʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʘʣʝʡʰʠʡ ʧʦʜʩʦʩ ʚʦʟʜʫʭʘ ʚ ʥʘʩʦʩʝ, ʦʙʨʘʪʥʦʤ ʢʣʘʧʘʥʝ ʠʣʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ 
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ʤʦʣʦʢʦʧʨʠʸʤʥʠʢʘ ʜʦ ʥʘʩʦʩʘ ʚʝʜʸʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʘʚʘʨʠʡʥʦʤʫ ʨʝʞʠʤʫ, ʪ.ʝ. ʢ ʧʝʨʝʧʦʣʥʝʥʠʶ ʤʦʣʦʢʦʧʨʠʸʤʥʠʢʘ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʤʦʣʦʢʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʤʦʣʦʢʦʧʨʦʚʦʜʷʱʝʡ ʣʠʥʠʠ ʚ 

ʨʝʞʠʤʝ ʜʦʝʥʠʷ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʣʘʤʠʥʘʨʥʦʤ ʨʝʞʠʤʝ ʧʨʠ  1,5 /ʤV ʤ cº . ɼʣʷ 

ʵʪʦʛʦ ʟʘ ʩʯʝʪ  ʧʦʜʩʦʩʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʢʦʣʣʝʢʪʦʨʝ 

ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʣʦʢʦ ʥʘʙʠʨʘʝʪ ʪʘʢʫʶ ʩʢʦʨʦʩʪʴ  ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ.[3] 

ʇʨʠ ʨʝʞʠʤʝ ʧʨʦʤʳʚʢʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʦʶʱʝʛʦ ʵʬʬʝʢʪʘ ʩʝʡʯʘʩ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʨʦʙʢʦʚʳʡè ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʩʦʟʜʘʚʘʝʤʳʡ ʚʦʟʜʫʰʥʳʤ ʠʥʞʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʦʜʘʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʳʡ ʦʙʙʴʝʤ ʚʦʟʜʫʭʘ (ʧʨʦʙʢʫ), 

ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ  

5 /ʤV ʤ cº , ʯʪʦ ʧʝʨʝʚʦʜʠʪ  ʣʘʤʠʥʘʨʥʳʡ ʨʝʞʠʤ ʚ ʪʫʨʙʫʣʝʥʪʥʳʡ. ʇʨʠ  ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ  ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʤʦʣʦʢʦʧʨʠʝʤʥʠʢʘ ʤʦʶʱʠʤ 

ʨʘʩʪʚʦʨʦʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʦʯʥʳʡ ʥʘʩʦʩ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʩʪʦʣʴ ʫʚʝʣʠʯʠʚʰʠʡʩʷ ʦʙʙʴʝʤ  ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ  ʢ ʘʚʪʦʤʘʪʫ 

ʧʨʦʤʳʚʢʠ [4]. 

 

 

ʈʠʩʫʥʦʢ 2 - ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʢʨʳʣʴʯʘʪʢʘ 

 

ʉʝʨʠʡʥʳʡ ʤʦʣʦʯʥʳʡ ʥʘʩʦʩ ʅʄʋ-6 ʠʟ-ʟʘ ʨʷʜʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʡ ʤʦʣʦʯʥʦʡ ʣʠʥʠʝʡ ʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʫʧʘʶʪ ʟʘʨʫʙʝʞʥʳʤ (çɸʣʴʬʘ-ʃʘʚʘʣʴ ɸʛʨʠè, çɺʝʩʪʬʘʣʠʷè, 

çɻʘʩʢʦʥʴʝ ʄʝʣʦʪʪè ʠ ʜʨ.).ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʤʦʣʦʯʥʦʛʦ ʥʘʩʦʩʘ ʅʄʋ-6 ʤʳ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʧʦʣʫʦʪʢʨʳʪʦʝ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ  

(ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʦʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ (ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʥʠʪʘʨʠʠ 

ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʥʘʩʦʩʘ, ʤʝʥʴʰʝʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘ 

ʧʨʦʜʫʢʪ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʦʨʘ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʨʠ ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʛʨʫʟʢʘʭ, 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʥʘʩʦʩʦʚ) ʧʨʠʚʝʜʝʪ  ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦ 

14 3 /ʤ ʯ ʯʪʦ ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʢʨʳʣʴʯʘʪʢʠ 

(ʨʠʩʫʥʦʢ 3). ʈʘʙʦʯʝʝ ʢʦʣʝʩʦ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʣʦʧʘʩʪʝʡ, ʦʪʦʛʥʫʪʳʭ ʥʘʟʘʜ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʚʠʞʝʥʠʶ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ. ʊʦʨʮʝʚʦʡ ʟʘʟʦʨ ʤʝʞʜʫ ʣʦʧʘʩʪʴʶ 

ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʠ ʩʪʝʥʢʦʡ ʢʦʨʧʫʩʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5 ʤʤ. ʐʠʨʠʥʘ ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ ʨʘʚʥʘ ʰʠʨʠʥʝ ʨʘʙʦʯʝʡ ʣʦʧʘʩʪʠ ʥʘʩʦʩʘ. 
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ʈʠʩʫʥʦʢ 3- ɿʘʚʦʜʩʢʘʷ ʢʨʳʣʴʯʘʪʢʘ 

 

ʅʘʩʦʩ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 4). ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ 1  ʤʦʣʦʢʦ ʠʣʠ ʤʦʶʱʠʡ ʨʘʩʪʚʦʨ ʠʟ ʚʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ 3 ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ 

ʦʩʝʚʦʡ ʧʦʜʚʦʜ ʚ ʤʝʞʣʦʧʘʩʪʥʳʝ ʢʘʥʘʣʳ 6. ɺ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʤʝʞʣʦʧʘʩʪʥʳʭ 

ʢʘʥʘʣʦʚ ʞʠʜʢʦʩʪʴ ʩʦʚʝʨʰʘʝʪ ʩʣʦʞʥʦʝ ʜʚʠʞʝʥʠʝ: ʚʨʘʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʨʘʙʦʯʠʤ 

ʢʦʣʝʩʦʤ 1 (ʧʝʨʝʥʦʩʥʦʝ ʜʚʠʞʝʥʠʝ) ʠ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʣʦʧʘʩʪʝʡ ʣʦʧʘʩʪʥʦʛʦ ʜʠʩʢʘ 

2 (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ). ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʧʨʦʷʚʣʝʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʚ ʤʝʞ-

ʣʦʧʘʩʪʥʳʭ ʢʘʥʘʣʘʭ ʠʤʝʝʪ ʤʝʩʪʦ çʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʠʭʨʴè, ʤʝʥʷʶʱʠʡ ʚʝʣʠʯʠʥʫ 

ʧʝʨʝʥʦʩʥʦʡ, ʘ ʟʥʘʯʠʪ, ʠ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ. ɺ ʤʝʞʣʦʧʘʩʪʥʳʭ ʢʘʥʘʣʘʭ 6 

ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʞʠʜʢʦʩʪʴ ʚʳʭʦʜʠʪ ʩ ʪʦʨʮʦʚ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ 1 ʚ ʧʦʣʦʩʪʴ 

ʢʦʨʧʫʩʘ 4, ʧʨʦʜʦʣʞʘʷ ʚʨʘʱʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʣʦʧʘʩʪʷʤʠ 7 ʜʠʩʢʘ 2, ʪʦʨʤʦʟʠʪʩʷ ʦ 

ʚʥʫʪʨʝʥʥʠʝ ʪʦʨʮʝʚʳʝ ʩʪʝʥʢʠ ʢʦʨʧʫʩʘ 4. 

 

 
1 ð ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ; 2 ð ʣʦʧʘʩʪʥʦʡ ʜʠʩʢ; 3 ð ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 4 ð ʧʦʣʦʩʪʴ 

ʢʦʨʧʫʩʘ; 5 ð ʥʘʧʦʨʥʳʡ ʧʘʪʨʫʙʦʢ; 6 ð ʤʝʞʣʦʧʘʩʪʥʳʝ ʢʘʥʘʣʳ; 7ð ʣʦʧʘʩʪʠ;  

ʈʠʩʫʥʦʢ  4 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʥʘʩʦʩʘ 

 

ʏʘʩʪʴ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʤʝʞʣʦʧʘʩʪʥʳʝ ʢʘʥʘʣʳ 6 ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ 1 ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʪʦʨʮʝʚʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʢʦʨʧʫʩʘ 4. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʦ ʤʝʞʣʦʧʘʩʪʥʳʤ ʢʘʥʘʣʘʤ 6 ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʧʦʨʥʳʡ ʧʘʪʨʫʙʦʢ  

5. 
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ʆʇɽʈɸʊʀɺʅʆɽ ʋʇʈɸɺʃɽʅʀɽ ʆʈʆʐɽʅʀʗ ʂʋʃʔʊʋʈ ʂɸʂ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀʍ ʀ 

ʕʂʆʃʆɻʀʏɽʉʂʀ ɹɽɿʆʇɸʉʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʆʃʀɺɸ 
 

ʆʩʥʦʚʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ʧʣʘʥʝʪʝ ð ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʥʘ ʥʫʞʜʳ ʢʦʪʦʨʦʛʦ ʫʭʦʜʠʪ ʙʦʣʝʝ 60% ʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʯʝʣʦʚʝʯʝʩʪʚʫ ʛʨʦʟʠʪ ʨʝʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʠʩʯʝʨʧʘʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʟʘʧʘʩʦʚ 

ʚʦʜʳ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ  ʧʦʠʩʢ ʧʫʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 



ï68 ï   
 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʡ ʧʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʧʨʠ ʦʮʝʥʢʝ ʠ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ  ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʤʝʨʳ ʢʘʧʠʪʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ ʠ ʩʨʦʢʠ ʠʭ ʦʢʫʧʘʝʤʦʩʪʠ. ʊʝʥʜʝʥʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʠʚʘʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚʦʛʦ  ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʳ ʪʘʢʞʝ ʠʩʭʦʜʠʪʴ 

ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʦʩʦʙʝʥʥʦ ʵʢʦʥʦʤʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʠ ʚ ʟʦʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ [1]. 

ʉʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʨʝʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʚʥʳʤʠ, ʪ.ʝ. 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʦ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʠʷ 

ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ  ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ, 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʠʚʦʚ ʧʦ ʛʦʜʦʚʦʤʫ ʧʣʘʥʫ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʫʯʝʪʘ 

ʬʘʢʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʜʘʯʝ 

ʥʘ ʧʦʣʷ ʠʟʙʳʪʦʯʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʯʪʦ ʚ ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʚʩʝʡ ʠʣʠ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʪ ʦʨʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪʩʷ ʨʘʟʨʫʰʘʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ. 

ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʣʶʙʦʡ 

ʬʦʨʤʝ ʠʥʞʝʥʝʨʥʦʡ ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʦʨʦʰʘʝʤʳʭ ʢʫʣʴʪʫʨʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʪʦʛʦ, 

ʚʢʘʢʦʡ ʤʝʨʝ ʬʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥʥʳʡʥʘʧʦʣʷ ʨʝʞʠʤ ʧʦʣʠʚʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʪʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʥʠʷʤ ʚʚʦʜʝʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 

 ɺʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭʫʩʣʦʚʠʷʭʜʦʩʪʠʞʝʥʠʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʝʞʠʤʦʚʦʨʦʰʝʥʠʷ, ʥʦ ʠ  ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʩ ʫʯʝʪʦʤ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡʦʙʩʪʘʥʦʚʢʠ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭʠʜʨʫʛʠʭ ʫʩʣʦʚʠʡ[2]. 

ʈʝʘʣʠʟʘʮʠʷʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭʨʝʞʠʤʦʚʦʨʦʰʝʥʠʷʠʠʭʦʧʪʠʤʠʟʘʮʠʷ 

(ʥʘʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʠʚʘʤʠ) ʟʘʢʣʶʯʘʶʪʩʷ ʚʩʣʝʜʫʶʱʝʤ [6]: 

- ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝʨʝʞʠʤʘʤʠʧʦʣʠʚʦʚʦʩʫʱʝʩʪʚʣʷʶʪʩʷʧʦ 

"ʪʨʝʙʦʚʘʥʠʶ" ʧʦʣʠʚʥʳʭʫʯʘʩʪʢʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭʜʦʞʜʝʚʘʣʴʥʦʡʤʘʰʠʥʦʡ;  

- ʥʘ ʧʦʣʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʠʟʤʝʨʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚ  ʧʦʩʣʝʜʫʶʱʝʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 1,0-1,5 ʤʝʩʷʮʘ ʩ ʮʝʣʴʶ 

ʢʦʥʪʨʦʣʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ;  

-ʥʘ  ʢʘʞʜʦʤ ʩʝʚʦʦʙʦʨʦʪʥʦʤ ʫʯʘʩʪʢʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʤʝʨʳ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʠʚʥʳʭ ʥʦʨʤʠʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ 



ï69 ï   
 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʝ; ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ 

ʪʝʢʫʱʝʡ ʠ ʧʨʦʛʥʦʟʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

- ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʩʝʚʦʚ, ʭʦʜʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʛʦʪʦʚʥʦʩʪʠ ʧʦʣʠʚʥʦʡ ʪʝʭʥʠʢʠ, ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ ʠ ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʡ;  

- ʧʨʦʠʟʚʦʜʠʪʩʷʦʙʨʘʙʦʪʢʘʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠʚʳʧʦʣʥʷʶʪʩʷʚʦʜʦʙʘʣʘʥʩʦʚʳʝʨʘʩʯʝʪʳʥʘʪʝʢʫʱʠʡʠ 5, 10-ʜʥʝʚʥʳʡ 

ʧʨʦʛʥʦʟʥʳʝʧʝʨʠʦʜʳ;  

- ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷʨʝʰʝʥʠʝʦʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠʠʨʘʟʤʝʨʘʭʢʦʨʨʝʢʪʠ-

ʨʦʚʢʠʨʝʞʠʤʘʦʨʦʰʝʥʠʷʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭʢʫʣʴʪʫʨ. 
 

 
ʈʠʩʫʥʦʢ 1- ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ 

 

ʆʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʣʠʦʨʘʮʠʠ ʥʘ  ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦʣʘʥʜʰʘʬʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʘʜʝʢʚʘʪʥʳʡ  ʚʳʙʦʨ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ [3]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʠʪ ʦʪ ʥʘʜʝʞʥʦʩʪʠ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʥʷʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʰʝʥʠʡ 

ʧʦ ʧʦʣʠʚʫ. 

ʅʘ ʨʠʩʫʥʢʝ 1  ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʠ ʜʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʦʨʦʰʝʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʫʶ, 

ʩʝʟʦʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʘʣʠʟʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 
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ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʥʦ ʠ ʦʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʤʦʜʝʣʠ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʧʦʣʷʭ, ʜʠʥʘʤʠʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʩʝʚʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʦʪ ʦʨʦʰʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʠʚʘʤʠ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʞʝʜʥʝʚʥʦ. ʊʘʢʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʡ ʠ ʚʳʨʘʙʦʪʢʠ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʩʪʦʷʱʠʡ (ʧʨʦʛʥʦʟʥʳʡ) ʧʝʨʠʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡʥʘʜʝʞʥʦʩʪʴʶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʨʦʢʠ ʠ ʥʦʨʤʳ ʧʦʣʠʚʘ ʥʘ 

ʢʘʞʜʦʤ ʧʦʣʠʚʥʦʤ ʫʯʘʩʪʢʝ. ɼʣʷ  ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʚʦ ɺʅʀʀ çʈʘʜʫʛʘè ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʜʦʣʞʘʶʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ.  ɺ 2008 ʛʦʜʫ ʩʦʟʜʘʥʘ ʠ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çʈʘʩʯʝʪ ʜʠʥʘʤʠʢʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʝè [5].   

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʡ ʏʠʪʘ, ʐʠʣʢʘ  ʠ 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʟʘʚʦʜ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1[6]. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. 

ʈʘʩʯʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʣʠʚʘʤʠ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʨʦʢʦʚ ʠ 

ʥʦʨʤ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʠ  ʏʠʪʘ (ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʉʠʙʠʨʩʢʠʡ 

ʌʆ) ʜʣʷ ʢʫʣʴʪʫʨʳ  ï ʢʘʨʪʦʬʝʣʴ ʧʦʟʜʥʠʡ, ʦʚʦʱʠ (ʤʦʨʢʦʚʴ), ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 

ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ (ʤ
3
/ʛʘ) ʧʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʤʪʩ. 

ʏʠʪʘ, ʐʠʣʢʘ  ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʟʘʚʦʜ 
 

ʄʝʪʝʦʩʪʘʥʮʠʷ 

 

ʂʫʣʴʪʫʨʘ 

ʆʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ, ʤ
3
/ʛʘ 

ɼʝʬʠʮʠʪ ʧʨʠʨʦʜʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

5% 25% 50% 75% 85% 95% 

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ ʂʫ = 0,51-0,80 

ʤʩʪ. ʏʠʪʘ 

 

ʤʦʨʢʦʚʴ 480 780 1360 1790 2020 2610 

ʢʘʧʫʩʪʘ ʧʦʟʜʥʷʷ 390 660 1060 1970 1880 2690 

ʢʘʨʪʦʬʝʣʴ 

ʧʦʟʜʥʠʡ  

400 670 980 1640 2080 2380 

ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 330 530 930 1620 1800 2340 

ʃʝʩʥʘʷ ʟʦʥʘ ʂʫ >0,80 

ʤʩʪ. ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ 

ʟʘʚʦʜ 

ʤʦʨʢʦʚʴ 300 520 790 1310 1680 2010 

ʢʘʧʫʩʪʘ ʧʦʟʜʥʷʷ 210 400 660 1130 1540 2090 

ʢʘʨʪʦʬʝʣʴ 

ʧʦʟʜʥʠʡ  

380 410 580 1160 1740 1780 

ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 290 430 530 1140 1460 1740 

ʋʤʝʨʝʥʥʦ ʩʫʭʘʷ ʩʪʝʧʥʘʷ ʟʦʥʘ ʂʫ = 0,41-0,50 

ʤʩʪ. ʐʠʣʢʘ ʤʦʨʢʦʚʴ 510 900 1190 2040 2450 3240 

ʢʘʧʫʩʪʘ ʧʦʟʜʥʷʷ 420 850 1490 2200 2300 3320 

ʢʘʨʪʦʬʝʣʴ 

ʧʦʟʜʥʠʡ  

430 800 1570 2190 2510 3470 

ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 360 650 1100 1870 2230 2940 
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ʊʘʙʣʠʮʘ 2 ïʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʦʨʦʰʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ROCʂ [4]. 
ʂʫʣʴʪʫʨʘ ʇʘʨʘʤʝʪʨʳ ʦʨʦʰʝʥʠʷ 5% 25% 50% 75% 95% 

ʄʦʨʢʦʚʴ 

ʀʩʧʘʨʷʝʤʦʩʪʴ ɽ 335,3 430,4 476,2 567,2 669,2 

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ EV 301,3 315,9 362,7 390,9 431,1 

ɼʝʬʠʮʠʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

(ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ) dEV, ʤ
3
/ʛʘ 478 782 1361 1791 2608 

ʇʨʠʨʦʜʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʂʫ 1,3 1,07 0,84 0,57 0,36 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ, ʈ, ʤʤ 520,8 395,7 291,8 232,8 85,8 

ʂʘʨʪʦʬʝʣʴ 

ʧʦʟʜʥʠʡ 

ʀʩʧʘʨʷʝʤʦʩʪʴ ɽ 335,3 430,4 476,2 567,2 669,2 

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ EV 290,4 316,3 356,5 391,6 431,6 

ɼʝʬʠʮʠʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

(ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ) dEV, ʤ
3
/ʛʘ 399 635 987 1700 2654 

ʇʨʠʨʦʜʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʂʫ 1,3 1,06 0,83 0,56 0,36 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ, ʈ, ʤʤ 520,8 395,7 291,8 232,8 85,8 

ʂʫʢʫʨʫʟʘ ʥʘ 

ʩʠʣʦʩ 

ʀʩʧʘʨʷʝʤʦʩʪʴ ɽ 335,3 430,4 476,2 567,2 669,2 

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ EV 300,3 340,3 368,3 409,7 466,2 

ɼʝʬʠʮʠʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

(ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ) dEV, ʤ
3
/ʛʘ 329 526 878 1672 2689 

ʇʨʠʨʦʜʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʂʫ 1,3 1,06 0,83 0,56 0,36 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ, ʈ, ʤʤ 520,8 395,7 291,8 232,8 85,8 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ, ʬʘʢʪʠʯʝʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʧʦ 

ʚʩʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʢʫʣʴʪʫʨʘʤ ʙʣʠʟʢʘ ʢ ʧʦʢʘʟʘʪʝʣʷʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ, ʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʘʪʳ ʧʦʣʠʚʘ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʫʢʘʟʘʥʳ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʠ ʚ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʠʚʘ ʚʨʝʤʷ. 
 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʀʉʉʃɽɼʆɺɸʅʀʗ ʂʈʀʊʀʏɽʉʂʀʍ ʅɸɻʈʋɿʆʂ ʊʈɸʂʊʆʈɸ ʇʈʀ 

ʈɸɹʆʊɽ ʉ ʈʆʊʆʈʅʓʄ ʈɸɿɹʈɸʉʓɺɸʊɽʃɽʄ ʋɼʆɹʈɽʅʀʁ 

 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʪʨʘʢʪʦʨ ʊ-150ʂ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʦʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɺʳʷʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʪʠʧʘ ʊ-150ʂ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʘʚʝʩʥʳʤ ʨʦʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʝ ʪʷʛʘʯʘ ʦʪ ʧʝʨʝʛʨʫʟʦʢ. 

ʇʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʢʫʯ ʠʣʠ ʚʘʣʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʮʠʢʣʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʛʨʫʟʦʢ ʥʘ ʪʨʘʢʪʦʨ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʦʥ ʘʛʨʝʛʘʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʚʥʝʰʥʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ, ʜʘʣʝʝ, ʢʦʛʜʘ ʢʣʠʥ - ʚʘʣʢʦʚʘʪʝʣʴ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʛʨʷʜʦʡ ʠʣʠ 
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ʢʫʯʝʡ ʫʜʦʙʨʝʥʠʡ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʙʳʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʝʨʝʜʢʦ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʧʦʨʝʥʠʝ ʤʘʰʠʥʳ. ɺ 

ʫʩʣʦʚʠʷʭ ʚʥʝʩʝʥʠʷ ʚʣʘʞʥʦʛʦ ʥʝʧʝʨʝʧʨʝʚʰʝʛʦ ʥʘʚʦʟʘ ʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʢʫʯ ʠʣʠ ʚʘʣʢʦʚ ʩʪʦʧʦʨʥʳʝ ʨʝʞʠʤʳ ʤʦʛʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʚ ʭʦʜʝ ʙʦʣʴʰʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʢʠ 

ʧʝʨʝʜ ʨʦʪʦʨʘʤʠ. 

ʉʪʦʧʦʨʥʳʝ ʨʝʞʠʤʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘʠʙʦʣʴʰʠʭ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ 

ʢʘʢ ʥʘ ʜʚʠʛʘʪʝʣʴ, ʵʣʝʤʝʥʪʳ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ɺʆʄ ʪʨʘʢʪʦʨʘ. ʇʨʠ ʧʦʚʪʦʨʥʳʭ 

ʧʨʦʭʦʜʘʭ ʨʘʩʪʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʩʥʠʞʘʝʪʩʷ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ, ʪ.ʝ. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʢʪʦʨʘ ʩ ʨʦʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʥʠʟʢʦʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʢʪʦʨʘ ʩ ʨʦʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɺʦ-ʧʝʨʚʳʭ, ʫʟʣʳ ʪʨʘʢʪʦʨʘ ʊ-150ʂ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ 

ʥʘʚʝʩʥʳʭ ʨʦʪʦʨʥʳʭ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʢ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʷʛʘʯʫ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʠ ʩʠʩʪʝʤʘ ʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ. 

ʀ, ʙʝʟʫʩʣʦʚʥʦ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʪʷʛʘʯ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʱʠʱʘʪʴ ʦʪ ʘʚʘʨʠʡʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʚʩʪʨʝʯʝ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʩ ʞʝʩʪʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʢʝ. 

ʍʦʪʷ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʷʛʘʯʘ ʊ-150ʂ ʤʳ ʚʣʠʷʪʴ ʥʝ ʤʦʞʝʤ, 

ʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ, ʩʦʟʜʘʥʠʝ 

ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʤʘʰʠʥʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʠʥʪʝʨʝʩ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʯʠʭ ʠ ʘʚʘʨʠʡʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʥʝʚʤʦʢʦʣʝʩʥʳʡ 

ʪʷʛʘʯ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʘʛʨʝʛʘʪʠʨʫʝʤʳʡ ʩ ʪʨʘʢʪʦʨʦʤ ʊ-150ʂ [1]. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʫʧʝʨʝʧʨʝʚʰʝʛʦ, ʥʝ ʧʝʨʝʧʨʝʚʰʝʛʦ 

ʥʘʚʦʟʘ ʠ ʪʦʨʬʦʥʘʚʦʟʥʳʭ ʢʦʤʧʦʩʪʦʚ. ʊʨʘʢʪʦʨ ʨʘʙʦʪʘʣ ʥʘ I, II  ʠ III  ʧʝʨʝʜʘʯʘʭ 

ʢʦʨʦʙʢʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʭʦʜʦʫʤʝʥʴʰʠʪʝʣʷ. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʦʪʙʦʨʘ 

ʤʦʱʥʦʩʪʠ n=545ʤʠʥ
-1
 ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʦʨʛʘʥʠʢʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ 

1,5 ï 3 ʨʘʟʘ ʥʠʞʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʝʝ ʟʥʘʯʝʥʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʢʫʯʘʤʠ ʫʜʦʙʨʝʥʠʡ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʩʳ ʠ ʚʣʘʞʥʦʩʪʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʚʦʟʨʘʩʪʘʝʪ (ʨʠʩʫʥʦʢ 1). 

ʈʘʟʛʦʥ ʪʨʘʢʪʦʨʘ ʊ-150ʂ ʥʘ ʥʠʟʰʠʭ ʧʝʨʝʜʘʯʘʭ ʢʦʨʦʙʢʠ ʩ 

ʭʦʜʦʫʤʝʥʴʰʠʪʝʣʝʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ. 
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ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʨʦʮʝʩʩ 

ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʢʠ ʢʣʠʥʦʤ - ʚʘʣʢʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʝʨʝʟ ʣʦʧʘʪʢʠ ʨʦʪʦʨʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. ʕʪʦ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʙʫʢʩʦʚʘʥʠʠ ʜʚʠʞʠʪʝʣʷ ʪʨʘʢʪʦʨʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʢʠ ʠ ʦ ʥʘʣʠʯʠʠ ʩʪʦʧʦʨʥʳʭ 

ʨʝʞʠʤʦʚ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʩʣʘʙʦ ʧʝʨʝʧʨʝʚʰʝʛʦ ʚʣʘʞʥʦʛʦ ʥʘʚʦʟʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʦʜʥʦʛʦ ʮʠʢʣʘ ʚʦʟʤʦʞʥʦ ʪʨʝʭ ï ʯʝʪʳʨʝʭʢʨʘʪʥʦʝ ʩʪʦʧʦʨʝʥʠʝ ʤʘʰʠʥʳ. ɺʥʝʩʝʥʠʝ 

ʪʦʨʬʘ ʠ ʪʦʨʬʦʥʘʚʦʟʥʳʭ ʢʦʤʧʦʩʪʦʚ ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʯʘʩʪʳʭ ʩʪʦʧʦʨʝʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʫʯʘʤʠ ʦʨʛʘʥʠʢʠ  

ʚ ʨʷʜʫ (ʪʦʨʬʦʥʘʚʦʟʥʳʡ ʢʦʤʧʦʩʪ) 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʛʨʫʞʝʥʠʷ ʧʥʝʚʤʦʢʦʣʝʩʥʦʛʦ 

ʪʨʘʢʪʦʨʘ ʧʨʠ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2 -ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʛʨʫʟʦʢ ʥʘ ʪʷʛʘʯ ʨʦʪʦʨʥʦʛʦ 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

 

ɼʚʠʞʝʥʠʝ ʘʛʨʝʛʘʪʘ ʜʣʷ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠʟ ʢʫʯ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʫʨʘʚʥʝʥʠʝʤ 

,
10

WASSSTmS h ----= ba     (1) 
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ʛʜʝ ʧʝʨʚʳʝ ʪʨʠ ʯʣʝʥʘ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʠʞʫʱʫʶ ʩʠʣʫ 

ʪʨʘʢʪʦʨʘ; m ï ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫʱʘʷ ʤʘʩʩʘ ʤʘʰʠʥʳ; Sï ʧʫʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʘʰʠʥʳ ʦʪ ʦʜʥʦʡ ʢʫʯʠ ʜʦ ʜʨʫʛʦʡ; T0ï ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ ʩ ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ; A ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʟʘ 

ʩʯʝʪ ʩʛʨʫʞʠʚʘʥʠʷ ʦʨʛʘʥʠʢʠ ʧʝʨʝʜ ʨʦʪʦʨʦʤ; W1ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʢʘʪʳʚʘʥʠʶ 

ʘʛʨʝʛʘʪʘ; Ŭ ʠ ɓ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʦʨʤʫ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʠʥʘ-

ʚʘʣʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʩʪʝʧʝʥʴ ʨʳʭʣʦʩʪʠ ʚʥʦʩʠʤʦʡ ʦʨʛʘʥʠʢʠ. 

ʋʨʘʚʥʝʥʠʝ (1) ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʣʠʥʝʡʥʳʭ ʠ ʥʝ ʠʤʝʝʪ ʪʦʯʥʦʛʦ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʇʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 

ʤʝʪʦʜʦʤ ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʘʤʧʣʠʪʫʜ [2]. 

ʅʝ ʧʨʠʚʦʜʷ ʜʝʪʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʤʦʞʝʤ 

ʦʧʠʩʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʚ ʩʪʦʧʦʨʥʦʤ ʨʝʞʠʤʝ 

ʟʘʚʠʩʠʤʦʩʪʴʶ: 
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=w v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʪʨʘʢʪʦʨʘ ʢ ʤʦʤʝʥʪʫ ʚʥʝʜʨʝʥʠʷ ʢʣʠʥʘ-ʚʘʣʢʦʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʢʫʯʫ ʦʨʛʘʥʠʢʘ; t ï 

ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʦʪ ʦʜʥʦʡ ʢʫʯʠ ʜʦ ʜʨʫʛʦʡ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʠʥʘ-

ʚʘʣʢʦʚʘʪʝʣʷ ʈmax ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʧʝʨʝʤʝʱʝʥʠʠ ʪʨʘʢʪʦʨʘ ʚ ʨʝʞʠʤʝ 

ʩʪʦʧʦʨʝʥʠʷ, ʦʪʩʶʜʘ: 

ʈmax=ASmax = T0-Wf + 
   ̆ 

̆

,   (3) 

ʛʜʝ t0=( /́2ɤ)+(C2/ɤ). 

ɿʥʘʷ ʥʘʛʨʫʟʢʫ ʥʘ ʢʣʠʥʝ-ʚʘʣʢʦʚʘʪʝʣʝ, ʤʦʞʥʦ  ʦʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʫʟʣʳ ʪʨʘʢʪʦʨʘ. 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʥʘ ʟʘʜʥʠʡ ʤʦʩʪ ʪʨʘʢʪʦʨʘ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʥʘʛʨʫʟʢʠ ʚʦʟʥʠʢʘʶʪ ʢʦʛʜʘ  Rʚ = 0 (ʈʠʩ.2). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ: 

Pʀ=ʈmax ïG (ű-f); 

Rn=ȿὖ Ὃ• Ὢȿ+G ρ ; 

ʊʇ =ȿὖ Ὃ• Ὢȿ+G ρ •; 

Wfʇ =Rʇf ;  ʍʇ=ʊʇ- Wfʇ; ʄʢʨʧ=(ʊʇ-Wfʇ) r. 
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ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʚʝʥʩʪʚʘʭ Pʀ ï ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʣʘ, Rn, ʊʇ, Wfʇ - 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ, ʩʠʣʘ ʪʷʛʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʢʦʣʝʩ ʪʨʘʢʪʦʨʘ. 

ʄʢʨ- ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʢʦʣʝʩʘʤʠ ʪʨʘʢʪʦʨʘ, ű ʠ fï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʮʝʧʣʝʥʠʷ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʜʚʠʞʠʪʝʣʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʙʦʯʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʜʥʠʡ 

ʤʦʩʪ ʪʨʘʢʪʦʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʡ: 

Rn=7,7000 ʂʅ; ʊʇ=6,2 ʂʅ; ʄʢʨʧ=35600 ʅʄ. 

ɸʥʘʣʠʟ ʨʘʚʝʥʩʪʚʘ (3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʫʜʘʨʝ ʢʣʠʥʘ-ʚʘʣʢʦʚʘʪʝʣʷ ʥʘ 

ʥʝʧʨʝʦʜʦʣʠʤʫʶ ʤʘʩʩʫ ʘʚʘʨʠʡʥʳʝ ʥʘʛʨʫʟʢʠ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʩʦʦʪʥʦʰʝʥʠʝʤ: 

PmaxŸT0-Wf+ Ὕ ὡ ̃˞‮ ά̋, 

ʛʜʝ ʉʇʈ ï ʧʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (3) ʫʩʠʣʠʷ ʥʘ ʢʣʠʥ-ʚʘʣʢʦʦʙʨʘʟʦʚʘʪʝʣʴ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 15%. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʙʦʯʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʜʥʠʡ ʤʦʩʪ ʪʨʘʢʪʦʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʫʢʘʞʝʤ, ʯʪʦ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʙʦʯʠʝ, ʪʘʢ ʠ ʘʚʘʨʠʡʥʳʝ 

(ʢʨʠʪʠʯʝʩʢʠʝ) ʥʘʛʨʫʟʢʠ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʠʥʘ-

ʚʘʣʢʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʨʘʙʦʪʳ ʨʦʪʦʨʦʚ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ, ʥʦ ʠ ʦʪ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʪʨʘʢʪʦʨʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʊɽʍʅʆʃʆɻʀʁ ʅʋʃɽɺʆʁ ʀ 

ʇʆʃʆʉʆɺʆʁ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ ɺ ʈʗɿɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʈʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʤʥʦʛʦʛʨʘʥʥʦ: ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ 

ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʤʘʰʠʥ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ; ʘʛʨʦʥʦʤʳ ʠ ʛʝʥʝʪʠʢʠ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ ʩʦʨʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ; 

ʩʣʫʞʙʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʥʘʙʞʘʶʪ ʭʦʟʷʡʩʪʚʘ ʥʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ; ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘʥʠʤʘʶʪ ʧʝʨʝʜʦʚʳʝ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʟʝʤʣʝʜʝʣʠʷ. 

ʆʙʱʠʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʊʦʯʥʦʝ (ʠʣʠ 

ʢʦʦʨʜʠʥʘʪʥʦʝ) ʟʝʤʣʝʜʝʣʠʝ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʵʪʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʫʯʝʪʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʠ ʧʦʣʷ [2,3].  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʝʡʰʝʡ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʘʛʨʘʨʥʦʡ ʥʘʫʢʦʡ ʠ ʩʬʝʨʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ [2,3]. 

ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩʦʟʜʘʶʪʩʷ 

ʥʦʚʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ.  

ɺ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

1. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

2. ʊʝʭʥʦʣʦʛʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

3. ʊʝʭʥʦʣʦʛʠʷ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ çNo-Tillè. 

4. ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʦʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ çStrip-Tillè. 

ʊʝʭʥʦʣʦʛʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʙʦʨʢʫ ʫʨʦʞʘʷ 

ʢʦʤʙʘʡʥʘʤʠ ʩ ʠʟʤʝʣʴʯʠʪʝʣʷʤʠ. ʉ ʮʝʣʴʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʠ ʧʘʜʘʣʠʮʳ, ʩʨʘʟʫ ʧʦʩʣʝ 

ʫʭʦʜʘ ʢʦʤʙʘʡʥʘ ʩ ʧʦʣʷ ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʠʛʦʣʴʯʘʪʳʤʠ ʙʦʨʦʥʘʤʠ ʥʘ 

ʛʣʫʙʠʥʫ 4-5 ʩʤ.  

ɿʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʛʝʨʙʠʮʠʜʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʷʣʢʠ-
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ʢʫʣʴʪʠʚʘʪʦʨʘ ʠʣʠ ʧʦʩʝʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ ʩʪʨʝʣʴʯʘʪʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʆʩʪʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʫʭʦʜʫ ʟʘ ʧʦʩʝʚʘʤʠ 

ʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ.  

ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ çNo-Tillageè (ʠʣʠ çNo-Tillè) 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʥʝʝ 10% ʧʘʰʥʠ ʚ ʤʠʨʝ. ʀʟ ʵʪʦʡ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 90% 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʘʢʠʝ ʩʪʨʘʥʳ ʢʘʢ ʉʐɸ, ʂʘʥʘʜʘ, ɹʨʘʟʠʣʠʷ, ɸʨʛʝʥʪʠʥʘ, ʇʘʨʘʛʚʘʡ 

ʠ ɸʚʩʪʨʘʣʠʷ. ʅʘ ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 3%.  

ɻʣʘʚʥʳʡ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʳ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʦʯʚʝ. ʂʦʥʮʝʧʮʠʷ çNo-Tillè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʣʫʞʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʯʚʝʥʥʦʤ ʧʣʦʜʦʨʦʜʠʠ. ʅʝʧʘʭʘʥʦʝ ʧʦʣʝ ʧʨʦʥʠʟʘʥʦ 

ʢʘʧʠʣʣʷʨʘʤʠ, ʦʩʪʘʚʰʠʤʠʩʷ ʧʦʩʣʝ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʧʦʷʚʠʚʰʠʤʠʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʚʩʧʘʰʢʝ ʦʥʠ 

(ʢʘʧʠʣʣʷʨʳ) ʨʘʟʨʫʰʘʶʪʩʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʥʘ ʢʘʬʝʜʨʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ çNo-Tillè ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ, 

ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʞʝʣʳʭ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʫʤʝʥʴʰʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʤʦʪʦʯʘʩʦʚ ʤʦʞʥʦ ʨʝʞʝ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ 

ï ʜʦ 60%. 

ʊʝʭʥʦʣʦʛʠʷ çStrip-Tillageè (ʠʣʠ çStrip-Tillè), ʠʤʝʥʫʝʤʘʷ ʪʘʢ ʞʝ 

ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʦʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʚ ʦʙʠʭʦʜʝ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝʨʤʠʥʳ çʧʦʣʦʩʥʘʷ ʦʙʨʘʙʦʪʢʘè, çʣʝʥʪʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘè ʠ ʪ.ʧ.), ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ 

ʦʢʦʣʦ ʜʚʘʜʮʘʪʠ ʣʝʪ. ʊʝʭʥʦʣʦʛʠʷ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʉʐɸ ʠ ʥʝʢʦʪʦʨʳʭ 

ʧʨʦʚʠʥʮʠʷʭ ʂʘʥʘʜʳ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʜʣʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʦʙʨʝʣʘ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ɽʚʨʦʧʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ çNo-Tillageè 

ʠ ʧʦʟʚʦʣʷʝʪ ʚʦʟʜʝʣʳʚʘʪʴ ʪʘʢʠʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʸʢʣʘ, ʩʦʷ, ʢʫʢʫʨʫʟʘ, 

ʩʦʨʛʦ, ʭʣʦʧʦʢ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ.  

ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʣʦʩʘʤʠ ʚ ʨʷʜʘʭ ʩʝʚʘ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʙʦʨʢʘ ʩʪʝʨʥʠ ʥʘʜ ʨʷʜʢʘʤʠ ʠ ʦʩʪʘʚʣʝʥʠʝ ʝʸ ʚ ʤʝʞʜʫʨʷʜʴʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʭʦʨʦʰʝʝ ʚʟʨʳʭʣʝʥʥʦʝ ʧʦʩʝʚʥʦʝ ʣʦʞʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʙʦʣʝʝ 30% ʧʣʦʱʘʜʠ ʧʦʣʷ. ʊʝʭʥʦʣʦʛʠʷ 

çStrip-Tillè ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʝ ʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʨʦʛʨʝʚ ʧʦʯʚʳ, 

ʚʳʩʝʚʘʶʱʠʝ ʩʝʢʮʠʠ ʤʘʰʠʥ ʦʙʨʘʟʫʶʪ ʣʫʯʰʝʝ ʩʝʤʝʥʥʦʝ ʣʦʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʭʥʦʣʦʛʠʝʡ çNo-Tillè. ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʣʫʯʰʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʩʪʝʥʠʡ, ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʥʝʩʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝ ʨʷʜʢʠ, ʛʜʝ ʧʦʩʘʞʝʥʳ ʩʝʤʝʥʘ, ʫʤʝʥʴʰʘʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʩʝʥʠʶ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʦʨʥʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʤʝʞʜʫ ʨʷʜʢʘʤʠ. 
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ʊʝʭʥʦʣʦʛʠʶ çStrip-Tillè ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʧʦʵʪʘʧʥʳʤ ï ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʨʷʜʢʦʚ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʩʝʚ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ, ʢʦʛʜʘ ʦʧʝʨʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʘʨʠʘʥʪ ʨʘʙʦʪʳ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʡ, ʨʝʣʴʝʬʘ, ʩʪʨʫʢʪʫʨʳ ʛʨʫʥʪʘ ʠ ʪ.ʧ. ʅʘʧʨʠʤʝʨ, ʧʦʣʝ ʩʦ ʩʨʝʜʥʝʡ ʠ 

ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʛʣʠʥʳ ʪʨʝʙʫʝʪ ʧʦʩʪʝʧʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʛʜʘ ʨʳʭʣʝʥʠʝ ʨʷʜʢʦʚ 

ʧʨʦʚʦʜʠʪʩʷ ʦʩʝʥʴʶ ʛʦʜʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʦʩʝʚʫ. ɼʣʷ ʧʦʯʚʳ ʩ ʥʝʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʛʣʠʥʳ ʠ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʩʢʘ ʵʬʬʝʢʪʠʚʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʩʧʦʩʦʙ ï ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʝʩʝʥʥʝʝ ʨʳʭʣʝʥʠʝ ʠ ʩʝʚ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʨʳʭʣʝʥʠʠ ʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʛʣʫʙʠʥʫ ʩʦʩʪʘʚ ʛʨʫʥʪʘ ï ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʛʣʫʙʠʥʫ ʚ ʣʝʛʢʠʭ ʧʦʯʚʘʭ, ʠ ʚʦʟʤʦʞʥʫʶ ʟʘʜʝʨʞʢʫ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʠ ʛʫʤʫʩʝ.  

ʈʘʙʦʪʘ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʠ  çNo-Tillè ʠ çStrip-Tillè, ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ ʘʛʨʝʛʘʪʦʤ. ʇʦʵʪʦʤʫ ʤʦʙʠʣʴʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 

ʨʘʙʦʪʘʶʱʝʝ ʚ ʪʘʥʜʝʤʝ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʩʥʘʱʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʦʞʜʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʚʝʩʪʠ ʤʘʰʠʥʫ ʪʦʯʥʦ ʧʦ ʨʷʜʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ GPS ʠ ɻʃʆʅɸʉʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʦʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʧʨʘʚʦʢ ʠʣʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ c ʪʝʭʥʦʣʦʛʠʝʡ 

RTK [1]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ï ʨʘʟʚʠʪʠʝ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʚ ʦʜʥʦʤ ʠʟ ʭʦʟʷʡʩʪʚ ʈʷʟʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʦʯʪʠ ʚʩʷ ʝʸ ʪʝʨʨʠʪʦʨʠʷ, ʢʨʦʤʝ ʂʣʝʧʠʢʦʚʩʢʦʛʦ ʧʨʠʨʦʜʥʦ-ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʡʦʥʘ, ʠʤʝʝʪ ʵʨʦʟʠʦʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ 



ï80 ï   
 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 236 ʪʳʩ. ʛʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʟʝʤʝʣʴ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʚʦʜʥʦʡ ʵʨʦʟʠʠ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ɿʘʭʘʨʦʚʩʢʦʤ, 

ʇʨʦʥʩʢʦʤ, ʄʠʭʘʡʣʦʚʩʢʦʤ, ʈʷʟʘʥʩʢʦʤ ʠ ʈʳʙʥʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʚʦʩʪʦʯʥʦʛʦ ʦʪʨʦʛʘ 

ʉʨʝʜʥʝ-ʈʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʚ ʶʞʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʦʙʣʘʩʪʠ. ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʝʤʣʠ ʋʅʀʎ çɸʛʨʦʪʝʭʥʦʧʘʨʢè 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ (ʩʤ. ʨʠʩ. 1), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʣʦʱʘʜʴ ʪʦʣʴʢʦ 

ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʧʦʣʷʤ ʭʦʟʷʡʩʪʚʘ, 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 112 ɻʘ! 

ʅʘʣʠʯʠʝ ʞʝ ʩʨʝʜʥʝʤʦʱʥʳʭ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʚ ʉʘʨʘʝʚʩʢʦʤ, 

ʉʘʩʦʚʩʢʦʤ, ʈʷʞʩʢʦʤ, ʐʘʮʢʦʤ, ʄʠʣʦʩʣʘʚʩʢʦʤ ʨʘʡʦʥʘʭ ʧʦʟʚʦʣʠʪ ʯʘʩʪʠʯʥʦ 

ʧʨʠʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʦʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʙʝʟ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʷʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʠ [1].  

ʈʘʟʫʤʝʝʪʩʷ, ʫ ʦʧʠʩʳʚʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʶʪʩʷ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ: ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ 

ʩʦʨʥʷʢʘʤʠ, ʪʘʢ ʢʘʢ ʩʧʝʮʠʬʠʢʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ ʜʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫ ʨʷʜʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʛʝʨʙʠʮʠʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʠʝ 

ʨʘʩʭʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ: 

ʚ ʩʣʫʯʘʝ ʨʘʚʥʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʛʦ ʤʦʙʠʣʴʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʘ ʥʘʣʠʯʠʝ ʜʘʞʝ ʥʝʙʦʣʴʰʠʭ 

ʫʢʣʦʥʦʚ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʯʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʚʝʜʝʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʟʘʪʨʘʪʘʤ. 

ʊʝʭʥʦʣʦʛʠʷ çStrip-Tillè ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ, ʠ ʚʦ ʤʥʦʛʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʳʯʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ 

ʢʫʢʫʨʫʟʘ ʠ ʩʚʝʢʣʘ, ʪʘʢ ʠ ʧʨʠʟʝʤʠʩʪʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʨʘʧʩ ʠ ʟʝʨʥʦʚʳʝ. 

ʇʦʣʦʩʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʤ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʨʘʩʪʘʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ 

ʜʨʫʛʠʝ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦ çʟʘʨʳʪʳʝè ʩʝʤʝʥʘ 

ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʦʨʘʩʪʫʪ ʚ ʤʘʩʩʦʚʦʤ ʤʘʩʰʪʘʙʝ. 

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʥʫʣʝʚʦʡ ʠ ʧʦʣʦʩʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʤʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʢʘ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʉʘʤʘʨʩʢʘʷ, 

ɹʝʣʛʦʨʦʜʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

[1].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ, ʦʙʲʝʜʠʥʠʚ ʫʩʠʣʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʩʪʠ 

ʩʝʨʠʶ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʩʜʝʣʘʪʴ 

ʦʙʲʝʢʪʠʚʥʳʝ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʧʨʦʩʘ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ çNo-Tillageè ʠ çStrip-Tillè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʀʊʆɻʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɸʈʆʏʅʓʍ ʈɸʄ ɺ 

ʂɸʈʊʆʌɽʃɽʋɹʆʈʆʏʅʓʍ ʄɸʐʀʅɸʍ XX ʉʊʆʃɽʊʀʗ 

 

ʇʨʠʤʝʥʸʥʥʳʝ ʚʧʝʨʚʳʝ ʘʨʦʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʤ ʥʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ 

ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʘʭ ʧʦʟʚʦʣʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɻʘʙʘʨʠʪʳ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ (ʪʨʘʢʪʦʨ + 
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ʧʨʠʮʝʧʥʦʡ ʢʦʤʙʘʡʥ) ʩʦʩʪʘʚʣʷʣʠ 15 ʤ (6 ʤ ï ʪʨʘʢʪʦʨ ʠ 9 ʤ ï ʧʨʠʮʝʧʥʦʡ 

ʢʦʤʙʘʡʥ), ʪʦ ʫ ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʦʚ ʜʣʠʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 11 ʤ. ɼʣʷ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʵʪʦ ʥʝ ʷʚʣʷʣʦʩʴ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ (ʜʣʠʥʘ ʛʦʥʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʘ 1 200 ʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʦʣʷ 150 ʛʘ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʩ ʤʘʣʝʥʴʢʠʤʠ ʧʦʩʘʜʦʯʥʳʤʠ ʧʣʦʱʘʜʷʤʠ 1,5õ2,0 ʛʘ ʠ ʜʣʠʥʦʡ 

ʛʦʥʘ 200õ250 ʤ ʦʩʪʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ 20õ25 ʤ ʩ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ ʙʳʣʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʝʡ. ʊʘʢ ʬʠʨʤʘ çGrimmerè 

ʧʦʰʣʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʚ ʧʦʣʴʟʫ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʢʦʤʙʘʡʥʘ ʥʘ ʧʦʣʝ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʩʪʘʤʠ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʤʘʰʠʥʳ ʥʘ ʧʦʣʝ, 

ʧʨʠ ʵʪʦʤ ʧʦʪʝʨʶ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʰʣʦʩʴ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʢʦʩʘ ʢʦʣʸʩ ʢʦʤʙʘʡʥʘ [4]. 

ɻʘʙʘʨʠʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʘʨʪʦʬʝʣʝʫʙʦ-

ʨʦʯʥʦʡ ʤʘʰʠʥʳ ʋʂɺ-2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1, ʜʣʷ ʝʸ ʨʘʟʚʦʨʦʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʧʦʚʦʨʦʪʥʘʷ ʧʦʣʦʩʘ ʥʝ ʤʝʥʝʝ 20 ʤ (ʚʳʝʟʜ ʪʨʘʢʪʦʨʘ + ʨʘʟʚʦʨʦʪ 

ʩ ʤʘʰʠʥʦʡ +ʟʘʝʟʜ ʪʨʘʢʪʦʨʘ ʥʘ ʙʦʨʦʟʜʳ) [1, 3]. 

 

 
1 ï ʪʨʘʢʪʦʨ; 2 ï ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ ʋʂɺ-2 

ʈʠʩʫʥʦʢ 1 ï ɻʘʙʘʨʠʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ 

(ʪʨʘʢʪʦʨ + ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ ʋʂɺ-2). 

 

ɺ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʦʚ ʧʨʦʚʝʣʠ 

ʅʇʆ çɺʀʉʍʆʄè (ʛ. ʄʦʩʢʚʘ) ʠ ɻʉʂɹ ʇʆ çʈʷʟʩʝʣʴʤʘʰè (ʛ. ʈʷʟʘʥʴ). ɹʳʣʦ 

ʩʦʟʜʘʥʦ ʩʝʤʝʡʩʪʚʦ ʢʦʤʙʘʡʥʦʚ ʂʉʂ-4. ɺʩʝ ʦʥʠ ʠʤʝʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʫʶ 

ʢʦʤʧʦʥʦʚʦʯʥʫʶ ʩʭʝʤʫ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʰʘʩʩʠ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʂʉʂ-4 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2 [4]. 
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1 ï ʨʘʤʘ ʢʦʤʙʘʡʥʘ; 2 ï ʤʝʭʘʥʠʟʤ ʨʝʟʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ ʭʦʜʘ ʣʝʤʝʭʦʚ; 3 ï 

ʣʝʤʝʭʘ; 4 ï ʵʣʣʠʧʪʠʯʝʩʢʠʡ ʚʩʪʨʷʭʠʚʘʪʝʣʴ; 5 ï ʧʨʫʪʢʦʚʦʝ ʧʦʣʦʪʥʦ 1-ʛʦ 

ʵʣʝʚʘʪʦʨʘ; 6 ï ʧʨʫʪʢʦʚʦʝ ʧʦʣʦʪʥʦ 2-ʛʦ ʵʣʝʚʘʪʦʨʘ; 7 ï ʨʦʣʠʢʦʚʳʡ ʚʩʪʨʷʭʠʚʘʪʝʣʴ; 

8 ï ʙʘʣʣʦʥʳ ʢʦʤʢʦʜʘʚʠʪʝʣʠ; 9 ï ʧʦʧʝʨʝʯʥʳʝ ʪʨʘʥʩʧʦʨʪʸʨʳ; 10 ï ʧʨʫʪʢʦʚʦʝ 

ʧʦʣʦʪʥʦ 3-ʛʦ ʵʣʝʚʘʪʦʨʘ; 11 ï ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʸʨ; 12 ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʪʨʘʥʩʧʦʨʪʸʨ; 13 ï ʨʝʜʢʦʧʨʫʪʢʦʚʦʝ ʧʦʣʦʪʥʦ ʙʦʪʚʦʫʜʘʣʠʪʝʣʷ; 14 ï ʧʘʣʴʯʠʢʦʚʘʷ 

ʛʦʨʢʘ; 15 ï ʧʨʠʞʠʤʥʦʡ ʪʨʘʥʩʧʦʨʪʸʨ ʜʣʷ ʦʪʨʳʚʘ ʢʣʫʙʥʝʡ ʦʪ ʙʦʪʚʳ; 16 ï 

ʚʳʛʨʫʟʥʦʡ ʪʨʘʥʩʧʦʨʪʸʨ; 17 ï ʜʚʠʛʘʪʝʣʴ. 

ʈʠʩʫʥʦʢ 2 ï ɻʘʙʘʨʠʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ 

ʢʦʤʙʘʡʥʘ ʂʉʂ-4ɸ 

ʀ ʝʩʣʠ ʥʘ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʤʘʰʠʥʘʭ ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʙʘʟʳ 

(ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʧʝʨʝʜʥʠʭ ʜʦ ʦʩʠ ʟʘʜʥʠʭ ʢʦʣʸʩ) ʙʳʣʦ ʧʫʱʝʥʦ ʚ ʫʛʦʜʫ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʢʦʤʙʘʡʥʘ ʧʨʠ ʨʘʟʚʦʨʦʪʘʭ ʥʘ ʧʦʣʝ, ʥʘ ʩʦʚʝʪʩʢʠʭ ʢʦʤʙʘʡʥʘʭ ʚ 

ʩʠʣʫ ʥʝ ʢʨʠʪʠʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʙʘʟʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʜʦʨʦʛʘʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʨʘʤ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʠʣʘʩʴ ʢʦʤʧʘʢʪʥʦʩʪʴ ʩ 

ʫʜʦʙʩʪʚʦʤ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʚʳʧʦʣʥʝʥʥʳʤ ʧʦ ʙʣʦʯʥʦʡ ʢʦʤʧʦʥʦʚʢʝ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʩʪʨʦʡʢʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, 

ʪʘʢ ʠ ʥʘ ʦʩʪʘʥʦʚʢʘʭ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʨʝʤʦʥʪʫ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʘʤʦʭʦʜʥʳʭ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ 

ʢʦʤʙʘʡʥʦʚ ʷʚʠʣʘʩʴ ʩʣʘʙʘʷ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ 110 ʢɺʪ (150 ʣ.ʩ.). ɼʣʷ ʤʘʰʠʥ 

ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʦʥʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʤʠʥʠʤʫʤ 220 ʢɺʪ. ʆʪʩʶʜʘ ʠ ʧʨʦʙʣʝʤʳ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʠ ʩ ʪʠʧʦʤ ʧʦʯʚ, ʠ ʩ ʜʠʘʧʘʟʦʥʦʤ ʚʣʘʞʥʦʩʪʠ [2, 4]. 

ʊʘʢ ʢʦʤʙʘʡʥʳ ʂʉʂ ʤʦʛʣʠ ʚʳʜʘʚʘʪʴ ʟʘʷʚʣʝʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

0,8õ1,6 ʛʘ/ʯ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʥʘ ʩʨʝʜʥʠʭ ʪʠʧʘʭ ʧʦʯʚ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʚʳʥʫʞʜʝʥʦ 

ʙʳʣʦ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʠʮʝʧʥʳʤ ʤʘʰʠʥʘʤ ʩ ʦʰʠʙʦʯʥʦ ʟʘʣʦʞʝʥʥʳʤ ʦʩʥʦʚʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʚʳʰʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʛʘ/ʯʘʩ), 

ʚʤʝʩʪʦ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ (ʨʫʙ./ʮ). 
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ɼʘʣʴʥʝʡʰʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʦʯʥʳʭ ʨʘʤ ʚ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʘʭ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤ-

ʙʘʡʥʦʚ ʩʝʤʝʡʩʪʚʘ ʂʇʂ (ʈʠʩʫʥʦʢ 3). 

 
1 ï ʪʨʘʢʪʦʨ; 2 ï ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ ʂʇʂ-3 

ʈʠʩʫʥʦʢ 3 ï ɻʘʙʘʨʠʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ 

(ʪʨʘʢʪʦʨ + ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ ʂʇʂ-3) 

 

ɸʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʤʳ ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʡ 

ʢʦʤʙʘʡʥ ʢʦʤʧʦʥʫʝʤʳʤ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ ʧʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʪ.ʢ. 

ʥʝʠʟʤʝʥʥʳʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʳ ʦʩʪʘʚʘʣʠʩʴ ʪʦʣʴʢʦ ʨʘʤʘ, ʚʪʦʨʦʡ ʵʣʝʚʘʪʦʨ, 

ʨʝʜʢʦʧʨʫʪʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʸʨ, ʥʘʢʣʦʥʥʘʷ ʛʦʨʢʘ ʩ ʟʘʜʥʠʤ ʰʥʝʢʦʤ ʠ ʢʦʚʰʝʚʦʡ 

ʵʣʝʚʘʪʦʨ ʩ ʚʝʨʭʥʠʤ ʧʦʧʝʨʝʯʥʳʤ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʸʨʦʤ. ɺʩʸ 

ʦʩʪʘʣʴʥʦʝ ʤʦʞʥʦ ʙʳʣʦ ʢʦʤʧʦʥʦʚʘʪʴ ʧʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ. ʊʘʢ ʧʦʷʚʠʣʦʩʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʫʧʨʫʛʦ-ʬʨʠʢʮʠʦʥʥʳʤ ʩʝʧʘʨʘʪʦʨʦʤ, 

ʧʨʦʜʦʣʴʥʦʡ ʛʦʨʢʦʡ 2-ʛʦ ʷʨʫʩʘ, ʙʫʥʢʝʨʦʤ ʤʘʣʦʡ ʸʤʢʦʩʪʠ ʜʣʷ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʠ ʪ.ʜ. ʂʦʤʙʘʡʥ ʢʦʤʧʣʝʢʪʦʚʘʣʩʷ 4-ʤʷ ʪʠʧʘʤʠ ʧʦʜʢʘʧʳʚʘʶʱʠʭ ʩʝʢʮʠʡ: 

ʦʜʥʦʨʷʜʥʦʡ ï ʜʣʷ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ; 

ʜʚʫʭʨʷʜʥʦʡ ï ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʪʷʞʸʣʳʭ ʩʫʛʣʠʥʠʩʪʳʭ, ʢʘʤʝʥʠʩʪʳʭ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʘʭ; 

ʪʨʸʭʨʷʜʥʦʡ ï ʜʣ̫ ʨʘʙʦʪʳ ʥʘ ʩʨʝʜʥʠʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ 

ʠ ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ; 

ʯʝʪʳʨʸʭʨʷʜʥʦʡ ï ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʣʝʛʢʠʭ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʧʦ ʛʨʝʙʥʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ (ɻʦʣʣʘʥʜʩʢʘʷ, çGrimmerè, 

ɿʘʚʦʨʦʚʩʢʘʷ ʠ ʜʨ.). 

ʆʜʥʘʢʦ ʧʣʘʥʘʤ ʚʥʝʜʨʝʥʠʷ ʤʘʰʠʥ ʩʝʨʠʠ ʂʇʂ ʥʝ ʜʦʚʝʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴʩʷ, 

ʪ.ʢ. ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʢʦʤʙʘʡʥʳ ʧʨʠ ʚʝʩʝ 5 000 ʢʛ ʙʫʜʫʪ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴʩʷ ʩʦ 

ʚʩʝʤʠ ʢʦʣʸʩʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʢʣʘʩʩʘ 1,4 ʪʩ (14 ʢʅ) (ʪʨʘʢʪʦʨʘ çɹʝʣʘʨʫʩʴè ʚʩʝʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʩ ʧʝʨʝʜʥʠʤ ʚʝʜʫʱʠʤ ʤʦʩʪʦʤ), ʘ ʪʘʢ ʞʝ ʄʊɿ-140/142 ʠ ʃʊɿ-145 

ʢʣʘʩʩʘ 2,1 ʪʩ (21 ʢʅ). ʆʜʥʘʢʦ ʚʝʩ ʤʘʰʠʥʳ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 6 300 ʢʛ, ʠ ʪʨʘʢʪʦʨʘ 

ʢʣʘʩʩʘ 1,4 ʪʩ (14 ʢʅ) ʥʝ ʩʤʦʛʣʠ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴʩʷ ʩ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʤʠ 

ʢʦʤʙʘʡʥʘʤʠ ʩʝʨʠʠ ʂʇʂ. ʊʨʘʢʪʦʨ ʄʊɿ-140/142 ʥʝ ʧʦʰʸʣ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟ-ʟʘ 

ʧʨʦʙʣʝʤ ʩ ʪʨʘʥʩʤʠʩʩʠʝʡ ʠ ʜʚʠʛʘʪʝʣʝʤ, ʘ ʥʘ ʪʨʘʢʪʦʨ ʃʊɿ-145 (ʃʠʧʝʮʢʦʛʦ 

ʪʨʘʢʪʦʨʥʦʛʦ ʟʘʚʦʜʘ) ʥʝ ʟʘʧʫʩʪʠʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

2 1 
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ʆʩʥʦʚʥʳʤʠ ʠʪʦʛʘʤʠ ʨʘʙʦʪʳ ʧʦ ʘʨʦʯʥʳʤ ʨʘʤʘʤ ʚ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ 

ʢʦʤʙʘʡʥʘʭ ʩʝʨʠʡ ʂʉʂ, ʩʭʝʤʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4 ʠ 5, 

ʷʚʠʣʦʩʴ: 

 

 
ʈʠʩʫʥʦʢ 4 ï ɺʘʨʠʘʥʪ ʨʘʤʳ ʂʉʂ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɺʀʉʍʆʄ 

 

 
ʈʠʩʫʥʦʢ 5 ï ɺʘʨʠʘʥʪ ʨʘʤʳ ʂʉʂ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɺʀʄ 

 

ï ʩʭʝʤʳ ʨʘʤ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ; 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʬʠʣʠ (ʩʪʘʣʴ 09ɻ2ʉ 220Ĭ100Ĭ5 ɻʆʉʊ 19 262-73) 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ ʧʦ ʤʦʤʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʦʣʴʰʝ 

ʥʘʢʣʦʥʥʳʭ (ʩʪʘʣʴ 09ɻ2ʉ 100Ĭ100Ĭ5 ɻʆʉʊ 19 262-73); 

ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʨʘʤ ʠʟʙʝʛʘʪʴ ʥʘʧʨʷʞʝʥʠʡ 

ʢʨʫʯʝʥʠʷ ʚ ʝʸ ʵʣʝʤʝʥʪʘʭ. 

ʆʩʥʦʚʥʳʤʠ ʠʪʦʛʘʤʠ ʨʘʙʦʪʳ ʧʦ ʘʨʦʯʥʳʤ ʨʘʤʘʤ ʚ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ 

ʢʦʤʙʘʡʥʘʭ ʩʝʨʠʡ ʂʇʂ, ʩʭʝʤʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 6 ʠ 7, 

ʷʚʠʣʦʩʴ: 

 

 
1 ï ʧʝʨʝʜʥʷʷ ʦʧʦʨʥʘʷ ʧʨʠʚʦʜʥʘʷ ʩʪʘʥʮʠʷ; 2 ï ʨʘʤʘ; 3 ï ʵʢʩʮʝʥʪʨʠʢʦʚʳʝ 

ʚʩʪʨʷʭʠʚʘʪʝʣʠ ʦʧʦʨʥʳʭ ʢʦʣʸʩ 

ʈʠʩʫʥʦʢ 6 ï ʀʩʧʳʪʘʥʠʷ ʚʘʨʠʘʥʪʘ ʨʘʤʳ ʂʇʂ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɺʀʉʍʆʄ ʥʘ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʪʝʥʜʝ ʙʝʟ ʨʘʟʨʫʰʝʥʠʡ (ʨʝʞʠʤ G = 5 800 ʢʛʩ, Ů = 100 ʤʤ, n = = 

20 ʤʠʥ 
ï 1

) 
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G 
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3
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ʈʠʩʫʥʦʢ 7 ï ʀʩʧʳʪʘʥʠʷ ʚʘʨʠʘʥʪʘ ʨʘʤʳ ʂʇʂ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɺʀʄ ʥʘ ʜʠ-

ʥʘʤʠʯʝʩʢʦʤ ʩʪʝʥʜʝ ʩ ʜʦʚʝʜʝʥʠʝʤ ʜʦ ʨʘʟʨʫʰʝʥʠʷ (ʨʝʞʠʤ G = 5 600 ʢʛʩ, Ů = = 100 

ʤʤ, n = 20 ʤʠʥ 
ï 1

) 

 

ï ʩʭʝʤʳ ʨʘʤ ʨʘʙʦʪʘʶʱʠʭ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʫʩʠʣʝʥʠʷʤʠ ʚ ʩʪʦʨʦʥʫ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʥʘʧʨʷʞʝʥʠʡ; 

ï ʘʨʦʯʥʳʝ ʨʘʤʳ ʜʦʣʞʥʳ ʠʩʧʳʪʳʚʘʪʴʩʷ ʥʘ ʮʠʢʣʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʩʦ 

ʩʨʦʢʦʤ ʥʝ ʤʝʥʝʝ 10 ʜʥʝʡ; 

ï ʥʘ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ ʩʭʝʤʳ ʨʘʤ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʩʪʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ 1,5 ʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʡ ʥʘʛʨʫʟʢʝ (ʪʘʢ ʝʩʣʠ ʤʘʰʠʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ 

ʪʨʘʢʪʦʨʘʤʠ ʢʣʘʩʩʘ 3,0 ʪʩ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 4,5 ʪʩ). 

ʀ ʭʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʚ ʈʦʩʩʠʠ ʥʝ 

ʚʳʧʫʩʢʘʶʪʩʷ, ʧʦ ʧʨʠʯʠʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʘʣʘ ʇʆ çʈʘʟʩʝʣʴʤʘʰè. ɺ ʮʝʣʦʤ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʩ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʨʘʤʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʈʦʩʩʠʠ, ʪʘʢ ʢʘʢ: 

1 ï ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʢʘʢ ʚ ʪʦʣʢʘʶʱʝʤ ʨʝʞʠʤʝ (ʚʝʜʫʱʠʝ 

ʟʘʜʥʠʝ ʢʦʣʸʩʘ ʥʘ ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʘʭ), ʪʘʢ ʠ ʚ ʪʷʥʫʱʝʤ ʨʝʞʠʤʝ (ʢʦʤʙʘʡʥʳ 

ʂʇʂ); 

2 ï ʙʦʣʝʝ ʣʸʛʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

3 ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦʜʢʘʧʳʚʘʶʱʝʛʦ ʤʦʜʫʣʷ ʥʘ 2, 3 ʠʣʠ 4 ʨʷʜʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʠ ʪʠʧʘ ʧʦʯʚʳ. 
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23. 

 

ʋɼʂ 691.115 

ɹʦʡʢʦ ɸ. ʀ. ʢ.ʪ.ʥ., 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ɼʆʄ ʄɽʏʊʓ ʇʆ ʅɸɼɽɾʅʆʁ ʊɽʍʅʆʃʆɻʀʀ 

 

ʇʨʝʜʣʘʛʘʶ ʩʨʘʚʥʠʪʴ ʜʚʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʧʦ ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ, ʠ ʥʝʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʘʤ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʝʤ ʜʚʘ ʨʘʟʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʠ ʫʨʦʚʥʶ 

ʢʦʤʬʦʨʪʘ ʧʨʦʝʢʪʘ ʜʚʫʭʵʪʘʞʥʳʭ ʜʦʤʦʚ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʚʳʙʦʨʝ ʧʨʦʝʢʪʘ ʙʫʜʫʪ 

ʠʛʨʘʪʴ: ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʫʜʦʙʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʤʝʱʝʥʠʡ, 

ʥʘʣʠʯʠʝ ʪʘʤʙʫʨʘ ʧʨʠ ʚʭʦʜʥʦʡ ʜʚʝʨʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʥ 

ʦʪʩʫʪʩʪʚʫʝʪ), ʥʘʣʠʯʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʠʟʳʩʢʦʚ, ʫʜʦʨʦʞʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʳʩʢʘʥʠʡ, 

ʤʳ ʚʳʙʨʘʣʠ ʧʨʦʝʢʪʳ çɸʛʘʥʪè ʠ çʂɺ 260è. 

ʇʨʦʝʢʪ çɸʛʘʥʪè ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ ʄʠʨ ʜʦʤʦʚ 62 (ʩʤ. ʨʠʩʫʥʢʠ 1-2), 

ʵʪʦ ʜʚʫʭʵʪʘʞʥʳʡ ʢʠʨʧʠʯʥʳʡ ʜʦʤ ʧʣʦʱʘʜʴʶ 91 ʢʚ. ʤ., ʬʘʩʘʜ ʢʦʪʦʨʦʛʦ ʦʢʨʘʰʝʥ 

ʘʢʨʠʣʦʚʦʡ ʢʨʘʩʢʦʡ.  

 

 
ʘ)                                                      ʙ) 

ʘ) ʚʠʜ ʩʧʝʨʝʜʠ, ʙ) ʚʠʜ ʩʟʘʜʠ  

ʈʠʩʫʥʦʢ 1 ï  ʇʨʦʝʢʪ ʜʚʫʭʵʪʘʞʥʦʛʦ ʜʦʤʘ çɸʛʘʥʪè 

 

ɺʪʦʨʦʡ ʧʨʦʝʢʪ çʂɺ 260è ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ ROTENSTEIN (ʩʤ. ʨʠʩ. 3-

4), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʜʦʤ ʚ ʘʥʛʣʠʡʩʢʦʤ ʩʪʠʣʝ ʩ ʯʝʪʳʨʴʤʷ 

ʩʧʘʣʴʥʷʤʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ. ʊʘʢʞʝ, ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʦʩʪʦʨʥʳʡ ʟʘʣ ʧʣʦʱʘʜʴʶ 36 ʤ
2
. ʇʣʦʱʘʜʴ ʧʦʩʪʨʦʡʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 260 ʤ
2
. ʅʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʣʷ 

ʚʦʟʚʝʜʝʥʠʷ ʩʪʝʥ ʠʟ ʢʝʨʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 6750000 ʨʫʙ. ɼʣʷ 



ï88 ï   
 

ʪʦʛʦ ʯʪʦʙʳ ʨʘʚʥʦʮʝʥʥʦ ʩʨʘʚʥʠʪʴ ʜʘʥʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʝ, ʧʨʠʤʝʤ, 

ʯʪʦ ʠ ʬʘʩʘʜ ʧʨʦʝʢʪʘ çʂɺ 260è, ʪʘʢʞʝ, ʦʢʨʘʰʝʥ ʘʢʨʠʣʦʚʦʡ ʢʨʘʩʢʦʡ. ɺʳʩʦʪʫ 

ʧʦʪʦʣʢʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠʤʝʤ ʟʘ 3 ʤ. ʊʦʣʱʠʥʫ ʥʝʩʫʱʠʭ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʠʟ 

ʛʘʟʦʙʝʪʦʥʘ ʤʘʨʢʠ D500 ʜʣʷ ʄʦʩʢʦʚʩʢʦʡ ʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 60 ʩʤ [3], ʚʥʫʪʨʝʥʥʠʭ ʥʝʩʫʱʠʭ ʩʪʝʥ - 30 ʩʤ, ʠ ʧʝʨʝʛʦʨʦʜʦʢ 

ï 10 ʩʤ; ʠʟ ʦʧʠʣʢʦʮʝʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 40 ʩʤ, 30 ʩʤ  ʠ 12 ʩʤ. ʇʨʠʤʝʯʘʥʠʝ: 

ʪʦʣʱʠʥʘ ʩʪʝʥ ʚ 40 ʩʤ ʠʟ ʦʧʠʣʢʦʮʝʤʝʥʪʘ ʧʦ ʥʦʨʤʘʤ ʉʅʠʇ ʩʯʠʪʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʡ. 

 
ʘ)                                                              ʙ)  

ʘ) ʧʝʨʚʳʡ ʵʪʘʞ, ʙ) ʚʪʦʨʦʡ ʵʪʘʞ 

ʈʠʩʫʥʦʢ 2 ï ʇʣʘʥʠʨʦʚʢʘ ʜʚʫʭʵʪʘʞʥʦʛʦ ʜʦʤʘ çɸʛʘʥʪè 

 

 
ʘ)                                                            ʙ)  

ʘ) ʚʠʜ ʩʧʝʨʝʜʠ, ʙ) ʚʠʜ ʩʟʘʜʠ 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʝʢʪ ʜʚʫʭʵʪʘʞʥʦʛʦ ʜʦʤʘ çʂɺ 260è 

 



ï89 ï   
 

 

ʘ)                                                            ʙ)  

 

ʘ) ʩʭʝʤʘ ʧʝʨʚʦʛʦ ʵʪʘʞʘ, ʙ) ʩʭʝʤʘ ʚʪʦʨʦʛʦ ʵʪʘʞʘ 

ʈʠʩʫʥʦʢ 4 ï ʇʣʘʥʠʨʦʚʢʘ ʜʚʫʭʵʪʘʞʥʦʛʦ ʜʦʤʘ çʂɺ 260è 

 

 

ʕʪʘʧʳ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʧʨʦʝʢʪʦʚ çɸʛʘʥʪè ʠ çʂɺ 260è ʜʣʷ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ: ʛʘʟʦʙʝʪʦʥʘ:  

ʫʩʪʨʦʡʩʪʚʦ ʣʝʥʪʦʯʥʦʛʦ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʢʣʘʜʢʘ ʩʪʝʥ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʵʪʘʞʝʡ ʠʟ ʛʘʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʦʡ, 

ʧʝʨʝʢʨʳʪʠʷ ʠʟ ʦʙʣʝʛʯʝʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʩʝʨʠʠ çʇʅʆè, ʫʣʦʞʝʥʥʳʭ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʨʤʦʧʦʷʩ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʢʨʦʚʣʠ ʠʟ ʤʝʪʘʣʣʦʯʝʨʝʧʠʮʳ; 

 - ʦʧʠʣʢʦʮʝʤʝʥʪʘ:  

ʫʩʪʨʦʡʩʪʚʦ ʣʝʥʪʦʯʥʦʛʦ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʟʘʣʠʚʢʘ ʩʪʝʥ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʵʪʘʞʝʡ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʦʧʠʣʢʦʮʝʤʝʥʪʘ, ʚʦʟʚʝʜʝʥʠʝ ʤʦʥʦʣʠʪʥʳʭ 

ʧʝʨʝʢʨʳʪʠʡ ʠʟ ʦʧʠʣʢʦʮʝʤʝʥʪʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʢʨʦʚʣʠ ʠʟ ʤʝʪʘʣʣʦʯʝʨʝʧʠʮʳ. 

ʇʨʠʙʣʠʞʝʥʥʳʡ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ., 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʚʢʣʶʯʝʥʘ ʠ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʩʪʨʦʠʪʝʣʝʡ. 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ ʦʧʠʣʢʦʮʝʤʝʥʪʘ, ʤʳ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʣʫʯʠʪʴ 

ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʧʨʠʤʝʨʥʦ ʥʘ 31% ʥʠʞʝ, ʯʝʤ ʧʦ 

ʩʘʤʦʡ ʜʝʰʝʚʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

 

 



ï90 ï   
 

ʊʘʙʣʠʮʘ ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʲʝʤʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʮʝʥʘʭ 2016 ʛ. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʥʦʣʠʪʥʳʡ ʦʧʠʣʢʦʮʝʤʝʥʪ ʣʝʛʢʦ ʘʨʤʠʨʫʝʪʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʵʪʘʧʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʧʘʣʫʙʢʠ ʟʘʨʘʥʝʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʘʢʣʘʜʥʳʝ ʵʣʝʤʝʥʪʳ ʚ 

ʤʝʩʪʘʭ ʧʨʦʢʣʘʜʢʠ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʪʨʫʙ ʦʪʦʧʣʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʢʘʥʘʣʠʟʘʮʠʠ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʢʠ). ɽʱʝ ʦʜʥʠʤ 

ʥʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʧʠʣʢʦʮʝʥʪʘ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʚ ʤʘʪʝʨʠʘʣʝ 

ʤʘʨʢʠ ʧʨʦʯʥʦʩʪʠ ɺ3.5 ʩʤ. ʨʠʩ. 5 ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʜʝʨʞʠʪʩʷ ʜʘʞʝ ʩʘʤʳʡ 

ʥʝʜʦʨʦʛʦʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʢʨʝʧʝʞ (ʩʘʤʦʨʝʟʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʶʙʝʣʝʡ, 

ʛʚʦʟʜʠ ʠ ʩʢʦʙʳ ʤʝʙʝʣʴʥʦʛʦ ʩʪʝʧʣʝʨʘ). ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʦʧʠʣʢʦʮʝʤʝʥʪʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʨʝʮʝʧʪʫʨʝ. 

 
  ʘ) ʩʘʤʦʨʝʟʳ ʩ ʨʝʜʢʠʤ ʰʘʛʦʤ, ʜʣʠʥʦʡ 45 ʤʤ (ʩʧʨʘʚʘ ʠ ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ) ʠ 64 

ʤʤ (ʩʣʝʚʘ), ʙ) ʩʢʦʙʳ ʤʝʙʝʣʴʥʦʛʦ ʩʪʝʧʣʝʨʘ ˉ140, 10ʤʤ. 
ʈʠʩʫʥʦʢ 5 ï ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʢʨʝʧʝʞʘ 

 

 
ɸʛʘʥʪ ʂɺ 260 

ʇʝʥʦʙʣʦʢ ʆʧʠʣʢʦʙʝʪʦʥ ʇʝʥʦʙʣʦʢ ʆʧʠʣʢʦʙʝʪʦʥ 

ʌʫʥʜʘʤʝʥʪ 

ʉʪʦʠʤʦʩʪʴ 

ʪʳʩ.ʨʫʙ. 
330 270 495 402 

ʆʙʲʸʤ ʢʫʙ. ʤ. 60 49 90 73 

ʉʪʝʥʳ 

ʉʪʦʠʤʦʩʪʴ 

ʪʳʩ.ʨʫʙ. 
500 252 1180 604 

ʆʙ̡ʸʤ ʢʫʙ. ʤ. 89 63 210 151 

ʄʝʞʵʪʘʞʥʳʝ 

ʧʝʨʝʢʨʳʪʠʷ 

ʉʪʦʠʤʦʩʪʴ   

ʪʳʩ.ʨʫʙ. 
168 60 380 150 

ʂʨʦʚʣʷ 
ʉʪʦʠʤʦʩʪʴ   

ʪʳʩ.ʨʫʙ. 
122 112 463 463 

ʆʢʥʘ ʠ ʜʚʝʨʠ 
ʉʪʦʠʤʦʩʪʴ   

ʪʳʩ.ʨʫʙ. 
82 82 140 140 

ʐʪʫʢʘʪʫʨʢʘ ʠ 

ʦʢʨʘʩʢʘ ʩʪʝʥ 

ʩʥʘʨʫʞʠ ʠ 

ʚʥʫʪʨʠ 

ʉʪʦʠʤʦʩʪʴ   

ʪʳʩ.ʨʫʙ. 
150 150 340 340 

ɺʩʝʛʦ 
ʉʪʦʠʤʦʩʪʴ 

ʪʳʩ.ʨʫʙ. 
1352 926 2998 2099 

ʆʜʠʥ 

ʢʚʘʜʨʘʪʥʳʡ 

ʤʝʪʨ ʞʠʣʴʷ 

ʉʪʦʠʤʦʩʪʴ 

ʪʳʩ.ʨʫʙ. 
14,86 10,18 11,53 8,07 



ï91 ï   
 

 
 

ʈʠʩʫʥʦʢ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʧʠʣʢʦʮʝʥʪʘ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʝ 
 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ROTENSTEIN. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʦʚ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL:http://www.rotenstein.ru/catalog/projects/proekt-kv-

260/ 

2. ʄʠʨ ʜʦʤʦʚ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: 

http://mirdomov62.ru/proekt/project-k-agant.html 

3. ɽʤeʣʴʷʥoʚ ɻ. ʂʘʢʦʡ ʪʦʣʱʠʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʝʥʘ ʠʟ ʛʘʟʦʙʝʪʦʥʘ? 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɻʝʥʥaʜʠʡ ɽʤeʣʴʷʥoʚ - URL: 

https://www.wdvs.ru/tehnologii-ot-gennadiya-emelyanova/kakoi-tolshini-

gazobeton.html. 

4. ɹʦʡʢʦ ɸ.ʀ. ʆʨʠʛʠʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʤʘʣʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

[ʪʝʢʩʪ]/ ɸ.ʀ. ɹʦʡʢʦ, ɼ.ɸ. ʂʫʢʦʣʝʚ// ˿͋ΦΥ ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ: ʄʘʪʝʨʠʘʣʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ï ʈʷʟʘʥʴ: ʈɻɸʊʋ, 2016.-ʉ.29-34. 

 

 

 

 

https://www.wdvs.ru/tehnologii-ot-gennadiya-emelyanova/kakoi-tolshini-gazobeton.html
https://www.wdvs.ru/tehnologii-ot-gennadiya-emelyanova/kakoi-tolshini-gazobeton.html
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ʋɼʂ 656 

 

ɹʳʰʦʚ ɼ.ʅ., ʢ.ʪ.ʥ. 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʈʌ 

ʂʫʱʝʚ ʀ.ɽ., ʜ.ʪ.ʥ., 

ʄʘʪʳʮʠʥ ɺ.ɺ., ʜʦʮʝʥʪ, 

ʈɺɺɼʂʋ ʠʤ. ɺ.ʌ. ʄʘʨʛʝʣʦʚʘ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʀɹʃʀɾɪʅʅʓʍ ʄɽʊʆɼʀʂ ʈɸʉʏɪʊɸ 

ʄʆɼɽʃɽʁ ʈɸʄ ʂɸʈʊʆʌɽʃɽʋɹʆʈʆʏʅʓʍ ʂʆʄɹɸʁʅʆɺ ʉ 

ʌɽʈʄʅʓʄʀ ʂʆʅʉʊʈʋʂʎʀʗʄʀ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ 

ʢʦʤʙʘʡʥʦʚ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʨʘʤʳ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʢ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʚʳʙʦʨ ʪʠʧʘ ʨʘʤʳ [1], ʘ ʥʘ ʚʪʦʨʦʤ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʨʘʩʩʤʦʪʨʠʤ ʬʝʨʤʥʫʶ ʨʘʤʫ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 1 [1, 2]. ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʳʭ  ʠ  ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ  ʚ  ʧʦʧʝʨʝʯʥʳʭ  ʧʦʷʩʘʭ  (ɸ1, ɸ2, ɸ3, 

ɸ4),  (B1, B2, B3, B4) ʠ (D1, D2, D3, D4) ʠ ʧʨʦʜʦʣʴʥʳʭ ʩʚʷʟʷʭ (ɸ1B1, ɸ2B2, ɸ3B3, 

ɸ4B4) ʠ (B1D1, B2D2, B3D3, B4D4). 

ʉʫʪʴ ʚʳʙʦʨʘ ʜʘʥʥʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʚ ʜʣʠʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ (B1D1, B2D2, B3D3, B4D4) ʠ ʧʦʧʝʨʝʯʥʳʭ (B1B4, 

B2B3) ʠ (D1D4, D2D3) ʩʚʷʟʷʭ ʥʘ ʬʝʨʤʥʦʡ ʨʘʤʝ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ ʦʪ 

ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʢʘʢ ʧʣʦʩʢʘʷ ʩʠʩʪʝʤʘ ʩʠʣ (ʨʠʩʫʥʦʢ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʛʠʙʘ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ 

ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʧʦ ʣʠʥʠʠ ɸB3D3 ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʞʘʪʠʷ ʩ 

ʧʦʧʝʨʝʯʥʳʤ ʠʟʛʠʙʦʤ ʧʦ ʣʠʥʠʠ B4D4. ɻʣʘʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚ ʵʪʦʡ ʟʘʜʘʯʝ min-

max ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʛʘʙʘʨʠʪʘʭ ʩʝʯʝʥʠʡ, 

ʪ.ʝ. ʦʙʳʯʥʘʷ ʟʘʜʘʯʘ ʥʘ ʵʢʩʪʨʝʤʫʤ. ʆʜʥʘʢʦ ʢ ʵʪʦʡ ʟʘʜʘʯʝ ʜʦʙʘʚʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʚ ʚʠʜʝ: 

ï ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʢʦʩʦʚ ʚ ʟʘʜʝʣʢʝ (ʨʠʩʫʥʦʢ 3, 4); 

 

 
1 - ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ (ʧʨʠʮʝʧ); 2 - ʩʨʝʜʥʷʷ ʯʘʩʪʴ; 3 - ʤʦʩʪ ʦʧʦʨʥʳʭ ʢʦʣʸʩ. 
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ʈʠʩʫʥʦʢ 1 ï ʌʝʨʤʥʘʷ ʨʘʤʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ (b2 = b3). 

 

 
1 ï ʧʨʦʜʦʣʴʥʳʝ ʩʚʷʟʠ; 2 ï ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ; FT ï ʩʠʣʘ ʪʷʛʠ ʜʣʷ ʢʦʤʙʘʡʥʘ; RAY 

ï ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʚ ʧʨʠʮʝʧʝ ʢʦʤʙʘʡʥʘ; RC'Y ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʦʧʦʨʳ 

ʢʦʤʙʘʡʥʘ ʚ ʪʦʯʢʝ C; RC'X ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʦʧʦʨʳ ʢʦʤʙʘʡʥʘ ʚ ʪʦʯʢʝ C; 

G1 ï ʚʝʩ ʢʦʤʙʘʡʥʘ; G2 ï ʚʝʩ ʢʣʫʙʥʝʡ ʚ ʙʫʥʢʝʨʝ; l ï ʦʙʱʘʷ ʜʣʠʥʘ ʢʦʤʙʘʡʥʘ; l1 ï 

ʜʣʠʥʘ ʦʪ ʧʨʠʮʝʧʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʎʊ) ʢʦʤʙʘʡʥʘ; l2 ï ʜʣʠʥʘ ʦʪ ʧʨʠʮʝʧʘ ʜʦ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʙʫʥʢʝʨʘ; h1 ï ʚʳʩʦʪʘ ʦʪ ʪʦʯʢʠ ʢʦʤʙʘʡʥʘ ʜʦ ʩʝʨʝʜʠʥʳ ʚʝʨʭʥʝʛʦ 

ʙʨʫʩʘ. 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 

ʬʝʨʤʥʦʡ ʨʘʤʳ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ. 

 

ï ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ (ʨʠʩ. 5, 6). 

  

ʈʠʩʫʥʦʢ 3 ï ʋʩʠʣʝʥʠʝ ʚʝʨʭʥʠʭ ʧʨʦ-

ʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ 

ʈʠʩʫʥʦʢ 5 ï ʋʩʠʣʝʥʠʝ ʩʝʯʝʥʠʡ ʥʠʞʥʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ 

 

  

ʈʠʩʫʥʦʢ 4 ï ʋʩʠʣʝʥʠʝ ʥʠʞʥʠʭ ʧʨʦ-

ʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ 

ʈʠʩʫʥʦʢ 6 ï ʋʩʠʣʝʥʠʝ ʩʝʯʝʥʠʡ ʚʝʨʭ-

ʥʠʭ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ 

 

ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʜʦʧʫʱʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʨʠʤʝʤ ʪʦ, ʯʪʦ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʩʚʷʟʠ 

ʦʩʪʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ, ʥʝ ʚʚʦʜʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʸʪʦʚ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʝ ʨʘʩʢʦʩʳ ʠ ʧʨʠʥʷʚ, ʯʪʦ ʥʝʡʪʨʘʣʴʥʘʷ ʦʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʝʦ-
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ʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʩʝʯʝʥʠʷ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʸʪʦʚ ʤʦʞʥʦ 

ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʘʢʪʦʨʘ ʋʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʟʥʘʯʝʥʠʷ 

1 
ɺʝʩ ʢʣʫʙʥʝʡ ʚ ʙʫʥʢʝʨʝ G2, 

ʢʅ 

2 

(10) 

ï 1 

(20) 

0 

(30) 

1 

(40) 

2 

(50) 

2 
ɺʝʩ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ 

ʢʦʤʙʘʡʥʘ G2, ʢʅ 

ï 2 

(40) 

ï 1 

(45) 

0 

(50) 

1 

(55) 

2 

(60) 

3 
ʉʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ FT,* 

ʢʅ 

ï 2 

(15) 

ï 1 

(20) 

0 

(25) 

1 

(30) 

2 

(35) 

4 
ʆʙʱʘʷ ʜʣʠʥʘ ʧʨʦʜʦʣʴʥʦʡ 

ʩʚʷʟʠ l ï l3, ʤ 

ï 2 

(6,0) 

ï 1 

(6,5) 

0 

(7,0) 

1 

(7,5) 

2 

(8,0) 

5 

ɼʦʧʫʩʢʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ 

ʩʪʝʨʞʥʝʡ [ůʀ II], ʢʛʩ/ʩʤ
2
 ʠʟ 

ʩʪʘʣʝʡ ɻʆʉʊ 1040- 71 [5] 

ï 2 

(ʩʪ. 25) 

(1300) 

ï 1 

(ʩʪ. 30) 

(1400) 

0 

(09ɻ2ʉ) 

(1500) 

1 

(ʩʪ. 35) 

(1550) 

2 

(ʩʪ. 40) 

(1650) 

* ʉʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ ʟʘʜʘʸʪʩʷ ʥʝ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ, ʘ ʩ 

ʨʘʚʥʳʤ ʰʘʛʦʤ 5 ʢʅ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ (ï 1, 0, 1, 0, 0). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʙʝʨʸʤ ʠʟ ʪʘʙʣ. 1 ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʚʝʩ ʢʣʫʙʥʝʡ ʚ ʙʫʥʢʝʨʝ 

G1= 20 ʢʅ;  ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ G2 = 50 ʢʅ;  ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ FT 

= 30 ʢʅ; ʦʙʱʘʷ ʜʣʠʥʘ ʧʨʦʜʦʣʴʥʦʡ ʩʚʷʟʠ l ï l3 = 7,0 ʤ; ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʝʨʤʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ï ʩʪʘʣʴ 09ɻ2ʉ 

ɻʆʉʊ 1040- 71; ʠ ʧʦʩʪʨʦʠʤ ʧʦ ʥʠʤ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 7. 

 
ʈʠʩʫʥʦʢ 7 ï ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 

ʬʝʨʤʥʦʡ ʨʘʤʝ ʧʝʨʝʚʦʟʯʠʢʘ ʧʦ ʚʘʨʠʘʥʪʫ (ï 1, 0, 1, 0, 0). 

 

ʇʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʉʦʧʨʦʪʠʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʪʨʦʠʤ ʵʧʶʨ ʠʟʛʠ-

ʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʨʠ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʷʭ, ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

ɆFX = ï FT + RDX = 0 
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ɆFY = RAY ï G1 ï G2 + RDY = 0                                            (1) 

ɆMA = + RDYl ï G2 Ŀ l2 ï G1 Ŀ l1 = 0. 

ʇʦʩʣʝ  ʨʝʰʝʥʠʷ  ʩʠʩʪʝʤʳ  ʫʨʘʚʥʝʥʠʡ  (1),  ʧʦʣʫʯʠʤ,  RDX = FT = 30 ʢʅ, 

RAY = 27,73 ʢʅ, RDY = 52,27 ʢʅ 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 8. 

 
ʈʠʩʫʥʦʢ 8 ï ʕʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʥʘ ʬʝʨʤʥʦʡ ʨʘʤʝ ʧʝʨʝʚʦʟʯʠʢʘ ʧʦ 

ʚʘʨʠʘʥʪʫ (ï 2, ï 2, 0, ï 2, ï 1). 

ʇʨʠʥʷʚ ʜʦʧʫʩʢʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ [ůʈ] ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ ʪʨʫʙ (ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝʪ ʜʣʷ ʨʘʟʥʝʩʸʥʥʳʭ ʧʨʠ ʠʟʛʠʙʝ ʵʣʝʤʝʥʪʦʚ ʨʘʤʳ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ 

ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ-ʩʞʘʪʠʷ) ʧʦ [4] ʨʘʚʥʳʤʠ 1200 ʢʛʩ/ʩʤ
2
 (120 ʄʇʘ). 

ʆʧʨʝʜʝʣʠʤ ʩʫʤʤʘʨʥʳʝ ʧʣʦʱʘʜʠ ʠʟ ʬʦʨʤʫʣʳ 

ůʀ = (Mmax / Wʍʐ) Ó [ůʀ],              (2) 

ʛʜʝ Mmax ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚ ʩʝʯʝʥʠʠ ʬʝʨʤʥʦʡ ʨʘʤʳ, ʢʅ ʤ; 

Wʇʐ ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʛʠʙʫ ʚʦʢʨʫʛ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʪʝʦʨʝʤʝ 

ʐʪʝʡʥʝʨʘ, ʤ
3
; 

ůʀ ï ʨʘʩʯʝʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʛʩ/ʩʤ
2
. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2) ʧʦʣʫʯʠʤ, ʯʪʦ ʧʨʠ ʨʘʟʥʝʩʝʥʠʠ ʪʦʯʝʢ 

ʨʘʩʧʦʣʦʞʝʥʠʷ 4-ʭ ʩʪʘʥʜʘʨʪʥʳʭ ʪʨʫʙ Ï 80 ʤʤ s = 4 ʤʤ ʥʘ 0,45 ʤ ʩʫʤʤʘʨʥʳʡ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʦʢʨʫʛ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ 

ʩʦʩʪʘʚʠʪ ɆJʍʐ = 88 776 ʩʤ
4
, ʪ.ʝ. Wʇʐ =1 972,8 ʩʤ

3
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʧʨʷʞʝʥʠʷ 

ʠʟʛʠʙʘ ʚ ʩʝʯʝʥʠʠ ʩʦʩʪʘʚʷʪ ůʀ = 210,9 ʢʛʩ/ʩʤ
2
<< [ůʀ II] ʜʣʷ ʣʶʙʦʡ ʠʟ ʩʪʘʣʝʡ ɻʆʉʊ 

1040- 71, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʤ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩ ʬʝʨʤʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʘʰʠʥʳ ʠ ʸʤʢʦʩʪʴʶ ʙʫʥʢʝʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʦʯʥʦʩʪʠ ʬʝʨʤʥʦʡ ʨʘʤʳ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʫʩʠʣʝʥʠʝ ʚʝʨʭʥʠʭ ʠʣʠ ʥʠʞʥʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ. ʕʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3, 4, 5 ʠ 6. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʨʘʩʢʦʩʦʚ 

ʦʪʢʣʦʥʷʶʪʩʷ ʚʥʫʪʨʴ, ʫʚʝʣʠʯʠʚʘʷ ʞʝʩʪʢʦʩʪʴ ʚʝʨʭʥʠʭ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ 

ʩʚʷʟʝʡ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʩʚʦʙʦʜʥʦʡ ʜʣʠʥʳ, ʧʨʠ ʵʪʦʤ ʦʪʢʣʦʥʝʥʠʝ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʨʘʩʢʦʩʦʚ ʚʥʫʪʨʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʨʘʤʳ ʥʝ ʦʢʘʟʳʚʘʝʪ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʝʨʭʥʠʭ ʧʨʦʜʦʣʴʥʳʭ ʩʚʷʟʝʡ 
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ʫʚʝʣʠʯʠʚʘʝʪ ʞʸʩʪʢʦʩʪʴ ʥʘ 15õ20 %, ʘ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʥʠʞʥʠʭ ʧʨʦʜʦʣʴʥʳʭ 

ʩʚʷʟʝʡ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʥʘ 25õ30 % 

ɸʥʘʣʦʛʠʯʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʠ ʜʣʷ  ʜʨʫʛʠʭ 

ʩʣʫʯʘʝʚ ʥʘʛʨʫʞʝʥʠʷ ʬʝʨʤʥʦʡ ʨʘʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʠʭ ʨʘʩʯʸʪʘʭ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʪʦʚʘʪʴ ʠʭ ʩ ʫʯʸʪʦʤ 

ʪʨʝʙʫʝʤʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʇɽʈɽɼʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʄɽʍɸʅʀɿʀʈʆɺɸʅʅʆʁ ʋɹʆʈʂʀ 

ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼʆʈʆɻ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʧʫʩʪʳʝ ʜʦʨʦʛʠ ʠʣʠ 

ʩʢʦʨʦʩʪʠ ʥʘ ʪʨʘʩʩʘʭ ʥʠʞʝ 60 ʢʤ/ʯ. ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʚʦʮʠʨʫʝʪ ʦʧʘʩʥʫʶ ʠʣʠ ʜʘʞʝ, ʘʚʘʨʠʡʥʫʶ ʩʠʪʫʘʮʠʶ. 

ʅʘʧʨʠʤʝʨ, ʟʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʷʨʥʳʭ ʩʥʝʛʦʧʘʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʞʥʦʡ ʤʘʩʩʳ ʚ ʪʨʫʜʥʦ ʫʙʠʨʘʝʤʳʭ ʤʝʩʪʘʭ ʜʦʨʦʛ. ʕʪʦ ʩʣʝʜʩʪʚʠʝ 



ï97 ï   
 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʜʦʨʦʛ. ʇʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʘʩʥʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ, ʟʘʪʨʫʜʥʷʶʱʝʛʦ ʜʚʠʞʝʥʠʝ ʠ 

ʪʦʨʤʦʟʷʱʝʛʦʚʝʩʴ ʧʦʪʦʢ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʘʚʘʨʠʡʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʘʚʪʦʜʦʨʦʛʠ. ʈʦʩʪ ʘʚʘʨʠʡʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, 

ʯʪʦ ʵʪʠʤʠ ʩʘʤʳʤʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ ʤʝʩʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʜʝʣʠʪʝʣʠ 

ʚʩʪʨʝʯʥʳʭ ʧʦʪʦʢʦʚ (ʟʜʝʩʴ ʜʚʠʞʝʪʩʷ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʧʦʪʦʢ ʪʨʘʥʩʧʦʨʪʘ) ʠ 

ʢʘʨʤʘʥʳ ʨʘʟʚʷʟʦʢ (ʫʯʘʩʪʢʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ). ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʡ ʢʦʣʝʡʥʦʩʪʠ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʤʝʩʪʘʭ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʢʘʧʣʠʚʘʶʪʩʷ ʮʝʣʳʝ ʩʫʛʨʦʙʳ ʩʥʝʞʥʦʡ ʤʘʩʩʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʙʦʨʢʠ ʜʦʨʦʛ 

ʦʪ ʩʥʝʛʘ: ʧʦʣʦʚʠʥʘ ʰʠʨʠʥʳ ʜʦʨʦʛʠ ʦʯʠʱʘʝʪʩʷ ʢʦʣʦʥʥʦʡ ʧʣʫʞʥʦ-ʱʝʪʦʯʥʳʭ 

ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 2).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʦʨʦʛʠ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʩʥʝʞʥʦʡ ʤʘʩʩʳ, ʦʜʥʘʢʦ ʥʝʫʙʨʘʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʜʦ ʧʦʣʦʚʠʥʳ 

ʧʦʣʦʩʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʫ ʨʘʟʜʝʣʠʪʝʣʷ (ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ), ʚʳʝʟʜʳ ʩ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʢʘʨʤʘʥʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. 

 
 

ʘ)                                               ʙ) 

ʘ) ï ʢʘʨʤʘʥʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ; ʙ) ï ʫʙʦʨʢʘ ʩʥʝʛʘ ʫ ʨʘʟʜʝʣʠʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʛ. 

ʄʦʩʢʚʳ 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʤʝʨʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʩʥʝʞʥʳʭ ʤʘʩʩ ʥʘ 

ʘʚʪʦʜʦʨʦʛʘʭ 

 

 
ʈʠʩʫʥʦʢ2 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʢʦʣʦʥʥʳ ʧʣʫʞʥʦ-ʱʝʪʦʯʥʳʭ ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʝʡ 

(ʢʨʘʩʥʳʤ ʧʦʢʘʟʘʥʦ ʥʝ ʫʙʠʨʘʝʤʳʡ ʫʯʘʩʪʦʢ ʜʦʨʦʛʠ) 

 

ɼʣʷ ʦʯʠʩʪʢʠ ʦʪ ʩʥʝʛʘ ʥʝʫʙʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʪʝʭʥʦʣʦʛʠʷ ʫʙʦʨʢʠ ʘʚʪʦʜʦʨʦʛ 

ʛ. ʄʦʩʢʚʳ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 
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3). ʉʦʚʨʝʤʝʥʥʳʝ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʠʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʩʥʝʞʥʫʶ ʤʘʩʩʫ 

ʚ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʝʡ-ʩʘʤʦʩʚʘʣʦʚ. 

 
ʈʠʩʫʥʦʢ 3 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʦʚ 

 

ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʠ ʩ ʣʘʧʦʚʳʤ 

ʧʠʪʘʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ, ʂʆ ï 206ʄ2. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʫʙʦʨʢʠ ʩʥʝʛʘ 

ʚʜʦʣʴ ʦʩʝʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʜʦʨʦʛʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʩ ʣʘʧʦʚʳʤ 

ʧʠʪʘʪʝʣʝʤ. 

 
1 ï ʣʘʧʦʚʳʡ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢ ʂʆ ï 206ʄ2;2 ï ʘʚʪʦʤʦʙʠʣʴ ï ʩʘʤʦʩʚʘʣ; 3 ï ʦʪʚʘʣ 

ʩʥʝʛʘ 

ʈʠʩʫʥʦʢ 4 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʂʆ ï 206ʄ2 

 

ʆʜʥʘʢʦ ʝʛʦ ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʩ ʣʘʧʦʚʳʤ 

ʧʠʪʘʪʝʣʝʤ ʷʚʣʷʶʪʩʷ: 

Å - ʠʟʙʳʪʦʯʥʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ (ʘʢʪʫʘʣʴʥʦ - ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʪʝʩʥʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ); 

Å - ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʚ ʛʦʜʫ; 

Å - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʜʣʷ ʚʨʝʤʝʥʥʦʡ ʩʪʦʷʥʢʠ (ʦʪʩʪʦʷ) ʦʞʠʜʘʶʱʠʭ 

ʟʘʛʨʫʟʢʠ ʘʚʪʦʤʦʙʠʣʝʡ - ʩʘʤʦʩʚʘʣʦʚ; 

Å - ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʩʣʘʞʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʠ 

ʩʘʤʦʩʚʘʣʘ (ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʘ ʧʨʠ ʧʦʜʘʯʝ ʩʘʤʦʩʚʘʣʘ ʟʘʜʥʠʤ ʭʦʜʦʤ); 

Å - ʚʳʩʦʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ (ʦʙʳʯʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʝʪ ʥʝ ʤʝʥʝʝ ʪʨʝʭ 

ʯʝʣʦʚʝʢ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʫʙʦʨʢʝ ʘʚʪʦʜʦʨʦʛ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʠ ʩ ʬʨʝʟʝʨʥʳʤ ʧʠʪʘʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ ʌʈʉ-200ʄ (ʩʤ. ʨʠʩʫʥʦʢ 5), 
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ʠʭ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʢʫʧʝ ʩʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

 

 
1 ï ʬʨʝʟʝʨʥʳʡ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢ ʌʈʉ-200ʄ ʥʘ ʙʘʟʝ ʪʨʘʢʪʦʨʘ; 2 ï ʘʚʪʦʤʦʙʠʣʴ ï 

ʩʘʤʦʩʚʘʣ; 3 ï ʦʪʚʘʣ ʩʥʝʛʘ 

ʈʠʩʫʥʦʢ 5 -  ʉʭʝʤʘ ʨʘʙʦʪʳ ʬʨʝʟʝʨʥʦʛʦʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘʌʈʉ-200ʄ 

 

ʇʝʨʝʯʠʩʣʠʤ ʥʝʜʦʩʪʘʪʢʠ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʦʚ ʩ ʬʨʝʟʝʨʥʳʤ ʧʠʪʘʪʝʣʝʤ: 

Å - ʜʘʥʥʳʡ ʩʥʝʛʦʫʙʦʨʱʠʢ ʚʤʝʩʪʝ ʩ ʩʘʤʦʩʚʘʣʦʤ ʟʘʥʠʤʘʝʪ ʩʨʘʟʫ ʜʚʝ ʧʦʣʦʩʳ 

ʜʚʠʞʝʥʠʷ; 

Å - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʩʪʦʷʥʢʠ ʦʞʠʜʘʶʱʠʭ 

ʟʘʛʨʫʟʢʠ ʘʚʪʦʤʦʙʠʣʝʡ; 

Å - ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤ ʩʥʝʛʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʝʨʝʧʘʜʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙʫʙʦʨʢʠ ʩʥʝʛʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛʘʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʜʣʷ ʱʝʪʦʯʥʦ-ʧʣʫʞʥʳʭ ʤʘʰʠʥ ʫʯʘʩʪʢʘʭ. 

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʩʥʝʛʦʫʙʦʨʦʯʥʦʛʦ ʥʘʚʝʩʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʨʘʢʪʦʨʘ, ʠʜʝʥʪʠʯʥʦʛʦ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʩ ʣʘʧʦʚʳʤ 

ʧʦʛʨʫʟʯʠʢʦʤ. ʇʨʠʯʝʤ ʩʥʝʞʥʘʷ ʤʘʩʩʘ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʥʝʛʦʫʙʦʨʦʯʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʪʨʘʢʪʦʨʥʳʡ ʧʨʠʮʝʧ.ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʨʘʢʪʦʨ, ʦʩʥʘʱʝʥʥʳʡ ʩʥʝʛʦʫʙʦʨʱʠʢʦʤ ʠ ʧʨʠʮʝʧʦʤ, ʦʙʩʣʫʞʠʚʘʝʪʩʷ 

ʦʜʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʜʩʢʠʝ ʨʝʩʫʨʩʳ. ʊʘʢ ʞʝ, ʥʝʤʘʣʦʚʘʞʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʪʘʥʝʪ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʨʘʢʪʦʨʘ ɹʝʣʘʨʫʩ 1222.4-10/91-17/210 ʦʩʥʘʱʝʥʥʦʛʦ ʥʘʚʝʩʥʳʤ 

ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʦʤ ʠ ʧʨʠʮʝʧʘAnnaburgerhts 29.03. ʃʝʥʪʦʯʥʳʡ ʢʦʥʚʝʡʝʨ ʧʨʠʮʝʧʘ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʢʫʟʦʚʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʧʦʩʢʦʣʴʢʫ ʩʥʝʛ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʧʨʠʮʝʧʘ. 
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ʄʳ ʧʨʦʚʝʣʠ ʧʨʠʢʠʜʦʯʥʳʝ ʨʘʩʯʝʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʤʫ ʘʛʨʝʛʘʪʫ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʧʨʠʮʝʧʘ ʫʙʠʨʘʪʴ ʫʯʘʩʪʢʠ ʜʣʠʥʦʡ ʩʚʳʰʝ 700 ʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʝʯʘ ʨʘʙʦʪʳ ʧʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʣʦʱʘʜʢʠ 

ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʯʠʩʪʦʛʦ ʫʙʠʨʘʝʤʦʛʦ ʩʥʝʛʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 3-5 ʢʤ.  

ʇʦʜʳʪʦʞʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

Å  ʢʦʤʧʘʢʪʥʦʩʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ; 

Å  ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʧʨʠʮʝʧʘ; 

Å ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ; 

Å  ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ 1 ʦʧʝʨʘʪʦʨ; 

Å  ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ ʪʨʘʢʪʦʨʘ ʠ ʧʨʠʮʝʧʘ ʥʘ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ 

ʥʦʷʙʨʴ, ʢʦʛʜʘ ʫʙʦʨʢʘ ʩʥʝʛʘ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʨʘʟʜʝʣʦʚ ʠʟ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʘʚʪʦʜʦʨʦʛ: 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: 

ʇ
ʤ2

 = 1000ÅʚʟʘʭÅVʨʘʙÅʂʚÅʂʩÅʊ, ʤ
2
/ʩʤʝʥʫ                                                      (1) 

ʇ
ʤ3

 = ʇ
ʤ2
Åhʜʦʧ, ʤ

3
/ʩʤʝʥʫ,                                                                             (2) 

ʛʜʝ: ʇ
ʤ2
ï ʫʙʠʨʘʝʤʘʷ ʧʣʦʱʘʜʴ ʟʘ ʩʤʝʥʫ; ʇ

ʤ3 
ï ʫʙʠʨʘʝʤʳʡ ʦʙʲʝʤ ʟʘ ʩʤʝʥʫ; 

ʚʟʘʭ - ʰʠʨʠʥʘ ʦʯʠʱʘʝʤʦʡ ʧʦʣʦʩʳ, ʤ (ʧʨʠʤʝʤ = 1.5 ʤ); Vʨʘʙ - ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ 

ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʷ (ʧʨʠʤʝʤ: 7 ʢʤ/ʯ = 1.95 ʤ/ʩ); ʂʚ - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ; ʂʩ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʢʠ (ʜʣʷ ʥʘʠʭʫʜʰʝʛʦ 

ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘʮʠʠ = 0.6); ʊ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, 8ʯ; hʜʦʧ-

ʜʦʧʫʩʪʠʤʘʷ ʪʦʣʱʠʥʘ ʨʳʭʣʦʛʦ ʩʥʝʛʘ, ʜʣʷ ʜʦʨʦʛ III,IV ʪʝʭʥʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʡ 

80ʤʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʩ ʫʯʸʪʦʤ ʢʦʣʠʯʝʩʪʚʘ 

ʝʟʜʦʢ ʥʘ ʨʘʟʛʨʫʟʢʫ ʩʥʝʛʘ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢ ʨʘʙʦʪʝ ʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʠʥʠʤʘʝʤ 

ʨʘʚʥʳʤ 0.5. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ 1é2: 

ʇ
ʤ2

 =1000Å 1,5Å1,95Å0,5Å0,6Å8 = 7 020 ʤ
2
/ʩʤʝʥʫ; 

ʇ
ʤ3

 = 7 020Å0,05 = 350 ʤ
3
/ʩʤʝʥʫ. 

ʈʘʩʯʝʪ ʥʘʧʦʣʥʷʝʤʦʩʪʠ ʧʨʠʮʝʧʘ: 

Sʥʘʧ = Vʢʫʟʦʚʘ / (ʚʟʘʭÅhʫʙ.ʩʥʝʛʘ)                                                                          (3) 

ʛʜʝ Sʥʘʧ ï ʜʠʩʪʘʥʮʠʷ ʥʘʧʦʣʥʝʥʠʷ ʢʫʟʦʚʘ, ʤ; Vʢʫʟʦʚʘ ï ʦʙʲʸʤ ʢʫʟʦʚʘ (43 ʤ
3
); 

hʫʙ.ʩʥʝʛʘ ï ʚʳʩʦʪʘ ʫʙʠʨʘʝʤʦʛʦ ʩʥʝʛʘ, ʤ. 

Sʥʘʧ = 43 / (1,5Å0,04) =715 ʤ 

ʈʘʩʯʝʪ ʜʣʠʥʳ ʫʙʠʨʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʟʘ ʩʤʝʥʫ: 

Sʩʤ = Sʥʘʧ Å N                                                                                       (4) 

ʛʜʝ Sʩʤ ï ʜʠʩʪʘʥʮʠʷ, ʫʙʠʨʘʝʤʘʷ ʟʘ ʩʤʝʥʫ, ʤ; N ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʛʨʫʟʦʢ 

ʧʨʠʮʝʧʘ, ʝʜ. 

ɿʜʝʩʴ: N = ʇ
ʤ3

 / Vʢʫʟʦʚʘ                                                                       (5) 

N = 350 / 43 = 9 

Sʩʤ = 715 Å 9 = 6435 ʤ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʫʙʦʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. 
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1 ï ʥʘʚʝʩʥʦʡ ʩʥʝʛʦʧʦʛʨʫʟʯʠʢ ʣʘʧʦʚʦʛʦ ʪʠʧʘ; 2 ï ʪʨʘʢʪʦʨ;  

3 ï ʧʨʠʮʝʧ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ; 4 ï ʦʪʚʘʣ ʩʥʝʛʘ 

ʈʠʩʫʥʦʢ 6 - ʉʭʝʤʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʫʙʦʨʢʠ ʘʚʪʦʜʦʨʦʛ 

 

ʈʘʩʩʯʠʪʘʝʤ ʧʨʠʤʝʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ 

ʜʣʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ: 

ʊʨʘʢʪʦʨ + ʇʨʠʮʝʧ + ʅʘʚʝʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ = 2 451 000 + 3 617 000 + 500 

000 = 6 568 000 ʨʫʙ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʘʥʠʨʫʝʤʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʚʫʭ ʣʝʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʨʫʟʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʪʨʘʢʪʦʨ ʠ ʧʨʠʮʝʧ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʦʪ 

ʩʥʝʛʦʧʦʛʨʫʟʯʠʢʘ ʥʘ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪʘʭ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʇʨʘʚʠʣʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ - 

ʛʦʨʦʜ ʈʷʟʘʥʴ ˉ 174-I ʦʪ 22 ʤʘʷ 2012 ʛ.[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʛʦʨʦʜʘ ʈʷʟʘʥʠ URL: http://admrzn.ru/gorodskaya-sreda/upravlenie-

blagoustrojstva/pravila-blagoustrojstva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2018) 

2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʧʦʚʦʛʦ ʩʥʝʛʦʫʙʦʨʱʠʢʘ ʂʆ ï 

206ʄ2[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʂʦʤʧʘʥʠʷ "ʈʉʄ ʊʨʘʢʩ" - "ʈʦʩʩʠʡʩʢʠʝ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʰʠʥʳ"URL:https://rsm-trucks.ru/catalog/51/293/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

13.02.2018) 

3. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʩʥʝʛʦʫʙʦʨʱʠʢʘ ʌʈʉ-200ʄ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʂʦʤʧʘʥʠʷ"Russian-car" URL:http://www.russian-

car.ru/mtz_frs-200m-sneg.htm(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2018) 

4. ɹʘʯʫʨʠʥ, ɸ.ʅ. ʉʧʫʪʥʠʢʦʚʳʡ ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ [ʊʝʢʩʪ] / ɸ.ʅ. ɹʘʯʫʨʠʥ, ɼ.ʆ. ʆʣʝʡʥʠʢ, ʀ.ʖ. ɹʦʛʜʘʥʯʠʢʦʚ  // 

ʉʝʣʴʩʢʠʡ ʤʝʭʘʥʠʟʘʪʦʨ. ï 2015. ï ˉ7. ï ʉ. 4-5. 
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https://rsm-trucks.ru/catalog/51/293/
http://www.russian-car.ru/mtz_frs-200m-sneg.htm
http://www.russian-car.ru/mtz_frs-200m-sneg.htm
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ʋɼʂ 631.356 

ɹʳʰʦʚ ʅ.ɺ, ʜ.ʪ.ʥ., 

ʗʢʫʪʠʥ ʅ.ʅ, ʢ.ʪ.ʥ., 

ʈʫʟʠʤʫʨʦʜʦʚ ɸ.ɸ. 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 
 

ʆɹɿʆʈ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʀ 

ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʅʆɻʆ ʆʈɻɸʅɸ ʇʈʆʉɽɺʅʆʁ ʉɽʇɸʈɸʎʀʀ 

ʂɸʈʊʆʌɽʃɽʂʆʇɸʊɽʃʗ ʂʉʊ - 1,4 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ:  ʧʦʜʢʘʧʳʚʘʥʠʝ ʢʣʫʙʥʝʡ, ʩʝʧʘʨʘʮʠʷ ʢʣʫʙʥʝʡ ʦʪ ʧʦʯʚʳ ʠ ʠʭ 

ʦʪʨʳʚ ʦʪ ʩʪʦʣʦʥʦʚ, ʫʜʘʣʝʥʠʝ ʙʦʪʚʳ, ʦʪʜʝʣʝʥʠʝ ʢʘʤʥʝʡ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʧʨʠʤʝʩʝʡ, ʧʦʛʨʫʟʢʘ ʚ ʪʘʨʫ ʠ/ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ.  

ʂʘʯʝʩʪʚʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʧʘʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʛʝʢʪʘʨʝ ʫʙʠʨʘʝʤʦʛʦ ʢʘʨʪʦʬʝʣʷ ʯʝʨʝʟ 

ʩʝʧʘʨʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʧʨʦʭʦʜʠʪ ʜʦ 1 ʪʳʩ. ʪʦʥʥ ʧʦʯʚʳ, ʠʟ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʢʣʫʙʥʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʘʮʠʠ ʫʙʦʨʢʠ 

ʢʘʨʪʦʬʝʣʷ ʚ ʮʝʣʦʤ ʠ ʨʘʙʦʪʝ ʩʝʧʘʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʚʷʱʸʥ 

ʨʷʜ ʨʘʙʦʪ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ [1-5]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ, ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʢʦʥʩʪʨʫʢʮʠʡ ʝʸ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚ 

ʧʨʦʜʫʢʪʘ. ɺ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳʤʠ, 

ʯʪʦ ʪʝʭʥʠʢʘ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ [1, 3, 5,]. ɺ ʨʘʙʦʪʝ ʀ.ɽ. ʂʫʱʝʚʘ 

[3] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘ ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʈʌ ʚ ʧʨʦʮʝʩʩʝ 

ʫʙʦʨʢʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʧʨʦʯʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ ʢʦʤʢʘʤʠ 

ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʨʘʟʤʝʨʘʤʠ ʩ ʢʣʫʙʥʷʤʠ. ʇʨʠ ʵʪʦʤ ʚʣʘʞʥʦʩʪʴ ʵʪʠʭ ʢʦʤʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʨʦʯʥʦʩʪʠ ʢʣʫʙʥʝʡ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʨʦʩʪ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʫʙʥʝʡ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʜʯʸʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʧʘʨʠʨʫʶʱʠʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ  

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ.  

ʂʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʂʉʊ-1,4 ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʙʦʨʢʫ 2-ʭ ʨʷʜʦʚ 

ʢʘʨʪʦʬʝʣʷ, ʧʦʩʘʞʝʥʥʦʛʦ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 0,7 ʤ ʥʘ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʘʭ ʠ 

ʚʣʘʞʥʳʭ ʪʦʨʬʷʥʠʢʘʭ. ʇʨʠʚʦʜ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʦʪ ɺʆʄ ʪʨʘʢʪʦʨʘ ʯʝʨʝʟ 

ʢʘʨʜʘʥʥʫʶ ʧʝʨʝʜʘʯʫ, ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʠ ʮʝʧʥʳʝ ʧʝʨʝʜʘʯʠ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ ʂʉʊ-1,4 ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʚʦ 

ʚʨʝʤʷ ʫʙʦʨʢʠ ʯʘʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʨʘʩʢʘʪʳʚʘʝʪʩʷ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ 

ʧʦʜʢʦʧʘʥʥʳʭ ʨʷʜʢʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʘʨʪʦʬʝʣʴ ʥʝ ʨʘʟʜʘʚʠʪʴ ʢʦʣʸʩʘʤʠ 
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ʪʨʘʢʪʦʨʘ, ʢʘʨʪʦʬʝʣʴ ʫʙʠʨʘʶʪ ʩ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʷʜʢʘ, ʘ ʟʘʪʝʤ ʩ ʧʷʪʦʛʦ ʠ 

ʰʝʩʪʦʛʦ, ʪʦ ʝʩʪʴ ʧʦʜʢʘʧʳʚʘʶʪ ʢʘʨʪʦʬʝʣʴ ʯʝʨʝʟ ʜʚʘ ʨʷʜʢʘ. 

ɺ ʜʨʫʛʦʡ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʝ ʩʦʛʣʘʩʥʦ [5] ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʫʩʪʘʥʦʚʣʝʥ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʝʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʧʨʫʪʢʘʤʠ ʠ 

ʦʩʥʦʚʥʳʤ ʧʨʫʪʢʦʚʳʤ ʵʣʝʚʘʪʦʨʦʤ. ʕʪʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ 

ʩʥʘʙʞʸʥʥʘʷ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʤ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʟʤʝʣʴʯʝʥʠʝ ʧʦʯʚʝʥʥʳʭ 

ʢʦʤʢʦʚ, ʦʪʨʳʚ ʩʪʦʣʦʥʦʚ ʦʪ ʢʣʫʙʥʝʡ, ʚʩʪʨʷʭʠʚʘʥʠʝ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʯʚʝʥʥʦʡ 

ʤʘʩʩʳ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʩ ʨʘʚʥʦʡ ʪʦʣʱʠʥʦʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʫʪʢʦʚʳʭ ʵʣʝʚʘʪʦʨʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ. 

ʆʜʥʘʢʦ ʵʪʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ 

ʂʉʊ-1,4 ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ. ɺʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ ʢʣʫʙʥʝʥʦʩʥʳʡ ʛʨʝʙʝʥʴ, 

ʧʦʜʨʝʟʘʝʤʳʡ ʣʝʤʝʭʦʤ, ʠʤʝʝʪ ʧʦʯʚʝʥʥʫʶ ʢʦʨʢʫ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ 

ʢʣʫʙʥʝʥʦʩʥʳʤ ʧʣʘʩʪʦʤ ʩ ʣʝʤʝʭʘ ʥʘ ʧʨʫʪʢʦʚʳʡ ʩʝʧʘʨʠʨʫʶʱʠʡ ʵʣʝʚʘʪʦʨ. ʂʘʢʦʝ 

ʙʳ ʥʝ ʙʳʣʦ ʩʝʧʘʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʥʘʯʘʣʝ ʠʟʤʝʣʴʯʘʝʪʩʷ ʠ ʧʨʦʩʝʠʚʘʝʪʩʷ 

ʧʦʯʚʘ ʩ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ. ʇʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʨʘʟʨʫʰʝʥʥʦʡ 

ʧʦʯʚʝʥʥʦʡ ʢʦʨʢʠ ʛʨʝʙʥʷ ʧʦʜʨʝʟʘʥʥʦʛʦ ʣʝʤʝʭʦʤ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʨʘʟʨʫʰʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʠ ʧʦʯʚʝʥʥʳʝ 

ʢʦʤʢʠ ʨʘʟʨʫʰʝʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʦʨʢʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ ʠ ʧʘʜʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ, ʦʙʨʘʟʫʷ ʚʘʣʦʢ ʢʘʨʪʦʬʝʣʷ ʠ ʧʦʯʚʝʥʥʳʭ 

ʢʦʤʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʫʩʠʣʠʪʴ ʨʘʟʨʫʰʘʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ, ʫʣʫʯʰʠʪʴ ʩʝʧʘʨʘʮʠʶ ʧʦʯʚʳ ʠ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʠ ʫʣʫʯʰʝʥʠʝ ʩʝʧʘʨʘʮʠʠ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʸʤ  

ʫʩʪʘʥʦʚʢʠ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ ʥʘʜ ʢʘʩʢʘʜʥʳʤ ʧʨʫʪʢʦʚʳʤ ʵʣʝʚʘʪʦʨʦʤ, ʘ ʩʥʠʞʝʥʠʝ 

ʧʦʪʝʨʴ ʢʘʨʪʦʬʝʣʷ  ʧʫʪʸʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʢʘʪʳʚʘʥʠʷ ʢʣʫʙʥʝʡ ʟʘ 

ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʘʣʢʘ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ (ʈʠʩʫʥʦʢ 1-5 ) 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ  

ʂʉʊ-1,4, (ʚʠʜ ʩʙʦʢʫ) 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ  

ʂʉʊ-1,4,(ʚʠʜ ʩʚʝʨʭʫ) 

 
 

 
ʈʠʩʫʥʦʢ  3 ï ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 

ʠ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʠʚʦʜʥʦʡ ʚʘʣ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ, ʩʥʘʙʞʝʥʠʡ ʩʧʠʨʘʣʴʥʳʤʠ 

ʧʨʫʞʠʥʘʤʠ 
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ʈʠʩʫʥʦʢ 5 ï ʂʨʝʧʣʝʥʠʝ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ ʥʘ ʨʘʤʝ, (ʚʠʜ ʩʙʦʢʫ) 

 

ʂʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʩʥʘʙʞʝʥ ʣʝʤʝʭʘʤʠ 1 ʠ 2, ʩʢʦʨʦʩʪʥʳʤ 3, ʦʩʥʦʚʥʳʤ 4 ʠ 

ʢʘʩʢʘʜʥʳʤ 5 ʧʨʫʪʢʦʚʳʤʠ ʵʣʝʚʘʪʦʨʘʤʠ, ʭʦʜʦʚʳʤʠ 6 ʠ ʦʧʦʨʥʳʤ 7 ʢʦʣʝʩʘʤʠ. 

ɻʣʫʙʠʥʫ ʭʦʜʘ ʣʝʤʝʭʦʚ 1 ʠ 2 ʜʦ 25 ʩʤ ʨʝʛʫʣʠʨʫʶʪ ʚʠʥʪʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ 8. 

ʇʨʫʪʢʦʚʳʝ ʵʣʝʚʘʪʦʨʳ 3, 4 ʠ 5, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 

ʨʘʟʤʝʣʴʯʝʥʠʷ ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, ʦʪʜʝʣʝʥʠʷ ʧʦʯʚʳ ʦʪ ʢʣʫʙʥʝʡ ʠ ʦʪʩʝʚʘ 

ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʩ ʧʝʨʝʧʘʜʦʤ ʧʦ ʚʳʩʦʪʝ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʨʝʰʝʪʯʘʪʳʝ ʧʦʣʦʪʥʘ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ, ʚʝʨʭʥʠʝ (ʨʘʙʦʯʠʝ) ʚʝʪʚʠ 

ʢʦʪʦʨʳʭ ʜʚʠʞʫʪʩʷ ʦʪ ʣʝʤʝʭʦʚ 1 ʠ 2 ʢ ʚʳʭʦʜʫ. ɺʝʨʭʥʷʷ ʚʝʪʚʴ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʚʩʪʨʷʭʠʚʘʝʪʩʷ ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ ʟʚʝʟʜʦʯʢʘʤʠ 9. ʅʘʜ ʚʝʨʭʥʝʡ (ʨʘʙʦʯʝʡ) ʚʝʪʚʴʶ 

ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5 ʥʘ ʨʘʤʝ 10  ʫʩʪʘʥʦʚʣʝʥ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨ 11. 

ʀʥʪʝʥʩʠʬʠʢʘʪʦʨ 11 ʫʩʪʘʥʦʚʣʝʥ ʥʘʜ ʢʘʩʢʘʜʥʳʤ ʧʨʫʪʢʦʚʳʤ ʵʣʝʚʘʪʦʨʦʤ 5 ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤ ʠ ʧʨʫʪʢʘʤʠ ʵʣʝʚʘʪʦʨʘ. 

ʀʥʪʝʥʩʠʬʠʢʘʪʦʨ 11 ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 12 ʩ ʬʣʘʥʮʘʤʠ 13 ʠ 14, 

15 ʠ 16. ʅʘ ʧʨʠʚʦʜʥʦʤ ʚʘʣʫ 12 ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʤʝʞʜʫ ʬʣʘʥʮʘʤʠ 13 ʠ 15, 16 

ʠ 14 ʟʘʢʨʝʧʣʝʥʳ ʩʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18. ʉʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18 

ʥʘʚʠʪʳ ʩ ʧʨʦʩʚʝʪʦʤ ʤʝʞʜʫ ʚʠʪʢʘʤʠ. ʉʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18 ʚʳʧʦʣʥʝʥʳ ʩ 

ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʘʚʠʚʢʦʡ. ʉʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18 ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʦʚʦʣʦʢʠ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ. ʇʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʣʦʢʠ ʧʨʫʞʠʥ 17 ʠ 18 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʨʝʟʠʥʳ. ʀʥʪʝʥʩʠʬʠʢʘʪʦʨ 11 ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʪʦʡʢʘʭ 19, ʠʤʝʶʱʠʭ 

ʨʝʟʴʙʫ. ʉʪʦʡʢʠ 19 ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʨʘʤʝ 10 ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ ʠ ʢʨʝʧʷʪʩʷ 

ʛʘʡʢʘʤʠ 20. ɺʘʣ 12 ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ 21 ʠ 22 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʢ ʩʪʦʡʢʝ 19. ʉʪʦʡʢʠ 19 ʚʳʧʦʣʥʝʥʳ ʩ ʨʝʟʴʙʦʡ. ʇʫʪʝʤ 

ʚʚʦʨʘʯʠʚʘʥʠʷ ʩʪʦʡʢʠ 19 ʚ ʨʝʟʴʙʦʚʫʶ ʯʘʩʪʴ ʚʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʤ 11 ʠ ʢʘʩʢʘʜʥʳʤ ʧʨʫʪʢʦʚʳʤ ʵʣʝʚʘʪʦʨʦʤ 5. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʜʢʘʧʳʚʘʝʤʦʛʦ 

ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʧʦʣʦʞʝʥʠʝ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ ʥʘ ʩʪʦʡʢʝ 19, ʪʦ ʝʩʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʫʞʠʥ 17, 18 ʠ ʧʨʫʪʢʘʤʠ ʢʘʩʢʘʜʥʦʛʦ ʵʣʝʚʘʪʦʨʘ 5 ʤʦʞʥʦ 

ʠʟʤʝʥʷʪʴ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʜʦ 
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ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʝʤ ʚʚʦʨʘʯʠʚʘʥʠʷ ʛʘʡʢʠ 

20 ʥʘ ʩʪʦʡʢʫ 19.  

ʇʨʠʚʦʜʥʦʡ ʚʘʣ 12 ʠʤʝʝʪ ʟʚʸʟʜʦʯʢʫ 23. ʇʨʠʚʦʜʥʦʡ ʚʘʣ 12 

ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʚʨʘʱʘʝʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʦʧʦʨʘʭ 21 ʠ 22 ʠ ʧʨʠʚʦʜ ʝʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʝʡ ʦʪ ʟʚʸʟʜʦʯʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʚʘʣ 

ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5. ʎʝʧʥʘʷ ʧʝʨʝʜʘʯʘ ʠ ʟʚʸʟʜʦʯʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʚʘʣ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5 ʥʝ ʧʦʢʘʟʘʥʳ.  

ʂʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ ʚʜʦʣʴ ʫʙʠʨʘʝʤʳʭ ʨʷʜʢʦʚ ʧʦʜʢʦʧʘʥʥʳʝ ʣʝʤʝʭʘʤʠ 1 ʠ 2 

ʢʣʫʙʥʝʥʦʩʥʳʝ ʧʣʘʩʪʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʩʢʦʨʦʩʪʥʦʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 3. ɿʘ ʩʯʝʪ 

ʪʦʛʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʨʫʪʢʦʚ ʩʢʦʨʦʩʪʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 3 ʙʦʣʴʰʝ, ʯʝʤ 

ʩʢʦʨʦʩʪʴ ʩʘʤʦʛʦ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʣʫʙʥʝʥʦʩʥʳʡ ʧʣʘʩʪ 

ʨʘʟʨʳʚʘʝʪʩʷ ʥʘ ʢʫʩʢʠ ʠ ʢʣʫʙʥʝʥʦʩʥʫʶ ʧʦʯʚʫ. ʂʣʫʙʥʝʥʦʩʥʘʷ ʧʦʯʚʘ ʩ 

ʧʦʯʚʝʥʥʳʤʠ ʢʦʤʢʘʤʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 4. 

ɻʣʫʙʠʥʫ ʭʦʜʘ ʣʝʤʝʭʦʚ 1 ʠ 2 ʜʦ 25 ʩʤ ʨʝʛʫʣʠʨʫʶʪ ʚʠʥʪʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ 8 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ 7. ʂʣʫʙʥʝʥʦʩʥʳʡ ʧʣʘʩʪ, ʧʝʨʝʭʦʜʷ 

ʩʢʦʨʦʩʪʥʦʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 3 ʥʘ ʦʩʥʦʚʥʦʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 4, ʘ ʟʘʪʝʤ ʥʘ 

ʢʘʩʢʘʜʥʳʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 5, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʤʝʣʴʯʘʝʪʩʷ. ʄʝʣʢʘʷ ʧʦʯʚʘ 

ʧʨʦʩʝʠʚʘʝʪʩʷ ʤʝʞʜʫ ʧʨʫʪʢʘʤʠ. ʅʝ ʨʘʟʨʫʰʝʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʩʪʦʣʦʥʳ ʩʭʦʜʷʪ ʩʦ ʩʢʦʨʦʩʪʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ 3 ʥʘ ʦʩʥʦʚʥʦʡ ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 4. ɺʝʨʭʥʷʷ ʚʝʪʚʴ ʦʩʥʦʚʥʦʛʦ 

ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 4 ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʩʪʨʷʭʠʚʘʝʪʩʷ ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ 

ʟʚʝʟʜʦʯʢʘʤʠ 9. ʇʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʠʟʤʝʣʴʯʘʶʪʩʷ, ʠ ʧʦʯʚʘ ʧʨʦʩʝʠʚʘʝʪʩʷ ʯʝʨʝʟ 

ʩʝʧʘʨʠʨʫʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 4. ʂʣʫʙʥʠ 

ʢʘʨʪʦʬʝʣʷ ʠ ʥʝ ʨʘʟʨʫʰʝʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʢʘʩʢʘʜʥʳʡ 

ʧʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ 5. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʠ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʚ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʩʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 

ʩʞʘʪʠʷ 17 ʠ 18, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʘʚʠʚʢʦʡ ʩ ʧʨʦʩʚʝʪʦʤ ʤʝʞʜʫ 

ʚʠʪʢʘʤʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʠ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ. ʂʣʫʙʥʠ 

ʢʘʨʪʦʬʝʣʷ ʠ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠʥ 17 ʠ 18 ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʢ ʩʝʨʝʜʠʥʝ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5. ʇʨʠ ʵʪʦʤ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ 

ʨʘʟʨʫʰʘʝʪʩʷ, ʘ ʧʦʯʚʘ ʧʨʦʩʝʠʚʘʝʪʩʷ ʤʝʞʜʫ ʧʨʫʪʢʘʤʠ ʢʘʩʢʘʜʥʦʛʦ ʵʣʝʚʘʪʦʨʘ 5. 

ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʦʯʠʱʘʶʪʩʷ ʦʪ ʧʦʯʚʳ ʩʧʠʨʘʣʴʥʳʤʠ ʧʨʫʞʠʥʘʤʠ 17 ʠ 18, 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5, ʘ ʟʘʪʝʤ ʥʘ 

ʧʦʯʚʫ ʙʝʟ ʨʘʩʢʘʪʳʚʘʥʠʷ ʟʘ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ, ʦʙʨʘʟʫʷ ʚʘʣʦʢ. 

ʉʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʧʨʦʚʦʣʦʢʠ ʢʨʫʛʣʦʛʦ 

ʩʝʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ, ʦʪʨʳʚ 

ʩʪʦʣʦʥʦʚ ʦʪ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ʉʧʠʨʘʣʴʥʳʝ ʧʨʫʞʠʥʳ 17 ʠ 18 ʨʘʟʨʫʰʘʶʪ 

ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ, ʦʪʨʳʚʘʶʪ ʩʪʦʣʦʥʳ ʦʪ ʢʣʫʙʥʝʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʘʷ ʩʝʧʘʨʘʮʠʷ ʧʦʯʚʳ ʥʘ ʢʘʩʢʘʜʥʦʤ ʧʨʫʪʢʦʚʦʤ ʵʣʝʚʘʪʦʨʝ 5.  

ʇʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʣʦʢʠ ʩʧʠʨʘʣʴʥʳʭ ʧʨʫʞʠʥ 17 ʠ 18, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʨʝʟʠʥʳ, ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʤʝʰʘʪʴ ʢʘʨʪʦʬʝʣʴ ʥʘ ʩʝʨʝʜʠʥʫ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ 5 ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ. ʇʨʠ ʨʘʙʦʪʝ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʡ 

ʤʘʰʠʥʳ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 27 % 
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ʠʥʪʝʥʩʠʬʠʢʘʪʦʨ 11 ʫʩʪʘʥʦʚʣʝʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʥʠʤ ʠ ʧʨʫʪʢʘʤʠ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʨʫʪʢʘʤʠ ʢʘʩʢʘʜʥʦʛʦ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 5 ʠ ʩʧʠʨʘʣʴʥʳʤʠ ʧʨʫʞʠʥʘʤʠ 17 ʠ 

18 ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʧʨʠʚʦʜʥʦʤ ʚʘʣʫ 12 ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ 11 ʠʟʤʝʥʷʶʪʩʷ 

ʛʘʡʢʘʤʠ 20, ʢʦʪʦʨʳʝ ʚʚʦʨʘʯʠʚʘʝʪʩʷ ʠʣʠ ʦʪʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʩʪʦʡʢʝ 19. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʝʧʘʨʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʘʟʤʝʱʝʥʠʝ ʚʳʢʦʧʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʪʦʣʴʢʦ ʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʷʜʢʘʭ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʧʦʧʘʜʘʥʠʝ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʨʷʜʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʜ ʢʦʣʸʩʘ 

ʫʙʦʨʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ. 
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ʋɼʂ 691.115 

ɹʦʡʢʦ ɸ. ʀ. ʢ.ʪ.ʥ., 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʂɸʂʀʄ ɼʆʃɾɽʅ ɹʓʊʔ ʇʆɻʈʋɿʏʀʂ ɼʃʗ ʄɸʃʆʕʊɸɾʅʆɻʆ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ? 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʦʨʤʦʡ, ʢʦʛʜʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʡ 

ʦʙʲʝʢʪ ʜʦʩʪʘʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʙʝʪʦʥ ʠ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ. ʇʦʩʣʝʜʥʠʝ, ʥʘʜʦ ʝʱʝ 

ʠʟʛʦʪʦʚʠʪʴ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʟʘʪʝʤ, ʜʦʩʪʘʚʠʪʴ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʘʷ 

ʜʣʠʥʥʘʷ ʠ ʩʣʦʞʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʣʠʰʴ ʥʝʢʦʪʦʨʳʤ 

ʩʥʠʞʝʥʠʝʤ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʣʠ ʙʝʪʦʥʘ. 

ʆʜʥʘʢʦ, ʫ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʚʝʩʴʤʘ 

ʩʫʱʝʩʪʚʝʥʥʳʝ, ʥʝʜʦʩʪʘʪʢʠ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

(ʤʠʢʩʝʨʳ); 

- ʧʨʠ ʧʝʨʝʚʦʟʢʝ, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ ʧʦʣʫʯʘʩʘ, ʩʥʠʞʘʝʪʩʷ ʤʘʨʢʘ ʙʝʪʦʥʘ ʠʣʠ 

ʨʘʩʪʚʦʨʘ, ʘ ʩʧʫʩʪʷ ʝʱʝ ʯʘʩ ï ʝʛʦ ʣʫʯʰʝ ʠ ʚʦʚʩʝ ʫʪʠʣʠʟʠʨʦʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʫʞʝ 

ʚʦʚʩʶ ʟʘʧʫʱʝʥʳ ʥʝʦʙʨʘʪʠʤʳʝ ʧʨʦʮʝʩʩʳ ʩʭʚʘʪʳʚʘʥʠʷ ʠ ʦʪʚʝʨʜʝʚʘʥʠʷ; 

- ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʛʨʫʟʢʠ ʙʝʪʦʥʘ ʠʣʠ ʨʘʩʪʚʦʨʘ ʠʟ ʘʚʪʦʤʦʙʠʣʷ-ʤʠʢʩʝʨʘ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʜʦʙʘʚʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ; 

- ʧʨʠ ʜʦʩʪʘʚʢʝ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʩʚʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʣʦʝʥʠʝ 

ʙʝʪʦʥʘ/ ʨʘʩʪʚʦʨʘ; 

- ʩʣʦʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ-ʤʠʢʩʝʨʦʚ, ʥʘʧʨʠʤʝʨ: ʦʜʠʥ-ʜʚʘ 

ʨʘʟʘ ʚ ʛʦʜ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʙʦʯʢʠ ʠʟʥʫʪʨʠ, ʧʦʩʣʝ ʢʘʞʜʦʡ ʨʘʟʛʨʫʟʢʠ 

ʧʨʦʤʳʚʢʘ ʙʦʯʢʠ ʧʨʠʚʝʟʝʥʥʦʡ ʩ ʩʦʙʦʡ ʚʦʜʦʡ (ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʩʪʴ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʜʣʷ ʵʪʦʛʦ ʤʝʩʪʦ), ʝʞʝʜʥʝʚʥʘʷ ʤʦʡʢʘ ʚʩʝʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʢʠʩʣʦʪʳ, ʯʪʦʙʳ ʩʤʳʪʴ ʦʩʪʘʪʢʠ ʙʝʪʦʥʘ ʠ ʨʘʩʪʚʦʨʘ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʚʢʠ ʛʦʪʦʚʦʛʦ ʙʝʪʦʥʘ ʠʣʠ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʜʲʝʤʘʤʠ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 6%. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʠʟʚʦʜʠʪʴ 

ʙʝʪʦʥ ʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʦʙʲʝʢʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʜʦʭʦʜ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 2000-2500 ʨʫʙ. ʟʘ 

ʤ
3
. ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʠʜʝʷ ʥʝ ʨʘʟ ʚʦʟʥʠʢʘʣʘ ʚ ʫʤʘʭ ʣʶʜʝʡ, 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʧʝʨʝʜʚʠʞʥʳʭ ʙʝʪʦʥʥʳʭ ʟʘʚʦʜʦʚ 

ʜʣʷ ʦʯʝʥʴ ʢʨʫʧʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʝʛʦʜʥʷʰʥʠʡ 

ʨʳʥʦʢ, ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʭʦʪʷ ʙʳ ʤʘʣʦ-ʤʘʣʴʩʢʠ ʧʨʠʝʤʣʝʤʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʘ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʛ. 

ʈʷʟʘʥʠ ʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʥʘʰʠʤ ʦʮʝʥʢʘʤ, ʧʦʪʨʝʙʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʛʦʪʦʚʳʭ ʩʤʝʩʷʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ 

ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 1,5 ʜʦ 100 ʤ
3
 ʚ ʯʘʩ.  
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʢʦʥʮʝʧʮʠʶ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʛʦ ʙʝʪʦʥʘ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʡ ʢ 

ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ: 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʫʢʣʦʥʘʤʠ 

ʤʝʩʪʥʦʩʪʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʨʘʙʦʪʳ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ; 

- ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʚʩʝʭ ʟʚʝʥʴʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʠʟʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ; 

- ʥʠʟʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ; 

- ʢʦʤʧʘʢʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

- ʜʦʩʪʘʚʢʫ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʥʘʠʙʦʣʴʰʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ; 

- ʟʘʪʝʤ ʧʝʩʦʢ ʠ ʱʝʙʝʥʴ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʙʫʨʪʳ, ʘ ʮʝʤʝʥʪ (ʧʨʠ ʜʦʩʪʘʚʢʝ 

ʮʝʤʝʥʪʦʚʦʟʦʤ) ï ʚ ʩʠʣʦʩ; 

- ʧʦʛʨʫʟʯʠʢʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʜʦʟʘʪʦʨʦʤ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʟʘʛʨʫʟʢʘ ʩʤʝʩʠʪʝʣʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ; 

- ʚʳʛʨʫʟʢʘ ʛʦʪʦʚʦʡ ʩʤʝʩʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʨʫ ʜʣʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠʣʠ ʚ 

ʙʘʜʴʶ ʜʣʷ ʟʘʣʠʚʢʠ; 

- ʫʢʣʘʜʢʘ ʩʤʝʩʠ ʚ ʦʧʘʣʫʙʢʫ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ: 

1) ɹʝʪʦʥʦʩʤʝʩʠʪʝʣʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʣʫʘʢʪʠʚʥʦʛʦ ʪʠʧʘ ʉɹ-1000 (ʩʤ. 

ʨʠʩʫʥʦʢ 1), ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʢʦʣʦ 150 ʪʳʩ.ʨʫʙ. 

 
ʈʠʩʫʥʦʢ 1 - ɹʝʪʦʥʦʩʤʝʩʠʪʝʣʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʉɹ-1000 

 

2) ʄʠʥʠ-ʧʦʛʨʫʟʯʠʢ (ʩʤ. ʨʠʩʫʥʦʢ 2), ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ 1400 

ʪʳʩ.ʨʫʙ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʠʥʠ-ʧʦʛʨʫʟʯʠʢ.? 

 

3) ʊʘʨʘ ʜʣʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘ ʝʜʠʥʠʮʫ 10 

ʪʳʩ.ʨʫʙ. 

4) ɹʘʜʴʷ ʜʣʷ ʟʘʣʠʚʢʠ ʙʝʪʦʥʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ 25 ʪʳʩ.ʨʫʙ. 

 

 
ʈʠʩʫʥʦʢ 3 - ɹʘʜʴʷ ʜʣʷ ʟʘʣʠʚʢʠ ʙʝʪʦʥʘ 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʘʭ 1é3 ʥʝ ʧʦʜʭʦʜʠʪ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

1) ɹʝʪʦʥʦʩʤʝʩʠʪʝʣʴ (ʩʤ. ʨʠʩʫʥʦʢ 1) ʪʨʝʙʫʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ 

ʪʨʸʭʬʘʟʥʦʛʦ ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ 15-20 ʂɺʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʘ ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʥʝʚʦʟʤʦʞʥʦ; 

2) ʄʠʥʠ - ʧʦʛʨʫʟʯʠʢ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ; 

3) ʊʘʨʘ ʜʣʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʙʲʝʤ, ʢʨʘʪʥʳʡ ʦʙʲʝʤʫ 

ʚʛrʨʫʟʢʠ ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʷ (ʩʤ. ʨʠʩʫʥʦʢ 1). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢ ʞʝ 

ʫʤʝʥʴʰʠʪʴ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʥʳʡ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʛʦ ʙʝʪʦʥʘ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʩʤʝʩʝʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 
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ʂʦʤʧʣʝʢʩ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʘʚʪʦʧʦʛʨʫʟʯʠʢ, 

ʩʦʟʜʘʥʥʳʡ ʧʦ ʧʨʠʥʮʠʧʫ: ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ï ʩʘʤʦʧʦʛʨʫʟʯʠʢ ʦʩʥʘʱʝʥʥʳʡ 

ʛʨʫʟʦʧʦʜʲʝʤʥʳʤ ʧʦʨʪʘʣʦʤ, ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʘʚʝʩʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 130 ʪʳʩ. ʨʫʙ.; ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʚʩʪʨʦʝʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʪ 110 ʪʳʩ. 

ʨʫʙ; ʪʘʨʫ ʜʣʷ ʜʦʟʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʧʨʠ ʟʘʛʨʫʟʢʝ ʚ 

ʩʤʝʩʠʪʝʣʴ ʠ ʪʘʨʫ ʜʣʷ ʛʦʪʦʚʦʡ ʩʤʝʩʠ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 20 ʪʳʩ. ʨʫʙ. 

ʇʣʘʥʠʨʫʝʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʞʠʜʘʝʪʩʷ ʜʦ 2,5 ʪʳʩ. ʨʫʙ. ʟʘ ʤ
3
 

ʛʦʪʦʚʦʛʦ ʙʝʪʦʥʘ ʪʷʞʝʣʳʭ ʤʘʨʦʢ, ʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʘʙʦʯʫʶ ʩʤʝʥʫ ʙʨʠʛʘʜʳ 

ʙʝʪʦʥʱʠʢʦʚ ï ʜʦ 200 ʪʳʩ. ʨʫʙ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ ʉɽʇɸʈʀʈʋʖʑɽʁ ʉʇʆʉʆɹʅʆʉʊʀ 

ʇʈʋʊʂʆɺʆɻʆ ʕʃɽɺɸʊʆʈɸ ʉ ɼʀʉʂʆɺʓʄ ɺʆʈʆʐʀʊɽʃɽʄ 

 

ʉ ʤʦʤʝʥʪ ʠʟʦʙʨʝʪʝʥʠʷ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʧʨʦʰʣʦ ʙʦʣʴʰʝ ʩʪʘ ʣʝʪ, ʥʦ 

ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʝʤʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥʘʭ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʦʥ 

ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʦʪʜʝʣʝʥʠʷ (ʩʝʧʘʨʠʨʦʚʘʥʠʷ) 

ʢʣʫʙʥʝʡ ʦʪ ʧʦʯʚʳ ʠ ʧʨʠʤʝʩʝʡ [1]. ʆʜʥʘʢʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, 
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ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩ ʢʘʯʝʩʪʚʦʤ ʚʳʜʝʣʝʥʠʷ 

ʧʨʠʤʝʩʝʡ ʠʟ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʚʦʨʦʭʘ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʧʘʨʘʮʠʠ  

ʧʦʯʚʳ ʥʘ ʧʨʫʪʢʦʚʳʭ ʵʣʝʚʘʪʦʨʘʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ ʩʝʧʘʨʘʮʠʠ [2,6,7,8,9]. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʧʨʠʜʫʤʘʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ, ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʪʥʘ ʵʣʝʚʘʪʦʨʘ ʠ ʤʥʦʛʠʤ 

ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [3]. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʧʦʯʚʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʩʝʧʘʨʘʪʦʨ - ʜʠʩʢʦʚʳʡ ʚʦʨʦʰʠʪʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1-ʇʨʫʪʢʦʚʳʡ ʵʣʝʚʘʪʦʨ ʩ ʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ[5]. 
 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪʩʷ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʩʝʧʘʨʘʮʠʠ  

ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʯʚʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ [4]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʧʘʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ ʩ ʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʦʙʱʠʡ ʚʠʜ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʃʘʙʦʨʘʪʦʨʥʘʷ  

ʫʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʫʯʘʩʪʢʘ ʧʦʣʦʪʥʘ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʪʝʣʝʞʢʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʤʳ, ʧʦʜʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʤʝʰʢʘʤʠ ʠ ʢʦʣʝʩ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʱʠʡ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʝʧʘʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʩ ʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ 

 

ʅʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥ ʜʠʩʢʦʚʳʡ 

ʚʦʨʦʰʠʪʝʣʴ ʩ ʧʘʣʴʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʢʨʳʪʠʝ ʠʟ ʰʣʘʥʛʘ (ɻʆʉʊ 18698-79) 

ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 0,016 ʤ ʠ ʥʘʨʫʞʥʳʤ 0,026 ʤ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 
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ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʟʠʥʦʚʦʛʦ ʩʣʦʷ (ʨʝʟʠʥʘ ʤʘʨʢʠ ʀʈʇ-1265), ʥʠʪʷʥʦʛʦ ʢʘʨʢʘʩʘ 

(ʫʩʠʣʝʥʠʷ) (ʧʦʣʠʘʤʠʜʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʥʠʪʴ ʤʘʨʢʠ ɸ ʧʦ ɻʆʉʊ22693) ʩ  

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʩʣʦʷʤʠ ʠʟ ʨʝʟʠʥʳ. ʇʨʠʚʦʜ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 4ɸʄʍ71ɺ4ʋ3 

ʤʦʱʥʦʩʪʴʶ 0,75 ʂɺʪ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʧʨʠʚʦʜʥʳʝ 

ʰʢʠʚʳ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ ʰʢʠʚʳ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʘʣ ʩʥʠʞʝʥʠʷ ʦʙʦʨʦʪʦʚ, ʜʘʣʴʰʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʰʢʠʚ ʧʨʠʚʦʜʘ 

ʜʠʩʢʦʚʦʛʦ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʘ  ʠ ʯʝʨʝʟ ʧʨʷʤʫʶ ʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ  ʧʨʠʚʦʜʠʪ ʚ 

ʜʚʠʞʝʥʠʝ ʚʪʦʨʦʡ ʜʠʩʢʦʚʳʡ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨ. 

 

 
ʈʠʩʫʥʦʢ  3 ï ɼʠʩʢʦʚʳʡ ʚʦʨʦʰʠʪʝʣʴ 

 

ʇʦʜ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣʦʪʥʘ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʜʣʷ ʩʙʦʨʘ 

ʧʦʯʚʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʝʤʢʦʩʪʠ ʚ ʚʠʜʝ ʤʝʰʢʦʚ. ʇʨʠʚʦʜ 

ʧʦʜʘʶʱʝʡ ʪʝʣʝʞʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʝʙʝʜʢʠ, ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʚʘʣʘ 

ʥʘ ʢʦʪʦʨʳʡ ʥʘʤʘʪʳʚʘʝʪʩʷ ʩʪʘʣʴʥʦʡ ʪʨʦʩ (ɻʆʉʊ 3066-80) ʜʠʘʤʝʪʨʦʤ 3 ʤʤ, 

ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ i = 2,5 (ʚʝʜʫʱʘʷ ʟʚʝʟʜʦʯʢʘ ʠʤʝʝʪ 

48 ʟʫʙʴʝʚ, ʚʝʜʦʤʘʷ ï 19 ʟʫʙʴʝʚ, ʰʘʛ ʮʝʧʠ t= 12,7 ʤʤ) ʠ ʜʚʠʛʘʪʝʣʷ ʤʦʱʥʦʩʪʴʶ 

1000 ɺʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʦʨʦʪʦʚ ʨʘʚʥʳʤʠ 500 ʦʙ/ʤʠʥ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ ʩʢʦʨʦʩʪʴ ʧʦʜʘʶʱʝʡ ʪʝʣʝʞʢʠ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ, ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚʳʭ ʚʦʨʦʰʠʪʝʣʝʡ ʧʫʪʝʤ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʤʥʝʡ ʧʨʠʚʦʜʘ 

ʤʝʞʜʫ ʰʢʠʚʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ. 

ʇʦʯʚʘ, ʧʨʠʤʝʥʷʝʤʘʷ  ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʚ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʫʚʣʘʞʥʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʳʜʝʨʞʠʚʘʥʠʷ ʚ 

ʪʝʯʝʥʠʠ ʩʫʪʦʢ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ  ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ ʧʨʦʙ ʦʙʱʝʡ 

ʤʘʩʩʦʡ ʥʝ ʤʝʥʝʝ 1 ʢʛ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 0,25 ʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 0,05 ʤ ʚ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ. ʊʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʚ, ʜʝʣʘʣʠʩʴ ʜʚʝ ʪʝʩʪʠʨʫʝʤʳʝ ʧʨʦʙʳ 

ʤʘʩʩʦʡ ʦʪ 15 ʜʦ 50 ʛ. ɺʳʩʫʰʠʚʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʫʰʠʣʴʥʦʤ 

ʰʢʘʬʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʨʘʚʥʦʡ 105Ñ2 
0
ʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ  0,1 ʛ. 

ʉ ʮʝʣʴʶ ʟʘʜʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʫ, ʩ ʧʦʤʦʱʴʶ ʪʨʘʤʙʦʚʢʠ, 

ʫʧʣʦʪʥʷʣʠ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʠʟʤʝʨʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ  ʪʚʝʨʜʦʤʝʨʘ ʈʝʚʷʢʠʥʘ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚʦʨʦʭ, ʫʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʦʜʘʶʱʝʡ ʪʝʣʝʞʢʝ. ʇʦʜʘʯʘ ʢʣʫʙʥʝʥʦʩʥʦʛʦ 
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ʚʦʨʦʭʘ ʤʝʥʷʣʘʩʴ ʦʪ 70 ʢʛ/ʤ ʜʦ 110 ʢʛ/ʤ.  ʇʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʫʪʢʦʚʦʛʦ 

ʵʣʝʚʘʪʦʨʘ ʜʣʷ ʩʙʦʨʘ ʧʨʦʩʝʷʥʥʦʡ ʧʦʯʚʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʰʢʠ, 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʨʝʰʝʪʢʠ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ  288 ʤʤ ʥʘ 214 ʤʤ.ʆʧʨʝʜʝʣʝʥʠʝ 

ʤʘʩʩʳ ʧʦʜʘʚʘʝʤʦʛʦ ʠ ʧʨʦʩʝʠʚʘʝʤʦʛʦ ʚʦʨʦʭʘ ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ  

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʦʚ.ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ ʪʨʝʭʢʨʘʪʥʘʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʜʠʩʢʦʚʳʭ ʚʦʨʦʰʠʪʝʣʝʡ ʥʘ ʩʝʧʘʨʠʨʫʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʫʪʢʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩ ʜʠʩʢʦʚʳʤʠ 

ʚʦʨʦʰʠʪʝʣʷʤʠ  ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʦʪʜʝʣʝʥʠʷ 

ʧʨʠʤʝʩʝʡ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʚʦʨʦʭʘ. ʇʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʣʥʦʪʦʡ ʩʝʧʘʨʘʮʠʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʩʝʷʥʥʦʡ 

ʧʦʯʚʳ ʟʘ ʧʨʦʭʦʜ ʧʦʣʦʪʥʘ ʵʣʝʚʘʪʦʨʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʪʳ ʧʨʦʩʝʠʚʘʥʠʷ ʧʦʯʚʳ ʧʨʠʤʝʥʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝ: 

n
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mmm +++
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21e    ,                             (1) 

ʛʜʝ  Ů - ʧʦʣʥʦʪʘ ʩʝʧʘʨʘʮʠʠ ʧʦʯʚʳ; 

m1émx -  ʤʘʩʩʘ ʧʦʯʚʳ ʚ 1éʭ ʤʝʰʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʛ; 

mn - ʤʘʩʩʘ ʚʦʨʦʭʘ, ʥʘʭʦʜʷʱʘʷʩʷ  ʥʘ ʧʦʣʦʪʥʝ ʵʣʝʚʘʪʦʨʘ, ʢʛ. 

 

ʊʘʙʣʠʮʘ 1- ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʝʧʘʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ ʩ ʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ. 
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1 2 3 4 5 6 7 8 9 10 

1 ʍ1 ʢʛ/ʤ 90  0 20  110  +1 70  -1 

2 ʍ2 ʤ/ʩ 0,25  0 0,05  0,30  +1 0,20  -1 

3 ʍ3 ʦʙ/ʤʠʥ 100 0 20 120 +1 80 -1 

ʍ1ï ʧʦʜʘʯʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʚʦʨʦʭʘ, ʢʛ/ʤ; 

ʍ2ï ʩʢʦʨʦʩʪʴ ʧʦʜʘʶʱʝʡ ʪʝʣʝʞʢʠ, ʤ/ʩ; 

ʍ3ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚʦʛʦ ʚʦʨʦʰʠʪʝʣʷ, ʦʙ/ʤʠʥ. 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʠʤʝʣ ʪʨʝʭʢʨʘʪʥʫʶ ʧʦʚʪʦʨʥʦʩʪʴ. ʄʘʪʝʨʠʘʣʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʦʡ STATISTIKAv6.  

  ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʝʧʘʨʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʫʪʢʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ, 
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ʦʩʥʘʱʝʥʥʦʛʦ ʜʠʩʢʦʚʳʤ ʚʦʨʦʰʠʪʝʣʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʫʩʪʘʥʦʚʦʢ, ʛʜʝ 

ʧʨʫʪʢʦʚʳʡ ʩʝʧʘʨʘʪʦʨ ʢʦʧʠʨʫʝʪ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʝʘʣʴʥʳʭ ʤʘʰʠʥ, ʧʦʜʘʶʱʘʷ 

ʪʝʣʝʞʢʘ ʧʨʠʚʦʜʠʣʘʩʴ ʚ ʜʚʠʞʝʥʠʝ ʚʤʝʩʪʝ ʩ ʧʦʣʦʪʥʦʤ ʵʣʝʚʘʪʦʨʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʩʢʦʚʦʛʦ ʚʦʨʦʰʠʪʝʣʷ, ʠ ʫʤʝʥʴʰʠʪʴ 

ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʜʚʠʞʝʥʠʝ ʠ ʢʦʣʝʙʘʥʠʷ ʧʦʣʦʪʥʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ ʩʝʧʘʨʘʮʠʠ. 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ. ɸ. ʂʦʩʪʳʯʝʚʘ" (ʌɻɹʆʋ ɺʇʆ 

http://ej.kubagro.ru/2014/08/pdf/26.pdf
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ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ. ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʊɽʍʅʀʏɽʉʂʀʁ ʉɽʈɺʀʉ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʋʊʀʃʀɿɸʎʀʀ 

ʅɽɿɽʈʅʆɺʆʁ ʏɸʉʊʀ ʋʈʆɾɸʗ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʥʝʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʫʨʦʞʘʷ (ʅʏʋ) [1, 2] 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʠ, ʢʦʛʜʘ ʚʝʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʞʘʡ  

ʫʙʠʨʘʝʪʩʷ ʟʝʨʥʦʫʙʦʨʦʯʥʳʤ ʢʦʤʙʘʡʥʦʤ, ʟʝʨʥʦ ʦʙʤʦʣʘʯʠʚʘʝʪʩʷ ʠ ʩʦʙʠʨʘʝʪʩʷ ʚ 

ʙʫʥʢʝʨʝ, ʅʏʋ ʫʢʣʘʜʳʚʘʝʪʩʷ ʧʦʟʘʜʠ ʢʦʤʙʘʡʥʘ ʚ ʚʘʣʦʢ, ʦʪʢʫʜʘ ʧʦʜʙʠʨʘʝʪʩʷ ʠ 

ʠʟʤʝʣʴʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʟʤʝʣʴʯʠʪʝʣʷʤʠ-ʤʫʣʴʯʠʨʦʚʱʠʢʘʤʠ. ʊʘʢʞʝ, ʤʦʞʝʪ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʋʕʉ), ʟʘʤʝʥʷʶʱʠʭ ʜʦ 4-5 ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
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ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩ ʛʦʜʦʚʦʡ ʟʘʛʨʫʟʢʦʡ ʢʘʞʜʦʛʦ ʥʝ ʙʦʣʝʝ 200-300 ʯʘʩʦʚ ʚ 

ʛʦʜ [3]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʅʏʋ, ʠʩʭʦʜʷ 

ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʊʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩè [4], ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

1. ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ; 

2. ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ; 

3. ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ.  

ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʚʨʝʤʝʥʠ, ʵʪʦ ʣʠʙʦ ʚʨʝʤʷ 

ʧʨʦʩʪʦʝʚ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʩʪʦʝʤ ʪʝʭʥʠʢʠ ʠʟ-ʟʘ ʧʦʣʦʤʦʢ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪ.ʜ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ (ʅʏʋ)[4]: 

,                                            (1) 

ʛʜʝ Wʩʤ ï ʩʤʝʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʛʘ/ʩʤ; 

Bp ï ʨʘʙʦʯʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ, ʤ; 

Vp ï ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʢʤ/ʯ; 

ʊʩʤ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ, ʯ; 

Ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ. 

 

ʀʟ ʚʳʨʘʞʝʥʠʷ (1), ʚʠʜʠʤ, ʯʪʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʚʥʦʩʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʤʘʰʠʥʳ, 

ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ Vp  ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʤʝʥʳ ʊʩʤ. ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʦʛʨʘʥʠʯʝʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʚ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ  ʫʭʫʜʰʠʪʩʷ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʦʡ 

ʦʧʝʨʘʮʠʠ. ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʩʢʘʞʝʪʩʷ ʥʘ ʫʩʪʘʣʦʩʪʠ ʤʝʭʘʥʠʟʘʪʦʨʘ, 

ʯʪʦ ʩʥʠʟʠʪ ʝʛʦ ʚʥʠʤʘʥʠʝ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʘʚʘʨʠʡ. ʇʦʵʪʦʤʫ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪʳ.  

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ (ʋʜʋ ʅʏʋ) ʚ ʩʦʩʪʘʚʝ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʘ (ʄʊɸ) ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʟʘʧʨʘʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʸʤʢʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʟʘʧʨʘʚʦʯʥʳʡ ʘʛʨʝʛʘʪ ï ʄʊɸ.   

ʊʘʢ ʟʘʧʘʩ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʧʦ ʦʙʲʸʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʸʤʢʦʩʪʠ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ [4, 5]: 

,                                                      (2) 

ʛʜʝ   ɟʨ-ʨ. ï ʧʣʦʪʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʢʛ/ʤ
3
; 

        ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ (ɚ=0,8-

0,95); 

Nʜ.ʚ. ï ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʚ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚʘʭ.), ʢʛ/ʛʘ; 

       Bp ï ʨʘʙʦʯʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ, ʤ; 

Vʪ.ʝ. ï ʦʙʲʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ, ʤ
3
. 
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ʏʪʦʙʳ ʩʦʛʣʘʩʦʚʘʪʴ ʨʘʙʦʪʫ ʟʘʧʨʘʚʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʤʝʩʪʦ ʠ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʡ ʟʘʧʨʘʚʢʠ, ʯʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʘ 

ʫʨʦʚʥʷ ʚ ʸʤʢʦʩʪʠ ʋʜʋ ʅʏʋ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʫʨʦʚʥʷ 

ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʤʝʭʘʥʠʟʘʪʦʨʫ ʠ ʟʘʧʨʘʚʦʯʥʦʤʫ ʘʛʨʝʛʘʪʫ. ʇʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ [2, 7]. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʋʜʋ ʅʏʋ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: 

- ʧʨʦʚʝʨʢʘ ʫʨʦʚʥʷ ʤʘʩʣʘ ʚ ʨʝʜʫʢʪʦʨʝ / ʟʘʤʝʥʘ ʯʝʨʝʟ 1000 ʤʦʪʦ-ʯ; 

- ʧʨʦʚʝʨʢʘ ʥʘʪʷʞʝʥʠʷ / ʩʦʩʪʦʷʥʠʷ ʨʝʤʥʝʡ (5 ʰʪʫʢ, ʧʨʦʬʠʣʴ B, ʜʣʠʥʘ 1550 

ʤʤ); 

- ʩʦʩʪʦʷʥʠʝ ʥʦʞʝʡ ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʦʚʝʨʢʘ ʢʨʝʧʣʝʥʠʷ; 

- ʩʤʘʟʢʘ ʫʟʣʦʚ ʪʨʝʥʠʷ; 

- ʧʨʦʚʝʨʢʘ / ʟʘʤʝʥʘ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʬʦʨʩʫʥʦʢ; 

- ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ; 

- ʧʨʦʚʝʨʢʘ ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ; 

- ʜʠʘʛʥʦʩʪʠʢʘ ʪʦʯʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʢʘʞʜʳʝ 8-

10 ʯ.). 

ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʦʩʪʦʷ ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ (ʚʳʨʘʞʝʥʠʝ (1)). ɼʦʩʪʠʯʴ ʵʪʦ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

(ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʬʦʪʦʵʣʝʤʝʥʪʘ ʧʨʠʸʤʥʠʢʘ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ), 

ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʬʦʨʩʫʥʦʢ (ʧʦ ʨʘʩʭʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ). 

ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʄʊɸ ʚ 

ʘʛʨʝʛʘʪʝ ʩ ʋʜʋ ʅʏʋ. 

ʊʘʢ, ʧʨʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʷʭ ʋʜʋ ʅʏʋ ʚ 2017 ʛʦʜʫ, ʟʘʧʘʩ ʨʘʙʦʯʝʛʦ ʭʦʜʘ, 

ʦʙʲʸʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʸʤʢʦʩʪʠ, ʩʦʩʪʘʚʠʣ 3000 ʤʝʪʨʦʚ ʧʨʠ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ 

7,6 ʢʤ/ʯ (2,11 ʤ/ʩ). ɿʘʧʨʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʧʦʣʷ ʚ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ  ʤʝʩʪʝ (ʚʨʝʤʷ ʥʘ 2 ʨʘʙʦʯʠʭ ʭʦʜʘ ʠ ʟʘʧʨʘʚʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʸʤʢʦʩʪʠ ʨʘʙʦʯʠʤ ʨʘʩʪʚʦʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 1050 ʩ.) [1]. ʏʘʩʦʚʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʄʊɸ ʄʊɿ-82.1+ʋʜʋʅʏʋ ʩʦʩʪʘʚʠʣʘ 5,04 ʛʘ/ʯ 

(ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʢʘʟʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 5,7 ʛʘ/ʯ). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʚʦ 

ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʚʨʝʤʷ ʫʢʘʟʘʥʦ ʚ ʩʝʢʫʥʜʘʭ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʋʜʋ ʅʏʋ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʩʤʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ɽʊʆ), ʫʚʝʣʠʯʝʥʠʠ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʤʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʛʠʩʪʦʛʨʘʤʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʝʨʚʦʚ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʄʊɸ, ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʥʦʩʷʪ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʝʜʣʘʛʘʝʤʦʝ ʋʜʋ ʅʏʋ ʧʨʠ ʧʦʤʦʱʠ, ʪʦʣʴʢʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʨʘʟʚʠʚʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ 5,7 ʛʘ/ʯ. 
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ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2014. ï ˉ 12-12. ï ʉ. 2541-2548. 

 

ʋɼʂ 631.3.636   
    ɻʫʪʤʘʥ ɺ.ʅ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

      ʋʆ ɹɻɸʊʋ, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ʀʅʅʆɺɸʎʀʆʅʅʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʉʆɼɽʈɾɸʅʀʗ ʉɺʀʅɽʁ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ɹʝʣʘʨʫʩʠ ʜʣʷ ʤʘʣʳʭ ʬʝʨʤ ʠ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʈʋʇ ʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʨʘʥʝʝ 

ʎʅʀʀ ʄʉʍ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʉʉʉʈ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʦʪʦʯʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʨʘʟʜʘʯʠ 

ʢʦʨʤʦʩʤʝʩʝʡ ʩʚʠʥʴʷʤ. ɹʘʟʦʚʳʤʠ ʤʘʰʠʥʘʤʠ ʟʜʝʩʴ ʷʚʠʣʠʩʴ ʩʤʝʩʠʪʝʣʠ ʢʦʨʤʦʚ 

ʦʜʥʦʚʘʣʴʥʳʝ ʉʂʆ-ʌ-3 ʠ ʉʂʆ-ʌ-6, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʳ 

ʢʦʨʤʦʮʝʭʠ ʆʂʉ-1; ʆʂʉ-3 ʠ ʆʂʉ-12. 

ɼʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʟʨʘʙʦʪʘʥʳ 

ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʰʥʝʢʦʚʦʛʦ ʧʠʪʘʪʝʣʷ ʇʂʐ-1 ʠ 

ʨʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ ʢ ʀʉʂ-3. ʆʥʠ ʦʙʝʩʧʝʯʘʪ ʩʥʠʞʝʥʠʝ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʣʠʥʠʠ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ 2-3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʠʡʥʳʤ ʧʠʪʘʪʝʣʝʤ ʇɿʄ-1,5. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʠʪʘʪʝʣʴ ʢʦʨʤʦʚ ʰʥʝʢʦʚʳʡ ʇʂʐ-1 

 

ʈʘʟʨʘʙʦʪʘʥʳ ʜʦʟʘʪʦʨ ʢʦʨʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɼʂʂ-1 ʠ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʙʦʪʦʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʟʠʨʦʚʘʪʴ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʨʘʮʠʦʥʘ (ʢʦʥʮʢʦʨʤʘ, ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʳ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ) ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʨʝʮʝʧʪʫ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʩ ʧʫʣʴʪʘ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʟʘʜʘʪʴ ʩʦʩʪʘʚ ʥʦʚʦʛʦ ʨʘʮʠʦʥʘ. 

ɼʣ̫ ʜʦʩʪʘʚʢʠ ʢʦʨʤʦʩʤʝʩʝʡ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 75 % ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʜʦʟʘʤʠ 

ʟʝʣʝʥʳʭ ʠ ʩʦʯʥʳʭ ʢʦʨʤʦʚ ʩʦʟʜʘʥ ʥʘʩʦʩ ʦʙʲʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʥʘ ʝʛʦ ʙʘʟʝ 

ʢʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆɼʂ-35. 

ʂʦʤʧʣʝʢʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʝʤ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʧʦʜʘʯʫ 
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ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ ʥʘ ʤʦʡʢʫ, ʠʟʤʝʣʴʯʝʥʠʝ ʚʳʤ ʪrʳʭ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ, 

ʜʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʠ ʧʦʜʘʯʫ ʚ ʩʤʝʩʠʪʝʣʠ (ʣʠʥʠʷ ʢʦʨʥʝʢʣʫʙʥʝ-

ʧʣʦʜʦʚ); ʧʨʠʝʤ ʠ ʧʦʜʘʯʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʝʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠʟ-ʧʦʜ 

ʢʦʤʙʘʡʥʦʚ, ʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ, ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʧʦʜʘʯʫ ʚ ʩʤʝʩʠʪʝʣʠ 

(ʣʠʥʠʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ); ʧʨʠʝʤ, ʥʘʢʦʧʣʝʥʠʝ, ʜʦʟʠʨʦʚʘʥʠʝ ʩʫʭʠʭ 

ʢʦʥʮʢʦʨʤʦʚ, ʧʦʜʘʯʫ ʠʭ ʚ ʩʤʝʩʠʪʝʣʠ (ʣʠʥʠʷ ʢʦʥʮʢʦʨʤʦʚ); ʧʨʠʝʤ, ʥʘʢʦʧʣʝʥʠʝ ʠ 

ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʧʦʜʘʯʫ (ʧʦ ʨʘʩʭʦʜʦʤʝʨʘʤ) ʦʙʨʘʪʘ, ʩʳʚʦʨʦʪʢʠ ʚ ʩʤʝʩʠʪʝʣʠ 

ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʚʦʜʳ (ʣʠʥʠʷ ʦʙʨʘʪʘ ʠ ʚʦʜʳ); ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʜʦʟʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʣʠʥʠʷ ʜʦʟʠʨʦʚʘʥʠʷ ʢʦʨʤʦʚ); ʉʤʝʰʠʚʘʥʠʝ 

ʢʦʨʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʣʠ ʙʝʟ ʥʝʝ (ʣʠʥʠʷ ʩʤʝʰʠʚʘʥʠʷ 

ʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʨʤʦʚ); ʚʳʜʘʯʫ ʠ ʜʦʩʪʘʚʢʫ ʛʦʪʦʚʳʭ ʩʤʝʩʝʡ ʠʟ ʢʦʨʤʦʮʝʭʘ 

ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ.ʆʙʩʣʫʞʠʚʘʝʪ ʮʝʭ ʦʧʝʨʘʪʦʨ.  

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʨʤʦʮʝʭʘ, ʝʛʦ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʧʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʩʥʠʞʘʝʪ 

ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 66 %, ʩʪʦʠʤʦʩʪʴ  

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 20 %, ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ 

ʤʦʡʢʫ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ ï ʚ  3-5 ʨʘʟ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ - ʚ 1,3ð1,4 ʨʘʟʘ. 
 

 
1- ʰʥʝʢʦʚʳʡ ʧʠʪʘʪʝʣʴ; 2, 10- ʪʨʘʥʩʧʦʨʪʝʨʳ ʊʉ-ʌ-40; 3 - ʠʟʤʝʣʴʯʠʪʝʣʴ ʀʉʂ-

ɿɸ; 4, 5. 11 - ʜʦʟʘʪʦʨʳ ɼʂʂ-1 ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʢʦʥʮʢʦʨʤʦʚ ʠ ʢʦʨʥʝʧʣʦʜʦʚ; 6  - 

ʧʠʪʘʪʝʣʴ ʇʂ-6; 7 - ʪʨʘʥʩʧʦʨʪʝʨ ʊʉʅ-160; 8 - ʪʨʘʥʩʧʦʨʪʝʨ ʊʂ-5; 9 - ʤʦʡʢʘ-

ʠʟʤʝʣʴʯʠʪʝʣʴ ʀʂʄ-ʌ-10; 12, 17,19 - ʩʙʦʨʥʳʡ, ʨʝʚʝʨʩʠʚʥʳʡ ʠ ʚʳʛʨʫʟʥʦʡ 

ʰʥʝʢʠ ʂɺ-ʌ-40; 13 -  ʨʝʟʝʨʚʫʘʨ ɺ2-ʆʄ-25; 14-ʥʘʩʦʩ; 15 - ʩʯʝʪʯʠʢ ʋʂɺ; 16, 18 - 

ʩʤʝʩʠʪʝʣʠ ʉʂʆ-ʌ-3; 20 - ʫʣʦʚʠʪʝʣʴ ʧʨʠʤʝʩʝʡ; 21 -ʥʘʩʦʩ ʆɼʂ-35; 22, 23- 

ʰʣʘʥʛʦʚʳʡ ʠ ʰʘʨʦʚʦʡ ʟʘʪʚʦʨʳ; 24- ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʠʩʫʥʦʢ 2 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʨʤʦʮʝʭʘ 
 

ɺ ʈʋʇ "ʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ" ʚ 

ʧʝʨʠʦʜ ʩ 1986 ʛʦʜʘ ʩʦʟʜʘʥʳ ʩʤʝʩʠʪʝʣʠ ʢʦʨʤʦʚ ʦʜʥʦʚʘʣʴʥʳʝ ʉʂʆ-ʌ-3, ʉʂʆ-ʌ-6 

ʚʟʘʤʝʥ ʜʚʫʭʚʘʣʴʥʳʭ ʩʤʝʩʠʪʝʣʝʡ ʉ-2 ʠ ʉ-12, ʦʙʣʘʜʘʚʰʠʭ ʙʦʣʴʰʦʡ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʩʤʝʰʠʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 3 - ʉʤʝʩʠʪʝʣʠ ʢʦʨʤʦʚ ʦʜʥʦʚʘʣʴʥʳʝ ʉʂʆ-ʌ-6 ʠ ʉʂʆ-ʌ-3 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠʪʝʣʝʡ ʉʂʆ-ʌ-3, ʉʂʆ-ʌ-6 ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ 

ʧʣʦɦʘʜʴ ʢʦʨʤʦʮʝʭʦʚ ʚ 1,5 ʨʘʟʘ ʠ ʩʥʠʟʠʪʴ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʥʘ 30%. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʙʳʣ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ ʨʘʟʜʘʪʯʠʢ ʩʤʝʩʠʪʝʣʴ ʈʉ-5ɹ ʩ 

ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʠ ʨʘʟʜʘʯʝ ʢʦʨʤʦʩʤʝʩʝʡ. 

 

 
ʈʠʩʫʥʦʢ 4 - ʈʘʟʜʘʪʯʠʢ-ʩʤʝʩʠʪʝʣʴ ʢʦʨʤʦʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʈʉï5ɹ 

 

ɼʝʬʠʮʠʪ ʢʦʥʮʢʦʨʤʦʚ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʚʠʥʝʡ ʚ 90-ʛʦʜʳ ʧʦʪʨʝʙʦʚʘʣ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ ʚ ʨʘʮʠʦʥʘʭ. ʂʦʨʥʝʢʣʫʙʥʝʧʣʦʜʳ 

ʦʙʳʯʥʦ ʙʳʣʠ ʟʘʛʨʷʟʥʝʥʳ ʦʩʪʘʪʢʘʤʠ ʧʦʯʚʳ ʠ ʢʘʤʥʷʤʠ ʜʦ 30% ʧʦ ʤʘʩʩʝ. ʕʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʤʦʡʢʠ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ 

ʚʟʘʤʝʥ ʀʂʄ-5 ʠ ʀʂʄ-ʌ-10. ʄʦʡʢʘ ʙʘʨʘʙʘʥʥʘʷ ʄʂʃ-10 ʦʩʫʱʝʩʪʚʣʷʣʘ 

ʥʘʜʝʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʪʤʳʚʘʥʠʷ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ ʦʪ ʦʩʪʘʪʢʦʚ 

ʧʦʯʚʳ ʠ ʫʜʘʣʷʣʘ 100% ʢʘʤʥʝʡ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʧʨʠ ʤʘʣʦʤ ʫʜʝʣʴʥʦʤ 

ʨʘʩʭʦʜʝ ʚʦʜʳ ʠ ʤʘʣʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ . 

 
ʈʠʩʫʥʦʢ 5 ï ʄʦʡʢʘ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʦʚ ʄʂʃ-10 

 

ʈʘʟʨʘʙʦʪʘʥʳ ʦʪʜʝʣʴʥʳʝ ʤʘʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʚʷʟʘʪʴ ʚ ʧʦʪʦʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ ʢʦʨʤʦʮʝʭʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʩʤʝʩʝʡ ʠ ʧʦʜʘʯʠ 

ʠʭ ʚ ʣʠʥʠʠ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ. ɺ ʵʪʠʭ ʢʦʨʤʦʮʝʭʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʥʘʛʨʝʚʘʥʠʷ ʜʦ 70  ʢʘʨʪʦʬʝʣʷ 
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ʚʟʘʤʝʥ ʝʛʦ ʟʘʧʘʨʠʚʘʥʠʷ,ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʵʢʦʥʦʤʠʪʴ ʜʦ 40% ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɺʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʨʤʦʩʤʝʩʠ (ʢʦʥʮʢʦʨʤʘ,ʠʟʤʝʣʴʯʝʥʥʳʝ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʳ, 

ʠʟʤʝʣʴʯʝʥʥʘʷ ʟʝʣʝʥʥʘʷ ʤʘʩʩʘ)ʜʦʟʠʨʦʚʘʣʠʩʴ ʧʦ ʚʝʩʦʚʦʤʫ ʧʨʠʥʮʠʧʫ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʧʦʤʦʱʴʶ ʜʦʟʘʪʦʨʦʚ ɼʂʂ-1. ɿʝʣʝʥʘʷ ʤʘʩʩʘ 

ʠʟʤʝʣʴʯʘʣʘʩʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ-ʩʤʝʩʠʪʝʣʝʤ ʀʉʂ-3.  

 

 
ʈʠʩʫʥʦʢ 6 - ʆʙʦʨʫʜʦʚʘʥʠʝ ʢʦʨʤʦʮʝʭʘ ʆʂʉ-12 

 

ʇʨʠʛʦʪʦʚʣʝʥʘʷ ʢʦʨʤʦʩʤʝʩʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʘʩʴ ʥʘʩʦʩʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʆɼʂ-35 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʨʤʫʰʢʠ ʠʣʠ 

ʨʘʟʜʘʪʯʠʢʠ ʈʉ-5ɹ. ʂʦʤʧʣʝʢʪ ʆʂʉ-12 ʚʧʠʩʘʥ ʚ ʧʨʦʝʢʪ ʢʦʨʤʦʮʝʭʦʚ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ, ʧʨʦʝʢʪʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ɹɽʃɻʀʇʈʆʉɽʃʔʍʆɿʇʈʆɽʂʊ. ɼʣʷ 

ʧʦʜʘʯʠ ʧʘʨʘ ʚ ʢʦʨʤʦʮʝʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʠʧʦʨʘʟʤʝʨʥʳʡ ʨʷʜ ʢʦʪʣʦʚ ʧʘʨʦʚʳʭ ʠ 

ʚʦʜʦʛʨʝʡʥʳʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʪʳʩʷʯʥʳʤʠ ʧʘʨʪʠʷʤʠ.  

ɺʧʝʨʚʳʝ ʚ ʉʉʉʈ ʨʘʟʨʘʙʦʪʘʥ ʤʦʙʠʣʴʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʢʦʨʤʦʨʘʟʜʘʪʯʠʢ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʂʄʋ-1, ʧʦʟʚʦʣʷʚʰʠʡ ʙʝʟ 

ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚʳʭ ʩʚʠʥʘʨʥʠʢʘʭ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʜʘʯʫ 

ʢʦʨʤʘ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʩʚʠʥʝʡ. 

 
1 ï ʙʫʥʢʝʨ ʩʫʭʦʛʦ ʢʦʨʤʘ, 2 ï ʝʤʢʦʩʪʴ ʜʣʷ ʚʦʜʳ, 3 ï ʰʥʝʢ, 4 ï ʜʦʟʘʪʦʨ 

ʢʦʤʙʠʢʦʨʤʘ, 5 ï ʢʦʨʤʦʨʘʟʜʘʪʯʠʢ, 6 ï ʤʝʰʘʣʢʘ, 7 ï ʢʦʥʪʨʦʣʣʝʨ, 8 ï ʢʦʣʝʩʥʘʷ 

ʧʘʨʘ, 9 ï ʢʦʨʤʫʰʢʘ, 10 ï ʧʨʠʚʦʜ ʥʘʩʦʩʘ, 11- ʧʨʠʚʦʜ ʤʝʰʘʣʢʠ 

ʈʠʩʫʥʦʢ 7 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ ʩ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ɺʩʝ ʫʢʘʟʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʣʦ ʚʳʧʦʣʥʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʠ ʨʘʟʜʘʯʝ ʢʦʨʤʦʚ ʩʚʠʥʴʷʤ ʩ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ 

ʵʬʬʝʢʪʦʤ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ. 
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ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʦʪʢʦʨʤʦʯʥʳʭ ʩʚʠʥʝʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʩʪʥʳʝ ʢʦʨʤʦʚʳʝ ʨʝʩʫʨʩʳ (ʩʳʚʦʨʦʪʢʘ, ʙʘʨʜʘ, ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ, ʚʣʘʞʥʦʝ 

ʧʣʶʱʝʥʦʝ ʟʝʨʥʦ ʢʫʢʫʨʫʟʳ ʠ ʜʨ.) ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʜʦʟʠʨʦʚʘʥʦʡ ʨʘʟʜʘʯʠ 

ʚʣʘʞʥʳʭ ʢʦʨʤʦʩʤʝʩʝʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʞʠʜʢʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʂʆɾʂ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʦʩʪʘʚʠʪʴ ʨʘʮʠʦʥ 

ʢʦʨʤʣʝʥʠʷ ʚ ʪʨʝʙʫʝʤʦʤ ʚʝʩʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɺʭʦʜʷʱʠʡ ʚ ʢʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʤʝʩʠʪʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʛʦʪʦʚʠʪʴ ʢʦʨʤʦʩʤʝʩʴ, ʘ ʢʦʨʤʦʚʦʡ ʥʘʩʦʩ- ʧʦʜʘʪʴ ʢʦʨʤʦʩʤʝʩʴ ʚ 

ʩʚʠʥʘʨʥʠʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 300 ʤʝʨʪʨʦʚ. ʉʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʧʨʦʚʣʝʥʠʷ 

ʂʆɾʂ ʧʦʟʚʦʣʷʝʪ ʯʝʨʝʟ ʵʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʳ ʜʦʟʠʨʦʚʘʥʥʦ ʧʦʜʘʪʴ ʚ 

ʛʨʫʧʧʦʚʳʝ ʢʦʨʤʫʰʢʠ ʧʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʩʤʝʩʠ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚʝʩʪʠ ʫʜʘʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʢʦʤʧʣʝʢʪʘ ʂʆɾʂ.  

 

 
ʈʠʩʫʥʦʢ 8 ï ʂʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʞʠʜʢʦʛʦ ʢʦʨʤʣʝʥʠʷ ʂʆɾʂ 

 

ɺ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ  ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʝʡ ʧʦ ʢʨʠʚʳʤ ʨʦʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʙʘʟʦʚʦʡ ʤʘʰʠʥʳ ʤʦʜʫʣʴʥʦʛʦ ʩʤʝʩʠʪʝʣʷ (2,4,6 ʤ
3
). 

ʉʦʟʜʘʥ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʥʫʶ ʤʝʭʘʥʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ ʂʆɼʂ (ʨʠʩʫʥʦʢ 9). ʂʣʶʯʝʚʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʂʆɼʂ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʘ 7ï10 % ʠ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʢʦʨʤʘ ʥʘ 10ï15 %. 

ʇʨʠ ʦʪʢʦʨʤʝ ʩʚʠʥʝʡ ʦʪ 40 ʜʦ 110 ʢʛ ʬʘʢʪʠʯʝʩʢʠ ʝʞʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʞʠʚʦʡ ʤʘʩʩʳ ʦʪʢʘʨʤʣʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 750 ʛ, ʨʘʩʭʦʜ 

ʢʦʨʤʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ 1 ʢʛ ʧʨʠʨʦʩʪʘ ï 3,8 ʢ. ʝʜ. 

ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ, ʫʯʝʪʝ ʥʝʦʙʭʦʜʠʤʳʭ 
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ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʤ ʩʚʠʥʦʚʦʜʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʥʠʟʠʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʨʤʣʝʥʠʷ 

ʞʠʜʢʠʤʠ ʢʦʨʤʘʤʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʚʳʭ ʨʦʩʪʘ ʩʚʠʥʝʡ, ʠʩʢʣʶʯʘʶʱʠʭ 

ʧʝʨʝʨʘʩʭʦʜ ʢʦʨʤʘ, ʝʛʦ ʧʦʧʘʜʘʥʠʝ ʚ ʥʘʚʦʟ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 

 

 
ʈʠʩʫʥʦʢ 9 -ʂʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʂʆɼʂ 

 

 

 

 
ʈʠʩʫʥʦʢ 10 ï ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʪʘʥʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʉɸʀʂ 

 

ɼʣʷ ʨʝʧʨʦʜʫʢʪʦʨʥʳʭ ʩʝʢʪʦʨʦʚ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʪʘʥʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʧʨʠ ʠʭ 

ʛʨʫʧʧʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʉɸʀʂ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʚʠʥʦʤʘʪʦʢ ʚʳʜʘʚʘʪʴ ʢʦʨʤ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ ʜʣʷ ʢʘʞʜʦʡ 

ʩʚʠʥʦʤʘʪʢʠ. ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʚʠʥʝʡ. 

ɼʘʪʯʠʢʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʭʦʜʥʳʭ ʜʚʝʨʷʭ ʠ ʚ ʢʦʨʳʪʝ ʩʪʘʥʮʠʠ, 

ʘ ʨʘʜʠʦʤʝʪʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʫʰʘʭ ʩʚʠʥʝʡ. ʉʪʘʥʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʜʦ 60 

ʩʚʠʥʦʤʘʪʦʢ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ. 
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ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʠ ʩ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ 

ʵʬʬʝʢʪʦʤ. 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ  ʅʆʄʀʅɸʃʔʅʓʍ 

ʈɽɾʀʄʆɺ ʉʀʃʆɺʆʁ ʋʉʊɸʅʆɺʂʀ 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʘʟʦʚʳʭ ʰʘʩʩʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʦʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ  ʨʘʙʦʪʳ ʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʨʝʞʠʤʘʭ 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ɸʊʉ) ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʣʠʚʘ ʚ ʢʘʥʘʣʝ ʊʅɺɼ ʩʠʩʪʝʤʳ 

ʧʠʪʘʥʠʷ ʪʦʧʣʠʚʦʤ ʜʠʟʝʣʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ  95ʉ̄. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ 

ʤʘʩʩʦʚʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʜʠʟʝʣʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʠʩʫʥʦʢ 2. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ 

V, ʤ3 ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ m, ʢʛ: 

 m=ɟĀV, (1) 

ʛʜʝ:  ɟ -  ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʢʛ/ʤ3. 

 

ʋʧʦʨ ʨʝʡʢʠ ʊʅɺɼ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʧʣʠʚʘ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʮʠʣʠʥʜʨ ʪʦʧʣʠʚʘ 90Üʉ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʶʪ 

ʥʘʠʣʫʯʰʝʝ ʟʥʘʯʝʥʠʝ [1]. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʠʟʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠʟ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. 

 ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʦʛʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʙʦʨʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ɸʊʉ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ 

(ʠʩʪʦʯʥʠʢʠ [2-6]). 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ  ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘ ʥʘ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʚʥʝʰʥʝʡ ʩʢʦʨʦʩʪʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠ ʵʪʦʤ 

ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʣʷʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʩ ʙʦʨʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ɸʊʉ ʪʦʣʴʢʦ ʥʘ 

ʧʠʪʘʥʠʝ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠʚʦʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ ʧʝʨʝʧʫʩʢʘ 

ʪʦʧʣʠʚʘ ʠ ʰʪʘʪʥʦʡʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʨʝʜʧʫʩʢʦʚʦʛʦ 

ʧʦʜʦʛʨʝʚʘʪʝʣʷ (ʇʇ). ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ 

ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʜʣʷ ʤʦʥʪʘʞʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʡʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʪʦʧʣʠʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʟʘʱʠʱʝʥʥʘʷ ʧʘʪʝʥʪʦʤ ˉ120150. 

ʊʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʠʟ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ 1 ʚ ʬʠʣʴʪʨ ʛʨʫʙʦʡ ʦʯʠʪʢʠ 2, 

ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 3, ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ 4 ʠ ʜʘʣʝʝ ʚ 

ʞʠʜʢʦʩʪʥʦ-ʞʠʜʢʦʩʪʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 5. ʀʟ ʪʦʧʣʠʚʥʦʛʦ ʢʦʥʫʨʘ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 5 ʪʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʥʘʣ ʊʅɺɼ 7. ʀʟ ʊʅɺɼ 7 ʠʟʙʳʪʦʯʥʦʝ 

ʪʦʧʣʠʚʦ ʯʝʨʝʟ ʧʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 8 ʠ ʦʪʢʨʳʪʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 9 
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ʩʣʠʚʘʝʪʩʷ ʚ ʙʘʢ 1. ʏʘʩʪʴ ʠʟʙʳʪʦʯʥʦʛʦ ʪʦʧʣʠʚʘ ʦʪʚʦʜʠʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʡ 

ʪʦʧʣʠʚʥʳʡ ʢʦʥʪʫʨ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʪʦʧʣʠʚʦʧʨʦʚʦʜ ʥʘ ʚʭʦʜ ʚ 

ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ (ʊʇʅ) 3. ʇʦʩʪʫʧʣʝʥʠʝ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʚʦ ʚʪʦʨʦʡ ʢʦʥʪʫʨ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 5 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʨʫʙʘʰʢʠ ʦʭʣʘʞʜʝʥʠʷ 

ʢʦʤʧʨʝʩʩʦʨʘ 13 ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʷ ʯʝʨʝʟ ʜʚʫʭ ʢʣʘʧʘʥʥʳʡ 

ʪʝʨʤʦʩʪʘʪ 15. ʀʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʦʭʣʘʞʜʘʶʱʘʷ ʞʠʜʢʦʩʪʴ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʜʚʫʭ 

ʢʣʘʧʘʥʥʳʡ ʪʝʨʤʦʩʪʘʪ 14 ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʯʦʢ 12. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʪʝʧʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʧʦʜʦʙʨʘʥʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʧʣʠʚʘ 90ʉ̄ ʚ 

ʜʠʘʧʘʟʦʥʝ ʝʝ ʠʟʤʝʥʝʥʠʷ ʦʪ 20ʉ̄ ʜʦ 95ʉ̄ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ (ʆɾ)  ʦʪ 40ʉ̄ ʜʦ 90ʉ̄.  ʇʨʠ  ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʧʣʠʚʘ ʥʠʞʝ 80ʉ̄ ʥʘ 

ʚʭʦʜʝ ʚ ʊʅɺɼ 7 ʧʦ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ - ʪʝʨʤʦʨʝʟʠʩʪʦʨʘ 6 ʯʝʨʝʟ ʙʣʦʢ ʫʩʠʣʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 9 ʦʪʢʣʶʯʘʝʪ ʤʘʛʠʩʪʨʘʣʴ ʩʣʠʚʘ ʠʟʙʳʪʦʯʥʦʛʦ ʪʦʧʣʠʚʘ 

ʠ ʚʩʝ ʠʟʙʳʪʦʯʥʦʝ ʪʦʧʣʠʚʦ ʧʦʩʪʫʧʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʪʦʧʣʠʚʥʳʡ ʢʦʥʪʫʨ: ʪʦʧʣʠʚʦ 

ʠʟ ʊʅɺɼ 7 ʯʝʨʝʟ ʧʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 8 ʧʦʩʪʫʧʘʝʪ ʧʦ ʪʦʧʣʠʚʦʧʨʦʚʦʜʫ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ ʥʘ ʚʭʦʜ ʚ  ʊʇʅ 3. ɺ ʪʦʧʣʠʚʥʳʡ ʙʘʢ 1 ʦʪʚʦʜʷʪʩʷ ʧʘʨʦʚʳʝ 

ʬʘʟʳ ʯʝʨʝʟ ʜʨʦʩʩʝʣʴ 11. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʥʘ ʥʘʛʨʝʚ ʪʦʧʣʠʚʘ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ 5. 

 

 
1 - ʙʘʢ ʪʦʧʣʠʚʥʳʡ; 2 - ʬʠʣʴʪʨ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ; 3 ï 

ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ; 4  ï ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ; 5 ï 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 6,17,18 ï ʜʘʪʯʠʢʠ-ʪʝʨʤʦʨʝʟʠʩʪʦʨʳ; 7 ï ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 8 ï ʢʣʘʧʘʥ ʧʝʨʝʧʫʩʢʥʦʡ; 9 ï ʢʣʘʧʘʥ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ; 11 ï ʜʨʦʩʩʝʣʴ; 12 ï ʙʘʯʦʢ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ; 13 

ï ʨʫʙʘʰʢʘ ʦʭʣʘʞʜʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘ; 14,15 ï ʪʝʨʤʦʩʪʘʪʳ ʜʚʫʭʢʣʘʧʘʥʥʳʝ; 16 ï 

ʢʦʪʝʣ ʇʇ; 19  ï ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʇʇ; 20 ï ʢʣʘʧʘʥ ʧʘʨʦʚʦʟʜʫʰʥʳʡ 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ 
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ʋʧʦʨ ʨʝʡʢʠ ʊʅɺɼ 7, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʤʘʩʩʘ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʦʩʪʫʧʘʪʴ ʚ 

ʮʠʣʠʥʜʨʳ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ ʜʦ 80ʉ̄  ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʨʘʙʦʪʘ ʦʪ 

ʧʨʝʜʧʫʩʢʦʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ: ʜʚʫʭ ʢʣʘʧʘʥʥʳʝ ʪʝʨʤʦʩʪʘʪʳ 14 ʠ 15 

ʧʝʨʝʢʣʶʯʘʶʪ ʢʦʥʪʫʨ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 5 ʥʘ ʢʦʪʝʣ ʇʇ 

16. ʉʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ ʧʨʠ ʨʘʙʦʪʝ ʧʨʝʜʧʫʩʢʦʚʦʛʦ 

ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʥʝ ʦʧʠʩʳʚʘʝʪʩʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ [4].  

 
ʈʠʩʫʥʦʢ 2 ïʀʟʤʝʥʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʠʟʝʣʷ ʂʘʤɸɿ-740.56-320 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʦʧʣʠʚʘ ʧʨʠ ʰʪʘʪʥʦʡ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʠ ʩ ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡ 

ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʦʡ 

 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ ʚ ʤʘʛʠʩʪʨʘʣʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʜʠʟʝʣʷ ʂʘʤɸɿ740.56-320 ʧʦʟʚʦʣʠʣʘ ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʘʚʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20ʉ̄ ʜʦ 90ʉ̄, ʧʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 3% ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ - 2% ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ  ʟʥʘʯʝʥʠʡ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʋɼʂ 62ï7  

       ʀʛʫʤʥʦʚ ɸ.ɸ., ʘʩʧʠʨʘʥʪ 

ɾʙʘʥʦʚ ʅ.ʉ., ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʂ ɺʆʇʈʆʉʋ ʆɹʉʃʋɾʀɺɸʅʀʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ 

ʊɽʍʅʀʂʀ ʄʆɹʀʃʔʅʓʄʀ ɹʈʀɻɸɼɸʄʀ 

 

ʕʚʦʣʶʮʠʷ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʦʠʩʭʦʜʠʣʘ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʤʝʜʣʝʥʥʦ, ʚ ʮʝʣʦʤ ʯʠʩʪʦ 

ʵʚʨʠʩʪʠʯʝʩʢʠʤ ʧʫʪʝʤ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʣʠʩʴ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʸʥʥʳʝ ʚʠʜʳ ʘʛʨʘʨʥʳʭ ʤʘʰʠʥ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ, ʩʦʩʪʦʷʱʘʷ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ. [3, ʩ. 55-61] 

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʞʠʚʘʷ 

ʧʨʠʨʦʜʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʪʦʷʥʥʳʤ, ʥʝʙʦʣʴʰʠʝ 



ï131 ï   
 

ʧʨʦʩʪʦʠ ʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʳ ʪʝʭʥʠʢʠ ʩʧʨʦʚʦʮʠʨʫʶʪ ʚʝʩʦʤʳʝ ʧʦʪʝʨʠ 

ʧʨʦʜʫʢʮʠʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʦʩʥʘʱʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʉʉʉʈ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʰʠʥ. [3, ʩ. 55-61] 

ʇʝʨʚʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʤʝʣʠ ʚʳʩʦʢʫʶ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ. ʆʥʠ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʙʦʣʝʝ 11 ʥʦʤʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʦʙʷʟʘʪʝʣʴʥʫʶ ʟʘʤʝʥʫ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ. ʅʦ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʳʣʦ ʦʪʤʝʥʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʦ ʟʘʤʝʥʝ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʨʦʢʠ, ʥʦʚʦʚʚʝʜʝʥʠʝʤ ʩʪʘʣʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ ʤʘʰʠʥ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ.  

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 6 ʵʪʘʧʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʫʣʫʯʰʝʥʠʝ ʢʘʢ ʩʘʤʠʭ 

ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʘʢ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʝʝ ʦʧʳʪʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʜʣʠʣʩʷ ʜʦ 1929 ʛ. ɼʘʥʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʦʧʳʪʥʦʩʪʴʶ ʠ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʰʪʘʪʘ 

ʤʝʭʘʥʠʟʘʪʦʨʦʚ. ɺʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʥʞʝʥʝʨʥʳʝ ʢʘʜʨʳ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʤʦʥʪʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʝʭʥʠʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʨʝ 

ʧʦʷʚʣʝʥʠʷ. [3, ʩ. 55-61] 

ɺʪʦʨʦʡ ʵʪʘʧ (1929 - 1934 ʛʛ.). ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦ ʨʝʤʦʥʪʫ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʝʭʥʠʢʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʘʰʠʥʥʦ ï ʪʨʘʢʪʦʨʥʳʝ ʩʪʘʥʮʠʠ (ʄʊʉ). 

ʅʘʙʣʶʜʘʣʩʷ ʟʘʤʝʪʥʳʡ ʧʨʠʨʦʩʪ ʥʦʚʳʭ ʢʘʜʨʦʚ: ʪʨʘʢʪʦʨʠʩʪʦʚ, ʤʘʰʠʥʠʩʪʦʚ, 

ʤʝʭʘʥʠʢʦʚ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʩʯʠʪʘʝʪʩʷ ʧʣʘʚʥʳʡ 

ʧʝʨʝʭʦʜ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʭʦʜʦʚ ʟʘ ʤʘʰʠʥʘʤʠ. [3, ʩ. 

55-61] 

ʊʨʝʪʠʡ ʵʪʘʧ (1935-1952 ʛʛ.). ɼʣʷ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʣʦ ʭʘʨʘʢʪʝʨʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦʡ ʩʣʫʞʙʳ. ʉʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ 

ʥʘʩʯʠʪʳʚʘʣʘ ʫʞʝ ʰʝʩʪʴ ʥʦʤʝʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʭʦʜʦʚ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʥʝʧʦʣʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʭʦʜʦʚ, ʥʘʨʫʰʝʥʠʷ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʛʣʘʚʥʳʭ ʦʧʝʨʘʮʠʡ ʩʪʘʣʘ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. [3, ʩ. 55-61] 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ (1952-1964 ʛʛ.) ɺ 1952 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʉʉʉʈ ʚʚʝʣʦ ʯʝʪʳʨʝʭʥʦʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʧʨʦʩʫʱʝʩʪʚʦʚʘʚʰʫʶ ʜʦ 1961 ʛʦʜʘ. ʇʦʩʣʝ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʜʚʫʭʥʦʤʝʨʥʘʷ ʩʠʩʪʝʤʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʭʦʜʦʚ, ʜʝʡʩʪʚʦʚʘʚʰʘʷ ʜʦ 1965 ʛ. [3, ʩ. 55-61] 

ʇʷʪʳʡ ʵʪʘʧ - 1965-1984 ʛʛ. ɼʘʥʥʳʡ ʵʪʘʧ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʠʥʷʪʳʤʠ 

ʥʦʚʳʤʠ ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʚ 

ʩʝʙʷ ʪʨʝʭʥʦʤʝʨʥʫʶ ʩʠʩʪʝʤʫ (ʊʆ-1, ʊʆ-2, ʊʆ-3). ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʙʳʣʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʝʜʠʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʠ ʤʘʨʦʢ ʪʨʘʢʪʦʨʦʚ, ʜʣʷ 

ʚʩʝʭ ʟʦʥ ʩʪʨʘʥʳ. [3, ʩ. 55-61] 

ʅʦ ʤʝʞʜʫ ʪʝʤ ʪʨʝʭʥʦʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʨʠʚʥʝʩʣʘ ʥʝʙʦʣʴʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʚʦʧʨʦʩʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʤʘʰʠʥ, ʝʩʣʠ ʙʳ ʥʦʚʳʝ ʧʨʘʚʠʣʘ 

ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʦʨʛʘʥʠʟʘʮʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʭʥʠʢʠ 
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ʤʘʩʪʝʨʘʤʠ ï ʥʘʣʘʜʯʠʢʘʤʠ. ʇʨʦʠʟʦʰʣʠ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʣʦʞʥʦʩʪʠ ʤʘʰʠʥ. ʆʩʦʙʘʷ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʤʘʰʠʥ ʢ ʢʘʯʝʩʪʚʫ ʊʆ ʠ ʪʦʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʦʢ 

ʦʙʫʩʣʦʚʠʣʠ ʥʘʣʠʯʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʕʪʦ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʪʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʝʨʝʜʚʠʞʥʳʝ 

ʧʦʩʪʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʰʠʥ. [3, ʩ. 55-61]  

ɺ 1981 ʛ. ʙʳʣ ʧʨʠʥʷʪ ɻʆʉʊ 20793-81 ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʘʢʪʦʨʘʤ 

ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ: ʊʆ-1 ʯʝʨʝʟ 125 ʤʦʪʦ ï ʯ; ʊʆ-2 ʯʝʨʝʟ 500 ʠ ʊʆ-3 ʯʝʨʝʟ 1000 

ʤʦʪʦ ï ʯ. 

ʐʝʩʪʦʡ ʵʪʘʧ - ʩ 1984 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʅʘ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʩʪʘʣʘ ʦʱʫʱʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ 

ʨʫʢʦʚʦʜʷʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ, 

ʚʦ-ʧʝʨʚʳʭ, ʝʜʠʥʳʝ ʧʨʠʥʮʠʧʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʨʝʤʦʥʪʘ ʠ ʭʨʘʥʝʥʠʷ ʤʘʰʠʥ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʦ-ʚʪʦʨʳʭ, - ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʙ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʪʝʭʥʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ɸʇʂ. [3, ʩ. 55-61] 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʠ ʧʨʦʜʫʢʮʠʠ, ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʤʦʙʠʣʴʥʳʝ ʨʝʤʦʥʪʥʳʝ ʙʨʠʛʘʜʳ, ʢʦʪʦʨʳʝ ʢ ʥʘʰʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠʦʙʨʝʣʠ ʝʱʝ 

ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʙʨʠʛʘʜ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʠʤʝʥʫʝʤʳʭ ʇɸʈʄ (ʧʝʨʝʜʚʠʞʥʘʷ ʘʚʪʦʨʝʤʦʥʪʥʘʷ ʤʘʩʪʝʨʩʢʘʷ). 

ʄʦʙʠʣʴʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ï ʵʪʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʝ ʩ 

ʮʝʣʴʶ ʜʦʩʪʘʚʢʠ ʢ ʤʝʩʪʫ ʧʦʣʦʤʢʠ ʙʨʠʛʘʜʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʝʨʝʜʚʠʞʥʳʝ ʤʘʩʪʝʨʩʢʠʝ 

ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʰʘʩʩʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [2, ʩ. 187-188]. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʳʭ ʙʨʠʛʘʜ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʚʠʪʴ ʤʘʰʠʥʫ ʚ 

ʧʫʥʢʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʊʘʢʠʝ ʧʝʨʝʜʚʠʞʥʳʝ ʤʘʩʪʝʨʩʢʠʝ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʪʝʭʥʠʢʦʡ, ʥʘʧʨʠʤʝʨ, ʪʦʢʘʨʥʳʡ, 

ʩʚʝʨʣʠʣʴʥʳʡ ʠ ʪʦʯʠʣʴʥʦ ï ʰʣʠʬʦʚʘʣʴʥʳʡ ʩʪʘʥʢʠ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ, 

ʢʦʤʧʣʝʢʪ ʛʘʟʦʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʪ ʨʦʞʢʦʚʳʭ, ʥʘʢʠʜʥʳʭ, 

ʪʦʨʮʝʚʳʭ ʢʣʶʯʝʡ, ʢʦʤʧʣʝʢʪ ʩʣʝʩʘʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪ, 

ʩʧʝʮʦʩʥʘʩʪʢʘ, ʦʢʨʘʩʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʇɸʈʄ ʦʩʫʱʝʩʪʚʣʷʶʪ:  

1) ʧʨʦʚʝʨʢʫ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʬʦʨʩʫʥʦʢ ʜʚʠʛʘʪʝʣʝʡ; 
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2) ʧʨʦʚʝʨʢʫ ʩʦʩʪʦʷʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ; 

3) ʧʨʦʚʝʨʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʩʠʩʪʝʤ ʪʨʘʢʪʦʨʦʚ ʠ 

ʢʦʤʙʘʡʥʦʚ ʠ ʮʠʣʠʥʜʨʦ ï ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ;  

4) ʧʨʦʚʝʜʝʥʠʝ ʩʚʘʨʦʯʥʳʭ, ʤʦʥʪʘʞʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ;  

5) ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʥʘ ʤʝʩʪʝ ʨʘʙʦʪ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚ ʪʝʤʥʦʝ 

ʚʨʝʤʷ ʩʫʪʦʢ. [1, ʩ. 162, ʩ. 174, ʩ. 239]  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʵʨʛʦʥʦʤʠʢʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚʥʫʪʨʠ ʢʫʟʦʚʘ ʇɸʈʄ ʩʦʭʨʘʥʷʶʪʩʷ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʙʨʠʛʘʜʳ 

ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʭʦʟʷʡʩʪʚ ʥʝ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʩʦʜʝʨʞʘʪʴ ʚ ʰʪʘʪʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ 

ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʧʦ ʧʨʠʯʠʥʝ ʩʝʟʦʥʥʦʩʪʠ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʝʝ ʧʨʠʚʣʝʢʘʪʴ ʤʦʙʠʣʴʥʳʝ ʙʨʠʛʘʜʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʦʢ, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʪʝʭʥʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʜʦʩʷʛʘʝʤʦʩʪʠ ʜʣʷ ʚʣʘʜʝʶʱʝʛʦ ʝʡ 

ʭʦʟʷʡʩʪʚʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʙʠʣʴʥʳʝ ʙʨʠʛʘʜʳ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʙʣʘʛʦʜʘʨʷ ʠʤ 

ʩʥʠʞʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ, ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ, 

ʩʥʠʞʘʶʪʩʷ ʧʦʪʝʨʠ ʧʨʦʜʫʢʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʙʳʣʴ ʭʦʟʷʡʩʪʚ. 
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ʂʆʅʊɽʁʅɽʈʅʓʁ ʉʇʆʉʆɹ ʍʈɸʅɽʅʀʗ ʉɽʄɽʅʅʆɻʆ ɿɽʈʅɸ ɺ 

ʄɸʃʓʍ ʌɽʈʄɽʈʉʂʀʍ ʍʆɿʗʁʉʊɺɸʍ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʈʦʩʩʠʷ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʝʜʦʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʵʢʩʧʦʨʪʫ ʟʝʨʥʘ. ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʶʪ 

ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʟʘʥʷʪʳ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʝʨʥʘ, ʥʦ ʠ ʝʛʦ ʭʨʘʥʝʥʠʝʤ. ʆʩʦʙʝʥʥʦ 

ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʝʤʝʥʥʦʛʦ ʬʦʥʜʘ, ʪ.ʢ. ʧʦʩʝʚ ʩʝʤʝʥʘʤʠ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʘʞʝ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʜʸʪ ʢ ʨʝʟʢʦʤʫ 

ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [1]. 

ɺʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʚ ʟʝʨʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʷʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʟʤʝʥʝʥʠʝʤ  ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʟʝʨʥʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ. 

ʆʩʦʙʝʥʥʦ ʩʢʦʨʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʦ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʜʳʰʘʪʴ (ʘʵʨʦʙʥʦʝ ʜʳʭʘʥʠʝ), 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʤʘʩʩʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʨʥʝ, ʫʚʝʣʠʯʝʥʠʷ ʚ ʥʝʤ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʠ  ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ʇʨʠ 

ʘʥʘʵʨʦʙʥʦʤ ʜʳʭʘʥʠʠ ʟʝʨʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʝʪ ʢʠʩʣʦʨʦʜ ʠʟ ʚʦʟʜʫʭʘ ʠ 

ʚʳʜʝʣʷʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʝʪ ʚʦʟʜʫʭ ʠʟ ʤʝʞ 

ʟʝʨʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʛʜʘ ʟʝʨʥʫ ʥʝ ʭʚʘʪʘʝʪ ʢʠʩʣʦʨʦʜʘ, ʚ ʦʢʨʫʞʘʶʱʝʤ ʝʝ 

ʚʦʟʜʫʭʝ ʦʥʦ ʧʝʨʝʭʦʜʠʪ ʥʘ ʘʥʘʵʨʦʙʥʦʝ ʜʳʭʘʥʠʝ. ʇʨʠ ʘʥʘʵʨʦʙʥʦʤ ʜʳʭʘʥʠʠ, ʟʝʨʥʦ 
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ʧʦʣʫʯʘʝʪ ʢʠʩʣʦʨʦʜ ʠʟ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʫʛʣʝʚʦʜʦʚ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʘʥʘʣʦʛʠʯʝʥ 

ʩʧʠʨʪʦʚʦʤʫ ʙʨʦʞʝʥʠʶ ʠ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ.  

ʉʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʝʨʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʪʝʢʘʥʠʝ  ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʚ 

ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʡ, ʧʣʝʩʝʥʠ) ʠ ʚʨʝʜʠʪʝʣʝʡ ʭʣʝʙʥʳʭ 

ʟʣʘʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʚʩʭʦʞʝʩʪʠ 

ʟʝʨʥʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʟʝʨʥʦʚʦʡ ʤʘʩʩʝ 

ʦʙʳʯʥʦ ʧʨʦʚʦʜʷ ʩʫʰʢʫ ʟʝʨʥʘ ʜʦʚʦʜʷ ʝʛʦ ʚʣʘʞʥʦʩʪʴ ʜʦ 14% . ʆʜʥʘʢʦ ʚʳʷʚʣʝʥ, 

ʨʷʜ ʚʨʝʜʠʪʝʣʝʡ ʭʣʝʙʥʳʭ ʟʣʘʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʥʠʞʘʶʪ ʩʚʦʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʠʞʝ 14% ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʘʤʙʘʨʥʳʡ 

ʜʦʣʛʦʥʦʩʠʢ ï 12-13%, ʨʠʩʦʚʳʡ ʜʦʣʛʦʥʦʩʠʢ ʠ ʟʝʨʥʦʚʦʡ ʪʦʯʠʣʴʱʠʢ ï 11%, 

ʭʣʝʙʥʳʡ ʪʦʯʠʣʴʱʠʢ ï 6% [2]. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʞʠʟʥʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʚʨʝʜʠʪʝʣʝʡ ʩʠʣʴʥʦ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ  ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʝʛʦ ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʠ ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʝʥʠʷ 

ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʩʝʤʝʥʥʦʛʦ ʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ.    

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʟʘ ʨʫʙʝʞʦʤ,  ʩʪʘʣʠ ʥʘʭʦʜʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʝʨʥʦ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʭʨʘʥʝʥʠʝ, ʠʤʝʷ ʚʣʘʞʥʦʩʪʴ ʦʪ 6 ʜʦ 8% ʚ 

ʛʝʨʤʝʪʠʯʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʠʣʦʩʘʭ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʘʢʪʠʚʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ 

ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʚ ʟʝʨʥʝ ʚʨʝʜʠʪʝʣʝʡ ʭʣʝʙʥʳʭ 

ʟʣʘʢʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʫʰʢʫ ʟʝʨʥʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʝʨʤʝʪʠʯʥʦʡ ʝʤʢʦʩʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ  [3,4]. 

ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 

ʫʩʣʦʚʠʠ ʨʘʟʨʷʞʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʟʘʢʣʘʜʢʫ ʟʝʨʥʘ ʥʘ 

ʭʨʘʥʝʥʠʝ ʚ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʥʪʝʡʥʝʨ ʠʟ ʢʦʪʦʨʦʛʦ ʢ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʯʘʩʪʠʯʥʦ 

ʦʪʢʘʯʠʚʘʝʪʩʷ ʚʦʟʜʫʭ. 

ʉʫʱʥʦʩʪʴ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʥʪʝʡʥʝʨ 

ʟʘʱʠʪʠʪ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʤ ʟʝʨʥʦ ʦʪ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; ʚʦ ʚʪʦʨʳʭ ʨʘʟʨʝʞʝʥʠʝ 

ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʢʦʥʪʝʡʥʝʨʘ ʯʘʩʪʠʯʥʦ  ʟʘʤʝʜʣʠʪ ʧʨʦʮʝʩʩ ʘʵʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ 

ʟʝʨʥʘ ʠ ʧʦʣʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʘʥʘʵʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ ʭʣʝʙʥʳʭ ʟʣʘʢʦʚ 

ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, ʪʘʢ ʢʘʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ 

ʚʨʝʜʠʪʝʣʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʤʝʞʟʝʨʥʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʝʤ ʟʝʨʥʦ; ʚ ʪʨʝʪʴʠʭ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʝʥʪʠʣʷʮʠʷ ʤʝʞ ʟʝʨʥʦʚʦʛʦ  ʧʨʦʩʪʨʘʥʩʪʚʘ.    

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʝʥʪʠʣʷʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʘʥʘʵʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ ʟʝʨʥʘ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʤʝʥʫ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʚʦʟʜʫʭʘ ʥʘ ʩʚʝʞʠʡ ʚʦʟʜʫʭ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ  ʭʨʘʥʝʥʠʷ  ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ [5]. 
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ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʤʷʛʢʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩ 

ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʟʜʫʭʘ 

 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʛʘʟʦʚʦʡ ʩʨʝʜʝ, ʫʩʪʨʦʡʩʪʚʦ ʢʘʨʢʘʩʘ ʚʳʧʦʣʥʷʶʪ ʠʟ ʞʝʩʪʢʠʭ 

ʧʫʩʪʦʪʝʣʳʭ (ʪʨʫʙʯʘʪʳʭ) ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʢʦʣʴʮʝʚʳʭ ʦʙʦʜʦʚ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ 

1, 2. 3, 4. ʂʨʳʰʢʫ 5, ʚʳʧʦʣʥʷʶʪ ʪʘʢʞʝ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʬʦʨʤʝ 

ʢʫʧʦʣʘ. ʅʠʞʥʝʝ ʦʩʥʦʚʘʥʠʝ ʢʨʳʰʢʠ 5 ʞʝʩʪʢʦ ʩʢʨʝʧʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʯʘʡʢʠ 

ʩ ʚʝʨʭʥʠʤʠ ʢʦʥʮʘʤʠ ʶʙʢʠ 6 ʠʟ ʵʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʵʪʦʤ ʚʝʨʭʥʶʶ, 

ʩʨʝʜʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʶʙʢʠ ʩʦʝʜʠʥʷʶʪ ʩ ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ ʢʦʣʴʮʝʚʳʤʠ 

ʦʙʦʜʘʤʠ 1, 2, 3, 4. ʆʙʦʜʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʝʜʠʥʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ ʘʵʨʘʮʠʦʥʥʳʤʠ ʪʨʫʙʢʘʤʠ 7, ʩʦʟʜʘʶʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʚʠʜʝ 

ʢʨʫʛʦʚʦʡ ʨʝʰʝʪʢʠ. ɼʥʠʱʝ 8 ʶʙʢʠ 6 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʫʩʪʦʪʝʣʳʡ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʦʙʦʜ 4, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʩʦʝʜʠʥʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʘʣʴʥʳʭ 

ʣʫʯʝʚʳʭ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙʦʢ 9 ʩ ʦʪʚʝʨʩʪʠʷʤʠ 10, ʠ ʩ ʤʘʣʳʤ ʧʫʩʪʦʪʝʣʳʤ 

ʢʦʣʴʮʦʤ 11. ʇʨʠ ʵʪʦʤ ʦʪʚʝʨʩʪʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʚʳʧʫʩʢʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ 

ʥʘʛʥʝʪʘʥʠʠ ʚ ʧʦʨʳ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. ʎʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʜʥʠʱʘ 8 ʶʙʢʠ 6 

ʚʳʧʦʣʥʷʶʪ ʩ ʧʨʦʩʚʝʪʦʤ ʩʦʦʩʥʦ ʦʪʚʝʨʩʪʠʶ ʤʘʣʦʛʦ ʧʫʩʪʦʪʝʣʦʛʦ ʢʦʣʴʮʘ 11 ʩ 

ʨʫʢʘʚʦʤ ʩʢʨʝʧʣʝʥʥʳʤ ʟʘʤʢʦʤ 12. ʉ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʢʘʨʢʘʩʘ ʥʘ ʧʫʩʪʦʪʝʣʳʭ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙʢʘʭ ʚʳʧʦʣʥʷʶʪ ʦʪʚʝʨʩʪʠʷ 13, ʚ ʢʦʪʦʨʳʝ ʚʚʠʥʯʠʚʘʶʪ ʩʦʧʣʘ 

14, ʨʘʟʤʝʱʝʥʥʳʝ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʚ ʩʪʦʨʦʥʫ ʟʝʨʥʘ. ɺʥʝʰʥʠʡ ʚʦʟʜʫʭ 

ʧʦʩʪʫʧʘʝʪ ʚ ʚʝʨʭʥʠʡ ʧʫʩʪʦʪʝʣʳʡ ʦʙʦʜ 1 ʯʝʨʝʟ ʪʨʫʙʫ 16, ʧʨʦʧʫʱʝʥʥʫʶ ʯʝʨʝʟ 

ʦʪʚʝʨʩʪʠʝ 17 ʚ ʢʨʳʰʢʝ 5 ʶʙʢʠ. ʊʨʫʙʘ 16 ʚʦʟʜʫʭʦʚʦʜʘ ʩʦʝʜʠʥʝʥʘ ʩ ʠʤʧʝʣʣʝʨʦʤ 

15. 

ʊʨʫʙʘ 16 ʚʦʟʜʫʭʦʚʦʜʘ ʩ ʠʤʧʝʣʣʝʨʦʤ 15 ʩʥʘʙʞʘʶʪ ʨʝʚʝʨʩʠʚʥʳʤ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ18 ʜʣʷ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ. ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʪʨʫʙʳ 19 ʩ 

ʨʝʚʝʨʩʥʳʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 20 ʩ ʚʘʢʫʫʤ ʥʘʩʦʩʦʤ 21 ʜʣʷ ʫʜʘʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʙʨʦʩʥʦʡ ʚʦʟʜʫʰʥʳʡ ʢʣʘʧʘʥ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 22, 
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ʚʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʢʨʳʰʢʫ 5. ʅʘ ʢʨʳʰʢʝ ʨʘʟʤʝʱʝʥ ʜʘʪʯʠʢ 

ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ 23. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʝʱʘʶʪ ʚʦ ʚʥʫʪʨʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ 

ʢʦʨʧʫʩʘ ʢʦʥʪʝʡʥʝʨʘ 24 ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʚ ʬʦʨʤʝ ʮʠʣʠʥʜʨʘ, ʜʥʦ ʢʦʪʦʨʦʛʦ 

ʚʳʧʦʣʥʝʥʦ ʮʝʣʴʥʳʤ ʠ ʩʥʘʙʞʝʥʘ ʢʦʣʝʩʘʤʠ 25. 

ɿʘʛʨʫʟʢʘ ʝʤʢʦʩʪʠ (ʶʙʢʠ 6) ʟʝʨʥʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʯʝʨʝʟ 

ʟʘʛʨʫʟʦʯʥʦʝ ʦʪʚʝʨʩʪʠʝ 26. ʂʨʳʰʢʘ 5 ʠʤʝʝʪ ʤʦʥʪʘʞʥʫʶ ʧʝʪʣʶ 27 ʜʣʷ 

ʧʦʜʚʝʰʠʚʘʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʨʳʰʢʘ ʚʢʣʶʯʘʝʪ ʦʢʥʦ 28 ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʥʝʤ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ 29. 

ʉʧʦʩʦʙ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʭʨʘʥʝʥʠʷ 

ʟʝʨʥʘ, ʶʙʢʫ ʧʦʤʝʱʘʶʪ ʚʤʝʩʪʝ ʩ ʢʘʨʢʘʩʦʤ ʚʦ ʚʥʫʪʨʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʢʦʨʧʫʩʘ. 

ʉ ʧʦʤʦʱʴʶ ʛʨʫʟʦʧʦʜʲʸʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʨʧʫʩ ʦʧʫʩʢʘʝʪʩʷ ʥʘ ʧʦʩʘʜʦʯʥʦʝ 

ʤʝʩʪʦ ʩʚʝʨʭʫ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʢʦʥʪʝʡʥʝʨʘ ʠ ʫʧʣʦʪʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʝʛʦ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʙʲʝʤʘ ʫʩʪʨʦʡʩʪʚʘ.  

ɿʝʨʥʦ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʦʝ ʙʦʢʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʩ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʢʨʳʰʢʦʡ 

ʧʦʜʘʝʪʩʷ ʚ ʶʙʢʫ. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʦʪʢʨʳʚʘʶʪ ʚʦʟʜʫʭʦʚʦʜ ʜʣʷ ʚʧʫʩʢʘ ʚʦʟʜʫʭʘ ʠ 

ʚʢʣʶʯʘʶʪ ʠʤʧʝʣʣʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʩʪʫʧʣʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʅʘ ʪʨʫʙʯʘʪʳʭ ʚʦʟʜʫʭʦʧʨʦʚʦʜʘʭ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʙʣʦʢʠ ʜʘʪʯʠʢʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʣʠʯʠʷ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. ʊʨʫʙʯʘʪʳʝ 

ʚʦʟʜʫʭʦʧʨʦʚʦʜʳ ʩʦʝʜʠʥʝʥʳ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ ʠ ʟʘʧʦʨʥʳʡ ʢʣʘʧʘʥ 

ʩ ʨʝʚʝʨʩʥʳʤ ʥʘʩʦʩʦʤ. ʅʘʩʦʩ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʞʠʤʳ ʧʦʜʘʯʠ ʠ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠʟ 

ʤʷʛʢʦʛʦ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʦʛʦ ʤʝʰʢʘ. ɿʘʙʦʨ ʚʦʟʜʫʭʘ ʥʘʩʦʩ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʯʝʨʝʟ ʬʠʣʴʪʨ ʦʩʫʰʠʪʝʣʴ.  

ɹʣʦʢ ʜʘʪʯʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. ɽʩʣʠ ʚ ʢʦʥʪʝʡʥʝʨʝ ʧʦʚʳʰʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʥʘʩʦʩ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʟʝʨʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʢʦʥʪʝʡʥʝʨʝ. ʀʟʣʠʰʥʠʡ ʚʦʟʜʫʭ ʠʟ 

ʢʦʥʪʝʡʥʝʨʘ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʚʦʟʜʫʰʥʳʡ ʢʣʘʧʘʥ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺʝʥʪʠʣʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ, ʥʝ 

ʜʦʩʪʠʛʥʫʪ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʙʣʦʢ ʧʝʨʝʢʣʶʯʘʝʪ ʥʘʩʦʩ ʚ ʨʝʞʠʤ 

ʦʪʩʦʩʘ ʚʦʟʜʫʭʘ ʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʜʘʚʣʝʥʠʷ  

ʜʚʠʛʘʪʝʣʴ ʥʘʩʦʩʘ ʦʪʢʣʶʯʘʝʪʩʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʠʪ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʚʣʘʞʥʦʛʦ ʟʝʨʥʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʪʦʢ ʚ 

ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʜʦʞʜʷʤʠ ʠ ʥʝʥʘʩʪʥʦʡ ʧʦʛʦʜʦʡ. 

ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʚ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʳʥʫʞʜʘʝʪ ʦʙʤʦʣʘʯʠʚʘʪʴ 

ʚʣʘʞʥʳʝ ʚʘʣʢʠ, ʧʦʩʪʘʚʣʷʪʴ ʥʘ ʪʦʢ ʩʳʨʦʝ ʟʝʨʥʦ. ɺʨʝʤʝʥʥʘʷ ʢʦʥʩʝʨʚʘʮʠʷ ʪʘʢʦʛʦ 

ʟʝʨʥʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʢʦʥʪʝʡʥʝʨʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ ʟʝʨʥʘ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ ʘʥʘʵʨʦʙʥʦʝ ʜʳʭʘʥʠʝ ʩʝʤʷʥ, ʪʝʤ ʩʘʤʳʤ 

ʩʦʭʨʘʥʠʚ ʢʣʝʪʢʠ ʟʘʨʦʜʳʰʘ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ.   
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 ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʯʘʩʪʠʮʳ ʧʦʯʚʳ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʥʝʡ ʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ. 

 ʈʘʩʩʤʦʪʨʠʤ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʧʦʯʚʳ ʧʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ. 

ɼʣʷ ʵʪʦʛʦ ʩʬʝʨʠʯʝʩʢʠʡ ʜʠʩʢ ʟʘʤʝʥʠʤ ʢʦʥʫʩʥʳʤ ʜʠʩʢʦʤ ʩ ʪʝʤ ʞʝ ʫʛʣʦʤ çjè ʧʨʠ 

ʚʝʨʰʠʥʝ. 

ʏʘʩʪʠʮʳ ʧʦʯʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ,  ʩʦʚʝʨʰʘʶʪ ʩʣʦʞʥʦʝ 

ʜʚʠʞʝʥʠʝ:  ʧʝʨʝʥʦʩʥʦʝ  ʚʨʘʱʘʪʝʣʴʥʦʝ  ʚʤʝʩʪʝ  ʩ  ʜʠʩʢʦʤ  ʠ  ʦʪʥʦʩʠʪʝʣʴʥʦʝ   ʧʦ 

ʜʠʩʢʫ.  ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʯʘʩʪʠʮʳ,  ʧʦʩʪʫʧʠʚʰʠʝ  ʥʘ  ʧʦʚʝʨʭʥʦʩʪʴ  ʜʠʩʢʘ,  ʥʘʯʥʫʪ 

ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʝʢʦʪʦʨʦʡ ʪʨʘʝʢʪʦʨʠʠ çSaè ʚ ʘʙʩʦʣʶʪʥʦʤ ʠ ʧʦ ʥʝʢʦʪʦʨʦʡ 

ʪʨʘʝʢʪʦʨʠʠ çSrè ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ (ʈʠʩʫʥʦʢ 1). ɸʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʧʦʯʚʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʫʤʤʫ ʧʝʨʝʥʦʩʥʦʡ ʩʢʦʨʦʩʪʠ Ve ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ Vr. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ 

 

ʇʦʣʦʞʝʥʠʝ ʯʘʩʪʠʮ ʧʦʯʚʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʫʛʣʦʚʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʯʘʩʪʠʮ ʧʦʯʚʳ ʚ 

ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ çtè ʠ ʨʘʜʠʫʩʦʤ-ʚʝʢʪʦʨʦʤ çrè. ʀʭ ʧʨʠʤʝʤ ʟʘ 

ʦʙʦʙʱʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

ʅʘ ʯʘʩʪʠʮʫ ʧʦʯʚʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ɸ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʩʢʘ, ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ (ʈʠʩʫʥʦʢ 2): 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʘʩʪʠʮʫ ʧʦʯʚʳ 

 

ʈ=mg ï ʩʠʣʘ ʪʷʞʝʩʪʠ,  
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Pʮ=m
.

)(t
2
rsinj- ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ, ʚʳʟʚʘʥʥʘʷ ʧʝʨʝʥʦʩʥʳʤ 

ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ çwè; 

kP¡=2m t##r sinj -ʩʠʣʘ ʂʦʨʠʦʣʠʩʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʜʠʩʢʘ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ çwè ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ 

ʨʘʜʠʫʩʘ- ʚʝʢʪʦʨʘ; 

kP¡¡=2mr we# - ʩʠʣʘ ʂʦʨʠʦʣʠʩʘ ʦʪ ʩʦʩʪʘʚʣʷʶʱʝʡ re# ʧʦʣʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ; 

F=fNkï ʩʠʣʘ ʪʨʝʥʠʷ; 

Nk=mgcostcosj+Pʮcosj- kP¡¡cosj -ʥʦʨʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʜʠʩʢʘ ʠʣʠ 

Nk=mgcostcosj+mr
.

)(t
2
sinjcosj-2mr we#cosj,                         (1) 

ʛʜʝ e - ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʯʘʩʪʠʮʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ; 

f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʝ ʧʦʯʚʳ ʦ ʤʘʪʝʨʠʘʣ ʜʠʩʢʘ. 

ʇʦʣʴʟʫʷʩʴ ʧʨʠʥʮʠʧʦʤ ɼʘʣʘʤʙʝʨʘ ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ: 

rm## = mgcostcosj+mr ()2t#sin
2
j-2mr we#sinj-fNkcosy,                 (2) 

,sinsin2sin yjtte kfNrmmgm --= ####                                                      (3) 

ʛʜʝ cosy= r# () ()22
rr ## +  ʠ siny=

() ( )22
e

e
##

#
rr

r

+
. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ t= eg- (ʛʜʝ  twg= -ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʜʠʩʢʘ), ʠʤʝʝʤ 

ewt ## -=          ʠ       et #### -= . 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʠ ʚʳʨʘʞʝʥʠʝ (1) ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ 
 

---+-= jwejewjeg sin2sin)(sin)cos( 22 #### rrgr
 

[ ]Ö--+-- jwejjewjeg cos2cossin)(cos)cos( 2 ## rrgf  

 

22 )()( e##
#

rr
r

+
Ö                                                                             (4) 

 

[ ]

22

2

)()(

cos2cossin)(cos)cos(sin)(2)sin(

e
e

jwejjewjegjewege

##
#

######

rr
r

rrgfrgr

+
Ö

Ö--+-----=

(5) 

 ʋʨʘʚʥʝʥʠʷ (4) ʠ (5) ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʩʢʘ.  ʆʥʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʙʳʯʥʳʭ ʬʫʥʢʮʠʷʭ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (4) ʠ (5) ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ 

ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ (3). 
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ɺʨʘʱʝʥʠʝ ʜʠʩʢʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʝʛʦ ʢʘʯʝʥʠʝ ʧʦ ʧʦʯʚʝ. ʇʦʵʪʦʤʫ 

ʯʘʩʪʠʮʳ ʧʦʯʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ, ʧʦʜʧʠʨʘʶʪʩʷ ʧʦʪʦʢʦʤ 

ʧʦʯʚʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ 

ʜʠʩʢʘ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʘʩʪʠʮʳ ʧʦʯʚʳ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ  ʜʚʠʞʝʥʠʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪ.ʝ.  

gt=   ʠ  .wt=#  ɺ ʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ 

ʧʦʯʚʳ ʧʦ ʜʠʩʢʫ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

[ ]jjwjwjwjw cossincoscossinsincos 222 rtgfrtgr +-+=##
              (6)          

ʠʣʠ 

[ ] ).cos(sincos)cos(sinsin2 jjwjjjw ftgfrr -=--##                         (7)                                        
  

ɺʚʦʜʷ ʦʙʦʟʥʘʯʝʥʠʷ 

 
22 )cos(sinsin kf =- jjjw  

ʠ 
,)cos(sin Afg =- jj  

ʠʤʝʝʤ  

.cos2 tArkr w=-##                                                               (8)
 

 

ʈʝʰʘʷ ʵʪʦ  ʫʨʘʚʥʝʥʠʝ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ 
T

T
Ttgf

j
j

j
cos

sin
==      ʠ  

RVm /cosaw=
  (1) (ʛʜʝ Tj - ʫʛʦʣ ʪʨʝʥʠʷ ʧʦʯʚʳ ʦ ʤʘʪʝʨʠʘʣ ʜʠʩʢʘ, Vm- 

ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʠʩʢʘ,  R ï ʨʘʜʠʫʩ ʜʠʩʢʘ)  ʧʦʣʫʯʠʤ 
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t
R

V
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gR M

TTM

T
ö
÷

õ
æ
ç
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-+

-
-

a

jjjja

jj cos
cos

))sin(sin(cos)cos(

)sin(
2

2

                         (9) 

ʇʦʣʴʟʫʷʩʴ ʫʨʘʚʥʝʥʠʝʤ (9) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʧʦʯʚʳ  ʧʦ ʜʠʩʢʫ, ʤʦʤʝʥʪ, ʫʛʦʣ ʠ ʩʢʦʨʦʩʪʴ ʩʭʦʜʘ ʠʭ ʩ 

ʜʠʩʢʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ 
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+ .
cos

sin
))sin(sin(coscos

)sin(
t

R

V

V

Rg M

TTM

T
ö
÷

õ
æ
ç

å

-+

- a

jjjja

jj
                              (10) 

 

ʋʨʘʚʥʝʥʠʝ (9) ʠ (10) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʧʦ ʜʠʩʢʦʚʦʤʫ ʨʘʙʦʯʝʤʫ 

ʦʨʛʘʥʫ. 

ʀʟ ʘʥʘʣʠʟʘ (9) ʠ (10) ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʧʫʪʴ ʠ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʧʦʯʚʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʠ ʫʛʣʘ ʘʪʘʢʠ ʜʠʩʢʘ. 

ʇʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʘʤʠ (9) ʠ (10) ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ ʧʦʯʚʳ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ a ʠ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ ,60=j r=7,5 ʩʤ ʠ VM=1,5. 

 
ʈʠʩʫʥʦʢ 3 ï ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ 

ʧʦʯʚʳ ʧʦ ʜʠʩʢʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ a: 1é4 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ a
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ʈʠʩʫʥʦʢ 4 ï ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʯʘʩʪʠʮʳ  ʧʦʯʚʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ a: 1é4 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ a
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ʀʟ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ 

ʘʪʘʢʠ a ʜʠʩʢʘ ʧʝʨʝʤʝʱʝʥʠʝ ʯʘʩʪʠʮ ʧʦʯʚʳ ʧʦ ʜʠʩʢʫ ʟʘʤʝʜʣʷʝʪʩʷ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (9) ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʚ ʥʝʛʦ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ -

ʚʝʢʪʦʨʘ 
jsin

Rr =    ʥʘʭʦʜʠʤ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʯʘʩʪʠʮʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʜʠʩʢʝ. 

ɿʘ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʠʩʢ ʧʦʚʝʨʥʝʪʩʷ ʥʘ ʫʛʦʣ 

.11 twg=  

ʇʦʜʩʪʘʚʣʷʷ t1 ʚ (10) ʥʘʭʦʜʠʤ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʚ ʤʦʤʝʥʪ 

ʩʭʦʜʘ ʝʝ ʩ ʜʠʩʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʧʦʯʚʳ ʧʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʦʚʦʛʦ 

ʨʳʭʣʠʪʝʣʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʝʛʦ ʥʘ ʧʦʯʚʫ 

ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʘʪʘʢʠ ʜʠʩʢʘ,  ʝʛʦ  ʜʠʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʘʛʨʝʛʘʪʘ. 
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ʈʆʃʔ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉɽʈɺʀʉɸ ɺʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʊɽʍʅʀʂʀ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʢʪʦʨʳ ʩʥʠʞʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, 
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ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩ ʧʦʟʠʮʠʡ ʩʣʫʞʙ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 

ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʣʦʞʥʦʡ 

ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʝʭʥʠʢʠ ʪʨʝʙʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ɸʇʂ, ʢʘʢ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʦʙʠʪʴʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʌ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʭ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʘʨʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʦʚʣʷʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʛʦʜ ʦʪ ʛʦʜʘ ʩʥʠʞʘʝʪʩʷ. ʅʘ 

ʢʦʥʝʮ 2017 ʛ. ʧʘʨʢ ʪʨʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʣ ʤʝʥʝʝ 223,4 ʪʳʩ. ʰʪ. ʢʦʛʜʘ ʚ 2014 ʛ. ʦʥ 

ʥʘʩʯʠʪʳʚʘʣ 247,3 ʪʳʩ. ʰʪ. ɿʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 59,3 

ʪʳʩ. ʰʪ. ʠ 64,4 ʪʳʩ. ʰʪ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʌ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

2017 ʛʦʜ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʪʨʘʢʪʦʨʘ ʚ ʨʦʩʩʠʡʩʢʦʤ ʧʘʨʢʝ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ 

ʩʦʩʪʘʚʠʣ 25 ʣʝʪ. ʅʝʩʢʦʣʴʢʦ ʣʫʯʰʝ ʩʠʪʫʘʮʠʷ ʩ ʢʦʤʙʘʡʥʘʤʠ. ʇʦ ʟʝʨʥʦʫʙʦʨʦʯʥʦʡ 

ʪʝʭʥʠʢʝ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 8 ʣʝʪ, ʧʦ ʢʦʨʤʦʫʙʦʨʦʯʥʳʤ 

ʢʦʤʙʘʡʥʘʤ ï 7. ʆʜʥʘʢʦ ʪʨʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʦʟʠʮʠʝʡ ʚ ʧʘʨʢʝ, ʘ ʪʝʢʫʱʘʷ ʥʝʭʚʘʪʢʘ (ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦ ʨʘʩʯʝʪʘʤ 

ʄʠʥʩʝʣʴʭʦʟʘ ʫʨʦʚʥʷ) ʢʦʤʙʘʡʥʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% [2]. 

ʂʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʘʨʢʘ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ 

ʦʩʪʘʶʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʝʛʦ ʩʦʢʨʘʱʝʥʠʷ ʠ ʥʠʟʢʠʝ ʪʝʤʧʳ ʦʙʥʦʚʣʝʥʠʷ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʚʠʜʦʚ ʩʝʣʴʭʦʟʤʘʰʠʥ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʬʘʢʪʦʨʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʩʣʘʙʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]: 

- ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʪʝʭʥʠʢʫ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʝʶ (ʥʘ 1000 ʛʘ ʚ 2017 ʛ. ʧʨʠʭʦʜʠʣʦʩʴ 2 ʪʨʘʢʪʦʨʘ 

ʠ 1,6 ʢʦʤʙʘʡʥʘ, ʘ ʚ 2008 ʛ. ʙʳʣʦ 4 ʠ 7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ɻʝʨʤʘʥʠʠ ʚ 2017 ʛ. 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʩʨʘʚʥʝʥʠʷ: 65 ʪʨʘʢʪʦʨʦʚ ʠ 11,5 ʢʦʤʙʘʡʥʦʚ); 

- ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʥʦʚʣʝʥʠʷ ʪʝʭʥʠʢʠ: ʪʨʘʢʪʦʨʦʚ 3,3%; 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ 6,6%; 

- ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʜʦ 20...60% ʠʟ-ʟʘ ʧʨʦʩʪʦʝʚ ʪʝʭʥʠʢʠ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʝʸ 

ʧʨʠ ʥʝʥʦʨʤʠʨʫʝʤʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚ. ʊʘʢ ʢʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʠʢʠ? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʵʪʘʧʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʢʘʟʘʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

ʠʟʛʦʪʦʚʣʝʥʠʝ; ʵʢʩʧʣʫʘʪʘʮʠʷ. 

ʇʝʨʚʳʝ ʜʚʘ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʜʥʘʢʦ ʚ ʷʚʥʦʤ ʚʠʜʝ ʦʥʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʝʶʱʝʡʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʪʝʭʥʠʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. 
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ʉʪʘʜʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 

(ʊʉ). ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʅʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ 

ʚʣʠʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷ [4, 5]: ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ʢʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ; ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʨʝʤʦʥʪʘ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩ ʧʦʟʠʮʠʡ ʩʣʫʞʙ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʚ ɸʇʂ ʩ 

ʧʦʟʠʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʣʫʞʙ ʊʉ. 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ɸʇʂ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ 

ʩʣʝʜʫʶʱʠʭ ʩʣʫʞʙ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ; ʠʥʞʝʥʝʨʥʦʡ; ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ - 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʪʨʝʙʫʝʤʳʤ 

ʢʘʯʝʩʪʚʦʤ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʟʘʥʠʤʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ 

ʥʦʤʠʥʘʣʴʥʳʭ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʥʪʨʦʣʝʤ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʪʝʭʥʠʢʫ. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦʡ ʩʣʫʞʙʳ - ʧʦʜʜʝʨʞʘʥʠʝ 

ʪʝʭʥʠʢʠ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʥʞʝʥʝʨʥʘʷ ʩʣʫʞʙʘ ʟʘʥʠʤʘʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʭʨʘʥʝʥʠʝʤ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʝʸ ʨʝʤʦʥʪʦʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʣʫʞʙʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʙʝʩʧʝʯʝʥʠʶ 

ʟʘʧʯʘʩʪʷʤʠ, ʚʳʧʦʣʥʝʥʠʶ ʜʠʣʝʨʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ - ʦʢʘʟʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʪʝʭʥʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʚ ɸʇʂ ʩ ʧʦʟʠʮʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʝʸ ʫʨʦʚʥʷ. 

ʈʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʦʤʠʥʘʣʴʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʚʦʜʦʚ-ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ɸʇʂ. 

ʂʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʨʝʤʦʥʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʤʦʥʪʘ ʪʝʭʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʨʝʤʦʥʪʘ 

ʪʝʭʥʠʢʠ ʟʘʚʠʩʷʪ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦʡ ʩʣʫʞʙʳ ʊʉ ɸʇʂ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ 



ï146 ï   
 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʘʷ ʩʣʫʞʙʘ ʊʉ ɸʇʂ. 

ʈʘʩʩʤʦʪʨʝʚ ʚ ʢʦʤʧʣʝʢʩʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʩʪʘʚ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʣʫʞʙ 

ʊʉ, ʟʘ ʩʯʸʪ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʚ ɸʇʂ, 

ʠ, ʩ ʜʨʫʛʦʡ - ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʤʦʞʝʤ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ɸʇʂ 

ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʝʭʥʠʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ɸʇʂ. ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʣʦʞʥʦʡ 

ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʝʭʥʠʢʠ ʪʨʝʙʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ɸʇʂ, ʢʘʢ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ [6]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [7], ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʘʜʨʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʟʥʘʯʠʪʴ ʢʨʫʛ ʟʘʜʘʯ ʠ ʧʨʦʚʝʩʪʠ ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʈʘʮʠʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʩʣʫʞʙ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ɸʇʂ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʪʝʭʥʠʢʝ, ʠ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʝʸ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʫʛ ʟʘʜʘʯ ʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ 

ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ɸʇʂ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʆʎɽʉʉɸ ʊɽʍʅʀʏɽʉʂʆʁ 

ʕʂʉʇʃʋɸʊɸʎʀʀ ɸɺʊʆʄʆɹʀʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ  ɺ ʋʉʃʆɺʀʗʍ 

ɸɻʈʆʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ɸʊ) ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ  ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ, ʦʙʩʣʫʞʠʚʘʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʝʩʪʴʷʥʩʢʠʝ ʠ ʬʝʨʤʝʨʩʢʠʝ 

ʭʦʟʷʡʩʪʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʛʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʩʪʘʙʠʣʠʟʘʮʠʠ, ʧʦʜʲʝʤʘ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʵʢʦʥʦʤʠʢʠ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʘ ʩʪʨʘʥʳ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʢʦʨʝʥʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ,  ʥʝʦʙʭʦʜʠʤʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, 



ï148 ï   
 

ʫʯʠʪʳʚʘʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ ʠ ʝʛʦ 

ʨʦʣʴ ʚ ʧʨʦʪʝʢʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ɸʊ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ ʦʧʝʨʝʞʘʶʱʝʝ 

ʨʘʟʚʠʪʠʝ, ʩʚʷʟʘʥʳ ʩ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʜʦʩʪʘʚʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè, çʪʦʯʥʦ ʚ ʩʨʦʢè ʠ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʧʠʩʘʥʠʷ. ʕʪʠ ʩʚʦʡʩʪʚʘ ɸʊ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʘʨʢʦʚ, ʟʘʚʠʩʷʱʠʭ, ʚʦ-ʧʝʨʚʳʭ, ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʚʦ-ʚʪʦʨʳʭ, ʦʪ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʪ ʫʩʣʦʚʠʡ ʧʦʩʣʝʜʥʝʡ [1,2,4]. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʘʨʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʩʠʩʪʝʤʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʳʭ ʫʩʠʣʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʠ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʩʢʨʳʪʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʟʝʨʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʶ ʨʦʣʠ ʠʥʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʦʧʝʨʝʞʘʶʱʝʤ ʨʦʩʪʝ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʦʩʪʦʤ ʟʘʪʨʘʪ. 

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʚʷʟʘʥʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʨʠʤʝʥʷʝʤ ʭr 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʦʚ, 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʬʦʨʤ ʢ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʤʩʷ ʜʠʥʘʤʠʯʥʳʤ ʬʦʨʤʘʤ. 

ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʨʘʪʝʛʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ ʧʦ ʩʦʩʪʦʷʥʠʶ [1,4,5]. ɺʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʘʧʦʩʪʝʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ ʢʘʢ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʙʲʝʢʪ, ʪʘʢ ʠ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʢʘ ɸʊ ʠ ʫʩʣʦʞʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʥʝʛʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ  ʥʘ ʚʩʝʭ ʝʝ ʫʨʦʚʥʷʭ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ [1,2,3]. 

ɻʣʘʚʥʳʤ ʚ ʵʪʦʤ ʧʦʜʭʦʜʝ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʧʦʜʮʝʣʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʙʲʝʜʠʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ  ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɸʊ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʮʝʥʪʨʘʣʴʥʳʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ɸʅ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [1,2,3]. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
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ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʎʝʣʠ ʧʨʦʛʨʘʤʤʳ 

ʢʘʞʜʦʛʦ ʠʟ ʫʨʦʚʥʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʠʝʨʘʨʭʠʠ, ʦʪʨʘʞʘʶʱʝʤʫ ʚʥʫʪ-

ʨʝʥʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʩʦʧʦʜʯʠʥʝʥʠʷ ʚ ʚʠʜʝ ʷʨʫʩʦʚ ʮʝʣʝʡ. ɺʳʩʰʝʤʫ ʷʨʫʩʫ 

ʧʦʜʯʠʥʝʥʳ ʮʝʣʠ ʧʝʨʚʦʛʦ ʷʨʫʩʘ, ʘ ʧʝʨʚʦʛʦ ʷʨʫʩʘ - ʮʝʣʠ ʚʪʦʨʦʛʦ ʠ ʪ. ʜ.[6,7]. 

ʀʟʤʝʥʝʥʠʝ ʛʝʥʝʨʘʣʴʥʦʡ ʮʝʣʠ, ʥʘʧʨʠʤʝʨ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʚ ʘʚʪʦʧʝʨʝʚʦʟʢʘʭ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ 

ʤʦʱʥʦʩʪʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʮʝʣʦʤ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʝʝ ʧʦʜʩʠʩʪʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʠʭ ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʧʨʦʛʨʘʤʤʫ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʠʧʘ ɸʊ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʮʝʣʠ ʠ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʥʘ 

ʚʳʰʝʩʪʦʷʱʠʭ ʫʨʦʚʥʷʭ, ʪʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʮʝʣʝʚʳʝ ʟʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʨʝʤʦʥʪʘ ɸʊ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʇʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʊ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʚʳʭ ʪʠʧʦʚ ʘʚʪʦʤʦʙʠʣʝʡ ʪʨʝʙʫʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ [6,7]. ʇʨʦʛʨʘʤʤʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʧʦ ʜʚʫʤ ʩʦʧʨʷʞʝʥʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ  ʩʣʫʞʙʳ 

ɸʊ: ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 

ʨʘʟʚʠʪʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ  ʠ ʨʝʤʦʥʪʥʳʭ 

ʟʘʚʦʜʦʚ.  

ʈʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʨʘʚʥʦʩʪʠ ʧʘʨʢʘ 

ɸʊ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʪʨʘʪʝʛʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ (ʨʝʞʠʤʳ) ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʧʦʨʷʜʦʢ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʣʫʞʙʳ ʘʚʪʦʤʦʙʠʣʷ ʩ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦ ʩʧʠʩʘʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʚʪʦʨʦʛʦ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ - ʛʦʪʦʚʥʦʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ɸʊ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʈʝʰʝʥʠʝ ʵʪʠʭ 

ʟʘʜʘʯ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠ ʧʨʦʛʨʘʤʤʳ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ [1,6,7]. 
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ʉʦʚʝʨʰʝʥʩʪʚʦ ʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, 

ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʧʨʦʮʝʩʩʫ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʯʝʨʝʟ ʟʘʨʘʥʝʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʠʣʠ ʥʘʨʘʙʦʪʢʠ ʥʘ ʚʩʝʤ ʦʜʥʦʪʠʧʥʦʤ ʧʘʨʢʝ 

ɸʊ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ ʩʠʩʪʝʤ ʠ ʠʟʜʝʣʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʦʙʲʝʢʪʘ ʠ ʧʨʦʮʝʩʩʘ 

ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʝʝ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ 

ʦʙʲʝʢʪʘ ʠ ʧʨʦʮʝʩʩʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʦ ʩʦʩʪʦʷʥʠʶ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ ʠ ʦʙʲʝʤʳ 

ʨʘʙʦʪ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʟʜʝʩʴ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟ-

ʥʠʢʘʶʱʠʤʠ ʫ ʥʠʭ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. 

ʋʩʧʝʰʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʟʜʘʶʱʠʭ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʠ 

ʨʝʤʦʥʪʠʨʫʶʱʠʭ ɸʊ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʈʘʙʦʪʫ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʪʠʧʘ ɸʊ ʢ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʩʪʨʘʪʝʛʠʷʤ ʠ ʤʝʪʦʜʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʩʘʤʠʭ ʩʪʨʘʪʝʛʠʡ ʠ ʤʝʪʦʜʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʝʜʠʥʦʤʫ ʧʣʘʥʫ, ʚ ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ [1,6,7]. ʀʤʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʥʘʜʝʞʥʦʩʪʠ (ʙʝʟʦʪʢʘʟʥʦʩʪʠ), ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ ɸʊ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ɸʊ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ 

ʣʠʰʴ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʠ, 

ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ɸʊ. ʂʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ ʥʘ 

ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ɸʊ ʝʱʝ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ. 

ʇʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɸʊ ʤʦʞʝʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʨʘʪʝʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʙʫʜʝʤ 

ʨʘʟʣʠʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ: ʧʦ 

ʥʘʨʘʙʦʪʢʝ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʚʷʟʘʥʥʳʡ ʩ 

ʵʪʘʧʘʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ɸʊ [6,7]. ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʪʠʧʘ ɸʊ ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ 

ʢ ʥʘʜʝʞʥʦʩʪʠ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʥʘ ʵʪʘʧʘʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʡʢʠ ɸʊ, ʘ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʛʨʘʤʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ï ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ  ʥʘ ʵʪʘʧʘʭ 
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ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʫ ɸʊ (ʨʠʩʫʥʦʢ 1). 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ ʙʫʜʝʪ ʥʘʯʠʥʘʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʙʶʨʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɸʊ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ. 

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʛʨʘʤʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʜʦʣʞʥʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ɸʊ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʥʘ ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ɸʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʨʝʞʠʤʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʩʠʩʪʝʤʳ ʠ ʠʟʜʝʣʠʡ. 

ʇʨʦʛʨʘʤʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ; ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʊ ʢʘʢ 

ʦʙʲʝʢʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʧʣʘʥ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ  ʠ ʘʚʪʦʨʝʤʦʥʪʥʳʭ ʟʘʚʦʜʦʚ, ʩʨʝʜ-

ʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʛʨʘʤʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʷʭ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ: ʦʩʥʦʚʘʥʠʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ, ʮʝʣʴ ʠ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʵʪʘʧʳ ʠ ʩʨʦʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ɿʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʶʪ: ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ɸʊ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʡʩʘ,  ʛʦʜʦʚʦʡ ʠ 

ʩʫʪʦʯʥʦʡ ʥʘʨʘʙʦʪʢʠ;ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʧʨʝʜʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʪʢʘʟʥʦʩʪʠ ʠ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʥʘʜʝʞʥʦʩʪʠ ɸʊ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ 

ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʳʪʘʥʠʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʊ ʢʘʢ ʦʙʲʝʢʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ - ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ɸʊ (ʜʦʩʪʫʧʥʦʩʪʴ, ʣʝʛʢʦʩʲʝʤʥʦʩʪʴ, ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʩʪʴ); 

ʨʝʩʫʨʩʘʭ ʠ ʩʨʦʢʘʭ ʩʣʫʞʙʳ ɸʊ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʠʟʜʝʣʠʡ ʢ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʩʪʨʘʪʝʛʠʷʤ ʠ ʤʝʪʦʜʘʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʟʘʥʠʤʘʝʪ çʇʣʘʥ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘè, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʪʨʘʪʝʛʠʠ ʠ ʨʝʞʠʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʇʣʘʥ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
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ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠ ʨʝʤʦʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ɸʊ. ʆʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʜʣʷ 

ʦʙʲʝʢʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

ʪʠʧʦʚʫʶ ʩʪʨʫʢʪʫʨʫ (ʥʦʤʝʥʢʣʘʪʫʨʫ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʠʜʦʚ) ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ʩʪʨʘʪʝʛʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠʟʜʝʣʠʡ; 

ʥʘʟʥʘʯʝʥʥʳʡ ʨʝʩʫʨʩ, ʩʨʦʢ ʩʣʫʞʙʳ, ʥʘʠʤʝʥʦʚʘʥʠʝ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʥʦʨʤʳ ʨʘʩʭʦʜʘ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʜʣʷ ʚʩʝʭ ʠʟʜʝʣʠʡ); 

ʨʝʩʫʨʩ ʜʦ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ ʠ ʤʝʞʨʝʤʦʥʪʥʳʡ ʨʝʩʫʨʩ (ʜʣʷ ʠʟʜʝʣʠʡ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʥʘʨʘʙʦʪʢʝ); 

ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʠ ʟʥʘʯʝʥʠʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʝʣʠʯʠʥʳ ʫʧʨʝʞʜʘʶʱʠʭ ʜʦʧʫʩʢʦʚ, ʧʝʨʝʯʝʥʴ ʩʨʝʜʩʪʚ ʠ 

ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ (ʜʣʷ ʠʟʜʝʣʠʡ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʧʘʨʘʤʝʪʨʦʚ); 

ʩʚʝʜʝʥʠʷ ʦ ʨʘʙʦʪʘʭ, ʧʦʜʣʝʞʘʱʠʭ ʚʳʧʦʣʥʝʥʠʶ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʚʠʜʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ (ʩʝʟʦʥʥʦʝ ʠ ʜʨ.); 

ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʬʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ɸʊ; 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ 

ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ. 

ɺ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʠ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʘʚʪʦʨʝʤʦʥʪʥʳʭ ʟʘʚʦʜʦʚ. 

ʉʨʝʜʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘè ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʣʦʞʝʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʢ ʧʨʦʛʨʘʤʤʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʥʠ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ: ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʥʘʱʝʥʥʦʩʪʠ ʩʪʦʷʥʦʢ, ʣʘʙʦʨʘʪʦʨʠʡ, 

ʮʝʭʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʯʥʠ ʩʨʝʜʩʪʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʢʦʥʪʨʦʣʴʥʦ-ʧʦʚʝʨʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʩʨʝʜʩʪʚʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

(ʧʝʨʝʯʝʥʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ); 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ (ʨʘʟʦʚʳʡ, ʧʦʵʪʘʧʥʳʡ, ʙʣʦʯʥʳʡ, ʘʛʨʝʛʘʪʥʦ-ʫʟʣʦʚʦʡ, 

ʩʪʝʥʜʦʚʳʡ ʠ ʪ. ʜ.); ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ (ʩʦʩʪʘʚ ʠ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʯʘʩʪʦʪʘ ʠ ʬʦʨʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ). 

ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʨʘʟʜʝʣ çʇʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘè (ʜʣʷ ʨʘʟʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ɸʊ), ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʚʦʜʷʪʩʷ: ʫʜʝʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ; ʪʨʫʜʦʝʤʢʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʨʝʜʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ʩʪʦʠʤʦʩʪʴ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. 



ï153 ï   
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʧʨʦʛʨʘʤʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʧʨʠʚʦʜʷʪʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʧʨʦʛʨʘʤʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʝʨʝʯʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʧʝʨʝʯʝʥʴ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ; ʧʝʨʝʯʝʥʴ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ  ʩʧʠʩʦʢ 
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ʌɻɹʆʋ ɺʆ çʄɻʋ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʌ 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʌʆʈʄʓ ʀ ʋɻʃɸ ʋʉʊɸʅʆɺʂʀ ʈʆʊʆʈɸ 

ʈɸɿɹʈɸʉʓɺɸʊɽʃʗ ʋɼʆɹʈɽʅʀʁ 

 

ɺʳʧʫʩʢʘʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʈʦʩʩʠʠ ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʠʭ ʥʘ 

ʤʘʪʝʨʠʘʣ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʙʦʪʫ ʨʷʜʘ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʮʠʶ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠʥʩʪʠʪʫʪʘ ʄʝʭʘʥʠʢʠ ʠ 

ʕʥʝʨʛʝʪʠʢʠ [3], ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʥʘ ʤʘʪʝʨʠʘʣ ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ - 

ʦʪ 3 ʜʦ 30 ʤ/ʩʝʢ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩʢʦʨʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʘʥʳ ʧʨʦʠʟʚʦʣʴʥʦ, ʙʝʟ ʫʯʝʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʙʨʘʩʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ʊʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʥʦʩʠʪ ʫʜʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʱʠʝ 

ʢʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʭ ʚ ʤʘʪʝʨʠʘʣʝ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʚ ʨʘʙʦʪʝ ɹʦʨʠʩʝʥʢʦ ɽ.ʅ. [1] 

.,/ʩʝʢʩʤ
E

g
nyn

g
su

Ö
Ö=      [1] 

ʛʜʝ nys ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚ 2/ʩʤʢʛ ; 

E - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʚ 2/ʩʤʢʛ ; 

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ, ʧʘʜʝʥʠʷ ʚ ʩʝʢʩʤ/ ; 

g - ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣa ʚ 3/ʩʤʢʛ . 

ʇʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʣʠʩʴ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ʥʘʚʦʟʥʳʭ 

ʢʦʤʧʦʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

2,5 ʜʦ 20 2/ʩʤʢʛ . 

ɼʣʷ ʥʘʚʦʟʘ ʠ ʪʦʨʬʦ-ʥʘʚʦʟʥʳʭ ʢʦʤʧʦʩʪʦʚ ʝʱʝ ʤʘʣʦ ʠʟʫʯʝʥ ʚʦʧʨʦʩ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ (E), ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʥ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4000-20000 2/ʩʤʢʛ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʠ ʬʠʟʠʢʦ - 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʝʜʩʪʘʚʣʷʷ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʚ ʬʦʨʤʫʣʫ (1), ʧʦʣʫʯʠʤ ʧʨʝʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ 

ʚʳʥʦʩʠʪʴ ʤʦʥʦʣʠʪ ʚʥʦʩʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʜʣʷ ʟʨʝʣʦʛʦ ʪʦʨʬʦ-ʥʘʚʦʟʥʦʛʦ 

ʢʦʤʧʦʩʪʘ ʚʣʘʞʥʦʩʪʴʶ 72% - 0,18 ʩʤ/ , ʜʣʷ ʩʚʝʞʝʛʦ ʢʦʤʧʦʩʪʘ ʚʣʘʞʥʦʩʪʴʶ 60% - 

0,43 ʩʤ/ , ʜʣʷ ʟʨʝʣʦʛʦ ʩʦʣʦʤʠʩʪʦʛʦ ʥʘʚʦʟʘ ʚʣʘʞʥʦʩʪʴʶ 40% - 0,60 ʩʤ/ . 

ʉʢʦʨʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʩʣʝʞʘʚʰʝʛʦ ʥʘʚʦʟʘ ʙʫʜʝʪ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦʡ ʨʘʟʨʳʭʣʝʥʥʦʛʦ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚ ʧʨʝʜʝʣʘʭ 1,2-

1,5 ʩʤ/ . 

ʅʦ ʜʣʷ ʨʦʪʦʨʥʳʭ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʷʩʥʠʪʴ ʫʩʣʦʚʠʷ ʧʦʣʝʪʘ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ. ʉʨʝʟʘʥʥʘʷ ʣʦʧʘʩʪʴ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ 

ʯʘʩʪʠʮʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʣʦʩʢʦʩʪʠ, ʫʯʘʩʪʚʫʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʜʚʠʞʝʥʠʷʭ: 

ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ ʨʦʪʦʨʘ ʠ ʚ ʧʝʨʝʥʦʩʥʦʤ ʚʤʝʩʪʝ ʩ 

ʣʦʧʘʩʪʴʶ. 

ɺ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʘ ʯʘʩʪʠʮʫ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ: 

1. ʉʠʣʘ ʪʷʞʝʩʪʠ mgQ=  

2. ʎʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ 2wmrP=
 

3. ʉʠʣʘ ʂʦʨʠʦʣʠʩʦʚʘ ʫʩʢʦʨʝʥʠʷ /2 xmK w= , ʛʜʝ ʯVx =/ . 

4. ʉʠʣʘ ʪʨʝʥʠʷ fNF = . 

ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʛʨʘʥʠ ʣʦʧʘʩʪʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʨʠʣʦʞʝʥʥʳʭ ʩʠʣ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺʦʧʨʦʩʳ ʪʝʦʨʠʠ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ 

ʣʦʧʘʩʪʠʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ 
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ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʚʦʜʘ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʥʝʢʦʪʦʨʳʝ ʜʦʧʫʱʝʥʠʷ. ʊʘʢ, ʧʦʣʘʛʘʝʤ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʝ 

ʫʧʨʫʛʠʡ, ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʚ ʤʦʤʝʥʪ ʩʨʝʟʘ ʨʘʚʥʘ ʥʫʣʶ. ʅʝ ʫʯʠʪʳʚʘʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʣʦʧʘʩʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʠʭ ʢʦʣʝʙʘʥʠʡ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ 

ʚʘʣʫ ʨʦʪʦʨʘ. 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʛʨʘʥʠ 

ʣʦʧʘʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʣʦʞʝʥʥʳʭ ʩʠʣ 

 

ʎʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ 2wmrP=  ʨʘʟʣʦʞʠʤ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ: ymrP cos2w= , 

ʜʝʡʩʪʚʫʶʱʫʶ ʚʜʦʣʴ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʣʦʧʘʩʪʠ ʠ ʧʝʨʝʤʝʱʘʶʱʫʶ ʯʘʩʪʠʮʫ ʧʦ ʝʝ 

ʧʣʦʩʢʦʩʪʠ ʣʦʧʘʩʪʠ. ʉʠʣʫ ʪʷʞʝʩʪʠ Q ʨʘʟʣʦʞʠʤ ʥʘ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʧʣʦʩʢʦʩʪʠ 

ʣʦʧʘʩʪʠ bcosmgQ=  ʠ ʩʦʩʪʘʚʣʷʶʱʫʶ bsinmgQ= ,  ʜʝʡʩʪʚʫʶʱʫʶ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʣʦʩʢʦʩʪʠ ʥʦʞʘ. ʉʫʤʤʘ ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʣʦʩʢʦʩʪʠ ʥʦʞʘ. ʉʫʤʤʘ ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʯʘʩʪʠʮʫ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʥʦʞʘ, ʙʫʜʝʪ  

 

ymrmgxmPQKN ʥʥ sinsin2 2/ wbw ++=++=    (1) 

 

ʉʠʣʘ N  ʥʘ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʥʦʞʘ ʩʦʟʜʘʝʪ ʩʠʣʫ ʪʨʝʥʠʷ fNF = ,  

ʛʜʝ f - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ.                   

ɼʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ 

ʦʧʨʝʜʝʣʠʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ 

 

,
1

//

ä=
i

iFmx      (2) 

ʛʜʝ m  - ʤʘʩʩʘ ʩʨʝʟʘʥʥʦʡ ʯʘʩʪʠʮʳ;  

ʭ
//
- ʫʩʢʦʨʝʥʠʝ ʯʘʩʪʠʮʳ; 

ä
1

i

iF   - ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʯʘʩʪʠʮʝ ʚ ʧʣʦʩʢʦʩʪʠ 
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ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʣʦʧʘʩʪʠ ʨʦʪʦʨʘ. 

ɺ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

 

fNmgymrmxn --= bw coscos2 ,    (3) 

 

yfmrfmgxfmmgymrmx sinsin2coscos 2/2// wbwbw ----= ,  (4) 

 

yfrfgxfgyrx sinsin2coscos 2/2// wbwbw ----=    (5) 

 

ɿʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ ʧʣʦʩʢʘʷ ʩʠʩʪʝʤʘ ʩʠʣ, ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

 ʀʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ 

 
;sin,sin;coscos 0000 constyryrxyr ==+= nn  

 

ʛʜʝ a - ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ ʨʦʪʦʨʘ. 

ʇʦʜʩʪʘʚʠʤ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʝ (5) 

 

.cossinsin2cos 22/2// yryfrfgxfgxx wwbwbw +----=  

;sincossincos2 222/ yfryrfggxxfxn wwbbww -+---+   (6) 

.cossin2 22/ DrBAxxfxn waaww ++=-+     (7) 

 

ʇʦʣʫʯʠʣʠ ʥʝʦʜʥʦʨʦʜʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʆʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ DBA ,,  

 

,
cos

)cos(
;

cos

)cos(
;

cos

)sin( 00

j

jg

j

jg

j

jg +
=

-
-=

-
= DgBgA  

 

ʛʜʝ j ð ʫʛʦʣ ʪʨʝʥʠʷ. 

ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʚʨʘʱʝʥʠʠ .; tconst waw ==  

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (7) ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʧʠʰʝʪʩ ̫

.cossin2 22/ DrtBtAxxfxʥ wwwww ++=-+
    (8) 

ʇʨʠʨʘʚʥʷʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʢ ʥʫʣʶ, ʧʦʣʫʯʠʤ ʦʜʥʦʨʦʜʥʦʝ 

ʫʨʘʚʥʝʥʠʝ  

 

,02 2/ =-+ xxfxn ww      (9) 

 

ʇʫʪʝʤ ʧʦʜʙʦʨʘ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʫʯʠʤ 

;cossin,, etdtCbeaex tptp ---+= wwww     (10) 

ʠʣʠ 

,cossin21 Ldcbeaex
apap

---+= aa     (11) 
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ʋʨʘʚʥʝʥʠʝ (11) ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʳʤ ʫʨʘʚʥʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʭʦʜʘ ʯʘʩʪʠʮ ʤʘʩʩʳ ʩ ʛʨʘʥʠ ʣʦʧʘʩʪʠ ʨʦʪʦʨʘ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ a ʩʭʦʜʘ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʦʪ ʢʨʫʧʥʦʩʪʠ 

ʢʦʤʴʝʚ ʫʜʦʙʨʝʥʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʯʘʩʪʠʮ ʫʜʦʙʨʝʥʠʡ f  ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 - ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʛʣʘ a ʩʭʦʜʘ ʯʘʩʪʠʮ ʦʪ ʢʨʫʧʥʦʩʪʠ 

ʢʦʤʴʝʚ ʫʜʦʙʨʝʥʠʡ LD  ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʯʘʩʪʠʮ ʠ ʣʦʧʘʩʪʴ o f . 

 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ‎ ʜʦ 45Á ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʚʣʠʷʝʪ ʥʘ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ a ʜʣʷ ʩʙʨʦʩʘ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ. 

ʋʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ɔ ʚʝʜʝʪ ʢ ʨʝʟʢʦʤʫ ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʩʭʦʜʘ ʯʘʩʪʠʮ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʞʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʦʪ ɔ = 60Á (1D  = 80 ʤʤ, f = 0,5, ʩʤ ʰʪʨʠʭ ʧʫʥʢʪʠʨʥʫʶ 

ʢʨʠʚʫʶ  

1) ʜʦ ɔ = 72Á (1?D  ð 40 ʤʤ, f  = 0,3, ʩʤ. ʩʧʣʦʰʥʫʶ ʢʨʠʚʫʶ  

2) ʯʘʩʪʠʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʭʦʜʷʪ ʩ ʣʦʧʘʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʣʳ 

ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ a ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʭʦʜʘ ʯʘʩʪʠʮ ʫʜʦʙʨʝʥʠʠ ʙʫʜʫʪ ʚ ʧʨʝʜʝʣʘʭ 

25-60Á. 

ɻʨʘʬʠʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʧʘʨʘʤʝʪʨʳ 

ʣʦʧʘʩʪʠ ʨʦʪʦʨʥʦʛʦ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʝʨʝʜʥʝʡ 

ʛʨʘʥʠ ʥʦʞʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 45Á, ʘ ʨʘʙʦʯʠʝ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʥʦʞʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʭʦʜʘ ʯʘʩʪʠʮ ʩ ʧʝʨʝʜʥʝʡ ʛʨʘʥʠ ʥʝʞʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 25- 

60Á, ʪʘʢ ʢʘʢ ʦʪ ʵʪʠʭ ʚʝʣʠʯʠʥ ʟʘʚʠʩʷʪ ʨʘʟʤʝʨʳ ʢʦʤʴʝʚ ʠ ʜʘʣʴʥʦʩʪʴ ʠʭ ʙʨʦʩʢʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɹʦʨʠʩʝʥʢʦ ɽ.ʀ. ʀʟʳʩʢʘʥʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʙʦʨʢʠ ʥʘʚʦʟʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
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ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ [1, 2]. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʡ ʧʘʨʢ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, ʜʦʩʪʠʯʴ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʩʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʣʦʞʥʳʭ ʤʘʰʠʥ, ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʫʨʦʚʥʷ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʩʪʘʥʦʚʢʘ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʠʤʝʥʥʦ ʢ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʤʝʝʪ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʚʳʙʦʨ ʧʫʪʝʡ ʝʸ ʨʝʰʝʥʠʷ, ʪʘʢ 

ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʫʪʝʡ [1, 3, 4, 8, 9]. 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʝʟʦʥʥʦʩʪʴ ʨʘʙʦʪʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʨʘʙʦʪʘʶʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 4 ʜʦ 12 ʥʝʜʝʣʴ ʚ ʛʦʜʫ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʦʢʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ.  

ɺʦ-ʚʪʦʨʳʭ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʥʦʩʷʪ ʚ ʫʞʝ ʫʧʦʤʷʥʫʪʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʦʢʠ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ, ʧʨʠʯʝʤ ʟʘʯʘʩʪʫʶ ʚ ʩʪʦʨʦʥʫ ʠʭ ʩʫʞʝʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʣʦʞʥʳʭ 

ʤʘʰʠʥ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʚʦʠʤʠ ʩʠʣʘʤʠ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʘʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʨʝʟʢʦ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʝʨʞʘʪʴ 

ʥʘ ʩʢʣʘʜʘʭ, ʢʘʢ ʩʘʤʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ɸʇʂ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 

ʨʝʰʘʪʴ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʪʢʘʟʥʦʩʪʠ ʪʝʭʥʠʢʠ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʝʸ 

ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤ ʬʘʢʪ ʦʪʢʘʟʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʩʨʦʢʠ ʝʛʦ ʫʩʪʨʘʥʝʥʠʷ [5].  

ʂʘʢ ʦʪʜʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʘʯʘʩʪʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʘʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ [6, 7].  

ʆʜʥʠʤ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ 
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ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʦʙʠʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
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ʋɼʂ 62-91 
ʂʦʨʥʠʣʦʚ ɼ. ɸ.,ʩʪʫʜʝʥʪ ʊɺʄ-17 

ʌɻɹʆʋ ɺʆ ʀʨʅʀʊʋ, ʛ. ʀʨʢʫʪʩʢ, ʈʌ 

 

ʇʈʀʄɽʅɽʅʀɽ çʋʄʅʆɻʆ ʇʆʂʈʓʊʀʗè ɺ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʋʉʊɸʅʆɺʂɸʍ 

 

ɺ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʫʪʝʡ ʨʘʡʦʥʘʭʠʥʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʦʩʪʘʚʢʦʡ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʩʝʪʝʡ, ʘ ʠʥʦʛʜʘ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʩʝʪʝʡ ʠʟ-ʟʘ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʦʪ ʮʝʥʪʨʘʣʠʟʘʮʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʪʦʧʣʠʚʦ ʠʣʠ 

ʠʩʢʦʧʘʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ.  

ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʦʢʨʳʪʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʩʧʦʩʦʙʥʦʝ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʥʝʨʛʠʶ ʥʘ ʦʩʥʦʚʝ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʦʚʝʡʰʝʛʦ 

ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʪʝʧʣʦʚʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥ 

ʢʦʵʬʬʠʮʠʝʥʪ Z ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʙʨʦʪʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. ɺʧʝʨʚʳʝ ʩʦʟʜʘʥʦ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʚʠʘʮʠʠ.  

ʕʪʦ ʧʦʢʨʳʪʠʝ ʩʧʦʩʦʙʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʜʘʞʝ ʥʘʣʠʯʠʷ 

ʩʦʣʥʮʘ, ʚʝʪʨʘ ʠ ʜʨʫʛʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1]. ɺʤʝʩʪʝ ʩ ʚʳʨʘʙʦʪʢʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʣʶʙʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [2,3]. ʇʨʠ ʵʪʦʤ ʥʝ ʚʦʟʥʠʢʘʝʪ ʠʟʣʠʰʥʠʭ ʥʘʛʨʫʟʦʢ, 

ʥʝʥʫʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʪʝʭʥʠʢʠ, ʝʩʣʠ ʦʥʦ ʧʨʠʤʝʥʝʥʦ ʥʘ ʧʦʢʨʳʪʠʷʭ ʤʘʰʠʥ ʠ 

https://elibrary.ru/contents.asp?id=34469972&selid=28925703
https://elibrary.ru/contents.asp?id=34469972&selid=28925704
https://elibrary.ru/contents.asp?id=34469972&selid=28925704
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ʤʝʭʘʥʠʟʤʦʚ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʥʝ ʩʥʠʞʘʶʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʥʝʪ 

ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʶʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʣʦʷ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʥʝʨʛʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ, 

ʪʝʤ ʙʦʣʴʰʝ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. ʅʘʥʦʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʫʤʥʦʛʦ ʧʦʢʨʳʪʠʷ  ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʘʩʷʪ ʠʟʣʠʰʢʠ ʪʝʧʣʘ (ʠʣʠ ʭʦʣʦʜʘ) ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʢʨʳʪʠʷ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʝʤʥʠʝʚʳʝ ʠ ʜʨʫʛʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʦʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʠ ʠʤʝʝʪ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ: ʝʜʠʥʩʪʚʝʥʥʦ 

ʧʨʠʛʦʜʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ ʤʘʣʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʦʪʩʫʪʩʪʚʠʝ 

ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʵʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ  ʚʳʩʦʢʦʥʘʜʝʞʥʦʡ; ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʪʴ ʭʣʘʜʘʛʝʥʪ (ʟʘʨʷʞʘʪʴ ʬʨʝʦʥʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʥʝʪ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ); ʥʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʠʙʨʘʮʠʷʤ (ʚʘʞʥʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ); 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ; 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ; ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʦʜʝʨʞʘʪ ʷʜʦʚʠʪʳʭ 

ʭʣʘʜʘʛʝʥʪʦʚ (ʬʨʝʦʥʦʚ, ʢʘʢ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ, ʠʣʠ ʘʤʤʠʘʢʘ, ʢʘʢ 

ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ); ʧʨʦʠʟʚʦʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʧʦʣʝ ʪʷʞʝʩʪʠ; ʤʘʣʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ; ʣʝʛʢʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʦʭʣʘʞʜʝʥʠʷ 

ʚ ʨʝʞʠʤ ʥʘʛʨʝʚʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ ʩʣʦʝʚ çʋʤʥʦʛʦ 

ʧʦʢʨʳʪʠʷè ʜʣʷ ʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ. 

 

 
ʈʠʩʫʥʦʢ1 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ ʩʣʦʝʚ çʋʤʥʦʛʦ ʧʦʢʨʳʪʠʷè. 

 

ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʠʟ ʬʘʟʦʧʝʨʝʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʦʪ ʨʝʟʢʦʛʦ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨ, ʥʘʛʨʝʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʧʨʦʤʝʞʫʪʢʠ ʩ ʬʘʟʦʧʝʨʝʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ  ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʪʝʨʤʦʵʣʝʤʝʥʪʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʟʦʧʝʨʝʭʦʜʥʳʡ ʩʣʦʡ ʩ ʪʝʧʣʦʧʨʦʚʦʜʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʯʝʨʝʟ ʪʝʧʣʦʧʨʦʚʦʜʥʳʝ ʚʢʣʶʯʝʥʠʷ 
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ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʘʟʥʦʩʪʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʘʭ ʩ ʵʣʝʤʝʥʪʘʤʠ ʇʝʣʴʪʴʝ. ʆʩʪʘʣʴʥʳʝ ʦʙʣʘʩʪʠ 

ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʠʟʣʠʰʥʝʛʦ ʚʣʠʷʥʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ.  

ʋʩʪʨʦʡʩʪʚʦ ʧʨʠʤʝʥʠʤʦ ʚ ʩʝʣʴʩʢʠʭ ʘʚʪʦʤʦʙʠʣʷʭ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʣʠ 

ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʛʨʫʟʦʚʠʢʦʚ ʠ ʘʚʪʦʙʫʩʦʚ. ɺʦʟʤʦʞʥʦ 

ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʘʚʪʦʨʝʤʦʥʪʝ ʠ  ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʧʠʪʢʝ ʵʥʝʨʛʠʝʡ ʩʝʣʴʩʢʠʭ ʥʘʩʦʩʦʚ. 

ʇʨʠ ʧʦʜʧʠʪʢʝ ʵʥʝʨʛʠʝʡ ʩʝʣʴʩʢʠʭ ʥʘʩʦʩʦʚ ʫʤʥʦʝ ʧʦʢʨʳʪʠʝ ʘʙʩʦʣʶʪʥʦ 

ʥʝʛʦʨʶʯʝʝ. ʋʤʥʦʝ ʧʦʢʨʳʪʠʝ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦ ʭʦʨʦʰʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ 

ʣʝʩʦʧʠʣʢʝ ʠ ʩʧʘʩʘʝʪ ʦʪ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʩʧʘʩʘʝʪ ʦʪ ʧʫʩʪʳʭ ʪʨʘʪ ʠ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ. ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʩʦʟʜʘʝʪ ʠʩʢʨ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʧʨʠ ʨʘʙʦʪʘʭ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʭ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʕʪʦ ʜʦʚʦʣʴʥʦ 

ʥʘʜʝʞʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʋʤʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʝʙʘʥʠʷ 

ʯʘʩʪʦʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʫʣʫʯʰʘʝʪ ʩʫʪʦʯʥʳʡ ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʩʝʣʴʩʢʠʭ 

ʣʝʩʦʧʠʣʦʢ. ʋʤʥʦʝ ʧʦʢʨʳʪʠʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʪʨʘʪʠʪʴ ʠ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʭʦʜʠʣʘ ʙʳ ʚ ʧʫʩʪʫʶ ʪʨʘʪʫ - ʚ 

ʟʘʟʝʤʣʝʥʠʝ. ʋʤʥʦʝ ʧʦʢʨʳʪʠʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʚ ʩʝʣʴʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʩʠʣʫ ʣʝʛʢʦʩʪʠ 

ʤʦʥʪʘʞʘ ʧʦʢʨʳʪʠʝ ʜʦʧʫʩʪʠʤʦ ʤʦʥʪʠʨʦʚʘʪʴ ʥʠʟʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʧʝʨʩʦʥʘʣʦʤ, ʦʥʦ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ, ʠ ʧʦʛʦʜʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ 

ʦʙʣʘʩʪʝʡ ʠ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʤʝʥʝ ʜʚʠʞʫʱʠʭʩʷ ʠ ʠʩʪʠʨʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɿʋɹʔɽɺ ʇʆɻʈʋɿʏʀʂɸ 

ʅɸ ʉʆʇʈʆʊʀɺʃɽʅʀɽ ɺʅɽɼʈɽʅʀʖ ʇʈʀ ɸʄʄʆʅʀɿɸʎʀʀ 

ʈʋʃʆʅʆɺ ɻʈʋɹʓʍ ʂʆʈʄʆɺ 

 

ʉʝʥʦ ʠ ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʙʳʤ ʢʦʨʤʘʤ ʠ ʜʣʷ 

ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚ ʅʝʯʝʨʥʦʟʝʤʴʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʢʦʨʤʦʚʳʤ ʨʝʟʝʨʚʦʤ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʠʭ ʩʦʭʨʘʥʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʧʦʝʜʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ ʠʣʠ 

ʙʝʟʚʦʜʥʳʤ ʘʤʤʠʘʢʦʤ. ʆʙʨʘʙʦʪʘʥʥʳʝ ʘʤʤʠʘʢʦʤ ʛʨʫʙʳʝ ʢʦʨʤʘ ʥʝ ʧʦʨʘʞʘʝʪʩʷ 

ʧʣʝʩʝʥʴʶ, ʚ ʥʠʭ ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʛʨʳʟʫʥʳ, ʦʥʠ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʢʦʨʤʦʚʳʝ ʢʘʯʝʩʪʚʘ[1,2]. 

ʄʘʰʠʥ ʜʣʷ ʘʤʤʦʥʠʟʘʮʠʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʚʳʧʫʩʢʘʝʪ, ʘ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩʝʣʴʩʢʠʤʠ ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʘʤʠ 

ʤʝʭʘʥʠʟʤʳ ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳ ʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ 

ʪʨʫʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʛʨʫʙʳʝ ʢʦʨʤʘ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʤʝʪʦʜʦʤ 

ʧʨʝʩʩʦʚʘʥʠʷ ʚ ʪʶʢʠ ʠʣʠ ʚ ʨʫʣʦʥʳ, ʧʨʠ ʵʪʦʤ ʧʣʦʪʥʦʩʪʴ ʨʫʣʦʥʦʚ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʘʤʤʠʘʢʦʤ 

ʨʫʣʦʥʦʚ ʧʨʝʩʩʦʚʘʥʥʳʭ ʛʨʫʙʳʭ ʢʦʨʤʦʚ, ʫʩʪʨʘʥʝʥʠʝ ʟʘʙʠʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ çʰʫʙʦʡè ʣʴʜʘ ʠ ʩʦʣʦʤʳ, ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʜʣʷ ʘʤʤʦʥʠʟʘʮʠʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʘʢʪʦʨʘ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʤʠʘʢʘ ʠ ʛʨʝʡʬʝʨʥʦʛʦ 

ʯʝʣʶʩʪʥʦʛʦ ʧʦʛʨʫʟʯʠʢʘ, ʩ ʤʥʦʛʦ ʠʛʦʣʴʯʘʪʳʤʠ ʟʘʭʚʘʪʘʤʠ ï ʛʨʝʙʝʥʢʘʤʠ, ʢʘʞʜʘʷ 

ʠʛʣʘ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʟʘʦʩʪʨʝʥʥʦʛʦ ʧʦʣʦʛʦ ʢʦʥʫʩʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʨʠʚʠʟʥʳ, ʫʩʠʣʝʥʥʳʝ ʯʝʪʳʨʝʭʣʝʧʝʩʪʢʦʚʳʤʠ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ ʧʝʨʝʤʝʥʥʦʡ 

ʚʳʩʦʪʳ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʠʛʣʳ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʙʝʟʚʦʜʥʳʤ ʘʤʤʠʘʢʦʤ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʟʫʙʴʝʚ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ɿʫʙʴʷ - ʦʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ ʵʣʝʤʝʥʪʳ ʛʨʝʡʬʝʨʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʣʦʤʳ ʙʝʟʚʦʜʥʳʤ ʘʤʤʠʘʢʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʦʥʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʤʘʩʩʫ ʠ ʚʧʨʳʩʢʠʚʘʶʪ ʚ ʢʘʞʜʳʡ ʨʫʣʦʥ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʟʫ 

ʙʝʟʚʦʜʥʦʛʦ ʘʤʤʠʘʢʘ, ʩʦʚʝʨʰʘʷ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  

ʈʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʦʨʤʫ ʠ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʧʦʛʨʫʟʯʠʢʦʚ, ʷʚʣʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʠʭ ʧʨʠ ʟʘʭʚʘʪʝ 

ʨʫʣʦʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʢʠʨʜʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ  ʙʝʟʚʦʜʥʳʤ ʘʤʤʠʘʢʦʤ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʚ ʤʘʪʝʨʠʘʣ ʧʨʷʤʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʟʫʙʘ ʩ 

ʢʦʥʠʯʝʩʢʦʡ ʟʘʪʦʯʢʦʡ 

Ὑ̈ Ὑ̋ Ὑ̗,     (1) 

ʛʜʝ Rʢ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʢʦʥʫʩʘ; 

 Rʮ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʟʫʙʘ. 

 ʉʦʧʨʦʪʠʚʣʝʥʠʝ Rʢ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʫʩʘ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʦʣʦʤʠʩʪʦʡ ʤʘʩʩʳ. ʆʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʣʫʙʠʥʳ ʚʥʝʜʨʝʥʠʷ ʅ ʚ ʧʝʨʠʦʜ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ, ʘ ʧʦʩʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʜ ʢʦʥʫʩʦʤ ʫʧʣʦʪʥʝʥʥʦʛʦ ʷʜʨʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʅ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʶ ʢʦʥʫʩʘ ʦʪ ʛʣʫʙʠʥʳ 

ʚʥʝʜʨʝʥʠʷ 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ Rʮ ʥʘʭʦʜʠʪʩʷ ʚ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʚʥʝʜʨʝʥʠʷ 

Ὑ̗ “ὨὪ„ Ὄ
 

,    (2) 

ʛʜʝ ůʫ ï ʫʧʨʫʛʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʞʘʪʠʷ, ʢʛ/ʩʤ
2
 

 d0 ʠ 2Ŭ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʠ ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ ʢʦʥʫʩʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʥʝʜʨʝʥʠʝ ʚ ʤʘʪʝʨʠʘʣ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʟʫʙʘ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ r, ʢʦʛʜʘ ʮʝʥʪʨ ʝʝ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʟʫʙʘ ʠ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʅ0 ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʩʩʦʚʘʥʥʦʡ ʩʦʣʦʤʳ (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 - ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʡ ʟʫʙ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʟʫʙʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʢʦʥʫʩʥʦʡ ʯʘʩʪʠ Rʢ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʚʥʝʜʨʝʥʠʶ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʩʪʝʨʞʥʷ - ʪʦʨʦʠʜʘ Rʊ. ʇʨʠʤʝʤ, ʯʪʦ ʩʠʣʘ Rʢ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ D ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ DO. ʇʨʦʝʢʮʠʠ ʝʝ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ 

 

Ὑ Ὑ̋ίὭὲ‭      (3) 

ʠ 

Ὑ Ὑ̋ὧέί‭      (4) 

ʄʦʤʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʦʚʦʨʦʪʘ 

ὓ Ὑ̋ὶȢ      (5) 

ʉʠʣʘ ʪʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʘʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʟʫʙʘ ʥʘ ʵʣʝʤʝʥʪʘʨʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʦʠʜʘ, 

ὨὊ Ὢ„ὨὛ “ὨὶὪ„Ὠ‭Ȣ    (6) 

ʇʨʦʝʢʮʠʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʠʣʳ ʪʨʝʥʠʷ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ 

ὨὊ “ὨὶὪ„ίὭὲ‭Ὠ‭     (7) 

ʠ 

ὨὊ “ὨὶὪ„ὧέί‭Ὠ‭     (8) 

ʇʨʦʝʢʮʠʷ ʩʠʣ ʪʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʥʝʜʨʝʥʥʫʶ ʯʘʩʪʴ ʪʦʨʦʠʜʘ, 

Ὂ ὃ᷿ ίὭὲ‭Ὠ‭ὃὧέί‭ ὧέί‭     (9) 

ʠ 
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Ὂ ὃ᷿ ὧέί‭Ὠ‭ ὃίὭὲ‭ ίὭὲ‐    (10) 

ʛʜʝ 

ὃ “ὨὶὪ„Ȣ      (11) 

ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʟʘʯʝʨʧʳʚʘʥʠʷ ʤʘʩʩʳ ʟʫʙʴʷʤʠ, ʩʠʤʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ z, ʚʥʝʜʨʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠʭ ʚʝʨʰʠʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

 

‭       (12) 

 

ʅʘʯʘʣʴʥʳʡ ʫʛʦʣ 

‭ ὥὶὧίὭὲ     (13) 

 

ʇʨʦʝʢʮʠʠ ʩʫʤʤʘʨʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʶ ʟʫʙʘ 

 

Ὑ ὙίὭὲ‭ ὃὧέί‭ ὧέί‭     (14) 

ʠ 

 

Ὑ Ὑὧέί‭ ὃίὭὲ‭ ίὭὲ‐     (15) 

 

ʈʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʶ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʟʫʙʘ 

 

Ὑ Ὑ Ὑ       (16) 

 

ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʝʝ ʢ ʦʩʠ ʭ 

 

• ὥὶὧὸὫ      (17) 

ʄʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʶ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʟʫʙʘ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, 

 

ὓ Ὑ”ȟ      (18) 

 

ʛʜʝ ɟ ï ʧʣʝʯʦ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ R; 

ʩ ʜʨʫʛʦʡ, 

 

ὓ ὓ ὓ  ȟ     (19) 

 

ʛʜʝ ʤʦʤʝʥʪ ʩʠʣʳ ʪʨʝʥʠʷ 

 

ὓ ὃ‭ ‐ ὶȢ     (20) 

 

ʀʟ ʨʘʚʝʥʩʪʚʘ ʥʘʭʦʜʠʤ 
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”  Ȣ      (21) 

 

ʅʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ, ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʉʠʣʦʚʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʯʝʣʶʩʪʝʡ ʛʨʝʡʬʝʨʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʈ ʩʠʩʪʝʤʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ ʟʫʙʘ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʟʳʚʘʝʪ ʨʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ ɸx ʠ Bz, 

ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʤʝʩʜʦʟʘʤʠ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫʩʠʣʠʝ ʈ. 

ɺʝʩ ʩʲʝʤʥʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʢʠ Gʯ, ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʝʝ ʩ ʠ ʚʝʩ ʦʧʦʨʥʦʛʦ ʚʘʣʘ ʩ 

ʧʦʜʰʠʧʥʠʢʘʤʠ ʠ ʧʨʠʚʦʜʥʳʤ ʜʠʩʢʦʤ G0 ʠʟʚʝʩʪʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʫʩʣʦʚʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʣʠʯʠʥʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʣʠʥʠʶ ʝʝ ʜʝʡʩʪʚʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚʥʝʜʨʝʥʠʶ ʧʨʷʤʦʛʦ ʟʫʙʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʰʝʥʠʯʥʦʡ 

ʩʦʣʦʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʣʦʪʥʦʤʝʨʦʤ ʖ. ʖ. ʈʝʚʷʢʠʥʘ. ɿʫʙʴʷ ʢʨʝʧʠʣʠ ʢ ʰʪʘʥʛʝ 

ʧʣʦʪʥʦʤʝʨʘ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʫʣʦʥʘʭ ʧʰʝʥʠʯʥʦʡ ʩʦʣʦʤʳ ʨʘʟʣʠʯʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʟʫʙʴʝʚ ʚ ʨʫʣʦʥʳ 

ʩʦʣʦʤʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ 

ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʟʫʙʘ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ ʚʥʝʜʨʝʥʠʷ. ʇʨʠ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʥʘʠʤʝʥʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʦʢʘʟʳʚʘʶʪ ʟʫʙʴʷ, ʮʝʥʪʨ 

ʢʨʠʚʠʟʥʳ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ. 

ɽʩʣʠ ʮʝʥʪʨ ʢʨʠʚʠʟʥʳ ʟʫʙʴʝʚ ʩʤʝʩʪʠʪʴ ʚʥʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʚʦʟʨʘʩʪʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ 
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ʩʞʘʪʠʷ ʠ ʩʜʚʠʛʘ. ɺʝʣʠʯʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ Rʭ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ 

ʜʣʷ ʵʪʠʭ ʬʦʨʤ ʥʘ ʚʝʣʠʯʠʥʫ R, ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʨʠ-ʯʝʪʳʨʝ ʨʘʟʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʤʝʱʝʥʠʠ 

ʮʝʥʪʨʘ ʢʨʠʚʠʟʥʳ ʟʫʙʴʝʚ ʚʚʝʨʭ. ɼʣʷ ʵʪʦʡ ʬʦʨʤʳ ʟʫʙʘ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ 

ʚʝʣʠʯʠʥʘ Rz. ʇʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʟʫʙʘ ʤʝʥʴʰʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʦʢʘʟʳʚʘʶʪ ʟʫʙʴʷ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʆʎɽʉʉɸ 

ʊɽʍʅʀʏɽʉʂʆʁ  ʕʂʉʇʃʋɸʊɸʎʀʀ ʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ 

ʊʈɸʅʉʇʆʈʊɸ 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʥʘʨʘʱʠʚʘʥʠʷ ʚʳʧʫʩʢʘ ʥʦʚʝʡʰʝʡ ʪʝʭʥʠʢʠ, ʥʦ ʠ ʣʫʯʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʪʨʫʜʘ 

ʠ ʩʨʝʜʩʪʚ ʥʘ ʊʆ ʠ ʈ ʤʘʰʠʥ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʟʨʝʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʘʛʨʫʟʢʠ ʤʦʱʥʦʩʪʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʠ ʬʦʥʜʦʦʪʜʘʯʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʝʤʦʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠ ʚʦʧʨʦʩʳ ʧʨʠʦʙʨʝʪʘʶʪ ʜʣʷ ʦʪʨʘʩʣʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʷʱʝʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ (ʇʉ), ʷʚʣʷʶʱʝʡʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʬʦʥʜʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʦʢʘʟʳʚʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʇʉ. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʇʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʠʭ ʩʣʦʞʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪʝʭʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʜʦʨʦʞʝ. B ʩʚʷʟʠ ʩ 

ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʪʝʭʥʠʢʫ ʠ ʪʦʧʣʠʚʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʥʷʪʘ ʩʠʩʪʝʤʘ ʊʆ  ʧʦ ʥʘʨʘʙʦʪʢʝ. ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʚ 

ʉʐɸ, ʧʨʠʥʷʪʘ ʩʠʩʪʝʤʘ ʊʆ ʤʘʰʠʥ ʧʦ ʩʦʩʪʦʷʥʠʶ. ʇʝʨʝʭʦʜ ʚ ʈʌ ʢ ʫʢʘʟʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʊʆ ʩʨʘʟʫ ʥʝʚʦʟʤʦʞʝʥ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ  ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʊʆ ʩ ʢʦʥʪʨʦʣʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʇʉ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʊʆ (ʥʘʧʨʠʤʝʨ, ʢʨʝʧʝʞʥʳʭ, ʩʤʘʟʦʯʥʳʭ ʠ ʜʨ.), 

ʪʨʝʙʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʩʪʠ ʤʘʰʠʥ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʧʝʨʝʯʥʷ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʢʦʥʪʨʦʣʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ (ʉʊɼ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʨʝʙʫʝʤʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʩʫʪʩʪʚʠʝʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʚʥʝʰʥʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʜʨ. 

ʉʫʱʥʦʩʪʴ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ [5] ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʥʝʜʨʝʥʠʠ ʚ ʩʠʩʪʝʤʫ ʊʆ 

ʧʦ ʥʘʨʘʙʦʪʢʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
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(ʊʉ), ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʊʉ ʇʉ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʧʨʠʯʠʥʘʤ ʦʪʢʘʟʦʚ ʠ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʩʧʨʘʚʥʦʝ ʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʄʊ).  

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʢʦʥʪʨʦʣʷ ʊʉ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʉ ʧʦ ʥʘʟʥʘʯʝʥʠʶ [5] 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ (ʊɼ), ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʇʉ ʠ (ʠʣʠ) ʠʭ ʩʙʦʨʦʯʥʳʭ 

ʝʜʠʥʠʮ (ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ) ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʨʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ 

ʨʘʙʦʪ ʊʆ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʜʜʝʨʞʘʥʠʝ ʇʉ ʚ ʠʩʧʨʘʚʥʦʤ ʠʣʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊɼ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʉ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʠʭ ʬʘʢʪʠʯʝʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʷ [3, 

5]. 

ʊʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʇʉ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʊʆ [1, 6], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚʦ-

ʧʝʨʚʳʭ, ʦ ʚʘʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʩʪʠ ʇʉ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʊɼ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠ ʜʠʥʘʤʠʢʦʡ ʧʦʚʳʰʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʋʜʝʣʴʥʘʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʝʛʦ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʊʆ ʪʘʢʞʝ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʪ [6]. ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʦʩʪʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʊɼ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʠʩʫʱʠʭ ʇʉ ʢʘʢ 

ʦʙʲʝʢʪʫ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʦʙʲʝʢʪ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʩ ʤʥʦʛʦʵʣʝʤʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʨʘʟʥʦʨʦʜʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʘʚʪʦʤʦʙʠʣʷ, ʢʘʢ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʠ ʥʝʙʣʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʛʨʝʛʘʪʦʚ ʇʉ [1, 2], ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʚʳʙʦʨʝ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʉ  ʠʤʝʶʪ ʤʝʩʪʦ ʥʝʦʙʨʘʪʠʤʳʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʘʱʝ ʚʩʝʛʦ ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 

ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ ʘʚʪʦʤʦʙʠʣʴ, 

ʢʘʢ ʦʙʲʝʢʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʛʦ, ʩʦʩʪʦʷʥʠʝ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʪʨʫʜʥʦʩʪʴ ʚʳʙʦʨʘ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ [5]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʊʕ ʇʉ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʠʩʪʝʤʫ ʊʕ ʇʉ ʢʘʢ ʩʣʦʞʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʨʠʤʝʥʷʷ ʢ ʥʝʡ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ 

[5, 6], ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʝʝ ʩʪʨʫʢʪʫʨʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 
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ʥʝʫʧʨʘʚʣʷʝʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʇʉ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ (ʘʛʨʝʛʘʪʦʚ, ʫʟʣʦʚ, 

ʩʠʩʪʝʤ). ʇʦʜ ʢʘʯʝʩʪʚʝʥʥʳʤʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʥʝʠʩʧʨʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʇʉ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʤʘʨʦʯʥʳʤ ʩʦʩʪʘʚʦʤ ʇʉ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ, ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʨʝʤʦʥʪ ʘʛʨʝʛʘʪʦʚ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʊʕ ʇʉ ʥʘ ʧʨʠʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʘ ʘʛʨʝʛʘʪʦʚ. 

ʇʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʥʠʤʘʶʪʩʷ: ʯʠʩʣʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʨʝʤʦʥʪʘ ʘʛʨʝʛʘʪʦʚ ʧʦ ʚʠʜʘʤ 

ʨʘʙʦʪ; ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʨʘʚʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʥʘ ʜʘʥʥʦʤ ʘʛʨʝʛʘʪʝ. 

ɸʚʪʦʤʦʙʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʜʚʝʨʞʝʥʳ ʨʷʜʫ ʩʣʫʯʘʡʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʵʪʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʘʛʨʝʛʘʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʝʤʦʥʪ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ 

ʠʭ ʨʝʤʦʥʪʫ, ʩʧʦʩʦʙʥʳʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʨʝʩʫʨʩ ʘʛʨʝʛʘʪʦʚ 

ʇʉ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʠʪʩʷ ʠ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʉʊʕ) ʇʉ, ʠʩʩʣʝʜʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ [5, 6, 7]. 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʚʝʜʝʥʠʷ) ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʚʭʦʜʷʱʠʡ ʧʦʪʦʢ 

ʟʘʷʚʦʢ (ʪʨʝʙʦʚʘʥʠʡ). ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʝʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ɼʣʷ ʉʊʕ ʇʉ ʚʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʪʨʝʙʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʨʝʤʦʥʪʥʳʡ ʬʦʥʜ, ʪ.ʝ. ʘʛʨʝʛʘʪʳ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʨʝʤʦʥʪʝ ʚ ʩʠʣʫ ʩʚʦʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ [4] ʧʦ ʦʮʝʥʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʛʨʝʛʘʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʩʠʩʪʝʤʫ ʊʕ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʦʛʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʮʝʥʠʚʘʪʴ 

ʠʤʝʶʱʠʝʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʤʥʦʛʦʤʘʨʦʯʥʦʩʪʴ ʧʘʨʢʘ ʧʨʠ ʚʦʟʨʦʩʰʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʤʘʰʠʥ ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ 

ʨʝʤʦʥʪʫ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʨʘʙʦʪʳ. 

ʆʧʳʪʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʙʦʛʘʪʳʡ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʨʝʤʦʥʪʫ. ʆʜʥʘʢʦ, ʢ 

ʦʪʚʝʪʫ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʨʝʤʦʥʪʫ, ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʩ 

ʧʦʟʠʮʠʡ ʫʯʝʪʘ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 

ʧʘʨʘʤʝʪʨʦʚ ʊʉ ʘʛʨʝʛʘʪʦʚ, ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. 

ʇʦʣʴʟʫʷʩʴ ʦʙʦʙʱʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʨʫʜʥʦ 

ʫʯʝʩʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʉ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʕ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʟʨʦʟʥʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʨʝʙʫʝʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʊʕ ʇʉ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢ ʥʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʊʕ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʦʚʦ - 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʨʘʙʦʪ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʊʆ ʠ ʈ ʇʉ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʭ ʥʘʨʘʙʦʪʢʝ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʟʘʪʨʘʪ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʠʥʮʠʧʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʨʝʤʦʥʪʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʊʕ ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʨʦʢʘʤʠ ʠ ʦʙʲʝʤʘʤʠ 

ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʦʚ 

ʊɼ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʜʥʘʢʦ, ʠʟ ʪʨʝʭ ʟʘʜʘʯ ʊɼ (ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʧʦʠʩʢ ʤʝʩʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ) ʚ ʥʠʭ ʨʝʘʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʠ ʪʦ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʨʘʙʦʪʘʥ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʦʜʥʘʢʦ, ʚʩʝ ʦʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ 

ʥʘʨʘʙʦʪʢʠ (ʧʨʦʙʝʛʘ). ʉʣʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʢʘʞʜʦʤʫ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤʫ ʧʘʨʘʤʝʪʨʫ ʇʉ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ 

ʚʨʝʤʝʥʠ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʥʦʟʘ. ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ 

ʷʚʣʷʶʪʩʷ ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʊɼ. 
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ʈʋʇ çʅʇʎ ʅɸʅ ʈɹ ʄʉʍè, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɼʆɾɼɽɺɸʃʔʅʆʁ ʅɸʉɸɼʂʀ ʉ ʈɽɻʋʃʀʈʋɽʄʓʄʀ 

ɻʀɼʈɸɺʃʀʏɽʉʂʀʄʀ ʇɸʈɸʄɽʊʈɸʄʀ 

 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʨʦʰʝʥʠʝ ʜʦʞʜʝʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʝʨʝʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ 
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ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʧʫʩʪʳ ʧʦʟʜʥʝʡ ï 500-600 ʮ/ʛʘ, 

ʤʦʨʢʦʚʠ ï 380-450 ʮ/ʛʘ, ʷʙʣʦʥʝʚʦʛʦ ʩʘʜʘ ï 380-420 ʮ/ʛʘ [1]. ɺʳʨʘʱʠʚʘʥʠʝ 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦ ʩʝʚʝʨʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ: ʢʘʧʫʩʪʳ ʧʦʟʜʥʝʡ 10 ʪ/ʛʘ, ʢʘʧʫʩʪʳ ʨʘʥʥʝʡ 6 ʪ/ʛʘ, 

http://ej.kubagro.ru/%202016/04/
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ʢʘʨʪʦʬʝʣʷ ʧʦʟʜʥʝʛʦ ï 4,5 ʪ/ʛʘ, ʢʘʨʪʦʬʝʣʷ ʨʘʥʥʝʛʦ ï 3 ʪ/ʛʘ, ʩʚʝʢʣʳ ʩʪʦʣʦʚʦʡ ï 8 

ʪ/ʛʘ, ʤʦʨʢʦʚʠ ï 8 ʪ/ʛʘ, ʧʦ ʶʞʥʦʡ ʟʦʥʝ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 14, 8, 6, 5, 5, 10, 10 ʪ/ʛʘ 

[2].  

ɸʥʘʣʠʟʠʨʫʷ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʧʦʣʠʚʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʪʝʭʥʠʢʠ [3]: 

- ʩʥʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʧʦʨʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʘʰʠʥ ʩ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʦʞʜʷ; 

- ʧʦʚʳʰʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʞʜʷ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʠʚʘ; 

- ʧʦʚʳʰʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʩʧʦʩʦʙʥʦʡ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ; 

- ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʦʞʜʷ ʥʘ ʚʝʨʭʥʠʡ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ 

ʧʦʯʚʳ (ʩʥʠʞʝʥʠʝ ʵʨʦʟʠʠ). 

ʂʘʞʜʳʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʦʞʜʝʦʙʨʘʟʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʜʦʞʜʝʚʘʣʴʥʳʭ ʥʘʩʘʜʦʢ), ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʦʞʜʷ, ʧʨʠ 

ʵʪʦʤ ʩʥʠʞʘʷ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʦʞʜʷ ʚʦʟʤʦʞʥʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [4]: 

ï ʧʦʜʙʦʨ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʢʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ; 

ï ʧʨʠʤʝʥʝʥʠʝ ʵʣʘʩʪʠʯʥʳʭ ʥʘʩʘʜʦʢ ʩ ʠʟʤʝʥʷʝʤʳʤ ʧʨʦʭʦʜʥʳʤ 

ʩʝʯʝʥʠʝʤ;  

ï ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʠʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʢʠ;  

ï ʨʝʛʫʣʠʨʦʚʢʘ ʨʘʩʭʦʜʘ ʚʦʜʳ ʧʨʠ ʧʦʤʦʱʠ ʢʘʣʠʙʨʦʚʘʥʥʦʡ ʰʘʡʙʳ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʚ ʢʨʘʥ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʦʞʜʝʚʘʣʴʥʳʭ ʥʘʩʘʜʦʢ 

ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʚʦʜʦʚʦʟʜʫʰʥʳʭ ʵʞʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʣʠʚʘ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʨʘʩʭʦʜʘ ʧʦ ʜʣʠʥʝ 

ʪʨʫʙʦʧʨʦʚʦʜʘ [5]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʪʘʢʠʭ ʥʘʩʘʜʦʢ ʙʳʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʠ ʩʦʜʝʨʞʠʪ: 

ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ; ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʮʝʥʪʨʦʙʝʞʥʳʭ 

ʥʘʩʦʩʘ  ʤʘʨʢʠ ʂ 8/18; ʚʘʪʪʤʝʪʨʳ  ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 

ʥʘʩʦʩʦʚ; ʨʘʩʭʦʜʦʤʝʨ ʚʦʜʳ  ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ Qp; 

ʢʨʘʥ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʨʘʙʦʯʝʛʦ ʨʘʩʭʦʜʘ Qp; ʩʤʝʥʥʫʶ ʜʦʞʜʝʚʘʣʴʥʫʶ ʥʘʩʘʜʢʫ; 

ʤʘʥʦʤʝʪʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ pʤ ʧʝʨʝʜ ʜʦʞʜʝʚʘʣʴʥʦʡ 

ʥʘʩʘʜʢʦʡ; ʚʘʢʫʫʤʤʝʪʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ pʚ ʚ 

ʧʨʠʝʤʥʦʡ ʢʘʤʝʨʝ ʵʞʝʢʪʦʨʘ; ʢʨʘʥ  ʠ ʨʘʩʭʦʜʦʤʝʨ ʚʦʟʜʫʭʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ 

ʧʦʜʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ Qʧ; ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ 

ʞʠʜʢʦʩʪʠ ʚʦ ʚʩʘʩʳʚʘʶʱʫʶ ʣʠʥʠʶ ʵʞʝʢʪʦʨʘ ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʝʛʦ 

ʨʘʙʦʪʳ. 
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ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʠ NelsonRotator 3030 ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʵʞʝʢʪʦʨʘ ʠ ʩ 

ʵʞʝʢʪʦʨʦʤ. ʎʝʣʴʶ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʠ ʧʨʠ 

ʦʩʥʘʱʝʥʠʠ ʝʝ ʵʞʝʢʪʦʨʦʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʧʦʪʝʨʴ ʥʘʧʦʨʘ h ʚ ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʝ ʦʪ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ HV ʥʘ ʚʳʭʦʜʝ 

ʠʟ ʥʘʩʘʜʢʠ (ʨʠʩʫʥʦʢ 2); ʩʫʤʤʘʨʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʥʘʩʦʩʥʳʭ 

ʘʛʨʝʛʘʪʦʚ PW ʦʪ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ HV ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʩʘʜʢʠ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʞʜʝʚʘʣʴʥʳʭ ʥʘʩʘʜʦʢ 

ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʚʦʜʦʚʦʟʜʫʰʥʳʭ ʵʞʝʢʪʦʨʦʚ. 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʨʴ ʥʘʧʦʨʘ h ʚ ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʝ ʦʪ 

ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ HV ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʩʘʜʢʠ. 



ï178 ï   
 

 

 
ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʤʤʘʨʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʥʘʩʦʩʥʳʭ 

ʘʛʨʝʛʘʪʦʚ PW ʦʪ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ HV ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʩʘʜʢʠ 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ. ʊʘʢ ʫ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʥʘʩʘʜʢʠ ʩ ʵʞʝʢʪʦʨʦʤ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʦʧʣʘ ʜʠʘʤʝʪʨʦʤ dʩ = 8,6 ʤʤ. ɸ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʜʩʦʩʘ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʥʘʩʦʩʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʩʦʧʣʘ ʜʠʘʤʝʪʨʦʤ dʩ = 7,9 ʤʤ. ʇʨʠ ʵʪʦʤ ʵʞʝʢʪʦʨ ʦʙʝʩʧʝʯʠʚʘʣ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʩʦʩʘ kʧ Ò 0,5, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʦʤ ʜʣʷ ʜʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʞʝʢʪʦʨʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ɺʀɿʋɸʃʀɿɸʎʀʗ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ʄɽʍɸʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄ ɺ ʉʈɽɼɽ ʉɸʇʈ 

 

ʉʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ çʙʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘè ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʠʜʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 

ʚʟʛʣʷʜʦʤ. ɺ ʠʥʞʝʥʝʨʥʳʡ ʚʫʟ ʧʨʠʭʦʜʷʪ ʤʦʣʦʜʳʝ ʣʶʜʠ ʠʤʝʶʱʠʝ ʩʘʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʣʘʛʘʪʴ ʥʝʤʘʣʳʝ ʫʩʠʣʠʷ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʧʨʦʙʝʣʦʚ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂ ʩʯʘʩʪʴʶ ʚ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ-ʠʥʞʝʥʝʨʘ ʠʤʝʝʪʩʷ ʪʘʢʦʝ 

ʤʦʱʥʦʝ ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʢʘʢ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦ-

ʨʘʩʯʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʘʨʭʠʪʝʢʪʫʨʳ), 

ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʢʣʘʩʩʫ ʉɸʇʈ (ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) 
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[1,2]. ʕʪʠ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ 

ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʥʠʭ ʚ ʧʨʦʮʝʩʩ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. ɹʫʜʫʯʠ ʯʘʩʪʴʶ ʙʦʣʝʝ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʚ ʩʝʤʝʡʩʪʚʦ PLM (productlifemanagement ï ʫʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ 

ʧʨʦʜʫʢʮʠʠ), ʩʨʝʜʩʪʚʘ ʉɸʇʈ ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʠʟʜʝʣʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ 

ʩʚʦʡʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʦʪʤʝʯʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʥʘʰʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʤʳ 

ʧʨʠʤʝʥʷʝʤ ʉɸʇʈ-ʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʠʯʠʥʥʦ - 

ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʷʚʣʝʥʠʡ [3] ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ - 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʨʠʣʦʞʝʥʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʩʠʣ) ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ 

ʟʥʘʯʝʥʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʫʯʘʡ ʩ ʥʘʛʨʫʞʝʥʠʝʤ 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʙʘʣʢʠ ʚ ʬʦʨʤʝ ʦʪʨʝʟʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʨʝʣʴʩʘ, 

ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʜʚʝ ʦʧʦʨʳ (ʰʧʘʣʳ), ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʦʡ (ʨʠʩʫʥʦʢ 1).  

ʆʙʫʯʘʝʤʳʝ ʧʦʣʫʯʘʶʪ ʥʘʛʣʷʜʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʤʫ, ʯʪʦ ʣʶʙʦʝ ʪʝʣʦ, 

ʧʦʜʚʝʨʞʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʫʶ 

ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʘʢ ʙʳ ʤʘʣʘ ʵʪʘ ʩʠʣʘ ʥʝ ʙʳʣʘ ʠ ʢʘʢ ʙʳ ʧʨʦʯʥʦ ʥʝ ʙʳʣʦ 

ʪʝʣʦ. ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʤʝʭʘʥʠʢʠ, ʠʟʫʯʘʝʤʳʝ ʚ ʢʫʨʩʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʭʦʜʷʪ ʚʠʟʫʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʠ ʪʚʝʨʜʦʪʝʣʴʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʝ ʉɸʇʈ. ʇʨʠʯʝʤ 

ʦʙʫʯʘʝʤʳʝ ʥʘʙʣʶʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʯʥʫʶ ʠʣʣʶʩʪʨʘʮʠʶ, ʥʦ ʠ ʘʥʠʤʘʮʠʶ 

ʥʘʛʨʫʞʘʝʤʦʛʦ ʪʝʣʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʦʚʳʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʥʳʭ 

(ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ) ʫʯʘʩʪʢʦʚ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ï ʵʪʦ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʯʘʩʪʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʡ 

ʬʠʟʠʢʠ. ʄʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʸʨʜʦʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ, 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 

ʉʨʘʚʥʠʚʘʷ ʰʢʘʣʳ ʜʝʬʦʨʤʘʮʠʡ ʠʣʠ ʥʘʧʨʷʞʝʥʠʡ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʮʚʝʪʦʚʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ (ʨʝʣʴʩʘ) ʦʙʫʯʘʝʤʳʝ ʤʦʛʫʪ ʜʦʩʪʦʚʝʨʥʦ 

ʫʙʝʜʠʪʴʩʷ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʪʦʷʱʠʭ ʚ ʦʩʥʦʚʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʶʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʚʳʨʘʞʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʠʟʫʯʝʥʥʳʤʠ ʠʤʠ ʚ ʢʫʨʩʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʚʳʧʦʣʥʝʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʟʣʘ ʚʝʜʦʤʦʛʦ ʚʘʣʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʨʝʜʫʢʪʦʨʘ (ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʳʡ ʦʙʫʯʘʝʤʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦʝʢʪʘ ʧʦ ʢʫʨʩʫ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʦʩʥʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʨʝʜʝ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʉɸʇʈ ʦʙʫʯʘʝʤʳʡ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ ʥʘʚʳʢʠ ʨʘʟʨʘʙʦʪʢʠ 



ï181 ï   
 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ [4,5]. ɺ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ (ʥʘʫʯʥʦʛʦ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ) 

ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʉɸʇʈ ʂʆʄʇɸʉ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʦʙʫʯʘʝʤʳʝ ʚʳʧʦʣʥʷʶʪ ʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʜʦʢʫʤʝʥʪʳ (ʯʝʨʪʝʞʠ) [6], ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʛʦ ʪʨʫʜʘ. 

 

 
 

ʘ 

 

 
ʙ 

 

ʘ ï ʥʘʛʨʫʟʢʘ 100 ʪ; ʙ ï ʥʘʛʨʫʟʢʘ 100 ʢʛ 

ʈʠʩʫʥʦʢ 1 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʙʘʣʢʠ) ʧʨʠʣʦʞʝʥʥʦʡ 



ï182 ï   
 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʩʨʝʜʝ ʉɸʇʈ AutodeskInventorProfessional 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

 

 
 

ʘ ï ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ (ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʤʦʜʝʣʴ); ʙ ï ʢʘʨʪʘ ʥʘʧʨʷʞʝʥʠʡ; ʚ ï ʢʘʨʪʘ 

ʜʝʬʦʨʤʘʮʠʡ 

ʈʠʩʫʥʦʢ 2 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʟʣʘ  

ʚʝʜʦʤʦʛʦ ʚʘʣʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʜʝʡʩʪʚʠʷ ʨʘʜʠʘʣʴʥʦʡ ʩʠʣʳ  

ʚ ʟʫʙʯʘʪʦʤ ʟʘʮʝʧʣʝʥʠʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ, ʧʝʜʘʛʦʛ ʜʦʩʪʠʛʘʝʪ ʚʘʞʥʦʡ ʮʝʣʠ ï ʦʙʫʯʘʝʤʳʡ ʥʘʯʠʥʘʝʪ 

ʘʜʝʢʚʘʪʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʫʩʧʝʰʥʦ ʦʩʚʘʠʚʘʝʪ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʠ ʧʦʣʫʯʘʝʪ ʧʝʨʚʳʝ 

ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʘʤʠ, ʤʦʜʝʣʠʨʫʶʱʠʤʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʠʟʜʝʣʠʡ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ). 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 


























































































































































































































































































































































































































